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PREFACE

This book is planned for the coutse in Infroduction to Medi-
cal Science. It builds on the foundation of physical and bio-
logical sciences, nutrition, materia medica, the social seiences,
and nursing ats which the student has had or is having
paratlel with this course. It should lay the foundation for
study in alj clinical fields. The stuilent, therefore, neets to use
a scientific background to understand this subjeet; reference
must be made constantly te texthoohs and reference hooks on
these basic subjects,

At the beginning of each umi, review of material atready

pr ted and v for the understanding of the unit 15
suggested.  For guick reference the glossary gives definitions
of most of the new words used in the book, but it is not m-
tended to take the place of the dictionary, which should alvways
he at hand when studying,

General review guestions, projects, and references are given
at the end of each unit with the intention of helping the student
master the matetal
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UNIT I
THE DEVELOPMENT OF MEDICAL SCIENCE

CHAPTER 1

AN HISTORICAL SURVEY OF MEDICAL SCIENCE

Introduction.—Modern medicine 15 a part of Western culture
and civilization. It has developed as an intimate part of it and
can be understood only in relation to it. As soon as primitive
man began to think abstractly, he considered how he could
avoid pain, sickness, and death. This problem has been fore-
most in man’s mind ever since, but always has he been himited
by his incomplete knowledge of nature and by lus erroneous
and superstitious inter pretations of the facts which were known
to him To some extent these Limitations hold even at the
present time Economie, moral, philosophical, and religious
considerations have also influenced his thinking 1n matters
medical—sometimes for the better, as when the Church en-
couraged the construction of hospitals for the sick, and some-
times to lus detriment, as when moral censurc prevenied the
dissection of dead bodies. For this short discourse it will be
impossible to examine all of these relationships, but it must,
nevertheless, be borne 1n mind that each step in medical prog-
Tess is a product of its period which furmshed the proper soil,

However, progress would not have been ‘made 1f men of
unusual mental powers had not been there to harvest the
rich fruits as they ripened In fact, so much has thus principle
of individual contribution been emphasized that some his-
tories of medicine are composed of biographical sketches of
thase who advanced it However, none of the great men of

17






Historical Survey of Medical Science 19

some reason this concept proved cxtraordinarily tenacious.
Many others came and went. In our present civilization there
are several such “systems.”

Simple Observation.—Spcculative superstition dominated the
healing arts in early antiquity. Thus practiced the Egyptians,
the Syrians and the Babylonians, and many Oriental cultures
which have survived to the present era. The first break with
this tracdition was made by the Greeks They began to study

—Hippocrates (460-370 Bc.), (Courtesy of Benjamin Salzer-
Cecllm C Mettler Collection, Columbia University, New York Caty,
Medichrome, Clay-Adams Co., Inc.)

nature objectively 1n all its branches, and the human body
and ils diseases are part of nature. Thus, for the first time
do we find simple descriptions of the human body and its ills
without attempts to invoke supernatural powers This is in
line with the general aspect of ancient Greek culture at its
best. In philosophy, art, and drama is also seen the endeavor
to follow sumple straight lines. The beauty of Greek art lies
in its simplicity and in its purity. The same applies to
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medicine could bave made his contribution except as a
member of a community which had prepared the slage on
which he could act,

It shall be our purpose, briefly, to trace the most important
phases of the evolution of medicine and to show how history
praduced the ciretinstances and how gifted men molded these
into advances toward the coveted goal of freedom from the
pain of sickness and postponement of death.

Speculative Superstition.~~Primitive man was curiously
imaginative. The facts which enabled him to reason from
cause to effect were relatively few, yet his problems were
many. Somehow he would not be left without an answer.
So he assumed many things and his world beeame inhahited
with gods and spirits and supernatural powers which took
possession of the visible world about him. This manner of
thinking was also applied to his illnesses, and as we examine
the aftitudes of primitive peoples toward illpess, we find that
very little of it is reasonable or practical. The gdriving out of
spirits or placating evil ones takes a much more prominent
part than herbs or other simple remedies which simple
observation and reasoning would have shown to be helpful.
Primitive as it is, this belief in forces beyond what can be
explained and understood has remained an important element
in man’s aftitude toward disease. At all times there have
been unorthedox healers who have preved upon the credulity
of those whoe were afflicted. We see it in the mountebanks
and wiltches of the past and in the patent medicine man of
today. This element becornes more difficult to grasp as it
blends with reasonable approaches and professedly “scien-

tific” explanations and b part of syst ot heali
The last ccntury or two abounds with such phepomena.
ism, “animal magnetism.” spread all over Europe

nearly two hundred years ago  The basic element was hypno-
tism, a psychic phenomenon which stsll requires explanation,
but xt was so dressed up with cheap and colorful trappings
that it may truthfully bhe ealled charlatanism

Then there was homeopathy which began about the end of
the cighteenth eentury and which extends its dying remnants
well into the present. Its concept was that illnesses could he
cured by infinitesimal doses of drugs which would prodice
effects similar to the ones they were supposed to cure, Fop
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this contributes much to his good reputation. His behavior
should be that of an honest man and as such he should appear
gentle and tolerant before honest men. He should not act
impulsively or precipitately; he should maintain a calm and
serene visage and should never be in a bad humor, but, on
the other hand should net appear too gay.”

Much of the clinical wisdom was condensed into the
Aphorisms, the most famous of the Hippocratic writings.
Many of the aphorisms are quoted to the present day. Best
known is the first: *Life is short, and art is long; the occa-
sion fleeting, expericnce fallacious and judgment difficult.”

The impression made by this Greek school was tremendous,
and had it been followed more closely, medicine might have
advanced along a path more direct than proved to be the case.
Unfortunately, Greece was overthrown, Eventually Rome
became the torchbearer of Western civilization, but while the
Romans were realists, their peculiar talents were not suited
for the continuahion of the work of Hippocrates, and when
they were overthrown, the dark Middle Ages submerged
Hippocratian medicine along with many other of the great
treasures of the classics. The best of medicine survived and
developed among the Mohammedans. Although they made
many valuable contributions to medicine, none equalled in
ralue those of the past. Arabian medicine was conveyed to
medieval Western civilization through contacts made with
the crusaders and the wars and other intercourse which
occurred on the Iberan peninsula, So when Western civiliza-
tion was ready for further advances, these treasures were in
the libraries, a ready foundation.

This small introduction to medicine must it itself to
the most important data. Therefore, many valuable contribu-
trons of this era must be passed by and the interested reader
is referred to standard texts on the history of medicine, of
which there now are many.

The Renaissance.—As the Renaissance dawned upon the
Western world, two developments profoundly influenced the
evolution of medicine. Universities became orgamzed and
with them medical schools whercby both research and instruc-
tion could be carried out in a much more systematic manner.
At the same time this period was characterized by a revolt
against traditional authority No longer were men satisfied
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tnedicine.  The outstanding Greck physician was Hippoerates,
who was born on the Island of Cos about 460 .. During a
long life he traveled extensively over the Greek world, teach-
ing as he went. Thus he left not only voluminous writings,
hut also a numerous school of disciples who for generations |
carried on his traditions. A very extensive liternture has been
Ieft which has been attributed to Hippocrates, but much of it
has been wrilten by his students or by authors who hase
bheen influenced by him. Curiously, the knowledge of
Hippocrates, to a large extent, reached the Western world
through Arabian medicine, for most of the original writings
were Jost in the decadence that followesd the collapse of Greece
and Rome. Translations inte Arabic remained and were
translated into medieval Latin by the early Church.

Fhe Greeks did not dissect the human body and had little
knowledge of anatomy and physiology as we know it now.
The Rippocratic medicine was, therefore, hased on bedside
observation of the patient, correlation with other similar
experiences, and conclusions which could lie drawn therefrom.
The Greek physicians noted cerfain symptoms and signs, such
as the periodic breathing which we now cali Cheyne-Stokes
respiration, and observed what happened to the patients who
exhibited such signs  There was to this simple science added
some theory such as the concept of the four humors—the
blood, the phlegm, the yellow hile, and the black bile, repre-
senting heat, cold, dryness, and wetness—bat these do not
fnvalidale the valuable princaiple of clinical obiservation which
25 the important contmbution of the school of Hippocrates

Hippocrates also established a very high cthical standard
for the physician The standard was so sunilar to the jdeals
of conduct which we expect of madern physicians that the
“Oath of Hippocrates” has been held as standad of conduct
by physicians to the present tune. 1t is cunsous to read how
applicable some of fhe directions of (hm(-_\\nungs are fo our
age; far example, “He who washes bo acguire exact know tedge
of the medical art should possess & natural dispusition {or at,
should attend a good school, should receive fnstruetion tiom
infaney, should haze the desire to work and the e to
dedicale to his studies” {On the Law, W. H S. Jones Tranala-
tion), or {The physician) “should know how to be wilent at
the proper moment and should conduct # regular life, heeayse
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and the Chair of Anatomy | pied by a

of men whose names live forever. Most famous was Vesalius
(1514-1564). He was a son of a physician and was born at
Brussels. He casily manifested his extraordinary gifts and
was professor at Padua from 1537-1546. During this time he
produced De humanis corporis [abrica, an epoch-mnking new
anatomy, one of the greatest medical books cver written. It
has been called the foundation of modern medicine. From
this time on the knowledge of anatomy advanced rapidly,
and within a few gencrations gross anatomy became estab-
fished as we know it now,

Fig. 2.—YVesalius (1514-1564)  (Courtesy of Benjamin Salzer-Cecilia
C. Mettler Collection, Columbia \Jm\'ers\w}\'ew \'m'{; Caty; Medichrome,
tay-Adams Co., Inc.}

However, it is not enough to know how the hody is built.
We must also know how it functions. This is learned through
the physiological experiment, With knowledge of anatomy
partial, it was no wonder that knowledge of physiology was
still more fragmentary. While some suggestions had been
~ade on the subject, the manner in which the blood circulates
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with the words of the ancients—they wanted to explore and
see for themselves, The great voyages of discovery were a
manifestation of this desire to transcend the boundaries then
known to man. In sclence the same surge was manifested in
men like Galileo, who expanded our knowledge of astronomy,
hut even more, he established the method of scientific inguiry,
setting up principles for those who worked in other branches
of the sciences. In philosophy, Francis Bacon devised the
“inductive method”: “All recorded facts, new observations.
and experimental results were to he collected and tabulated,
so that the connections between phenomena and their
resullant general laws becanmie manifest” (Castiglioni), It
was inevilable that this spirit would invade the medical
sciences alsa,

The other important development of this period was the
invention of printing. For us, to whom the printed letter is
a simple and inevitable part of life, it is almost inconccivable
that once information spread only by the spoken and the
written word. In Rome, books could be multiplied only by
dictation to a class of slaves; through the Middle Ages the
monasteries were the chief source of boaoks, for there monks
laboriously capied books which were changed according to
their judgment and errors Now, within a few vears the
written work became available to a multitude of readers at
greatly reduced cost. Again, it 1s easy to imagine how this
advance would accelerate the spread of medical knowledge

The great haundicap to the advancement of medicaf knowl-
edge from antiquity through the Middle Ages was that very
few had intelligently examined the inside of the human body.
Through all the cruelty and needless waste of human lives
which characterize these periods, scientific issection was
forbidden as being loathesome and a violation of the privacy
of the dead Curiously this feeling survives and is frequently
encountered m modern medical practice when unmformed
persons objeet fo the post-mortem exaniination of their rela-
tives. Knowledge of anatomy and of pathological anatomy
can advance only through examination of the dead

The spirit of the Renaissance also overcame this prejudice,
angd dissection of the human body was made the fmmdanon
of the exact science of human anafomy. The Lm\crsnv of
Padua became the outstanding place in this dowlnpm(,,g
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physiology, and from the spirit of Renaissunce generally, it
was still }nrgely dominated by menial obfuscation and empty
verhosity; vain and vague Sp(.cll]'lllolls and actions dictated
by them dominated medical practice. Medications, often
made from animal seeretions and cxcretions, were given
because of qualities which were purely imaginative to treat
conditions of which the physician’s notions were equally
vague. The simple doctrines of Hippocrates, though taught,
went unheeded. It becamie necessary to bring clinical medi-
cine back down to simple principles of ohservation and plain
reasoning. The British supplied the man who was te hecome
the new Hippocrates. Thomas Sydenham (1624-1689) was
with the Round Heads in the Civil War and obtained his
education at Oxford and, perhaps, at Montpellier. Because
of his plain outspoken manner he was not popular among the
profession of his day. He did, however, have a large practice,
and he was friendly with such philosophers as John Locke,
who shared his simple straightforward outlook on life. His
greatest influence was upon posterity, for he became widely
read and accepted during the eighteenth century. Some of
his clinical descriptions were fundamental and lasting, such
as his distinction between measles and scarlet fever, his
description of gout and of chorea (since called Sydenham’s
chorea). The spirit of Sydenham was carried on by the great
Boerhaave (1668-1738), one of the greatest clinicians of all
times, Boerhaave practiced at Leyden, Holland. Students
and patients flocked to him from all parts of the world, and
he acquired fame and influence over medteal practice which
extended into every corner of Europe and which lasted for
generations, His practice and teaching were bhased upon the
plain teachings of Hippocrates and as such their influence
has carried down to the present time.

We are now passing down through centuries where many
physicians must be considered great by our measures Only
a few outstanding ones can here be mentioned and must serve
a» examples of the rest

The Seventeenth and Eighteenth Centuries.-~The principle
of aceurate observation and of concluding simply from
eaperience, “}uch had been established by Hippocrates and
r blished by Sydenh would be msufficient for the
conquest of disease xf 1t were to be limited to bedside observa-
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was not understood in 1600. William Harvey (1578-1657),
an English physician, had studied at Padua, after which he
returned to London where he achieved considerable promi-
nence, though his practice never became large. His fame is
founded upon his studies on the mechanics of the circulation:
by means of animal experiments he demonstrated the course
of the blood through the body, back to the right heart, through
the lungs, and back to the left heart and that the heart acied

Fig. 3.—Willlam Harvey (1578-1657) (Courtesy of Benjamin Salzer-
Cecilia C. Mettler Collection, Columbia University, New York City,
Medichrome, Clay-Adams Co, Inc)

as a pump which kept 1t circulating His famous book,
De motu cordis et sanguirmus mn anunalibus, came out in 1628.
It not only was a great contribution to medical Lknowledge,
but, almost more important, it thoroughly established the
method of physiological experiment upon which modern
physiology rests.

One more great advance in medicine belongs to this age.
Notwithstanding the encouragement to clear thinking which
medical practice had received from philosophy, anatom;



Historlcal Survep of Medical Science k1l

systems. These have now only historical interest excepl
insofar as they became the precursors of our modern systems
such as Osler's or Nelson’s and others. However, the prin-
ciple of gathering and classifying medical facts in the modern
sense was established in the eigh h century,

Morgagni had his eye directed chiefly upon the organs as
ihe site of discase, but this view was to suffer modification
by the French schiool. However, again we must correlate
world histery with medical history if we are to have the
proper perspeetive,

The kind of thinking which inspired the French philosophers
of the seventeenth and cighteenth centurics and which cul-
minated with men like Rousseau and Voltaire made the
French Revolution inesvitable  This revolution was more
than a political upheaval resulting in the abolition of
monarchy and aristocracy. 1t ushered in a peried of free
and hampered thinking and intellectual cxercise, To
France came the leadership in many ficlds, including medi-
cine, and the medical schools, especially in Paris, drew stu-
dents from all parts of the world, including North America.
Some of the best men in Boston, New York, and Philadelphia
in the first part of the last century had studied in Paris.
The knowledge of discase and disease processes advanced
both on clinical and pathological grounds. Bichat (1771-1802)
magde the important contribulion that discase must be studied
in respect to the tissues which it involves rather than the
organs, This has become important i respect to many
diseases such as those which involve the lymphatic system
or the blood, ete. Louis introduced the statistical method in
the study of disease. As simple and as obvious as this prin-
ciple may seem, it is cstablished only with difliculty to this
very day. Doctors in their conclusions still tend to be swayed
more by their individual observations than by the over-all
experiences The cooperative studies which are now carried
on in many medical fields are the outgrowth of Louis’ work:
Several clinies will study their cases according to certain
established rules and pool their experiences in order that
conclusions may be drawn which would not be possible on
the basis of the material obtained from each one.

Christianity and Medicine.—The effect of the teaching of
« Christ upon the development of Western civilization has been
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tions. Knowledge of the clinical manifestations of disease
must be supplemented by knowledge of what actually happens
to the organs of the body. Such knowledge can he obtained
only by post-mortem examinations which to this day are
essential for the progress of medicine. During the eighteenth
century increasing emphasis was placed upon pathological
anatomy. It reached its climax in the studies of C. B
Morgagni (1682-1771), who established the principles of corre-
lating the clinical history with post-mortem findings and of
examining every organ of the body, whatever the cause of
death, These are the principles which still underlie our
modern pathological departments and clinical pathological
conferences. Morgagni lived his active life first in Bologna
and later in Padua, where he eventually acquired great fame,
for his contemporaries fully recognized the value of his wor’fv
and he is still revered in Italy as one of the great men of medi-
cine. For posterily his fame rests Jargely upon his great
work, De sedibus et causis marborum (On the Sites and Causes
of Diseases). This folio consists of a number of reports of
clinical case bistories with post-mortem findings. Curiously,
they are written in the form of letters to a young man. Several
of them are still quoted, such as the case of a patient with
heart block and Stokes-Adams attacks.

The seventeenth and eighteenth centuries thus saw a tremen-
dous increase in knowledge of actual facts. Man was really
looking about him and whenever he looked he saw something
new. Curious men gathered stones, plants, birds, animals,
and insects. They traveled and saw other countries, and the
recorded facts of history continued to increase It was all
very confusing. Se jt became necessary to establish some
sort of system in all this profusion. Much of the literary work
of the eighteenth century was therefore concerned with the
classification and recording of facts, nmes and old. The
“encyclopedists” endeavered to gather all known facts info
big volumes. As an oufgrowth of this endeavor we still have
the Encyclopaedia Britannica which first came out jn 1768.
The Swede, Linnaeus, arranged all living creatures mto a
system of classes, orders, families, and species which is still
in use. The “L* which often is seen following the Latin name
of a plant or an animal refers to Linnaeus  Similarly in
medicine, men attempted to gather all known facts into large
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atter H. Dunant had witnessed the battle of Solferino and
had written a description thereof. This led to the first inter-
national conference at Genewva, Switzerland, in 1863, after
which the various countries agreed to consider as neutral the
wounded and the services which cared for them. Tt has since
among civilized countries been the custom to treat the
wounded, friend and foe alike. This organization rendered
an increasingly valuable service during the wars which fol-
lowed during the next century.

Industrialism, Capitalism, and Medicine.—As modern medi-
cine has developed, it has become increasingly complicated
and expensive. In antiquity and the Middle Ages the doctor
had little knowledge and primitive apparatus, but as medical
knowledge grew and experimental medicine developed, it
became increasingly expensive. It gradually became neces-
sary to spend much time on investigation and thought. This
could be done increasingly as more and more wealth was
placed at the disposal of the physician. He shared in the
growing opulence of the Western world. This opulence, or
accumulation of capital, owes its origin partly to the growth
of the machine and partly to the development of overseas
trade following the great voyages of discoveries A machine
is, generally, a device whereby more work can be accom-
plished by less effort.

Antiquity and the Feudal Ages knew few machines, but
gradually during the seventeenth century the first crude shops
were set up where men worked for others for wages, and
now began the migration from the country to the city which
has persisted to the present day This development ganed
momentum during the next century, especially in England,
where the textile and potiery industries, among others, grew
to become quite complex, This happened at a time when
Great Britain assumed the leadership in mternational trade,
and soon England became a wealthy nation with teeming
industrial cities. The wealth favored the development of
medicine, and soon the density of population created special
medical problems, The laboring classes were paid poor wages
and lived in overcrowded tenements, and when serious sick-
ness affected them, they had to rely upon the community for
their care  As a matter of expediency hospitals were con-
stiucted for this purpose, and thus the London Hospital, the
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so great that at times the two have become identified. Whether
or not men accepted the dogmas and tenets of Christianify,
no one in the Western world escaped its influence. The prm-
ciple of love and concern for one’s sick neighbor has had a
profound influence upon medicine through the times. The
earliest Clurch instructed its deacons to call upon the sick.
The monasteries and the convents of the Middle Ages beeame
refuges of the sick. As the Crusaders visited ihe countries
of the Orient, they found there hospitals as part of Arabian
medicine; they brought back the idea, and soon care of the
sick in specinl institutions became the concern of the holy
orders. Hospitals became established in Italy and France
and in other countries. This principle of the Church sponsor-
ing and running hospitals became one of the important
actlivities of the Catholic Cinuch and remains so o the present
day. As the Protestant Churches grew in importance they,
100, considered hospital work one of their important functions,
especially in this country. Later, as concern for one’s fellow
man became a recognized function of the state, it hecame
one of the elements in the formation of the Jarge municipal
and university hospitals which have developed during the
last two centuries; however, in these, altruism does not hold
the important place which 1t maintains 1 the Church-
sponsored hospitals,

Naturally the doctors were adnntied 1o care for the patients
in the hospitals, but irrespective of their zeal for reseaich.
teaching, or personal gain, it has always been understood that
they worked in these hospitals primarily for the rclief of the
suffering of their patients “The patient comes first” 1s an
oft-repeated principle It is also understood that sisters of
the nursing orders and nurses enter their work there pramarily
as a humanitarian function Indircetly they will, of course,
benefit the patients by supporting such hospital functions
which do not immediately appear to he “nursing care,” such
as teaching and research. However, throughout the develop-
ment of medern medicine 1t is important o note how the
teaching of Christ has indelibly placed its imprint upon the
hospital and the care of the sick.

This influence is now also felt beyond the hospital 1t is
the underlying principle in public heallh and the acfiy ifies
of the Red Cross. The Bed Cross was origmally establishe
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surgery concerned reatment of injuries, fractures, and disto-
cations. However, for centuries surgery was done by barber-
surgeons who were low on the social scale. (Incidentally, the
stripes on the barber poles outside barber shops represent
strips of bandages as they were actually exhibited in the old
days.) Not until the eighteenth century did the surgeon
become “respectable.” The father of modern surgery is John
Hunter {1728-1793). He was a Scot who in early youth came
to London and became assistant to his brother, William

{
Fig 4-John Hunter (1728-1793) (Courtesy of Benyammn Salzer-

Ceatha €. Metfler Collechion, Columbia Dmveranty, New York Ony;
Medichrome, Clay-Adams Co, Inc.}

Hunter, who was already well established. John Hunter was
possessed of indefatigable energy and insatishle industry. His
interest covered the whele field of nature, and he had at his
estate at Earl's Court outside of London a veritable menagerie
of strange apunals However, his greatest contmbution was
in the field of surgery, which he greatly advanced He had
a very large practice, and it has been stated that he was to
nedicine what Samuel Johnson was to lelters. He had a
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“Grosse Charitee” in Berlin, and the “Alfgemeines Kranken-
haus™ in Vienna came into being. These wete products of
industrialism. The doctors who were called in to staff these
hospitals found them ideally suited for teaching and for mass
study of patients. In time the more important ones became
attached to medical schools and the chief physicians became
the professors at the universities, This has heen the develop-
ment also in this country. Often the staff consisted, in part
or entirely, of docfors who were in practice in town but whe
gave of their time fo care for the indigent and to teach the
students, This was especially the case in England and in
this country., However, in recent years the load of teaching
and the other duties of the hospital physicians have hecome
so great that the professors to an increasing extent have
become employed full time; most of the great medical schools
in this country now have a staff which js part full time and,
in part, part {ime. Some others maintain the principlc of
entirely pari-time teachers. It s believed that these are in
more immediate contact with the actual problems of the care
of patients,

As medical research steadily consumed more tunc and
energy, these “university hospitals” heeame the natural places
for this to develop, and so we see in the modern hospital a
balance between practice, teaching, and research  Capitalism
and industry accumulated great wealth during the ninefcenth
century; at first this was mostly in the hands of private persons
and familics, but gradually much of it accrued to corporations,
an outgrowth of capitalism It became customary to devote
some of this wealth to medical research, and, especially in
America, contributions were made either directly or through
funds established for the purpose. HRecent years have scen a
change in this The policy of increasing faxes has greatly
hindered or even prevented the accumulation of huge for-
tunes; money now gacs info government freasuries on which
falls much of the burden of medical research and cducation.

Surgery.—Surgery had humble beginnings. In antiquity it
was extremely primitive Anatomical knowledge is the basis
for surgery, and, as we have scen, that did not develop until
the Renaissance. About this time (1573) appeared the first
great surgical work, Pard’s Deux Livres de Clururgre, pro-
fusely illustrated. Paré had been an army surgeon and m
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hut it has never been as safe as ether and js now almest
abandoned. Reeent years have seen the final great advances
in “anesthesiology.”  Many new drugs and their medifica-
tions have been introduced, especially harbiturates, and now
surgical anesthesta is in most cascs hoth comfortable and safe.

/

Fig, 5.—Lord Laster (1827-1912). (From Jensen thistyry and Trends
of Professtanal Kurang, The €. V. Moshy €

A hundred years age suppuration was common in the opera-
tive wound Pus was expected in the normal course of heal-
ing: 1t was called “laudable pus™  Serous stieptococeal infec~

Nﬁl)ns of wounds resulted 1 epidemics of erysipelas with fright-
"l\mor(:\lily. The smme experience obtained in the obstetrical
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great elevating influence upon the profession as a whale, and
since his time surgeons came to be as highly respected as weie
pliysicians. He founded the English School of Surgery which
has flourished to ouir own time. During the first half of the
nineteenth century surgery then advanced step hy step, sur-
geons gained in experience and technigne, and operntions
hecame more and more daring. In 1869, Ephraim McDowell
first removed an ovarian tumor. This was done in Danville,
Ky., tlien practically a wilderness, Other advances were made
but cannot he mentioned here, However, surgery suflered tvo
great handicaps: operations were painful, for there were no
other means of alleviating pain than by giving copious drafls
of whiskey or opiates, and most operative wounds hecame
infected. Bacteriology and the process of transmitting infec-
tion being unknown, surgeons operated in their old blood- and
pus-siained coats, and their hands and instruments moved
from patient to patient with nothing but perfunctory cleansing.
The necessity for specd to shorten pain preclitded the develop-
ment of the acenrate and detailed technigue which character-
izes modern surgery. The nireteentlt century relieved both
of these situations.

The use of three imporfant drugs as surgical anesthetics
came within a few years of each other. The anesthetic prop-
erties of nitrous oxide had been known since 1800, but it was
not until 1844 that the dentist Horace Wells had some of his
own teeth extracted under this anesthesia, It gradually
beeame used for short operations. Only in relatively recent
vears has it and othier gases been employed for Jong ones
Ether has for alinost a century been the most valuable
anesthetic and 1s still extensively used. Its value as n surgical
anesthetic was fiest proved by Crawford W. Long in Jefferson,
Ga. This, however, was not widely published until Jong after
ether had been introduced by W, T G Morton, of Boston
The “Ether Dome” at the Massachiusetts General Hospital still
commemorales the first surgical operation performed (1846)
under ether: the removal of a tumor from the neck of u young
man by Jobn Collins Warren  This was suceessful, and within
a few months the use of cther spread over America and
Furope. Within a year (1847) J. Y Simpson, of Glasgow.
introduced chloroform for the same purpose. Chioroform
beeame widely used in Great Britain, espeeially in obstetrics,
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blood and other tissue fluids, and it was found that by sub-
stituting these the chances of survival were greatly increased.
The modern blood and plasma hank is a great advance.

The Further Development of Medicine.—With the advancing
years of the nineteenth century the center of gravify in med-
icine slowly shifted from Paris across the Rhine. The
universities of Germany and Austrin-Hungary were nourished
by the general prosperity and growth of those countries, and
they developed medical schools which for the remainder of

. 6.—Rudolf Virchow (1821-1902) (Courtesy of Benjamin Salzer-
Coottia Ao Collection, Columbia Univenity, New York City, Medi-
chrome, Clay-Adams Co , Inc.)

the century led the world. The great municipal hospitals pro-
‘ided the clinical material for teaching and research. The
universities of Berlin, Munich, and Yienna b well Aitawit
to American students. Again, advance in medical knowledge
was based upon the study of pathology: Rokltansk) (1804-
1878), in Vienna, and Rudelf Virchow (1821-1902), in Berlin,
were the leaders, especially the latter. Virchow greatly
~“-anced pathological knowledge, specifically of thrombosis,
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wards. In faet, it was not unusual for medical students to
pass directly from post-mortem and dissecting rooms fo the
delivery rooms. -At that time bacteria were not known to
carry discase. Curiously enough, the obstetrical and the
surgical problems were separately attacked almost twenty
years apart. Ignaz Philipp Semmelweiss {1818-1865), in 1847,
read a paper before the Vienna Medical Sociely recommend-
ing the use of a solution of calcium chloride as an antiseptic
in obstelrical work, His views were but slowly adopted. How-
ever, in the meantime, a similar reform developed in surgery.
Joseph Lister (1827-1912) hecame professor of surgery in
Glasgow in 1860. He was impressed with the ravages wrought
by wnfections in his surgical wards, and after much research
he devised the use of carholic acid during operations o
sterilize instruments, the operative field, and the surgeon’s
hands. For a while a spray of carbolic acid was used in the
operating rooms until the harmful effect upon the surgeon
and his assistants caused it to be discontinued. This so-called
antiseptic surgery was eventually replaced with “aseptic”
surgery, where instruments were sterilized before use and
Xept insulated against all sources of contawminration before
and during the operations. Ewverything which possibly could
come info contact with the wound was freated in the same
manner  Thus was established the modern surgical aseptic
techmique The value of this new technique was first demon-
strated on a large scale in the Franco-German War of 1870-
1871, when the Germans adopted it, while the French pro-
ceeded nccording to the old methods with disastrons results,

This double advance, freedom from pain and freedom from
infections, enabled the surgeons to progress in a mauner
hitherto impossible. Operations could he made longer and
more delicate, and surgeons could penefrate fo parts of the
body which hefore had been inaccessible. At first abdominal
surgery hecame refafively comsmonplace, and the last thirly
years have seen the development of neurosuirgery and thoracic
surgery. including operattons on the heart and the bng vessels.
The exient to which surgery has advanced was well ihusirated
by the achievements of World War M, when relatively few
wounded died if they lived long enough ta reack the hospitals,

An additional reason for this was the improvement sn pre-
and postoperative care. Many patients suffered from losy of
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blood and other tissue fluids, and it was found that by sub-
stituting these the chances of survival were greatly increased.
The modern bloed and plasma bank is a great advance,

The Further Development of Medicine.—With the advancing
years of the nineteenth century the center of gravity in med-
icine slowly shifted from Paris across the Rhine. The
universities of Germany and Austria-Hungary were nourished
by the general prosperity and growth of those countries, and
they developed medieal schools which for the remainder of

Fig 6 —Rudolf Virchow (1821-1902) (Courtesy of Benjannn Salzer~
Cecilia C. Mettler Colleclion, Columbia Umiverity, New York City, Medi
chrome, Clay-Adams Co, Inc.)

the century led the world  The great mumcipal hospitals pro.
vided the ehinical material for teaching and research. The
whiversities of Berlin, Munich, and Vienma beeame well known
to American students Again, advance 1in medical knowledge
was bhased upon the study of pathology: Rokitansky (1804-
1878), in Vienna, and Rudolf Virchow (1821-1902), in Berlin,
were the leaders, especially the latter. Virchow grentl\
advanced pathological knowledge, specifically of thrombosis,
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and embolism, Jeukemia, fatty degeneration, and many other
subjects.  His fundamental contribution, however, was his
emphasis ont ceHular pathology. So fur, physicians had learned
that discase was due to changes in fhe tissue flnids (humoral
puthology}, in the organs, or in the various kinds of fissues.
It remained for Virchow to show that the fundamental process

Fig Edward Jenner (1749-1823) Courtesy of Benjamn Satzer-
Cemha C. Settier Collection, Columbia Unmiversitn New York €835
Medichrome Clav-Adams Co, fuc ?

was in the individual cells which made up the tssues or the
organs. This brought disease into much more Aaccurate foeus.
Virchow’s feaching underlies all modern pathologicag teaching,
but it did not entirely take into account the chnngeg attributable
o changes in chemistry, immunology, or endocrine function
The full impact of those smanees eame in anr awn s
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About two hundred years ago it was realized that many
diseases were contagions, that they were associated with fever
which was thought to be an inherent part of the disease rather
than a body defense against it, and it was also understood
that many infections would not recur in the same person.
From time to time it had been suggested that these diseases
were caused by minute organisms invading the body, but such
views were not generally entertained.

One of the miost drcaded infections was smallpoxs, which
attacked many in youth or in their best years, killed a high
percentage, and disfigured many more. The procedure of
inoculating persons with material from a smallpox lesion
would generally result in a relatively mild attack of the disease
with subsequent immunity It was used to some extent, but
too often was the inoculated infection severe or even fatal.
Milkmaids knew that if they contracted cowpox from the
udder of a cow with this disease, they would not catch small-
pox Edward Jenner (1749-1823), who practiced in western
England, learned of this. Having verificd this fact, he became
convinced that cowpox would protect against smallpox. In
1796 he inoculated (vaccinated) a boy with pus from a cow pox
lesion in a milkmaid, Sarah Nelmes He was subsequently
unable te produce smallpox in the boy This was the hegin-
ning of “vaccination,” which practically put an end to the
terrible scourge of smallpox Now smallpox is rare in civilized
countries.

This was the first step in the conquest of mfectious discases
The next important one was not to follow for many years
The microscope had been invented 1 the seventeenth century.
From time to time observers had noted small organisms, and
about the middle of the nineteenth century it was appreciated
that some of them were associated with certain diseases. How-
ever, it remained for Loms Pasteur (1822-1893) to establish
the full significance of this principle Pasteur is one of the
very greatest men n medicine; fully to appreciate his great-
ness 1t 1s necessary at least to read Vallery-Radot’s biography
of him His life 1s characterized by hard work along one
single line of endeavor, and it 1s completely devoted to the
highest principles of science and humanity Starting with a
problem in fermentation which he found could be prevented
by a process which since has been called pasteurization, he
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was led to combat sithworm diseuse, which threatened the sitk
industry with ecconomic disaster, then chicken cholera,
anthras, and finally hydrophobia, In Pasteur’s time hydro-
phobin was a mest dreaded disease in France, and to this day
it is fatal once it develops. Pasteur developed a method of
immunizing the patient after he has become infecied but
before the disease develops. K properly carried out, it
offers complete protection against hydrophobia, The treat
ment is called Pasteur treatment, and it is carried owl in
Pasteur institutes which are now found in all imporiant coun-
tries. Like many other great pioneers in science, Pasteur was
for many years violently opposed by established, orthodox
medicine, espeeially beeause hie had no medieal degree, How-
ever, toward the end of his career he was generally recognized,
not only by the profession hut also by the entire nation of
France and the warkd

Fig 8- -Laws Pastenr t1322.1895) 1n Ins Iaborators, {€ourtesy of
The %e\\mann Archive, New York Citv )
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At the same time many others made bacteriological discav-
eries The latter part of the nineteenth century traly hecame
the era of the micrascope, and the organisms respansihle for
many infections were discovered. In 1882, Robert Koch (1843-
1910) discovered the tubercle bacillus and became one of the
founders of German bacteriology, the year after, 1883, 1 -
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discovered the organism which causes cholera. Thus a few
ol pletely cl i the {once of ticine. However,
the discovery of the causes of discases did not necessarily mean
that they could be cured. It was not always possible to apply
to them principles such as those used by Pastenr against hydro-
phobia. The specific cure for most infections had to wait
for many years, For some, such as tubereuosis, it still awaits
discovery.

The fight against infections took two aspects: (1) An
endeavor was made to develop in the patient immunity to the
disease or (2) a scarch was made for a substance or compound
which wonld kil the invading organism without harming the
patient. Both melhods had been foreshadowed in the past:
Jenner’s vaccination was i ization against smallpox, and
various methods were developed 1o convey to the patient either
passive or active immunity against other infections. In this
manner many were conirolled; for instance, diphtheria,
tetanus, typhoid, pneumonia. Specific drugs for infections
had also been known; for many years Jesuits’ bark had been
used against malaria; Iater, the active principle was purified
and is now used under the name of quinme. It was also known
that salicylic acid and its compounds had a specific effect on
rheumatic fever. The search for similar drug effects on other
diseases has heen the logical outcome of the hacteriological
discoveries. Most famous in this field were the researchs of
Paul Efirlich (1854-1915). His contributions were many and
important, hut his greatest fame rests npon his discovery of
*606.” It had long been known that arsenical compounds had
a beneficial effect on syphilis, but ali available drugs of this
group were too dangerous for routine use Ehrlich set ahout
finding one which combined high therapeutic with low toxic
effect. He systematically tested such compounds one alter
anather, Finally in compound number 606 he believed he
had found a cure for syphilis. It was called salvarsan and
remained for many years an imporiant drug. However, it,
100, was not entirely safe and the search continued. Number
914 proved still more suitable. It was called neosalvarsan and
remained the principal drug in the treatment of syphilis until
quite recent years. Two other metals, mercury and bismuth,
were also effective against syphilis, and by nsing combinations
of all of these it was possible 1o control syphilis, but the treat~
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was led to combat silhworm disense, which threatened the sitk
industry with  ec fc disaster, then chicken cholera,
anthrax, and finally hydrophobia. In Pasteur’s time hydro-
phabia was a most dreaded disease in Franee, und to this day
it Js Sata) once it develops, Pastenr developed a method of
inmunizing the patient afler he has become infected but
hefore the discase develops. Il properly carried out, #
offers complete protection against hydrophobia. The freat
ment is called Pasteur treatnient, and it is carried out in
Pasteur institutes which are now found in all important coun-
tries. Like many other great pioneers in science, Pastenr was
for many years violently oppesed by established, orthodox
medicne, especiatly hecause he had no medieal degree. How-
ever, toward the end of his circer ke was generally recognized,
net only by the profession hut also by the entire nation of
France and the worid
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Feg 8- -Lowws Pastegr (3322-1895) in s Jaboralory  (Courtesy of
The Beltmann Arcluve, New Yoth City )

At the same time many others made bacteriological discov-
erjes. The latter part of the mineteenth century truly hecame
the cra of the microscope, and the organisms responsible for
many infections were discovered. i In 1882, Robert Koch (1843-
1910) discovered the tuberele bacillus and became one of the
founders of German bacteriofogy: the year after, 1883, he
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safc and that they had a spectacular effect upon many infec-
tions, not only streptoceal but on otliers, including some forms
of pneumonia. At this time, pneumonia was being treated
with fair success with serum, but the sulfa drugs proved far
superior and much simpler to use. With great enthusiasm a
new seience developed within a few years. As is usually the
case, it was soon discovered that this treatment had its limita-
tions. When used indiscriminately it had dangerous side
effects, and the number of diseases which it would cure, though
important, was still limited: Staphylococeal infections, virus
infections, tuberculosis, and subacute bacterial endocarditis
were resistant to it.

In 1929, an English bacteriologist, Fleming, working in a
laboratory in Cambridge, England, noted that on some culture
plates the growth of bacteria was suppressed in the area sur-
rounding a mold, Penicillium notatum. Fleming realized that
the mold produced a substance which he called penicillin
and which prevented bacterial growth The value of this
observation was not appreciated for many years, but in 1942,
Florey and Jennings did research in this ficld and it was soon
discovered that penicillin has valuable therapeutic. qualities,
combining great bacteriostatic power with almost absolute
safety. One drawback was that it was difficult to obtain, and
for a fong time it was available only in exasperatingly smalt
quantities. Then some of the pharmaceutical manufacturers
constructed huge plants, and now penicillin is available in
almost unlimited quantities, At the same time a systematic
investigation was starlted into the therapeutic qualities of sub-
stances produced by other molds, and a great many have
become available. Many of them vary in their effects upon
different groups of organisms, but at the present time it
appears that even virus infections can be brought under con-
trol. This work is still in a stage of rapid development, but
it seems possible that within a few years the majority of infec-
tions may be brought under control. Most cases of pneumonia
respond promptly to “antibiotic” treatment. One of the most
dramatic revolutions has been in the treatment of syphilis. A
few years ago with the best of treatment it took months and
years to cure a patient, and many in whom the disease had
become well established never were cured. Now an intensive
“~urse of penicillin will cure an early case in a few weeks. Its
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ment was long and tedious and often failed because the
paticnts would or could not keep it up.

Nevertheless, Ehrliclt’s “magic bullet” had shown that it is
possible to kill pathogenic bacteria in the human body, and
the search eontinued for other eompounds which would kill
other germs. From time fo time it was announced that such
a drug had been found, but always it was found that the con-
centration which was required in the body was so great as to
hecome dangerous. “Chemotherapy,” except in syphilis and
malaria, retained a very modest place in the treaiment of
disease.

Fig 9 —Paul Ehrhich (1854-1915), (Courtesy of Benjamin Salzer-
Ceciha C Mettler Collection, Columbia University, New York Caty,
Medichrome, Clay-Adams Co , Ine )

Then in 1932, Domagk, working 1 the German chemical
industry and testing a number of drugs for their therapeutic
qualities, discovered that sulfz_lmlamldc had a remarkable
effect upon streptococeal infe.cu.on. Soon other related drugs
were also tested, and the thirties became the decade of the
“sulfa drugs.” It was found that these could be made almost
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to list in detail all that contributed to the knowledge which
now places the pituitary gland as the master regulating gland
among the endocrines; much of it has been done in recent
times, and it now appears that it regulates the function of the
ihyroid, the adrenals, the gonads, growth, water nretabolism
and sugar metabolism, and many other functions. Thus a
great new field of medicine had opened; to this have now heen
added new discoveries which may explamn the nature of dis-
eases of hitherto obscure origin

Probably the greatest advance occurred within the last few
vears. A group of workers at the Mayo Chnic_in Rochester,
Minn., including Dr. P. S. Hench and Dr. E. C. Kendall sug-
gested that rheumatoid arthritis was due to failure of the cortex
of the adienal gland. They succeeded in obtamning extract of
tlns cortex and found that the patients improved. This proved
to be the key to many new discoveries. It is now obvious that
the suprarenal cortex is concerned with many conditions
besides rheumatord arthrifis; for mnstance, rheumatic fever,
the so-called collagen or mesenchymal diseases, probably
allergy, sugar metabolism, and many others It has further
become clear that these funchions are regulaied by the anterior
lobe of the pituitary gland, and disturbances or removal of
this gland influence profoundly the function of the suprarenal
cortex Work is at progress all over the country to advance
our knowledge in this great new field.

The science of radiation is another important contribution to
modern medicine. In 1895, Wilhelm Conrad Roentgen (1843-
1923) discovered that when electricity passes through a
vacuum tube it gives off certain rays which possess the quality
of penetrating some solid substances, hut not others, and they
give an 1mmage on a fluorescent screen or a photographic film
The point is that the rays penetrate softer tissue such as lungs,
or even muscle, if not too thick, but are stopped by heavy tis-
sues and bone Thus the rays could be used to demonsirate the
shape of bones and the nature of fractures. Then later it was
found that the heart and other solid masses in the chest could
be outlined agamst the lungs Hollow organs, such as the
stomach, could be filled with opagque material (salts of barium)
and their outhnes studied. On these principles developed the
science of x-ray diagnosis. It was, however, soon found that
these “x-rays” had other effects on tissues. They were power-
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value it more udvanced enses is sfilf wncertain. Not enly are’

these “antibiotics” curative, but they are valuable nlso in the
prevention of infections; for instance, they will prevent hae-
teriemias in dental wark, pneumonia following cerchral
hemorrhage, or postoperative infections. They proved of the
grentest vajue in World War 11, The period from about 1860,
when anliseptic surgery was established and the relationship
of microorganisms fo disease was appreciated, to 1950, when
the principle of antibiotic therapy wus thoroughly esfablished,
forms an erp of lical progress out Ying in dramatic
interest and campleted achievement.

It is possible that the present time marks the beginning of
another similar development in endocrinofogy. It had long
been known that certain glands profoundly influence hodily
funclions; the effect of castration had long been known both
in hushandry and in the eunuchs in the Orient, Graves had
recognized the relation between the thyreid gland and the
changes of hyperthyroidism, and Addison knew that disease
af the suprarenal glands had resulted in profound constitu-
tional changes which ended in death. However, the full appre-
ciation that cerfain organs in the hedy seereted substances
into the hody fluids which acted as reguintors of all ifs func-
tions is due to Claude Bernard (1813-1878). Apart from his
many mdividual contributions to physiology, Bernard is re-
sponsible for the concept of the “milien intéricur” of the body;
that is. the hody attempts, through the functions of its various
organs. to maintain a heneficial or favorable state of its fluids
and thus of 1ts cells  Thus was foreshadowed many discov-
eries of the next century and probably many yet to come. It
became clear that many organs of which the function had been
obscure played a vital part of body economy. The work of
Brown-Séquard, supplementing the observations of Addison,
established the adrenal gland as being of vital ymportance.
Minkowski and athers showed the part played by the pancreas
in diabefes Opre showed that the islands of Langerhans were¢
the organs which secreted the regulating substance, Finally,
Banting and Best isolated sulin in 1921. The work of Schiff
and of Sir Victor Horsley proved the relationship of the
thyroad gland to the clinical C(?ndlﬁ(.mﬁ NowW recognized as
hyperthyroidism and I))~pnihyr01di§ln. and in 1914, Kendall
isolated the active substauce thyroxin. Space daes not permit
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Almost all doctors were trained through apprenticeship and,
if they could afford it, went to Europe for further training.
Some became prominent as autodidacts. Most outstanding in
the carly nineteenth century was William Beaumont (1783-
1833), an Army surgeon of the Indian Wars, In 1822 he was
called upon to treat an Indian scout, Alexis St. Martin, for a
gunshot wound in the abdomen. The man recovered but was
left with a permancnt fistula from his stomach. Beaumont
made full use of his opportunities to study gastric function
and wrote his classical Observations and Experuments on the
Gaslric Jiice and the Physiology of Digestion in 1833. He later
was transferred to St. Louis where he resigned from the Army
and turned to private practicc in that city for the rest of his
life,

Daniel Drake (1785-1852), a contemporary of Beaumont's,
was trained as an apprentice to William Goforth in Cincinnati,
after which he received some formal training in Philadelphia.
He was a born teacher but apt to disagree with ns colleagues,
so he spent his life hetween various newly established schools
in Kentucky and Ohio. Besides being an outstanding teacher
he left several literary masterpieces, the most important one
being his Diseases of the Interior Valley of North America,
which contains a comprehensive description of the Mississippi
valley,

1t may also be remembered that both nitrous oxide and cther
anesthesia originated in this country

1t is not possible to mention many of the great names n
American medicine during the latter part of the nineteenth
century. On the whole, however, it developed slowly. The
medical centers were relatively small and unimportant, and
much postgraduate teaching had to be obtained in Europe
where the great schools flourished in Vienna and Berlin  How-
ever, with the growing prosperity of the country, medical
sehools grew, and from bewng small private affairs run prin-
cipally for profit and graduating their students after a few
semesters, the more imporiant ones hecame associated with
universities and developed ever-improving standards.

It was at this period that William Osler {1849-1919) hecame
the leaven that stimulated American medicine to tremendous
growth, Osler had been born near Toronto and had held
teaching positions in Montreal when he was called to Phil-
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ful irritants which prometed tissue growth and even malignant
changes. Many of the carly workers who exposed their hands
o the rays developed skin cancers from which they died, In
proper dosage the rays would kill tiseue, particularly if these
were active and growing: thus, a-rays can he used to suppress
the function of the thyroid gland or the gonads and alse the
growil of many malignand growths, Consequently x-rays have
hecoie a most valuable means of treatment,

In 1898 the Curies discovered that the newly discovered sub-
stuniee radium also gave off rays which soon were found to
have a similar cffeet upon tissues, When radium was placed
in or near certain tumors, the tumor tissue was found ta wilt
awny and somctimes o disappear altogether. Workers all
over the world caoperated in developing this technigue, and
Xray amd radinis radiation combined with surpery have
greatly advanced the treatment of malignant tumors It was
then found that radivactivity could be conveyed lo other sub-
stances, such as phosphorus or fodine, which conld be injected
into the blood stream and cither affect patholegical cclls which
were present there (Jeukemin) or show affinity for certain
organs {fodine for the thyroid gland) This fickd also is in 2
stage of rapid development at the present time

These are just some of the high spots of the development of
modern medicine, Like other technical sciences, it is ol
present moving forward under a tremendous impetus and,
barring war, 1t is likely to move even closer to its goal of
rendering the human race safe from disease

American Medicne, -America has plaved an accelerating
part in the development of medicine. For about the first
cenfury and a half the colonists had a hard time establishing
themselves on this continent, and thiey had not yet created the
wealth necessary io sustawn a prosperous medical profession.
However, about the time of the revolution there were a num-
her of doctors of lugh repute, many of whom took a prominent
part in the political procecdings.  Benjammn Rush, one of
Philadeiphia’s leading citizens and physicians, was one of the
signers of the Declaration of Independence  Benjamin Frank-
1in was one¢ of the organisers of Pennsylvania General Hospital
which did so much to further the medical development of
Philadelphia. However, the lack of well-organized medieal
schools, such as were found in Europe, was a great handicap.
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The American Medical Association was formed in 1848. It
hecame the most influential medical body in the country, and
in about 1910 it undertook a reform of the medical educational
system of the country. The result has been elimination of the
poor schools and improved standards of the good ones. At the
same time the growing prosperity of the country facilitated
the construction of .magnificent hospitals and medical schools
which formed the physical basis for the progress which fol-
lowed. During the twenties and the thirties American med-
icine forged ahead of European medicine. Europe was now
i ished and inated by a great war and had
neither the money nor the energy to match the pace set by the
United States. ‘This development was accentuated during the
second World War when efforts in Europe were directed
toward destruction, while American medicine continued to
grow, and at an accelerated pace after the Armistice. While
the nineteenth century saw very few fundamental medical
discoveries originate in this country, the last fifty years have
seen them here in increasing numbers. In 1922 insulin revo-
lutionized the treatment of diabetes (insulin was discovered
in Canada); a few years later pernicious anemia was con-
quered in Boston. While chemotherapy and antibiotics did
not originate in America, they were enthusiastically embraced
and developed here, and the new field of treatment with cor-
tical hormones is an American contribution. Thus at the
present time the world leadership 1n medicine rests securely
in American hands.

Labor and the Welfare State.—As American capitalism grew
during the nineteenth century it tended to become arrogant
and unscrupulous. It exploited labor and would have domi-
nated the country if it had not been opposed The opposition
came principally from labor which slowly but surely became
organized nto unions. Gradually the unions grew in power
until they now have great political, economie, and social influ-
ence. The union leaders sought security for their members
against unemployment, old age, and sickness  Security against
ill health can hest be obtained by sharing the risk under some
sort of insurance scheme. In the beginning these schemes
were private, organized by insurance companies or sponsored
through companies or unions, but gradually the pressure grew
upon the government to assume the role of protector of the
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adelphia and a few yeurs later to the newly organized medical
school at Johns Hopkins University in Baltimore, Here he
developed the outstanding medical service in the country, and
his house officers and associates were sought after for impor-
tant teaching positions throughout the country., His clinieal
acumen was extraordinary, and he had a tremendotsly stimu-
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Fig, 10 —Sit Wiliam Osler (1849-1919) (From Jensen History and
‘Trends of Professional Nursing.)

lating effect upon all of those around him  He also partci-
pated in the furthering of many medical organizations and
wrote his Principles and Practice of Medicine (1892) which
has remained one of the lead_ing medical textbooks. In 1904
he was called to become Regius Professor at Oxford, but his
influence in American medicine continued to his death,
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and diseasc and all of those imvolved therein. Government
health service was made practically universal in England after
World War II. It is not working satisfactorily at this time, and
the doctors are threatening to strike unless it is reorganized.
In this country the struggle has heen fierce; at the present
time most of the doctors and a very considerable part of the
population believe that they can be better served by protection
through private associations and insurance companies; the
labor unions and powerful forces within the government fecl
that the more government-sponsored health insurance pre-
vails, the better will the public be served. The fact remains
that under the prevailing system, American medicine has
achieved undisputed international leadership, both as regards
the carc extended to the individual patient and medical edu-
cation and research. Any new system must, at least, equal
those standards.

STUDY QUESTIONS—UNIT I

1. Trace the development of modern medicine and show
how it was interrelated with Western culture.
. Compare speculative superstition and simple observation
and describe the fundamental philosophy in each.
3 Discuss two developments nfluencing medicine during the
Renaissance.
4. Sketch briefly outstanding medical discoveries and trends
during the seventeenth and eighteenth centuries
. What have been some of the lasting contribuhions of
Christianity to medicine?
How have industrialism and capitalism affected medicine?
What two discoveries in the nineteenth century revolu-
tionized the practice of surgery?
8 Discuss two important aspects of the control and conquest
of infections.
9. Describe and explamn the increasing influence of the
United States on modern medicine
10 Describe briefly the contribution of each of the following
to medical science: Hippocrates, Vesalius, Harvey, Syden-
ham, Boerhaave, Morgagni, Linnaeus, Bichat, Louis, Du-
nant, Paré, John Hunter, McDowell, Crawford . Long,
‘W T. G. Morton, J. W. Simpson, Semmelweiss, Oliver W.
Holmes, Lord Lister, Virchow, Jenner, Pasteur, Koch, Ehr-
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sick. More and more health probiems have heen considered
the concern of the state. For many years it was readily and
generally accepted that the state should protect its citizens
against epidemics brought into the country from abroad, so a
quarantine service was cstablished. It also t clear that
the care of the mentally i1t was a maller of public concern,
and hospitals for the mentally il were established. To this
was added the ecare of the indigent and the freatment of
patients with long-lasting discases, such os tubereulosis. As
time has passed, more and more provinces of medicine have
hecome the responsibility of the state, Quarantine service
was extended o embrace the prevention of disease generally
and the pratection of the publie, and so public health serviee
developed. It is concerned with the purity of drinking water,
regulations of standards for marketing and prcparnﬁm\ of
food, working conditions, protection against epidemics, pre-
natal and infant care, ele. Thus public service has steadily
grown cither by developing new fields or by taking over those
previously the concern of the private eitizen. Changing social
awd cconomic conditions bring about much of this. As beavy
tax laws prevent the accumulations of private fortuncs, the
generous gifts of the past to medical research are hecoming
mave difficult to ebtain, and research laoks 1o the state for its
support  Many of these developments are inevitable results
of our general social and economic evolution, and most of them
have heen accepted with relatively little controversy. Real
difference of opinion has risen over the nctual care of sick
people,

Bismarck in Geimany about 1870 and Lloyd George in Eng-
land in 191D i aled gover I od  health-
schemes, whereby physicians, compensated by the govern-
ment, wonld look after the health of certain groups of
“insured” people., gencrally in a low-income closs  Other coun-
{ries inaugurated sumiar sel and the coverage included
an increasing part of the population  Those opposed to state
interference and “sacialism” objected, stating that this devel-
opment would destroy the intimate doctor-patient relationship.
Jower the quality of medical service, and let many people
overwork the doctors by seeking aid. unnecessarily This strug-
gle has raged conbipuously and is still on. The ontcome
will profoundly influence the whole matter of care of health




UNIT II
THE CAUSE OF DISEASE

In order to understund the material presented here, general
review of anatomy, physiology, and chemistry is necessary as
the student studies the causes of disease in the body. A review
of nutrition in general as already-mastered in that special
course will clarify the discussion of nutritional disturbances.
Reference to books on bacteriology and materia medica will
be necessary for the full understanding of Chapters 6,7, and 11.

CHAPTER 2

INTRODUCTION AND CLASSIFICATION

Definitions.—Disease is any condition arising in the body
which interferes with its normal, physiological function As
a matter of simple classification, disease may be:

Congenital, the patient is born with it (harelip)

. Traumatic, or duc to external injury (broken leg)

. Infectious, due to mvaston with microorganisms (pneu-
monia)

4. Parasitic, due to invasion with more highly organized
creatures such as worms which derive their nutrition from
the host they have invaded

. Endocrine, due to disturbance of the funclion of any of
the glands with internal secretion (exophthalmic goiter)
Neoplastic, due to overgrowth of normal or abnormal cells
in the body (cancer)
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lich, Domagk, Fleming, Florey, Claude Bernard, Hench,
Kendall, Roenfgen, the Curies, Beaumont, William Osler.
Banting.
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CHAPTER 3

CONGENITAL DISEASES

Introduction.—Some children are born diseased. There are
two groups of congenital discases: malformations and diseases
contracted in utero.

It is an everlasting wonder that the fertilized ovum contains
within itself the power to subdivide into cells which soon be-
come able to differentiate themselves as to structure and func-
tion se that the resulting individual reflects not only species
and race, but also some of the individual traits of its parents.
Some of these developments are extremely intricate, such as
the development of the heart with its chambers and valves
from a simple vascular tube. It is well known how this develop-
ment passes through stages characterized by the development
of temporary organs, such as the brachial clefts or the thy-
roglossal duct. Congenital lesions may arise either from failure
of some of these developments to occur or from persistence of
structures which should disappear in the normal course of
development.

The possible malformations are innumerable, and this is
not the place for their detailed consideration. Here shall be
considered but a few jllustrative examples.

The two sides of the face may fail to come together in per-
fect symmetry, especially the upper hip, which may remain
separated in its original two parts (harelip). This defect
may extend backward into the palate which remains clefl.
The perfect balance of the muscles governing the eyes may
fail with the result that same muscle pulls the eye out of line

(strabismus, squint)

. The Central Nervous System.—The central nervous system

is particularly prone to maldevelopments. The brain itself

may fail to develop (microcephaly), with resultant imperfect
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Nulritional, due fo too much or too little foed or te an

Improper amount of some constituent of the food, such as

one of the vitamins

Degenerative, due to change in certain groups of cells in

the body to the extent of interference with their function

{arteriosclerosis)

9. Funclional, a condition in which some function is dis-

turbed without demonsirable organic cause

Duc to physical agenls, such as heal, cold, or change in

bharometric pressure

11. Towe, due to the introduction into the body of some sub-
stance in an amount with which the bedy defenses can-
not cape

Like most other biological classificntions, sueh an arrange-
nient is very erude and scrves only ns n most clementary orien-
tation inte the causes of discases, for there are many conditions
which do not fall into any one of the ahove-mentioned groups
and others which fall into more than one group. Rheumatic
fever, for instance, behaves like an infection and yet 1t has
never been possible to identify a given microorganism as the
causc. Exophthalmic goiter is hoth a ncoplasm of the thyroid
gland and an endocrine disorder.

Another reason why such a classifieation “according to
cause” is unsatisfactory is that it oflen docs not really explain
the “cause™ of the disease, for often persons exposed to the
same cause do not develop the disease; for instance, many are
invaded by the tubercle bacillus, but few develop tuberculosis.
We are continuously asking oursclves and our doctors what
is the cause of this or that disease, but toa often the answer is an
adnuission of ignorance or an assumption of some unproved,
appavent factor. Tlus may be mislerding, for the real im-
portance of knowng the cause of a discasc is that this knowl-
edge is the first pecessary step toward iis cure apd prevention.
It may, therefore, be well to approach the study of discase
from a most fundamental point of view and try to learn as
much as possible about the factors which we at the present
fime know ot suspect to be instrumental in disturbing the
normal functioning of the human hody. To some extent such
a study will conform to the orthodox classification just gnen,
but 1t will not be bound to it.

o
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CHAPTER 3

CONGENITAL DISERSES

Introduction.—Some children are born diseased. There are
two groups of congenital diseases: malformations and diseases
contracted in utero.

It is an everlasting wonder that the fertilized ovum contains
within itsclf the power to subdivide into cells which soon be-
come able to differentiate themselves as to structure and func-
tion so that the resulting individual reflects not only species
and race, but also some of the individual traits of its parents.
Some of these developments are extremely intricate, such as
the development of the heart with its chambers and valves
from a simple vascular tube. It is well known how this develop-
ment passes through stages characterized by the development
of temporary organs, such as the brachial clefts or the thy-
roglossal duet, Congenital lesions may arise either from failure
of some of these developments to oceur or from persistence of
structures which should disappear in the normal course of
development

The possible malformations are innumerable, and this is
not the place for their detailed consideration. Here shall be
considered but a few illustrative examples.

The two sides of the face may fail to come together in per-
fect symmetry, especially the upper lip, which may remain
separated in its original two parts (harelip). This defect
may extend backward into the palate which remains cleft.
The perfect balance of the muscles governing the eyes may
fail with the result that some muscle pulls the eye out of line
(strabismus, squint).

. The .Central Nervous System.—The central nervous system

is paru_cularly prone to maldevelopments. The brain itself

may fail to develop (microcephaly), with resultant imperfect
53
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mental development. A peculiar variety is the Mongolian
idiot, in whom decfective mental power is associated with
slanting eyes, protruding tongue, and often other congenital
defects. Sometimes the cyes fail to develop and a person may
he born blind, An cxcess of cerebrospinal fluid may cause
excessive extension of the brain. This happens while the
skull s still soft and pliable, and the ealvarium may therefore

4 A N
_

Fig 11.—Spine biflda with le in the cervical region. (From
Meakins Practice of Medicine, The C. V. Moshy Co.

Fig. 12 —Spina bifida with meningocele 1n the lumbosacral region
(From Meakins Practice of Medicine.)

assume a very large size The spinal canal may tail to close,
especially in its lower part, and the contents muay for.ng a
hernia or cyst which can be seen on the back. Tln|a condition
js called spina bifida There are many other possible defects of
the central nervous system but most of them are rare

The Cardiovasculat System.—Some of the most important
congenital defects occur in the cardiovascular system, cspe-
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cially the heart itself. It may he placed in the right side of
the chest (dextrocardia). This may occur as an isolated find-
ing or as part of transposition of the other viscera (situs in-
versus)., The normal four chambers may fail fo develop—
there may be only two (cor biloculare) or three (cor triloc-
ulare). The adeguate number of chambers may develop but
fail to be separated into right and left chambers. There may
be defect of the interauricular septum (for instance, patent
foramen ovale) or of the interventricular septum (foramen

Fig 13 —Congenital heart disease {(Teiralogy of Fallot) showing
clubbing of fingers and cyanosis. (Courtesy of Dr Rosa Lee Nemir,
New York University, Post-Graduate Medical School, Medichrome, Clay-
Adams Co, Inc )

interventriculare, Roger's disease). Ductus arteriosus, between
She pulmonary artery and the aorta, may remain patent. Var-
.dous cbstructions may develop to the blood stream, especially
near the sites of the cardiac valves (congenilal pulmonic
stenosis, congenital aortic stenosis) or in the aorta (aortic
cparctahon) Many of these defects may occur in combina-
tions which may create difficulties in diagnosis. A very impor-
ka'nl congenital condition is Fallot's tetralogy which is a com-
h.mzmon of pulmonic stenosis, interventricular septum defect,
right ventricular hypertrophy, and displacement of the aorta
to tl.le right This is one of the most common causes of “blue
dies” The clinical importance of congenital heart condi-
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tions have grently increased in recent years ‘since many of
them have become amenable o surgical treatment,

The Gastrointestinal Tract.—The gastrointestinal (ract is
subject 1o a ber of congenital defects; these are particu-
larly outpouchings from the lumen {(diverticula) and narrow-
ings (strictures). Diverticula will oceur from the esophagus
and from the stomach. Sometimes the diaphragm becomes
an imperfect separation between the thorax and the abdomen
and a hernia will pass through it (biatus hernia). These often
remain without symptoms until much lafer in life. “Meckels™
diverticulum arises from the lower part of the small intestine
The colon may be congenitally dilated (megacolon). The
strictures oceur mostly where sphincters are naturally found—
at the entrance of the phagus into the st h, at the
pylorus, and in the fower rectum; the anus may be more or
less imperforate (atresia ani).

The Respiratory Tract.——The respivatory tract has relatively
unimportant congenital defects. The Iungs may have acces-
sary lobes, and there may be congenital cysts of the lungs.
These may later become infected.

The Genitourinary Sysiem.—The genitourinary system may
show congenital absence of one kidney, or the kidneys may
be joined at the Jower poles (horseshoe kidney). The kidney
may have double ureters, and the bladder may have diverticuli
which may assume clinieal importance, for stones may de-
velop in them. There may also be exstrophy of the bladder.
whereby it remains a sac opening into the anterior abdominal
wall, The testes may fail to descend nto the serotum and re-
main in the abdomen or the inguinal ecanal (undescended
testicle), and in the male the urethra may open on the nnder-
surface of the pems instead of the tip (hypospadias). The
female genitalia are subject to many congential malformations
which are described in detail in gynecological texts Some of
the more imporlant ones are bicernuale or double utervs,
double or strictured vagina, and imperforate hymen. These
may all in various ways mterfere with childbearing.

Sexnal Abnormalities.—Finally, there is the Jarge group of
sexual abnormalities with over- or underdevelopment of the
various Orgaus or even hermaphmdilisn}‘ True hermaghro-
ditism Is exceedingly rare in man. In this condition the indi-
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vidual has one testis and one ovary. Most eascs are of so-called
pseudohermaphroditism: These patients are genetically of
one sex but have the external sexual characteristics resem-
bling the other.

Miscellaneous Congenital Defects.—The extremities may also
show congenital defects: The hip may be dislocated, or the
bones of the foot may be poorly developed (clubfoot). There
may be supernumerary toes or fingers or some may be absent;
cven a whole extremity may be missing.

The skin is subject to congenital defects, pigmentation may
be entirely lacking not only fromt skin and hair, but from the
iris as well, and the pupils appear pink, Persons with such a
defect are called albinos. There may also be extensive pig-
mentation especially in circumscribed areas (nevi). Nevi may
also be vascular and consist of dilated blood vessels under the
surface, Skin may extend between fingers and toes (webbing),
or there may be overgrowth of the horny elements, (1chthyosis
—literally, fish skin). In these patients the skin is dry and
scaly, and there is little activity of the glands which nor-
mally keep it smooth and moist. Finally, it may be unusually
elastic; such patients frequently find a living as India rubber
men in circuses,

There arc many more congenital malformations of the body,
but these must serve as examples The other group of con-
genital diseases, those acquired as such in utero, are not
nearly so numerous

Children may acquire infectious discases before they are
born, This 1s especially important in the case of syphilis.
Other infections are rarely acquired before birth In fact, the
fetus and newborn child are 1mmune to most infections.

Tumors, especially teratomata, may develop in the fetus
and be present at birth,

Birth injurics constitute another group of congenital dis-
orders. They chiefly affect the nervous system and may result
from intracramal injury to the fetus during birth and from
stretching and pulling upon peripheral nerves as extremities
become stretched or bent.

Thus it will be seen that congenital diseases comprise some
which may also be considered endocrine (hermaphrodites),
nfectious, neoplastic, and tranmatic
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When describing some discases as being congenital we are
not really giving the cause but merely deseribing one fea-
inre of their etiology. There is no satisfactory explanation for
congenilal malformations, Some of them, such as polydse-
tylism, tend to run in familics and must, therefore, be ascribed
fo some abnormality of the genes. Some congenital heart
disease has heen associated with an infection (for example,
German measles) in the mother during pregnancy, but this
is not much of an cxplanation, Such explanations as injury
or menfal shock to the mother during pregnancy have not
been substantinted. So, in general, it may be observed that the
cause of congenital malformations is unknown, while some
infections, fumors, and injuries may be considered con-
genital in the sense that they occur before and during birth
hut in these the “congenital” feature is not the cause.



CHAPTER 4

THE DEFENSES OF THE BODY

Introduction—Mammals, including man, differ from almost
all other creatures in their manner of procreation. During
the first part of its life the mammalian offspring remains in
its mother's womb protected against all stress and injury and
without concern about its noursshment However, from the
moment of its birth it finds atself in a hostile environment
It must live in temperatures below or above those which must
he maintained in its own body and it must create a balance
between the food and water which it absorbs and that which it
excretes In intrauterine life this was facilitated by its mother
Now 1t must balance the different constituents of food, salt,
and water. Above all, the hydrogen ion balance and the fluid
contents must be maintained within certain limits, and so
must the concentrations of all sorts of other chemicals, such
as glucose, protein breakdown and waste products, etc. It
must also create defenses aganst microbie invaders which will
destroy it unless they are checked, and its tissues must man-
tain the allty to heal when injured. This entire system of
checks and balances to keep the body forces within physio-
logical Iimits is called “homeostasis ™ It is the essential process
of maintaining lifc against all destructive forces.

It still remains a mystery how this is accomplished Certainly
this mechanism varies greatly with the individual: Several
persons may be exposed to the same nfectious organism and
only some develop the infection and some may succumb to a
strain which does not prove fatal to others; obviously some are
stronger than others who have developed in the same environ-
ment. Also those who fall victims to damaging agents may
respond in different ways: Among those who develop tuber-
culosis some will develop lesions in the lungs, some in the
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joints, some in the kidneys or other organs. In some the in-
fection will be slow and lingering and in others, fulminatiag.

STEROGIDS

Introduction.—The course of contempovary medical 1esearch
indicates that the steroids are of fundamental significance in
health and disease. This has long been appreciated by those
concerned with the scientific aspects of medicine, but it was
not thaught that knowledge of the steroids was of much prac-
tical value. Therefore, little is snid about them in nursing fexts
Now it is being renlized that steroids are concerned with
certain fundamental principles, knowledge of which js neces-
sary for the understanding of some of lhe most imporfant
diseases with which nurses are eoncerned.

In order to understand this discussion. the student must
know, if necessary, review, the following facts of organic
chemistry: the structure of the aliphatic chain, including
acetafes. acctone, long-chained faity acids and sugars. the
benzol ring. its combinations, the matters of esters, doulile
bonds, and side chains This information will be found in any
clementary text on organic chemistry.

Steroids are structures derived from phenanthrene. Phe-
nanthrene is a component of coal tar. It consists of three
benzol rings and a pyrrol ring. This structure is basic and
is found in all the substances here under consideration

Cholesterol.—A discussion of steroids 1n the human economy
may well start with cholesterol. It is found extensively in the
bhody and 1s the substance from which some of the others are
formed. Cholesterol is found in the blood stream, normally
150 to 180 mg per 100 ce of plasma  Some of it is free, but most
of it is in the form of eslers of long-chamed fatty acids. The
hody has two important sources of cholesteral; some of it is
derived from fhe food (eggs, milk, butter, and other animal
fats), and some of 1t is made by the hiver from ucetate, acetone,
and water.

From the blood, cholesterol gets into various tissues i the
hody. However, the manner and degree in which tissues re-
ceive cholesterol vary greatly. Cholesterol is absorbed by the
wall of the hlood vessels, especially the arteries. When it
arrives in the wall of the arleries of young persons. it is

.
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prompily removed by certain cells which absorb it and re-
move it. With increasing age, the body becomes less efficient
at removal of cholesterol from the vascular wall. When
cholesterol remains there, it beeomes an irritant and causes
changes known as atheroscelerosis. When these changes be-
come more advanced, caleium is deposited in the lesions and
the condition is now called artcriosclerosis. Atherosclerosis
and arteriosclerosis arc essential processes in degenerative
heart disease (Chapter 8),

Cholesterol is an important constituent of bile. Many gall-
stones are made of cholesterol which has been precipitated
from bile. Seme of the cholesterol in the bile is changed into
cholic acid. From being an unimportant part of bile, cholic
acid aftained great importance when it became the substance
from: which cortisone is made.

2
o o

Choleaterol Desoxyeorticosterons

14 —Cholesterol and Desoxycorticosterone (From Jensen. JI.
\hssuun M. A, January, 1951.)

Cholesterol is also an important constituent of the central
nerveus system, but there it remains permanently and does
not partake in the various processes with which this chapter
is concerned.

Cholesterol is the parent substance of dehydrocholesteml
which resembles it closely. When dehydrocholesterol is
brought to the surface layers of the parts of the skin which are
exposed to the ultraviolet rays of the sun, it is changed into
vitamin Ds. This vitamun (Chapter 5) is essential for the
absorption of caleium and phosphorus from the intestinal con-
tents and for their deposition in bone.

Some of the glands with internal secretion retain cholesterol
and transform it into substances which are of the greatest im-
portance in the body economy.
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Sex Hormones.—The sex hormones {all into three groups:
the female sex hormones are the (1) estrogens nnd (2) pro-
gesterone and the male sex hormones are (3) androgens

Of the cstrogens, estradiol is the most pofent found in nature.
11 is probably the onc which is secreted by the ovary. Others,
closely related, are excreted by the testes, the placenta, and the
suprarenal cortex, These compounds are responsible for ovila-
tion, menstruation, and development of the sceondary sex
characteristics. It is probable that cholesterol is the substance
from which estrogens ave formed, though this point is not yet
proved.

Progesterone is the hormone of corpus Iutenm. 1t is neces-
sary for the implantation of the fertilized ovum in the uferine
wall and for the continued development of the pregnancy.
Its deficiency may be a factor in “habitual abortion.” {t also
has to do with changes which prepare the mammary gland
for lactation. During pregnancy the body forms large quanti-
ties of progesterone from cholesterol. Much of it comes from
the placenta which thus becomes an important endecrine
organ  The rest comes from the ovary,

Of the androgens, lestosterone is most important. It ¢
secreted principally hy Leydig’s cells m the testes Probably
it is formed from cholesterol, though this has not been proved.
Androgens are produced also by the suprarenal cortex, this
function becomes important i certain endoerine disturhances

The gonads and the supravenal corfex have common eni-
bryological origin.

The Corticosterones.—The suprarenal glands consist of iwe
entirely different tissues, the medulla and the cortex. The
cortex is an imporiant endocrine organ. in it cholesterol is
found, with vitumin C, in great concentration; it is the sub-
stance from which some and perhaps all of the “corticoste-
rones” are formed. The “corticosterones” are simply the
steroids which are formed in the cortex There are nt lenst
twenty-eight of them, but only a few are of known clinjeal
smportance. They fall mto three groups: the mineralocorti-
couds, the giucocorticoids, and sex hormones.

As will be seen from Fig, 15, they are, chemieally, all very
similar. The significant.changes will be noted.

Of the mineralocorticoids, desmfycnrhccst?rone is most in~
portant. It has no oxygen in position 11. It is cotcerned with

.
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the retention of water and sedium and with the excretion of
potassium and also with fluid and electrolyte balance between
the cells of the body and the spaces in which they live. It,
or some closely related substances, has some effect upon the
walf of blood vessels, for it may cause vasoconstriction of the
efferent arteriole of glomeruli in the kidney, and it may also
cause constriction of other small hlood wessels if they have
become sensitized to its action. This may be on imporiant fac-
tor in the development of some forms of hypertension.

The gueocorticoids all have oxygen in position 11, ejther in
the form of an oxygen atom which is tied with a double bomt
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195 ig 15 —Corticosteroids (From Jensen. J, Missours M A., January,

fo the carbon (cartssone} or in the form of a by droxyl group
(Wml’ound F}. They have a large number of functions which
it is difficult to differentiate. They ali have to do with the
body’s metabolism of organic sul and its def
aganst stress and njury and may be mobilized with great
rapidity,

The rtegulations of carbehydrate, fat, and proteim are all
under the control of the corticords.

Carhohydrate is obtained from cnrboh)dmles in the food
and from the breakdown of mitrogens. It is made available to
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the periplicral tissues where it is metabolized and to the liver
where it is stored, Insulin is produced by the beta cells of the
pancreas and is instrumental in melabolizing of carbohy-
drate. There is evidence that the corticoids affect many of
these processes, sometimes in a manner aniagonistic fo insulin:
it is possiblc that they suppress the formation of insulin,
they inhibit the peripheral metabalism of carbohydrate, and
they accelerate both the formation of glucase from proteins
and ifs storage, as glycogen, in the liver. The folal cffcet of alt
these functions is to elevaic {he concentration of glucose in
the blood; sometimes glycosutia results, Because these are
characleristic of diabetes, the effect is called diabetogenic.

The glucocorticoids cause n general breakdown of proteins,
inchuding the Jeoproteins which contain uric acid. The)
are followed by an increased excrefion of both nitrogen and
uric acid in the urine.

The cffcet on the metabolism of fat is less well known, but
there is some evidence that the glucocorticoids encourage ihe
formation and storage of both neutral fat and cholesterol.

The corticoids have some effects upon the blood-forming
organs which are poorly understood but which in some way
have to do with the defenscs of the body against certain forms
of injury. They may be considered under three headings.

The corticonds will dissolve Iymphocytes and lymphOC)'ﬁC
tissues such as Ilymphosarcoma. They, therefore, cause 2
lowering of circulating lymphocytes in the blood and they
may, temporarily, canse a diminuti )} tou

tion of Iymphosa

tumors The lymphocytes play an important part in the
develoy of immunolagical processes (p. 81). It 1s, there-
fore, thought that corticoids may possibly play a part n fhe
develapment of immunity or the defenses against infectiont

The corticoids will canse a diminution, or disappearance,
of the ecsinophile cells of the blood. Increase of eosinephiles
js characteristic of allergic reactions (p. 88). The glucocoti-
coids will relieve the allergic symptoms as they cause disap~
pearance of the eosinophile cells.

The body responds to certain forms of stress or injury (or
possibly endocrine deficiency) by swelling of the basic con-
nective lissne substance, sometimes with resuitant deformity
which may be painful. Such lesions arc seen around the joinls
rheumatic fever (p. 181) and in rheumatoid arthritis

in acute
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(p. 181). Corlisone and compound F have a most dramatic
effect upon these lesions. It causes a prompt relief from pain
and disappearance of the swelling when it is given in doses of
a few hundred milligrams. None of the other corticoids appear
1o have this effect. Cortisone does not cure these rheumatic
diseases for the symptoms recur when it is stopped.

The General Adaptation Syndrome.—However, in spite of all
these differences, a certain fundamental law can he discerned
in the response of the body to almost all kinds of injury. It
has by Selye been termed the general adaptation syndrome. It
consists of four phases: (1) shock, (2) countershock, (3) stage
of resistance, and (4) stage of exhaustion. The shock and
countershock phases together are called the alarm reaction.
Depending upon the nature of the mmjury, these phases may be
modified ahsolutely and in relation to each other. If the
injury is overwhelming, the shock may be profound and even
fatal. The countershock 1s the immediate mobilization of the
defenses against the injury. Iis cfficiency is determined by the
halance between the force of the injury and the forces which
the body can mobilize to overcome it. If the injury can be
contained but not overcome, there ensues a stage of balanced
“warfare” called the stage of resistance It has heen
postulated that each individual is endowed with a certain
finite power of resistance, and if the struggle continues long
enough this power will become exhausted and the final “stage
of exhaustion” develops It ends fatally unless checked.

The features which, according to Selye, are essential in the
tour stages are:

The characteristic features of shock are lowering of the hody
temperature and of the blood pressure, depression of the
nervous system, increased permeability of the capillary wall
and of cell membranes, generalized tissue breakdown with
lowering of the blood sugar These are the principal changes
but there are others.

During countershock many of these changes are reversed
and are indications of mobilization of body defenses: tem-
perature and blood pressure increase, often above normal, the
nervous system becomes hypeructive, and there is a shift of

tissue fluds with increased dwresis and increase n blood
pressure
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During the stage of resistance these more violent changes
subside and the body develops defenses which specifically will
counteract the {ype of siress to which it is exposed. This is the
state which obtains in chronic diseases which are under con-
trol or in persons who are under chronic siress which they are
able to endure (for example, aviators in active warfare).

The stage of exhaustion is the stage of breakdown of the
defenses agaiunst the stress. It is, therefore, determined by the
kind of siress to which the body is exposed. Clinically this is
the stage of inal breakdown which is scen in chronic diseases:
the crises of Addison's discase, heart failure which fails o
respond to frcatment, coma resulting from cerebral injury,
marked changes in the body chemistry, uremia, diabetic coma.
the final collapse in an infection or extensive tissue injury.

All of these stages are readily recognized by any one work
ing in a hospital ward. i{owever, it saon becomes apparent
that apart {from the more or less general features common o
all cases, there are modifications which vary with almost every
case. It has been indicated how the nature of the stress or
injury will determine the kind of response which will be
evoked: A crushed limb, a dose of poison, overfunction of the
thyroid gland, hypertension, emotional siress will all, by virtue
of their different natures, provoke different reactions But the
state of the body will be another determining factor: 1f it has
been previously weakened by cold, starvation, and exposure,
it will not respond as well as if 1t has been prepared by vest or
training. Also, the prineiple of focus munoris resistentiae has
long been recognized; that s, in each person certain organs or
parts of the body show less resistance to a given stress than do
others. Even lay persons recognize some individuals as having
“weak kidneys” or a “weak stomnach,” ete.

Thus the reaction, or “chnical picture,” resuiting from any
given stress to which the body is submitted is determined by
(1) the naturc of the stress or injury, (2) ats foree, (3} the
nature of the body which is attucked, and (4) 1s general state
of henlth when attacked.

So far this discussion has been held in the most general
terms, and the “defenses” of the body have been considered
rather vagnely, This has been the general state of information
until recently, but within the last few years knowledge of these

fi d i
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can describe a specific defense mechanism which apparently
is concerned, nounspecifically, in all types of stress and injury.
Thus it is clear that when the homeostasis of the body is dis-
turbed by whatever cause, a certain fundamental mechanism
is set in motion to protect it The mediator between the
“stressor” and the defense mechanism is unknown, but appar-
ently, someliow, the nervous system is aroused. It is the more
fundamental, primitive part of the nervous system which is
first affected—the sympathetic nervous system and the
thalamic nuelei in the brain.

The Adrenal and Pituitary Hormones.—Stimulation of the
sympathetic nervous system results in the hberation of
“adrenergic” substances from the medulla of the suprarenal
gland and from the sympathetic nerve endings. “Adrenergic”
means that the substance has qualities similar to those of
adrenalin and related substances 1t may be remembered
that the suprarenal gland consists of two parts, a cortex and a
medulla; the medulla is under the control of the sympathetic
nervous system and, when stimulated, secretes adrenalin and
nor-adrenalin into the blood strcam. Adrenalin has a number
of functions all of which are aimed at strengthening the body
defenses, It has a pronounced effect upon the cardiovascular
system: It strengthens the contractions of the heart muscle and
increases the rate. The increased force of the heart increases
the pulse pressure and thus also the systolic blood pressure. It
will also tend to increase the blood pressure by the contraction
of some peripheral blood vessels. Adrenalin also increases the
blood sugar, thus making more nourishment available to the
tissues which are under stress. Most important is the stimula-
tion of the anterior lobe of the pituitary gland to secrete the
adrenocorticotrophic hormone (ACTH).

From the thalamic nuclei stimuli reach the pituitary gland.
It consists of two parts, an anterior (or glandular) portion and

. a posterior (or neurogenic) part Both of them have important
endocrine functions The posterior pitnitary hormones
mcrease the blood pressure and control the excretion of water
%hrough the kidney. Their action here is “antidiuretic”; that
is, they increase reabsorption of water in the tubules.

The more important part of the pituitary gland is the
anterior lobe. It secretes hormones which govern several vital
functions Space does not permit a detailed discussion of all
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the anterior pituitary hormones, hut among them is one (or
more) which stimulates the suprarenal cortex, In this func-
tion the gland is largely governed by the thalamic centers of
the brain and by adrenalin, The suprarenal cortical hor-
mones, the secretion of which it stimulates, depress its func-
tion, thereby regulating it somewhat in the manner of a
thermostal. When the eoncentration of the cortical hormones
exceeds a certain level, it is automatically controlfed by
suppression of the hormene which stimulates their secretion.
The chemical stucture of this unterior pitnitary hornone is
not known at this time. As will he seen presently, fhere are
several cortical hormones, and the pitnitary hormone can
selectively stimulate the production of those which are needed
1t is not clear how this is accomplished, It is rcasonable to
assume that there are several pituitary hormones and the
secretion of each one varies according 1o the peeds of the body.
There remains also the possibility that one hormone ma)
determmine the composition of the cortical sceretion.  Whatever
the mechanism, the control of the anterior pituitary gland over
the suprarenal cortex is a fincly balanced one, for the corlex
responds promptly and in a deticately halanced manner ta the
\arious situations which arise and which are under its control
The cortex of the suprarenal gland secretes at least twenty-
eight closely 1elated substances. There may be more, for there
remains a 1esidue which may contain still unidentified hor-
mones. The known hormones fall mto three groups: mineralo
corticoids, glucocorticoids, and sex hormones. Each of these
is found in minute quantities, and it is not clear whether the
hormonal properties are contained in ane or more of these
substances. Nor is this distinction absolute, for the glucocorti-
coids contain some of the properhies of the mineralocortieoids.
The cortical hormones are, chemmcally, closely refated to
chalesterol and 1o the sex hormones. In fact, cholesterol is the
substance from which some, if not all the others, are formed. |
The cortes confains also large quaniities of cholesterol, bul
when the organism is under great stiess, the cholesterol dis-
appears. 11 is thought that it is wsed up in the formation of
cortical hormones which are needed to defend the orpanism
The cartex also contains a large quantity of vitamin C which
shares the fate of cholesterol, but its function is not understood,

for it forms no part of the cortical hormones.
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The mineralocorticoids are primarily concerned with water
and mineral metabolism. Under physiological conditions,
mneralocorticoids will tend to retain water, sodium, and
chloride ions. They have many other effects not entirely
understood. They will favor the excretion of potassium
through the kidney. They also favor the excretion of renal
pressor substance by the kidney into the blood stream:. This
is a very important substance, for it has to do with the regula-
tion of the blood pressure, and it is involved in the formations
of some forms of hypertension. It also causes changes in blood
vessels and connective tissues which may play a part in arterial
disease (arteriosclerosis, hypertension) and connective tissue
diseases (arthritis, rheumatic fever).

In many ways the function of mineralocorticoids is antago-
nistic to that of the glucocorticoids, and it is not entirely clear
whether some diseases, such as rheumatoid arthritis, are
caused by lack of glucocorticoids or by disturbed balance be-
tween mineralocorticoids and glucocorticoids.

Diseases of Adaptation.—It 1 thus clearly seen that the gluco-
corticoids are most important hormones in the maintenance
of homeostasis However, the appreciation of this fundamental
defense system is still too recent to be fully understoed, but
there is little doubt that 1t plays a part in a very large number
of di and 1n physicl 1 adjustments. There is a
growing belief that Selye may be correct in lus concept of
“diseases of adaptation” By this is meant that the “stage of
resistance” to some form of stress becomes “derailed.” The
exact balance necessary to contain a stress without disturbance
of structure or function is not developed and the patient
develops what is called a disease. An example used to 1llus-
trate this principle is rheumatoid arthritis. The real cause of
!his disease is still not understood, but some form of stress, be
it a bacterial toxin or nervous strain, causes a change in the
sh:uclures of the Joints There is increased permeahlity of the
loint structures, and fluid exudes into the connective tissue,
de.formity, swelling, and pain result. The essential change in
lhl§ disease process appears to be the change mn the perme-
ability of the tissues It was explained above that this function
1s under the control of the “corticoids”, the mineralocorticoids
favor 1t and the glucocorticoids prevent it The joint changes
then are thought to result from a state of imbalance between
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the anterior pituitary hormones, but among them is one (or
more) which stimulates the suprarenal cortex. In this func-
tion the gland is largely governed by the thalamic centers of
the brain and by adrenalin. The suprarenal cortical hor-
mones, the secrelion of which it stimulates, depress ifs func-
tion, thereby regulating it somewhat in the manner of 2
thermostat. When the concentration of the cortical hormores
exceeds a certain level, it is autoratically controlled by
suppression of the hormone which stimulates their secretion.

The chemical stucture of this anterior pituitary hormone is
not known at this time. As will be seen presently, there are
several cortical hormones, and the pituitary hormone can
selectively stimulate the production of those which are needed.
It is nat clear how this is accomplished. It is r ble to
assume that there are several pituitary hormones and the
seeretion of each one varies according to the needs of the body.
There remains also the possibility that one hormone may
determine the composition of the cortical secretion. Whatever
the mechanisny, the control of the anferior pitnitary gland over
the suprarenal cortex is a fincly halanced one, for the cortex
responds prompily and m a delicately balanced manner to the
various situntions which arise and which are under its control

The cortex of the suprarcnal gland secretes at least twenty-
eight closely related substances There may be more, for there
remains a residue which may conlain shll unidentified for-
mones. The known hormones fall into three groups. mineralo-
corticoids, glucocerticoids, and sex hormones Each of these
is found in minute gquantities, and 1t 1 not clear whether the
hormonal properties are contammed n one or more of these
substances, Nor is this distinchion absolule, for the g]ucncor(i-
coids contain some of the properties of the mineralocorticoids.

The corhieal hormones are, chemically, closely related to
cholesterol and to the sex hormones. In fact, cholesierol is the
substance from which some, if not all the others, are formed.
The cortex contains also large quantities of cholesterol, but
when the organism is under great stress, the cholesterol dis-
appears, 1t is thought that it is used up in the formation of
cortical hormones which are needed to defend the organism.
The cortex also contains a farge quantity of vitamin C which
shares the fate of cholesterol, but its function is not understood,
for it forms no part of the corfical hormones.
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DISTURBANCES OF NUTRITION

Introduction.—The simplest forms of “disease” would be
those which result from inndequate or erroncous food intake.

Undernutrition or lack of food (inanition) will force the
body to draw on its reserves to sustain the function of the more
“vital” organs Expendable proteins arc soon spent, then
available fats and carhohydrates are burned up. The details
of this process may be studied elsewhere. Here it must be
noted that the starving body endeavors to protect the brain,
the heart, and the kidneys, while stores of fat and organs
which contain them are allowed to shrink. As starvation
progresses it involves more than loss of food reserves; certain
functions become disturbed. The hody is now primarily con-
cerned with survival and not with procreation, so sexual func-
tions are disturbed: women experience menstrual disturb-
ances, sexual desire wanes, and secondary sex characteristics
waste disproportionately The permeability of hssue mem-
branes, becomes less perfect, and the dependent tissues
become dependent (hunger edema). The brain also is
affected, and emotional and character changes develop.
Withal, the cortical hormones endeavor to maintain the nor-
mal workings of the body, and the suprarenal cortex hyper-
trophies in contrast to the other organs.

Malnutrition may also be selective. The body requires pro-
tein or rather certain essential amino acids, contained in pro-
temns, for continued life. If these are missing, the patient
gradually weakens and dies, here, again, advanced protein
starvation is associated with edema and other changes noted
above  Deprivation of a number of substances, such as
caleium, iron, sodium, and others, results in more or less defi-
mite conditions of deficiencies which may be studied in detail
elsewhere.

7
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these two {groups of ?) hormones, either an cxcess of mineralo-
corticoids or a deficiency of glucocorticoids. More likely the
latter is the explanation, for some cases of rheumatoid arthritis
are markedly benefited (symptomatically) by the administra-
tion of additional glucocorticaids. It is clear that an addi-
tional Iocal factor must also be present fo produce arthritis, for
in these cases the arthritic changes are marked ou! of propor-
tion to other changes which theorefically would result from
an imbalance of these hormones if all functions cantrolied by
them were equally susceptible to nn unbalance of them. The
same sort of ing applies ta other dith which are
thought to result from derailment of adapfation, such as peptic
uleer, allergy, lower nephron neplirosis.  As stated before, the
clinical manifestations are determined by the manner and
degree of stress and by susceptibility of the individual strue-
tures or organs.

To complete the picture it may be stated that clinically these
conditions may be infl 1 not only by administration of the
hormones which are at fault, but also by adminisiration of the
pitnitary hormone which stimulates their formation and
liberation (ACTH).

There are also other defenses ngainst agents which may
disturb the proper funchoning of the body, but these are more
specific and will be idered with the di ion of the indi-
vidual canses of di This pr tion has been intro-
duced here to make it clear that “disease” is a contest between
forces which tend to upset the normal “physiclogical” work-
ing of the body and those which endeavor lo maintain it
Victory of the former will resuit in complete desteuction of
function of an organ, even to the point of death of the
organism: victory of (he latter means restoration of hiealth.
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It is, further, associated with a form of diarrhea which re-
sembles pernicious anemia, and it has been thought that there
1s some relation between sprue and pernicious anemia.

Lack of vitamin G (ascorbic acid, cevitamic acid) results in
fatigue, loss of energy, failure of appetite, sorencss of the
gums, bleeding, and loss of tecth. The tendency to bleeding
hecomes more general, with bloody diarrhea and hematuria.
The resistance to infections is poor. The interest in vitamin C

e

16 —Rickets Bowlegs resulting from softening of the tibia and
ﬁbula {Courtesy Dr H R McCarroll, St Lows ¢ e

has heen greatly imcreased with the observation that 1t is
accumulated 1n the suprarenal cortex and that it in some ways
plays a part n the body’s defenses against stress. It is one of
the few examples of how the functions of vitamins and hor-
mones may be coordinated

Vitamun D is concerned with bone formation and caleim
metabolism  If 1t is lacking from the diet of infants, they
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The Vitamins.—A great deal of interest has been aroused
regarding vitamins, It has gradually become clear that the
body requires for its proper functioning minute amounts of a
number of different compounds of mare or less complicated
structure. Because these substances were at first known
through their cffects only, they were simply called by letiers
of the alphabet. Later, as they became chemically identified,
they have, in addition, been given proper names, The effects
of vitamin deficiency is described more in detail in Unit 111
(Pathology—How Disease Manifests Itself in the Body). There-
fore, they shall here be briefly considered. An adequate well-
balanced dict mcets the normnal vitamin requirements of the
body. There is, therefore, no reason for healthy, well-fed per-
sons to take additional vitamins. Excess of vilamins does not
convey excess of strength or any other form of vitality. Vita-
min therapy is indicated where the diet for some reason is or
has heen inadequate and shen food is not adequately absorhed
from the intestinal tract. Below, a brief listing will be given of
the clinicul manifestations of the principal vitamin deficien-
cies:

Deficiency of vitamin A results most strikingly in various
eye disorders, especially of the cornea; 1t may cause night
blindness. It is essential to growth, and lack of it may lead to
weakness, gastrointestinal disturbances, and diminished
resistance to infections

Vitamin B has in the course of time been discovered to he
the designation for a number of different vitamins, including
micotinic acid and riboflavin, Vitamin B deficiency may lead
to pellagra, pigmentation, roughening and scaling of the skin
of the exposed parts of the body, atrophy of the tongue, gastro-
intestinal disturbances, anemia, and neryous symptoms. These
are nervousness, headache, and peripheral lesions, first burn-
ing of the skin, then numbness, and last paralysis Pellagra
may eventually prove fatal

Deficiency of vitamin Bi (thiamine chloride) may cause
beriberi, a condition especially prevalent in the East Indiesi
heriberi may manifest itself by nervous symptoms such as
were noted above or by rapid cardiovascular faiture with
pulmenary edema. There is also a more chronic edematous
form which resembles congestive heart fﬂil_urc. Sprue, or
tropical diarrhea, may also result from vitamin B: deficiency.
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that rats which eat to their hearts’ content do not live as long
as those whose diet is limited. It has also been noted that
during periods when whole populations arc on short rations,
the incidence of the diseases mentioned below is definitely
lower.

Overnutrition not only shows itself by excess deposits of fat;
it also places other strains on the organism, Overweight per-
sons show a marked tendency to increase in blood pressure—
in fact, to the entire symptom complex of hyperiension with
arterial disease, coronary disease {angina pectoris and coro-
nary thrombosis), and heart failure or cerebral hemorrhage.
Their carbohydrate metaholism is also under a strain, and
they are more likely to develop diabet Gall bladder d
including gallstones, is also more commeon among those who
are overweight. Some of these relationships may be explained
through the principles of stress and the failure of the body to
adapt itself thereto, but the details are rather complicated.

It is more difficult to produce diseasc by excess of vitamins;
most of them can be tolerated in large amounts. Only vitamin
D may 1n excess produce disturhances of the calcium metabo-
lism manifested by deposits of caleium in the tissues, kidney
stones, and calcification of the arteries.

The understanding of the proper dietary requirements is
important in itself, for everybody should be well nourished,
but it is also important in relation to the management of many
diseases A large number of discases are characterized by the
failure of the body to handle some soris of food (for example,
diabetes) ; in others the dict must be modified so as to be com-
patible with the discase condition (for example, gastric ulcer);
yet in all the caloric and vitamin requirements must be met.




K Cause of Disease

develop rickets, a condition in which the bones harden late
and, remaining soft, are subject to deformities according to
the strain which is placed upon them. Vitamin D has a chemi-
cal structure which closely r bles that of cholestero). In
fact, it is derived, if not from cholesterol, at least from sub-
stances which closely resemble it. The human body can pro-
duce some vitamin D in skin exposed to the ultraviolet rays of
the sun, It will be remembered that the structural formula of
the corticoids and of the sex hormones also are closely related
to cholesterol, This is another example of the close relation-
ship between hormones and vitamins,

Vitamin E (alpha-tocopherol) is probably necessary for pro-
creation. Effects of deficiency of this vitamin have not been
demonsfrated in man, but in rats Iack of vitamin E has inter-
fered with testicular activity and the females become sterile
or their fetuses die.

Vitamin K is essential for clolting of the blood. It is pro-
duced in the intestine, apparently in adequate amounfs.
Deficiency arises from failure of absorption from the bowel
and is characterized by an increased tendency to bleeding and
failure of the blood to clot.

Overnutrition.—~Excess of food may also be harmful. Even
water in excessive quantities may produce a definite condition
called water intoxication, but of much greater clinical impor-
tance is chronic hyperalimentation. A great many persons,
especially as they pass through middle age, tend to eat in
excess of their requirements At the same time many of them
cut down on their physical activities. The result of such excess
of calories is that food is stored about the body mostly in the
form of fat. It is true that this tendency to store food is under
endocrine control, both direetly and also indirectly through
regulation of the rate of metabolism which determines how
much fuel the body requires for a given amount of work.
However, these are functions which still render it feasible fo
control storage of food largely by the intake Only in rare
cases is the “endocrine” factor so strong that obesity cannot
be controlled by diet. While overweight cannot definitely be
called a disease except in its extreme degrees, there is never-
theless evidence that it interferes with life expectancy, There
is ample statistical proof that the death rate increases rapidly
with increase in weight. Experimentaity it has been shown



Infections Diseases 77

all infest the human hody, especially of persons living under
unhygienic conditiens. The principal importance of such
parasites is that they act as “vectors”™ and carry infectious
diseases and inoculate their victims when they suck their
blood,

Some parasites, sich as hookworm und some fropical para-
sites, deprive their hosts of sufficient hlood to cause anemia
and general weakness. It has bheen stated that hookworm
disease was Jong an unrecognized cause of the low sociul status
of the poor white people in the South,

(Courttesy of Dr,

Fig. 17— Trichinella encysted 1n _muscle section.
tenry E Meleney, New York Ciiv; Medichrome, Clay-Adams Co., Inc.)

MICROGRGANISMS (INFECTIOUS DISEASES)

Introduction.—For centuries plysicians fought diseases, naw
and then suspecting that some of them were caused by miinute
Creatures which could be conveyed from patient ta patient, hut
oenly the latter part of the last century brought recognition of
these invaders and the manner in which they invade the hody.
Once the germs hecame known, the fight agamst them took
three aspeets.

1. Endeavors were made to attack them at the source, to
brevent them fram ever entering the human body.



CHAPTER 6
INFECTIOUS DISEASES

INVASION OF THE BODY BY HIGHER ORGANISMS
{PARASITIC INFECTIONS}

Introduction,—Various animals are parasites of the human
hody; that is, they oblain their nourishment {rom the human
hody., Sometimes they make it their habitat {symbiosis}.
sometimes they visit it only for nourishment.

Worms.— Among the permanent sojourners of the hody, the
worms are the most impartant, Some of them live in the
ntestine (tapeworms and roundworms), Others migrate inio
the fissues (trichina, echinococci) The worms in the infes-
fimes are relatively unmimportant, for they racely cause symp-
toms Some animals, such as dogs, always have worms i
their intestines  Those which mvade the tissues are more
important: Trichinae jnvade museles and canse painful
muscular lesions, and echinococei form cysts wilneh may grow
ta appreciable size and become infected and Hhs cause much
trouble.

The worms generally have two hosts: fish and meat The
egus of the fish tapeworm are found in the muscle of fishi
those of the beel and pork fapeworms, in cows and bogs,
respectively. The worms are mtroduced jnto the human body
it fish or beef or pork is eaten without bemg thoroughly
cooked. Trichinae are found m pork which have eaten rafs
which are the normat host  The larvae are then found in the
musele of the hog where therr cysts may be recognized by
inspection.  Modern methods of inspection of slaughter houses
have greatly dimimshed the incidence of these parasites.

Other Parasites.—Mites invade the skin and cause an itching
rash known as scahies.  Ticks, lice, fleas, and mosquifoes may

76
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2. Methods were devised to help the body build up its own

natural defenses against infection: to develop immunity.

3. A search began for drugs or substances which would pre-
vent the growth of microorganisms in the bady without harm-
ing the patient.

The scourge of infectious di is not yet abolished, but
the fight has been eminently successful. In the modern
civilized community, public health measures protect the indi-
vidual citizens against exposure to diseases, such as plague,
cholera, and smallpox, which formerly interfered greatly with
health and life. Immunization can be rendered practically cer-
tain against such diseases as smalipox, diphtberia, or typhod
fever, and in recent years drugs have heen discovered which
will prevent the growth of many erganisms inside the human
body; thus the threat of pneumonia, syphilis, and many other
infections has been modified for the better.

Nevertheless, infectiotts diseases ave still with us, and it is
necessary for those who work with sick people ta know some-
thing about infections. >

The Mieroorganisms.—~The organisms which cause infectious
discases are many and varied. They constitute many degrees
of differentiation from viiuses through bacteria and mycoses
to protozoa.

Viruses are the most primitive; in fact, their true nature is
not known, for they are so small that they pass through the fine
filters used 1 bacteriological work. They are, however, living
things, for they can multiply themselves and they possess
aclivities beyond that of mere chemical action. Some believe
that they constitute a very prumitive form of life without
morphological orgamzation. There are a great many different
kinds of virus, because they can be isolated and shown fo
produce clinical conditions, each of which has its own signs
and symptoms, cach of which cun be transferred and repro-
duced from person to person, and agawust each of which
specific jmmunity can be developed. Viruses have heen, and
o some extent, still are, responsible for some of the most
important infectious diseases, such as influenza, sma”po.h,
infaniile paralysis, which from tine to time have occurred it
great epidemics.
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Rickellsiae is a generic term for a group of organisms larger
than viruses, for they can be recognized as such, and smaller
than bacteria. They enler and live within the cells of the
body. They stain poorly with the ordinary dyes. They com-
prise the typhus fever group, spotted fever and Q fever.

Bacteria are somewhat higher on the scale. They are organ-
ized into shapes which can be recognized under the micro-
scope, take stains, and are somelimes seen to multiply by
means of “spores,” still smaller, organized bedies which form
inside them. Large numbers of organisms are known, but only

Fowd T F ey
07 e
» . ';‘S" 2
L - T

M- f}o. & s

.
| IO

18,—Gram stamn of staphylococcus (Courtesy of Dr. Gregory
Sh\vartzman New York City; Medichrome, Clay-Adams Co., Inc.)

a limited number are pathogenic; that is, known to cause
disease. They are classified according to their shape, their
staining qualities, and the manner in which they grow, includ-
ing the media which favor their growth. It is possible to make
them grow on broth, blood, or other specally prepared sub-
stances called media. Some will grow with access to air;
others grow only in the absence of air, deep in the medium.
Only a few typical ones will be mentioned here.

The staphylococei grow in small clusters. There are two
forms, Staphylococcus aureus, which grows in yellow colonies,
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2. Methods were devised to help the body build up its own
slural defenses against infection: to develop immunity,

3. A search began for drugs or substances which would pre-
:at the growth of microorganisms in the body without harm-
g the patient.

The scourge of infectious diseases is not yet abolished, but
e fight has been eminently successful. In the moder
vilized community, public heallh measures protect the wndi-
dual citizens against exposure to diseases, such as plague,
wolera, and smallpox, which formerly interfered greatly with
:alth and life. Immunization can be rendered praciically cer-
in against such diseascs as smallpox, diphtheria, or typhoid
~ver, and in recent years drugs have been discovered which
ill prevent the growih of many organisms inside the human
»dy; thus the threat of pneumonia, syplilis, and many olher
fections has been modified for the better.

Nevertheless, infectious discases are still with us, and it is
seessary for those who work with sick people to know some-
ing about infections. N

The Microorgani —The organi: which cause infectious
seases are many and varied. They constitute many degrees
" differentiation from viruses through bacteria and mycoses
protozoa

Viruses are the most primitive; in fact, their true nature i
»t known, for they are so small that they pass through the fine
ters used in bacteriological work. They ave, however, living
ings, for they can multiply themselves and they possess
stivities beyond that of mere chemical action. Some believe
at they constitute a very primitive form of life without
orphological orgamization  There are a great many differeal
mnds of virus, because they can be isolated and shown lo
coduce clinical conditions, each of which has its own signs
Wl symptoms, each of which can be fransferred and repro-
tced from person to person, and agamst each of which
secific rmmunity can be developed. Viruses have been, and
, some extent, still are, respousible for some of the most
aportant infectrous diseases, a.ucl\ as influenza, smallpo_-\‘.
\fantile paralysis, which from time to time have oceurred in

real epidemics.
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Diplococei grow in pairs and in the body are surrounded by
a well-defined capsule. There are threc important kinds. The
pueumococei (Diplococcus p iae} are responsible for
lobar pneumenia. They stain with Gram’s stain and are there-
fore called Gram positive. About seventy different types of
pieumococci are known. Other diplococei fail to stain with
Gram’s stain. They are said to be Gram negative. Two
species of these are the meuningococci, which cause epidemic
spinal itis, and the i, which cause gonorrhea.

Bacilli are rod shaped; the rods may be club shaped, curved,
or simple and straight. They have many different staining
and morphological quahties Somec stain with acid and are
called acid-fast; the tubercle bhacillus falls in this class. Others
cause diphtheria, typhoid fever, and cholera Some bacilli
furm spores. The spores of Bacillus anthracis is especially
well demonstrated.

A gradual transition from simple bacilli to organisms which
grow in branching filaments has been noted. These are ealled
mycoses and are considered morphologically of somewhat
higher standing than the bacilli. Actinomycosis is caused by
such an organism. During recent years several other mycoses
have been found to be pathogenic  Several attack the lungs
where they form lesions which are extremely resistant to treat-
ment,

Spirocheles are another group of rather highly organized
bacteria. They are spiral shaped. Some of them survive with
difficulty outside the human body and are extremely difficult
lo grow. Conversely they have heen very difficult to eradicate
once they became well established 1n the human body. Some
of the best known are Treponema pallidum, which causes
syphilis, and the spirochete which causes Vincent's angina.

Moving further up the scale, the profozoa are definifely rec-
ognized as belonging to the animal kingdom though they are
shll unicellular They do, however, pass through several gen-
erations and some undergo sexual differentiation Malaria is
the most important disease caused by protozoan infection. The
Dbrotozoa which cause 1t are called plasmodia Plasmodium
malurice causes quartan malaria, Plasmodium vtvar, tertian
malaria, and Plasmodium falciparum, the estivo-autumnal
type of malaria
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and Staphylococcus albus, which grows in white colonies
Staphylococcus autreus is the more virulent. This form is
found on the skin and is responsible for skin infections. Occa-
sionally the infection becomes generalized and the germs enler
the circulation (bacteremia), and secondary abscesses may
form in various parts of the body (bones, kidney). In these
cases they cause severe constitutional changes with high fever.
Staphylococei are pyogenic; that is, they tend to form pus
where they grow.

Fig 19 —Gram stain of streptococcus. {(Courtesy of Dr. Gregord
Shwartzman, New York City; Medichrome, Clay-Adams Co, Inc)

Streptococei grow in curved chains They constitute a large
and miscellancous group and are probably responsible for
more infections than any other group of organisms

A group of streptococci are hemolytic. This group ncludes
many of the most important pathogenic germs. It has heen
subdivided into a number of subgroups (A, B, C, D, E, F, G, H,
K, L, M, N); cach of these is in turn subdivided mto types
Thus, there are twenty-seven types of hemolytic streptococcus
A; anong these are the ones which cause scarlet fever, ery-
sipelas, puerperal scpsis, and other infections.

Another group is typificd by Sitreptococcus viridans. It is
1he most cominon cause of subacute bacterial endocarditis
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Some organisms are rather delicate and survive poorly
outside the human body. They spread mostly through intimate
contact such as kissing or seaual intercourse. The so-called
venereal discases are classed together becausc they are dis-
seminaled in this manner. Otherwise they vary greatly, and
they are caused by greatly different organisms.

Muny infections are spread by “vectors,” mosily insects
which carry the organisms and transmit them through their
Dbites or excreta. Mosquitoes carry malaria and yellow fever,
ticks carry spotted fever, and lice fransmit relapsing fever.
Rickettsial diseases are spread by rubbing or scratching the
skin covered with the excreta of the insects which spread
them.

Some infections are spread through biles of animals the
saliva of which is infected. Hydrophobia is the ouistanding
example of this mode of spread

Finally, there remains a number of infectious diseases in
which the manner of spread is still unknown. Some of these,
such as poliomyelitis and some forms of encephalitis, occur in
large epidemics. Having entered the body, the infecting organ-
1sm may behave in many different ways They may remain
near the port of entry, causing a localized lesion, such as a
boil or an abscess, or they may secrete substances harmful to
the hody; these are called toxins and may enter the circula-
tion and thus attack certain organs for which they have
affinity This is the manner of diphtheria; the bacilli will
remain in the throat, but the toxins will attach themselves to
nerves or myocardium and there cause important changes.

Infections which enter the body usually enter the lym-
phatics or the blood stream and thus become generalized.
Others, such as tetanus or hydrophobia, will travel along the
nerves, these infections, as a rule, confine themselves to the
nervous system. Generalized infections may remain such (sep-
ticemia), or the mnfection may have affinity for certain organs,
or organs may individually be below par and thus create a
place of minor resistance. Examples of organisms which pre-
fer certain organs are pneumococei, which most often affect
the lungs, and meningococci, which show preference for the
membranes of the ceniral nervous system. Streptococci and
staphylococci will affect any part of the body which happens
to show lowered resistance. Streplococcus viridans holds a
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‘These plasmodia appear in two forms: a simple asexual
form, which is called sporozoite, and the gamete, which is
sexual, more highly developed; and ameboid. The sporozoites
are found in the salivary glands of masquitoes which transniit
the diseasc when they bite a buman being. The sporozoites
then attach themselves to red cells which they invade and
destroy, muliplying in the process. Eventually during the
infection the gametes appear. This is 2 much more compli-
cated eondition than a simple bacterial infection,

Other prot i are bic dysentery and trypan-
osomiasis. The amebace of dysentery are simply Iransmitted
with infected food and drinking water. Trypanosomissis
causes twe important diseases: An African form causes sleep-
ing sickness and Is trausmitted by the tsetse fly and the South
American form causes Chagas® disease. It is transmitted by
the “kissing bug,” a large ugly 2 em. long insect which fives
in poorly kept houses.

These are ut examples of a host of pathogenic organisms,
hut they illustrate the great variety of micrabes, each of which
nright desiroy the human race if it meels with no resistance.

Modes of Invasion.—ft has already been indicated that
pathogenic organisms enfer the luunan body in many different
ways.

The simplest manner is fo enter with contamunated food
or drinking water. Cholera, typhoid, and dysentery spread in
this fashion. Having entcred the gastrontestnal fract, the
organisms may remain there and form thewr lesions in ifs
wall, such as typhoid or dysenteric ulcers, or they may pene-
trate the intestinal wall apd invade the body proper, circulate
in the blood streats (hadteremna), and lacally altack organs
or structures for winch they have a special aflinity.

The respiratory tract is another avenue of infection: germs
may be carried on droplets of saliva spread by coughing
(prenmococei or lubercle bacill}, or they may be coutained
in dust (anthrax). Dust-spread organisms ave geperally hardy
and able to survive well under adierse civcwmstances outstde
the buman body.

Relatively few infections enfer through lhe‘ skin, and llm.se
mostly through skis liroken by pressous injury {alaremia,

1uberculosis).
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Immunity may be active or passive. Active immunity is
developed by the body or is originally possessed by it; passive
immunity is conveyed to the bedy with serum from anether
person or animal which is actively immunc. Immunity may
be congenital or acquired, Congenital immunity often, but not
always, lasts through life and it, or the lack of it, may be an
idividual, racial, or “species” characteristic—for instance,
one member only in a family may develop an infection to
which the whole family has been exposed; the Negro race is
especially susceptible to tuberculosis; and foot and mouth
disease affects commonly cattle and rarely man Acquired
immunity is generally of limited duration, though in some
cases it may be permanent. Immunity to common colds may
be very brief, to pnenmonia it may be longer, and few persons
derelop smallpox more than onee,

Notwithstanding what has already been said, the resistance
in a given person vaties from tume to time Certain infections
are likely to develop during childhood (children’s discases),
during certain seasons (colds during winter time), or when
the general resistance has been worn down by stress and strain
(the inmates of concentration camps or prisoner of war camps
showed poor resistance to infections) Sometimes an infection
will change its clinical aspects through centuries; this, in part,
may he hecause the community where it is found changes its
immunological reaction to it It may, however, also be be-
cause the virulence of the infecting organisms changes Thus
tuberculosis does not now appear to be nearly as virulent as it
Was fifty years ago; in the sixteenth century, syphilis assumed
the aspects of a deadly pandemic, as did influenza about 1918
. The mechanism of immunity is not entirely understood It
is only one part of the defenses of the body against the infec-
fl(m: fever, leukocytosis, and the general inclination of the
infected person to rest are other defenses, and the general
piruitary-cortical defense reaction against stress also comes
mnto play There 15 some cvidence that the development of
Immunity is a feature of it

For the understanding of the principles of immunity the
following theoretical concepts are useful To some extent they
are more factual than theoretical

It is generally assumed that pathogenic microorganisms
Preduce and secrete some substances called toxins They are
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somewhat intermediat ition; 3t will especially atack the
heart valves if these have been previously damaged by con-
genifal or rheumatic defects.

The manner in which infecting organisms invade various
fissues or organs of the hody also varies greatly with the
characteristics of the organism and the resist shown hy
{he tissues. In some cases germs will be stopped before they
are able to multiply. They are killed and carried away, or they
may become inactivated and remain dormant for au indefinite
period. This js especially the case with such chronic infections
as tuberculosis or syphilis which may remain asymptomatic
for many years and then eventually manifest themselves in
some organ far from the original port of entry, such as the
ceniral nervous system or some joint. In other cases the in-
vader will sel np a Yimited struggle but iy eventually overcome,
though not without some damage to the tissue where the infec-
tion has oceurred, Fibrous tissue and searring develops, and
the patient will be left with a permanent scar. In the case of
pyogenic organisms, this stage has been accompanied by the
formation of pusy which has then been either absorbed or
drained. As long as pus is present in the body, it is a drain on
its defenses and may be a source of general ill health. It is
also a potential source of “metastatic abscesses”: Some germs
muy be carried to other parts of the body and there set up new
foci of nfection, perhaps with abscess formation.

Other infections are more generalized, The organisms multi-
ply in the blood stream and soon swarm over the entire hody,
causing a state of general septicemia as is seen in the richett-
sial diseases aud in malaria. The outcome of such gencralized
infections depends upon the develoy t of the body’s general
defensive forces which are called immunity.

Immunity.—-lmmunity i a speafic quality which enables
the body to overcome specific infections or even types of in-
fections. This explains why some patients who have just
recovered and presumably acquired immunity aganst pred-
monin again fali vietim to it, They have become infected with
another type. It is also specific in the sense that it is in no
relation (o the other body defenses, Persons of strong physique
may prove susceptible to certain infections to which weaklings

are resistant,
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infection lasts for a few days or weeks at the most; 1l is
generally violent and so are the resp toit. P is
an acute infection, A chronic infection extends over months or
vears; often the manifestations are mild but lasting, There
may be periods of more acute activity. It is largely a matter of
the hody defenses being strong but still not adequate to over-
come the infection. If periods of quicscence allernate with
periods of activity, the infection is considered “intermittent.”
“Subacute” is used to designate an infection of virulence be-
tween acute and chronic.
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the ones which create the harm which is done to the patient's
body. They also possess the guality of evoking a defense
mechanism in the body, that of developing immunity against
the discase. Inununity is supposed to he embodied in certain

bst called antibodies, These, however, are known
through their action only and through the fact that the reticu-
loendothelium, certain globulins, and the lenkocyles are
concerned with their production.

According to their action, antibodies arc classified as anti-
toxins, agglutinins, immune hodies, and opsonins.

Anfitoxins arc antibodies produced by the body tissucs in
response to bacterial toxins which they neutralize. They are
found in the serum which thus has the qualily of overcoming
infection even when injected into another person, who thus
acguires passive immunmty.

Agglulinins are antibodies which cause bacteria to gather
into clumps; this process is called ayghitination. The part
which agglutination plays i the development of fmmunity is
not known, but this property is of value in diagnosis. If a
persan has an infection of undetermined nature, a small
amount of this serum may be added to suspensions of various
bacteria which are suspected of causing the infection. If the
right one is included, it will agglutinate and thus establish the
diagnesis This test is, however, subject 1o cerfain quabfica-
tions which are discussed 1 bacteriological texts.

Immune bodies require a third element to become active
against infection This element is called a complement. Thus
they form a Jink between the toxin and the complement: they
are, therefore, called amboceptors (that is, those which take
hoth). The complement is unstable and is not present in some
commercial antibacterial sera. When these are given, it i

ry to add compl (for example, in fresh blood as
transfusion).

Opsonins are antibodies which enable leukocytes and ke
reticuloendothelial cells to destroy invading organisms. This
is an important step in overcoming infection, Opsonins are
specific; they will enable the leukocytes to “phagocytize” only
one kind of organism. Phagocylosis means absorption and
destruchion of the invading orgamsm by cells.

According to the manner in which microbes alt_ack patients,
infections are called acute, subacute, and chronic. An acute
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phile cells are of special imporiance to the present subject.
Lymphocytes serve an important function in the body defenses
against infections and other harmful agents. While the details
are not known, reticuloendothelium has to do with the forma-
tion of gamma globulin which is a protein and which was

ioned in the preceding section. Gamma globulin is an
important constituent of plasma. It is increased in certain
diseases.

The Mesenchymatous Tissues.—The mesenchyme has been
further differentiated into a number of tissues with fixed cells.
It is the source of the so-called fibroblasts, which form col-
lagen. This is the basic structure of connective tissue; further,
the mesenchyme 1s the source of myoblasts, which form
muscle cells; chondroblasts, which form hyalin, the basic sub-
stance of cartilage; and of ostecblasts, which form houne.

All of these mesenchymatous tissues are in some way in-
volved when the body is invaded by some substances which,
somewhat vaguely, have been called antigens. Antigens in-
clude a great variety of substances They may be metallic,
such as gold or arsenic, or compound chenneals, such as sulfa
drugs or proteins. More specifically, they may be derived from
bacteria. Some of them are known only by their effects. The
exact mode of action of the antigens is not known, but the body
develops against them substances which are called antibodies.
In Chapter 6 the antibodies which are developed specifically
against bacterial toains were discussed somewhat in detail.
Here the term is used in a broader sense to mean any agent
which will neutralize the action of antigens. It was stated that
the chemicul structure of bacterial antigens was unknown. The
same statement applies to all the other antigens

When antigens invade mesenchymatous tissue, two things
happen: the hasic substance degenerates nto fibrous tissue,
and it becomes more permeable to tissue fluids. Exudation
takes place and here accumulate various kinds of cells of
nmesenchymal origin 1nto groups or “bodies.” Sometimes these
cells are lymphocytes, sometimes eosinophiles, and sometimes
other kinds of mesenchymatous cells Depending upon
whether fibrosis or exudation prevails and upon the kind of
cglls which congregate, there will result different pathological
Pictures and different clinical syndromes which are known
under various technical names



CHAPTER 7
DISEASES OF THE MESENCHYME

Introduction.—Scattered through medicad teats ave found
descriptions of diseases of which the cause was net understoad
and they were, therefore, classified according to thefr princi-
pal manifestations, Many of ther scenied to follow recognized
infections or {o have other qualities which resembled those of
infectious diseases, and it was thought that they were infee-
tions of which the causative organism had not yet been found
In the course of time 1t was learned that theose diseases to
which reference bere is made had is common invohesent of
the mesenchyme. Hecenly an atfempl has, therefore, been
made to group them together as “diseases of the mesenchyme.”
This classificaiion has asssmed great practical nuportance be-
cause if appears that thas group is especially amenable o
treatment with cortisone and ACTRH

The mesenchyme is a primutive supporlive substanece in the
embryo. As the embryo develops, the mesenchyme differce-
tintes into various stvuctures, each of which is charactertzed In
the kind of cells which it contains, AH of these structurces re-
tain o prinutive function of reacting o certamn stimuli in u
manner which is thought to be essentially defensive  However
under certain canditions these responses become maodified i
such a manrer that they interfere with the normal funclions
of the tissues Tlhe result {s certain syndromes or “discases”
which have been classed together as the “mesenchymatous
diseases™ or, less accurately, the “collagen diseases™

The reticnloendothelium is one of the most important of the
nmesenchymatous tissues. It forms a substantizl part of the
stipportive tissucs of the blood-formmmg organs, the hone mar-
row, and the lymphstic organs  From ft are formed the
Jymphaocytes and also the gra;sulucyles, of which the cosine-




Iiseases of Mesenchyme 39

phile cells are of special importance to the present subject
Lymphocytes serve an important function in the body defenses
against infections and other harmiful agents. While the details
are not known, reticuloendothelium has to do with the forma-
tion of gamma globulin which is a protein and which was
mentioned in the preceding section. Gamma globulin is an
important constituent of plasma. It is increased in certain
diseases,

The Mesenchymatous Tissues.—The mesenchyme has been
further differentiated into a number of tissues with fixed cells.
It is the source of the so-called fibroblasts, which form col-
lagen, This is the basic structure of connective tissue; further,
the mesenchyme is the source of myoblasts, which form
muscle cells; chondroblasts, which form hyalin, the basic sub-
stance of cartilage; and of osteoblasts, which form bone.

All of these mesenchymatous tissues arve 1 some way in-
volved when the body is invaded by some substances which,
somewhat vaguely, have been called antigens. Antigens in-
clude a great variety of substances. They may be metallic,
such as gold or arsenie, or compound chemicals, such as sulfa
drugs or proteins. More specifically, they may be derived from
bacteria. Some of them are known only by their effects. The
exact mode of action of the antigens is not known, but the body
develops against them substances which are called antibodies.
In Chapter 6 the antibodies which are developed specifically
against bacterial toxins were discussed somewhat in detail.
Here the term 1s used in a broader sense to mean any agent
which will neutralize the action of antigens. It was stated that
the chemical structure of bacterial antigens was unknown. The
same statement applies to all the other antigens.

When antigens invade mesenchymatous tissue, two things
happen: the basic substance degencrates into fibrous tissue,
and it hecomes more permeable to tissue fluids Exudation
takes place and here accumulate various kinds of cells of
mesenchymal origin into groups or “hodies.” Sometimes these
cells are lymphocytes, sometimes cosinophiles, and th
other kinds of mesenchymatous cells Depending upon
whether fibrosis or exudation prevails and upon the kind of
cells which congregate, there will result different pathological
Pictures and different clinical syndromes which are known
under various technical names
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Among the siructures of the body, serous membranes,
muscle tissue, the tissues supporting blood vessels, the strue-
tures surrounding the joints, and the skin are peculiarly
suseeplible to these changes. If these tissues have once been
exposed 1o an anligen and have recovered, they may be left
hypersensitive, and if they subsequently are re-exposed, they
may respond in a manner altogether excessive. It is thought
that many “discases” of the mesenchymatous tissues represent
such excessive or “aliergic” responses fo antigens.

The Allergic Diseases.~The “aMergic” diseases ave char-
aclerized by acute, or even temporary, localized responses to
antigens which for this purpose are called allergens, Allergic
lesions consist largely of exudates into and from the affected
tissues with resulting swelling or “rashes” if the skin is af-
fected. Allergic reactions are further characterized by the
aceumulation of cosinophile ceils hoth locally and iu the blood
stream,

In rheumatic fever, cells accuniulate in the myocardium and
in the tssues which support the blood vessels and those which
surround the joints Rheumatoid artbritis resembles rheu-
matic fever in some respects, but the lesions are more
chronic. There are proliferative changes in the fibrous tissues,
cartilages, bones, and abouf the jomnts, but there are also
lesions — accumulations of cells — elsewhere in the body. !n
both of these rheumatic diseases the globulin is increased i
the blood In Jupus erythematosus, similar lesions may be
widespread throughout the body.

In ali of these discases the symptoms may develap followmg
the invasion mto the body of known antigens or from unknown
causes. The manner of the response depends upon the natme
and amount of the antigen, the resistance of the patient, and
the susceptibility of the individual tissues Hence, though Shc
principle may be simple enough, the clinical conditions which
yesulf may vavy geeatly.

One other factor influcnees the mesenchymatous response
greatly, The glucocorticosterones have an important effect
upon these processes They counteract the fibrotic response
and cause the tissues to Iose their excessive permeability, 50
that swelling and deformity return to normal. fu recent years
it has been possible to administer cotticoids and thus modify
ihe course of the diseases. The paticnts experience a feeling
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of well-being, the local lesions improve, and the cosinophilia
and hyperglobinemia disappear. It is the response of the tis-
sues which is modified, but only so long as the corticoids are
active. When they are no longer effective, the original discase
again manifests itself and the symptoms return. For the cure
of these discases it is necessary, as in the case of infections,
ather to cnable the body to produce antihodies against them
or to learn how the antigens can be destroyed before they
affeet the tissues.



CHAPTER 8

DISEASES OF THE VASCULAR SYSTEM

Atherasclerosis and Arteriosclerosis.—The arterial wall s
susceptible fo some changes which are known as afhero-
sclerosis and arterioscleresis, In atherosclerosis the intima of
the biood vessel undergoes fatty degeneration: Lipoids {that
is, tatlike substances) are deposited in the cells, and they lose
their smooth shiny surface. This is gencrally the carlier
lesion Later the media also becomes involved, fibrous tissue
inerenses, and calefum salts are deposited. The wall loses its
regular onffine and becomes hard and irregular, and, as the
condition advances, the blood vessed becomes tortuous mstead
of straight. Altogether the vessels hecome less efficient, and
the changes of the surface of the intinia favor thrombosis (that
is, clotting of the blood. with the clots becoming attached io
the vaseular walf) in the diseased vessels Dependigg upon
the degree of thrombosis and consequent restriction of the
fumen, the carrying power of the vessel is imspaired; it may be
blocked nifogether Such inferference with ihe blood supply
will, of course, have an important effect upon the fissues amd
organs which these blood vessels supply.

The causes of these thanges are not yet understood, but
“stress,” he it emotional, physical, or metabolie, is thought tu
play an imporfant part in its development Clinjcally, they
secmn to oceur more freguently in persons who Iive undet great
pressure, have high bleod pressure, ar have certain raetabolic
disturbances.  Hypertension is closely linked with arterio-
sclerosis, and “siress” plays an important part alo in its
development. Cholesterol is deposited o excess in arterio-
sclerotic vessels where it acts as an irritant and may be the
directly exciting cause of the other changes. Age is also im-
portant. Generally, artcrioselerosis advances with age, though
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there are many exceptions to this rule: Early atherosclerotic
chunges may occur in early life and sometimes arterial disease
advances rapidly in early middle life. It is also possible to find
older persens with remarkably “youthful” arteries. Selye has
suggested that there is a strong relationship between these
changes and those just described. In fact, he believes that they
are all due to the same fundamental process of “stress” but
that arteriosclerosis represents a more advanced stage, passing
toward the “stage of exhaustion,” which is finally reached
when the circulation breaks down compleiely fo a cerfain
area, stuch as the brain or the kidney. These views require
confirmation, but the fact remains that arterial disease is fun-
damentally a “mesenchymal” discase; only secondarily are we
fiealing with diseases of the organs whose blood supply is
impaired.

As the population of this country ages, this group of diseases
increases in importance; 1t constitutes the most important
chapter of gerontology. Arteriosclerotic changes are pe-
cularly selective. They may affect the vascular system
generally but more commonly is one or two vascular areas
affected out of proportion to the rest. Arteriosclerosis is known
mostly through its effects upon the function of essential organs.

When arteriosclerosis hecomes marked in a large area of
small-sized arteries or of the arteries to some vital organ, the
blood pressure will increase in an attempt to maintain the cir-
culation, but this establishes a vicious circle, for, as has been
stated, the higher pressure accentuates the vascular changes.

Arteriosclerotic Changes in the Brain.—These generally de-
\:EIOp in an insidious manner. They may interfere with intel-
ligence, memory, and emotions. The so-called senile mental
fondilions are caused by such changes. Sometimes, especially
in the presence of hypertension, serious accidents may occur,
either thrombosis or extravasation of blood into the brain sub-
stance. Clinically these are known as “cerebral accidents”.
Various parts of the brain may beconie entirely inactivated.
Frequemly such accidents occur in the internal capsule with
Daralysis of the motor nerves which pass through. Paralysis
of one side of the body is hemiplegia It is often fatal
3 The Coronary Arteries.—Arteriosclerosis is also common
in the coronary arteries. If the process develops slowly, col-
lateral circulation may develop, and somelimes coronary dis-
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ease may become quite advinced without causing symptoms.
However, in most cases the coronary circulation fails sooner or
later. Whenever the arferics of the heart are calfed upon to
carry more blood (for example, on cffort, during excitement,
ete.), they fuil to do so. Inadequate blood supply to the heart
results in pain which is generally felt in the chest but which
may radiate to ofher parts of the body. The diseased
coronaries are also susceptible to more or less sudden deyvelop-
ments of thrombosis which may block off the cireulution to
larger or smaller areas of heart muscle (myocardial infare-
tion). This condition is generally very painful and always
very scrious; in many cases it causes rapid or sudden death.

Vascular Disease of the Kidneys.—This generally 1esults in
progressive impairment of their function; this conditon is
called chrouic nephritis, It may remain latent for many years
but will eventually result in uremia, which is kidney failure.
This may be chronic and go on for years, for patients can
adjust themselses to live with impaired kidney function.
Vascular disease of the kiduey is generally associated with
hypertension. As n matter of fact, renal ischemia results in
the secretion of a substance (renin) which will aclivate 2
globulin (hyperiensi ) produced by the liver into “hyper-
tensin™ which will cause hypertension.

Other Arteriosclerotic Conditions.—Arteriosclerosts will also
impair the circulation to the legs, so that the leg muscles will
fail on prolonged walking; pamn forces the patient to stop
(intermultent claudication), Advanced arterioscleresis may
also cause profound insufficiency of the circulation, with death
(gangrenc) of the extremity. This is the arteriosclerotic gan-
grenc seen in elderly persons.

Arterjosclerosis of the mesenferic arteries may cause &
rapidly developing and extensive thrombosis which will cause
extensive infarction of the intenstme. Clinically there results
an acute abdominal condition which carries a hugh mortality

These are examples of the more important vascular diseases.
Until guife 1ecent times their pathogenesis has remaied ob-
seure, However, recently so much effort has been concentrated
upon their study that it now scems probable that a hetter
inderstanding will scon develop which will hoid the key to
their cure and prevention.




CHAPTER 9

DISTURBANCES OF INTERNAL SECRETION

Introduction.—It was previously (p. 42) noted that the fam-
ous French physiologist, Claude Bernard, about 100 years ago
showed how the body maintamed a “milieu intérieur” with
checks and balances, resistant to all changes. He could not
know to what extent it would be shown that this principle
governs the human body, but since his fime it has been dis-
covered that the whole system of endocrines maintains this
function, This is partly done through secretions which directly
affect organs (the antidiuretic hormone from the posterior
pituitary) or functions (insulin affecting blood sugar) and
partly through secretions affecting other endocrines (pituitary
conirolling the thyroid), thereby balancing the effects of the
‘arious hormones. Many of them are antagenisiic to each
other, as in the case of adrenalin and insuln. Adrenalin will
increase the blood sugar and insulin will depress it The two
groups of hormones from the suprarenal cortex, the min-
eralocorticoids and the glucocorhicoids, are in many respects
antagonistic

A short review of the physiology of the endocrines would
facilitate the understanding of the disease of this system. In
general, tumors may develop and result in excessive function
of the organ, there may be overfunction without tumor forma-
tion, and there may be less than normal function, sometimes
associated with degenerative changes in the glands. Some
disturbances of the endocrines are very common, for in-
stance, hyperthyroidism, while others are rare, but in view
of our growing knowledge of these glands even the rare con-
ditions assume importance.

The Pituitary Gland.—The pituitary gland has a key position
m the endocrine system. Its relation to the suprarenal cortex
in ll}e defense system of the body has been discussed.

Discases may affect separately the posterior and the an-
terior lobes Involvement of the posterior pituitary or hy-
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pothalamic centers which control it may result in disturbances
of secretion of antidjuretic hormane, The result js that the
patient secrefes an excessive amount of urine, and o com-
pensate for this he will drink a corresponding amount of
fuid. The disease develops gradually in young persons, mostly
in males, and the water intake and output may reach 10 to
12 lifers per day. Often no pathologicul lesion is demonstrable.
More diseases of the pituitary gland affect the anterior lobe.
Among its many tunctions, the pituitary gland is responsible
for growth, and underfunction may result in dwarfism. Sm-
mond’s disease is also the result of decrcased hypophyseal
activity. It attacks mostly women in middle life. They underge
progressive emaciation with loss of seaual function and mil-
lary and pubic hair and atrophy of the breasts. There is an
associated dysfunction of the other cndocrines,

The corresponding overfunction of the pituifary results in
gigantisin in youth and acromegaly in later life. Acromegaly
results in overgrowth of the jaws and peripheral etremitios.

Frohlich's syndrome (adiposogenital dystrophy) is seen.
mostly m youth, Boys develop a feminine hody type, adiposity
lurgely about the hips and lower part of the trunk, and genital
underdevelopment.

Cushing's disease affects jointly the anterior pituitary and
the suprarenal cortes. It is a disease of middic life, and most
cases occur in women who develop obesity, especiatly aboul
the trunk, hyper harsutism, ¢ rheys, and a tend-
ency 1o glycosuria—all of these are functions of the supra-
renal cortex but under the control of the anterior pituitary.
Some patients have tumors of the pituitary, and others have
avergrowth of the cortex. The exact mechanism of these cot-
ditions is quite complicated.

The Thyroid Gland.—The diseasces of the thyroid gland were
some of the endocrine disorders which were first discovered
and of which the clinical pictures stand out most clearly

The thyroid gland may suffer acute jnflammation: It be-
comes red and swollen, and the patient develops signs of
hypcrthymidim\ and alse general evidence of infection

1n a more chronie way, hyperthyroidism wiay result from
the formation of benign localized fumors or adenomas Many
of these, however, are not assoctafed with thyrowd overae-
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tivity. The typical Graves' disease is most generally caused by
diffuse hyperplasia of the gland. Most of these patients are
young adults, more conumonly women, They become nervous,
“Jittery,” and develop a fine tretior of the fingers and a flush
of the skin. They also lose weight in spite of u belfer than
normal appetite. The cardiovaseular system is profoundly
affected, In fact, originally hyperihyroudism was thought to
be a disease of the heart, The heart rate increases, typically to
about 120 (tachycardia). The paticnt feels palpitafion, with
{he peripheral vasodilation. The difference between the systol
ic and diastolic blood pressures increases, amd the speed
at which the bload circulates increases also (the circulation
time is shortened). The heart action may become irregular,
auricular fibrillation, and older persons with {ong-lasting hy-
perthyroidism may develop heart failure. The sugar metaho-
lism may also suffer and the patient develop glycosuria which
Iesembles diabetes. There 1y also prominence of the eyes
(exophthalmos).

Malignant neoplasms of the thyroid may start as such or
adenomas may become malignant This form of cancer is
peculiar by the fuct that not only do its cells, but also those of
its metastases, retain the function of the original glatd.
Therefore, cancer of the thyroid gland may show evidence of
hyperthyroidism.

Failure of thyroid funchion may assume various clinical
aspeets  Children may be horn with thyroid deficiency, espe-
cially in certain regions where the soil and drinking water are
low 1n ijodme. These paticnts are poorly developed, have
coarse features and hair, and have low intelligence They are
called cretins About the time of the menopause, when other
involutions occur, some persons develop myxedema; that is,
underfunchion of the thyroid gland. They lose their cnergy,
their features coarsen, and they develop nenpitting swelling
of the subcutancous tissues. The same picture develops if the
thyraid gland 1s removed surgically. All of these conditions
can be relieved by taking eatract of thyroid gland by mouth

The Parathyroid Glands.—Behind the lateral lobes of the
thyroid gland are the parathyroid glands They may be re-
sponsible {or two conditions, Tamors of the parathyroid glands
may result in increased activity. Inasmuch as they regulate
calelum metabolism, overfunction resulls in excessive mobili-



96 Cause of Discase

pothalumic centers which control it may result in disturbances
af secrelion of antidiuretic hormone, The result iy that the
patient seeretes an excessive amount of urine, and o cotu-
pensate for this hie will drink a corresponding amount of
Nuid, The disense develops geadually in young persons, mostly
i males, and the water intake and oulput may reach 19 lo
12 liters per day. Often no hological lesion is demonstrable,
More diseases of the pituitary gland affect the anterior lobe.
Amony its many funclions, the pitnitary gland is responsible
for growth, and underfunction may vesult in dwacisar, Sai-
mond’s divense is also the result of decreased hypophyseal
activity, 11 attacks mostly women in widdle dife. They undergo
progressive emacintion with loss of seaual function and axil-
fary and pubic bair aud atrophy of the breasts, There s an
associated dysfunction of the other endocrines,

The cortesponding overfunction of the pituitary results in
gigantism in youth and acromegaly in lfater life. Acromegaly
resulls in overgrowth of the jasws und peripheral entremities.

Frohlich’s syndrome (adiposogenital dystroply) is seei
mostly in youth. Boys develop o feminine hody type, adiposity
targely about the hips aud lower purt of the teunk, aud genifal
undetdesclopment.

Cushing’s diseuse affects jointly the anterior partary and
the suprarenal corte. It is a discase of middle life, and most
cases occwt in women who develop obesity, especially about
the trunk, hypertension, hivsutism, antenorrhea, and a tend-
eney to glycosuria  all of these are funchions of the supra-
renal cortex bui under the control of the anterior prtuitary.
Some patients have tumors of the pituitary, and others have
overgrowth of the cartex The exaet mechanism of these con-
ditions is quite comphicated,

The Thyroid Gland. -The discases of the ivraid gland were
some of the endoerme disorders which were first discovered
and of which the clinfeal pictures stand out most clearly

The thyrod gland may suffer acute mflanumation: 1t be-
comes red and swollen, aud the patient develops signs of
hypcrlhyroulism and also general cvidence of infection.

In a more chioiie way, hiyperthyrowdism may 1esalt from
the formation of benign lacalized twmors or :ulenox_uas. Many
of these, howeser, are not associated with thyroid overac-
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The Suprarenal Gland.—The suprarenal gland is coniposed
of two entirely different parts wiinch also embryologically arc
of different origin,

The function of the medulla was first understood, and its
secretion, “adrenalin,” was onc of the first hormones to be
isolated. Tumors of the medulla (pheochromocytoma) may
secrete adrenal or adrenalin-like substances which cause
marked increases in the blood pressure. This hypertension is
paroxysmal and associated with giddiness, weakness, head-
ache, and vomiting.

The medulla and its discases have aroused great inferest in
recent years. Alinost a hundred years age Addison described
the condition in which progressive wcakness, asthenia, and
pigmentation were associated with degenerative changes of
the adrenal gland, but the detailed relationships of these fac-
fors were not known until quite recent years. It was then
discovered that the cortex of the adrenals secretes a large
number of closely related substances, called steroids, and
that these steroids regulate a great many functions in the body
and are part of the defense mechanism which was described
on p. 62,

If Selye is correct, distuibances of cortical function form a
part of almost all discases There remain a few disturbances
which are caused directly hy tumors or destruction of the
suprarenal cortex. Reference was made above to Addison’
disease: Tumors or tuberculosis may destroy the gland or, in
some cases, simple atrophy may occur The condition is most
common in young adults, who gradually develop lassitude and
weakness which become increasingly severe. Gastrointestinal
disturbances (anorexia, nausea, vomiting, and diarrhea) de-
velop, and the blood pressure falls; low blood pressure is typi-
cal of the condition. Pigmentation devclops, especially of those
Parts which are exposed to sunlight and the mucous mem-
branes, There 15 also a shift in the blood chemistry in that
sedium and chlorides fall while potassium ncreases. Formerly
the condition was inevitably fatal It is now possible to
prolong life through the administration of salt and substitution
of cortical hormones

It was also mentioned that the cortex secretes a sex hormone.
qertain tumors of the cortex are associated with oversecre-
tion of this hormone. The male characteristics predominate.
The condition js most typical in boys and girls who develop
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zation of caleinnm, The bones lose their calcium, beconte trans-
parent 1o x-rays, and become the scal of cyst fonnation {oslei-
tis fibrosa cystica). The mobilized calcium causes increase
above normal of the ealcium level in the blood stream and as
it is seereted through the Lidneys, it may there become pre-
cipitated and cause kidney stones.

The opposite condition may obtain if the parathyroid glands
have inadvertently been removed in the course of thyroidec-
tomy. It jy called tetany and is associated with an abnormally
tow level of caleium, The sume condition may result if the
dict constantly contains too little calcium, Tetany is associated
with jrritability of the museles, quite mild at first, increasing
to severe spasms in advanced cases when they may last for
hours and become very painful,

The Pancreas.—-The paticreas is a mixed gland. The larger
part of it sceretes digestive enzymes, but it also contains smail
hodies of cells with endoerine action, the istes of Langerhans.
They seerete msulin which is essential for metabolism of ght-
cose. Failure of these glands results in diabeles: The body be-
comes unable lo burn glucese; it accumulates in the biood
(byperglycemin) and is excrefed in the urine (glycosuria).
When diabetes becomes severe, there is also failure of the
melabolism of fals; falty acids accumulate in the body an}l
draw heavily upon the alkali reserves of the body, and acidosis
develops. If this is allowed to become severe, the patient may
become unconscious and sink inte diabetic coma Chronic
dinbetes, if untreated, is characterized by the cacretion of
sugar in the urie, excessive urine (polyurin), excessive thirst
(polydipsia) and hunger (polyphagia), in spite of which the
patient loses weight and strength, This picture develops most
commonly in young persons. In older people diabetes fre-
quently develops slowly and may be associated with over-
weight.

Overaction of the isles of Langerhans may result either from
a benign tumor of an island or a malignant one with metas-
tases, usuaily to the liver. Thesc patients develop hypogly-
cemia; that is, low blood sugar. Low blood sugar causes weak-
ness and sweating which is readily relieved by taking sugar
or fruit juice. If it is allowed to advance, the patient may suffer
mental abberrations when he 15 no longer responsible for

his actions.
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NEOPLASTIC DISEASES

Introduction.—One of the grealest unsolved problems in
medicine is why certain cells in the body assume independent
uncontrolled growth in a manner which eventually will kill
the host unless their growth is checked.

As other diseases have been brought under control, neo-
plastic diseases have become more important as a cause of
death, This is partly because neoplasms occur more frequently
‘in older persons and more people now live to an age when
they are likely to develop these diseases, and it is partly
because diagnosis is now more accurate and more cases of
neoplasm are counted as such in the statistics

The fight aganst neoplasms is waged upon three fronts.
Much research is being done to discover the cause of neoplastic
changes. Many valuable observations have hecen made, but
the cause remains unknown. The greatest care must be used
in applying observed facts, for naturally much work has been
done on animals, and facts observed in one species arc not
necessarily applicable to another, and the behavior of one
hind of tumor may be quite different from that of another.

The cause of most neoplastic diseases being unknown, there
is at present no way of preventing them, but because the
results of treatment rapidly deteriorate as the tumor grows,
early diagnosis 1s imperative. This requires the cooperation
of the public, and much effort is now spent to educate the laity
in the value of routine health examinations and in early
investigation of all suspicious lesions

Finally, the technique of freutment is being constantly
improved. At present it takes two lines :_radintreneof, those
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“pubertas praccox” and pseudohermapbroditism. In adults
are seen more commonly milder forms of these conditions.
Some of these tumors are matignant,

The Gonads.—There temain the gonads, which also are
subject to various disturbances, Many of these, such as
menstrual disturbances, are so mild as almost to fall within
physiological fimits, Al of the genital systems are subject
to tumor formation, but the only une which at present appears
1o be definilely associated with endocrinic dysfunction is the
hyperplasia of the prostate which vceurs in elderly men. 1t
is evident that the growth of the prastate is under the control
of the male sex hormone, and it js though! that the readjust-
ment which ocenrs about the time of the male menopause
may encourage hyperplusia of the prostate. It has heen nofed
that this discase is narkedly slowed by orchidectomy ot by
treatment wilh female sex hornones.

Distwrbanees of gonadal function proper rarcly come within
the scope of clinical medicine. The subsidence of gonadal
activity is sometimes associaled with constitutional symplons.
some of them of psychic character Thus, the menopause i
both in men and women somelimes marked by mental dis-
turbances tsuch as depression), hot flushes, palpitation, snd
other indefinite symptoms  In some cases these symplos
are improved by substitution therapy (estrogens in woment
and androgens 1w men), but the effvct is indefinite and seems
to curry a marked psyehic element,

Pregnaney is associated with a rveadjustment of endocrine
function which is entirely physiological in normal pregnancy,
but evidence 1s growing that the various disturbances classed
as toxemias of pregnancy ate essentially due fo hornional
dysfunctivn.  Progesterone or closely similar substances se-
creted by the placenta are under investigation.

Tliese are represeutative of the disorders of endocrine func-
tions which assume chnieal importance. The extracrdinary
discoveries of suprarenal cortical function have opened a new
field which has not yet been adequately explored, and ll\?re
is strong evidence that other not yet discovered endacrine
functions and disturbances thereof will prove important in
ihe futuse. Reference has been made to renin as secreted
by the kidney. The liver also has endocrine functions as yet
not fully understood.
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tisstte and catse symys 5 ) of the of sectelion
which enlers the bady; thus hyperthyroidism may be caused
by ihyroid adenoma and hypoglycemia by adenoma of the
istands of Langerhans. If unchecked, they may in their growth
insade surrounding structures and thus eause symptoms. They
may piess upon nerves, esophagus, blood vessels, ete. Because
of their encapsulation, their removal is relatively simple.
Benign tumors are generally given names after the tissues
in which they grow: osteoma from bone, myoma from muscle.

The cells of malignant tumors tend to change to become
less differentiated than their parents This condition is called
apaplasta, There are various degrees of malignancy, and
generally anaplasia becomes more marked as malignancy
increases. Malignant tumors do not remain encapsulaied but
infiltrate the tissues in which they grow and also the surround-
ing structures. Thus, it hecontes very difficult to remove them.
Sometimes benign tumors become malignant. it may then
be seen how the malignant cells break the capsule and spread
through surrounding tissues, When maliguant tumors spread
into Iymphatics and blood yessels, cells may break off from
the tumor mass and travel through these vessels to distant
parts of the body where they will start new independent
tumors. These are called metastases  While they theoretically
may occur anywhete, it is a clinical observation that certain
fumors prefercntially metastasize to certain tissues: prostate
to the bones, stomach to the Iner, teratoma o the lungs,

Malignant tumors fall into two great groups. Those origi-
ndting in epithelial and glandular tissues are called carci-
nomas, and those which originate in connective tissue are
called sarcomas. Generally speaking, carcinomas will develop
later in life than will sarcomas, but there is no cerfam distine-
tion between the two groups.

Malignant tumors grow and spread at varying rates. Some
will remain localized for years; others will spread fast A
malignant tumor generally consists of cellular elements and
suppartive fibrous tissue. In general, the more cellular tuiors
8row more rapidly, the more fibrous ones more slowly Also,
malignant tumors tend to grow more slowly and metastasize
lﬂ"tl: in older persons Most malignant are tumors which
originate in active tissues such as a lactating breast or a
pregnant uterus.
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tumots which respond to this treatment and surgical opera
tions, These methods are becoming so eflicient that muny are
now snved who formerly would have perished.

The term plastic i lesignal \! pro-
gressive, andimited new growth of cells, the primary cause
of which is unknown,

Causes.  In an attempt to clucidate the cause of seoplasins,
two kinds of canses become probibles extrinsic factors which
originate vutside the body and intrinsic ones which originate
within the body.

While many extrinsic fuctors have been suspected, very few
have heen proved ttue. It iy certuin that chronic ieritation
of certain celly may resull in neoplastic ¢hiange. The classical
extmples are the eases of cancers which deseloped in workers
in tar, i areas where tur constuntly comes in contact with
the body, cancers of the mouth and lips which developed
where there bhad bheen chronic iscitation from a pipe or #
ragged tooth; and skin cancers of the hands of persons whe
had been constuntly exposed 1o \erays. Other relationships
have been suspected hut not proved

Almost certainly an fo fuctor is tial. Just
what this is remans unknown. Al that can be said is that
certain kinds of tumors tend 1o occur in familics, though strict
heredity has not heen demenstrated, and certain ncoplu:xn‘&
especinily cancers, develop in the later age brackets. Jt B
nat known whether this is beeause the “cancer factor” or the
early stuges of cancer develop so slowly that they take many
yenrs to become manifest or beeause the aging tissues acquire
a peculiar quality which fasoers the development of canect.

Thus, the fact remams, that under certain unknown circwn-
stanees certain cells of the body begin to grow out of hounds
and after a while manifest themsclves as abhormal masscs,
called tumors or neoplasms.

Classification.— Ncoplasms fall fargely into two classes:
benign and malignaot.

Benign twmors contain cells which retain the morphologxc«:ﬂ
characieristics of those of the parent tissue; they all remain
in the place where the tumor first started and are frequently

ted from the mother tissue hy a capsule. In the easc

pRra « 3
f)'i‘lundocrines. they may also retain the function of the mather



CHAPTER 11

DISEASES DUE TO PHYSICAL AND
CHEMICAL AGENTS

PHYSICAL AGENTS

Intreduction.—The human body is able to function witlun
certain limits of temperature and barometric pressure and
to sustain a certain amount of eaternal violence However,
when those limits are exceeded, adjustments or altempts at
adjustments take place which may be considered “disease.”
Research of recent years has revealed that these changes arc
far more profound and affect the body economy much more
extensively than was hitherto suspected. As soon as the stress
from a physical agent reaches a certain intensity, the pituitary-
cortical defense mechamsm comes into play, and an excess
of corticosteroids enters the circulation n an attempt to mam-
tain normal functions It does so either until the emergency
has passed or until the body defenses®are exhausted and
collapse. This explains the clinical observation that patients
survive some stress for an indefinite period, apparently doing
well, only to succumb suddenly and unexpectedly This may
be seen, for instance, after traumatic injuries and after surgi-
cal operations.

Besides the general defense reaction, each kind of physical
agent has its own characteristics by which it is set apart from
the others

Cold—Exposure to cold may be general or localized. Gen-
eral exposure to cold results first m general excitement, after
which the eaposed person becomes sleepy, passes into coma,
and dies If he is rescued short of death, there follows a period
of lowered resistance to mfections and other stressors
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Teratomata are of particolar inlerest. These fumors arise
from the germinal cells of the ovaries or testes and possess
great powers of differentintion; in them will, therefore, be
found such structures asy hair, teeth, and glandular tissues.

As malignant timors grow they manifest themseles by
pressuce on their surroundings or by destruction of neighbor-
ing tissues. The fiest evidence may be a tumor, cither the
original growth or a metastasis, In fact, often the metaslases
are discovered before the parent fumor, At other times lh.c
first evidence is bleeding from an croded blood vessel; this
often happens in cancer of the stemach or the renal pelvis.
At other times pain results from pressure on nerves or hone,
but frequently malignant ncoplasms vemain painless uni’il
(uite late in their course. However, most of them cause pain
before they kill. In some cases localizing evidence is late,
and the patient simply loses strengih and appetite and be-
comes asientic, and a thorough search is necessary to establish
the diagnosis.
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became victims of these mutilating and often fatal diseases
because a latent period frequently will intersene before they
become manifest, and it took some years before the danger
of €xposure was mﬂllzcd-

The afomic bombd is a powerful source of ionized radiation.
“Death of some viclims was imniediate, due lo shock. Others
developed leukopenia and died of infections. Others exhibited
a tendency o hemorrhage in various organs, not so much the
result of destruction of thrombocyles but rather of an in-
creased amount of heparin in the blood (Allen and Jacobsen).
Anemia was often profound. The effects of intense radiant
energy were principally upon the hematopoietic system, the
Iymphoid apparatus, the gonads, the hair follicles, the mucosa
of intestines and the respiratory tract”” (Karsner.)

Barometric Pressure.—The human body will funclion under
a wide range of barometric pressure, cspecially if the transi-
tion is gradual. Rapid transition will cause symptoms. Two
definite conditions are known: Caisson disease and altitude
sickness.

Caisson disease. When divers who have worked in bells
under high pressure have the pressure suddenly released and
when aviators rapidly ascend to 30,000 feet or more, gases
are released from the blood so rapidly that they do not get
time to be filtered through the lungs but form bubbles in the
circalation. These bubbles may act as emboli and cut off
cireulation from various aicas. When this happens in the
spinal cord, serious paralysis may result.

When altifude is attained more gradually, as when chmbing
mountains or flying about 10,000-20,000 feet altitude, the
lowering of oxygen pressure manifests 1iself less dramatically,
bul the patient will suffer from headach vertigo, epistaxi
‘omiting, muscular weakness, and shortness of breath

Traumatie Injury.—Traumatic injury varies so greatly from
¢ase to case that generalizations are difficult. They may vary
from pinching a fingernail in a door to a fatal blow on the
head. They may be crushing, cutting, or straining, depending
upon the nature of the violence. If bones are involved, they
may be fractured, and blood vessels may rupture. Injury may
be direct or indirect: A spleen or kidney may rupture from a
Severe blow to the body, cerebral concussion or meningeal
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Lucal exposure o cold, gencrally of extremities, will result
in chilblaing in milder cases and jn frostbite if the exposure
is more severe, Severe frosthite leads to marked cireulatory
disturbances with edema and neerosis of the skin., The nerves
also may hecome destroyed, and the whole limb may be lost.

Heat.—Exposure 0 heat also may be general or localized.
Peryons working under excessive heat and perspiring grealy
suffer from the loss of salt and waler. If they gquench their
thirst by drinking water alone, the body iy gradually deprived
of suil. "This may cause cramps of the muscles of the extremi-
tes wnd of the abdominal wall,

Climatic heat, especially if it is humid, may lead (o heat
exbaustion with weakness, stupor, dizziness, suppression of
urine, and fever, Excessive heat may also lead to “heat stroke™
whicls is acute failure of the heat-regulatary mechanisar, The
palient suddenly becomes unconscions with high temperature
(for example, 100 ° F.). This condition may he rapidly fatak

Local exposure lo heat results in burns. The damage {o
the tissues varies with the intensily of the heat, from simple
reddening of the skin, as following exposure to sunshine
to complete destruction of tissue. Blisters form an inler-
mediate stage. 1f the burn iy extensive, shock with fall
biood pressure and hemoconcentration may follow. Burns
may be followed by gastric or duodenal ulcers (Curling’s
ulcers) or by kiduey damage, both of which have been ex-
plained as being due to failure of adaptation to the stress of
the burn.

Yonized Radiation. - Ionized radiation from x-rays, radiuat
or other atomic energy results 1 profound changes if givelt
in sufficient doses. Clinically there is general discomfart with
nausea and vomiling (radiation sickness). If radiation has
been intense, there may be marked degencrative changes in
e exposed tissues. The blood-forming orgaps, the gasiro-
intestinal tract (incduding the liver), and the gonads are espe-
cially sensitive. Persons who work with radioactive materials
without adequate protection may develop skin lesions of the
exposed parls. These vary from simple erythema to fleslruc—
ton and complele necrosis of the parts. As }he skin cells
degenerate they may hanme malignant, and skin cancers axé
an important complication. Many of the early x-ray workers
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tion and the central nervous system, causing mental and physi-
cal incoordination, deepening into coma, and occasionally
death.

Miscellaneous Poisons.—Other poisons are valuable medi-
cinal remedies in small doses and hecome toxic only when
these are exceeded. The barbiturates, opiales, and inhalation
anesthelics affect the central nervous system. In moderate
doses they are sedative and induce sleep or ancsthesia, but
in excessive doses they produce coma which may be fatal.
Carbon monoxide is a gas which attaches itself to the red cells
of the blood in place of oxygen, thus causing “internal suffo-
cation”; the blood to the tissues carries insufficient oxygen,
and the patient succumbs to tissue anoxemia. Other poisons
have special aflinity for other organs. Phosphorus and carbon
tetrachloride will destroy the liver more than they will affect
other organs. Heavy metals affect the cells of the renal
tubules; the resulting clinical picture is nephritis or nephrosis.
The heavy metals of greatest importance are lead, mercury,
and bismuth. Lead is an important industrial poison. It is
an ingredient of paints, and formerly lead was used for water
pipes and drinking vessels. Lead causes gastromtestinal dis-
turbances and anemia with blood dyscrasias (“stippling of
red cells”), Mercury and bismuth were mmportant drugs in
the treatment of syphilis before the advent of penicillin  Snake
venom will paralyze nerves or hemolyze the red cells,

Corrosive Poisons.—The corrosive poisons destroy any tissue
with which they come in contact When swallowed, they cause
}iolent gastrointestinal disturbances with vomiting and bleed-
ing from the gastrointestinal wall When they arc absorbed,
their principal effect is upon the hydrogen ion concentration
of the blood and tissue fluids. This is maintained within
narrow hmits by a very delicate mechanism, In powsoning
of this kind this mechanism may be stramned to the limit, but
l!' the alkalinity or acidity of the blood exceeds certain limits,
life cannot be sustained

Thus, the chnical picture of poisoning is large and varied,
but 1t js relatively unimportant, for excepting the receiving
ward of a large general hospital, the number of “poison cases”
1s small compared with other diseases.
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hemorrhage may result from n blow on the head. Injury
will, therefore, tesult in local clianges, pain, swelling, or
destruction of tissne, and in more general changes resulling
from shock ar hemorrhage.

The changes resulting from shock which have previously
been discussed are part of the general adaptation syndrome,
and they may, as elsewhere, follow a period of apparent well-
Deing.

Hemorthage resulls in various clinical conditions, depend-
ing upon the amount of blood which is lost and the rate at
which it iy lost. Sudden massive hemorchage will result in
patlar, weakness, snd shortiuess of breath, soon developing
into faintness, unconsciousness and colfapse, which may be
fatal unfess the hemorthage is controjled. When blood is
lost slowly, the body may gradually adjust itself to a lowered
state of hemoglobin and symptoms will be delayed. Eventually
the patient wall develop pallor, fatigue, dyspnea on effort,
and dependent edema A gradun) loss of blood is borne much
better than a sudden one.

CHEMICAL AGENTS—POISONS

Introduction.—Many sabstances do no harm to the body
unless they are absorbed from the intestinal canal or the shin
in sullicient amounts They will then cause disturbance of
various physiological functions and may be fatal. Such sub-
stances are called poisous. Some others will destroy huwman
tissues on contaet, both the surface and the gastroinestinal
canal if they are swallowed. In that case they will also be
absorbed and seriousty disturh the homeostasis of the body.
These substances are called corrosive poiwsans. They ares
uenerally, strong acids or alkalies While corrosive poisons
have in common the quality which gives them their name, they
Tave also certain spreific effeets and, of course, the treatment
which they require may vary.

A general survey such as the present cannot discuss poisons
in detail but must nut atself 1o a few representative examples.

Alcohol.—Alcohol is probably the most commonly u.sc.d
poison, In small amounts it 1s rclaxi‘ng and temoves inhibi-
uons, especially social 1estramnts, It is, (l\ercrmic. frequently
used for social purposes In greater amounts at disturbs diges-
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as palpitation, blushing, or diarrhea occasioned by some pass-
mg emotional eaperience such as fear, embarrassment or
tension over an examination, or stage fright. It might be more
chronic in nature such as aggravation of chronic colitis or
of rheumatoid arthritis in a person who is constantly harassed
by economic difficttllies or worried over a close relative at
war. However, it is not always so simple. Sometimes the rela-
tionship is remote, not cven apparent to the patient. There
might be an emotional conflict within him which he would
Dol relate to his somatic symploms and which would defy
a simple solution.

The conflict might be between personal desire and religious
considerations, or it might be a conflict between parental
and patriotic feclings, such as a mother might feel when send-
ing her son off to war. Again the relationship might be even
more remote and require a searching analysis into the patient’s
Past life and emotional experiences.

Stress.—It is necessary for everyone who works with sick
people to appreciale the personal or emotional aspect of the
disease, It is almost always present whether or not it domi-
nates the clinical picture. In the past, whenever it became
marked, it was always thought to be primarily the concern
of the psychiatrist. The whole problem has changed some-
what new since we realize the close relationship between the
thalamic and hypothalamic centers and the pituitary-cortical
axis We know that these brain centers govern cmolions
and that they are closely related o the pituitary. We also
know that certain emotional stress is immediately transnutted
through this system and will find clinical expression in hyper-
tension, tachycardia, ete If we apply these known facts to
other conditions Iess readily understood, we have a tangible
mechanism through which psychosomatiec manifestations may
find expression.

However, this mechanism may work also the other way
There 15 evidence that the cortical response to stimuli 1s ab-
Normal 1n some persons with abnormal psychic reactions
Seme mental conditions, such as dementia praecox and manic-
depressive psychoses, have been treated with “shock therapy”;
that is, the patients have been submitied to a severe electric
shock, or they have been given insulin in sufficient doses to
produce convulsions from hypoglycemia. The patients have



CHAPTER 12

PSYCHOSOMATIC DISEASES

Introduction.—It has longheen recognized that certain psy chic
states could find expression in symploms ascribed to definite
organs or even in disturbance of function of these organs.

Paticnls who were under nervous or emotional strain would
develop “palpitation” or pain in the chest resembling angina
pectoris. They might develop abdeminal pain or headach
These symploms wonld be as real fo the patients as those
cansed by organic heart disease, and yet a most thorough
examination by all existing methods would fail to reveal any
change which would satisfactorily eaplain the symptoms.

fu another group of cases there would be disturbance of
function over which the patient appurently had no control
The palpitation might be due to extrasystoles or to paroxysial
tachycardia. There might he diarrhea and vemiting, or x-ray
examination would reveal spasm of the colon, or the patient
would develop colitis even of (he uleerative type. It was possi-
ble to establish a definite relationship between nersous strain
and the developnient of peptic ulcer. Patients with rheumatic
diseases, both rheumatic fever and rhicumatoid arthritis, would
do better when they were kepl in quiet congenial surroundings
than when they were nervous and upset.  Hypertenston and
angma pectoris were outstanding examples of conditions which
would hecome worse under nerous strain and improve under
rest and relaxation. The cmetional element in most allergic
conditions was also obvions.

Psychosomatic Medicine.—Thus a close relationship between
emotional states and many diseases was well recognized, even
1o the point of establishing a new “specialty”—psychosomatic
medicine” It might find expression in simple episades such
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it still remains necessary to have some working system
whereby to classify diseases, and this unit has suggested that
the following may be useful: congenital diseases, disturbances
of nutrition, diseases caused by parasites and microorganisms,
diseases of the mesenchyme, diseases of the vascular system,
disturbances of internal secrction, neoplastic diseases, diseases
due to physical and chemical agents, and psychosomatic dis-
eases. This classification is not perfect or final, for there are
some conditions, such as certain nervous disorders, for which
it may nat provide, and it does allow for some overlapping,
for endocrine disturbances are involved in infections and so
on. Nevertheless, it does provide a starting point from which
to consider the causcs of discases. When it comes to the prac-
tieal approach to the study of diseases, it may be well to con-
sider at least some of them from a more systemaltic viewpoint,
such as diseases of the gastrointestinal tract, diseases of the
skin, elc, Whatever classification is used, however, does not
invalidate the fact that the important thing to know about each
disease is its essential nature, the manner in which the body
meets its challenge, and consequently its clinical manifesta-
tions, all of which determine the treatment and the ultimate
goal of relieving suffering.

STUDY QUESTIONS—UNIT II

- Define all the terms used 1n the classification of disease
on p. 51.

- Why is a classification of disease “according to cause”
not completely satisfactory?

. Namie congenital discases of the nervous, the cardiovascu-
lar, the gastrointestinal, and the genitourinary systems

. What do you understand by the defenses of the body?

. Discuss the general adaptation syndrome

‘What are adrenergic substances? How do they act?

- Describe the functions of the adrenal and pituitary hor-
mones.
?L‘Scnbe some of the more common diseases of adapta-
ion

. Why are vitamins necessary?

. Discuss the effects of cold, heat, ionized radiation, the
atqnuc bomb, altitude, hemorrhage, alechol, and corrosive
Poisons on the hody.

R

o
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often improved following such trealient, though it has not
always been undersiovd why, Now we koow that convulsions
act as a form of siress which activatey the pituitary-cottical
syslem and presumably niakes the patient scerete an increased
amount of corticoids, following which he improves. Thus
there §s sume relatiouship helween corticoids and the niental
states, ¥ s, however, not @ simple relatiouship, for inprove-
ment does not necessarily follow shock trextiment ar the ad-
ministration of corticoids. More rescarch iy ohviously needed
before this matter is fully understood.

CONCLUSION TO UNIT I

fu this unit an cffort has been made to list some of the more
important principles of the pr which cause discase.
i1 wis noted that the transition between health and disease
is o ruther gradual one and that diseases have in coimen
certain features which belp to classify them but which also
fucicate that discases cannot he sharply divided into hard and
fast classes and groups. Classification is a working fool of
the potbologist ar the chmician, and classiticali which at
one time seem reasonable und practical may have to he
chunged in the fight of udvancing knowledge.

Neverthefess, the study of the causes of diseases is most
fmportant and must go on, for i1 is only through a proger
understanding of the cause of a diseuse that it walf be possible
to aitack it in o rational way and cure, or, befter still, prevent
it. We have also seen that the study of the causes of disease
requires as a corollary an wnderstanding of the de(cnsc§ of
the body against that chisease, for essentially a discase Is 8
struggle between factors which threaten lo disturd the physio-
togical funchion and anatomical siracture of the body and
faclors which simye to preserve the normal state or homicd-

stasis.
Moders research seems 10 suggest that certain fundamental

changes are part of the defeuse reaction 1o most diseases and
that the “clinical pictures™ are determiuned by the nature of
the disease-causing factor and by the susceptibility of ghe
individual organs. It 1y possible that many discz{ses which
at present appear to be quite different will some hm_c prove
1o be various forms of theAsam(: process. Medicine is likely
to undergo great changes in the future.



UNIT I

PATHOLOGY—HOW DISEASE
MANIFESTS ITSELF IN THE BODY

The student must approach this unit with the necessary
Lnowledge of anatomy, physiology, and chemistry. From the
field of nursing arts she should use the knowledge of the
responsibility of the nurse in the observation of the patient
and the reporting and charling of signs and symptoms. All
of the new lerms used in this complicated field must be mas-
tered. As in the other units, the material here presented can
only be understood if reference is constantly made to the back-
ground material mentioned above.

CHAPTER 13

SYMPTOMS

Introduction.—Disease produces symptoms and signs. A
Sympiom is evidence of disease or change in normal body
function which is apparent to the patient. A sign is evidence
of disease found by the physician on physical examination.
These two terms sometimes overlap—fever may be felt by
the patient as abnormal warmth and demonstrated by the
doctor and nurse with the thermometer. It is important for
Us to remember that symptoms and signs are the signals of
disease and may have various nterpretations.

3 Pain.—Pain 15 the most common symptom. Frequently it
is the only symptom of which the patient complains, and that
115
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11. Describe briefly the effect of parasites on the body.

12. Define; virus, bacterin, spivochetes, protozoa, immunity,
opsonin, antibody.

13. What is meant by the “mesenchymalous discases™?

14, Deseribe the mechanism of the allergic diseases.

15, What are the most conmmon diseases of the cardiovascular
and endocrine sysiems? What causes them?

16, What causes neoplasms? How may they be classificd?

17. What is meant by the psychosomatic discases? Describe
some commeon lypes.
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locahized over the affected part and is frequently aggravated
by coughing or respiration. Heart pain is usually located
behind the sternum or over the precordium, Genitourinary
pain may be referred to the back or to the groins, suprapubic
region, or genitalin. Disease of the nerves causes localized
pain or pain at a distant poeint on the body, depending upon
the sensory nerve pathways.

In order to surmey the field of symptoms, it may be well
to relate them to the various systems of the hody, for often
a discase affects a system or a part of a system. At other times
the discase is 1egional, and symptoms arise from the various
systems or organs which happen to be involved.

THE CENTRAL NERVOUS SYSTEM

Disturbance of the nervous system can be divided inta func-
tional, organic, and mental disorders.

Functional Disorders.—Functional disotders give rise to

Z which are i istent and varied. They vary from
time to time and are, generally, not followed by the kind of
complications which follow symploms ansing from organic
causes. For example, hysterical paralysis of an arm or limb
rarely shows atrophy; hysterieal vomiting, unless prolonged
and severe, does not result 1 loss of weight

Organic Disorders.—Symptoms arising from organic diseases
of the central nervous system are.

1. Vascular diseases of the bramn—Headache is the most
common complaint, particularly i hypertension and syphilis.
The rupture of a congenital aneurysm causes headache which
1s severe and excruciating During the early stages of their
diseases, the syphilitic, hypertensive, and arteriosclerotic pa-
lients complain of dizziness, difficulty in gomng to sleep, loss
of memory for recent events, and 1rmitability Sudden sharp
bain in the head accompanied by stiffness of the neck occurs
With emboli and subarachnoid hemorrhage. Weakness of a
mb or whale side of the body is due to destruction of nerve
pathways or hemorrhage

2. The various forms of meningitis (eprdemic-spotted fever),
Pyogenic (sireptococcal) or tuberculous, cause symptoms
which are fairly sinular In general, headache, neck rigidity,
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ajone brings him fo the doctor sceking relief, The character-
istics of pain vary greatly. Some patients feel pain even
though no orgunic disease is present or cause is known. This
is known as functional pain, and it is real to the patient. To
complain of pain thut is not felt, in order to gain some malerial
advantage, is known us malingering.

Characleristics of Paln: For pain to be felt, an adequate
stimulus is necessary, ‘The minimal stimulus which produces
pain s called the “threshold value.” Some persons are more
sensitive to pain than are otliers, that is, their threshold value
varies, and what may he felt as a dull ache in one becuntes
an excrucinting pain in anether. Pain may be intermittent
(wax and wune), short or long in its duration, It can last
for seconds, hours, or duys and then disappear o veappear
months Iater. Pain may end suddenly or subside gadu-
ally. Relief from pain is sometimes oblained by keeping the
afflicted parts at rest; for example, semiflesjon of fhe knees
in acute ahdeminal pain from appendicitis and complete rest
from movement of painful joints or fractured limbs may bring
reliel from pain. Pain usually indicates the site of disease,
and the patient focuses his attention on the involved arca.
However, it is important to knew that pain felt in one place
can have its origin clsewhere. This is known as referred pain.
For example, the pain of heart disease (angina pectoris) may
be felt in the left arm  Pain may he related to simple routine
acts such as cating, defecation, and effort. Patients often use
quite striking terms in deseribing their pain. “colicky pain” in
gall bladder disease, “boring pain” 1 metastatic cancer of
the bones, “gnawing pain® in peptic ulcer, and “stablike™ pain
in heart discase

Often pain is our best friend, for it iy the signal of disease.
It attracts our aftention and forces us to attend to a disturb-
ance of our body before the damage becomes extensive.

Discase of the head and neck usually produces pain io those
same organs, although it may be referred elsewhere. Pain
arising from the esophagus is felt behind the sternum. Dis-
cases of the st h and duod: produce epigastric pan.
Pain caused by abnormalitics of the small intestine is felt
most often at the umbilicus or midhne of the abdomen; that
of the large intestine s the lower onc-third of the abdomen
without definite location. Pain of the respiratory system is
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tumors. Emotional disturbance is frequent. Convulsions occur
most often in fumors of the molor arca.

Tumors of. the frontal lobe produce general vague symptoms
of emotional and psychic imbalance,

Tumors of the occipital lobe produce visual disturbances
such as sudden flashes of light.

Temporal lobe tumors cause disturbances in the sense of
smell, taste, and hearing.

Gliomata and meningiomata are the most comunon types
of tumors of the spinal cord. Tumors of the cervical region
affect structures innervated by nerves passing through the
affected Ievel, and the disturbances may be sensory, molor,
and vascular paralysis. Spanal tumors of lower levels affect
the function of abdominal and pelvic viscera and the lower
extremities,

4 Traumatic symptoms arise from cercbral concussion,
skull fracture, and subdural and epidural hemorrhage. With
concussion there is loss of consciousness or dazed feeling
which may be momentary or lost for hours or days. Skull
fracture or hemorrhage also produces loss of consciousness,
and the differential diagnosis rests upon the signs elicited
by physical examination. Headache and verligo persist for
several days but eventually disappear. Stiff neck and mental
disturbances may be associated with severe skull injury or
brain damage.

Injurics to the spinal cord cause immediate sensory and
motor paralysis below the level of the lesion Urinary in-
continence is common.

5. Intoxications and deficiencies—Toxic agents may be
bacterial and chemical.

Bacterial toxins affecting the nervous system give rise to

eadache, vomiting, sensitivity of the eyes to light (photo-
Phohia), delirum, and stupor. These symptoms may be seen,
for example, in acute lobar pneumonia.

'.I‘l.le toxins of tetanus and diphtheria produce symptoms
arising from the effects of those toxins upon certain parts of
the nervous system. The onset of tetanus is characterized by
stlﬂ‘r_less of the muscles of the jaws and neck. The jaws may
be tightly closed (lockjaw). In diphtheria, paralysis of the

Dalate may occur, causing “nasal” speech and difficulty in
swallowing.
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and fever are present. Dizziness, nausea, vomiting, and slupor
are common hut vary in frequency. Less common are visual
disturbances (photophobia) and convulsions.

The onsct of the symploms is usually sudden except in tuber-
culous meningitis, which has a gradual onset; howeser, in
children the onset may be abrupt.

Encephalitis of syphilitic origin causes nervousness, head-
ache, and paresthesins,  In general paresis there is disturbance
in ethical sense and judgment, impaired memory, and care-
Iessness about dress and manners. In tabes dorsalis the patient
complains of various pains and paresthesias which may affect
any part of the hody. Epidemic cencephalitis causes double
vision, headache, insomnia, and some neek rigidity.

In myelitis the prodromal symptoms of antetior poliomyel-
itis are vague. The most common complaints are backache
and pain in the head and neck. Early symptoms of “lack of
pep,” “stufly head,” and slomachache are frequent. Children
become fretful and refuse to eat. Oceasionally the first symp-
tom is weakness of one leg. Symptoms of Sydenham’s chorea
appear slowly: The movements of the extremilies become
jerky and awkward, and this increases with excitement Facial
grimacing is common. The gait is “dancing”-—the patient
whirls around and rusns forward 1 a sort of rhythmical move-
ment.

Abscess of the brain caused by pyogenic bacteria or syphi-
litic gumma produces severe headache, loss of weight, fever
and drowsiness If the cerebellum is involved, dizziness occurs.
Depending upon its location, abscess may produce sudden
weakness of one side and convulsions,

3. Tumors—Symptoms arc general, resulting from inercased
intracranial pressure, and focal, resulting from the effects
of the growth on the surrounding structures General symp-
toms are headache, dizziness, vomiting, and convulsions. The
focal symptoms are much more varied and may be disturd~
ance of almost any function with which the brain is concerned.
Symptoms depend upon the location of the neoplasm in the
brain and spinal cord Tumors in the cercbral hemisphere
(glioma) give risc to symptoms of headache which is .\\:cll
Jocalized, constant, or intermittent in character. Vo_anng
js almost as common as headache and may be projectile.
Vertigo is less conunon and is usually found with cerchellar
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6. In congenital disturbances such as Huntington’s chorea,
cerebral diplegin, Friedreich’s ataxia, and progressive muscu-
lar dystrophy, there are difficulty in walking and muscular
weakness. In some of these conditions there are mental dis-
turbances, but often the intellect is unaffected.

7. Unknown ctiology—Symptoms of multiple sclerosis are
protean in nature, Retention and incontinence of urine is
common. Paresthesia, anesthesia, and hyperesthesia are pres-
ent in vanous degrees. Patients with syringomyelia complain
of frequent injury without pain or the sensation of heat (cig-
atetfe smokers burn their fingers). Migraine headache is char-
acterized by periodic severe one-sided headache preceded by
the feeling of malaise. Epileptic symptoms are of two types,
the grand mat or major attack, in which the patient becomes
entirely unconscious and has convulsions, and the petit mal or

minor attack, in which the pahent’s mind is momeniarily
blank,

Mental Disorders.—Symptoms are produced by three types
of mental diseases: (1) psychoses or functional disorders;
(2) organic psychoses of known etiology, (3) psychoneuroses
~Deurelic syndromes.

L. Psychoses are functional disorders producing emotional
disturbances. There are many kinds of psychoses, only a few
¢an be mentioned here. The manic-depressive generally com-
plams of feeling unhappy He has periods of abnormal sad-
ness alternating with happiness. Schizophrenics, who com-
prise the majority of mental disorders, have symptoms of
several types: hebephrenic (meaningless laughing and smil-
ing), catatonic (bizarre postures of the limbs and body),
Pbaranoid (delusions of persecution associated with daydream-
Ing and an imaginative life of fantasy), and the simple
Bpe (listlessness and gradual slowing down of the mental
Processes)

The paranoid patient complains that his friends and neigh-
bory are schieming against ham (persecution complex)

2. Psychoses occurring with organic disease of the bramn—
In far-advanced arteriosclerosis the following symptoms ap-
bear: headache, dizziness, decrease of memory for recent
erents, frequent unsuppressed episodes of erying and laughing.
Encephalitic symptoms vary in the acute and chronic stage
and with the age of the patient, The most common symptom
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Paticnts frequently complain of poor vision: Difliculty in
reading small print unless it is held close to the eyes is called
nearsightedness (myopia); necessity of helding small print
at a greater than normal distance is called farsightedness
(hypermetropia). Inflammation of the cornea produces lacri-
mation, pain, and the scratchy sensation of a foreign body
in the cye. Difficulty of vision is produced by many conditions,
including optic nerve atrophy, glancoma, iritis, corneal opac-
ilies (cataract), lumors, and disturbances of the retina.

Ears: Furunculosis (boil) produces pain on movement of
the car lobe. Sensation of fullness or partial deafness occurs
with impacted cerumen (wax). Sudden temporary pain with
decrease in hearing and ringing in the ears occurs with rup-
lure of the eardrum. The outstanding symptoms of infection
of the eustachian tube are fceling of fullness and partial
deafness in the affected ear. Middle ear infections (otitis
media) produce throbbing carache and fever. Mastoiditis
Produces fever and pain over the mastoid process.

Méniére’s disease and acute labyrinthitis have similar symp-
toms of sudden deafness, nausea, vomiting, tinnitus, and dis-
tmbance of equilibrium,

Nasopharynx and Mouth: Lacrimation and aching of the
eyes, fullness of the nose, nasal discharge, and dull frontal
headache are the principal symptoms of coryza (head cold),
the most common affection of the nasopharynx. Increased
salivation is associated with abdonunal pain, psychic dis-
turbances, early nausea, diseases of the brain, infections of
fhe tongue, salivary glands, and buccal mucosa, and drug
intoxieations (mercury). Pain in the nasopharynx and mouth
originates from local disturbances as mfected teeth, infections
of the gums, mjury, and tumors. Difficulty in swallowing
(dysphagia) due to obstruction, spasm, or improperly coordi-
nated muscular function and pain on swallowing occur in
disease of the throat and esophagus.

Neck.The important symploms are pain, swelling, and
disturbance in movement and stiffness They arise from
numerous causes such as spasm of the neck muscles from myo-
siis, abscesses, enlarged lymph nodes (leukemia, Hodgkin’s
disease, tuberculous glands), trauma, congemital anomalies
(branchial cyst), tumor (cancer), and infections (mumps).
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in children is the complete reversal of a well-behaved child
to disohedicnce, stealing, and lying. Brain tumors or injuries
give rise to symploms depending on the arca of beain io-
volved. Frontal lobe fumiors or injuries reveal themselves
through abnormal depression and cuphoria, headache, or
difticulty in concentration.

3. Psychoneuroses—The syndrome of psychoneurosis con
sisls of evidences of disturbed personality that appear when
an individual is confronted with some disagreeable problem
There may be fear (phobia), for example, of altitude, ab-
normal worry (anxiely), paralysis and blindness (hysteria),
awareness of normal body changes which are thought to be
abnormal, such as the gurgling noises made by the normal
bhowel (hypochrendriasis).

THE HEAD AND NECK

Head.—Ifcadache is one of the mosf conunon of symploms.
It presents many varieties. The headache of eyestrain is @
dull, aching discomfort felt in the fronmtal, temporal, or
occipital regions. It appears late in the afternoon following
prolonged use of the eyes for reading, movics, or delicale

hanieal work. Jleadache from sinusitis has more of a dulh
deep, aching character; it is more severe in the morning
becoming less toward late afternoon. Frontal sinusitis hca(}~
ache is located over the frontal hanes, sphenoid stnusitis
headache m the occipital region, and maxillary sinusitis head-
ache below the eyes. Muscnlar strain of the neck muscles
from excessive excrcsse and cervical arthritis give rise 10
occipital-cervical headaches, worse on awuakening in the morn-
ing, and relieved by excrcise or massage  Migraine is a well-
localized, unilateral headache varying in intensity from 2
throbbing or pounding fo intense pain. It is frequently associ-
ated with nausca and vomiting. Headache from brain tumors
js diffuse—mild at first but gradually inereasing s severiy
The so-called mervous headache, which follows emotional
upset, s generalized or may be localized o the temples

Eyes: Burning or smartng, mereased lacrimation, and
jtehing characterize conjunctivitis. Photoplicbia (sensi(m.ty
to light), associated with conjunctivitis and fever, is seen 1B

ntcasles.  Pain and conjunctivihs aie comunon in iriths.
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10. Vagus: Because ihis nerve innervates a vast part of the
body, disturbances of 1ts funclions are many and varied. They
include hoarseness, nasal speech, and loss of voice. Disturb-
ances of the thoracic division slow the heart, while below the
diaphragm it acls as an accelerator of the stomach and intes-
tinal tract.

11. Spinal Accessory: Disturbance of this nerve produces
weakness of the trapezius and sternocleid id 1
whicl control the elevation of the shoulder and rotation of
the neck.

12. Hypoglossal: Loss of function of this nerve causes thé
tongue to deviate to the affected side because of weakness of
the paralyzed muscles in that side of the tongue.

THE RESPIRATORY SYSTEM

Cough.—Cough is a forceful expirahion, used to remove
secrehions and foreign hody material from the larynx, pharyax,
and trachea. It is generally released by reflex action. It is
a protective mechanism of the lungs. It may occur in most
diseases of the respiratory tract but may occasionally be mild
or entirely absent. The expectorated material may he dust
that has been inhaled and has caused irritation of the mucosa
amd increased secretion or food that has become lodged in
the glottis instead of | g into the hag Normally
cough is absent in healthy individuals, since secretions are
minimal, Some individuals cough from habit to attract atten-
lton  Seeretions or exudates 1n the deep air passages do not
broduce cough until they reach the bronchi Infections of
the air passages produce cough associated with expectoration,
A dry hacking cough with minimal secretion accompanies
the early stages of laryngeal inflammation, tracheitis, bron-
chitis, and pneumonia. This cough usually lasts only a few
days; then 1t hecomes productive A persistent benign, dry
cough 1s found in people who are heavy smokers (cigarette
cou.gh) or Iive in areas of dusty contaminated atmosphere,
as in some large cities Tuberculosis may begin with a similar
f¥pe of cough  Persistent cough is a symptom of various seri-
ous diseases, such as pulmonary tuberculosis or cancer of
the lung

A productive cough results in sputum Patients with mild
bronchitis have a dry cough during the day, but during the
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Cranjal Nerves.—

1. Olfactory: This nerve has two functions—smell and taste,
Loss of smell may be temporary from severe head injury
or allergy, or permanent from a lumor invelving the olfaclory
nerve, This nerve is necessary for taste of foods. Injury or
fumor will cause foss of taste for spices and meats and flavored
liquids but not for the perception of salt, bitter, or sweet.

2. Optie: Disturbances of vision are so importanl, so
ninnerous, and different Ih.ll they have ncu»nahd lhc devel-
opment of a wholc - o
(ophthalmeology). et
the optic nerve Hsclf N e
glaucoma, and lsr.\m tumors) and also «hslurbaucu “of the
structures in the eyeball (for example, injury, errors of re-
fraction, inflammations, ete.). They are, principaily, complete
absence of vision, distortion of the visionary image, and dis
turbance of color perception.

3. Oculomotor; 4. Trochlear; 5. Abducens: Thesc nerts
control acular movements which may be disturbed by lesions
both in the brain and along the course of the nerves. They
may be congenitally unbalanced and thus cause strabisuits
(squinting).

6. Trigeminal: Distutbanee of this nerve is manifested b‘
Joss of superficial sensation of the face and scalp, The pain
of trigeminal neuralgia (fic donloureun) js felt over the areas
of the face supplied by the first and sceond divistons of the
nerve. The motor division when discased produces weakness
or paralysis of the muscles of mastication (chewing), whiclt
are the masseter and temporul muscles.

7. Facial: Inability to close one eyve, drooping of the ani.;le
of the mouth, difficuity in talking or wlustling characlenze
seventh nerve peripheral or nuclear paralysis.

8. The eighth nerve has two divisions. cochlear (audrtot}
and vestibular {concerned with equilibiium). The cochlear
division is associated with symptoms of nerve deafness and
tipnitus, Disorders of the vestibular division cause vertig
and short, rapid involuntary movement of the eyeballs—
horizontal, mlary, or vertical (nystagmus}.

9. G yngeal: Glossopharyngeal neuralgia is pait
starting on the side of the throat and radiating to the side of

the face or neck.
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exercise in order to increase the amount of air available for
gaseous exchange. In some diseases hyperpnea results from
less than normal exertion. This is called dyspnea. Dyspnea
so severe that the patient cannot breathe comfortably lying
down but has to sit up to breathe is called orthopnea. With
infections of the lungs there is usually an increase in the rate
of breathing (polypnea). Polypnea almost always accom-
panies dyspnea and hyperpnea.

Diseases of the respiratory tract such as asthma, obstruc-
tion of the larynx, trachea, or bronchus, tuberculosis, emphy-
sema, and pneumothorax will produce difliculty in breathing.

Pain.—Pain arising from the respiratory system usually
indicates disease of the pleura. Disease of the lungs can exist
without pain. The visceral pleura that surrounds the lung does
not contain nerve endings. Therefore, it is not sensitive and
cannot cause pain. The parietal pleura, which lines the chest
wall, does contain nerve endings and is sensitive. Pleuritic
pain is localized over the involved pleura; it is sharp, stab-
bing, or knifelike and is aggravated by cough or deep inspira-
tion. Itis more common in the lower thorax than in the apical
area. Although pain is associated with infections of the larynx,
trachea, and bronchi, it is usually due to disease of the pleura.

Fever.—Fever accompanies most infections at one time or
another if they reach a certain degree of severity Patients
complain of feeling abnormally warm or flushed. Mild laryn-
futis, tracheitis, and bronchitis are usually not associated with
fever. Some lung infections, such as lobar pneumonia, have a
sudden onset of high fever. Low-grade fever is common in

i is and pul y tuberculosis.

Normally, following meals, the temperature is slightly ele-

‘aled for a short time and then returns to normal.

Chills.—A chill is sensation of cold with shivering accom-
bauied by an elevation of temperature of the interior of the
body while the surface may remain cool. Chills may be caused

'Y excessive Joy or fear, exposure to cold, and emotional upset
A chill may be the first symptom of an infection.

Night Sweats.—Excessive sweating at night, sufficient to
drench the bedclothes, occurs with pulmonary tuberculosis
and debilitating di such as br iectasi:
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night sceretions accumulate and an episode of coughing oceurs
in the morning 1o bring up the material. Severe paroxysms
of coughiug which end in vomiting occur with severc infee
fions. Some patients hring up large amounts of foul sputum
in the morning. This occurs with bronchicctasis. Sputum
may he frothy as is scen in cdema of the lungs and in con-
gestive heart failure. Cough produced by a paralyzed socal
cord)x’s brassy in character. Emphyscma produces a muffied
cough.

- Expectoration.—The quantity of sputum varies in different
conditions, Sputtiisr conisists of pus, mucus, and occasionally
serum, Mucoid spulum is colorless and thick as found in
chronic smokers. Purnlent sputum is greenish-yelfow and
thick, Scrous sputuimn is colorless and thin, Various combi-
nations may exist such as mucopurulent sputum of bronchitis.
Sputum mized with blood has a brownish or pink tinge;
for example, in puneumonia and congestive heart failure.
Tuberenlous sy is faini ist

s puralent, grecni
yellaw particles. I hemorshage has aceurred, the sputum may
be streaked with bright red frothy blood or consist entirely
of blood. The sputumm of bronchicctasis is very abundant
and puruient. Di; ing hemoptysis (spitting up
of bload) are pulmonary tuberculosis, pneumonias of all types
brénchicetasis, matignant fumors, and pubmonary infaretion.
Hemopiysis from no obvious cause must be considered as
being tuberculous in origin until proved otherwisc.

Some puatients complain of the foul odor of their sputwn.
A foul, putrid odor 1 associated with lung abscess and hung
gangrene.

Dyspriea.—Dyspnea 55 the couscious sensation of shortness
of breath or difficully in breathing., It is the most conumon
symptom of serious pulmonary discasc. {t s the result uf a
decrease 1 the volume of lung tissue avalable for breathing
The small mr sacs of the lung (alveoli) for some reason do
not allow for the norma} exchange of gases (oxygen and
carbon dioaide) between ihe lungs and the blood. The oxygen
content of the blood decreases and the carbon dioxide content
mereases. When the oxygen content of the bload becomes
too law, there results an increase in the depth of breathing
(hyperpnea}. Hyperprea also occurs normally during severe
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cate severe cardiac discase. Any change from the usual normal
rhythin oy rate may make an individual aware of his heart.
Some of the important diseases of which palpitation is a
symptom are licart block, auricular fibrillation, and auricular
flutter. The most common cause of palpitation is extra-
systoles, which, in themselves, are not mmportant Most
commonly palpitation results from alcohol, coffee, fatigue,
excitement, exertion, thyrotoxicosis, and cardiac arrhyihmas
(premature beals and paroxysmal tachycardia). Palpitation
is common when the heart is enlarged and lies close to the
chest wall, Some persons complain of palpitation when they
Iie on their left side This places the apex of the heart nearer
the chest wall.

Pain—Cardiac pain 15 thought to be caused by (1) accuniu-
lation of metabolic waste products in the heart muscle or (2)
lack of oxygen (anoxemia). Pain is not necessarily a symp-

- tom of heart failure.

The pain of angina pectoris may be sudden and knifelike
and substernal. It may occur fellowing excrcise, excitement,
or a heavy meal. The pain may last a few seconds to thirty
minutes; usually it lasts a few mnutes It is often accom-
panied by a feeling of suffocation. When the pain beconies
severe, the patient usually ceases all activity, after which it
subsides. Frequently the pan radiates into the neck or down
the inside of the left arm.

The pain of coronary thrombosis is substernal, more severe,
and lasts longer than the pain of angina pectoris Short stabs
of pain or heartache characterize irregularities of cardiac
thythm. In cardiac neuroses, the patient is conscious of the
hormal heart functions and imagines that they are symptoms
of heart disease.

Patients with rheumatic myocarditis or acute pericarditis
feel a dull or sometimes sharp precordial pain.

Dyspnea.—Shortness of breath is an important symptom of
heart disease. Frequently, it is the first evidence that the
he:art is failing Other discases within the chest, associated
with a heart of normal size and producing dyspnea, are aortic
aneurysm, pulmonary tuberculosis, carcinoma of the lung,
and preumeonia, :
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Fatigue, Malaise, Prostration.~Fuatigue i» a noumaf state of
weariness that follows exertion, Diseases may debilitate the
body to a point where fatigue is produced by much less than
the usual amount of effort. Malaise means feeling out of
sorts. These twe symptoms muy be the fiest indication of
disease. Prostration is a4 marked loss of strength producing
severe exhoustion which requires immediate rest to prevent
collapse.

THE CARDIOVASCULAR SYSTEM

Intreduction.—Before discussing symptoms of hemt disense,
we should know something abounl the different forms of heart
discase.

A common distachanice of the heact Is caused by deforma-
tion of the heart valves. This allows for mcomplete closure
of the valves, permitting a buckffow of hlood (vegurgifation),
or {06 narrow an opening (stenosis), inhibiting the free Mo
of blood. Syphitls and rhemmatic feser may cause Qus, The
heart muscle may remam healthy and only the heart vahes
be diseased. When tsis happens, the blood fmly to circulale
normally and progressive hieart disease may follow.

There may be injury to the heart muscle without jnsolve-
nient of heart valves. This may result from a poor blood
supply to the heart muscle, as w coronary arlery discase, oF
1oxins may damage the wuscle, as in diphtheria.

The snc that surrounds the heart (pericardmm) tay be
discased. Circulation of the blood is disturbed by pressure on
the heart when the pericardium is inflamed (pericarditis)

Congenital anamalies ave rare  The heart muscle is usaally
normal, but the hearf valves and chambers or large blood
vessels show abormal development

Disturbance of the mechanism of the heartheat is common.
An example is 2 yudden abnormal ncrease in the heart rate
(paroxysmal tachycardia}.

Some patients complain of cardiac symploms without
demonstrable orgamc cause. This disordee is colled fune-
tional heart diseasc or cardiac neurosis

Palpitation.—Palpitation or twoblung 1 a forceful heat ﬂf
the heart pcrceplihle to the patient It may or may not indi-
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tural arterial discase. Sudden pain in an extremity indicates
arterial occlusion by a thrombus or embolus, Temporary cold-
ness of the extremitics may be normal, but persistent coldness
is abnormal.

Raynaud’s disease, which mostly affects young women, in-
volves the blood vessels of the toes and fingers. Excitement
and fatigue produce vasoconstriction with resulting change in
color (blueness or cyanosis), coldness, numbness, and pain in
the diguts

Buerger's disease causes occlusion of the arteries and is
characterized by coldness of one or both lower extremities and
intermittent claudication.

Generalized inflammation of the small arteries (periarteritis
nodosa) produces fever, sweating, malaise, muscular weak-
ness, and abdominal pain

-Thrombosis or embolism blocks the flow of blood through

the involved vessel. The onset is sudden with severe pain, fol-
lowed by numbness and tingling of the extremity, if the ex-
tremity is entirely deprived of blood, it dies and gangrene
develops, generally with slow pain.

Large, dilated veins (varicose veins) are caused by defective
valves in the vems. The distended veins produce chronic
venous stasis with swelling of the extremity associated with
pain and aching The onset of noninflammatory venous throm-
bosis (phlebothrombosis) is usuaily gradual, with sexere symp-
toms of pan and throbbing through the entire extremty.

If a large artery or pelvic vein becomes occluded, nausea,
vomiting, and abdominal pain develop.

Infection of the lymph vessels (lymphangitis) 1s character-
1zed by malaise, chills, fever, and tenderness over the inflamed
vessels The areas which are no longer drained by the in-
flamed lymph vessels swell with edema

THE BLOOD AND BLOOD-FORMING ORGANS

Introduction.—The main symptoms of blood dysciasias are
Jaundice, pallor, bleeding gums, inflamed mucous membranes,
and swelling of the lymph nodes.

The Anemias.—The most common blood disarders are the
anemijas. Anemia is a decrease in the number of red blood
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A functional type of dyspnea or “sighing breathing” is seen
in newrotfie disorders such as anxiety.

Sametimes heart discase and lung disease exist together.
Breathlessness may be the outstanding symptom of either con-
dition. In such cases it is important to decide how much
dyspnea is due {o cach. For example, dyspnea caused by
asthmatic bronchitis may come und go for years without pre-
venting the patient from living n normal life, while dyspnea
resulting from a failing heart has a miore serious outlook.

Orthopnea.—As cardiac funclion decreases, dyspnea in-
creases until it is impossible for the individual fo lie flat and
be comfortable, This is catled orthop An i
patient cannot be orthiopneie, since it is strictly a subjective
symptom.

Cough.~Frequently patients with cardiac failure complan
of cough and expectoration, Cough is produced by congestion
of the lungs. The sputum, as previously described, is frothy.
Cough is also produced by pressure of an aneurysm on the
trachea, bronchus, or recurrent laryngeal nerve. If the cough
is severe cnough to interfere with sieep, it may cause an atlack
of nocturnal dyspnea.

Weakness, Anorexia, Nausea, Vomiting—These symplonis
are very common in congestive failure. They may be the xesult
of gestion of the abdominal organs, ar reflex stimulation
of the central nerve pathways, or ititerference with the me-
tabolism of the brain due to the poor circulation of the blood-

Fatigue and headache are ofher symptoms expericnced .b)'
patients with heart disease, especially those withi congestive
heart failure.

Peripheral Vascular Disease.—Most patients with disease of
the peripheral vessels suffer from the effects of a poor flow f’f
blood through the extremities (ischeiia)., The vascular dis-
turbance may be organic (arteriosclerosis) or functional
(spasm). Insufficient blood supply is called ischemis.
Ischemia produces cold of the extremities, aching or pain
on muscular activity, especially walling (intermittent claudi-
cation), and pain at rest. Iniermitfent claudicqlion may at
first produce aching, but with continued exercise, pain de-
velops. Rest will give relief. This symptom indicates struc-
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toms may be fulminating; they are pirosiration, chills, and
fever. Fatigue, weakness, chilly sensations, and dyspnea are
often prodromal symptoms.

Leukemia.—In general, leukemia may be considered neo-
plasm arising from the various hlood-forming cell organs
(spleen, liver, lymph nodes, and bone marrow) just as other
tutnors do from such tissue as the ovarics, brain, etc. Leu-
Lemia is manifested by an increase in the number of white
blood cells in the peripheral blood. An exception to this is
aleukemic leukemia in which there is a decrease in the
number of white blood cells in the peripheral blood. The
leukemias arc divided into three types, depending upon the
cell origin: (1) myeloid (myclogenous) leukemia, (2) lymph-
oid (lymphatic) leukemia, and (3) monceytic leukemia.
The most common type of leukemia is chronic lymphogenous
leukemia. The most frequent symptom is swelling of the
lymph nodes in the neck The swelling of the lymph nodes is
due to replacement of the normal lymphoid tissue by prolifer-
ation and increase in number of the lymphocytes in the
glands, Other important symptoms are loss of weight and
appetite, fever, sore throat, diarrhea, dyspnea, weakness, and
fatigue. Acute leukemia is a fulminating disease and 1s
usually accompanied by pallor, weakness, fever, and chills.

Another disease that affects the lymph nodes causing
Iymphocytosis is mfectious mononucleosis. It is characterized
by swelling of the lymph nodes in the neck, sore throat, fever,
and headache Infectious mononucleosis is benign mn nature,
but it is frequently confused with leukemia,

THE GASTROINTESTINAL SYSTEM

Introduction.—The chief complaints of patients with dis-
orders of the digestive tract are flatulence, discomfort and
pain in the abdomen (dyspepsia), vomiting, sometimes of
blood, and disturbed howel action.

The organs of the digestive tract have a high incidence of
disease, both organic and functional Besides, gastrointestinal
symptoms may be the first or the most outstanding manifesta-
tion of diseases unrelated to the digestive tract For instance,
brain tumor, scarlet fever, psych rosis, and pul
tuberculosis may cause various gastrointestinal symptoms,
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cells in the bioed. The three most common types of anemiz ore
hemelytic anemtis, kypachromic or fron deficieney anemis,
and pernicious anemia, Other discases associated with anemia
are agranuiocylosis, infectivus mononucleosis, and the dif-
ferent forms of leukemin. Leukemia is a discase of the Mood
marked by a gersistent inerense in the number of white blood
cells In the blood associated with changes in the spleen, fiver,
Iymph nades, and bone marrow,

The symploms of hemolytic nuemia arve fever, palpitation,
weakness, dyspuea on exertion, abdominal pain, and nausea.
Acquired and congenitul hemolytic jaundice are the most
common of the hemolslic ins. Toxic such as
benzol and arsenic may inhibit the production of red blood
cells (aplastic anemia) in the bone marvow. Aplastic ancmia
is characterized by skin rash and weakness Pernicious anemia
shows itself by symploms of weakness, palpilation, dyspnea,
munbness aud tingling of the extrewitics, sore longue, and
diarrhea.

Following chronic blood loss as scen jz bleeding hemor-
rhoids or hookworm disease, the won content of the blvod
deereases and the red blood cells become smalier in size than
normal (hypochiromic niicreeytic anemia}. The onset is grad-
ual with weakness, patlor, fatigue, angd palpitation. Associated
with chionic iufechons (malignancy, vitamin deficiencies,
renal disease) and pregnancy is simple chromic anemin ‘The
symploms are loss of sirength, drowsiucss, and palior.

Anemia following acule hemorrhage results in sensations of
coldness, sweating, fmmniness, and dizziness 3§ blood is lost by
{nternal Bleeding, jaundice and tever may appear Symploms
of chronic hemorrhage depetnd upon the degree of anewmia and
the canse of blood loss (peptic ulcer, cancer of the bowel) The
symploms to appear first 210 weakness, casy fatigue, dizziness,
dyspnea on exertion, and headaches.

Disturbances of Coagulation.—Dislurbances of cosgulation
of the bleod are characterized by freguent nosebleeds and
skin rash. In these cases the blood platelets are duninished in
number. Symptoms of abdominai pun, fever, erythema of the
skin, itching, joint pam, and stifiness are cammon.

Such drugs as amidopyrine and the sulfonamides may cause
a reduction iz the number of white blood cells in the blood,
par(iculurly e gravulocytes {gramlacytopenia). The symp-
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Pain arising from the gastreintestinal tract may be Jocalized
to the midline, if due to peptie uleer, or referred into one of the
four quadrants, as in appendicitis. Freguently the pain is re-
Jated to meals or relieved by food. Sometimes special kinds of
food produce pain (food allergy).

Very few visceral discases other than cancer cause constant
pain of long duration.

Nausea and Vomiling.—Nausea is a symplom of a vast
variely of conditions. 1f Is produced by reverse waves of
perisialsis of the stomach and esophagus. It usually precedes
vomiting, Nausea is difficult for the patient fo deseribe but jt
is usually referred to the throat and stomach. The patient feels
that he must vomit, He feels weak, dizzy, has headache and 2
feeling of emptiness. Nausea may be the first symptom of

kidney discase, pul y tuberculosis, or heart failure. If
d with headache, it sugg migraine. If associated
with vertigo, it suggests labyrinthitis. 3t is alse fated with

rapid changes of the patient’s position in relation to the force
of gravity, as in violent movements of sea ships and airships
Nausea occurring early in the morning is a sympfom of gas-
tritls and particularly of chromic kidney disease. Severe
nausea in the al of iting is iated with cancer of
the stomach, intestinal obstruction, ver disease, and gastritis.

Vomiting s the forceful expulsion of the stomach contenis
through the mouth. Organic disease of the stomach and upper
portion of the small wmtestine are the most important causes of
vomuting, but many other disorders of the digestive tract also
cause vomiting. Early morning vomiting may accompany preg-
nancy, Vomibing occurring soon after eating is usually, but not
always, functional in origin. Vomiting occurring one fo four
hours after eating is characteristic of gastric or duedenal
distase. Vomiting preceded by severe headache nceurs in
migraine.

Patients with organic lesions of the stemach nduce yomit-
ing voluntarily to bring about relief from pain or mdigestion.
?nxo\ional strain ar auxiely may resuit m involuntary vomit-
ing In some people, the sight of certain foods or unhappy or
repulsive surroundings will canse \omiting

Constipation and Diarrhea.—Constipation is infrequent bowel
movements. It may result from a delay io the forward move-
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Orgaric discases tmy be on the basis of infection, purasites, or
tumors, Funetional disturbances may be reflex or cuotional
in origin.

Dyspepsia.—Dyspepsin is indigestion. It is a vagae com-
plaint which includes a Jarge group of sympfoms: these are
hausca, vomiting, belching (sour or bitter), loss of appetite,
fecling of fullness in the abdomen, bad breath, and bad taste
in the mouth, The patient experiences a vague, disagrecable
feeling in the slomach, Burniug in the stomach, gver the heart,
aud beneath the sternum, accompanied by sour helching, is
frequently called “heartburn.” Belching (eructation) or bicar-
honate of soda gives slniost inunediale relief. Nersous persons,
who are chronie air swallowers, commonly complain of fre-
quent tasteless belehing. The cructation may be i fonal

Patients’ descriptions of dyspep vary, It depends upon
the individual's sensitivity fo his digestive functions (his
“threshold™} and his ability to eapress himsclf,

Dyspepsia wmay arise from functional disorders of the
stomach, or organic changes, such as uleer or cancer; then
again, it may be reflex from disorders of other abdominal
orgaus, such as the gall bladder or the pancreas.

Pain—Pam of the digestive tract is of three types: (1) vis-
ceral, {2) parictal, and (3) functional. There is some guestion
whether pain can be felt in the abdominal organs
Parietal pam s felt in the abdominal wall. A patient’s thresh-
old is important mx digestive disturbagees. Active peptic uleer
produces symptomms of gnawing, burnmg, and nausea  If lhcs.e
increase in intensily, the patient feels pam, and this often indi-
cates deeper penctration of the ulcer mto the stomach wall.
Palients 10 a lugh state of anxiety or emotional disturbance
frequently feet abdomrnal pmn and cramps wlich have no
organic cause.

Pain produced by ohstruction ar actle spasm of the bowed
may be severe It is usually wmtermttent with periods of re-
mission of varying duration,

As a general rule, organic diseases cause severe pain, whi}e
functional disorders produce milder sensations, However, in
4 sensitive person, spasm of the colon or other [unctmnﬂlv({l‘s'
orders may be quife severe, Old people may be less sensitive

{o paia.
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Bad Breath (Halitosis).—Neurolic paticents fiequently com-
plain of bad breath, without this being apparent to others.
Obstructive lesions of iHe colon, stomach, intestines, and
esophagus are associated with bad breath or halitosis. Other
causes are carious teeth and pulmonary infections.

Belching.—Belching is most frequently seen in psycho-
neurolics who are air swallowers, It is done to remove air and
gas from the stomach. Hiceough may be transitory. If it lasts
long, it is often a complication of a scrious illness, such as
uremia, It results from spasm of the diaphragm because of
abnormal stimulation by the phrenic or vagus nerves.

THE GENITOURINARY SYSTEM

Introduction.—The most important symploms of urinary
tract disease are pain and blood in the urine; others are vari-
ous disturbances of micturition.

Pain.~Kidney pain varies in character from a dull back-
ache to pain of a colicky nature Pain of cystic disease of the
kidney is felt in the back; it is dragging or bearing down in
character. It may be increased on exercise or relieved by rest.
Kidney stones (nephrolithiasis) when passing into the ureter
produce a sudden agonizing colicky pain. This may occur in
an individual who 1s apparently in good health. The pam is
felt in the back over the kidney region, radiating into the
abdomen or genitalia. The pain is so severe the patient feels
faint, becomes nauseated and vomits, and has an increased
desire to urinate. Between attacks a constant ache may remain
in the loin.

Pain in the kidney region associated with fever and chills
suggests kidney infection, either pyelitis or nephritis. Pain on
urination and frequent urination commonly accompany these
symptoms.

Burning, smarting, or pain during urination may also be due
to lesions of the urethra (gonorrhea) and the bladder.

Hematuria (Bloody Urine).—Hematuria attracts attention
first because it causes discoloration of the urine, or even the
formation of blood clots. It is frequently associated with
tumors of the kidney. The bleeding is mild or abundant, pain-
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ment of the intestinal contents caused by an obstruetion
somtewhiere between the csophagus and anus, It may be
sccondary to poor cating habits, irregulor defecation habits,
Iack of excrcise, obesity, and nervous and mental disorders.
For most people, one slool a day is normal, This may vary
with the individual; some have habitually several stools a day
and some one in several days, This Iatter condition is not con-
stipation, and such persons do betler if they do not interfere
wilh their bowel habits, Constipation may occur at any age.
When it is caused by impacted feces in the rectum, it produces
symploms of fullness ov pressure in the rectum, frequent de-
sire to mave the bowels, and soreness of the anus, Patients
suffering from chironic constipation complain of nausea, beleh-
ing, bad breath, and bad taste in the mouth, Individuals who
have chronic constipation are daily users of laxatives, which
aggravate (e condition. Long-standing constipation may be
associated with toxic manifestations (maliaise, headache, ver-
tigo, fatigue, and muscle pains).

Diarrlica 15 abnormal looseness and frequency of the stools.
It may be caused by sotne pathologic condition of the intes
lines (amebic dysenlery) or some psychic disarder. Many
puiblie speakers and actors have diarrhea prior to their ap-
pearance on the stuge Cramplike ahdominal pain, burning of
the anus, and weakness {requently accompany diarrhea.

Anoresia,~ Anorexia 1s loss of appetite or a deerease of the
normal feeling of bunger This occurs wih pulmonary
tuberculosis, advanced kidney diseases, neoplastic diseases,
aleoholism, emotional upscls, and many other conditions.

Dysphagia.--Dysphaga 15 pain on swallowing This may
De the nitinl symptom of cauncer of the upper end of the
stomach. discases of the esophagus, and psychic disturbances.

Headache.—1leadache is one of the most frequent symploms
associated with digestive hsorders. Headache in the carly
morning may be a symplom of chronic gastritis,

Flatnlence—Flaiulence iv the feeling of gas in the gastro-
intestinal canal. In constipation 1t 1s ‘“s"c’f“c‘! with
fermentation in the bow el Flatus may be incr({ased in diseases
which cause poor absorption of food, such as intestinal tuber-

culosis, sprue. sleatorrhen, and regional enteritis.
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Incontinence.—Incontinence is involuntary voiding of urine.
This occurs conunonly in children, especially at night (enure-
sis), and in patients who are unconscious or suffering from

* diseases of the central nervous system. Fright may cause in-
voluntary veiding in a normal person. Uncontrolled flow of
urine following laughter or cough is common during preg-
nancy and in women previously injured by childbirth, In men,
dribbling following urination indicates chronic prostatitis,
nerve disorders, or loss of muscle lone of the bladder. The
same symptom is present in women who have a relaxed
pelvic floor.

Oliguria.—Oligutia is scantiness of urine. This occurs from
reduction of intake of fluid, dehydration, severe diarrhea,
vomiting, and destruction of kidnmey {issuc (nephritis). Me-
chanjcal hindrance to the flow of urine also produces oliguria.
Severe pain originating outside the urinary tract may result
in scanty urination. Following acute hemorrhage oliguria or
complete anuria may develop.

Retention.—Retention is inability to urinate when the blad-
der contains urine. With retention of urine in the bladder,
the patient feels the urge to urinate but is unable to do so.
f\t the onsct of acute retention, the patient feels a mild ache
in 'the lower abdomen (suprapubic region) and the desire to
urinate. As the retention continucs and the bladder distends,
the pain becomes excruciating. Chronic retention is incom-
Plete emptying of the bladder. It develops gradually. The
first indicalion is decrease in size or force of the siream. Pain
13 uncommon jin chronic retention, since the bladder has a
chance tfo stretch and accommodate itself to its defect.

THE MUSCULOSKELETAL AND ENDOCRINE
SYSTEMS AND THE SKIN

The Musculoskeletal System.—Stiffness, pain, restricted mo-~
tion, and local muscular weakness are the main symptoms
of diseases of the jomnts—rheumatoid arthritis, hypertrophic
arthritis, infectious arthritis (gonorrhea, tuberculosis), and
gout,

Stiffness of chronic arthritis is worse in the morning on
awal g or after prol d mactivity. Exercise or “limber-
ng up” gives relief
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fess and is not affected by rest or exercise. Inflammation of
the bladder (cystilis) when acufe may produce a bloody
urine.

Anuria—aAuuria iy lack of scerction of urine by the kiduey.
In anurin both kidneys are involved. The condition may result
from congestion of fhe kidneys, as in nephritis, or from degen-
cration of the kidney tissue (lead and rercery poisoning), ot
bilateral ureteral obstruction by stones. The bladder in these
conditions docs uat contain urine. Headache, Jumbar paid,
and vomiting are the most common symptoms, but often the
patient feels rewarkably well and only wondess why he
passes no urine,

Anuria must be distinguished from refention {see helos).
In this condition, the kidaeys fusction normally but the flaw
of urine is obstrucied somewhere along its course,

Discase that impairs kidney function and obstructs the flow
of urine, if prolonged, causes a relention of urinary waste pro-
ducts in the bloold. This is called uramnia, Usnally symptoms
develop slowly. They are headache, restlessuess, weakness,
nausea, vomiting, diarrhen, and constipation.

Frequency.—Normally an jndividual urinates five to eight
times a day. Frequency of urination is a common symptom fif
genitourinary disarders. In some persons frequency is a habit;
in others, frequency of urination indicates inflammatory
lesions of the remal pelvis {pyclitis} or bladder (eyslitis):
bladder distention, and increased volume of urine (polyuria).
Frequency at night occurs fu gervous individuals \vhq caPBOY
sleep. Freguent urination of small amonnts may indicate
tocal disease of the bladder, urethra, pressure on the bladder,
and retention of urine with overflow,

Polyuria.—Polyuria is p ge of v 1s of urine.
1S S Aum 33 part of nomerous medical 6‘)5‘.\\'."0:\“4:&.5. such
e tar diabetes insipid dia} meRitns, or

ituitary di P , !
:zsu?ucx ‘ry hritis (Bright's di ), Excessive intake of
fluid is a common physialogical cause of polyuria, Frequency
at night (socturnal polyuria) is associnfed with the same
group of diseases and particularly tuberculosis of the Dbladder.
Temporary polyuria usnally occurs in mervous persons
ander emotional strain.
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fatigue, palpitation, and inward desire pushing the individual
to perform purposcless actions.

Hyposecretion of the thyroid gland results i listlessness and
mcrease in weight. If it is severe and prolonged, mental re-
tardation develops with marked listlessness and gain in weight,
muscle fatigue, and backache. This is called myxedema.
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Fig 21—Hypopituitarism Abnormal deposition of fat on the body
(trunk and peivic girdle), tapering of fingers (Courtesy Metabohism

Division, Depariment of Internal Medicine, Washington University
School of Medicine, St Lowus )

The adrenal gland consists of a cortex and medulla and
each has a separate function. Adrenal cortical insufficiency
(Addison’s disease) may oceur as an acute or chronic disease,
The symptoms are loss of appetite, vomiting, hiccough, ab-
dominal pamn, and rapid loss of weight. Hyperfunctioning
cortical lesions, such as benign or malignant adenoma or
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Pain may vary from a mild discomfort (aching) 1o severe
and agonizing. This may be present even if the joint is at
rest. Pain at rest associaled with swelling characterizes almost
all the aribritides.

Restriction of motion may vary from mild limitation to
complete immobility, Pain on movement is common.

Local muscular weakness is usually a result of wasting of
the muscles, in part due to lack of use because of the pain
caused by the inflammatory changes about the joints.

Almost everybody is affected with some muscular disturb-
ance at one time or other. Inflammation of muscles (myositis)
manifests itself by symploms of fever, weahness, malaise,
muscular aching, and pain.

Muscular discases associated with progressive loss of power
are termed myopathics. In this group fall such discases as
myositis ossificans and fibrositis. The symptoms ure muscular
aching, wasting, limitation of movemenis of certain muscles,
fever, and pam.

The Endocrine System.—The pituitary gland is known as
the “master gland” of the body. Its secretions control or affect
most of the other glands. Disorders oceur in all races and
sexes. In the adolescent female, decrease in function of the
anterior lobe (hypopituitarism) produces amenorrhea. De.ﬁ-
ciencies of the gland in young individuals cause excess gain it
weight (juvenile adiposity) In adults, headache, fainting,
constipation, nausea, and vomiting appear. The commaaest
manifestations of pituitary disease for which medical advice
is sought are headache, abnormal smells and tastes, and
epilepsy.

Hyperactivity of the anterior lobe produces abnormal height
(gigantism) and cenlargement of the bones (acromegaly).

The thyroid gland acts as a storchouse for iodine and pro-
duces a substance, thyroxin, which influences growth and body
metabolism With colloid goiter (cnlargement of the gland)
pressure symplows arise from mere cnlargement of the gland.
These are a sense of fullness in the neck and dyspnca from
pressure ol the trachea. The most important thyroid disort.ler
is exophthalmic goiter. It is caused by abnormal sccretion
of the gland. The symptom.s are va'riable, thc. most coni~
mon complaints being excessive appetile, ncreasing sense of
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Inability of the tissues to utilize glucose because of insuffi-
cient production of insulin by the pancreas is called diabetes
mellitus. In diabetes, the sugar (glucose) in the blood in-
creases (hyperglycemia), and since glucose is a diuretic, it
increases the secrefion of urine by the kidneys (polyuria).
This loss of fluid causes dehydration of the body tissues, and

Fig. 23, _Hypothyroidism after thyroid therapy. Return to mormal.
(Courtesy Metabolism Division, Department of Internalt Medicine, Wash-
Ington University School of Medicine, St. Louts.)

because of this the patient experiences extreme thirst (polydip-
sia). The main symptoms are loss of appetite, itching of the
genitalia, weakness, and loss of weight.

A low blood sngar (hypoglycemin) may result from Addi-
son’s disease and from an overdosage of insulin. The chief
symptoms are weakness, hunger, tremors, fainting, nausea,
and vomiting.

Disturbances of the male gonads may result in the failure
of the male sex characteristics to appear.
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carcinoma, are characterized by changes in the secondary sex-
ual characteristies. In boys there is precocious puberly; in
girls puberty is premature but the features become more
masculine than feminine. The main symptoms of medullary
hyperadrenalism are nausea, somiting, tremor, and palpitation.

Fig 22.-Hypothyroidism before freatment, Dull expression, coarse
fea!.ﬁ;res, pu(hz\%ss g{ face, (Courtesy Metabolism Diviston, Departmesnll
of Internal Medicine, Washington Umiversity School of Medicine, St
Louis.)

The parathyroid glands regulate the me!abolism.of calcium
and phosphate. Hypoparathyroidism results in tonic spasm of
the voluntary muscle (tetany) because of too little calcium
in the system. In mild cases the patient complams of numb-
ness and tingling and feeling of shffness in the hands. When
the condition 1s more severe, spasms of the hands, feet,
and throat appear Hyperparathyroighsm pro.du'ccs general
symptoms of fatigue, wcak.ness, polyuria, p‘olydxpsm (extrem';
thirst), backache, abdominal pam, vomitng, and loss o

appetite.



CHAPTER 14

SIGNS OF DISEASE

Definition.——A sign is any change of structure or function in
the body that is discovered by the physician on lus examination
of the palient.

Injury.—Injury is damage done to the body tissues. In gen-
eral, there are two types of injury: simple and severe Simiple
injuries, such as bruises, damage tissue cells without impair-
ing their viability. More severe injuries, such as third degree
buins, actually kill the tissuc cells. Death of tissuc is called
necrosis. When the amount of dying tissue is extensive and
putrefachon or mummification occurs, it is called gangrene.

The various types of injurious agents may be classified as-

Chemical Agents: Setious tissue damage 1esults from contact
with such chemicals as acids, alkalies, and liquid bromide.
Usually this is accidental. It occurs most often in large indus-
tries. Occastonally an individual will attempt suicide by drink-
mg these dangerous substances. Medicines such as salves and
solutions containing phenol are dangerous Phenol will pro-
duce cell injury and in some cases death of the tissue. Insect
and snake bites contam toxic chemucals that injure the cells
directly.

Mechanical Agents: These are the most common. Injuy
(trauma) oceurs in cveryday life The lesions produced are
called wounds. A wound 1s an injury to any tissue of the body
caused by mechanical violence A bruise 1s injury to the soft
tissues without a break in the skin

Radiant Energy: Heat, x-ray, or 1adium can cause an in-
lammatory reaction. If severe, it wall kill the tissue. Freezing
145
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Seaun) aging in women is due 1o the slowing down or cessa-
tion of ovarian function. The menstrual perjods become pro-
gressively less frequent and more scantly uatil fhey cease
(menopanse). The main symptoms are “hot and cold flushes”
and nervousness,

The Skin.—Subjective symploms consist of itching, burning,
stinging, tingling, prickling, sensation of heat, cold, or pain.
Symploms of headache, malaise, chiils, and fever may be
present in acute skin conditions hut lack distinet character-
istics in skin discases.

Itching is the most common symplom in skin affections. It
saries in degree and type. It may be a mild burning or prick-
ling or so severe and inlense ns to he intolerable. The cause
is probably irritation of the periplieral nerve endings from
toxie substances, pressure, or external irritants such as para-
sitic infestations. Itehing may be inteimittent or continuous.
It is frequently nssociated with scabies, mycolic infections
(athlete's foot), und pediculosis. Iching is associated with
metabolic disorders, hervous disorders, and liver discase.

Pain arising from the skin is not too conimon, except follq\\‘—
ing injurics, It may be throbbing or pounding, as in Doils,
and stinging or boring, as in herpes zoster.

Frequently the only symptom is a rash  This may be a single
lesion on the skin or may be generalized, covering the entire
body. The study of the various rashes and other disorders
of the skm is a vast and important field which has developed
into a speciaity calied dermatology., Because of its special
and peculiar nature, it is not here considered in detail
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Healing and Repair.—The process of healing or repair begins
immediately with the dilatation of the blood vessels, diapede-
sis, eaudation, and phagocytosis. Healing is influenced by
(1) kind of tissuc injured (bone has great powers of regen-
cration, while nerves have very little), (2) presence of bacteria
(they may prevent healing), (3) constitutional factors (chil-
dren have a greater power for healing than adulls), and (4)
the surgical technique which may bhave been used. Wound
repaix oceurs by two methods: (1) healing by first intention,
as in the case of the healing of uncomplicated surgical in-
cisions, and (2) healing by secondary intention, in which case
the healing is delayed by infection.

The signs of disease may become known to the patient and
are then symptoms. Frequently signs of disease are the pre-
senting complaints Symptoms make the individual more
conscious of his health and often make him observe the signs
of his discase. The nurse, by close attention to the patient’s
complaints and te the signs of discase, can be a great aid to
the doctor in making the correct diagnosis.

THE NERVOUS SYSTEM

Motor System.—A patient’s way of walking (his gait) may
be the first clue to the diagnosis of disease of the mervous
system. A spastic gait is a sign of disease of the corticospinal
tract. The individual walks stffly and has difficulty in per-
forming smooth coordinated steps This type of gait is found
in multiple sclerosis, spinal cord tumor, degeneration of the
spnal cord, myelitis, diplegia, and cerebral hemiplegia. In
Paralysis agitans the patient bends the body forward, walks
stiffly with the knees slightly flexed and the arms held rigidly
at the sides, and rapidly shuffles forward or backward as in
a trot. The arms are held at the side of the body and do not
swing In tabes dorsalis the patient walks well if he watches
“_le ground or his feet Since lus position 1s maintained by
sight, he walks poorly at night A staggering, unsteady gait
may be due to aleoholism, drug poisomng, or general weak-
ness In disease of the cerebellum or brain stem the patient
has difficulty walking with the eyes open or shut. The gait
of hysteria follows a bizarre pattern—the patient may drag
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will kill the tissue, Cold or chilling will injure fissue. Elec-
tricity (amperage) will burn tissue; if the amperage is high,
it will kil the tissue,

Pathopenic Bacterizz These are the most important and
frequent causes of inflammation. Bacteria may produce dam-
age and ncerosis and threaten the life of the patient.

Reaction of the Body to Injury.—Injury to the tissues pro-
duces inflammation, Infl fon is the local reaction of
the body to injury or irritation. Inflammation may be acute,
subacute, or chronic. The symplotus and signs of aculc inflam-
mation are pain, swelling, redness, and increased heal, An
example is {ur losis. Chronic infl tion is an foflam-
matory process of Jong standing in which the conncetive tissue
proliferates. Examples arc tuberculosis and syphilis. Subacute
inflaramation is a type of reaction hietween acute angd chrenic.
An cxample is osteomyelitis. Acule inflamumation produces a
vascular and cellular sesponse in the Hssues.

Vascular Response: Following inyury theic is fivst a transitory
cansiriction of blood vesscls, especiaily the small arleries ot
arterioles, but also the veins, capillaries and lymphatics. This
is followed by a vasodilatation producing an increase in blood
flow and Iymph droinage. The vasodilatation is thought to
result from the production of histamine which acts on the
vessel wall, ond reaction of the nerve mechanisim of the blood
vessels, The red color in the inflamed zone is due fo the
increased bload flow. This also explains the swelling an
increased heat. Pain probably results from pressure on e
nerve endings.

Cellular Response: This begus with the slowing of the blood
flow. Blood celis (red Blaod cells and neniraphiles) begin to
pass through the vessel walls into the zone of inflamration.
This 1s called diapedesis. Other cells (macrophages) present
in the tissue help the newirophites enpolf the bacterra and
debris {phagecytosis)

Exudalive Phase or Humoral Responset Tius begins with the
escape of serum through the capillaries along with the bload
eells, This outpour of serum is cailed exudation. The serum
dilutes toxins, furnishes antibodies, furaislhies food to the cells,
and neuiralizes bacterial producty
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ances. A comvulsive seizure beginning in one part of the body
and gradually spreading to another is known as Jacksonian
cpilepsy.

Sensory Signs.—Analgesia is loss of sensation to pain. Hypo-
algesia is diminished sensation to pain. Hyperalgesia is in-
creased sensation to pain. Peripheral neuritis, syringomyelia,
cord tumors, and cord injurics cause analgesia and hypo-
algesia. Hyperalgesia occurs with diseasc of the posterior
nerve roots. It is discovered by priching the patient with a

Testing for Testing
Protopathic Stereognoshc
Sensibili’f.)r Sense

Flg 24 —Exammalmn of the nenous system for sensation. (From
¢ Methods of
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one or both feet, demand support, or refuse fo walk. The
malingerer differs in that he can be tricked into a normal
walk,

The posture in which the extremities arce held may indicate
a ncurological disease such as paralysis agitans,

Paralysis is loss of the power of voluntary movements of
the muscles, Flaccid paralysis follows disease or injury to the
periphera) nerves, as in peripheral neurifis, or the anterior
horn cells of the spinal cord, as in anterior poliomyelitis.
Spastic paralysis occurs with disorders of the cortical spinal
tract as in multiple sclerosis, brain fumor, and spinal cord
tumors.

Speech disturbances should he noted during history taking.
Slow speech occurs with Parkinsonism, hypothyroidisus, and
drug poisoning. Jerky, monotonous speech is heard with cere-
Lellar disease and multiple sclerosis. Slurring of speech oceurs
in general paresis.

A tremor s involunmlary shaking or trembling. The most
frequent causes are old age, thyrotoxicosis, alcoholism, hys-
teria, drug addiction, ncuroticism, and general paresis. A
tremor which increases when the patient atfempts to mahe
a purposcful movement, such as combing his hair, is called
ap intention tremor. 1t indicates a cerebellar lesion or multiple
sclerosis.

Involuntary repeated contractions of a certain group of
muscles is called a tic Examples are blinking of one e€ye
twitching of a finger, or jerking of the head to onc side.

Inability to perform skilled acts such as threading a needle
may be scen in Parkinson’s disease or cerebellar lesions.

Loss of power of rapid allernating tovement such as pro-
nating and supinating the forearm 1s called adiadokokinesis.
This is another sign of cerebellar disease.

A convulsion is violent mvoluntary muscular contraction
1esulting in lonic or clonje contractions. Among the laity a
convulsive seizure is called a “fit.” In children a convulsif)n
may be the first sign of an acute infection such as pncumomnia.
Epilepsy is a condition characterized by attacks of uncon-
sciousness and tonic convalsions occurring at irregular inter-
vals, They are frequently ushered in by premonitory symp-

toms called aura. These may be visual or aural disturh-
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cortex and corticospinal tract. When diminished or absent,
it indicates anterior horn cell (poliomyelitis) or posterior
colummn (pernicious anemia) disease.

The tendon reflexes commonly examined are the biceps
and friceps tendons, patcllar and Achilles tendons, and ab-
dominal reflexes. Stroking the lateral surface of the sole of
the foot may cause dorsiflexion of the big toe. It is called
Babinski’s sign. 1t is normal in children but in adults it signi-
fies disease of the corticospinal tract. To test for meningeal
irritation the patient lies in the recumbent position and the
doctor holds the patient’s Ieg up in the air so that the thigh
is perpendicular to the body and the calf is slightly flexed.
By applying gentle backward pressure at the heel, the ex-
aminer tries to straighten or extend the leg at the knee. If
the patient complains of pain or if the leg cannot be extended,
the sign is positive. This is called Kernig's sign. Inability of
the patient to stand with the eyes closed, the feet close to-
gether, and the arms held close to the sides of the body without
swaying or falling is called Romberg's sign. It is positive
in syphilis of the central nervous system, pernicious anemia,
and vitamin deficiency. Disturbances of the nerves which
supply the urinary and gastrointestinal tracts may result in
incontinence of urine and feces. This occurs with spinal cord
tumors and cerebral vascular accidents.

To test for anal reflex the doctor inserts his finger into the
rectum. The sphincler muscles that hold the rectum closed
are then felt to tighten and clamp dowa on the examining
finger. This reflex is absent in tabes dorsalis and in neoplasms
and lesions of the cauda equina

Disturbances of Speech.—Aphasia is failure to read, write,
speak, and to understand written, printed or spoken words.
This sign is found 1n multiple sclerosis, blindness, deafness,
delirium, and depressive states.

Agnosis is failure to recognize color or shape of familiar
objects. It is found in occipital lobe tumors,
Stupor and Coma.—Stupor is a state of unconsciousness with

reduced response to outside stimuli, Coma is a state of pro-
found unconsciousness from which the patient cannot be



150 Pathology

pin. Deep nerve pain js demonstrated by pressure on a nerve.
Lass of louch or tactile sensation and heat sensation occurs
in the presence of spinal cord tumors. Loss of vibratory sense
is demonstrated by the patient’s inability o perccive the vibra-
tions of a tuning fork held against the bones of the legs. Itis
a sign of disease of the posterior coluwmns of the spinal cord
and is found in pernicious anemia. Loss of position sense as
shown in the heel-to-knee lest also indicates disturbance of the
posterior columns.

Fig. 25— Pasitive Bobinshy s1gn. (From Clendening and Haslunger-
Methods of Diagnosis }

Reflexes.—A tendon refles 1s involuntary muscular move-
nient caused by a nerve impulse coming from a nerve ccnh?l‘
jn response 1o 2 stimulus sent from the periphery to that nerve
center. To test reflexes the patient must be relaxed. Increase

or inequality of reflexes usually means disener nf the hrain
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onset is sudden, with loss of rellexes, drooping of one eyelid,
and dilated pupils that do not react to light.

A certain group of signs arise from involvement of the
hasal ganglia of the brain, They are secen most often in paraly-
sis agitans, Huntinglon's chorea, and Sydenham’s chorea.
Paralysis agitans is characterized by a monotonc speech,
tremior, excessive salivation, slowing of movements, and bend-
ing forward of the trunk with a peculiar trotlike gait. Hunt-
mgton’s chorea is a hereditary discase manifesied by facial
grimacing, jerky gait, mental disturbances, and choreic move-
ment of the face and hands. Sydenham’s chorea has similar
signs but a different clinical course, recovery being the rule.

Cerebellum: Signs of di of the cerebellum are rhyth-
mical movements of the eyes in the horizontal, rolary, or ver-
tical plane (nystagmus), tremor of the head and exiremiies
with lack of coordination, and loss of power for rapid alternat-
ing movements such as turning the hands back and forth
(adiadokokinesis).

Spinal Cord: Signs of spinal cord disease depend upon the
location of the lesion in the spinal cord and the nerve tracts
imvolved. Muscular weakness associated with wasting and
loss of tone (atrophy), muscles that are relaaed and flabby
with loss of voluntary movement (flaceid paralysis), dimin-
ished or ahsent tendon reflexes, and a positive Kernig's sign
are signs that appear with destruction of the anterior horn
cells of the spinal cord. A tendon reflex is involuntary con-
traction of a muscle when its tendon of nsertion is tapped
with a blunt rubber hammer. For example, tapping the
tendon just below the “kneecap” causes involuntary upward
motion of the leg. Kernig's sign is found in acute anterior
poliomyelitis, progressive muscular atroephy, amyotrophic
lateral sclerosis, and pressure on the spinal cord due to tumor.
Loss of vibratory sensation, position sense, and positive Babin-
ski and Romberg's signs are found in diseascs producing
degencration of the peripheral nerves Vibratory sensation
is demonstrated by placing a tuning fork against the hones
of the body Position sense 1s demonsirated by having the
patient close his cyes and place the heel of one foot on the
knee of the opposite leg. The test is positive if {he patient is
unahle to perform this simple task.
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aroused. Head injurics, acute alcaholism, hysteria, cerebral
hemorrhage, and drug poisoning are the most common causes
of stupor and coma.

In brain tumors und brain abscess these signs are late mani-
festations. Cerebral hemorthage (“stroke™), cerchral throm-
bosis, and embolisin have an acute onset with unconsciousness
and coma, Cerehral hemorrbage is followed first by a flaccid
paralysis which later becomes spastic, Cerchbraf thrombesis
oceurs in elderly people with arterioselerosis, In the younger
age groups cerehyal thrombhosis is usually caused by syphifis.
Cerchral embolisin rosuls from sabacute hacterial endocar-
ditis, auricular fibrillation, aud myocardial infaretion. In these
conditions thrombi (clots) form on the inner surface of the
heart. Pieces of these may break off and become Todged else-
where in the body; they are ealled emboli  In subarachnoid
bemorrhage the onset is sudden and is followed by stupor.
Coma is rare

Syacope, or fainting, 1s parual or complete loss of conscious-
ness. It usually results from emotional disturbances, hunger,
or from staunding for a long tme in a poorly ventilated room.

Signs Characleristic of Disease of the Nervous System—
Cercbral hemorrhage results in deep coma, hentiplegia, \omxl:
ing, and incontience of urine and feces. A positive Babishi
sign is present on tee affected side.  The spinal fluid is usually
under pressure and 1s bloody. Cerebral arlerioselerosis of
clderly persons resulis #n mumerous mental disturbances such
as Empairment of memory, irritahbility, and delusions Con-
vulsive seizures in children may usher in menngitis, whoopiog
cough, or encephalitis or mdicate a congenital malformation
of the brain, In adults it may mdicate uremia or brain turnoers.

Vamiting, stupor, slow pulse, slow respivations, choked optic
discs, and convulsions are signs of bram twmwor., I brain
abscess is present there anay be, in addition, chills and fever-

Acute bacterial mfectfons of the meninges begin abruptly
with convulsions, reflex changes, and a positive Kernig's sign
while fubercuious and syphilite meningitis have a groadual
onset.

Head injury may result in epidural or subdural hcn}orrhnge,
with stupos, slow pulse, coma, paralysis, choked discs, an
slow snoring respirations. In subarachnoid hemorrhage the
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onset is sudden, with loss of reflexcs, drooping of one eyelid,
and dilated pupils that do not react to light.

A certain group of signs arise from involvement of the
hasal ganglia of the brain. They arc scen most often in paraly-
sis agilans, Huntington’s chorea, and Sydenham’s chorea.
Paralysis agitans is characterized by a monotone speech,
tremor, excessive salivation, slowing of movements, and bend-
ing forward of the trunk with a peculiar trotlike gait. Hunt-
ington’s chorea is a hereditary disease manifested by facial
grimacing, jerky gait, mental disturbances, and choreic move-
ment of the face and hands. Sydenham’s chorea has similar
signs but a different clinical course, recovery being the rule.

Cerebellum: Signs of di of the cerebellum are rhyth-
mical movements of the eyes in the horizontal, rotary, or ver-
tical plane (nystagmus), tremor of the head and extremities
with lack of coordination, and loss of power for rapid alternat-
mg movements such as turning the hands back and forth
(adiadokokinesis).

Spinal Cord: Signs of spinal cord discase depend upon the
Iocation of the lesion in the spinal cord and the nerve tracts
mvolved. Muscular weakness associated with wasting and
10§s of tone (atrophy), muscles that are relaxed and flabby
}\‘lll\ loss of voluntary movement (flaccid paralysis). dimn-
ished or absent tendon reflexes, and a positive Kernig's sign
aie signs that appear with destruction of the anterior horn
cells of the spinal cord. A tendon reflex 1s involuntary con-
traction of a muscle when its tendon of insertion is tapped
with a blunt rubber hammer For cxample, tapping the
tendon just below the “kneccap” causes involuntary upward
mu?iun of the leg. Kernig's sign is found in acute anterior
Poliomyelitis, progressive muscular atrophy, amjyatrophic
lateral sclerosis, and pressure on the spinal cord due to tumor.
Loss of vibratory sensation, position sense, and positive Babin-
shi and Romberg's signs are found in discases producing
l}egeneraﬁon of the peripheral nerves. Vibratory sensation
Is demonstrated by placing a tuning fork against the bones
of Ehe body Postion sense is demonstrated by having the
Ppatient close his eycs and place the heel of one foot on the
knee of the opposite leg. The test is positive if the patient is
unable to perform this simple task.
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Absent {endon reflexes in the lower extremities, Argyll
Robertson pupils, and difficuly in walking at night are sigas
fated with d ation of the posterior roots of the
spinal cord, As is scen in syphilis of the central nervous
system, the Argyll Robertson pupil fails fo contract when
exposed to lght; it will, however, confract an distant vision.
Tremor, nystagmus, lo . " :revpment of one or more )¢
muscles causing a squint Lo [
tendon refleaes, and a pusidery foeeo..
multiple sclerosis. This disease produces signs that are usuas;
generalized sinee there is a patehy degeneration of the myehn
sheaths of the nerves.

Syringomyelia is characterized by degeneration of the cord
tissue with cavity formation in the spinal cord usuafly fmolv-
ing the pain snd lemperature fibers of the spinothalamic
tracts; as the cavities enlarge they involve the anterior horn
cells, the corticospinal tracts, and the posterior columns. The
main signs are loss of pam and ¢ o eess
sive swealing of the skin. loss of PR
tion, increased fendon reflexes, pussusy fen.
atrophiy of the shioulder muscles.

Mental Disturbanrces.—

Psychosis: Thie manic-depressive patient appeass te be in 2
severe state of worry and is uninterested in Iis sarroundings.
He is, however, well atiented as to tune and place. He witl
pace the floor and mutter to himself. Often he passes from
depression inlo extreme elation With this phase, the patient
will appear overactive and overtalkonbive, passing from oné
subject to another

The schizaphrenic will show extremes of Jaughter, bizarre
positions of the limbs, and hear imagined voices.

The paranoid is suspicious of everyone, giving side glanees
of distrust.

Organie Psychosis: In cerebral artenosclerosts the first
mental changes noted are decrease in intellechual power, los}
of memory for recent events, and confused thinking l{ldl‘
viduals with brain tumors may have a flat facial expressioi.
In general paresis tlie first manifestations are _decrease 'm
memory and delfusions of grandeur. An alcoholic is overtalka-
{ive and careless aboul his appearance and dress.
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Psychoneurosis: Individuals in a high state of anxiety appear
flushed and tense and have a variable pulse rate with changes
in blood pressure. Hysterical persons will always change ihe
subject of conversation when ihe cause for their reactions is
approached. Examinalion fails to reveal objeclive changes in
a palient displaying hysterical blinduess or paralysis. The
hypochondiiac always shifis the conversation to his concern
about his health. Signs of overfatigue may resemble the
aniety state.

THE HEAD AND NECK
Head.—

Cranium: An abnormally small head (mictocephalus) may
result from congenilal syphilis, fetal encephalitis, or injury
to the brain cells from hemorrhage. Hydrocephalus (an ab-
normally large head) is globular in shape with wide fontanels.
This is due to an excessive production of cerebrospinal fluid
by the small capillary tufts (choroid pleaus) in the lateral
veniricles. This produces an increase in the spinal fluid pres-
sure which results in a dilatation of the ventricles. In adult
life enlargement of the skull indicates acromegaly or Paget's
disease Congenital syphilis may cause an cnlarged, promi-
nent forehead with narrowing of the chin (square head).

Subcutancous nodules which appear on the cranium may
oceur with multiple sclerosis or as metastases from malignant
tumors. With skull fracture an actual depression in the bone
is sometimes felt. The mass of blood in the subcutaneous tissue
(hematoma) that follows 1s palpable

Loss of hair may follow acute infections or occur almost
physiologically with age Premature baldness is usually a
hereditary tendemcy With skin disease of the scalp (ring-
worm), myxedema, and secondary syphilis a patchy baldness
may appear Premature graying occurs sometmnes between
the ages of 30 and 35 years. It may be assoeiated with per-
nicious anemua

Tenderness with swelling over the orbit may result from
frontal sinusitis. Tenderness below the eye indicates maxil-
lary sinusitis

Face: Patients with thyrotoxicosis have pirotruding eyeballs
and a startled or frightened expression. An individual show-



158 . Pathology

iug a pully fuce and dry skin may be suffering from myxedema
or nephritis. In nephritis the skin will pit but not in myze-
dema. The outstanding signs of acromegaly arc generalized
eniargement of the bones of the head.

Mouth breathing, a frequent finding jn children, is usually
due to hiypertraphied adenoid tissue (tonsils and adenoids).

Edema of the face gives a pufly appearance and will pit
on presstre, {t occurs i nephritis, neplirosis, and erysipelas.

Muscular paralysis of one side of the face produces a wider
palpebral fissure, drooping of the corser of the mouth It
is found in Bell’s palsy or hemiplegia from a cercbral vascwlar
accident,

A red nose, although normal for some persons, may be due
to chrouic alcoholism or to a skin condition called rhino-
phyma.

The pinched, drawn eapression with dry pale skin and
sunken cheeks, is a sign of dehydration wlich results from
prolonged vomiling and diarrhea.

With age, dry, raised, rough, brown areas appear on the
skin  These are called senile keratoses. Abnormal calor f)f
the skin is frequently a significant sign of some underlying s
ease Jaundice indicates obstruction of the flow of bile from
the gall bladder, liver disease, malaria, or severe lobar pneu-
monia. With pernicious anemia the skin has a lemou-yellow
tinge. Cyanosis or blue color is seen in heart failure qﬂd
pulmonary discase Pellagra, diabetes, and arsenic poisoning
may produce a brownish discoloration of the skin.

Spasm of the face muscles can occur with trigeminal ned
ralgia, urenna, drug addicition, chorea, bitth injuries, enceplia-
Iitis, and fetany [t may also be a simple habit (tic)

Eyes: Frequently changes about the eyes arca manifestation
of some systemic disturbance Edema of the cyelids is com-
monly associated with nephritis, acute sinusitis, anemia, dia-
betes, and angioneurotic edema Widening of the palpcbrﬂ‘
fissure associated with frequent blinking and a sfaring eX”
pression accompany thyrotosicesis  This is called Stellwags
sign. Von Graefe's sign s failure of the upper lid to follow
downward mosement of the eyehall. It is a sign of thyro
toxicosis.
ken eychalls (enophthal ) is secn in acule del))’d}'ﬂ‘
Occasionally it is ital. Markediv profruding

Su

tion.
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eyes {exophthalmnos) is normal in some persons but is more
often a sign of myopia or ihyrotoxicosis. Very hard fense
cyeballs are found in glaucoma. Very soft eyeballs are found
in diabetic coma.

In conjunctivitis the cyelids are red and swollen. This is
frequently associated with infcetious discases such as measles
and whooping cough. Chronic granulated eyelids are a sign
of trachoma.

With old age a grayish-white ring may appear around the
cornea (arcus senilis). Clouding of the cornea occurs with
corneal ulceration and interstitial keratitis. Interstitial kera-
fitis 1s frequently a manifestation of congenital syphilis.

Swelling and discoloration and a sluggish reaction of the
pupil to light are signs of infection of the iris (iritis).

The Argyll Roberison pupil has already been deseribed. Itis
a sign of syphilis of the central nervous system. Constricted
pupils are seen with old age and in morphine addicts. Unequal
pupils may be normal but are often a sign of neurosyphilis
A grayish opaque pupil indicates cataract.

The interior of the eye is examined with an ophthalmoscope.
This must be done in a dark room. The patient is instructed
to look straight ahead over the examiner’s shoulder and not
into the light of the instrument. Then the cxaminer adjusts
the instrument so he can clearly see the retina. In normal
eyes the retina appears red, and the blood vessels of the retina
and the optic nerve are clearly visible. Normally the veins
are twice the size of the arteries. In the normal eye no vessel
wall can be scen. The optic nerve head appears as a whitish
circular disc which may be flat or show a small amount of
cupping. Along the nasal margin of the disc there 15 a small
lme of brown pigment. The retinal vessels have their largest
diameter where they are seen to leave the optic disc. As they
fan out to the periphery of the retina, they gradually become
smaller,

Frequently the first sign of arteriosclerosis appears in the
retinal arteries The arteries are spastic and appear narrow,
and the vessel wall becomes visible with a white line appear-
g in the lumen of some of the vessels. In malignant hyper-
tension and advanced arteriosclerosis the arteries show an
irregular caliber, tortuosity, beading, and nicking of the veins
where they are crossed by the arteries. Occasionally small
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flame-shaped, cherry red arcas (hemorrhages) or white arcas
(scarring of healed hemorrhages) are visible,

The presence of hemorrhage or scarring along, the course
of the retinal vesscls suggests diabetes, nephritis, or hyper-
tension. Very small retinal hemorrhage may he found in
severe anemin. Hemorrhagic areas appearing 1o be fresh and
containing small whife cenfers are typieal of advanced
leukemia.

A swollen optie disc without cvidence of inflammation is
known as papilledema, This condition is found in paticats
with brain hwmnors, brain abscesses, and meningitis and in i%\c
1ate stages of nepbritis, malignant hypertension, and leukemia.
The swelling of the disc is usually due 1o an increase in the
intracranial pressure which resulls from an ncrease in the
pressure of the cerebrospmal fluid

Primary oplic atroply is usually due to syphilis of l!lc
central nervous system. The optic disc appears chalky white
and smaller than normal, with sharply outlined edges. AS
the discase progresses the dise becomes grayish This con-
dition is alse found in multiple scletosis.

Abnormal cupping of the disc is due to glaucoma, :rllc
cupping is duc to the elevated intraocular pressure. Since
the center of the optic disc 15 the weakest part, it is pushed
backward, giving 3 the cupped appearance.

Ears: Deafness may be due to impacted cerumen {wax), 2
foreign body in the ear canal, or disease of the middle car
Thus is called conduction deafness. Disease of the cochlea
vesulting from syphilis, otosclerosis, or drugs couses percep-
tion deafness, )

Small, hard, finm subcutancous nodules of urafes (tophi)
in the car lobes are characteristic of gout. Bleeding from the
ear following a blow to the head indicates a severe skull
fracture. A purulent discharge is cvidence of infection of the
anditory canal or of the middle ear

Nasopbarynx; Mouth; Nose: In acute pharyugitis and laryn-
gitis the throat is inflamed and swollen The mucous meu'\-
brane is shiny nnd red. Chronic inflanmation of these ;\\0
regions is common among heavy cigarette smakers audval ;0;
holics. In tonsillitis, the tonsils are cl)]arg?d, red, anfl swol cl
and covered with small, raised, yeliow-whi
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Tonsillitis is frequently the first sign of nfectious mono-
nucleosis. Diphtheria produces a dull gray membrane that
is firmly aitached to the mucous membrane of the throat.
Ulcerations of the throat may be signs of syphilis, agranulo-
cytosis, or tuberculosis. Perforation of the palate may be due
lo congenital syphilis,

A dry, shriveled tongue results from mouth breathing or
dyspnea and from dchydration. In anemias the tongue is
smooth and pale. A white-coated tongue with large projecting
red papilla (strawberry tongue) is seen in scarlet fever. An
abnormally large tongue is associated with myxedema. Lueko-
plakia is a white, smooth arca on the tongue or any mucous
membrane, It is a sign of cancer. Canker sores or fever
blisters are temporary and are frequently found in head colds
and when the general health is lowered for other reasons.
Ulcerations that fail to heal and fail to respond to local treat-
ment may be due to cancer, tuberculosis, or syphilis.

Red, swollen, bleeding gums indicate gingivitis. Heavy
metals like lead, bismuth, and mercury cause areas of brown-
black pigment deposits on the gingiva. Chronic gingivitis
results in a Vincent’s infection (pyorrhea). Hypertrophy of
the gums is occasionally seen in leukemia. Nontender, firm,
fixed tumors on the gums may be caused by benign or malig-
nant growths. The same type of ulcerations may be found
on the lips that appear on the tongue. Harelip, a congenital
deformity, is caused by failure of the two sides of the lip and,
sometimes the palate, to fuse.

Neck.—Enlarged lymph nodes may be a sign of syphils, in-
fectious mononucleosis, Hodgkin’s disease, leukemia, cancer,
or tuberculosis, The parotid and maxillary glands swell in
mumps. Abnormal enlargement of the thyroid gland occurs
with thyrotoxicosis and colloid goiter.

A stiff neck may result from overexposure to cold, men-
ingitis, cervical arthritis, strain, and infection of the neck
muscles,

Distention of the jugular veins is usually associated with
congestive heart failure. Vigorous pulsations of the carotid
arteries may be a sign of thyrotoxicosis, aneurysm, hyper-
tension, and aortic regurgitation.

The trachea normally lies shightly to the right of the midline
of the suprasternal notch. Lateral displacement is felt in
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thyreid enlargement, ancurysm of the norta, and mediastinal
tumors. A downward tug on the trachen is oecasionally found
with aortic ancurysm, ,

Signs of Diseases of the Cranial Nerves.—

Offsctory: Laoss of sense of smell {anosmia) may be due to
allergic rhinitis, head cold, or brain tuniors on the under-
surface of the frontal lobe. In case of head injury, anosmia
indicates fracture of the anterior fossa of the skull invelving
the eribiform plute.

Optic: Blurring of the disc may be a sign of syphilis. Papille-
dema is seen in increased intracranial pressure.

Oculomotor; Trochlear; Abducens; Rhythmic back-and-forth
uovement of the eyeballs in a horizontal or vertical plane
uystagmus) is frequently scen in diseases of these three
erves. Drooping of an eyelid and a dilated pupil result from

peripheral lesion of the third nerve. Inability to move the
ye oulward indicates sixth nerve palsy.

Trigeminal: Loss of Blinking when the cornea is gently
iched with a wisp of cotten (corneal reflex) is an carly
gn of fifth nerve disease. This reflex is not lost in trigeminal
euralgin. It is always absent in coma. Part of the trigeminal
sxve controls the museles (masselor and temporalis) which
e used for chewmg and opening the mouth, When this
vision (motar nerve) is diseased, the muscles are weak, and
hen the mouth is open, the jaw deviates toward the weak
ie.

Facial: The most common cause of peripheral nerve dis-
rbance is Bell's palsy—{flattening and drooping of one side
the face

Auditory: Tlus nerve consists of two distinet nerves, namels.
3 cochlear and the vestibular, the first having to do with
aring and the second with equilibrium. Both are sensory
rves. The lesions affecting the auditary nerve are menin-
is and tumors. Disturbance of the cochlear nerve causes
pairment of hearing. Disturbance of the vestibular nerse
:nifests itself by dizzipess or hy 4 staggering, swaying gait.
Hossopharyngeal: The principal signs of involvement of
s nerve are difficulty in swallowing (dysphagia) and loss
sensalion in the upper part of the pharynx.
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Vagus: The donnnant signs are cardiac disturbances such
as slowing of the heart rate and alteration of rhythm. Tumors
of the recurrent laryngeal nerve, a branch of the vagus, cause
hoarseness and loss of voice {aphonia).

Accessory: Lesion of this nerve resulls in inability to lurn
the head completely to one side because the sternocleido-
mastoid and trapezius muscles are paralyzed,

Hypoglossal: Paralysis of {he twelfth nerve causcs deviation
of the tongue fo one side when it is protruding from the
mouth. Normally the tongue protrudes in the midline

THE RESPIRATORY SYSTEM

Introduction.—The size and shape of the chest varies in
health and disease. Large, barrel chests, that are wider than
normal from front to back, are seen mn elderly people, if
skeletal changes have occurted, and m emphysema. Abnor-
mally small, narrow chests are seen in individuals who have
had rickets (vifamin D deficiency) in infancy or who have
been confined to bed with a chronic illness

Prominent ribs, scapulae, and clavicles without change m
shape of the thorax is usually a sign of loss of weight (emacia-
tion). This often occurs in the course of chropic illness such
as tuberculosis or cancer. Patients who have suffered from
rickets may have a prominent sternum (“pigeon breast”).
When the base of the sternum is depressed, the thorax re-
sembles a funnel (“funnel chest”) Small swellings felt at
the junctions of the ribs with the sternum indicate rickets
{racintic resary) They may, however, be congenital

The common belief that the flat, narrow chest in the anter-
ior-posterior diameter is always associated with tuberculosis
or chronic pulmonary disease is without foundation.

An increase in the anterior-posterior diameter of the chest
may result from backward curvature of the thoracic vertebrae
(kyphosis). When due to tuberculosis of the spine, a large
“hump” may appear resulting from collapse of the diseased
vertebrae. This is called the “hunchback.” Lateral curvature
(scoliosis) of the spine produces asymmetry of the chest.

Shrinkage of one side of the chest is usually associated
with fluid in the pleural cavity (hydrothorax) or air in the
pleural cavity (pneumothorax).
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A lacalized prominence on the chest wall occurs with tumors
and saclike Jesions of the aorta (aneurysm).

Bleeding nipples or masses in the breast indicate benign
or malignant tumors.

Percussion of the chest wall by gently tapping the surface
with the finger determines the density of the underlying
structures,

Fig, 26.~Schema of normal chest. (Courlesy of National Tubercy”
lasis Association, Medichrome, Clay-Adams Co., Inc.

The sense of touch (palpation) determines the texture of
the skin, muscular spasm, inequalities in lung expanslﬂll].
and the vibration felt when the patient speaks aloud (vocs

fremitus).
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Listening with the steth to the breath sounds or
spoken words (vocal resonance) that are referred through the
chest wall is called auscultation. Réles are abnormal sounds
of varied character heard on auscultation of the chest. Fric-
tion rub is a grating sound heard when the infected pleural
surfaces come in contact.

Physical signs of tracheitis are usually absent. Fever, if
present, is of low degree. The cough is dry and lasts three
or four weeks. A fereign body (such as a peanut) or infection
(tuberculosis) in the trachea may cause partial or complete
obstruction of the Jumen (tracheal stenosis). Dyspnea occurs
on both inspiration and respiration. Cough is usually present

In bronehitis physical examination reveals very little unless
the small bronchi become infected (bronchiectasis or pneu-
monia); then réles are heard.

In asthma the alveoli become blocked with secretions and
as a result air enters the lungs but 1s held in the air sacs.
During expiration the lungs cannot expel air from the alveoli,
and a wheezing sound is heard, associated with labored short
respirations and restricted motion of the chest.

With chronic inflammation, the alveoli lose their elasticity
and eapand, becoming larger than normal. This permanent
(istention of the respiratory passages is called bronchiectasis.
On physical examination moist riles are heard at the lung
hases.

The signs of pneumonia (lobar pneumonia, bronchopneu-
mionia, and primary atypical pneumonia) are variable and may
simulate each other. The most common findings are fever,
diminished breathing on the affected side, dullness on percus-
sion, increase or decrease in breath sounds, pleural friction
rub, rapid breathing, and cyanosis

Edema.—Edema of the lungs occurs in heart failure and 1s
determined by the presence of moist rles and alteration n
the breath sounds at the bases of the lungs. These signs may
suggest pneumonia, but the fever and symptoms may be
absent. In debilitating diseases and old age the circulation
of the blood through the lungs is slow, and edema of the lungs
will occur. This is called hypostatic congestion of the lungs.

Hefnorrhage.—\\'hcn a blood vessel in the lungs ruptures,
massive pulmonary hemorrhage is the result. Expectoration
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of large quantities of blood (hemoptysis) occurs in tuberen-
losis, branchiectasis, and pneumonia. If blood is swallowed,
black, farry stools and collec-ground vomitus will appear

within a few hours.

R

" e, r«“

'

| —

Fig 27.—Typical multiple tuberculous cavities (Courlesy Depart-
ment of Radiology, St Luke's Hospital. St Lous.)

Tuberculosis.—Finding tubceicle bacillus m the sputum is
positne proof of tubereulosts The most ])rcvuleul.dmmﬂl
findings are cough, blood in the spulun'\ .(l\emop.lySlS), losf
of weight, hoarseness, and fever \}’nh minimal lcsions occul;
ring in the apices of the lungs, signs are frequently absent.
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Tumors.—Primary malignant tumors of the lungs are un-

S lary neopl are always mahgnant and

are metastases from growths in other organs of the body.

Hemoptysis is common, The physical findings are few and
deceiving.

Tumors of the mediastinum produce enlargement of the
Iymph nodes in the neck (metastases), distended veins in the
arms and neck with edema, and lateral displacement of the
{rachea with partial slenosis.

Atelectasis.—Atelectasis is an airless condition of the Jungs.
Signs of dyspnca appear only when u large amount of lung
tissue collapses. The physical findings depend on whether
the bronchus is open or closed.

Emphysema.—Emphysenia is increased inflation and dilata-
tion of the alveolr. Scnile emphysema produces a barrel chest
and is one of the normal changes seen in advancing age
When the futction of the lung is hindered by disease, the
remaining lung tissue becomes hyperactive and assumes the
part of the discased lung. This is called compensatory ent-
physema.

Fluid.—The presence of fluid between the two layess of
pleura (pleural effusion) is a frequent complication of Jung
tumors and pneumonias of all types.

Pleuritis,—Acute inflammation of the pleura (pleuriis)
produces very few signs The most common are friction rub
and restriction of movement of the affected side by pain.

THE CARDIOVASCULAR SYSTEM

Introduction.~Signs of heart disease can be present without
symptoms. Symploms of heart disease atise only after lll§
heart begins to fail These were discussed in Chapter 13.

Enlargement of the Heart.—Enlargement of the heart js 2
sign of heart disease There are two types of curdm.c enlarge-
ment: (1) dilatation and (2) hypertrophy. Dilalf\\l9n occurs
when the heart is placed under unusual strain as in infections
(pneumonia). The muscle fibers become weak and stretch
Hypertrophy is a gcncra.l increase in the bulk of the heart
muscle fibers without an increase in thewr m.xmher. :I‘hF heart
normally dilates during exercise and exertion. This is tem-
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porary, and the heart returns to ils normal size. Pathological
dilatation occurs with hypertension (high blood pressure) and
disease of the heart valves. In heart disease dilatation occurs
first, follawed by hypertrophy. With enlargement of the heart
its outward thrust against the chest wall is easily observed

Fig 29 —Cardiac hypertrophy showing elongation of the aorta and
enlargemgnt of the right and left ventricles, and increased hilar sha-
t'i_t:)\lwls ) (Courtesy Department of Radiology, St Luke’s Hospital, St.

1s.

in the precordial area With each beat of the heart the chest
wall vibrates and appears to rise and fall. As the heart con-
tinues to enlarge, the area of vibration increases in size. The
ntensity or force of the vibration depends upon the strain
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Tumors.—Primary malignant tumors of the lungs are un-
common, Secondary ncoplasms are always malignant and
are metastases from growths in other organs of the body.
Hemoptysis is common. The physical findings are few and
deceiving.

Tumors of the mediastinum produce enlargement of the
Iymph nades in the neck (inetastases), distended veins in the
arms and neck with edema, and lateral displacement of the
trachea with partial stenosis.

Atelectasis.—Alclectasis is an ahless condition of the lngs
Signs of dyspnea appear only when a large amount of lung
tissue collapses. The physical findings depend on whether
the bronchus is open or closed.

Emphysema.—Emphysema is increased inflation and dilata-
tion of the alveoli. Senile emphysema produces a barrel chest
and is one of the normal changes scen in advancing age
When the function of the lung is hindered by disease, the
remaining Jung tissue becomes hyperactive and assumes the
part of the discased lung 'This is called compensatory en
physema

Fluid.—The presence of fluid between the two layers of
pleura (pleural effusion) 15 a frequent complication of lung
tumors and pncumonias of all types.

Pleuritis.—Acute inflammation of the pleura (pleurtis)
produnees very few signs The most common are fric.\ion rub
and resiriction of movement of the affected side by pain.

THE CARDIOVASCULAR SYSTEM

Introduction—Signs of heart disease can be present without
symptoms. Symptoms of heart disease arise only after the
leart begins fo fail. These were discussed in Chapter 13,

Enlargement of the Heart.—Enlargement of the heart 1s 2
sign of heart disease. There arc two types of cardiafc enlarge-
ment: (1) dilatation and (2) hypertrophy. Dilatation occurs
n the heart is placed under unusual strain as 1n infectious
(pncumonia). The muscle fibers become weak and strefch.
Hypcr(rophy is a general increase in t.he buik of the hear:
muscle fibers without an increase in their number. The hear
normally dilates during exercise and exertion. This is tem-

whe!
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Besides the pulsations produced by the heart’s action against
the chest wall, expansile pulsations may be observed from sac-
like outpouchings from the aorta (ancurysm). Pulsations over
the base of the heart or in the suprasternal notch may be due
to aneurysms of the subclavian or innominate arteries.

When the heart is weakened by discase it lacks suflicient
strength to push the blood from the venous side of circulation
to the arteiial side. This causes a backing up of blood into
the veins, and as a result they become overloaded and dis-
tended. In normal persons the veins of the neck are collapsed
when they sit in the upright position. Distention of the veins
of the neck and upper extremities occurs with congestive heart
failure. When the venous pressure is abnormally high, pul-
sations will be visible in the veins.

Thrills.—Thrills are vibrations transmitted through the chest
wall by the heart and aorta. If the hand is placed over the
precordial area, a sensation is felt sinular to that felt when
the hand is placed on a purring cat. A thnll is caused by
eddies of current that exist beyond a narrow opening. Thrills
are usually caused by defects mn the valves (aortic or mitral
stenosis) resulting from rheumatic fever. Thrills are also felt
in individuals with hyperactive hearts due to hyperthyioidism
Other conditions that produce palpable thrills are aneurysms
and congenital defects such as a patent ductus arteriosus

Blood Pressure.—Blood Pressure, as the pulse, has a wide
variation in normal persons. In normal young adulis the
systolic blocd pressure varies between 90 and 140 mm of
mercury; the diastolic varies between 65 and 90 mm of mer-
cury. Marked changes of blood pressure occur during physical
exercise and emotional stress The blood pressure may in-
crease to 160 mm. of mercury systolic and 90 mm. diastolic
An increase mn the blood pressure above the normal values
is called hypertension. Transitory elevations will occur during
exercise, but this is of little importance. An elevation of the
systohie pressure without an elevation 1n the diastolic pressure
may occur in hyperthyroidism. In general, most discases caus-
ing high blood pressure produce clevations in both the systolic
a{ld diastolic pressure. The blood pressure may increase in
diseases that mmpair the function of the kidneys (nephntis).
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placed on the heart. In exercise, excitenient, by perthyraidism,
and diseases such as hypertension and aortic regurgitation
which produce enlargement of the hiear, the vibrations on the
chest wall are forceful and sirong, However, the force of the
vibration depends upon the thickuess of the tissues in the
chest wall. In acute cardiac dilatation or a failing heart the
vibratious may be weak and feeble, :

Rate.~The beart rate 1emains normal in most casdac
disturbances until tachycardia {rapid heattheat) or heart fail-
ure develops. An abnormally slow pulse (bradycardia) is
usually a sign of slow sinus rliythm, severe heart bloek, o1 tox-
emia due fo uremia. 1t also occurs during convalescence front
high fever.

The pulse rate is not always a true tineasurement of the
heart rate. Cardiac arvhythunias sueh as auriewdar fibrillation
catse an ivregutar rliythm varymg in rate and force, and the
feebler contractions are not transmutied to the pulse.

Normally the radial pulse has s regular vhythm without any
alteration of force. The pulse of sinus arrhylhmia is felf as

i - in rate during spiration and a decrease
. - - #r the foree.
vhythm

PR

and torce With premature coua 5) of the
heart, the steady, regular rhyihm of the pulse is mterrupted
at varying mifervals with a strong beat followed by n fong
pause before the neat heat is felt A pulse that is felt fo 11s¢
suddenly with eatreme force and then to disappear suddenly
is called a collapsing palse 1t s best scen and felt when the
arm is leld up m the are  This is found o thyrotosicoss un‘d
acute febrile states A very pronounced collapsing pulse iS
called » Corrigan pulse and occurs 1n aorfic regurgitation and
patenl ductus arleriosus  The arferies of individuals with
marked arterioselerosis may be tortuous and show hack-and-
farth movement (buekling) with cack beat of the heart
The carotzd arteries i the neck are comunonly scen 1o
pormal mdividuals Pulsations are normally scen in pa!i\‘ﬂfs
who are nervous ar thin, Marked pulsations of the c-:n‘o:’ul
arteries are seen in patients suffering frome thyrotaxicosis,
sion, and aorfic regurpitation The same discases niay

hyperien: |
cgf;se isiblc pulsations of the arteries in e upper and lower

extresurtics.
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In cardiac failure and myocardial infarction fever is nsually
low grade due {o absorption of the broken down cells in the
myocardium. A septic type of fever is often the first sign
of subacute bacterial endocarditis. In pericarditis the presence
of fever depends upon the ctiology.

Signs of Peripheral Vascular Disease.—Pathological changes
occurring in blood vessels cause a change n the circulation
of the blood. In the early stages of arteriosclerosis the arteries
are firm and not compressible. As the disease progresses, the
vessels hecome tortuous and hard from calcification. The
calcifications are felt as small, hard, beadlike elevations along
the course of the artery. With impairment of circulation, the
fect become cold to touch and appear thin. The pulsations
of the arteries may be absent On elevahon, the foot becomes
pale; when dependent, the skin becomes cyanotic and red.
With extreme impairment of circulation, ulcerations and gan-
grene may appear.

Extreme redness, cyanosis, and pallor of the finger tips,
occurring in young people, particularly women, is character-
istic of Raynaud’s disease The toes are rarely involved

Buerger’s disease (thromboangiitis obliterans) is confined
to middle-aged men and most commonly involves the legs
and feet The vessel walls do not feel thick or beaded as
the vessels do in arteriosclerosis The pulsations of the arteries
in the upper extremities are usually weak The tips of the
fingers and toes are pale In severe cases they become cya-
notic. Severe pain associated with ulcerations and gangrene
is a late manifestation

Sudden pain occurs in the extremities when the blood supply
is cut off; the leg becomes pale, white, and pulseless and re-
mains so until recovery or gangrene develops. With the onset
of gangrene, the skin becomes dry, shriveled, and mummified.
As gangrene progresses, the skin turns black.

Abnormal distention of vemns in the upper exiremities is
2 sign of mcreased venous pressure as occurs in heart failure.
Tortuous, dilated, superficial veins in the lower exfremities
(varicose veins) result from weakness of the veins and of
their valves In varicose veins of long duration the skin around
the affected veins becomes brown. This pigmentation is
ascribed to stagnation of blood.
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With congenital stricture of the aorta (coarctation), hyper-
{ension oceurs in the upper extremities, while a hypotension
(low bloed pressure) exists in the lower extremities.

Hypotension is found in such chronic diseases as tubercu-
losis and Addison’s disease. Low blood pressure also occurs
in acute cardiac failure resulting from myocardial infarce-
tion and peripheral circulatory failure that follows acute
hemorrhage.

Edema.—Edema is an abnormal accumufation of fluid in
the tissues. The result is swelling. The most common causes
are heart and kidney disease and local obstruction of the cir-
culation. The edema “pils™ on pressure. Since it is painless,
patients often pay little attention fo the swelling in its early
stages. Edema is always an important indication of under-
lying systemic disease. Edema of the superficial tissues may
be absent but still be present in ihe internal organs (liver and
spleen). Generalized massive edema of the body with ascites
is called anasarca.

Cyanosis.—Blush color of the mucous membranes and skin
(cyanosis) is usually a late manifestation of heart failure.
In congenital heart disease it may exist through the entire
life of the patient. The most common congenital disease caus
ing cyanosis in adults occurs in a combination of defects:
stricture of the pulmonary artery, interventricular septal
defect, hypertrophy of the right ventricle, and location o
the aorta to the right side of (he heart. This is known as the
tetralogy of Fallot. Congenital heart disease such as dextro-
cardia and stricture of the ascending norta (coarctation of the
aorta) may exist without cyanosis. Clubbed fingers and tocs
is a frequent finding associated with chronic cyanosis bt
occurs as a late manifestation.

Dyspnea—-Shortness of breath (dyspnea) and shortness of
breath when the patient lies in a flat position (orthopnea) are
more commonly sympfoms rather than signs. These may
appear in such diseases as myocardial infarction and conges-
tive heart failure.

Skin.—The skin may present signs of associated heart
disease; for example, the malar flush of mitral disease and the

pink complexion of aortic stenosis These signs are not too

reliable.
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Inflammation of the veins (thrombophlebitis) occurs most
frequently in the Iower eatremines. The skin over the vein is
tender, red, and swollen, and the thrombosed vein may be
felt as a cord under the skin, When deep veins become 1n-
flamed, edema and fenderness are the prominent signs. Pain
in the calf on dorsilleaion of the foot (Homan’s sign) may be
an indication of deep thrombophlebitis,

THE BLOOD AND BLOOD-FORMING ORGANS

Anemia.—The most siriking sign of decrease m the number
of red blood cells in the blood (anemia) is pallor of the skin,
mucous membranes, and nail beds. In acute hemorrhage due
to severance of a laige artery or bleeding peptic ulcer, the
skin appears waxy and white The respirations become rapid
and shallow, and the pulse rate incrcases. The pulse feels
weak and thready. The loss of blood causes the blood pres-
sure fo fall, particularly the systolic pressure.

‘With chronic loss of blood, as occurs in cancer of the bowel,
or bleeding hemorrhoids (piles), there 1s a decrease in the
amount of iron in the blood (hypochromic anemia). The skin
appears pale with very little change in the blood pressure.
The fingernails hecome spoon shaped and brittle (koilo-
nychia)

It is important to remember that fainting produces pallor
without loss of blood This is due to the narrowing of the
peripheral blood vessels (vasoconstriction). Some people
normally have a pale skin Following blood loss, fever may
occur, but it is not common unless the loss of blood is severe.

Anemia resuiting from absence of an antianemic factor in
the liver and failure of the stomach to seercte an unknown
aneniia-preventing substance necessary for red blood cell
formation is called pernicious anemia The onset 15 insidious.
The skin becomes pale and develops a lemon-yellow tinge
When the anemia is severe, fever 1s common The margmns
of the tongue become sore, smooth, and red. The signs of com-
plicating nervous system mvolvement occur, the deep tendon
reflexes may be mcreased or decreased and tuming fork vibra-
tions are not felt over the hones of the lower extiemities

Sickle-cell anemia is a disorder confined to Negroes The
red cells assume a crescent shape (sickling). Patients with
this disease develop chronic leg ulcers, moderate enlargenient
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characterized by increased tendency to bleed. Excessive
hemorrhages may be produced by trivial injuries. Sometimes
the bleeding is into joint cavities (hemarthrosis). The under-
lying pathology is unknown; somehow the blood is unable to
clot in the normal manner.

THE GASTROINTESTINAL TRACT

Introduction.—Many of the discases of the digestive tract
produce sunilar symptoms and signs. The differential diag-
nosis depends upon the history, clinical course, and informa-
tion obtained from special laboratory procedures. Often
physical signs are absent in the early stages of disease and do
not appear until the condition has become advanced. This s
especially the case in the various forms of cancer of the ab-
dominal organs. Physical findings are frequently absent in
peptic ulcer, early cancer, gastritis, and intestinal neuroses.

Tenderness and Muscle Spasm.—Two of the most important
signs of gastrointestinal disease are abdominal tenderness and
muscle spasm. Both may be localized or general in the abdo-
men, Tenderness may be misleading, as it depends upon the
palient’s threshold to pain. Rebound tenderness is pain ob-
tained when the examining fingers are suddenly released from
deep pressure on the abdomen Tenderness or pain produced
by palpation is usually a sign of inflammation of the periton-
eum, Many exceplions may exist; for example, epigastric
tenderness found in uncomplicated peptic ulcer and gastritis.
This may be no more noticeable than the discomfort felt in
normal persons who are highly sensitive Tenderness can he
elicited from any part of the abdomen in patients who are
suffering from severe emotional upset with digestive tract
symptoms,

Muscle spasm of the abdominal wall muscles is due to in-
creased tension of the muscle fibers Voluntary muscle spasm
is common among patients who are unable to relax It rarely
precedes tenderness as a sign of gastrointestinal disease.
When it does, 1t is usually associated with a disorder involving
the muscle itself, such as myositis

Superficial tenderness of the skin can readily be differen-
tiated from peritoncal tenderncss by gently pinching or strok-
ing the skin,
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of the heurt, and low-grade fever. This discase may be con-
fused with rheumatic heart disease because of the cardiac
findings.

When the membrane surrounding the red blood cells is de-
stroyed by bacterial toxins and such chemicals as methyl-
chloride or benzol, anemia develops (hemolytic anemia).
.'Taumlice, enlarged spleen, and pallor are the common find-
ings.

Polycythemia Vera.—An abnormal increase in red blood
cells in the blood (polycythemia vera) produces an enlarged
spleen and gives the skin a reddish-purple hue. Following
hemorrhage, there is a physiological increase in the number
of red blood cells {hemoconcentration) hecause of the in-
creased concentration of the fluid portion of the blood.

Leukopenia.—An abnormal decrease in the number of white
blood cells (leukoeytes) in the blood is called leukopenia.
Leukopenia occurs in a large number of diseases. Some of
the diseases in which leukopenia is commonly present are
measles, malaria, cirrhosis of the liver, and influenza.

Leukocytosis.—An abnormal increase in the number of
white blood cells in the blood is called leukocytosis. There
are two types. (1) the symptomatic or secondary form oceur-
ring in such infeetions as pneumonia and scarlet fever and (2)
the primary form which is called leukemia. Leukemia may
involve any of the several types of white blood cells. The most
commen forms of leukemia are the mycloid (neulrophiltt)
Jeukemia, lymphatic (Iymphocyle) leukemia, and monoeytic
(monocyte) leukemia. In general, the signs are moderale
fever, enlarged Iiver, spleen, and lymph nodes, and bleeding
from the gums, The hver and spleen usually show a slight
enlargement. The liver edge is smooth, nontender, and firm
and extends below the margins of the right ribs. The splcc.n
is smooth, nontender, and firm and eatends helow the margint
of the lcft ribs. In the carly stages of leukemia the Iymph
nodes are small, round, firm, movable, and nontender  As
the discase progresses, they enlarge and may hecome matted
together.

Hemophilia.—Hemophilia is a rare hereditary disease trans-
mitted through females but oceurring only in males, It is
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high obstruction of the small intestines than in a low obstruc-
tion of the colon. The vomilus is usually foul smelling. A
fecal odor is a sign that the obstruction is 1n the colon. The
patient appears prostrate. The pulse 1s rapid and the tem-
perature subnormal, and the skin of the extremities is cold,
pale, and cyanotic. With prolonged obstruction the blood
pressure decreases. A tender mass may become palpable at
the mte of obstruction. The most common causes of infesfinal
obstruction are volvulus, adhesions, strangulation of hernias,
and occlusion of the mesenteric artery.

Ascites—Ascites is an abnormal accumulation of flud in
the peritoneal cavity. In aculc ascites the abdomen rapidly
mcreases in size, appears tense, and 1s globular in shape.
When fluid accumulates slowly, the abdominal wall has time
to stretch, and the signs are less pronounced The fluid in
the peritoneal cavity will shift with the movement of the
patient since 1t follows the law of gravity Tapping the abdo-
men with the hand produces a fluid wave which can be felt
by the examiner.

Hemorrhage.—Bleeding from the gastiointestinal tract is
indicative of a pathological lesion somewhere 1 the tract If
nmuxed with feces, the blood may be bright red or altered
n color, Blood coming from high up in the ntestinal tract
produces black, tarry stools (melena). This is seen in cancer
of the stomach and peptic ulcer Blood coming from the lower
ileum or colon is red, as, for example, in ulcerative colitis.
Certain medicines such as charcoal, 1ron, and bismuth will
produce gray-black stools which may confuse the diagnosis.

Vomiting of blood (hematemesis) may or may not come
fiom the stomach. It must be distinguished from hemorrhage
occurring 1 the lungs which produces bloody sputum (hemop-
tysis). In arthosis of the hiver or splenic anemia, the veins
of the esophagus may become varicosed and bleed. The blood
may be vomited fresh or pass into the stomach and become
partly digested If 1t 1s then vomuted, it will be black and
resemble coffee grounds Some causes of gastric hemorrhage
are acute gastritis, cancer, and peptic ulcer.

Jaundice.—Jaundice (teterus) 1s a yellow discoloration of
the tissues It 1s due to the presence of an excessive amount
of bile or hile prgments in the blood The degree of jaundice



176 Pathology

In acute appendicitis tenderness and pain may first be feit
in the cpigastrium and later in the right Jower quadrant,
where it becomes Jocalized. When the appendix becomes
gangrenous, rehbound tenderness and muscle spasm appear.
if the appendix ruptures and peritonitis develops, it may re-
main localized or it may spread throughout the ahdomen and
hecome generalized. When this happens, the abdominal wall
hecomes rigid and hoardlike, with generalized tenderness and
pain.  This holds true in cases of ruptured organs (liver and
spleen) or perforated hollow viscus (stomach and intestines).

Inflammation of the large intestine (colitis) can produce
generalized tenderness or tenderness localized to any of the
four abdominal quadrants

A palpable mass is a sign of twmor (benign or malignant),
abseess, inflaminatory mass (appendiceal abseess), or disten-
tion of a hollow viscus (stomach) with gas, fluid, or sofid ma-
terial  Many normal structures hencath the abdominal wall,
such as the liver, kidneys, or abdominal aorta, are palpable.
Tenderness of a mass generally mdicales inflammation. Hard
masses disappearing after an enema and defecation are usu-
ally due to impacted feces A soft, pliable, tympanilic mass
velieved by belching or gasiric tube indicates distention of 4
hollow “iscus, the stomach or mtestines, with gas.

Perstaltic waves of the digestive tract may normaily be visi
ble in patients with a thin abdomial wall. These waves can-
not he felt by the patient. When the Junien of the intestines
becomes obstructed, the intestinal contents in front of the ob-
structive lesion (lumor or adhesions) caunot pass through to
ihe lower end of the tract The onset of the symptoms a'nd
signs of an intestinal ohstruction is sudden The earliest sign
is severe cramping pain localized in the epigastrium or near
the umbilicus. There may be relief of pain between the _fﬂ'
tacks, but it 1s not complete. The patient will roll from side
1o side, holding his legs in a flexed position, The cramps are
aggravated by ingeston of food or laxatives. If the ohstruc-
tion is not removed, the bowel becomes distended and the ab-
domen appears swollen, giving a tympanitic sound on percus-
sion. The abdomen is very tender to touch. Sometimes ('hc
Jistended loops of bowel will show an ntestinal pattern with
an increase in the peristaltic mov ement ll!nt is visible on "}0
surface of the abdominal wall. Vomiting is more common Iint
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pennephric abscess, bulging of the costophrenic angle may
occur. With abscess formation localized in the kidney, the
bady may be curved toward the affected side to relieve the
pain. .\ “cold” abscess from tuberculosis may reveal itself
by a bulging mass in the loin. Such a mass is not tender.

Kidney Enlargement.—The most frequent causes of kidney
enlargement are malignant tumors, polycystic disease, hydro-
nephrosis, and abscess formation.

It is difficult to determine abpormally small kidneys by
physical examination. If only one kidney is smaller than
normal it indicates cither congenital aplasia or atrophy result-
ing from disease. If hoth kidneys are small, it usually means
chronic pyelonephritis.

Chills and Fever.—Clulls and fever in the presence of
renal findings indicate infl tory disease of the urinary
tract such as pyelitis or cyshtis. Low-grade fever may occur
in renal tuberculosis

Uremia.—1If discasc of the kidneys is allowed to progress,
renal function becomes impaired and uremia may develop.
The physical findings of uremia are varied. The most common
signs are stupor, convulsions, restlessness, muscular twitching,
edema, hypertension, and retinal hemorrhages. The odor of
the breath may he anumoniacal due to the excess of nonprotein
nitrogen in the blood A rhythmic type of breathing (Cheyne-
Stokes breathing) is common The elevation of blood pressure
is usually not quite so high as that found in essential hyper-
tension, When uremia 1s severe the heart may be found to
be enlarged, and the symptoms and signs of heart failure may
appear. Heart failure 1s usually due both to the renal insufli-
ciency and the elevated blood pressure A moderate fever is
common The skin usually appears pale due to a progressive
anemia that develops as a result of the toxic effect on the bone
marrow.

Edema.—Edema appears during some stage of most types
of nephritis The loose subcutaneous tissue of the eyes may
be the first to show puffiness, Later edema involves the ankles,
legs, and the external genitalia In the terminal stage general
anasarca with ascites may develop.

Bladder Distention.—A distended bladder appears as a
smooth, firm, round, fluctuant, tender mass beneath the ab-
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depends upon the amount of bile in the Llood. When the
amount is small, no discoloration of the skin is seen. The
increase in bilirubin in the blood can at first be detected only
by chetnical analysis. As the amount of hilirubin in the blood
increases, the skin will change from a pale yellow to yellow-
green to dark orange. A lemon-yellow tinge of the skin is
usually found in patients ill with pernicious anemia. The most
common causes of joundice are damage to the liver aud ob-
struction of the common bile duct.

THE GENITOURINARY TRACT

Introduction.—The signs of urinary tract diseases found
during physical examination are usually not outstanding. Fre-
quently, special laboratory tests, x-ray studies, and cystoscopy
arc necded fo make a diagnosis In many cases a systemic
change (edema, fever, and chills) is the first evidence of
kidney disturbance as occurs in pyelitis or nephritis.

Blood, pus, gravel, or cloudy urine are the most important
signs of urinary tract disease. These attract attention to the
presence of some abnormality in the kidneys, uferus, blad.dcn
or urethra Hematuria (bloody urine) usually means serions
disease. The urine of glomerulonephritis is “smoky” due {0
the mixture of red blood cells and urine. Bleeding that is
present throughout urination may arise from any portion U.f
the urinary tract. Bleeding that occurs at the onset of uri
nation originates in the urethra Bleeding at the end of urina~
tion suggests a lesion in the bladder such as cystitis or cancer:
In most cases, bleeding means the presence of a stone oF
tumor or tuberculosis.

Tenderness.—Abdominal or back tenderness elicited by pal-
pation is of little significance in determining the presence of
disease of the kidneys. A normal kidney or bowel distended
with gas lymg near the kidney may both be tender to palpa-
tion. With kidney or urethral stone, tenderness may be present
along the course of the ureter or over the costoverichral angl?-
Anatomically the right kidney lics lower than the left and is
casier to feel. The lett kidney iy more difficult to palpate.
Acute infection of the kidney or the perirenal structures causes
nderness and pain. In chironic renal disease, tenderness

1 te R
igclacss marked. With tumors, abscesses of the kiduney, and
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maloid arthritis affects multiple joints and most commonly
involves the proximal phalangeal joints of the fingers Arth-
rilis involving the spine, hips, and shoulders is called Marie-
Strumpell’s disease. In the late stages of rheumatoid arthritis
the joints become fixed (ankylosed} and the muscles of the
extremities atrophy. The outstanding signs are the long, spin-
dle-shuped fingers associated with swelling of the interphalan-
geal joints of the fingers and ulnar deviation of the hands.
Rheumatoid arthritis in children is called Stll's discase.

Hypertrophic arthritis is a chronic disease involving multi-
ple joints. Signs of acute arthuiis are absent. It does not
produce ankylosis but on x-ray examination the bones show
small spurs at the ends. It most frequently involves the termi-
nal interphalangeal joints of the fingers and the larger joints.
As the discase progresses, small, hard, fixed bone growths
may appear at the terminal interphalangeal joints of the fin-
gers (Heberden’s nodes).

The arthritis of rheumatic fever is migratory, invelving one
joint after another. However, several joints may be involved
simultaneously. The joints will show the typical signs of swell-
ing, tenderness, etc,, but with treatment and bed rest they
subside. There is no residual joint damage.

Abnormal skeletal development in children is due to endo-
crine disturbance (achondroplasia) or vitamin deficiency
(rickets). In young adults softeming of the bones (osteo-
malacia) is associated with vitamin D deficiency This disease
is more common among women, especially during pregnancy
and lactation Osteitis deformans (Paget’s disease) is more
common among middle-aged males. There is generalized
enlargement of all of the bones with kyphosis.

The most common disorder of the muscles is muscular rheu-
matism. This is due to inflammation of the fibrous tissue.
Acute rheumatism occurs after long exposure to dampness
and cold. When it is severe, the muscles become tender and
spastic. An abscess of the muscle shows signs of tenderness
and swelling limited to the zone of inflammation.

Small, hard, bony masses in the fibrous tissue of the muscles
are signs of a rare disease called myositis ossificans.

The Endocrine System.—Disorders of the endocrine glands
pIay' an important role in the production of various abnor-
malities of stature, the muscles, skin, and nutrition. Endocrine
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dominal wall extending above the pubis. Discases of the
bladder (twmor, cystitis) produce very few signs.

External Lesions of Syphilis.—The eaternal lesions {ulcers)
of syphilis may appear on the glans or on the shaft of the
penis, In the female, they are found on the labia or vaginal
niucosa,

Absence of Testes.—The absence of testes in the serofum indi-
cates fallure of licir descent from the abdominal cavily,
through the inguinal rings, into the scrotum,

Varicocele; Mydrocele; Spermatocele.—A mass of diated
veins felt in the scrotum is called a varicocele. The most
common cystic masses of the scrotum are the hydrocele and
the spermaltocele. These tumors are fluctuant and travsmit
light. To ftest for transmission of light, the room must be
darkened. A flashlight is held against the scrotum next to the
tumor mass. If translucent, a diffuse pinkish glow will ap-
pear; this will indicate that the mass contains fluid rather
than solid tissue.

THE MUSCULOSKELETAL AND ENDOCRINE
SYSTEMS AND THE SKIN

The Musculoskeletal System.—The sympfoms and also the
signs of discases of the joints are pain with limitation of
motion, swelling, and beat and redness over the involsed
joint or joints. The pan 15 usually localized and relieved by
immobilization. If joint swelling is severe, pain will be present
at rest. If fluid is present to excess in the joint cavily, fluctu-
ation may be demonstrated; olherwise the swelling may he
of the ligaments and other structures surrounding the joint
In rheumafoid arthritis fluid 1s absent In the acute stages
of arthritis, heat and redness are always found. If the discase
hecomes chronie, these signs disappear but pain and sweiling
may remain In chronic noninfectious arthritis, such as rheu-
matoid arthritis, muscle atrophy results from lack of use of
the extremities.

Arthritis may affect a joint singly ar involye many joints.
Infectious arthritis (pyogenie, gonacoceal. streptococeal) morc
commonly affects the knees, ankles, and wrists. Tuberf:ulcns
arthritis, as a rule, is monarticular, but it may be polyarticular
The hips and the spine arc the joints usnally iny ohed Rlict
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increase in hunger and appetite (polyphagin). As the disease
progresses, there is an increase in weight and a decreased
folerance for skin infections such as boils and fungus infec-
tions (Monilia albicans). The deep reflexes in the lower ex-
tremuties may be absent {peripheral neuritis). Examination
of the urine will be positive for sugar (glycosuria). In uncon-
trolled diabetes the patient may develop acidosis due to the
excessive accumulation of acetone bodies (acids) in the
blood. When severe, the patient becomes comatose {diabetic
acidosis). His breath has the odor of acetone. The urine will
give a positive test for acetone bodies. However, the actual
signs on physical examination may be hmiled to emaciation
and various skin lesions.

Hyperfunction of the parathyroid glands (hyperparathy-
roidism) produces marked shortening in stature with extensive
skeletal deformities due to calcium depletion. Pathological
fractures, kyphosis, and narrowing of the pelvis are common.

The Skin.—The most common sign of skin disorders is a
rash which may be localized, as in contact dermatitis, or ex-
tensive, as a manifestation of some systemic disease such as
furunculosis (boils) complicating diabetes. It may be gen-
eralized as in measles. The pathological process of skin lesions
usually assumes some distinct characteristic. They may be
of any size, color, or shape and be in different stages of growth
or regression. Somte skin diseases are characterized by an
original lesion which is called the primary lesion or the herald
lesion. It may differ entirely from the secondary rash which
oceurs later,

Primary lesions are macules, papules, nodules, wheals, vesi-
cles, pustules, bullae, and tumors. Macules are flat, circum-
scribed lesions of various sizes, such as bruises and freckles.
P“Pules or pimples are solid elevations without fluid as seen
i acne papules. Nodules are small tumors m the subcutane-
ous tissue such as the tophi of gout Wheals are edematous,
flat elevations usually oval in shape and seen in allergic
conditions. Vesicles are small blisters and contain fluid. Bullae
are large blisters. Pustules are small elevations containing
Pus and are seen in smallpox. Tumors are soft or hard, freely
Mmovable or fixed masses such as lipoma.

The secondary lesions are scales, excoriations, fissures,
crusts, ulcers, and scars, Scales are dry masses of epidermis.
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glund discase may affect the entire body, as in dwarfism and
gigantism {pituitary disorders).

The objective skin changes arc those of color, pigmentation
(diffuse or loealized), and hair growth, In myxedema {hypo-
thyroidism) the skin is dry and thick; in acromegaly (hyper-
pituitarism) the skin is dark and thick.

Disturbances of hair growth may be signs of endocrine
disturbances. Loss of hair on top of the head, with overgrowth
of hair on the arms and legs, is 2 common finding in acro
megaly. The reverse of this in males—a heavy growth of
hair on the scalp with absence of hair on the face, frunk,
arms, and legs—suggests underactivity of the male gonads.
Overgrowth of hair on the face, particularly in the female,
is associated with disorders of the adrenal corfex (adrenal
virilism},

Extreme disorder of the thyroid gland (byperthyroidism)
produces protrusion of the eychalls (exophthalmos). Thick
eyelids and frequent squinting of the cyes oceurs in myxedema
(hypothyroidism). Abnormality of the nasal bones, such as
a short nese, may result from congenital hypothyroidism. Mal
formation of the mouth may he related to endocrine disturb-
ances during childhood such as delayed eruption of the teeth
in hypothyroidism and small teeth resulting from overactivity
of the pituitary gland.

The most frequent abnormality of the genitalia 1s under-
development, as oceurs in hypopitwtarism. In the male, the
testes and penis are smaller than normal in proportion to t.hc
age of the patient. In the female, a small pin-point cervix with
abnermally small uferus is found on vaginal examination.

Premature sexual development (pubertas praccox) occurs
with tumors of the pineal body, the suprarenal corfex, and l.he
testes. The penis may enlarge, and pubic hair and a deep voice
may appear long before puberty. The testes may fail to descend
into the scrotum and remain in the abdominal cavity {cryplor-
chidism).

Pubertas praccox in girls is characterized by carly onsct
of menstruation, enlargement of the breasts, and growth of
pubic hair. It occurs in ovarian tumors of the granulnsn-ccu
!y[l’)‘:i}\helcs mellitus results from a disturbance in the pan-
creas. Early in the disease the p‘a(ient‘complains.of. fatigue,
abnormal gain of weight, excessive thirst (palydipsia), and



Signs of Disease 185

pigmented skin; if injured or irrifated, they may become
malignant. The “birthmark” or *“port-wine mark” is a con-
genital vascular mole.

STUDY QUESTIONS—UNIT IH

What 1s a symptom? u sign? Give examples of each
What are some of the characteristics of pain?

What is the difference belween a functional and organic
disorder?

Describe and give the significance of some of the common
symptoms of the nervous, the respiratory, the cardio-
vascular, the gastrointestinal, the gemfourinary, the mus-
culoskeletal and endocrine systems, the head and neck,
the blood and blood-forming organs, and the skin

5. How does the body react to mjury?

6. Discuss imporlant signs of the nervous, respiratory, cardio-
vascular, gastrointestinal, genitourinary, musculoskeletal,
and endocrine systems, head and neck, the blood and
blood-forming organs, and the skin

o —

-
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Scaling of skin occurs after scarfet fever and sunburn. Ex-
coriation is displacement of the superficial skin tissue. This
lesion is most commonly caused by scratching, as jn scabies
and cczema. Fissures are cracks in the skin as occurs with
severe “chapping.” Crusts arc dried masses of pus and serum
as in smallpox lesions. Ulcers are desiructive excoriations of
the skin as are scen in cancer. Scarring is formation of new
conncetive tissue replacing the tissue lost from injury or
discase,

Looseness of the skin s commmeon in okl people and is due fo
Ioss of elasticity of the superficial structures in the skin. In
younyg individuals it indicates recent loss of weight. Normally
the skin is moist during warm weather and after eertion
In infections diseases with high temperature the skin is very
damp and wet. If the fever is prolonged, the skin becomes dry
(dehydration). A cold, clammy skin may be a sign of periph-
eral citculatory collapse. In myxedema, old age, and diabetes
the skin is abnormally dry.

Thinning of the skin (atrophy) may be generalized, as in
ald age, or localized, as around arthritic joints, Striae are
pinkish lines seen over the abdomen and the hips during
pregnancy and in obese individuals.

Hypertrophy, or thickening, of the skin is found in myxse-
dema, moles, and corns.

Changes in the color of the skin (pigmentation) may be
general or Jocal, depending on the cause. Congenital nbsen_C'-’
of pigmentation (albinoism) gives a white or pmkish 'sku'h
Pigment-frec areas suriounded by arcas of darker skin is
called vitiligo. Increased pigmentation is common in the folds
of the skin (axilla) and on the exposed skin of the hands al}d
face. A gencralized yellow-brown pi tation of the skin
js associated with Addison’s discasc, -diabetes, and l]\e.lalc
stages of cancer. Darkening of the nipples and ax‘cu[:.n‘ h{suc
of the breasts during pregnancy is a mnormal physiological
change. In bruncttes the skin may be darker. Exposure fo
the sunlight, cold, and heat will produce a temporary rcqﬂ°§>
of the skin. Patchy light brown discoloration of ll}e skin (1]5
often a sign of healed skin Iesions. Scars are often pigmented-

mon malignant tumor of the skin is the epi-
n is the

The most com 3 i
dermoid carcinoma. The most frequent benign lesiol

verruca (wart). Moles are hrown, raised, circular areas of
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cardiography, basal metabolism tests, and blood chemistry
determinations. The information thus obtained, however,
is of little value unless the examuner is familiar with the
vatious diseases and their manifestations, The laboratory
tests do not in themselves furnish the diagnosis. One must
be able to assign to each picce of evidence 11s relative import-
ance in order to make a diagnosis. It is obviously important
that a correct diagnosis be made early in order that treatment
may be started before the disease is advanced.

The nurse may be of valuable assistance to the physician.
By her close contact with the patient she has an opporfunity
to study the patient, which may be most valuable. By reporting
her findings 1o the doctor she can greatly aid in making the
correct diagnosis. An alert nurse will keep concise, detailed
notes on the patient’s climeal chatt. These notes can be in-
valuable to the doctor if they contain pettinent, accurate
details. Too often they represent lost opporfunitics by being
trivial or by missing important data

In determimng the nature of a discase the doctor may use
one or more methods of diagnosis. Sometimes the diagnosis
can be made from the patient’s history. A patient who has
angma pectoris will complain of a peculiar distress or aching
in the chest which 1s so characteristic that it alone suflices for
the diagnosis. Frequently the patient will deseribe this dis-
comfort as indigestion mstead of pam. It is most commonly
ocated 1n the center of the chest, and rarely over the precor-
dium and apex of the heart. It may arise in the epigastrium,
chest, or neck, and charactenstically radiates down the arm.
The radiation 1s more commnon in the left than the right arm
The descriptive terms used by the patient are important. Some
will experience tightness in the chest, a burning sensation, or
a feeling of fullness Frequently the discomfort is so mild
the patient hesitates to call it pain  The distress has a sudden
onset, especially on exertion. Walking 1s the most common
form of activity to bring on a spell of distress Next to physical
effort 15 mental excitement 1 bringing on the pain. The dis-
tress may also occur after a full meal or exposure to cold
weather. In many other disorders also the history furnishes
the most important evidence for the diagnosis.

Physical Diagnosis: This is made from the objective signs
of a diseasc found by physical examination through the means
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HOW THE DOCTOR MAKES THE DIAGNOSIS
(DIAGNOSTIC PROCEDURES)

_Unils Il and 1I{ lay the foundation for the understanding of
his material, and only if they have been mastered thoroughly
vill the student get the full significance of diagnostic proce-
lures. Particularly will the knowledge of physiology, chemis-
ty, and bacteriology be necessary in learning about the
hysical examination and Iahoratory diagnosis. From nursing
rts the student has learned or js learning her responsibility
1 the different tests. For quick reference to the normal and
athological significance of the tests described in this unit, the
udent is referred to pp. 338-339.

HAPTER 15

ISTORY

Introduction.—Diagnosis 1s the art of determining the nature
a discase from its symptoms and signs. Symploms are
bjective and are described by the patient through the course
history taking. Signs are objective, and these the physician
covers during his physical examination. In sonie instances,
s diagnosis is obvious and made without difficulty, but so
my diseases have similar symptoms and signs that the
ignosis may be very difficult, Then the physician may use
seial methods of examination such as x-ray studies, electro-
186
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X-Ray Diagnosis: This is made by use of the x-ray machine
and the {luoroscope. When the a-vay machines are in opera-
tion, invisible beams of electrons (x-rays) are produced. These
have the power o pencirate soft hssues such as Iungs and
muscles but me stopped by opaque ebjects such as bones,

- « - A
Fig 31 —Visualization of a normal bronchial tree with Lipiodol.

(Courtesy Edward Mallinehrodt Tastituie of Radwology, Washanglon
Umveruty School of Medicine, St Louis )

metal, and large sohd organs as the liver and spleen. Hollow
organs which ordinarily are invisible can be filled with radi-
opaque material that will stop the x-rays. In order to study
hollow organs, special iquid preparations are used that con-



188 How the Doclor Makes the Diagnosis

oi: inspection, palpation, petcussion, and auscultation. These
will be discussed in greater detail in Chapter 16,

Differential Diagnesis: This is the act of deciding which of
l\}'o or more diseases with similar symptoms is present 1 a
given case.

Diagnosis by Exclusion: This is made by excluding one by
ane those discases which must be considered in view of the
evidence, therehy leaving only one discase which fits best
the signs and symptoms which are present. For example, a
patient suflering from swollen, painful joints may have one
of various forms of arthritis such as rheumafoid or gonococcal
arthritis. The typical symptoms, signs, and laboratory find-
ings and clinical course of cach discase are compared with
those present and if they do not fit the case it is eliminated.
If a diagnosis cannot be made on the basis of the paticnt’s his-
tory and physical examination, a tentative diagnosis only 1s
made. This diagnosis is temporary and used as a woking
basis until the final diagnosis is made.

Laboratory Diagnosis: This is made by a chemical, micro-
scopic, or bacteriological study of the various body fwsucs
secretions, and discharges. Frequently laboratory examin-
ations are necessary in order to make a diagnosis or to climi-
nate certain diseases. This is best illusirated by a patient
suffering from kidney discase The most common chemical
tesls used are the delerminations of nonprotein nilrogen
(N.P.N.}, urea, and uric acid mn the blood. Kidney fuuction
may be studied by various tests including the phenolsul-
fonphthalein (P.S.P). the urea clearance test, and many
others.

Pathological Diagnosts: This 1s made by observing the gross
or microscopic changes in discased iissue. For cxamp\e,'a .
malignant lesion such as carcinonia of the lip has cerlain
Zross characterisics that diferentiate 1t from other lesions
that may appear on the lips. However, benign lesions may
resemble it. To be sure of the diaghosis, a small piece o
living tissue 1s excised from the lesion. This process 1s called
biopsy.

Serum Diagnesist This is made by the use of serological
tests such as the Wassermann and Kahn lests for syphilis and
the agglulinu\ion tests for undulant fever and typhoid fever.
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cation, and exertion; the nature of their onset and cessation,
whether sudden or insidious, intermittent or continuous; how
long the symptoms have been present; and what aggravates
or relieves them. For example, pleural pain usually appears
in the lower part of the chest, has a sudden onset but is of
short duration; it may or may not be associated with an upper
respiratory infection, and it is aggravated by cough and deep
inspiration. After a good, detailed history has been taken,
the doctor often considers a L ible d

of p g1

Leading questions should be avoided as patients may sub-
consciously tend o answer questions the way they think the
doctor wants them lo.

Family History: This part of the history can be very
important. It should contain data on the mother, father,
grandparents, brothers, sistefs, and children — their ages,
whether they are dead or alive, their state of health if alive,
and the cause of death if dead. Many diseases such as peptic
ulcer, diabetes, migraine headache, angina pectoris, coronary
heart disease, hypertension, nephritis, I plilia, and allergic
disorders tend to run n famines. The listory of tuberculosis
in the family is important from the standpomt of contact
mfection. If there 1s a hereditary disease in the family, such
as hemoplulia, detailed study of the health of the grand-
parents, aunts, uncles, and cousins should be made.

Past History: Past history begins with the birth of the
patient and includes the story of his life up to the onset of
the present illness. It is needless to say that this constitutes a
valuable part of the record. Some adults, especrally elderly
people, have difficulty i remembering all that has happened
to them. Mothers or fathers can give the Iustory for their
children. A history of residence in the tropics in a patient
should bring to mund the various tropical disorders to which
le may have been exposed The general state of health and
strength up to the present illness should be obtained. Has
the patient been strong and active in outdoor life such as
fishing, hunting, and other sporfs, or has he led a quiet indoor
life because of frailness?

A record of previous diseases is next obtained and should
include all his symptoms. The patient should be questioned
about all acute infectious diseases such as measles, mumps,
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!ain barium or iodine. Lipiodo! is such a preparation which
is used to examine the air passages in the lungs. The x-rays
which penetrate the body are made to strike a special type
of film on which they have a photographic effect, leaving a
“negative” film or print on which densities appear white
opaque and the tissues {hrough which the rays pass appear
black or gray. The fluoroscope consists of a sensitive sereen
that is movable and may be placed over the patient’s body
to study the opaque structures that become visible in outhue
when they stop the rays. Its most valuable use is in the study
of ihe lungs, the size and shape of the heart, and, after the
ingestion of barium, the peristaltic waves and outlines of the
stomach and intestines. The pictute produced on the x-1ay
film is kept as a permanent record, while that produced by
the fluoroscope is only seen while the machine is in operation.

History.—A well-taken history is a most important part of
the diagnosis. To obtain a good history the patient must be
made to feel at casc and realize that the answers he gives to
the doctor’s questions are for his own benefit and are not {0
satisfy idle curiosity. The valuc of the history depends upon
the veracity and intelligence of the patient and the astutencss
of the doclor. A good history must be accurate and specific.
All previous 1llunesses must be given by name with a deserp-
tion of their symptoms. All information given by the patient
must be accurately dated.

Present Illness: Generally the patient prefers lo discuss fiist
the symptoms that brought him 1o the doctor. The “present
illness™ is the history of the present symptoms up to the time
ihe patient presents himself to the doctor. The patient should
first be allowed to describe his symploms m his own words,
but his data should be kept in chienological order. The history
should also include the patient’s name, age, dale of birth,
and record of other complaints and their duration, including
the time and natuee of themr onset, as well as previous 1llnesses.
Many diseases have similar symptoms, which, however, vary
more ot less, depending upon the disorder. They must there-
fore be studied in great defail to bring out all ther fine points
The doctor must know 1he location, intensity, and quality of
abnormal sensations. Ile must know how the symptoms

any )
o 1y bodily functions as eating, sleeping, defe-

are related to suc



Hislory 193

ciutis, and primary atypical pneumonia (virus pneumonia),
or productive as in tuberculosis or lobar pneumonia. The
characleristics of the sputum must be described carefully. It
is siguificant if the sputum was clear in color or green or
black, or if it contained blood.

In reviewing the cardiovascular system the patient is asked
if he has experienced shortness of breath (dyspnea), throbbing
of the heart (palpitation), and any abnormal semsations be-~
neath the sternum or near the heart. Dyspnea may arise from
other causes than heart disease; for instance, pulmonary
diseases (pneumonia). The cardiac patient becomes short
of breath on a degree of effort that usually fails to produce
discomfort. Attacks of dyspnea may occur at night when the
patient lies asleep (cardiac asthma), and relief is obtained
by sitting in the upright position (orthopnea).

Palpitation of the heart does not necessarily indicate heart
disease. It occurs frequently in thyrotoxicosis, fatigue, and
cardiac irregularities such as extrasystoles.

Precordial pain of cardiac disease (angina pectoris) may
be severe and radiate to various points on the chest or into
the arms. Substernal pain or oppression may be mild or
severe. In general, it indicates insufficiency of the coronary
arteries.

History of gastrointestinal disturbance should be explained
mn lengthy detail, for often the details reveal the diagnosis.
Symptoms of esophageal difficulties are choking, pain, diffi-
culty i swallowing, and 1mmediate regurgitabon of food.
Organic diseases of the stomach may produce nausea, vomit-
ing, belching, fullness, epigastric burning, and loss of appetite
and weight. These symptoms will vary from patient to patient,
depending upon the patient’s ability to express himself. Intes-
linal disorders may be organic or functional. Symptoms
of constipation may be due to irregular bowel habits, lack of
exercise, or a slowly progressive wntermittent obstruction of
the bowel Diarrhea is usvally caused by some pathology
within the intestine. The examiner is interested in the color,
number, and form of the stools The black-colored stool of
massive hemorrhage, the clay-colored stool of obstruction of
the common bile duct, the watery stool of diarrhea, and the
dry, hard stool of constipation each constitutes important
evidence. The presence or absence of pain during a digestive
upset should be noted.
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whooping cough, scarlet fever, typhoid fever, pneumonis,
rheumatice fever, tonsillitis, and malaria. If other less commen
infections are mentioned, specific statements concerning them
should be made and further detailed history asceriained. The
duration, severity, and complications of any disease should
be recorded. A record is made of all inoculations such as
vaccination against smalipox or typhoid fever, immunization
with diphtheria and tetanus toxoid.

A history of previous operations such as appendectomy and
of injuries to any part of the body should be recorded.

An inquiry shiould be made about asthma, hay fever, hives,
and skin disorders such as cruptions, itching, swealing, and
pigmentation.

A review of all the systems is next oblained, beginning wilh
the head. Few symptoms are more difficult to interpiet
than headache because several hundred causes have been
described. For example, headache may be associated with
such diseases as meningitis, syphilis, heart disease, disturbance
of vision, and sinusitis. The doctor must obtain information
about ihe eyes, cars, nose, throat, and teeth. He wants to
know if the paticnt has had double vision (diplopia) or any
inflammatory disease that caused itching, burning, or redness
of the eyes; if he has had any nasal obstruction, nosebleeds
(epistaxis), the frequency of head colds; if he has had any
discharge from the cars, carache, loss of hearing, or ringing
(tinnitus) ; if he has had any bleeding from the gums, abscesses,
or extractions; if he has had tonsillitis, sore throats, or hoarse-
ness.

It is important to know what enlargements have Deen
present—swelling of the neck glands, such as swollen Iymph
nodcs, enfargement of the thyroid, or lumps in the breasts.

The symptoms arising from the respiratory system are not
many, but a thorough, detailed inquiry is made concerning dis-
turbance in speech (hoarseness, loss of voice), stridor (crow-
ing-like sound during nspiration), cough, expectoration,
dyspnea, cyanosis, pain in the chest, nightsweals, and hcm(?p-
tysis (spitting up of bload). In general, alterations in the voice
may be due to Iesions on the vocal cords, hysteria, or paralysis
of the vocal cords. Stridor represents obstruction in the epl-
glottis or larynx, or trachea during the inspiration phase. The
cough may be dry and nonproductive as in tracheitis, hron-
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Social History: Social history should reveal data concerning
the patient’s background such as schooling, education, personat
relations, business life, sexual expericnces, recreational activi-
ties, social life, and his general adjustments to his surround-
ings This information gives the doctor the opportunity to
evaluate the emotional status of the patient and to understand
better why he 1s secking medical aid.

Habits: This part of the history concerns the daily rouline
of the patient. Information about rest, diet, regularity of eat-
ing, exercise, and consumption of milk, tea, coffee, tobacco,
drugs, or medicines including sedatives or sulfonamides, is
important. Functional disturbances particularly may depend
upon some abnormalty in the patient’s method of living.

Occupational History: A number of faclozs in the occupation
of the patient may influence his health. Exposure to heat, cold,
or dust or exposure to metals such as lead, benzol, arsenic,
and poisonous gases may be important. Storage battery work-
ers, painters, plumbers, and rubber and leather workers may
unknowingly be employed under dangerous conditions or, if
careless, be exposing themselves to health hazards.

At the end of the history a note should be made as to whether
the history was obtained from the patient, friend, or relative.
It is a good practice to make a note of the mental condition
of the patient and the reliability of the history.

In the routine of hospital or office practice, 1t is, of couise,
impessible and unnecessary to cover every point here men-
tioned in detail Judgment should guide the history taking
and in individual cases emphasize and enlarge upon the perti-
nent facts. However, in order fo take a good history, it is
necessary that the examiner know all the different aspects
of history taking and how to apply them to each case.
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To obtain a history of disturbance of the genitourinary
system requires diplomacy and tact on the part of the doctor,
for many patients are reluctant to discuss these symptoms,
Frequency of urination may indicate irritative Iesions of the
renal pelvis or bladder. An increase in volume of urine (poly-
uria) may suggest diabetes or glomerulonephritis (Bright's
disease). The history of bleeding (hematuria) suggests patho-
logical changes of fumor or tuberculosis. Pain, if present, may
be dull across the back, as in chronic kidney disease. The
patient is asked if he has ever had swelling (edema) of the
ankles which might suggest kidney disease. History of puffi-
ness under the eyes may also indicate kidney discase.

Both men and women should be asked if they have had or
been exposed to venereal discase (gonorrhea or syphilis) and
if they have had any discharge from the genitalia. In women,
inquiry is made about the menstrual history—the age of onset,
regularity and the duration of the periods, the amount of
bleeding, and whether it is accompanied by pain (dysmenuf-
rhea). If the patient is past the age of the menopause, it is
important fo know if or when menstruation cecased. Unusual
blceding at and after middle age suggests cancer of the uterus
or cervix.

In reviewing the nervous system a clear picture of the
seyuence of unusual events should be ascertained. Symploms
related to the head are hendaches, ringing in the cars, dizzi-
ness. Nervous symptoms of the extremities are numbness
tingling, pain, tremors, and difficulty in motor function.

A history of loss of weight may suggest organic discase of
the thyroid gland, cancer, or disease of the gﬂstroinlcslinnl
tract. Unusual gain in weight occurs in disease of the kidneys
or heart because of edema.

Marital History: This includes data concerning the hcalt}l
of the wife or husband, the number of children and their
health, miscarriages and pregnancies, and the presence of
infections within the family, with particular reference to lu]{C“'
culosis, syphilis, and gonorrhea. If difficulties in the {natl(ql
union exist, sexual and domestic happiness should be mvcslg-
d. If the family is poor, dietary factors and living condi-

use of bad health, Financial difficultics
ional

gate:
tions may be the ca 3 »
may be responsible for dietary, nutritional, and emot

disorders.
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By the oral method the thermometer is placed in the mouth,
under the tongue, with the lips closed, and held for at least
three, preferably five, minutes. The mercury in the ther-
mometer must be shaken down below the etched arrow mark
on the glass before it is used. Mouth breathing and recent use
of hot or cold liquids in the mouth will give a false reading.
The normal temperature is 98.6° Fahrenheit. Alterations in
normal physiological body functions as occur after eating,
excrtion, and defecation may give readings from 97.0° to
99.0° F. If the lemperature is over 99.0° F., fever is said to be
present. Moderate elevation of temperature in children is
less important than in adults. Hysterical patients or malin-
gerers may falsify readings by heating the thermometer by
friction of hot applications or by shaking the mercury down.

Rectal temperature is more accurate than the oral readings.
It will average 1° F. higher than that recorded by the oral
method. The rectal method is used in mouth breathers, pa-
tients who are comatose or critically ill, and children and
when very accurate readings are required. Patients should be
closely watched while the thermometer 1s in the rectum be-
cause of the danger of breaking the thermometer or pushing
it up into the rectum.

The axillary method is less accurate than the others and
should be used only when more accurate readings cannot be
obtained. It averages 1 to 2° F. below the oral observation.
‘Whenever possible, all temperature readings on a patient
should be taken by one method Temperature curves con-
sisting of different kinds of readings are both confusing and
incongruous,

Pulse.—The pulse 1s caused by the advancing wave of blood
that 1s ejected from the heart into the arteral tree. It is not
due to the forward movement of blood through the vessels
The radial artery on the anterior surface of the wrist is most
frequently used for faking the pulse rate because it is easy
to palpate When taking the pulse, the observer places the
index, second, or third finger, not the thumb, over the artery
and notes the rate, rhythm, force of the wave, and the con-
dition of the arterial wall

The normal pulse rate 1 adults will vary between 60 and
90 beats per minute. The pulse rate is slightly faster in women
than in men In general, the pulse rate is, in most infections,
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PHYSICAL EXAMINATION

Introduction.—After the doctor has finished the history, he
proceeds with the physical examination. If possible, the
patient is examined first in the erect and later in a recumbent
position. When the patient is seriously ill, the examination
should be made in the position that is most comfortable to
him. Male patients usually undress themselves unless the
illness is critical. The nurse usually assists female patients 1
preparing for the examination. The patient should remove all
clothing and be covered with a sheet or towel so as to expose
only the region being examned. This is very important, espe-
clally for female patients. Nurses assisting in physical exami-
nations should be well versed in the various forms of prépara-
tions. A paticnt being prepared for a chest examination is
draped quite differently from one being prepared for a gyneco-
logical examinafion,

In clinical practice the general condition of the patient, such
as the color of the skin, mental attitude, facial expression, and
posture of the body, 1s noted while the examiner is taking the
history Strictly speaking, these observations belong under
“inspection,” hut the peried of history taking may well be
used for such observations and the findings entered on the
patient’s record

Before the doctor enters the examining room, the nurse
should have taken and recorded the patient’s temperature,
pulse. respirations, and weight. These procedures are simple
and ecasily done but are very valuable and informative. They
are part of the patient’s permanent record and may be of great
diagnostic value.

Temperature.—~The body temperature is obtained by three

methods: oral, rectal, and axillary. .
194
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of urinc and a decrease in weight. The only accurate measure-
ment of the patient’s progress as to loss of the edema is by
daily determinations of his body weight. Patients ill with
hyperthyroidism will give a history of progressive loss of
weight with an increase in appetite. While under medication
these patients should have their weight checked frequently, as
one of the earliest signs of response to medication is some
gain in weight. Patients suffering from cancer rarely show
any change in weight as an early sign. When the lesion
becomes more exiensive, there is usually a slow, progressive
loss of weight.

After the doctor has completed his general inspection, he
proceeds to detailed examinations of the patient. He usually
follows a routine plan that begins with the head and neck
and continues downward to the chest, abdomen, and ex-
tremities.

Technique of Physical Examination.—Dectailed physical
examination includes four methods of procedure: mspection,
palpation, percussion, and auscultation.

1. Inspection (looking at the patient): This method, when
intelligently applied, may reveal most valuahle information.
The doctor studies the general appearance of the patient—
race, physique, nutrition. He notes whether the patient looks
well or sick, whether he coughs and how he breathes, whether
he has pain, is restless, or has tremor. He observes the com-
plexion, the color of the finger tips, texture of the skin, its
temperature, whether moist or dry, and abnormalties of the
growth or distribution of the hair. He looks for scars, erup-
tions, jaundice, edema, pigmentation, cyanosis, and gross
ahormalities 1n the bones and the shape of the head For
example, a patient with far-advanced tuberculosis appears
pale and emaciated, coughs frequently, and has respiratory
distress, a patient with nephritis is pale and has a peculiar
puffiness of the evelids; a patient with peritonitis is dehy-
drated, showing hollow cheeks, dry tongue, sunken eyes, and
a pale complexion.

Close observation of the position which the patient assumes
may give the necessary lead to the nature of his disease. This
May be illustrated by a patient suffering from congestive heart
failure whe sits propped up in bed or in a chair because he
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relaled to the temperature curve. If the temperature is ele-
vated, the pulse rate may increase proportionately, as occurs
in such diseases ay peritonitis and pncumonia, In some dis-
cases, such as typhoid fever, carly meningitis, and mcreased
intracranial pressure due to brain tumor, the pulse rate may
not increase proportionately to the temperature.

Respirations.—During normal 1espirations the chest eapands
and contracts. During inspiration the ribs move downward
and inward. The expansion is due 1o contraction of the mus-
cles of the chest and downward movement of the diaphragm.
With expiration the chest wall falls because of the weight of
the muscles and bony cage. The inspiratory phase is slightly
longer than eapiration. The normal rate of respiration ranges
between 14 to 18 per minute; in childien the rate is higher—
44 per minute. As the child grows older, the respiratory rate
gradually decreases. The respiratory rate in women may be
slightly faster than in men.

Observation of the chest during respiration may reveal
numerous variations from the normal, such as diminished or
increased expansion of the one side, increased rate of respir-
ations (tachypnea) as occurs in pneumeonia, increase in (Ieplh
and rate of respirations (hyperpnea) as occurs after physical
exercise or excilement, decreased rate of bieathing (bradyp-
nea), or cessation of respirations (apnea) as occurs in nar-
cotic poisoning. A peculiar type of breathing in which there
are periods of increascd breathing (hyperpnca) alternaling
with irregular periods of diminished breathing is called
Cheyne-Stokes breathing This is scen in nephritis, anpronch—
ing uremiu, severe heart disease, malignant hypertension, and
increased intracranial pressure, Difficulty in breathing wlfllc
lying flat (orthopnea) appears in eardiac patients with failing
hearts.

Weight.—The normat weight of individuals may vary w idely
for the same age, height, and sex. Weight charts are fo 1'16
used as guides and not as defimte normal S.lun‘dar(ls. R:fl"d
gain or loss of weight may indicate !he beginning of sc'rllous'
disease. For example, patients suflering from hc.u.ﬂ or kidney
discase may develop swelling of th‘c lower ex(rcnllllc.s (cdem«"ll
will show a marked increase in weight. Following certain

ng :
and may show an increase m the output

medications the patient
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from cancer of the stomach, lung, or some other organ. The
nodes are hard, discrete, and small in size.

In palpating for the thyroid gland the fingers are placed
on the throat over the thyroid arca and gentle pressure applicd
while (he patient swallows. The thyroid gland can be felt to
move up and down each time the patient swallows. By careful
palpation the size, shape, location, and prescnce of masses or
irregularities can be determined.

Placing the hand over the heart and locating the position
of the apex impulse of the heart is valuable in determining
the presence of enlargement or displacement of the heart.
Also by palpation at the apex the doclor can determine the
vate, rhythm, and character of the heartbeat.

Palpation of the arteries is frequently helpful in diagnosing
such diseases as arteriosclerosis and Raynaud’s disease. In
arteriosclerasis the vessels are firim and hard, can be rolled
under the finger, and are tortuous. In Raynaud’s disease the
large vessels feel normal, but there is a marked change in the
color (redness, pallor, and cyanosis) in the fingers and hands.

3. Percussion: Listening to sounds produced when any part
of the body js lapped 1n a defimte manner is called percussion.
The sound produced depends upon the density of the area.
Certain definite sounds are heard; namely, resonance, tym-
pany, dullness, or flatiess Percussion is used mainly in
examining the heart and lungs.

1. Auscultation: Listening to sounds produced by the move-
ment of internal organs, principally heart and lungs, is called
auscultation. Direct auscultation is done by placing the ear
dnectly on the patient’s chest When the stethescope is used,
it is called indirect auscultation

Examination of the Head—The doctor notes gross abnor-
malities in s1ize and shape and the presence of tenderness,
tumors, or scais. The scalp 15 exannned for crusts and para-
sites, and the texture of the hair is noted. The eyes are
examined for abnormal muscular movement, variations in
the fields of wvision, protrusion, arcus senilis, and drooping
of the eyelids. The retina of the eyes is checked for henmtorrhage
and changes m the optic dise. The sinuses and mastoid pro-
cesses are palpated for tenderness The nose is exammned for
discliarge and obstruction. The mouth is examined for any
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breathes easier in that position; the individual ill with act
abdominal discase, such as appendicitis, keeps his legs sen
flexed to relieve the tension of the abdomen,

The color of the skin may be yellow (jaundiced) in liv
diseases, hemolytic anemias, and gall bladder disease wi
obstruction of the common bile duct. A bluish tinge of t
skin, mucous membranes, and nail beds (cyanosis) is usual,
due to insufiicient oxygenation of the blood and occurs in heart
failure and some discases of the lungs.

Scars on the skin may indicate local injury or may be the
result of an operation. Skin lesions of any kind, such as wheals
of allergic disorders, may be the first sign of a systemic disease,

2. Palpation: Palpation is the technique of fecling the
vatious parts and organs of the body, including pathological
structures such as tumors. The doctor determines the sizf.
shape, and consistency of the objects of examination. He is
particularly interested in abnormal variations of any orgal.
For examyle, enlargement of the liver may be duc to metastalic
lesions from cancer elsewhere in the body; a hot, dry skiﬂ’ls
usually a sign of high fever as occurs in pneumonia, peritonitis,
and dehydration.

By palpating the various parts of the body the doctor can
deternune the presence of edeina, changes in the skin, enlarge-
ment of the lymph nodes, enlargement of the thyroid, abdom-
inal masses such as the liver and spleen, apex beat of the heart,
and pulsations of the blood vessels. Edema is swelling of the
various parts of the body due to effusion of water into the
tissucs. Edema due to heart and kidney disease and localized
obstruction of circulation “pits” on pressure, It 1s painless.
Edema due to hypothyroidism (myxedema) does not “pil"."“
pressure, and the skin feels coarse and hard. Examination
for enlarged lymph nodes is best carried out in a systemal'xc
fashion. Each area (neck, axilla, groins, ete.) is examined in
order. Acute or chronic inflammation of the mouth, throat,
or other parts of the head and face produce enlarged, freely
movahle, tender or nontender lymph nodes in the neck and
postauricular and occipital areas. Tuberculous lymph nodes
are at first firm. Later they become soft and fluctuant. En-
larged nodes due fo such diseases as leukemia are nonfender,
d frecty movable and are not matted together.
t of lymph nodes is frequently a sign of metastases

painless an
Enlargemen
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abnormalities of the tecth; the gums, for bleeding and pyor-
rhea; the tongue and buccal mucoesa, for ulcers; the throat,
for redness; and the tonsils, for the presence of exudate. The
ears are examined for decrease in the range of hearing and
for discharge. Also, the appearance of the membrana tympani
is noted.

i ’
./
g. 35.—Eaophthalmos 1n toxic goiter. (From Clendening and Hash-
mger Methods of Diagnosis.)

Examination of the Glands.—The head, neck, axilla, elbow,
and groins are examined for pathological enlargements of
the lymph nodes

Examination of the Neck.—The neck is inspected for enlarge-
ment of the thyroid gland, position of the trachea m the
episternal notch, venous distention, and arfenal pulsations.
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Cavernous Sinus
Thrombosis

Myxedeme. Rupture of Aneurism
of Ascending Aorta.
into Descending
Vena Cava.
Fig. 34—~Swelling of the face. {(From Clendening and Hashinger:
Methods of Tragunosis.}
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abnormalities of. the teeth; the gums, for bleeding and pyor-
rhea; the tongue and buccal mucosa, for ulcers; the throat,
{or redness; and the tonsils, for the presence of exudate. The
ears arc examined for deerease in the range of hearing and
for discharge. Also, the appearance of the membrana tympani
is noted.

|

N
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, Fig. 35 —Exophthalmos 1n toxic 1 F -
inger. Methods of Diagnosis.) gorter. (From Clendening and Bash

Examination of the Glands.—The head, neck. axilla, elbow,
and grolns are examined for pathological enlaigements of
the lymph nodes.

Examination of the Neck.—~The neck is inspected for enlarge-

ment of the thyroid gland, position of the trachea in the
episternal notch, venous distention, and arterial pulsations.
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Branchial cyst  Hodglinb disease Lymphoblastoma

Cervical gland enlargement  Cervical gland enlargement

due to syyhilis due to tuberculasts
N
N
.0
1l
Tumor of Metastatic cancer
carotid body of cervical glands

Cervical £land enfargement
due to tonsillitis

Fig. 36—Masses in the neck. (From Clendemng and Hashinger:
\Iclhods of Diagnosis.)
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Examination of the Chest.—The chest is best examined with
the patient sitting or standing, stripped to the waist. The
general symmetry, development, and respiratory movements
are noted. Drooping of one shoulder with atrophy of the
muscles, supraclavicular depression, and a contracted chest
wall suggests tuberculosis. A barrel-shaped chest 1s seen in ofd
age and emphysema. Beaded ribs may be a sign of rickets.
The muscles of the chest and the breasts are examined for
tumors. By palpation, the examiner notes the extent of respir-
atory movement, and the presence of vocal fremitus both in
{ront and behind.

The chest is percussed both front and back, comparing the
notes for any abnormal variation. Dullness may indicate
tumor, pneumonia, or fluid. Tympany is a sign of cawty
formation in the lung or of air in the pleural cavity.

On auscultation the breath sounds, voice sounds, and vocal
fremitus are studied for any change from the normal Railes
and friction rubs are signs of lung pathology. Riles are
heard in pulmonary tuberculosis, pneumonia, and pulmonary
edema due to heart failure. Sticky, musical, crackling rales
are heard in asthma. Friction rub indicates inflammation of
the pleura.

Examination of the Heart—The precordium is mspected
for abnormal pulsations, prominence over the heart (pre-~
cordial bulge), and the apex mmpulse By palpation the apex
Impulse is localized; normally it 1s located in the fifth inter-
space within the left mudclavicular Iime. With hypertiophy
and dilatation the apex impulse may be localized in the lower
interspaces and lo the left of the mdclavicular line. With
valvular stenosis a thrill is sometimes felt

'The size and shape of the heait are determuned by percus-
sion. Although tis method of measurement is not too accurate,
it gives a general 1dea of the size of the heart.

Auscultation over the precordium is performed with the
stethoscope. Each valve area is exammned with special atten-
lgun given to the individual heart sounds, noting the type,
time, and the presence of murmurs.

Blood piessure 1s determined with a sphygmomanomeler.
The normal blood pressure ranges between 90 and 140 systolic
and 70 and 90 diastolic A moderate rise in blood pressure
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occurs during excitement, exercise, and emotional disturbance.
Abnormal high blood pressure occurs in hypertension, renal
discase, aud thyrotoxicosis. Low blood pressure (hypotension)
is seen in patients suffering from chronic discases such as

T

e

re. A4, Palpation of

i £ bases of the lungs. (From
erna of ar:kles. C,‘::u|s|cu|,ml‘1](}n]‘o ases 0

Fig. 37.—Examination for congestive heart failu
Tiver; B, ed!
Clend

and ¥

and 1 acute illnesses such

r is and hypothyroidismnt
tuberculosis and hypothy e el

as cardiac failure, myocardial infarction,
circulatory collapse.
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After compleling the examination of the lungs and heart
with the patient in the sitting position, they are re-examined
in the recumbent position.

il oS
il ‘HVMW‘HI ‘ ‘d
SR e N

Deep palpation of Deep palpation of
Right Iliac Fossa Left Hypochondrium

Elicitation of Deep palpation using both
Fluid Wave in hands ; this distributes
Suspected Ascites pressure very evenly.

. Fig. 38.—Palpation of the abdomen, (From Clendening and Hash-
inger* Methods of Diagnosis )

Examinations of the Abd —The abd is inspected for
distention, retraction, symmetry, local prominenees, and peris-
taltic waves, On palpation the examiner notes localized tender-
ness, muscular spasm, the presence of abnormal enlargement
of the liver, spleen, and kidneys, and tumor masses. The size
of the liver and splecn are determined by percussion as well
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as by palpation, A dull percussion note in the flanks indicates
fluid. The inguinal rings and umbilical 1egion are examined
for hernias.

Examination of the Spine~The spine is examined for
tenderness, lack of mobility, kyphosis, scoliosis, and lordosis.

Examination of the Extremities.~The arms, hands, legs
and fcet are examined for abnormal development, bony promi-
nences, clubbing of the fingers and toes, cyanosis, and frac-
tures, They are tested for reflexes and sensation. Special
attention is given to the joints, their shape and function.

Examination of the Genitalia.—These are inspected for de-
velopment and malformation and hair distribution. Their
development is considered in relation to the patient’s age:
they may be infantile, mature, or senile. In males the sciofumt
is cxamined for the presence of testicles and tumers. In
females the vagina is inspected for tumiors and cervical
erosions. By vaginal palpation the size and shape of e
uterus may be delernmned.

By the rectal examination the doctor notes the size of the
prostate in males, and feels for tumor growths in both males
and females.

After the Justory and physical esamination have been con-
pleted, the doctor summarizes bis findings and makes a tenta-
five diagnosis. If necessary, he orvders the laboraluty and
diagnostic procedues hie thinks are indicated. When ail data
finaily have been accummulated, lie discusses the condition
with the patient and gives the necessary advice and treatment.

SaMpLE Case HISTORY aND PHySICAL EXAMINATION
History Case 40, white female, age 25, school teacher. date, 3-16-48

Chief Complaints:

1. Nervousness 4 months

2, Trembling of hands and feet 4 months

3. Pounding of heart 4 months

4, Increase in appciite 3 monbs

3. Loss of weight (13 pounds) 3 months
Present Ilness ,

ent states she felt well unuf
shsax::)uwd a gradual onsct of nerve
her students, her hands trembied,
upset by her students, she felt her h.
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a hammer sirihing a board, Becoming irritated with her cighth-grade
pupils was most unusual, because prior to this time she had always
been patient and understanding., She talked to the school principal
about her increased irrstability and he advised a few days’ rest. She
refused 1o leave because of the teacher shortage. On 2-6-48 she noted
for the first time that her clothes werc loose. This seemed strange
since her appelite had been good, if not much belter than usual. She
discovered that she had lost 153 pounds in weight—from 120 to 103
pounds, These symptoms have become progressively worse, particu-
larly during the Jast two weehs.

The patient is mentally alert and cooperative and gives a well-organ-
1zed, detailed description of her symptoms.

Fanuly History:

Jrtance.

. :nt was particularly

*  eehs after her

. vas almost im-

-noon nap and

_ PO N . Patient states

that since the shock of her mother's death she has felt “high strung”
and nervous wnside.

Past History:

As a child patient was plump, short, and stochy but always in good
health. Had mcasles and chichen pox at the age of 5 years without
secondary comphcations.

Review of the systems reyvcals no abnormahties
Social History*

Altended grade school and high school and made average grades,
Association with schoolmates and friends was good She has feit gen-
crally satisfied with her hife and environment. She dates occasionally
but has formed no steady attachment,

Habuts.

Smokes and drinks intoaicating besverages occasionally  Dietary
habits are good Sleeps well, 6 to § hours a mght,
Phystcal Exununation

Height, 5 ft., 3 1n., weight, 102 pounds; temperature, 99 0°, pulse, 120;
respirations, 15, Llood pressure, 140/80. )

Patient is a well-developed, well-nourished, 25-year-old white female.

She 1s alert and cooperative but 1s very nervous—changes her position
frequently and constantly rubs the palms of her hands together.

Heud- Normal.
Ears, Nose, Throal Normal.

Iyes Moderate protrusion of eychalls with wide palpebral shits. Lid
lag present Pupils react to light and accommodation. Fundi normal,

Nech No venous distention or arterial pulsations Lymph nodes
not palpable. Thyroid gland 1s palpable with generalized, diffuse en-
largement, but not marked
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Lungs: Thorax is symmetrical. Lungs cle i «
tation, and palpalian.) & ar to percussion, uscul
. Heart: Blood pressure, 140/80; pulse, 120; apex beat felt jn fith
interspace in left midcla('iculnr line. So’unds,are of good gquality but
accentuated and forceful. The first heart sound accentuated more than
normal. No murmurs heard.

Abd ¢ Flat and ical. No masses or tenderness present,
Liver, spleen, and hidneys not palpable.

Extremitics: No abnormalities. Skin on palms of hands moist. With
arms extended at full length, there is a fine tremor of the fingers.

Skin® Warm and moist,
" Riﬂe:es: All tendon reflexcs are hyperactive but are within normal
nuts.

Reclal and Vaginal Normal. History 1s obtamed from patient and is
reliable.

Diagnosis:
Hyperthyroidism. moderate, with minimal exophthalmos.
Tests done to complete the diagnosis Results
Orders: 1. Complete blood count Normal
2. Basal metabolism rate +30

3. Blood cholesterol 130
4. Urinalysis Normal

Hyperthyroidism is suggested by the history and physical
examination. Laboratory data are used to confirm the
diagnosis,

The most important test is the basal metabolic rate. It s
necessary to rcpeat this test several times to avoid errors.
Normal basal metabolic rates range from 410 to —10. Thyro-
toxic patients will have a rate above 4-10.

Other tests that are helpful are the blood cholesterol and
blood count. Patients with hyperthyroidism usually have 2
low blood cholesterol  This test is not too reliable, since some
patients with hyperthyroidism have a normal blood cholesterol.
The characteristic blood picture of hyperthyroidism is an
increased total white blood count with an increase in the
Jymphocytes and monocytes. (Relative Iymphocytosis and
monocylosis.}

In some cases it is necessary fo make use of a therapeutic
test wilh iodine or a biopsy of the thyroid gland,

Present-day therapy consists of methods which suppress
the excessive production of the hormone thyroxin that pro-
duces the hyperthyroid state. These are iodine, thiouracil,
propyllhiouracil, surgi.cal removal of the gland, x-ray {reat-
ment, and radioactive jodine.



CHAPTER 17 !

LABORATORY DIAGNOSIS

Introduction.—The nurse must be familiar with the numerous
diagnostic laboratory tests which are in common use in clin-
ical medicine, Often the responsibility for collecting and han-
dling the various specimens such as urine, sputum, etc., rests
with the nurse, after which it may be her duty to see that
they are sent to the laboratory with the necessary precautions.

All speci must be handled with scrupulous attention
to instructions or they may be worthless for examination; they
may even give mislcading results. Some tests require that
specimens be collected over a period of several hours. This
may be tiring to the patient, and it is therefore of utmost
Importance that the nurse watch and ensure his cooperation.
The containers used for collecting the specimens must be kept
clean, sterile if necessary. When collecting a specimen the
nurse must be cautious not to spill the material or contaminate
the outside of the containers, for this may be dangerous to
the health of those who handle them. The contents must not
come in contact with the stopper, therefore the containers must
not be tipped sidewise or turned upside down,

The nurse should explain to the patient the procedure used
I collecling a specimen, thereby obtaining s intelligent
cooperation,

Before sending a specimen to the laboratory, the nurse fills
out a requisition slip which ncludes the date, hour, ward, the
doctor’s and patient’s name, the age of the patient, type of
Specimen, and type of examination desired. (See example.}
She also makes a nolation on the patient’s chart when the
specimen was obtained and sent to the laboratory. If an
emergency examination is requested, she marks the requisition
as such and notifies the laboratory. Affer the test has been
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bate

HOSPITAL Husp. No .
Laboratory Request Ward
Interne —
Name (Print) Sex Age—

(Last Name) (First Name)

Materral

Test Desired

Clinical Diagnosis__.

Remarhs

ReseMs_

completed, the laboratory will return a wiilten report to the
ward. This is placed in the patient’s record and becomes a
permanent part thereof. It should be removed only under
exceptional circumstances, and 1n such cases a receipt should
he left in the record by the person responsible for its remoial-

URINE

Routine Examination.—Exammation of the urine is one of
the routine laboratory tests. The mformation thus obtained
may mdicate discase elsewhere 1 the body, such as diabeles
or liver disease, Urine normally contams many of the sub-
stances present in the blood except protein and blood cells
A routine examination of urine includes measurements of
the volume, speafic gravity, odor, turbidity, color, and reac-
tion; chemical lests for albumin (protein) and sugar. The
presence of either albunmn or sugar indicates pathology an.d
a quantitative estimalion. should be made; when sugar 1
present in the urine, chemical tests for acetone hodies and dia-
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cetic acid are done. A microscopic cxamination is done on
the urinary sediment for red and white blood cells and other
formed elements. There are numerous special examinations
for determining kidney function for the presence of path-
ological substances,

Patients who come to the doctor’s office or the laboratory
should void urine there for the eaamination, but if this is
inconvenient, they should collect the specimen at home just
Lefore leaving for their appointment. For msurance examina-
tions the specimen miust be passed in the presence of the
examiner or the nurse. In the hospital, urine specimens are
collected by the nurse. Special care must be taken that the
paticnt uses a clean bedpan or urinal to prevent contamina-
tion with substances that might influence the tests. After the
urine has been collected it is transferred to a urine specimen
bottle which is closed with a paper slopper. Vaginal secre-
tions will interfere with the examination. Women should be
instructed to cleanse the vulva thoroughly with soap and
water before voiding. Catheterized specimens from females
ate preferable since they are frec of bacteria and cellular
elements from the vulva and vagina.

For a routine examination the urine should be a freshly
or recently voided specimen, but for a quantitative analysis
the urine voided during a twenty-four-hour period 15 collected.
All specimens of urine should be sent to the laboratory imme-
diately, If there 15 a delay, contaminating bacteria will, in a
few hours, multiply and alter the formed elements, such as
blood and casts, that may be present. Bacteria will also
change the reaction of the urine fo alkaline, and it becomes
cloudy due to precipitation of salts Old specimens should not
be examined if it can be avoided, However, if a delay is
lpe\'itable in getting the specimen to the laboratory, a preserva-
tive such as thymol, formalin, chloroform, or toluol may be
“d‘.iEd. Preservatives will not keep specimens in perfect con-
dmorf. Formalin and chloroform will give false positive
reactions for sugar, At all times urine specimens should be
kept in a cool place or in a refrigerator This prevents bacterial
growth.

When collecting a specimen for the quantitative analysis
test, all the urine voided during a twenty-four hour period
Is saved and placed in a large container with iwo or three
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crystals of thymol. The specimen is used to determine quan-
tity of albumin, chloride, or nitrogen present. If the urine is
collected for a quantitative sugar analysis, a preservative is
not added. Since bacteria reduce sugar, the urine must be
kept in the refrigerator.

To collect a twenty-four hour specimen, the patient empties
the bladder at the beginning of the period (8:00 a.xt). This
specimen is discarded. All urine voided in twenty-four hours,
including the last one, is collected. The nurse mixes the
specimens, measures the total volume in cubic centimeters,
records it on the patient’s chart and requisition slip, and sends
it to the laboratory.

The collection and handling of specimens in the various
special kidney function tests will be discussed on p. 228.

General Characteristics of Urine.—

Volume: Normally, during a twenty-four hour period an
individual will pass from 1,200 to 1,500 cc of urine. The volume
passed depends upon the amount of water and other liquids
consumed. The output is increased if the fluid intake is un-
restricted or decreased if fluids are restricted or excessive
sweating or dehydration have occurred.

The volume is increased 3 to 10 liters (polyuria), especially
in diabetes mellitus, diabetes insipidus, and chronic nepl}rlll&
In patients with edema due to kidney disease or heart failur¢,
polyuria may occur spontancously or after the administration
of mercurial or xanthine diuretics. Sometimes a moderate
polyuria will occur during convalescence from a high flcvgr-

In some conditions the urinary sccretion is markedly dimin-
ished (oliguria) or suppressed (anuria). (See Chapler 13.)‘

Normally more urine is passed during the day than during
the night. If the quantity of urine is incrcased at night (“?C‘
turnal polyuria), it indicates a functional disorder of the .kfd-
neys or a compensatory kidney reaction due to the inability
to excrete sufficiently during the daytime.

Specific Gravity: This test determines the weight or density
of the urine as compared with that of distilled wafer. The spe-
cific gravity of water is 1000; that of normal urine ranges be-
tween 1.008 to 1.025. The difference is due to solid substances
in the urine, The first voided urine in the morning is the most
concentrated and may have a specific gravity of 1025 if the
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mlake of fluid has been restricted since the evening meal.’ If
there has been an increase in ingestion of water, low salt
intake, or a restricted diet, the specific gravity will be low; if
body water is lost by vomiting, diarrhea, or sweating, the
specific gravity will be higher.

Normal kidneys should be able to dilute the urine lo a spe-
cific gravity of 1.003 following the intake of 1,500 cc of water
on an empty stomach or concentrate the urine to at least 1.025
if fluids have been restricted for twenty-four hours. Failure
of the kidneys to dilute or concentrate urine within these limits
indicates renal damage.

In diabetes mellitus the output of urine is increased but the
specific gravity is high, 1.030 to 1.050, because of the sugar in
solution. In nephritis the damaged kidneys are at first unable
to secrete a urine of high specific gravity; they also fail to
dilute and later in the di the specific gravity b
somew hat fixed at about 1010. This is due to the inability of
the injured renal tubules to concentrate or reabsorb water. In
diabetes insipidus (pituitary deficiency) the volume of urine
is abnormally large and the specific gravity is low, 1.010, or
lower, simply from the dilution of the normal urinary contents.

The specific gravity is determined by means of the winom-
eter. This is a cahbrated glass float with a weighted glass
bulb at the bottom. A glass cylinder is filled with urine (50 to
70 cc) and the float is put in the urine. The float must not
touch the sides of the cylinder. The eye of the observer should
be held level with the meniscus which the urine makes against
the float. The specific gravity is read as 1.020, or whatever
number is level with the meniscus,

Odor: Normal urmne usually has a faint aromatic odor. If
urine is allowed to stand for any length of time 1t undergoes
decomposition due to the multiplication of bacteria which by
their action produce ammoma, The urine may have a putrid
odor if there is extensive infection of the urinary tract, such
as cystitis, or kidney ahscess.

Color: The color of noimal urine will vary, depending upon
the quantity of fluid mngested. Normal urine is yellow due to
the pigment urochrome. After drinking large amounts of
Liquids the urine is diluted, and it becomes very pale or light
yellow. People who drink very litlle water will void small
amounts of concenirated dark yellow urine. This latter condi-
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tion is very common during warm weather when there is ex-
cessive sweating, cven if the intake of fluid is increased. With
prolonged vomiting and diarrhea the urine becomes concen-
trated and dark, With high fevers the urine may have a red-
dish tinge due to the pigment uro-erythin. In diabetes mellitus
and diabetes insipidus, in which the output of urine is in-
creased 3 to 10 or more liters, the urine is dilute and pale. In
chronic nephritis the kidneys lose their power to concentiate
due to tubular damage, and the urine produced is pale.

In certain diseases the color of urine changes duc to the
presence of abnormal pigments in the utine. Urine contain-
ing bile is greenish-brown or orange-yellow in color, and shak-
ing will produce a yellow foam, The patient may note a change
in color ofthe urine before jaundice develops. Urine contain-
ing the pigment melanin due to malignant melanoma becomes
black upon standing. A congenital anomaly, alkaplonuria, pro-
duces a subslance (homogentisic acid) which also turis the
urine black on standing. Blood in the urine (hematuria) gives
a red-brown or smoky color. Hemoglobin in the urine (hemo-
globinuria) unaccompanied by red blood cells, as occurs 1t
hemolytic anemia and jaundice, gives a dark yellow color

Some drugs may cause an abnormal color in the uiine.
Senna and cascara give a brown color that changes to 1ed if
the urine is atkaline; methylene blue gives a greenish-blue
color; phenol gives a hrown-black color; pyridium gives an
orange color. Argyrol used as medical instillation into the
bladder gives a slate-gray color to the urine. )

Certain foods such as asparagus and rhubarb contain pig-
ments that give urine a brown-yellow color

Transparency and Turbidity: Freshly passed urine is not-
mally clear, but it may be cloudy when alkaline due to the pres-
¢nce of carbonates and phosphates Upon standing, a fa{nl
clouding may appear from the settling out of mucus, cp]lheil.-\‘
cells, and bacterial decomposition. If the urine is acid, a \'vlu(c
or pinkish sediment of urates may appear. In alkaline urine 2
phosphate sediment will form. Pus and blood in the urine calfsf
turbidity, the former being white and the latter red and :mok}f-
A milky urine (chyluria) is usually duc to tl}c presence 'n‘
chyle. This occurs, for instance, in filariasis \\‘Il‘lcll may
obstruct the lymph vessels of the urinary tract, causing them

to rupture.
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Reaction: This is a test performed to determine whether the
urme is acid or alkaline. The urine is tested with litmus or
nitrazine paper, A strip of lilmus is dipped into the urine
specimen; if acid, the blue litmus paper turns red; if alkaline,
the red litmus paper turns blue. I the paper does not change
color, the urine is neutral. Nitrazine paper is a more sensitive
indicator than litmus paper and is used to determine the hydro-
gen ion concentration (pH) of the urine as well as other body
wds. A strip of paper is moistened with a drop of urine, and
after waiting one or two minutes, the nilrazine paper changes
color (bright yellow, pH 4.0, green, pH 6.0, to gray, pH 6.6,
to blue, pH 7.6), depending upon the pH of the urine. A com-
plete color value chart comes with each tube of nitrazine paper
so only a few are given here. A pH of 70 is neuliral; above
70, alkaline; below 70, acud. In general, the litmus paper
method is satisfactory, The nitrazine paper method is used
when the exact pH value is desired and necessary for freat-
ment of acidosis and urinary infections Some urinary drugs
such as mandelic acid are cffective only when ihe urine 1s at
a certain pH, while sulfonamides are more effective in an
alkaline urine,

In most instances the normal yeided twenty-four-hour urine
1s acid. However, this may be influenced by the type of diet
or drugs used. Fruits and vegetables render the urine alka-
line, a high protein diet {meats) or fasting produces an acid
urine. Drugs such as sodium bicarhonate and potassium ace-
tate make the urine alkaline, phosphoric and mandelic acid
Tesult in an acid wrine.

Infections of the urinary tract such as cystitis and pyelitis
produce an alkaline urine because the bacteria split urea into
ammonia  Urine lett standing in a warm room becomes alka-
line because of the formation of ammonia by the contamat-
ng hacteria

Albumin: Albunun in the urine (albuminuria) comes from
the bloed plasma and may indicate inflammation of the small
capillaries that are located in the kidney cortex. When injured
by disease, the permeability of the vessel wall incrcases, allow-
g the protemn to leave the blood and pass nto the kidney
tubules,

Albuminuria 1s usually considered pathological and evidence
of kidney disease, but it may occur in such benign disorders



220 How the Doclor Makes the Diagnoss

as low blood pressure, lordosis, pressure on the renal vems
during pregnancy, and orthostatic albuminuria, These con-
ditions are comumon and unimportant, They probably con-
stitute (numerically) the greatest number of cases of albumin-
uria. This latter condition is due to a minor disturbance 1n
renal physiology rather than to a structural change in the
kidneys. The patients are usually young, thin, and poorly de-
veloped physically. The albumin appears in the urine on:
standing or sitting and disappears when the patient lies down

In acute febrile discases such as scarlet fever, measles, and
prewmonia, a slight albuminuria may oceur. This is usually
temporary and gradually disappears with convalescence, but
it may remain longer. Impairment of kidney circulation as
occurs in chronic heart discase, anemia, and violent exercise
may cause a mild albuminuria. Various drugs such as mercury,
arsenic, and lead may cause renal irritation and albuminwia
If these irritants continue to be present, they may eventually
produce permanent kidney damage and lead to nephritis.

Infections of the renal pelvis (pyelitis), ureters, bladder, and
urethra cause albuminuria. This is duc fo the presence of pus
(bacteria, white and red blood cells) 1n the urine. In mcusl}'u-
ating women and in those with a vaginal discharge the urine
may show albumin for the same rcason. In renal tuberculosis
and amyloidosis albuminuria is not a constant finding.

The chief concern n finding albumin in the urine is that
it may be a sign of nephritis. In degenerative nephritis (nClﬂ:"
rosis) the quantity of albumin eacreted by the kidneys is
usually very large. In the acute and chronic stages of hemor-
rhagic nephritis there is a marked albuminuria. As the discase
progresses and {he fermmal stage is reached, albwminuria de-
creases Nephritis due to arleriosclerosis produces inconstant
traces of albumun Patients with benign essential hypertension
may show only an occasional trace of albumin, while. llu{se
with malignant hypertension may have a marked albuminuria.
Patients in heart failure usually show a faint trace of albumin
in the urine.

There arc many tests used to determine the presence of
albumin: heat and acetic acid, Heller's mtric acid test, and
Roberls' test. The leat and acetic acid test is the test com-
monly used. If the urine is cloudy, it must be filtered or
centrifuged before being tested for albumin.
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To perform the heat and acetic acid test, a test tube is filled
three-fourths full of clear urine. The tube is held at the bottom
and the upper portion is heated until boiling in the flame of
the Bunsen burner. If albumin is present, a cloud will appear
1 the urine. However, this may be due to phosphates or car-
bonates Such a cloud will disappear if 3 to 5 drops of glacial
acetic acid are added to the urine. If a flocculent cloud appears
when the acidified urine is heated to 60° C. and disappears
when the urine is brought to boiling, Bence Jones protein is
present. This substance occurs in multiplec myeloma, leukemia,
empyema, and bone tumors.

Qualitative tests as above are usually reported as follows:
Negative N
Trace

A positive reaction may be caused by mucin which comes
.from the secreting glands and mucous membranes of the uri-
nary passage. It is of no clinical significance. It is differen-
tiated from albumin by adding acelic acid to cold urine; mucin
then produces a faint cloud
The quantitative tests are used to determine the amount of
albumin lost from the body over a twenty-four hour period.
There are several methods: Esbach’s, Tuschiya’s, Exton’s, and
Purdy’s. None of these methods is absolutely accurate. The
most common and simple method used is Esbach’s. A sample
of clear acid urine is mixed with Esbach’s reagent and placed
in a specially calibrated Esbach’s tube. At the end of twenty-
four hours the height of the precipitate in the tube 1s read in
grams of albumin per liter of urine.

Sugar: The glucose which is present in the blood is normally
excreted in the urine, but it contains such minute traces thereof
that they are not recognized by the customary tests. This is
because the kudney constitutes a barrier which does not allow
glucose to pass unless 1ts concentration exceeds a certain value.
This value 1s called the “threshold value,” and it is normally
about 160 to 180 mg. per 100 cc but varies somewhat mdi-
vidually. Glycosuria is the presence of glucose in the urine.
This may oceur when the glucose in the urine exceeds the
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normal threshold (hyperglycemia), or when the threshold is
lowered, in which case glycosuria may oceur in the presence
of a normal blood sugar (renal glycosuria). This condition is
probably innocent.

Small amounts of glucose may appear in the urine after a
general anesthesia and in pregnancy, hyperthyroidism, shock,
head injuries, chilling, and emotional strain (fear, anger). It
is common for glycosuria to occur after the intravenous or
subcutancous injection of glucose or after cating a meal high
in sugar content. In these conditions the glycosuria is usually
transitory and has little clinical significance. The blood sugar
and 1enal function tests are within normal limits,

The most common causes of a persistent glycosuria is dia
betes mellitus. However, very mild dinbetes may eaist without
glycosuria. Diabetes is caused by a lowered production of
insulin by the pancreas. The body sugar cannot be utilized or
stored so a high level of blood sugar is the result. A rare
disease, hemochromatosis, may also produce glycosuria.

Other discases that produce glycosuria are pituitary dis
orders (acromegaly), cercbral hemorrhage, and nephritis.

Besides glucose, other sugars such as lactose and pentose
may appear in the urine Lactose in the urine 1s usually
associated with pregnancy and lactation It can be differen-
tiated from glucose hy the fermentation fest. It docs not
ferment,

There are numerous methods used to detect sugar in the
urine: Benedict's test, Fehling's test, phenylhydrazine test, and
the fermenlation test. The Benediet’s test is the method most
frequently used

To test for sugar, pt
8 to 10 drops of urine

red, yellow, or green
of glucose which is present.

Clear blue solution Negative (no sugar present)
A fant green-blue cloudy solution

1 plus

2 plus Green-yellow precipitate
3 plus Yellow-orange precipitate
4 plus Orange to red precipitate

Albumin in more than a moderate concenln‘niou may inl.f-‘l"
fere with the test. This 1s prevented by acidifyng the }lrlll‘c
with acetic acid, boiling, and filtering In normaf urine a
bluish precipitate duc to urates may appear on standing.
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The quantitative estimation of sugar is used to determine
the amount of sugar excreted over a twenty-four hour period.
It is very important mn giving the proper ireatment to the
diabetic patient. Since preservatives and bacteria will alter
the test, the urine must be kept in the refrigerator at all times,

In untreated diabetes, acetone hodics (acetone, diacetic acid,
and hydroaybutyric acid) may appear in the urine. They are
signs of impending danger. If allowed to accumulate in the
body they will produce acidosis, later coma, and finally death.
If these acids are found in the blood or urine, ketosis is said to
exist. They are the incomplete end products of fat metabolism.
Fat metabolism requires carbohydrates for its completion. In
severe diabetes, carbohydrates are metabolized in an amount
wmsufficient to support fat metabolism This is a result of the
lack of insulin which is necessary for carbohydrate metab-
olism, Insulin is a secretion from the islets of Langerhans in
the pancreas. Ketosis also occurs in starvation where the
sugar in the body is depleted and the metabolism of fat in-
creases. High fevers, eclampsia, and pernicious vomiting of
pregnancy also produce ketosis.

Every urine containing sugar should be tested for acetone
bodies. There are two methods of doing this. (1) by Lang’s
test and (2) by Rothera’s test Rothera’s test is the more
sensitive,

In this test 1 gram of ammomum sulfate 1s dissolved mn 3 ce of acidi-
fied urine. Shake the mixture well, and then add 3 drops of fresh miro-
brusside solufion. With the test tube tipped at an angle, place several
drops of concentrated ammomia on top of ihe miature If acetone
bedtes are present, a red to purple ring will form at the point of con-
tact of the ammonta with the other hquid.

If the test for acetone is positive, the urine should be further
:ested for the presence of diacetic acid by means of Gerhardt’s

est.

To 3 cc of urine add several drops of 10 per cent ferric chlonde 1
drop at a time until no more precipitate is formed. Cenirifuge or filter
and agam adqd several drops of ferric chloride. If diacetic acid 1s
breseny, the solulion becomes a deep red or purple. Such drogs as
rhenol, salicylates, and sodwum bicarbonate may give a false positive

1
i

The urine of children must be checked frequently for ace-
tone bodies, for children will develop acidosis more easily
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than will adults. Individuals showing acctone bodics in the
urine should not be operated upon except in absolute emer-
gencfes for the anesthetic will increase acidosis. If an operation
is ry, special es are mdicated to cope with the
acidosis.
Microscopic Examination: For a urinalysis examination fo
be complete a microscopic study is essentinl Just hecause
urine appears clear to the naked eye one cannot exclude the
presence of structures (white blood cells, leucocyles; red
blood cells, erythrocytes, cte) that are of diagnostic im-
portance, Clear urine may reveal pathology, while a clondy
urine may contain no pathological structures. The freshly
voided specimen must be examined immediately or within
four to six hours; otherwise the sediment might change dn'c
to the breaking up of the red blood cells, casts, and the multi-
plication of bacteria. If there is to be a delay in making the
microscopic examination, a preservative should be added—
4 to 6 drops of formalin or 1 cc of toluene.
To prepare the specimen for examination, 10 to 20 cc of
urine should be centrifuged at 1,500 to 2,000 revolutions per
minute for one to two minutes. This concenirates the sus-
pended particles. The particles are thrown to the botiom of
the fube, leaving a clear supernatant fluid which js gently
agitated to break up the sediment, of which a few drops are
placed on a glass slide that is covered with a thin cover glass-
Tt is then examined with the microscope under high and low
power. Proper illumination is essential for the identification
of the different cells, casts, ete. If there is difficulty in dis-
tinguishing between red and white blood cells, a drop of
25 per cent acetic acid placed under the cover slip will brinsg
out the nuelei of the white blood cells. Occasionally, it 15
necessary to study structures in detail. In such cascs, 2 51}\&}1
wire Joopful of sediment is placed on a glass slide, and it 15
stained with Gram’s, acid-fast, Wright's, or methylene biue
aln.
5 The sediment obtained from normal urine may be minute
or very heavy, depending upon the patient's diet fmd flui
inlake and conéentration and reaction of the urine. The
substances usually found are epithelial cells from the mucots
membrane of the urinary tract, a variety of cryslals, occa-

jonal white cells, casts, and rarely red blood cells. Unless
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the specimen from women is obtained by catheterization, the
sediment is usually very heavy due to secretions from the
vulva and vagina.

Crystals: Crystals are the most common particles found in
the sediment. They are of little clinical significance. A very
heavy sediment of crystals usually means that the urine has
stood for a Iong time.

The crystals that may be found in acid urine are uric acid,
sodium urate, amorphous urates, calcium oxalale, cystine,
leucine, tyrosine, and fat globules. The first four of the group
are commonly found in acid urine, while the latter group are
rare. The presence of leucine or tyrosine crystals indicates
a breakdown of tissue protein or destruction of the liver.
Cystine crystals are thought to be connected with the formation
of renal stones. During the administration of sulfonamide
drugs their erystals may appear in the urine. Fat globules in
the urine usually come from contaminated oily catheters or
specimen bottles.

In alkalme urines the crystals found are the triple phos-
phates, cal hosphate, amorphous pk
phosphate, calcium carbonate, and ammonium urate. These
crystals rarely have any clinical significance.

Of greater importance than the crystals and indicative of
disease is the presence of red blood cells, white blood cells
(pus), epithelial cells, bacteria, parasites, and casts.

Red Blood Cells: Occasmnal red blood cells are found in
normal urine, but any derable ber is pathological
In women blood may reach the urine from the rectum or the
genital ftract, and these sources must be excluded. In men
all bloed in the urine comes from the genitourinary tract.

Hematuria (bloody urine) may occur from a large variety
of diseases. The amount of bleeding is not necessarily an
indication of the size or nature of the pathological lesion. The
most common causes of hematuria are kidney or bladder
taaiars, polycystic kidney, renal or ureteral stones, nephritis,
pyelonephritis, renal infarction and tuberculosis. In gen-
eral, gross hematuria is associated with tumors, polycystic
kadney, and the acute stage of nephritis; colicky pain and
hematuria are associated with renal stones; sudden low back
pain accompanied by high temperature is usually associated
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with kidney infarction, Mild hematuria with casts and epi-
thelial cells may be found in heart failure due to congestion
of the kidneys; hematuria with pus cells is found in renal
tuberculosis, pyclonephritis, and cystitis. Gross hematuria may
oceur after scvere contusion or injury fo the abdonien or
lumbar region and indicates damage to the urinary tract.

The red blood cells should be counted and reported as the
number found per high-power ficld. If a more accurate deter-
mination is desired, the Addis count method is used. Here,
the sediment is placed on a blood counting chamber (hemacy-
tometer) ; the number of red blood cells are counted and the
total number computed. Casts and white blood eells can alsa
be counted by this same method.

Blood may be present in the urine not as red blood cells hut
as hemoglobin from broken up red cells (hemoglobinuriaj.
This is detected by chemical tests. Hemoglobinuria may appear
after severe burns and mismatched blood transfusions and in
malaria and mushroom, potassium chlorate, and carbon men-
oxide poisoning. A rare type of hemoglobinuria (parcxysmal
hemoglobinuria) may appear after exposure to cold which, in
certain persons, produces hemolysis of the red blood cells.

White Blood Cells (Pus Cells): Normal catheterized urine
contains two or three Jeucocyles per high-power field; more
than this is considered pathological, The majority of Ieuc\o—
cytes will be neutrophiles, and they will appear singly or it
clumps. They are reporied in the same manner as are red
blood cells, along with the number of clumps observed.

Pus cells in the urine (pyuria) indicate inflammation of the
urinary tract such as pyelitis, eystitis, pyelonephritis, pyelone-
phrosis, tuberculosis of the kidney, and urethritis There 1s
no definite way to teil from which part in the urinary lruft
the pus cells arise. Occasionally the “two-glass method” is
used in males to differentiate urethritis from lesions higher
in the tract, The patient voids into two glasses. If pus cells
are found in the first glass but not in the second, the Jeucocy les
are said to come from a lesion in the urethra. If the pus qcﬂs
appear in casts or are attached to casts, they come from lesions
in the kidneys. Pus cells associated with red blood cells and
epithelial cells occur in nephritis .

I more detailed study is required and it is necessary to
determine whether one or both kidoeys are infected, catheter-
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jration of the urclers is done. In this manner urine may be
obtained separately from cach kidney.

Epithelial Cells: Normal uwiine conlains desquamated cells
from the muncous membranes of the urethra, bladder, and
vagina. If present in abnormally large numbers, they may
indicale inflammation of the urinary tract. In nephritis and
kidney congestion due to heart failure, large, round, granular
cells due 1o desquamation of the convoluted renal tubules
appear.

Fig 39 Urninary casts i ehrome nephritis Highpower fleld show -
g (1) waxy casts, {2) emithehal cell cast, (3) finely granular cast,
14) renal falure cast of Addrs, (33 renal epithehal cell, showing fatty
degencration  (From Bray  Clinical Laboratory Vethods, The C. V
Mosby Co.)

Casts: A upmary cast 15 a mold of the renal tubules con-
sisting of clotted blood, epithehal cells or albummous matter,
or any substance excreted by the kidneys The casts are
recognized by thene composition  Hyaline casts are colorless
cylindrical structures and have little sigmficance. They appear
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after general anesthetics, in high fevers, after cxertion, and
in congestion of the kidneys. Waxy casts are clear like the
hyaline casts but are wider and shorter with rough ends. They
appear in the late stages of nephritis and amyloid discase of
the kidneys. Coarse or fine granuiar casts represent broken
down epithelial cells and are the same as hyaline casts except
that they contain numerous granules. They indicate inflam-
mation of the kidneys. Other casts to appear in the urine
which indicate inflammafion er irritation of the kidney are
epithelial casts, red blood cell casts, pus cell casts, fatty casts,
mutcous casts, and cylindroids.

Parasites: Parasitic infestation of the urinary tract is
uncommon. In women, Trichomonas vaginalis is a frequent
cause of vaginitis; these organisms may reach the biadder by
way of the urethra and produce jrritation or a mild cysf.:\lls
In men, Trichomonas hominis may produce bladder irritation.
In Africa the blood fluke Schistosoma haematobium lives in
the small veins of the bladder where it produces its eggs, and
these are observed in the urine usually associated with pus
and blood.

Artifacts: Sometimes outside substances such as yeast cells,
oil droplets, starch granules, fiber strands, and pollen granules
get inlo the urine through accidental contamination. It is
jmportant that these cxtraneous substances be rccogmzcll
lest they be confused with pathelogical structures.

Renal Function Tests.—The main functions of the Lidneys
are 1o excrele the waste products of protein metabolism and
of other body processes and the poisonous substances intro-
duced into the body from the outside; and fo regulate the
output of waier by concentration or dilution of the uri}le-
When the kidneys become discased, these functions are In-
paired and the organs are unable to maintain the cquilibrium
of the substances in the blood nccessary for health. All the
renal tests are too numerous to mention here so only a few
more important ones will be discussed.

Phenolsulfonphthalein Test (PSP): This is a sunple, safe
test hased on the ability of the kidueys to concentrate and
<crete a dye within a limited time (two hours). At the

beginning of the test the patient voids so as to empty his
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bladder completely. If urinary retention exists, he should be
catheterized and the catheter left in the bladder for the entire
time of the test to collect the urine specimens. One cubic
centimeter {6 mg.) of the dye may be injected intramuscularly
or niravenously. If the intramuscular method is used, a full
ten minutes must elapse to allow for complete absorption of
the dye from the muscle.
(a)Intramusc
water. Fifteen «
specimen 1s di
deltord muscle, -
patient empty the bladder. This specimen 1s retained 1n a separate con-
tainer that 15 properly labeled. At the end of 2 hours and 10 minutes
collect a second specumnen.
(b) Intravenocus method* After the dye has been 1injected into the
vein, the patient drinks 1 glass of water (200 cc). One hour after the
1s collected. The patient drinks
3. At the end of the second hour

the patient empty the bladder and
cc of the dye intravenously. Urine
aunutes for 1 hour, and then one
he second hour.

1t is important for the nurse to remember that all the speci-
mens, regardless of the method used, must be collected and
retained in separate containers with the time of collection
clearly marked on the tag. The specimens are sent to the
laboratory where the technician adds 2 cc of 10 per cent
sodium hydroxide and dilutes them with water to the total of
1,000 cc and then compares the solution with standard mix-
tures which contain a known quantity of dye

With the intramuscular method, 40 to 60 per cent of the
dye is normally excreted in-one hour, and by the end of the
second hour 60 to 80 per cent has been excreted. With the
intravenous method, 35 to 50 per cent of the dye is excreted
during the first {ifteen minutes, and after two hours 60 to 75
per cent will be elimmnated. If the kidneys are diseased and
renal function is impaired, the amount of dye excreted during
the first hour is decreased, and none may appear in the second
hour.

Concentration Diuresis Tests: This test 1s used to determine
the ability of the kidneys to concentrate urine. Several similar
methods have been devised, but the principle of them all is
the same. Tests of this type may be used to deternmne sepa-
rately the concentrating and diluting power of the kidneys.
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After the patient has fimshed the evening meal, about 6 k., all
fluids and food are avorded. At the end of 12 hours (6 A, the first
urine specimen is colfected. Al foods and hquuds are avoided for
another 3 hours, and a second specimen is collected at § At Then
the pattent drinks 1 Gifer (1,000 cc) of water, at 10 a1, another 300
ce of water, and at 10:30 A a last 500 cc of water, The urine souled
befween 8 A 3. and 12 noon 1 collected for the dilution speemen.

Normal kidneys should be able to concentrale the urine
enough to give a specific gravity of 1.028 to 1.030 and excrete
at least 900 to 1,100 cc of dilute urine with one of the specimens
showing a specific gravity of 1.003 or less.

Urea Clearance Test: Most doclors consider tis fest the
standard renal function test. However, it js not as sensitine
as the concentration test hut it is more sensitive than the
PSP test.

Inn this test the patient fasts fi '
ever, 1 or 2 glasses of water -
emplied and the specumnen 1s
patient drinks 100 cc of water,
men 15 collected, and at the sa
urca deternunation At 9 v\ a
15 absolutefy necessary that th
and recorded as such. From th - .
mens, 1t 1s possible to calculate .
are cleared of urea by the kidneys per minute.

Normal kidneys are ‘able to remove the urea from 75 ¢¢ of
blood per minute provided the urine volume output is 2 cc per
minute; if less than 2 cc of urine output per minute, the Lid-
neys remove the urea from 31 ec of blood per minute.

Inulin and Diodrast Clearance: These two substances art
usedt to differentiate between the function of the glomcruh
and tubules. Diodrast is an 10dine compound which is excreted
by the glomeruli and tubules, while mulin is excreted only DY
the glomeruli and is not absorbed by the tubules. The amount
of inulin removed from the bleod is proportional to the rale
of glomerular filtration, while the umount of Diodiast excreted
is proportional to the volume of blood pussing through u'\t’
kidneys per minute These two methods are used largely in
rescarch and in very eaacting clinical work.

Miscellaneous Chemical Tests of Urine: At times 1t is neces
sary 1o examine the urine for substunces that may not b'i
detected by the routine fests. These melude body products tha
ed in excessive amounts during disease, sucht

rav be produc a
i ! ts and amylasc. Or, it may be desirable to

as bile pigmen
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demonstrate the inability of the kidneys to excrete such sub-
stances as chlorides, or nitrogenous products, or poisons such
as mercury, arsenic, ete., that have heen introduced from the
outside.

Bile: Bile usually appears in the urine in the form of bile
pigments such as bilirubin, biliverdin, bile acids, urobilin,
and urobilinogen. The most common diseases causing bile to
appear in the urine are obstruction of the flow of bile from
the liver (tumor and hepatitis), obstruction of the common
bile duct by gallstones, and excessive hemolysis of red blood
cells (hemolytic jaundice). These conditions produce an ab-
normal amount of bile in the body. When their concentration
surpasses the renal threshold, they appear in the urine. In
early biliary obstiuction bile may appear m the urine before
there is any visible jaundice. The three most common tests
used for determuning the presence of bile pigments are the
foam test, Gmelin's test, and the 10dine test

(2) Foam {est Fill a test tube half full with urine and shake 1t
vigorously. If bile 1s present, a yellow-green foam will appear on top
of the urine. If bile 1s not present, the foam will remain white.

(b} Gmelin’s test Pour 3 cc of urine nfo a test tube and add 1
cc of concentrated mitric aeid so as to form two layers of hqud At
the junction of the two solutions a play of colors (green, red, blue,
yellow) will be seen 1f bile 1s presenl Tl same test may be performed
by filtering 100 cc of urine through a picce of filter paper, allowing 1t
to dry parhially, and then adding 1 or 2 drops of mitric acid. The same
play of colors will be seen if bile 15 present.

(c) Todine test The urine 1s overlud with a 01 per cent alcoholie
solution of 10dine If bile 1s present, a green ring will appear at the
junction of the two hiquids

The bilirubin in the intestinal tract is changed to urebilin-
ogen through the action of the bacteria in the feces. A part
of this is converted to urobilin and excreted in the feces;
another part is reabsorbed nto the portal circulation, passes
to the liver, and 1s reformed into bile. Any urobilinogen that
escapes into the general circulation may be excreted in the
urme but 1s changed to urobilin after the urine is voided
Increased amounts of urebilin are found in the urine following
excessive blood destruction (malaria), in acute infections
(scarlet fever, pneumoma), and in diseases associated with
liver damage (hepatic cirrhosis, poisons).

Normally, small amounts of utobihnogen are found m the
urine When 1ncreased, a cherry red color will appear on the
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addition of 1 cc of Ehslich’s reagent (Ehrlich’s test). Color
reactions will appear in normal urine in dilutions up to 1:20.

Amylase or Diastase: Amgylasc is a digestive enzyme pro-
duced by the pancreas. Normal urine contains 10 to 30 units
per cubic centimeter. In acute pancreatitis its flow into the
intestinal tract is inhibited, and as a result it is absorbed by
the blood in excessive amounts and excreted by the kidneys.
The output by the kidneys during the first twenty-four to
thirty-six hours of an altack of acute pancreatitis may rcach
100 to 200 units, In most other pathological conditions the
amount of amylase in the urine is normal.

Chloride: The main source of chlorides in the body is from
the blood, in the form of sodium chloride (NaCl). Normal
kidneys excrete 10 to 15 grams per day (lwenty-four hours).

The excretion of chlorides may be decreased in nephritis,
pneumonia, and heart failure. This results in the swelliog
of the tissues (edema), for the retention of chlorides tends
to make the tissues hold water. After treatment and during
convalescence, chlorides are excreted in excessive amouals.

To test for the presence of cblorides, add 2 to 3 drops of
nitric acid to 5 cc of urine to prevent the precipitation of
phosphates. Then add 2 to 3 drops of silver nitrate (1 per
cent—AgNOs) solution; if a white milky cloud forms, chlorides
are present

Nitrogen Products: The relation between the nilroge.n
ingested in food and that excreted in the urine and feces is
called the nitrogen balance. To determine if the nitrogen of
the body and the ability of the kidneys to excrete the nitrog-
enous waste products 1s normal, the urine is examined by
special tests for urea, ammonia, uric acid, crealinine, and
total nitrogen. The daily excretion of nitrogen by the average
adult is 3 grams per day

Poisons: Poisons such as mercwy, arsenic, lead, and bar-
bital are usually taken internally cither accidentally or for
self-destruction. However, they may be administered for \l{cra-
peutic reasons, and if taken over a long period of time,
poisoning may result. Patients complaining of vague symptoms
of long duration or those who are under treatment and develop
symptoms should have thei}' urine tested for abnormal amounts
of the above-mentioned poisons,
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Racteria: To treat urinary tract infections it is ymportant
to know which organism is causing the infection. The organ-
isms most frequently found are E. coli from the colon, strepto-
cocci, staphylococei, E. typhosa, and N. gonorrhoeae. A spe-
cially stained smear (Zichl-Neelsen’s method) should be made
for the tubercle bacillus (tuberculosis). If tuberculosis is sus-
pected, a small amount of urine is injected into a guinea pig,
and after six to eight weeks, the animal is killed unless it has
died previously, and a post-mortem examination is performed
and the tissues examined for tubercular lesions.

All urine speci should be collected by a sterile catheter,
in a sterile container. Precaution must be taken to prevent
contamination of the speck from the outside. The specimen
obtained is used for microscopic examination and cultures.
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LABORATORY DIAGNOSIS (Continued)

BLOOD

Introduction.—Blood is a fluid (plasma), in which solid
clements (blood cells) arc suspended. The plasma contains
a protein called fibrinogen which js an important factor in
the clotting of blood. This occurs after the blood leaves the
blood vessels unless special measures have been taken to pre-
vent it. The fibrinogen can be removed from the plasma, and
the fluid which then remains is called serum. The formed
elements of the blood are the red cells, the whte cells, and
the platelets. The red cells contain hemoglobin which is the
coloring matter of the blood The color of the l\cmuglobl‘n
depends upon the amount of oxygen present; arterial blood is
red beeause it contains a large amount of oxygen, while venous
blood is low in oaygen content and is darker and purplish in
color. The reaction of blood is alkaline. The volume averages
5 to G liters for the adult.

The main functions of the blood are to transport oxygen
from the lungs to the tissues and carbon dioxide from the
tissues fo the lungs; to carry food (glucose, amino acids, and
fats) from the digestive tract to the tissues; to remove was.tc
products {urea, uric acid) of tissue metabolism; to maintain
a normal water content of the tissues; to carry hormones and
certain chiemical substances (antifoxins and other antibodies)
for protection against bacteria and other mnjurious agents.

The blood cells are formed in the bone marrow and Iym-
phoid tissue. The blood-forming tissues are called the hemat-
opoietic system.

A routine, complete blood count entails a count of the red
and the white cells, a determination of the hemoglobin content
of the blood, and a “differential” count of the while cells.

934
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The differential count gives the percentage distribution of
the varnous forms of white cells—lymphocytes, neutrophiles,
monocytes, ctc.

Special blood studies such as a platelet and reticulocyte
count, fragility of the red cells, sedimentation rate, and total
cell volume (hematocrit) are frequently used te study the
various blood dyscrasias and discases that alter the normal
blood picture.

Most of these cxaminations can be carried out on blood
obtained from pricking the finger or the car lobe in adults
and the toe or heel of infants Blood for the cell volume and
sedimentation rate is obtained by venepuncture. The skin
over the large vein in the bend of the clbow is cleansed with
alcohol, and then a sterile needle is inserted into the vein
and blood is drawn back mlo a syringe Then it is put into a
hottle or glass test tube containing anticoagulant and gently
rotated in a circular motion to prevent coagulation. This blood

Nonarar Broon VaLugs
{Each item will be discussed fully on subsequent pages)

A\LRAGE BANGE
Red Cells
Men 50 ml /e mm 15 to 60
Women 45 ml/cmm 13 t0 3.5
Hemoglobin
Men 16 Gm./100 cc 135 to 18 Gm.
‘Women 14 Gm /100 cc 125 to 163 Gm.
Hematocerit
Men 45% RBC 38 to 54
‘Women 409 RBC 36 to 47
Mean corpuscular volume 87 cu mucra 80 to 94
Mean corpuscular hemoglobin 29 nucro-micrograms 27 to 32
Mean corpuscular hentoglobin
concentration 35% 33 to 38
Reticulocytes 0.5% 05 to 1.0
Sedimentation rate
Men 4.5 mm, 00 to 9
Women 10 0 mm 0 to 2
Platelets 300,000 c.mm, 250 000 to 400 000
White cclls {Leucocytes) 7,000 c.mm 5, ,000 to 10, ,000
Neutrophxlc
605 10 to 70
Band nculroplnlcs 3% 0to 35
Lymphocyt: 30% 20 to 40
‘\lonocyles 6% {to 8
Eosinophiles 2% 1to 3
Basophiles 0.5% 0to 1
Clotling time 3 mm, 2to 4
Bleeding time 2 mmn 1to ¢
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LABORATORY DIAGNOSIS (Continued)

BLOOD

Introduction—Blood is a fluid (plasma), in which solid
clements (blood cells) are suspended. The plasma contains
a protein called fibrinogen which is an important factor in
the clotling of blood. This occurs after the blood leaves the
blood vessels unless special measures have heen taken to pre-
vent it. The fibrinogen can be removed from the plasma, and
the fluid which then remains is called serum. The formed
elements of the blood are the red cells, the white cells, and
the platelets. The red cells contain hemoglobin which is the
coloring matter of the blood. The color of the hemoglobin
depends upon the amount of oxygen present; arterial blood is
red because it confains a Iarge amount of oxygen, while venous
blood is low in oxygen content and is darker and purplish in
color. The reaction of blood is alkaline. The volume averages
5 to 6 liters for the adulf.

The main functions of the blood are to transport oxygen
from the lungs to the tissues and carbon dioxide from the
tissues fo the lungs; fo carry food (glucose, amino acids, and
fats) from the digestive tract to the tissues; to remove \vas}e
products (urea, uric acid) of tissue metabolism; to maintain
a normal water content of the tissues; to carry hormones and
cerlain chemical substances (antitoxins and other antibodies)
for protection against bacterja and other injurious agents.

The blood ceils are formed in the bone marrow and lym-
phoid tissue. The blood-forming tissues are called the hemat-
opoietic system.

A routine, complete blood count entails a count of the red
and the white cells, a determination of the hemoglobir} confent
of the blood, and a “differential” count of the white cells.
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DIAGRAM OF

Series

Erythrocytic

&

HMacro- Intermediate
normoblast nucleated rbe

Hovocytic

Moncblast Pdtlwlag[/c
monotyte

Lyrphocytic

Lyphoblast | Rieder cell  [Turksiritation
leacocyte

Hyelooytic =2
—t>
‘\ Corni)

Mueloblost | Promyelocytel\ [Heutrophils

@

Basophis
Sh—;rgemy:lorytes
——Hyper-regenerative shift

e chu/remla
Pernicious anenna

ig. 40.—Diagram of the blood cells showing their characterishics
angliclalionshigs. The cells of each series are shown in the order 0{'
their matunty from left to right. (From DBray: Chmeal Laboratory
Methods.)



Laboralory Diagnosis : 239

Red blood cells that become clongated and crescent shaped
are found in sickle-cell ancmia, They are called “sickle cells.”

Method of Counting Red Cells.—

The finger 1s punctured in the same manner as above, Blood 1s drawn
up 1nlo a cabibrated red cell Iplpelle to the 05 mark and diluted
with Hayem’s solution up to the 1.01 mark The pipette 1s genlly
shaken for 10 minutes to Leep the glass bead wn constant mohon 1o
prevent the cells {from setthng The first drop Is discarded from the
tip of the pipette, and then the tip of the prpette s placed at the edge
of a counting chamber which will fill by capillary traction After
allowing the cells to settle for 1 minute, they are counted 1n the 16
squares ctched on the counting chamber, The common prachice is 1o
count the cells 1n 5 squares and multiply by 50,000

In routine blood counts a drop of blood 1s smeared on a glass shide,
allowed to dry, and then staned with Wright’s stain. This 1s used for
the differential count of the white blood cells and for studying the
characteristies of the red cells. The cytoplasm of the red blood cell
has an affinity for certain dyes as 1t 1s acidophulic and 1s stamed by
eosin, If nucleated red blood cells are present, they will be demon-
strated by any of the usual stamns, A cell with httle hemoglobin will
appear pale, and the center will be larger than normal, Normai cells
take a deeper eosin stain and have a small clear center, The staining
of red hlood cells by a basic as well as acad dye gives a pale lavender
color (polychromatoplnhia) and 15 evidence of immature cells In
disease the cells may vary i size (atisocitosis} and shape (poikilo-
eytusis}  These changes m the red blood cells are characteristic of
anema

Reticulocyte counts are done to determine the rate at which
red blood cells are regenerating and to follow the response
of the bone marrow to therapy used in freating pernicious
anemia.

Hemoglobin.—Hemoglobin 1s a complex protein pigment in
the red blood cells 1t transports the oxygen. It is decomposed
by heat, acids, and alkali The hemoglobin m man differs
from that of animals This difference may have medical-legal
significance, when 1t 1s mmportant to determine the origin of
bloed stains.

. ~meeetration of
The blood
pette and
mparator
tches one
led to the
f blood 1s
mixture is
ards The
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may be ased for any of the above-mentioned esautinations
However, blood obtained from the finger or car lobe gives
the most aceurate hload counts.

it is necessary for the student to be fumitiar with the normal
bload values in order lo evaluate changes which occur m
disorders which afleet the blood.

Red Bilood Cells (Erythrocytes)

The red blood cells originate in the bone nuarrow from large
nuclented cells called “mother celis.” The youngest cells
{megaloblasts) contain a nucleus, and affer passing through a
maturation phase, they change into erythroblasts, then norme-
Blasts; finally they Inse their nucleus but retain a fine reticulum
The red cells that contain reticulum are called reticulocyfes
The fully matwred erythroeytes hase lost both nuclens and
reticulum, After the red cells reach maturity they Jeave the
bone murrow and pass into the peripheral blood. During the
stage of maturation the hemoglobm in the red cells is lnereased
m the eatly forms, but as the cells mature, the henmgluln}1
content gradually decreases untsl the fully mature cell B
formed, when it becomes stutionary

When a drop of fresh hloed is placed on a clean, U
glass slide and exammed belore 1t 1s dry, 1t 1s called a “wet
preparabion ©

When a drop of fresh blood s placed on a clean, dry glass
slide, then spread into a Hun film and allowed to dry, it s
called a “dry preparation™

In fresh wet prepasations the red blood cells appear as non-
mobile, flat, oval, yellow dises with a hight center. Some wilt
lic in clumps and others i long rolls like coins m a money
voll Tlus 1s known as “roulenun formation™ and 1t has no
chieal sigmsficance It clumping 1s exeessive, the slide has
been miproperly prepared  Some cells will appear as paie
transparent discs (ghost cells) due to the loss of hemoglobu.

To make a wet preparation the ball of the patient's finger 15 cleansed
with alcohol, dried with sterile coftun, and punctured with 2 jancet or:
peedie wilh one quick stroke The stab should be deep enough to allow
a free flow of blood. The hirst blood to fiow 1s removed with the cotion
Pressure should not be applied as it may alter the cclls and dilute the
blood wilh fissue serum and homph. The cenier of a cover slip 18
touched to the drop of binod un the finger and placed on top of X

glass shde, allowing the blood to spread out i a thin film, The edgey

ver ship should be cemented with petroleum jelty. Thrs e
3{‘ :)l:gpbaorylefors\ xxps best for studving the abnormal shages aof red blood

cells, partreutarly for sichhng
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that the red cells contain an excess of hemoglobin, while an
index below 1.0 indicates that the red cells lack the normal
amount of hemoglobin.

Sedimentation Rate.—The sedimentation rate 1s the speed
at which red blood eells will settle to the bottom of a special
glass tube 10 cm. long. The rate of fall of the red cells depends
upon the amount of fibrinogen, a profein, in the blood and
the size of the clumps of red cells that form. The test is
useful in detecting the presence of some low-grade infection
that might otherwise be overlooked. Its greatest value comes
in its use for following the progress of such diseases as rheu-
matic fever, certain types of arthnitis, and tuberculosis and
myocardial infarction. The test is not a measure of health or
disease as it is too variable and easily affected by normal
physiological functions such as excitement, exercise, and
eating, and almost all diseases, whether acute or chrenic,
will give an increased scdunentation rate. In following the
progress of disease an elevated sedimentation rate is good
evidence that the tissues have not completely healed and that
further treatment and bed rest are needed.

The b used for ing the sed rate 1s quite
easy, but to obtain correct results the blood must be handled with great
care; otherwisc the figures obtained will be inaccurate Five cubic
centimeters of blood are drawn from the antecubital vein and muxed
1 an oxalated bottle Then 10 cc of the blood 1s placed 1n a Wintrobe
hematocrit tube which 1s placed 1n a perpendicular position and ob-
served every 5 to 10 minutes for 1 hour The level to which the red
cells have fallen 1s recorded At the end of the hour, the figures are
totaled. The normal sedimentation rate will vary from 0.0 to 6.0 mm.
to 10 mm 1n males and from 00 to 12 mm. to 18 mm. 1n women.

ANCMIA

Anemna is the quantitative deficiency of red blood cells or
of hemoglobin. The degree of anemia depends upon the
reduction of red cells and hemoglobin and the evidence of
formation of new blood cells Numerous attempts have been
made to classify the different anemias, but none has been
entirely satisfactory. At present, anemias are classified ac-
cording to the morphology of the red blood cells, their size,
and hemoglobin content. Such a classification is tabulated
below. It should be noted that normocytic anemia has the
same values as nermal blood.
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Under normal conditions the hemoglobin is found only i
the red blood cells. Hemoglobinemia is the condition in whie
hemoglobin is circulating frecly in the plasma, 1t ocours it
malaria, severe burns, hemolytic anemia, polassium chloral
poisening, and some other conditions.

Celt Volume (Mematoerit).—~The } tocrit is a measun
of the volume of red bloed cells per 100 cc of blood.

Bilood is drawn from a vem, placed in an oxalated tube and wired
and then transferred fo a hematocnt fube which 1s filled to the 18w
mark, corhed, and centrifuged for 28 mnutes at 3,000 r.p.am. This com
pletely packs the eells. The resuft 15 read from the scate on the sideo
the tube.

Size and Hemoglobin Conlent of Red Cells.~—These deler
minations are used to aid in the dinguosis and therapy of
the different anemiass. The cell volume, the number of red
cells, and the grams of hemoglobin per 100 cc of blood by
simple caleulation give estimations of lhe individual ree.i ce'l]
{mean corpuscular volume), the volume of hemoglobin it
each red cell (mean corpusenfar hemoglobin), and the con
centration of hemoglobin in each red cell (mean corpusculdt
hemoglobin concentration).

Mean Corpusentar Yolame W
MGV Red cell eount, nullions per canal.

Mean Cor tar H 1ot Hemoglobmn n Gm. per 1,000 ¢¢
QLG Red cell count, milons per ¢ 1B,

Mean Corpuscular Hemoglobin  Hemoglobin, G per 100 cc X 100

Co&c{yeé\}[lia{t:x?n z‘8'ahzm«e packed red cells, cc per 160 cc

The volume ndex is almost the same as {he mean corpus:
cnlar volume. 1t is obtained by dividing the volume of packe'd
ved cells in per cent of normal by the number of red cells in
per cent of normal. The normal volume index is 10, but it
may range beiween 0.95 and 103, An index nbove this }"ange
indicates that the red cells arc larger than normal, while an
index below this range indicates that red cells are smaller
than normal.

The color index is used in some hospitals in place of ﬂ!?
mean corpuscular hemoglobin It determines tlmA \}‘exght o
the hemoglobin per red cell. It 15 obtained by dividing the
percentage of red cells info the percentage of hen}cg?ohm-
The normal color index is 10. An index above 1.0 indicates
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caused by the Bacillus typhosus, Streptococcus viridans, and
staphylococcus aureus. Of the many drugs and poisons that
will produce hemolysis of the red cells, lead, benzol, phenol,
sulfanilamide, potassium chlorate, and phenylhydrazine are
but a few examples.

Familial Hemolytic Icterus or C: ital Hi Iytic Jaundi
~This is an hereditary hemolytic anemia that appears during
late childhood, or early adult life, and is a dominant trait
passed on from generation to generation according to Mendel's
law of heredity. The red cells are thicker than normal, and
tlus is thought to be the reason for their increased fragility in
the blood stream. Red cells must be in osmotic equilibrium
with the plasma to keep their biconcave oval shape. If there is
any alteration in the salt content of the blood, mtroduction of
bacterial poisons, or transfusion of incompatble blood, the
cell membrane will break, expelling the hemoglobin (hemol-
ysis). If the red cells are placed 1 a salt solution of higher
concentration than that of plasma, the fluid from the cells is
drawn out and they shrink in size and the cell membrane
appears wrinkled (crenated) If placed in a salt solution of
less concentration than that of plasma, the red cells will absorb
flnd, swell and burst, and become hemolyzed (“laked”). This
characteristic of the red cells is the principle on which the
“fragility test” is based Normal red cells will not become
hemolyzed 1n physiological saline solution (0.9 per cent sodium
chloride). Red cells are placed in various dilutions of salt
solutions, and the ditution at which the cells become hemolyzed
is determmed In familial hemolytic jaundice hemolysis begins
1n the 054 per cent and 1s complete in the 0.36 per cent sodium
chloride solution Normal red cells will hemolyze in the 032
per cent saline solution The other types of anemias will show
some minumal change in the resistance of the red cells to
hemolysis, but this 1s not of any great diagnostic value,

Most of the hemolytic anemias, regardless of cause, will be
accompanjed hy some degree of jaundice. This is due to the
reduction of the free hemoglobin 1n the blood into bile pig-
ments which gives the skin and the plasma a yellow color.

X $ickle-Cell Anemia.—Tlus is also a hereditary condition but
it is strictly confined to the Negro race. The blood appears
normal in stained smears, but if a wet preparation as pre-
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MEAN CELL

TYPE op AMLNOL g g, MLALG  piavETER
ANEMIA (cu, ) re) (5%) (s}
Normut blgay 80-94 33-38 8780
Normocy tie anemia 8094 33-38 G780
Macroey e anemy 95-160 3138 594
Microestic anemgs 7279 22.25 31-38 65835
Hypochromie anemiq 50-71 1421 21.29 5873

Normocy tie Anemias,—This type of anemiq js characterized
by a decrease in the number of red cells, hemoglobin, and
blood volume without 4 change in the size or hemoglobm con-
fent of the individaal yed cell. Normaeytie anemia 1esults
from sudden logs of blood, destruction of blood cells, and diba-
tion of the blood wity plasma {hydremia),

Anemia wil) always appear after Immorr]mgc. The degice
of anenng depends upon the amount of blood lost. The com-
Ion causes of suddey dctte hemorrhage gre severe trawma,
ruptured esophageal apg gaslrie ‘varices, duodenal and infes“
tinal aleers, cclapic Preguancy, tuberculosis (hemoptysis),
and uterine bleeding. Immediulcly afler the hemorrhage no
change oceyps in the ¢ely count ar hemoglohin as it reqiures
several hours for the Dassing of tssue fluids into the blood
lo increase the blood volume {hydremia), When this 1&1\‘05
place, the characteristjp blood findings of normocytic anemia
will e found, By the second or thirg day, provided bcmu.r-
rhage has been checked, the red celj count and hemoglobin
shows an merenase towarg normal Hemorrlmge resulting from
seuryvy and hemophilyq has the same features

Normoeytie emia may appear when there is o decrease
in blooq formation resulting from some wterference with the
hormal function of the hone martow The bone marrow may
become overcrowded waypy cancer cells or the cells of such
diseases as leukemia, Hodgkin's disease, ang mulfiple myeloma
which hinder red blood cely formation  Toxse substances such
as arsphenanune, henzol, ang £old salts will inhubit red cell
formation, Owreapoaure o a-rays op radium causes destruc-
tion of all the cellulay elements 1n the bone marrow When ne
apparent cause for the destruction of req blood cells can bhe
found and there is a luck of hlogsd formation, the patient 15
said to have idiopathic aplastic anemia

Anemia may be due to Sume weaknesy of the red ce}ls w hach
permits excessive des'lrucum) thereof Tf:is is seen in severe
seplicemias, in infections such as malaria, and in infections
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Macrocytic Anemias.—In this type of anemia the red cells
are larger than normal with an increase in the quantity of
hemoglobin and volume of packed red blood cells. In the
pexipheral blood nucleated cells, anisocytosis, poikilocytosis,
and polychromatophilia (see glossary) are commonly found.
The anemia is due to a deficiency or absence of certain enzymes
and hydrochloric acid in the stomach necessary for the red
blood cells to mature normally. This is called the erythrocyte-
maturing factor or intrinsic factor. The anemia may also re-

Fig 42—Permmous anemia, blood smear, sho\vmg hyperchrom&a),

toss, , an
(From Gradwohl Chmcal Laboratory !\Iethods and Diagnosis, The
C. V Mosby Co)

sult from lack of the necessary maturing factor in the diet (ex-
trinsic factor) The anemia is probably due to combination of
the two factors. The diseases causing macrocytic anemia are
pernicious anemia, cancer of the stomach, pellagra, fish tape-|
worm infestation, sprue, and liver disease The specific treat-
ment for pernicious anemia 1s liver, liver exfract, or vitamin
B,.. The others will respond ta liver therapy, but treatment of
the cause or nutritional deficiency causes return of normal
hemopoietic substances so that liver extract is not required.
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viously described is made and allowed to stand for a fewn
Minules, the reg cells will become creseent shaped (“sichled”).
Some of the patients wifl sickle-ce}} anemia will have sudden
episodes of hemolysis of the red cells that wil produce symp-
toms which simulate appendicitis.

T R
Lv o *.\.i.:: ,«u}‘ « 4

W

<>
3

Fig 41 —Swcked red blood ecefiy Cpper In a morst preparation,
{owcﬁ m the lumen of a blopd vessel " {From Anderson Synopsis of
Pathology, The & V Mosby Co j

Hydremia.—In Pregnancy the total volume of the blood is
increased. This 1s probably brought about entirely by 1ncrease
in the plasma. Thus the formed elements are diluted and there
is ereafed a decrease mx red cells and hemoglobin co‘r‘:cemm~
Lion (“hydremma™). The condition 15 somefimes calted *“physio-
logical apemia of pregnancy
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Anemias in Infants and Children.—The blood-forming system
in infants is not as well formed or as stablc as that of adults.
Therefore infants and children are more likely to develop
anemia as a result of poor diet and infection. Also, their
growth requirements arc increased, and this places an addi-
tional strain on the Dlood-building subsfances and organs.
Some of the anemias that oceur in adults may also appear in
infants and children, but there are a few which occur only in
children.

At birth the normal full-term infant shows a high red cell
count (polycythemia). Through a physiological destruction of
the red cells in the circulation, the blood count gradually de-
creases down to a level of anemia from which the infant
recoyers spontaneously by the end of the first year. During the
first week of red cell destruction the infant may develop a mild
jaundice noticeable in the skin and the sclerae of the eyes
(icterus neonatorumy}.

Nutritional anemias may result from iron deficiency, due to
repeated infections or chronic blood loss, and it is seen in
children born of anemic mothers. Nutritional anemia is usual-
1y associated with vitamin deficiencies resulting from scurvy,
celiac disease, and fibrocystic disease of the pancreas In chil-
dren anemias due to infection may be true iron deficiency
anemia for the appetite lessens and the ntake of iron is de-
creased.

Aplastic anemia, in which all the formed elements of the
blood are diminished, may be ital or acquired. The
congenifal type is rare. The acquired fype may be the result
of infection, toxins, or chemicals such as benzol, arsphenamine,
or the sulfonamides.

Anemia may result from rapid blood loss following hemor-
rhage from any cause This is the same type of anemia that
oceurs in aduits,

Erythroblastosis fetalis is a hemolytic disease of the new-
born, or it is a familial disease occurring late in fetal life, or
shortly after birth, in which excessive destruction of the red
cells takes place in the bone marrow, liver, and spleen. This
disease rarely develops in the first pregnancy but is more com-
mon in the second and third pregnancies. The mechanism of
the hemolytic process is caused by substances in the mother’s
blood called anti-Rh agglutinins, These are transmutted to the
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In pernicious anenua liver therapy must be continued through-
out life. Shortly afder the treatment has hegun there will be an
inerease in the reticulocytes in the blood shich wifl gradually
return o normal during convalescence. Associated with the
reticttlocyte response, the nucleated red cells graduatly dis-
appear from the peripheral blood and the blood pictitie re
turns to normal

Microeytic Anemias.—In this type there is a decicase 1 the
quantity of hemoglobin and volume of packed cells, The cells
are smailer than normat {microcylic), but cach cell carsies s
full load of hemoglobm in proportion: to ifs size. Microcytic
anenia is found 1 chronie infections such as nephritis, syph-
ilis, tuberculosis, osteomyelitis, and rheumatic fever. Troat-
nment consists in removing the cause of the anemia if that »
possible, good diet with a high vitanmun content, and, in some
cases, bed rest.

Hypochromic Microeytic Anemia.~-Thie fype of anens 1e-
sults from a greater decrease in hemoglobin than in the volume
of packed red cells due to a reduction of the quantity of hemo-
globin in the majortty of the cells in proportion to their size,
with reduction i size of the individual cells (micracyles). The
cause Is dite to a deficiency of iron in the blood as a result of 2
diet poor m 1ron, defectsse absorbtion of won from the intes-
tinal traet, and continued slow Joss of blood which exhausts the
iron reserves of the body Hypochromic mierocylic anenua i
frequently associated with bleeding peptic and mtestinal vk
cers, bleeding hemorrhoids, hemorrhagic nephritis, utenne
blcedmg, cancer of the stomach or iatestinal tract, hookworm
disease, and, 1 some cases, pregnancy The anemia y 08¢
commen m the pooter clusses where dietary deficiency is more
likely to oceur This type of anemia is frequently found i
individuals who secrete less than the normal amount of hydra-
ehloric acid s the stomach,

The only sure methed of treat t s the
iron to replace that which 1s Jost With {reatinent there is an
increase m reticulocytes and 1cgeneration of red cells. If the
aniemia is associated with vitunnun deficieney, vitanun therapy
and iron must be combined. If associated with hypothyroidisnn
jron and thyroid hormone are given.

inunistiation of
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the ablllly to engulf foreign material and bacteria. This pro-
cess is called phagocytosis, and it plays an important part in
the defense of the body to injury and infection. The neu-
trophiles and monocytes are the two cells most frequently seen
to be phagocytic. Hemolytic agents that cause hemolysis of the
red cells also act on the leukocytes but to a much lower degree.

Number of Leukoeytes (Total Leukocyte Count).—Normal
blood contains between 5,000 and 7,000 leukocytes per cubic
millimeter of blood. It is subject to wide fluctuations in re-
sponse to physiological and pathological infl

WHITE COUNTING PIPETTE
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Fig. 43 —Explanation of dilution of blood 1 red and white counting
glpell? (From Gradwohl. Clinical Laboratory Methods and Diag-
os1s
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An mncrease in the number of w}nlc blood cells over 10,000
ver cubic millimeter of blood 1s called leukocytosis whether it is
due to a physiological or pathological cause. In the majority of
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fetus and hemolyze the infant’s red blood cells. The child is
born dead or may live only a few hours unless transfused in-
mediately with Rh-negative blood, Further discussion of the
factors involved will be taken up under blood grouping and
transfusions,

Mediterranean anemia is a congenital and hereditary disease
which often affects several children in one fanuly. The ctiology
is unknown. The bone marrow is hyperactive, but it produces
an abnormal red cell which is destroyed by a process of {rag:
mentation, The red cells show an irregular distribution of
hemoglobin which £s low due to thinness of the eells.

Polycythemin.—Erythroeytosis is an increase fn the number
of red blood eells and hemoglobin in response fo some kxm}m
cause. 1t is usually sccondary to a lack of oxygen (anoxemia)
as occurs in high altitedes with a low oxygen tension, con-
genital heart disease (patent ductus arteriosus), acquired he;m
di {mitral st is}, and pul ry disease producing
eyanosis,

A relative erythrocytosis may occur in seivere diarrhea,
vomiting, and burns due to deliydration resulting from the con-
centration of the plasma. The red cell count and hemoglo.bm
are ereased. With ireatment and administration of {luids,
the blood rapidly returns to normal.

Polycythemia Vera or Erythremia.—This 15 a tiue diseas®
of the red bload cell-forming organs of unknown origin. Th.ere
is a great overproduction of red cells, with the count m!}E"{g
between 7,000,000 and 12,000,000 cells. The hemoglobin 15
markedly mcreased, sometimes reaching the value of 210 per
cent (40 grams). The white cell count and platelets are also
increased Patienis with this disease have a r(:(.ldish—p'urpIe
complexion. Treatment is never curative, but reduction in the
cell count and bleod volume can he Jished by a-ray and
phenylhydrazine, a drug which destroys the red cells

White Blood Cells {Leukocytes)

Morphelogically, leukocyles differ from each ofher much
more than the red blood cells do In general, Ic'zukac?'tcs are
cells with nuclei and cyteplasmne granules of various sizes ane
types, each appearing in several forms according to meu‘xBSIB-
Most are capable of moving under their own power and hav
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tion in which the cells change characteristics and pass through
successive stages when they aie called myelocyles, juvemle
neulrophiles, stab or band ncutrophiles, and finally mature
neutiophiles. These cells also go by the name of granulocytes.
Gianular leuhocyles are divided into three classes, depending
upon the type of granules found in the cyloplasm; that is,
neutrophiles, eosmoplules, and basophiles.

Neutrophiles.—These cells ai ¢ also called polymoi phonuclear
neutropiules. They make up approximately 65 per cent of the
white blood cells in the adult. At birth the percentage is the
same as that of the adult, but 1t decreases rapidly until the end
of the first month (30 to 40 per cent) and remains at this level
until the fourth year; then the number gradually increases
until the seventh or eighth year, when the normal percentage
of the adult is again 1eached. When stained with Wright's
stamn, the cytoplasm is pale pink, containing lavender granules;
the nucleus stains purple and 15 horseshoe shaped and divided
wto two to six lobes. The more mature the cells, the more
lobulated the nucleus becomes. The neutrophiles are divided
into four groups.

1. Myelocytes: Tlhese are very young cells r1arely found m
normal blood. They appear i very acute infections and are
numerous in myelogenous leukemia. The nucleus is round and
stains purple The cytoplasm is dark blue and filled with hlac
{,ranules

2. Juvenile neutrophiles: These ate less matulc neutrophiles
in wluch the 1 has not yet becom ted and has a
sausage shape,

3. Stah or band neutrophiles: These are more mature neutro-
phules in which the nucleus is mote ribbonlike 1 appearance
and ready to become lobulated.

L Segmented neutrophiles: These are the mature neutio-
philes and they have an irregular multilobulated nucleus.

An mcrease in the number of neutrophiles 1s called neutro-
philia. This condition is a common finding in acute poeu-
monia, appendiatis, otitis media, peritonitis, scarlet fever, :md
the other diseases caused by pyogenic bactera, strept 5
staphylococei, etc Neutrophilia may also be found in non-
infectious conditions such as acute hemorrhage, malignant
tumors, and convulsions.
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cases feukocylosis is due fo an increase in the neutrophiles, but
sometimes it is due to an increase in Iymphocytes or monocyles

Physiological lenkoeytosis is due lo an increase in the
number of neutrophiles oceurring after meals and after heavy
exercise, during hard labor, during changes in body temptra-
ture and posture, and in the lafe stages of pregnancy, and in
hemoconcentration. In the newhorn the Jeukecyle count s
usually 20,000 to 25,000, but during the first week of life it falls
1o 10,000 to 15,000, and as the child matares the count gradually
drops to the normal adult level.

Leukocylosis is commonly a result of circulatory dis~
turbances as occurs in paroaysms of rapid heart action and
epileplic convulsions. It is important that lenkocylosis from a
physiological cause is sot mistaken for one due to infection.

In pathological leukocytosis there is a change of the vatio of
the different cell types, resulting in an increase in one type of
cell. In the majority of cases the increase is in the neutrophifes,
and less often in the cosinophiles, lymphocytes, or monocyles
In leukemia there is a leukocytosis (20,000 te 100,000) not only
of the pormal cells, but alse of the smmature leukocyles 110‘
present in normal blood. Leukemsa 1s a sepnrate disease -
volving the hematopoietic system {hone marrow, spicen, Haer,
and lymph nodes)

A decrease in white cells below 3,000 is called leukopenia .11
is found most often in virus wfections such as measles, 10
fluenza, and German measles A few baeterial infections, sucl
as typhoid and undulant fever, produce feukopema Itis also
associnted with anemma due to a-rvay radiabion and beu}ol
poisoning. Leukopema associated with acute overwhelming
infections 1s a grave prognosiic sign

Differential Count.—The miciascopic examnation of stained
bicod sutears is one of the most unportant laboratory proce
dures used in making a diagnosis

hde

To mahe a blood smear, 2 drop of blood 1s placed on a glass S
and spread evenly with the flal edge of another plass shde The sml(;:l{
1s alfowed to dry, them st 1s stamned with Wraeht's stam, placed un e
the microscope, and studied under Ingh power The wiite cells &
counted and recorded en their sndicdual classes

L.eukocytes are classified by ther differences in morphology
The neuirophiles are derived from large primive cells
(myeloblasts) that lack granules and are loeated n the bene

marrow. The myeloblast cells go through a process of matura-
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An increase in the monocytes (monocytosis) occurs in
syphilis, undulant fever, typhoid fever, fuberculosis, and mono-
cytic leukemia.

Diseases oF THE LLUXOCYTES

In the majority of cases leukocytosis is due to the response
of the body as a defense mechanisin to fight infection and to
help protect the hody against injury. As such it is part of the
defense mechanism described in Chapters 4 and 7. Leuko-
cytosis may also result from primary diseases of the blood-
forming organs which are of unknown etiology. Only the more
common and important diseases will be discussed here. These
are the various types of leukemia, agranulocylosis, and infec-
tious mononucleosis,

Leukemia.—Leukemia is a disease of the organs that form
the white blood cells. These organs (lymph nodes, bone mar-
Tow, spleen) become overactive and produce an abnormal
number of immature white cells. These white cells are so
young that they are incapable of serving any useful purpose.
Leukemia differs from malignancy elsewhere in the body in
that the circulating blood contains the abnormal cells and acts
as the medium for disseminating them There are three types
of leukemia; myelogenous (neutrophilic), lymphatie, and
monocytic. These may be acute or chronic.

The most common findings in the peripheral blood is a leu-
kocytosis ranging from 30,000 to 50,000. The stained blood
smear shows the majority of the white blood cells to be imma-
ture, with a proportionate increase in the few normal cells
Present. An anemia of moderate degree is usually present. Oc-
casionally leukemia is accompanied by leukopenia, and the
total number of white cells 15 decreased (1,000 to 2,000) with
the differential smear showing the majority of the cells to be
the immature forms, This 1s called aleukemic leukemia.

Treatment of leukemia may prolong life but it is not cura-
tive, The diagnosis is made by peripheral blood and bone
marrow studies
i Acute myelogenous and lymphatic leukemia are fulminat-
ing diseases that have a sudden onset and run a short fatal
course. They are more common 1 children than in adults,
They are characterized by symptoms of exireme weakness, ul-
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The main function of the neutrophiles is {o combat infec-
tion.

Eosinophiles—These constitute 1 to | per cent of the tofel
number of lenkocytes. The granules in the cytoplasm are
larger and more coarse than those of the neutrophiles and
stain bright pink. An increase in the eosinophiles (eosmo-
philia} may be due to allergic conditions (asthma, hay fever},
parasitic diseases (trichinosis), skin diseases (psoriasis, herpes
zoster), infectious diseases (seariet fever, rheumatic fever),
and miscellancous conditions such as Hodgkin’s disease and
Addison’s disease, Occasionally cosinophilia is seen after eat
ing vaw lver and after the injection of vaccines.

Basophiles.—These constitute 0.5 per cent of the tofal Ten-
kocyte count. They are smailer than the neutrophiles and are
charaeterized by coarse, deep blue gramules. They have very
Little diagnostic value. They are incieased in myelogenous
leukemia.

Lymphocytes.— Ly mphocytes and monoeytes ate also calle'd
agranulocytes because they do not contain granules 18 their
cytoplasm  This is a relative classification as the monocyles
contam a few small granules

Lymphocytes are derived from the lymphatic fissue spread
throughout the body (lymph nodes, spleen), In infanis an
children the total number of lymphocytes is higher tham it
adults. The nucleus stains blue, is round or indented, and a-
most fills the enlire cell, leaving only a small amount of light
blue cytoplasm  They constitute 25 to 35 per cent of the total
teukocyte count. )

The lymphoeyles are inereased without an increase 0
the total number of leukocytes (relative Iymphocylosis). in
measles, German measles, mumps, malaria, hypothymidxs@
influenza, and typhod fever. In whooping cough (permssxs)
the total leukocyle count is high (15,000 to 20,000), with the
majority of the cells (80 per cent) bemng lymphocyles.

Monocytes.—These comprise § per cent of the total wl
count, Their exact orign is not known, but it is thought to be
from large cells in the bone marrow and spleen. They “’l‘;
jarger than the ]ymphocy!e.s\ have an oval {o hoxseshoe-s]xal":n
indented nucleus that stains light blue, and the cytoplas
stains sky blue and confains fine, red-colored granules.

rite
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300, Some cases have developed in respouse to the use of cer-
tain drugs—amidopyrine and the sulfonamide drugs. The red
cells and hemoglobin are usuaily not affected. These drugs
hinder the normal maturation process of the mycloblasts; the
defense of the body for bacteria is reduced and infection of the
mucous membranes und other body organs is common and
fiequently fatal,

Infectious Mononucleosis (Glandular Fever).—This is a
benign disease, protean in nature, characterized by acule onset
with sore throat, fever, and enlargement of the lymph nodes,
particularly the cervical nodes. The ctiology is unknown, but it
is thought to be a virus discase. The leukocyte count may be as
high as 50,000 cells, but it usually ranges between 15,000 and
25,000, or it may be normal or low with an atypical type of lym-
phocyte as the predominant cell. The lymphocytes may make
up 80 per cent of the total wlite count. The patient usually
recovers within a few weeks, but the elevated white count and
enlarged lymph nodes may persist for montbs, It is important
that this disease be differentiated from lymphatic leukemia as
the blood findings are sumlar,

Heterophile Antibody Test (Sce p. 335) : In mfections mono-
nucleosis there are in the bleod antibodies which will aggluti-
nate normal sheep cells. These antibodies may be found also
in certain other diseases, but the titer is not as high as in in-
fectious mononuclceosis, and it is, therefore, used as a diagnostic
test in this condition and 1s called the heterophile antibody
test

Platelets (Thrombocytes)

Platelets are small, oval, colorless, immobile bodies derived
from the cytoplasm of large giant cells (megakaryocytes) in
the bone marrow. When stained with Wright’s stain they ap-
pear as small irregularly shaped cells with a red nucleus and
blue cyloplasim They vary from 2 1o 4 # in diameter (one-half
o vue-Ahivd the size of a red cell), Numerous methods for
counling platelets have been devised, but none is too ac.
curate. Platelets may be counted on the routine differential
smear to obtain a general idea of the number present. On the
average, there are 1 to 4 platelets per high-power field or 1
platelet to every 30 to 50 red cells. A more accurate count is
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cerations and bleeding of the mucous membranes, sigas of
fover, gemeralized Iymph vode enlargement, and marhed
anemia, Examination of the blood shows an elevated white
cell count sometimes reaching the Jevel of 500,000 cells. The
predominating cell in myetogenous leut in is the myeloblast
while in lymphatic leukemin it is the lymphoblast,

Chironic myelog s ¥ ia is more 3 in adults
(20 to 50 years), and it is vavely seen in children, it affechs
males more often than females. The onset is insidious. The
maost frequent physicat finding is an enlarged spleas. Eaaming-
tion of the bload shows a high white count, 15,000 to 20,000 1o
1,000,000 cells. The gdifferential count reveals a high per cent
{93 per cent) of impuature forms of ail the cells in the grant
Jocyte series — myeloblasts, myclocyles, cosinophiles, haso-
philes, ¢le The red cells and hemoglobin ate reduced, Some
of these patients muy live foy years if the disease is cantrolied
by radiation of the spleen with »-ray, put as a rule life expect
ancy is only a few years.

Clironic lymphatic Jeukemia {5 more common sn males than
females between the ages of 15 and 65 years. It 1g ravely »ee8
in children It s charactesized by a swelling of all the by
phatic tissue in the body resulting in an increnscd productiot
of lymphocyies The predominating cell is the small ympho
eyte The count ranges hetween 30,000 and 1,000.800.

Monoeytic leukema is rare The predominating cells
monocyies in vanous stages of development,

Atymeal forms of leukenua have been described accovdin
to the predominute cell found i the bived ~_eosipephilic Y
kemia and basephalic feukernia.

During the acufe stuges of certam diseases it which et
isa feukoeytosis, such as prCUmoma, hemolytic jaundiee, a0
11 some apemias 1 ehidren, the bloo d-forming orgats may
pluccd under such a severe stram that AUIMETOous iminuh{l
gmnulocyles wil} appesr n the blood, Thisis called feuk
moid reaction.” The bload preture resemibles jeukema, and
is importun( that the two are differentiated

avt

Agranulncytosis or Malignant Neutropenia—Ths 5 & disea
of upknown ovigin in which there is a complete absenee of d
crease of the pentrophiles with a marked deplchon of 11\:3) iy
shioeyles amd monoeytes, mwving a total white count of 2
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Coagulation

Coagulation (cloffing) is a process ip which the blood
changes from a liquid into a soft jellylike mass. Many theeries
have been proposed concerning the physical and chemical
changes that take place when blood clets. Present evidence
seems to favor the enzyme theory which involves several sub-
sfances combined info two reactions. These substances are
prothrombin formed in the liver, calcium in the blood, throm-
boplastin from the platelets, and fibrinogen, a complex pratein
in the blood, The following reaction takes place:

1. Prothrombin  + (calciwm + platelets)  ————— Thrombin
2. Fabrinogen + Thrombin ————= Fibrin

The fibrin forms small interlacing strands that trap the ved
blood eells angd platelets until the blood changes from a thick
fluid into a firm, elastic, tongh blood clot, Normally the process
of clotling is a defense mechanism against injury and against
the loss of blood through injury. Cut or torn blood vessels
allow bleed to escape. With the formation of the fibrin mesh,
this escape is gradually blocked. As soon as the blood clot with~
in the lumen of the blood vessel becames attached to the vessel
wall and strong cnough to withstand the miravascutar bload
pressure, bleeding will cease.

Thromboplastin, the ferment produced by the platelets, will
react only in the presence of caleium. Anticoagulants such as
sodium citrate and potassi oxalate bine with the
calcium and hinder its reaction. Coagulation is thereby pre-
vented, This is of practical value in laboratory work

The serum and plasma portion of the blood have already
been described.

Coagulation or Clotting Time.—There are numerous methods

of determining the clotling time of blood, Only two methods
will be described here,

The normal time varies from 1 o 5 nunutes,
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obiained by using the brifliant cresyl blue moist proparation
method. Normal bload comtains from 250,000 to 500,000 plate-
Iets per cubic millimeter. The platelets are coneerned with
the coagulation of blood and will be discussed under coagula-
tion,

An increase in platelets (thrombocytosis) is not used as an
aid to diagnosis but js more of academic inferest since it occars
in so many conditions. Thrombocytosis oceurs affer tissue
injury, hemorrhage, anoxemia, bone fraclures, and sples-
eclomy. It aecq panies such dis as aenle infectd
polycythemia, Hodglkin's disease, sickle - cell ancmia, ar{d
chronic myelogenous leukemia. When the thrambocytosis is
marked and of long duration, intravascular thrombosis and
infaretion may oceur as a result of the clumping of the plate-
lets,

A decrease m platelets ((hmmbucytopcnia) 1s usually secon-
dary to some other condition, Thrombocytopenia is important
since it is usually associated with a tendency to biced. This is
particularly frue if the platelet count becomes very low (60,000
0 100,000) Platelets are decreased i1 severe infections as ml-
iary tuberculosis, {ollowmg the use of arsphenamine, gold salts,
Poisening due to benzol, and affer eacessive x-ray radiation.
Thrombocytopenia s also found in malignancies that invade
the bone marrow, urcmia, pernicious anemia, leukemia, and
aplastic anemia. i

An infection characterized by hemorrhages into the shin is
called purpura. This is a frequent finding in diseases that
cause a lhmmbocytopenia, but it is also found in many discases
not associated with a deerease fu the platelet count, This latter
condition is called symptomatic purpura and 1s found in
naumerous infections - tuberculosss, typheid, malaria, n-
fluenza, cercbrospinal meningitis, subacute bacterial endo-
cardilts, scurvy, nephritis, and some allergic disorders

Primary thrombocytopenic purpura or idiopathic thrombo-
eylopenic purpura is a disease that is found most comumonly 10
children. The cause of the disease is unknown Itis c!xamtfer‘
ized by attacks of bleeding or purpura of varsable duralxoﬂ:
The platelet count during an episode of bleeding is usually
below 100,000, The disease may be acute or chronic. Deatht
may occur during the first attagk. Treatment consists of e
moval of the spleen or x-ray radiation therapy.
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the clotting time indicates the concentration of this substance.
In normal individuals the blood contains a slight excess of
prothrombin and blood clots in 20 to 25 seconds. Bleeding
will occur if the prothrombin is reduced to less than 20 per
cent of notmal. Tlus can be achieved by means of dicumarol,
a drug which is used when thrombosis is a complcation t

be feared. -

Blood Groups and Blood Transfusions

Before the turn of the nineteenth century many woikers
had recognized that mixing the serum of one person with the
red blood cells of another often resulted in hemolysis of the
red blood cells. In 1901, Landsteiner recogmzed the importance
of classifying the bloed according to this principle. It was
not until 1907 that Jansky clearly separated the four groups
used today. Several classifications have been reported, but
the principle of each is the same. The simplest classification
15 that of Landsteiner which uses the terms AB, A, B, O. The
classification is based upon the principle that the red blood
cells contain substances called antigens and the blood serum
contains substances called antibodies. The two antigens of
the red blood cells are called agglutinogens. They are desig-
nated by the letters A and B The two antibodies of the
blood serum are called agglutinins. They are designated by the
letters alpha and beta or simply a and b. The four blood groups
are separated from each other according to the way the anti-
gens and antibodies mix when added together. The agglutimun
(alpha-a) reacts with the agglutinogen B to produce clumping
and hemolysis, and the same reaction occurs with the mixing
of agglutinm (beta-b) and aggultinogen B. Since clumping
and hemolysis occur when antibody a and antigen A, ctc.,
are mixed, 1t would be mmpossible for these to exist at the
same time in the blood of a normal individual. It is incom-
patible with life. Therefore the four blood groups are classi-
fied as outlined in the chart below.

TYPE AGGLUTINOGEN AGGLUTININ
AB Aand B » None

A A b

B B a

o None aand b

Group A serum contains beta (b) agglutinins and group B
serum contains alpha (a) agglutinins; group AB contains A
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Clotting time is prolonged in hemophilia, yaundice, and some
anemias.

Capillary Fragility Tests (Rumpel-Leede Phenomenon)

In such diseases as scurvy (Iack of vitamin C) and throm-
bocytopenic purpiira, the small capiliaries become more fragile
than normal and rupture. When the small blood vessels
rupture, small hemorrhages (petechine) are seen in the mucous
membranes and skin. The easiest method of tesling capillary
fragility is to apply the blood pressure cufl on the arm and
iuflate it for five minutes just above the diastolic pressure.
In normal persons one or iwo pelechize may appear in the
skin below the caff. If the test is positive, as occurs in scuny
and purpura, nuntersus small hemorrhages will appear in the
skin. By ihie suction cup method, a special type of cupin % hich
the pressure can be controlled is placed on the skin and the
pressure reduced Healthy individuals have a capillary r'esmt-
anee ranging hetween —20 to —33 em. mercury I capillary
fragility 1s inereased, a value below 20 is obtained. The venom
skin test consists of injecting intradermally 0.1 cc of 1:3,000
sterile moceasin snake venom, A control injection of n.ormn’
saline is done in the other arm. IF the test is posilives 2
hemorshage 1 cm 1 diameter is found one hour after the
imjection at the site of the injection.

Skin Bleeding Test

This test determines the length of tine requred io
bleeding after the small capillaries of the skin have heen ¢
with 2 lancet. The ineision is made 2 to 3 mm. deep, This 133
defermination for capillary bleeding time only and nof f""
bleeding from larger vessels. In noymal mdividuals bleeding
will cease in one to three minutes In scurvy, leukenna, hemor
rhagic diseases of the newhorn, and purpura the bleeding tme
is prolonged.

stop
1 col

Prothrombin Time

Prothrombin is a substance formed by the liver by vitamig

K. Prothrombin is essential for the formation of anotber aub-
stance, thrombin, which 1s reguired for the coagula({on Of
bloed. If all the factors connected with the cuagu!ahml ol
bleod (p. 237) are conirolied except the prothrombin contents
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and B agglutinogens in the red blood cells, but the serum
lacks the alpha (a) and beta (b) agglutinins; group O lacks
the agglutinogens A and B in the red cells, but the serum
containg both the alpha and beta agglutinins. In white Ameri-
cans the groups O (43 per cent) and A (40 per cent) are the
most common. Groups B (7 per cent) and AB (10 per cent)
are less common

Before a blood transfusion can be given, the individual
donating the blood (donor) must be matched with the indi-
vidual who is to receive the blood (recipient). The blood of
cach person is typed and classified. The technique of blood
typing consists of mixing a loopful of red cells with a drop
of known sera A and B and looking under the microscope
for agglutination. This test is performed with red blood cells
from the donor and recipient. The blood type and grouping
of an individual is more easily understood if the chart out-
lined below 1s followed. The plus sign designates clumping
and hemolysis of the red cells, the negative sign designates
no clumping.

RED CELLS TESTED A SERUM B SERUM
o _ _
B + -
A - +
AB + +

Since the cells of group O are not agglutinated by either
A serum or B serum, it can be given to anyone. Individuals
belonging to group O are called universal donors. The plasma
of individuals belonging to group O contains the alpha and
beta agglutimns, but they are so dilute that they are neglimble.
Since the blood of individuals in group AB lacks the alpha and
beta agglutinins, they may receive blood from an individual
belonging to any of the four groups (universal recipient).
However, transfusion reactions have occurred and it is better
to use the same type of blood (AB) or group O in hansfusing
a universal recipient

Individuals who belong to the same group as the reciprent
are not always compatible blood donors. Sometimes the blood
of an individual will agglutinate the red cells of an indis:dual
belonging to the same blood group As added protection the
zed cells of the donor are mixed with the serum of the recipient
(cross-matching) and observed for clumping. If no clumping
or hemolysis occurs, the blood is compatible,
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Fiy 44- Techmaque of blond grouping To delecmyine  the blaa;{
group ta which a person belonys, b drop af Wiy red blood 1 ells “}“d“c
hase been diuled With sait cofuton is placed on cach ead of a sk t
and the blood serum of 4 Person belonging to group A 15 mixed mn
one drop of the difuted cells, and 2 drap of the blood seram of a perso’
belonging te group B 1s muxed wifh the other drop  Pictured abose i",:‘:
the effects of these serums on the colis of persons helongiag wm
different blood groups (From (arte Prunciples of Micrebsologs,

C ¥ Moshv Co )
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and B agglutinogens in the red blood eells, but the serum
lacks the alpha (a) and beta (b) agglutinins; group O lacks
the agglutinogens A and B in the red cells, but the serum
contains both the alpha and beta agglutinins, In white Ameri-
cans the groups O (43 per cent) and A (40 per cent) are the
most common. Groups B (7 per cent) and AB (10 per cent)
are less common.

Before a blood transfusion can be given, the individual
donating the blood (donor) must be matched with the indi-
vidual who is to receive the blood (recipient). The blood of
cach person is typed and classified. The technique of blood
typing consists of mixing a loopful of red cells with a drop
of known sera A and B and looking under the microscope
for agglutination. This test is performed with red blood cells
from the donor and recipient. The blood type and groupmng
of an individual is more easily understood if the chart out-
lined below is followed The plus sign designates clumping
and hemolysis of the red cells; the negalive sign designates
no clumping.

RED CELLS TESTED A SERUM B SERUM
o — —
B + -
A - +
AB + +

Simce the cells of group O are not agglutinated by either
A serum or B serum, it can be given to anyone. Individuals
belonging to group O are called universal donors. The plasma
of individuals belonging fo group O contains the alpha and
beta agglutinins, but they are so dilute that they are neghgible.
Since the blood of individuals in group AB lacks the alpha and
beta agglutinins, they may receive blood from an individual
belonging to any of the four groups (universal recipient).
However, transfusion reactions have occurred and it is better
to use the same type of blood (AB) or group O in transfusing
a universal recipient.

Individuals who helong to the same group as the recipient
are not always compatible blood donors. Sometimes the blood
of an individual will agglutinate the red cells of an individual
belonging to the same blood group As added protection the
red cells of the donor are mixed with the serum of the recipient
(cross-matching) and observed for clumping. If no clumping
or hemolysis occurs, the blood is compatible.
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The transfusion of incompatible blood js usually associated
with an onsct of symptoms after the introduction of only a few
cubic centimeters of blood. If the transfusion is stopped m-
mediately, no harm results. The most common symptoms and
signs arc anxiety, flushing of the face, precordial oppression
and pain, dyspnea, cyanosis, increase in pulse and respiratory
rate, and hives. More severe reactions produce a chiil followed
by a rise in temperalture, shock, coma, and maybe death. A
transfusion reaction indicates that the red cells of the donar
aie clumping and hemolyzing in the plasma of the recipient.
After the transfusion reaction the hemoglobin from the hemo-
lyzed red cells will appear in the unne (hemoglobinuria), I
the reaction is scvere, jaundice and anuria may occur.

3

ISOIMMUNIZATION OF MOTHER,
ANTI Rh ANTIEODIES
FATHER MOTHER B

Rop

PRODUGING HEMOLYTIC CHANGES
IN FETUS, RESULTING IN STILL-
BIRTH MISCARRIAGE OR ERYTH-
ROBLASTOSIS FETALIS IF INFANT
13 BORN ALIVE.

Fig 45 —Diagram of the Rh phenomenon in pregnancy (From Grad-
wohl’ Chnseal Laboratory Methods and Diagnosis )

Occasionally transfusion reactions will occur even if the ‘}'{"
ing and cross-matching are correct This is particularly true in
individuals who receive transfusions frequently or i women
who are pregnant or receive post-partum transfustons These
reactions are due to another agglutinogen called the Rh factor
It received its name from the Rhesus monkey in which it was
first demonstrated and 1s present in the red cells of 83 per cent
of all persons, designated Rh positive, and absent in the other
15 per cent, designated Rh negative The plasma does not con-
tain an Rh agglutimn. Rh agglutinms can occur only m Rb-
negative persons, and they are never normally present, If an
Rh-negative person receives repeated transfusions with Rb-
positive blood, he develops antiagglutinins (antibodies) \vh'u‘ll
will aggiutinate the Rh-positive red cclls, causing a transfusion

reaction.
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‘The Rh factor is of particular importance during pregnancy.
The Rh factor is a Mendelian dominant. According lo this, if
the father is Rh positive, the fetus in utero is Rh positive if the
mother is Rh negative. If the mother is Rh negative, a few of
the fetal red cells may filter into the maternal circulation and
produce antiagglutinins (antibodies) in the maternal plasma.
This plasma may in turn filter back into the fetal circulation
and destroy the Rh-positive red cells of the fetus, causing
erythroblastosis fetalis with anemia and jaundice. If this
woman is transfused during her pregnancy or a short time
after delivery with Rh-positive blood, a severe transfusion re-
action will oceur due to the destruction of the Rh-positive cells.
If she is transfused with Rh-negative blood, no reaction will
oceur, It iy important fo remember that the mother or child
should not be transfused with the father’s blood.

Blood Banks

Most hospitals now carry a surplus supply of blood that is
available for transfusions at any time, It is usually blood ob-
tained from voluntary donors. Blood is drawn from the donor
mto a sterile flask containing an anticoagulant (sodium ci-
trate) and placed 1n a refrigerator The blood can be kept in
the refrigerator for approximately ten days before hemolysis
of the red cells is extensive enough to make it unsuitable,
When this happens, the plasma can be removed and frozen at
1° C. and kept for an ndefinite period.

Before blood is drawn from the donor he is given a physieal
examination and questioned about recent infections, malaria,
or blood dyscrasias At the same time a small sample of blood
is obtained which is used for blood typing, white and red cell
count, hemoglobin determination, and a serological test for
syphilis. The presence of disease makes any donor unsuifable
The blood and plasma obtained from the donor must be
handled with great care so that it 1s kept sterile and free from
any form of contamination



262 How the Daclor Makes the Diagrosl

The transfusion of incompatible blood is usually assocmted
with an onset of symptoms after the introduction of only a few
cubic centimelers of blood. If the transfusion js stopped im-
mediately, 5o harm results. The most common symptoms and
sigus are anxiety, flushing of the face, precordial oppression
and pain, dyspnea, cyanosis, increase in pulse and respiratory
rale, and hives, More severe reactions produce a chill followed
by a rise in temperature, shock, comna, and maybe death, A
transfusion reaction indicates that the red cells of the doner
are clumping and hemolyzing in the plasma of the recipient
After the transfusion reaction the hemoglobin from the hetio-
Iyzed red cells will appear in the urine (hemaglobinuria). If
the reaction is severe, Jjaundice and anuria may occur,

3
ISOIMMUNIZATION OF MOTHER,
ANTI-Rh ANTIBODIES FETUS
FATHER z MOTHER H
Rit Rb~— Rt

¢
PRODUCING HEMOLYTIC CHANGES
IN FETUS, RESULTING IN STILl-
BIRTH, MISCARRIAGE OR ERYTH~
ROBLASTOSIS FETALIS (P INFANT
1S BORN AUIVE.

Fi1g. 45— Diagram of the Rh phenomenon in pregnancy. (From Grad-
wohl Chmeal Laboratory Methods and Dragnosis )

QOccaswonally transfusion reactions will oceur even if the l)’p-
ing and cross-matching are correct. This 1s particularly trie i
individuals who receive transfusions frequently or in womei
who are pregunant or receive post-parfum transfusons, These
reactions are due to another agglutinogen called the Rh factor.
It received its name from the Rhesus monkey in which it was
first demonstrated and 1s present n the red cells of 85 per cent
of all persons, designated Rh positive, and absent in the other
15 per cent, designated Bh negative. The plasma does m?t cot-
tain an Rh agglutinin Rl agglutinins can occur only in Rh-
negative persons, and they are never normally _presenl If‘z;l)
Rh-negative person receives repeated (ransfusxons_ with l. ;;
positive blood, he develops antiagglutinins (afllll)nlllcb) wa]C“
will agglutinate the Rh-positive red cells, causing a transfusio!

reaction.
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the kidneys. The most common causes for an elevated N. P.N.
are renal insufficiency (nzphritis), fevers in which there is an
excessive breakdown of proteins, prostatic ebstruction, in-
testinal obstruction, dehydration due to excessive vomiting and
diarrhea, and hemorrhage. Dehydration causes concentration
of the fluid portion of blood and an increase in the N.P.N. In
hemorrhage of the gastrointestinal tract the increase in the
N.P. N. is due to the reabsorption of the proteins into the blood
from the bloed in the tract.

If the N. P. N. reaches a level of 120 fo 140 mg, symptoms of
urentia may develop. These are headache, muscular twitching,

vomiting, restlessness, drowsiness, convulsions, and finally
coma,

Urea Nitrogen.—Most of the N.P.N. is excreted in the form
of urea. It is formed in the liver and excreted by the kidneys.
The normal blood level is 12 to 15 mg, per 100 cc. of blood, or 45
to 65 per cent of the total N P. N. Urea nitrogen levels are
elevated in advanced kidney disease due to marked urinary
retention and the conditions mentioned above that cause an
increase in N. P. N.

Urie Acid.—Uric acid is a product derived from the break-
down of purines taken in the food (liver, kidney, pancreas, lima
beans) and from the breakdown of nuclear material in the
cellular structures of the body. The normal range 1s 1 to 3 mg
per 100 cc of blood. A physiological increase may occur in
niormal persons during muscular exercise, starvation, and the
late stages of pregnancy High blood uric acid levels are also
associated with leukemia, polycythemia, toxemias of preg-
nancy, nephritis, lead poisoning, and other conditions asso-
ciated with a high N. P. N level

Creatinine.—This substance 1s formed from enother sub-
stance, creatine, found in the muscles. The normal valves are
small—1 to 2 mg per 100 cc of blood. High blood levels are
usually found in nephritis and conditions producing retention
of N P.N. An elevated level of 5 mg. is an indication of a poor
prognosis, usually with a fatal outcome.

Plasma Protems (Total Proteins).—The three main proteins
m the plasma are albumin, globulin, and fibrinogen. When the
values for each are added, they indicate what is called the
{otal protein. The total protein for human plasma is 7.1 grams
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LABORATORY DIAGNOSIS (Continued)

CLINICAL BLOOD CHEMISTRY

Disease of the various organs of the body may change their
normal metabolic funclion in such a manner that there is an
accompanying change in the chemical constituents of the
blood. Chemical analysis of the blood determines these
changes and is often important in making the dingnosis and in
observing the course of diseases and their response to treat-
ment. The blood for the tests is usually obtained by venepunc-
fure, and in the majority of cases the blood is mixed with an
anticoagulant (c &, Dpotassium oxalafe) o prevent clotiing
Tests for the defermination of blood calcium and bile pigm'cnls
are performed on serum.

Nitrogenous Constituents of the Blood.—The mitrogen of the
blood is present in two forms: that in the protein molecule and
that in the products which are the end result of profein ca-
tabolism and are waste products The latter group is called e
nouprotein nitrogen (N P.N.) and is excreted by the kidueys.
The amount of N. P.N. formed in the body depends upon the
dietary intake of protein, the rate at which proteins are de-
stroyed in the body (catabolism), and the ability of the kidneys
to concentrate the nitrogenous products and to secrete urine..

Nonprotein nittogen 1s the nitrogen contained in ures, uric
acid, and creatine. These are extracted from the bload or
plasma by adding trichloracetic acid which precipitates the
proleins. The proteins are removed by filtering, and the mlr:.xlc
left is used to determiine the N. P N. Normal blood contains
23 to 40 mg. per 100 ce of blood. In general, a N. P. N, above
40 mg. is considered pathological The N.P N level represents
the balance between the total amount of nitrogenous \vasic'
products entering the blood and the amount being cxcrated hv

264
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breakdown of body protein and fat, while the largest
comes from the carbohydrate in food ingested duiing me
The carbohydrate in food after reaching the gastrointesti
tract is broken down 1nto glucose, which is absorbed and ¢
ried by the blood to the liver. Here it is stored as glycog
Another portion of the glucose is carried to the body tiss
where it is used as nourishment for normal metah
processes.

Blood sugar determinations are carried out on fasting ven
blood samples taken carly i the morning before breakf:
Determinations may be done on capillary blood obtained
sticking the tip of the finger. This is called the micro meth
It is 1mportant that the blood sugar determination be do
as soon as possible. If the blood sample is allowed to sta
the blood sugar will break down (glycolysis) and the rest
obtained will not be the correct value. The normal bl
sugar values range from 70 to 100 mg. per cent per 100 cc
blood, with an average of 85 mg per cent,

Elevated blood sugars (hyperglycemia) are found m
often than decreased blood sugars (hypoglycemia) A phy:
logical hyperglycemia occurs after meals and is called pc
prandial hyperglycemia. Other conditions causing physiolc
cal hyperglycemia are emotional upset, ether anesthetics, ¢
the premenstrual period. In these conditions the blood su,
rarely exceeds 140 mg. per cent

Pathological hyperglycemia (160 mg. or more) is found
hyperthyroidism, brain tumors and injuries, hypertension
sociated with arteriosclerosis, cerebral hemorrhage, and ¢
betes mellitus. The most 1mportant disease 1s diabetes mellil
since 1t 1s due to msufficient insuln  This lack of insulin
sults in umproper storage of glycogen by the liver, failure
oxidation of glucose by the body tissues, and failure of su
to be removed from the blood stream The end result is
excessive aceumnlahon of sugar mn the blood. When the le
of sugar in the blood exceeds the threshold of 160 to 180 i
thg kidneys can no longer hold 1t back and it 1s excreted in
urine (glycosuria) It 1s readily understood how import:
blood sugar determinations are mn regulating the dosage
msulin and diet when treating diabetics.

In acute pancreatitis a blood sugar level of 250 to 400 mg. |
cent may be found without finding sugar in the urine. T
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per 100 ce of plasma, The ratio of albumin to globulin is called
the A/G ratio, The normat A/G ratio is 1.5 to 1.0, The fune-
tions of the three Droteins are numerous, the important ones
being to help maintain the acid-hase balance, to maintain the
normal liquidlike consistency of the blood (viscosity), and to
Serve as reserve brotein upon whicl the body can call when
the protein in the diet is inadequate, Fibrinogen is important
in the clotting mechanism of the blood. The globulin fraction
is associateq with the process of inummization, the exact
mechanism of which is not understood. All three Pproteins act

:dema is the end result, In general, the subcutancous lissues

vill not begin o show signs of edema (pitting of the skin on

'ressure) until the protein level reaches 5.0 or 5.5 grams,
The majority of the pathological states which affect the body

tch conditions ag multiple myeloma, kala-azar, leprosy, far-
ivanced cancer, Boeck’s sarcoid, and excessive diarrhea and
miting in which the loss of fluid from the blood causes a

n diseases of the kidneys such as nephrosis, glomerul?-
shritis, and amylordosis, the protein lost is albumin. This
»only produces a decrease in the total Pproteins, but also a re-
sal of the A/G ratio since there is more albumin Jost than
Sulin, .
roteins may be decreased in liver insufficiency, liver
:ase, such as cirrhosis of the liver, and congestion of the
v resulting from heart failyre

1gar or Glucose.—Blood sugar (glucose) in the body is
ved from two sources: a small amount comes from the
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Elevations of blood cholesterol (hypercholesteremia) are
found in hypothyroidism, nephresis, obstructive jaundice, dia-
betes mellitus, and pregnancy. The elevated blood chelesterol
in diabetes is thought to be associated with the arteriosclerosis
which has a tendency 1o appear earlier m persons with dia-
betes than it does in normal individuals.

Cholesterol is decreased in hyperthyroidism, ntestinal ob-
struction, and pernicious anemia during a relapse, A decrease
in the blood cholesierol is considered to be of diagnostic
importance in hyperthyroidism,

Amylase.—This is a starch-digesting enzyme secreted by
the salivary glands, pancreas, and the liver. The normal level
ranges between 80 and 150 mg. per 100 cc of serum by the
Somogyi method Elevated levels are found in acute pancrea-
titis and obstruction of the common bile duct by gallstones.
Abnormally low values arc found in toxemias of pregnancy,
liver abscess, cancer of the liver, cirrhosis of the liver, pneu-
monia, and hepatitis.

Caleiym.—3ost of the caleium in the body 1s contained in
the skeletal system Small amounts are found in the blood and
body hissues The normal range for caleinm in the serm js 9.0
to 11.5 mg, per cent. The main functions of calcium are to aid
m the clotting of blood and in the growth of bones. The para-
thyroid glands control the calcium level of the serum Disease
of the parathyroid glands is usually associated with an altera-
tion in the blood calcium level In hyperparathyroidism the
glands become overachive, and this results in a removal of
calelum from the bones with pathological deposition of the
caleinm in the soft fissues (nuscles). The blood calcium level
becomes elevated (14 to 18 mg. per 100 cc), while the blood
phosphorus decreases. There s also loss of caleium through
the kidneys mto the urine The loss of calcium from the hones
produces multiple small cystic areas in the hones This
weakens them and renders them more susceptible to fracture.
Spontaneous fractures are common n hyperparathyroidism.
In multiple myeloma and cancer with metastases to the bones,
the blood calcium is elevated with a corresponding decrease in
the blood phosphorus.

.an serum calcium levels (7.0 mg or less) are found in such
diseases as rickets, celine disease, osteomalacia, toxemias of
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reason is not known why sugar in this case can rise above the
threshold level without spilling into the urine,

Hypoglycemmia occurs after prolonged, excessive muscular
exercise, in starvation, Addison’s disease, pituitary tumors, and
thyroid deficiency {myxedema, cretinism). When the hloo.d
sugar level reaches 50 mg. per cent, symptoms of hypoglycemia
appear. These are weakness, nervousness, sweating, mental
confusion, and trembling of the muscles.

To test for an abnormality in the metabolism of glucose, 2
glucose tolerance fest must be done. H is used to detcfl\llﬂe
the amount of sugar left in the blood following the ingestion of
a known amount of sugar at the end of a cerfain time infersal
The test is simple and easy to do.

Al food 15 restricted after the evening meal at 7:00 p.a. At 70%’4\;5i
the next morming a sample of blood is drawn for the fasting (tlcr
sugar. Then the patient 1s given 100 Gm. of sugar dissolved s ‘l‘haree.
Then blood samples are drawn at the end of ogne-half, one, t\w.ﬂ md'
and four hours or at other stated times. Urine specimens are co L(‘mns
when the blood samples are obizined. The bloed sagar determudal

are calculaled and a graj)h made of levels of bload sugar found. The
amount of sugar excreted 1s caleulated from the unne specimens.

In normal individuals the blood sugar level will rise fo 180
fo 170 mg. per cent in one hour and then rapidly fall, to refurs
fo the fasting level in two hours (80 to 100 mg. per cent). Most
patients with a normal glucose tolerance do not excrete Sﬂgﬂ‘:
in the urine. In patients with diabetes the blood sugar steadily
increases to a higher level, reaches the peak by the cnd of tvo
hours, and then gradually decreases. By the end of five hewrs
it returns fo the normal fasting blood sugar level. While the
blood sugar concentration is above the threshold level, sugar
will appear in the urine. In general, a normal g]ucose. cure
riles out diabetes In hyperthyroidism and hyperpituifavisit
the blood sugar curve shows a moderate elevation.

i producing excessive of insubin, stich as
Addison's disease and pancreatic tumaors, produce a curve 13
which the blood sugar falls below the nermal fasting b!oon
sugar. Overdesage of insulm during freatment of a pcf-‘ioe
with diabetes will produce the same type of curve, If sc\vero:
the blood sugar becomes so low that symptoms of hyp
glycemia occur. fotot found 1 sl

L—Cholesterol 55 a fatty alcohol found
mx?ohtzl\::tgoaﬂ thie issues and body fluids. The normal range

is 150 to 250 mg. per cent.
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mucous membranes, and sclera of the eyes) become stained
with a yellow tint due to the excessive accumulation of bile
pigment. This condition is called jaundice, or icterus. Since
the human eye cannot detect changes 1n intensity of the jaun-
dice, it is necessary to run tests to determine the concentration
of bile pigment in the blood.

Jaundice is usually divided into three types, depending upon
the cause. It may be due to damage of the liver which pre-
vents it from eacreting bilirubin which is produced in normal
amounts. This type of jaundice occurs in hepatitis and cancer
of the liver. Jaundice may be due to excessive breakdown
(hemolysis) of the red blood cells, as in malaria, permcious
anemia, and hemolytic anemia. Jaundice may be due to ob-
struction of the common bile duct which results in a backing
up of the hile into the gall bladder, liver, and the blood.

To test for an increase in the bile pigment in the blood, the
patient’s serum is matched with various known standards and
the result is reported in units. Normul blood contains 3 fo 8
umts. If the blood contains 8 te 15 units, the patient is said 1o
have Iatent or subclinical jaundice, as this amount of bile pig~
ment in the blood 1s not enough to make the yellow tint of the
skin visible to the human eye. If the bile pigments of the blood
exceed 15 umts, the Jaundice becomes visible

To determine 1f the jaundice 15 due to damage of the liver,
obstruction of the conimon bile duct, or excessive hemolysis of
the red cells, the van den Bergh test must be done This test *
determines whether the serum bilirubin has been modified by
the liver cells, It consists of adding Ehrlich’s diazo reagent to
the blood serum Normally no reaction is seen until aleohol is
added Normal blood serum will produce a reddish-violet
color This reaction is called an indircct reaction and is due to
the presence 1n the serum of bilirubin which has not yet been
acted upon by the liver cells. The indirect reaction indicates
that jaundice is present due to excessive hemolysis of the red
blood cells Jaundice due to liver damage or obstruction of
the common bile duct produces a direct reaction, the color
change takes place without the addition of the alcohol to the
blood serum This reaction is caused by the presence in the
blood of bilirubin which has passed through the Iiver cells.

Chloriges.—Chlorides are present mn all body tissues and
fluds  The mam function of sodium chloride is to maintain the
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preguancy, and nephritis. The most outsfonding symplont of 3
low serum calchim is tetany.

Phospherus.~Phosphiorus is present in the blood jn seversf
forms. It Belps in the formation of new bone and in the main-
tenance of the calefum balance and of a normal ascid-bae
balance in the blood. There is a direct relationship between
ealelum and phosphorus, In genernl, when the sexum calciunt
fevel is increased, the phosphorus level is decreased, and when
the serum calejium is decreased, the phosphorus is increastd
Naormal blood Ievels vary between 30 and 3.5 myg, per centin
adulls and 10 1o 7.0 per cent in children.

Low phosphorus levels are found in rickets, osteomalacia
and byperparathyroidism. In the latier two conditions the
caleium level may be slightly elevated or normal, Low phos
phorus Ievels appear to hinder the formation of new honc’hs
preventing the deposition of ecalcium phosphate. In healing
fractures, the phosphorus level is increased, while the calciu®
{evel is normal,

High phosphorus fevels are found in nephritis and prufﬂﬂﬂe"
excessive vomiting. Occasionadly high levels arc found it acule
yelow atrophy of the liver and myelogenous leukemia

Phosphatase.~Phosphatase i an enzyme found in high
congentration in the cells of boac and in small amounts in the
kidneys and striated muscles The phosphatase blood level i
increased in Paget's di . hyperparathyroidism, osteopore
sis, and active 1ickets in which there 1s abnormal activily’“f
the bone cells. The Liovd level may be elevated i obshiocih®
jaundiee and kidney disease. The normal plasma level ranges
from 15 to 1.3 units per 100 cc m adulls and 1010 110 gnits
inn children,

Bile and Bile Figments.—~Normal blood contams a smatl
amount of the bile pigment bilirubin (0.1 to 85 mg. per ccn{)-
1t is this prgment that gives the serum 1ts yellow color. Bilirubin
js formsed from the physiological destruction of the red blood
cells. The hilirubin (hemobiliruhin) passes from the circulal-
ing bload fo the Iner, where it 1s modified by the liver cells;
then it passes mio the gall bladder, where it is conccmralc({
and excreted into the intestinal traet, If discase affects iy
part of this cyele sa as to cause an merease in the hle pxgmi:.ﬂ‘
in the blood, bile wil escape into the tissues The tissues (skit
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ils salt, providing the degree of change is not too great. Normal
values for the carbon dioxide combining power range from
55 to 80 volumes per cent. Values between 55 and 40 volumes
per cent indicate a mild acidosis. Values of 30 volumes per
cent or lower indicate severe acidosis. If acrdosis is untreated,
the carbon dioxide combining pewer of the blood progressively
decreases and may reach very low levels.

Alkalosis is the accumulation of alkali in the blood. Excess
of alkali in the blood may be due to loss of chloride as occurs in
severe vomiting of high intestinal obstruction or overdosage of
sodium carbonate, as frequently happens in patients with pep-
tic ulcers. The degrec of alkalosis is also determined by the
van Slyke and Cullen method. In alkalosis the carbon dioxide

combining power is elevated and may be 90 volumes per cent
or more.

Miscellaneous Tests.—Here shall be considered tests that
are done only under certain conditions. Test for alcohol: The
noimal values vary considerably, as do also the values obtained
after the taking of alcohol. The test should, therefore, be inter-
preted only by a person who has been well trained both in the
techmque of the test and in its application. In general, indi-
viduals with a blood alcohol level of 0.15 per cent or more are
considered intoxicated.

Blood iodine determinations are occasnonally done in thyroid
disease, Normal blood contains minute amounts of iodine (1.5
to 128ug), Jodine blood levels are helpful in diagnosing
border line cases of hyperthyroidism. In hyperthyroidism the
iodine blood level may vary hetween 2 and 155 #g per cent,
the average being 21 «g per cent. The blood iodine level may
be increased in gall bladder disease, leukema, infections that
produce fever, and after the administration of iodine as
therapy for thyroid disease

In 4 iated with defici

y in vitamins (avitami-
nosis), it 1s sometimes important to know the vitamin content
of the blood. For example, vitamin C (cevitanue acid) is de-
creased in scurvy, tuberculosis, and other chronic illnesses. The
blood of normal wdividuals contains 0.8 mg. of vitamin C per
100 cc of blood.

I.H()od Concentration of Drugs Used in Chemical Therapy.—
With the introduction of such new drugs as the sulfonamides,
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normal osmolic pressure and balance of the various substances
in the body which influence the amount of water contained in
the body tissucs and circulating blood. Normal blood plasma
contains 570 to 600 g, per cent of chloride as sodium chioride
(NaCl). Whelc blood contains less {450 to 500) because the
red blood cells contain a small antount.

An increase in the blood chloride is found in acute nephitis
and nephrosis, The cdema that results is due mainly to the loss
of protein and secondarily to the retention of sodium chloride

Low blood chiloride levels are more conmmon and importast
and are found in many pathological conditions Low levels are
found in excessive vomiting as occurs in intestinal obstruction
and pernicious vemiting of pr y 1 large !
of salt are lost in the vomitus, Extensive burns praduce low
chloride levels because excessive salt is lost through the sl
dale fhat appears over the burned area. Excessive sweating
wathout 1 siovmal intake of salt results m depletion of body salt
and a condition called heat exhaustion or stokers’ cramps, Ab-
normally low chioride levels are also found in pneumonia, pro-
longed diarrhea, and severe diabetic acidosis,

Acidosis and Alkalosis,—The acid-base balance of the body
fluids 13 one of the piost constant and stable mechanisms in the
body. The cquilibriym of the acids and the bases in the body
fluids 15 maintamed by the exchange of gases (oxygen and
carbon dioxide) in the fungs and the excretsons of the different
hady salts by the kidneyy  The hydrogen ion concentmf_m?
(pH) of the blood 1n normal individuals ranges between 7.35
and 745, with an average of 7.1

The chief factors m maintaining the normal acid-base
balance in the body are the dissolved buffers {(carbonales, phos-
phates, carbonie acids, and protemns), which are present as
weak acids, and their potassium and sodium salts. A buffer is
a substance which turns alkatine when the blood hecomes acid
and turns acid when the hlood becomes alkaline, thus atiempt-
ing to maintain the blood near a coustant hydrogen fon concenr
tration. Sodium is the most important jon in the fluid that sur
rounds the body cells fextracellular fluid}, while potassinm is
the most important 1on in the fluid inside the body cells (intra-
celtular fluid), The mam function of the buffers is to prevent
any change In the pH of the body fluids, The action ‘of !Ixcl
buffers mamtans & constant ratio between the weak acid and
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LABORATORY DIAGNOSIS (Continued)

TRANSUDATES AND EXUDATES

Under normal conditions the pleural, peritoneal, and joint
{synovial) cavities contain a very small amount of fluid The
pericardial cavity notmally contains a few cubic centimeters
of clear straw-colored fluid, When disease occurs in the hody,
1 these cavities, or adjacent to them, the cavities may become
filled with fluid, The fluid that forms is of two types: trans-
udate and exudate. It is obtained by inserting a trocar or
needle into the cavity and wathdiawing the hquid.

In nephritis, heart failure, and cirrhosis of the liver, cireu-
lation of the blood in the small capillaries is 1mpaired. Stasis
and an increased pressure which results forces the fluid portion
of the blood through the capillary wall into the serous cavity
and subcutaneous tissues This fluid 1s nonmmflammatery in
origin and 1s called a transudate It is usually clear or light
yellow m color It has a specific gravity of 1017 or less and
contains a few cells (lymphocytes) but no bacteria. Trans-
udates contain 2.5 to 3.0 grams of protein per 100 cc of fluid.
It does not coagulate Microscopic exummation may show a
few red blood cells, but these come from the trocar used n
obtaming the fluid

An exudate results fiom an inflammatory condition in the
serous cavities Eaudates vary greatly in their characteristics,
depending upon the cause. They may be serous, serofibrinous,
puulent, hemorrhagic, or chylous Serous, serofibrinous, and :
purulent exudates are most commonly seen in the various
slages of mflammation due to any of the pyogenic bacteria
They may he bloody if due to cancer, trauma, tuberculosis,
or hemorrhagic diseases Chylous eaudate 1s milky white in
appearance and results from a blocking of the lymphatics as
oceurs in such diseases as filariasis, cancer, and tuberculosis of

275
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penicillin, and streplomyein, it has hecome necessary to devise
methods of delermining their concentrations in the blood and
other body fluids. For these drugs to be effective, they must be
present in the blood in adequate concentrations. Deferming-
tion of the blood level assures adequate concentration aml pre-
vents overdosage.

1. Sulfonamides: There are various types of sulfa drugs
and each has a ditferent blood concentration at which it is most
effective, The blood level for sulfanilamide should range be-
tween 8 and 12 mg. per 100 ce; for sulfadiazine, between 10 and
20 mg. per 100 cc; for sulfathiazole, between 6 and 10 mg. per
100 c¢; for sulfapyridine, between 7 and 10 mg. per 100 ce; for
sulfamerazine, between 8 and 10 mg. per 100 cc.

2. Antibiotics: Determining the concentration of penivithn
and streptomycin is a long and difficult procedure. I is im-
portant to know whether the councentration of the anlibiot‘lcs
in the bloed, plasma, serum, urine, and exudales js high
enaugh to prevent the growth of the bacteria in the body. The
concentration of penicillin and streptomycin is determined by
titrating their bacteristatic power on suitable fest arganisms
or, when possible, against the organism which has been isolated
from the patient and which is known fo cause the disease. For
penicillin, the Streptococceus pyogenes is used, and for strepto-
mycin, staphylococcus is used,

3 Patienls receiving potassium thioeyanate (KSCN) for
treatment of high blood pressure should have KSCN biood
serum levels checked weekly hecause the therapeutic effective
dose is frequently close to toxic amounts.
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Physical Characteristics,—

1. Volume: This is the amount of sputum brought up by
the patient over a twenty-four hour period. Abnormally large
quantities of sputum occur with pulmonary edema due to
heart failure, pulmonary hemorrhage and gangrene, far-
advanced tuberculosis, and bronchiectasis. A liver abscess
may perforate the diaphragm and invade the lung, and the
patient may suddenly cough up large quantities of foul-smell-
ing sputum,

2. Appearance: The phlegm so commonly brought up by
heavy cigarette smokers §s usually clear muecus containing
suspended curdlike particles. The color is normally clear
or white, or it may have a yellowish tinge. If the sputum con-
tains much mucus and pus, it is yellow or green in color. The
sputum may vary from being a liquid, as occurs in perforat-
ing lesions of the lungs from liver abscess, to a very thick
tenacious sputum, as seen in pneumonia. A frothy, pink-
tinged, thin sputum is scen in pulmonary edema due to con-
geshive heart failure,

3. Odor: Fresh sputum does not have an odor unless bac-
terial decomposition has taken place. Diseases such as lung
abscess, bronchiectasis, gangrene, and tuberculosis with cavi-
tation produce a foul-smelling sputum

4. Color: The color of sputum depends upon the substan
it contains. Mucoid sputum is clear and colorless. Yellow or
yellow-green sputum is seen in pneumonia, bronchiectasis,
and sinusitis A rusty sputum is seen in the various pneu-
monias and pulmonary infarct. Green sputum may be seen
n pneumonia and jaundice due to staining from the bile pig-
ments. Bright red sputum or bloody sputum is found in lung
cancer, pulmonary tuberculosis, heart disease, lung abscess,
and bronchiectasis
. Various particles found in the sputum may be of diagnostic
importance, for example, the small, yellow granules associ-
ated with mycotic infections (actinomycosis), and the small
yellow or gray caseous, foul-smelling particles (Dittrich’s
plugs) found in bronchiectasis.

b!icroscopic Examination.—The importance of this exami-
nanon. is the identification of the solid particles, erystals,
bacteria, and red and white blood cells. Since it is almost
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the Iymph nodes. Exudates coagulale, contain many cefls and
hacteria, and have over 3 per cent atbumin.

Exudates contain a large number of leukocyles, These are
counted in the same manner as are bloed counts. The smear is
prepared in the same mamner as the differential smear
Lymphoceytes and cosinophiles are more common in pleursl
exudates due lo tubereulosis, while neatrophiles are found asa
result of pyogenic infection, Pyogenic infections of the plewral
cavity produce s thick yellow or green fluid. If the finid
becomes thick (pus), it is called empyema. In cancer of the
serous surfaces, a bloady ar cloudy exudale may be found
containing clumps of cancer cells showing abnormal grosth
changes (mitotic figures).

When fluid colfects in the pleural cavity from heart ot
kidney disease, 3t is called hydrothorax or pleural effusion.
Fluid collecting in the peritoneal cavily is called peritoveal
effusion, and fluid in the pericardial sac is called pericardial
effusion.

Synovial fluid found in the joints may be an exudale o
transudate, and it has the same characteristics as described for
the flnids in the bady cavities,

Exndates are frequently seen in infections of the mucous
membranes of the cyes, nose, mouth and throat, skin, ears,
and genifourinary tract,

SPUTUM
i 15 matter expectorated from the mir passages. It
normal healthy pessons, sputum is either absent or at most
present in very small amounts and is usually referred 10
as phlegm. Sputum produced in excessive amounts indicates
pathology of the respiralory system (larynx, bronehi, or aheolf
of the lungs).

Specimens are collected in paper cartons, which can be
bursed afterward, or wide open-mouth bottles fitted with
stoppers Preservatives are not added as they interfere with
the bacteria, and then the specimen s not suitable for cullures
or animal inoculation )

To collect a single specimen, the patient should fivst 1inse
his mouth with water and then cough deeply and expectorate
into a sterile container. Infants and young children and some
adulls habitually swall their sp . In these, sputunt
must be obtained through a stomach tube.

Q
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sputum may contain streaks of blood. The sputum contains
bacteria, pus cells, and desquamated epithelium. In chronic
bronchitis the sputum is abundant, thick, yellow, and more
mucoid than purulent. It also contains bacteria, pus cells,
epithelial cells, and, occasionally, bronchial casts.

In bronchiectasis the sputum is abundant and often fetid.
It is gray-green in color and frequently tinged with blood.
On standing, it will separate into three layers; the lop layer
is frothy, the middle layer is cloudy and green, and the
bottom layer contains a sediment of bacteria, pus, and elastic
fibers. .

In the early stages of tuberculosis the sputum may be
scanty or profuse, mucoid or purulent, with ional
flecks of blood and ycllow particles. As the disease progresses
and cavitation develops, the volume of sputum increases and
contains caseous material and blood and becomes yellow-
green in color.

In lung abscess the sputum is abundant, foul smelling, and
yellow or green in color and contains numerous pus cells, a
great variety of bacteria, elastic fibers, and red bloed cells

‘When gangrene of the lung tissue develops, the volume
9{ sputum increases, has a foul odor, and is green or brown
in color. On standing, it will separate into three layers, the
top layer is thick and frothy, the middle layer is more liguid
and thin, and the bottom layer is brown-green in color and
contains fragments of lung hssue.

. In lobar pneumonia the sputum is usually rusty or blood-
tinged and of varying amounts. The sputum of the other
Pneumonias may have the same characteristics Most pneu-
monias produce sputum that is mucopurulent, thick, and
yellow or green in color. It contains numerous bacteria, with
the causative organism predominating, pus cells, and red
b.lood cells. The majorty of the pus cells are neutrophiles,
since most pneumonias are due to pyogenic bacteria

Following an attack of bronchial asthma, the volume of
sputum inereases, is mucoid, gray in color, and contains num-
erous eosinophiles, Curschmann’s spirals, and Charcot-Leyden
crystals.

In the early stages of cancer the quantity of sputum pro-
duced may he scanty and mucoid, occasionally containing
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impossible to examine the enfire specimen of sputum, 1t is
essential fo seleet a portion that appears most likely to yield
significant findings. The particles to be cxamined are re-
moved and placed on a clean glass slide. This is placed under
the microscope and studied before and after staining. Cheesy
ar cascous particles should he gently smashed or pressed out
flat so as to make a thin smear. For general study, methylenc
blue and Wright's stain are used, Graws stain s wed 0
study the varjous bacteria, and the acid-fast stain is used
for tubercle bacilli

Elastic fibers in a fresh specimen mdicate marked destruc
tion of lung tssue (gangrene, far-advanced tuberculosis).
They appear as slender or curled refractile bundlcs of fissut.
The elastic fibers come from the walls of the hroucht :m'il
alveoli. Spiral masses of delicate fibrils (Curschmazn’s
spirals) are characteristic of hronchial asthma. Epithchal
cells appear as large oval or angular bodics containing a
small nucleus. Large monenuclear cells, “heart faifure cells”
capable of engulfing hacteria (phagocytosis), and forcign ma-
terial such as carbon purticles contamn brown grantiles, m}d
they give the sputum a hrown colar, These cells are found i
the sputum of coal miners and truck drivers and individuals
suffering from congestion of the lungs due to heart discase.
Pus cells (neutrophiles) are difficult to make out, as they are
indistinet due to degeneration They are nwmerous in pyo
genic infections of the lungs Fosinophiles are abundant in
bronchial asthma  The ved blood cells retain their character-
istics far better than do the while cells and are present in any
Iung lesion that causes bleeding or extravasation of red cells
into the alsech and bronels,

Colorless pomted heaagon crystals (Charcot-Leyden crys
tals) arc associated with hronclual asthma. Fungi in the
spufum may appear as sulftu granules tactinomyces-ray fun-
gusy, and, when crushed, reveal a characleriste radinfing
pattern of spicules. Blastomyces appear as round ot oval
cells with small budlike protrusions having a double contour.
Momilia appear as scattered yeastlike budding cells

Sputum in Various Diseases. -In the early stages of .ﬂm}m
pronchilis the sputum is clear and scanty, but later it in-
creases in volume, becoming mucopurulent and green "01'
yellow in color. Following a severe episode ~ Ve Aha
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in a drop in pressure which may be fatal. A moderate in-
crease in pressure duc to brain tumor, hemorrhage, or abscess
15 not a contraindication.

Although the lumbar puncture is a simple procedure it
requires the aid of an assistant {o be performed properly.
Since the assistant in the majority of cases is the nurse, it
is nccessary that she become well acquainted with the tech-
nigue and instruments used. The lumbar puncture may be
performed with the patient sitting or lying down, Since most
patients have a great fear of having a needle jnscrted into
their back or spine, the nurse or the doctor must explain to
the patient what the procedure entails and what he should
do to help shorten the time required to make the puncture
The patient is placed on his side with the head bent and the
knees drawn up under the chin. This position bends the back
and separates the spinous processes of the vertebrae. In the
silting position the patient sits on a stool, bending forward
as much as possible. The skin over the lumbar veitebrae
is cleansed with iodine and aleohol and then draped with
sterile towels The interspaces below the second or thurd
lumbar spines are located, and the skin over either space is
infiltrated with 1 per cent novocam. After waiting a few
minutes, novocain is injected mto the subcutaneous tissue
The puncture is done with a special type of long ncedle con-
taining a stylet. After the needle has been inserted into the
subarachnoid space, the stylet is removed and fluid should
flow at once Normally the fluid drips from the needle, but
if the pressure is 1ncreased, it flows rapidly er spurts out

The normal spinal fluid pressure is 100 to 160 mm. of water.
It may occasionally reach 200 mm. Sometimes 1t is expressed
n millimeters of mercury by dividing the water pressure by
13, the specific gravity of mercury. It is increased i men-
ingitis (pyogenic and tuberculous), pohiomyelitis, encepha-
Iitis, brain tumor and brain abscess, and cerebral and sub-
arachnoid hemorrhage

Normally the spinal flud circulates freely between the
ventricles of the brain and the spinal canal, and piessure
on the jugular vein normally produces a rise in the spinal
ftuid. This rise 1s impaired or absent if the flow between the

ventricles and the spinal canal is blocked by some patho-
logical lesion.
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small flecks of blood. As the disease progresses, the volume
of sputum increases and hecomes bloody, and occasionally
cancer cells ean be found.

CEREBROSPINAL FLUID

The cerebrospinal fluig is a clear waterlike liguid found in
the ventricles and subarachnoid spaces of the brain and in
the spinal cord. It is related to the nervous system as the
circulaling blood is to the heart and other systems of the bedy.
The fluid is formed by small blood vessels (charoid plexus)
located in the lateral venlriclest After the flujd leaves the
fourth ventricle, it passes through small openings (foramina}
into the subarachnoid space that surrounds the brain and
spinal cord. For practical purpases the skull and vertebral

may be lered a rigid cage in whuch the spival
fluid circulates. With this understanding it 1s casy fo see
why an increase in volume of spinal fluid produces an iu-
crease in pressure which will cause the ventricles fo dilate
(hydrocephalus). In adults the skull cannot expand, so the
ventricles are the only spaces that can dilate, while in infanfs
m whom the bones of the skull have not fused, the soft
spois on the head (fontanels) will eapand and bulge (macro-
cephalus). The normal volume of spinal fluid is thought to
be 150 cc. Under abnormal conditions fhe total volume of
fluid 15 increased. The main function of the fluid is mechani-
eal protection of the brain and spmal cord.

Examination of the cerehrospinal fluid is important U}D
diagnosis of discase of the central nervous system. The fluid
is obfained by inserting a needle inte the subarachnoeid space
of the spinal cord, the cisterna magna, or ventricles T}xe
lumbar puncture is by far the most common method, Wlﬂl'e
the latter two are used for special therapeutic or dingoostic
reasons.

The cerebrospinal fluid is removed not only for evami-
nation, but also to relieve abuormally high pressure, to
remove blood and exudates that may form, to administer
drugs, air, dyes, and anesthetics, and to help locate fumtors
of the central nervous system In most cases a lumbar punc-
ture is without danger, but in cases in which the jntracmmg{
pressure is greatly increased, the removal of
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Microscopic Examination.—This examination consists of a
study of the number and kind of cells and bacteria present.

1. Cell Count: The cells in the spinal fluid ate counted in
a blood-counting chamber in the same manner that the red
and white blood cells 1n the blood are counted. Normal spinal
fluid contains from 0 to 5 white cells (lymphocytes) per cubic
centimeter of fluid and no red cells. When more than 10
lymphoeytes a1e found in the spinal fluid, 1t is a definite sign
of some underlymg pathology. An increase in the cell count
with the lymphocytes predominating (60 to 75 per cent) is
suggestive of tuberculous memngitis or syphilis of the nervous
system. In acute meningitis due to pyogenic bacteria, the
tolal cell count may vary between 100 and several thousand
cells, with the neutrophiles predominating Elevated counts
are also found in encephalitis, poliomyelitis, brain or spinal
cord fumors, and cerebral hemorrhage.

The smear for a differential count is prepared in the same
manner as a blood smear and stained with methylene blue
and Wright's stain,

2. Bacteriological Study: To obtam material for a bacterial
examination, the spinal fluid is centrifuged, the sediment
1emoved, and a smear made. This is stained with Gram’s
stam for study of the majority of the bacteria and with Z-N
stain for tubercle bacilli Bacteria are found in the smears
and cultures in the majority of cases of meningitis due to
streptococeus  In tuberculous and meningococcic meningitis,
the hacteria are more difficult to find In tuberculons men-
wgitis a delicate membrane of coagulum forms on the surface
of the spinal fluid if it is allowed to stand for twenty-four
hours This is removed, smeared on a glass slide, and stained
by the acid-fust method. If tubercle bacilh are not found,
gumea pig inoculations must be done The organism of
menmgocoecic meningitis is an intracellular diplococcus
which cannot he differentiated from the gonococcus on

§tained smears To do this, more detailed laboratory study
is requured

Chemical Examination.—The rouline chemical tests done on
the spinal fluid are total protein, globulin, sugar, and chloride.
The nonprotein nitrogen 1s not determined as it has the same
level as that of the blood. Calcium determinations are not
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The spinal fluid pressure can be measured directly by 2
calibrated manometer which is attached to the spinal pune
ture needle. Normally the manometer will register pulsations
of 1 to 4 mu, Readings are obtained when digital pressure
is appHed to the jugular veins (the Queckenstedt test).

After the pressure delerminations have been completed
the cerebral spinal fluid is collected in three sterile test tubes
Iabeled 1, 2, and 3. The first tube receives the first few drops
of fluid. This fhud may be slightly bloody due to bleeding
from small blood vessels cut by the needle when it is inserlcd.
The second and third tubes receive 4 cc of fluid. The third
tube usually contains a small amount of potassiun ovalale
to keep the fluid from clotting. The three tubes are immed-
ately taken to the laboratory for examination. One tube 1
placed in the incubator for bacterial cullure study, aud the
other two arce placed in the refrigerator. The spual fluid
examined for physical characteristics, red and white Dlood
cells, bacterin, aud chemical and serological contents.

Upon completion of the spinal puncture the patient is L?
flat in bed for twenty-four hours to prevent headache, which
probably is due fo lowered spwal fluid pressure which resulb
when fluid 1s removed for examination and from secpsst
of fluid wnto the subcutaneous tissue,

pt

Physteal Characteristics.——Normal cerebrospinal P i clear

and resembles water It may be clondy due to the presence
of white or red blood cells or bacteria, Cloudiness is commo®
i meningitis due to pyogenic bacterta (tuberculosis) In
diseases that mjure the meninges (memngitis), there ma¥
be an increuse m protein production, particularly fibrinogen
and on standing, the spmal fuid will clot, Spinal fuid that
clots is always pathological Clof formation s comunon n
purtdent and tuberculous meningitis It is less comumon M
anterior poliomyelitis and cncephahtis. Purnlent flud may
he yellow, green, or white, depending upon the hactersa prex
ent. Clear or shghily cloudy yeltow fluid (x:mthochrumm)
is usuatly due to red blood celi dismicgration 1esulting from
cerchral hemorrhage, hrain or spinal cord tumor, and acute
inflammation of the menmges.

Normal spinal fluid has a spectfic gravity of 1003 fo 1.008.
The reaction is atkaline



Luboratory Diagnosis 285

Serological Tests.—The most accurate method of diagnosing
syphilis of the central nervous system is by serological exami-
nation of the spinal fluid. The complement fixation test
{Wassermann) and the precipitation tests of Kahn and Kline
are easy fo perform, but they do not indicate the type of
neurosyphulis which is present. The colloidal test, although
no more sensitive than the others, is helpful in differentiating
between the parclic and tabetic type of neurosyphilis.

The original colloidal gold test was introduced by Lange
in 1912. Since then, numerous tests with the same principle
have been devised by other workers, and these tests are just
as sensitive as Lange’s method. The following modification
is commonly used.

Orange-red
Red-blue

Lilac or riolet
Blue

Pale blue
Colorless

Sunce normal flud shows no change in color, it 1s reported as
0000000000. Abnormal spinal fluids may show three different types
of color changts which will give the following readings:

Paretic type 5553543210—also called first zone type
Tabetic type 0001232100—also called second zone type
Meningitic type 0001245321—also called third zone type

The colloidal gold test is also very helpful in following the
response of syphilis to treatment. The first zone reaction is
not specific for paresis, as it may occur in other types of
syphilis and multiple sclerosis. The second or midzone reac-
tion may be seen not only in the luetic type of syphilis, but
also in brain tumors, cerebral-vascular lesions, and virus dis-
cases. The third zone reaction is seen most commonly in
purulent meningitis.

Or D
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done since the calcium level in the spinal fluid will be §
creased if the spinal fluid protein level is increased.

1. Total Protein: The total protein in normal spinal s
ranges hetween 15 and 40 mg. per 100 cc. The average
25 mg. per 100 ce. In diseases of the cenfral nervous systel
the meninges become inflamed and their permeability |
serum proteins is decreased, allowing them {o pass from th
blood into fhe spinal fluid. In almost all discascs of the brai
and spmatl cord there is an increase in the total proteins, an
the degree of increase depends upon the severity of the inff:t
tion or lesion if a tumor is present. If the spinal fluid contain
blood or bacteria, the protein level will be elevaled.

In normal cerebrospinal fluid, albumin makes up most o
the protein, but in diseasc it is the globulin and fibrinegel
protein fractions that increase the most.

Globulin 1s demonsirated by the Pandy test. One drop ©
pinal fluid is added fo 1 cc of phenol or carbolic acid: I
dobulin is present, a white cloud appears. Normal spind
tuid may produce a very faint turbidity.

2. Sngar: Normal spinal fluid contains 50 fo 80 mg o
lucose per 100 cc, or about one-half the cancentration nor
nally present in the blood. The amount of sugar in the spual
uid depends upon the hiood sugar level; if lhe hlood sugar
s elevated, the spinal fluid sugar level will be elevated also.
n bacterial infections of the brain or spinal cord the sugar
s reduced and may reach Jow values such as 30 or 25 ’f‘g
‘his is due to the action of the bacteria on the glucose wl_ucfl
ey break down and usc for thewr own metabohsm. Virds
fections such as poliomychtis and encephalitis show no
hange in the spinal fluid sugar, In tuberculons meningitis
1e sugar level may be normal or slightly lower than normal
3. Chlorides: In nosmal spmal fluid, the sodnun hioride
wvel ranges between 720 and 750 mg. per 100 cc but varies
ith the chloride content of the serwm. In acufe meningilis
e chloride concentration may be normal or slightly lower
an normal. In tuberculous memnguis the chloride concen-
alion is usually very low, often less than 550 mg. per 100
s Infections sueh as encephalitis, poliomyehtis, and r'muro-
'philis produce no change in the chloride concentration of
¢ spinal fluid.
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lients are sensitive and become excited when the tip of the
tube touches the pharynx, causing them to gag and refch.
This can be prevented if the nurse or doctor explains and
instructs the patient in the technique and what o expect.
Also if the gastric tube is chilled in ice water, it is easier to
swallow. The tip of the tube is placed in the mouth on the
back of the tongue, and the patient is instructed to swallow
and at the same time gently to push the tube inward, An
occasional deep breath sometimes makes it easier to swallow
the tube. The tip of the tube has reached the stomach when
the first ring marked on the tube (50 cm.) reaches the teeth.
Passage of the tube through the nose may be used if the
nasal passages are open and do not contain a defect. The tip
of the tube is lubricated with a few drops of glycerine and
then placed in the nosc and slowly pushed backward until
the patient feels the {ube in the pharynx. Then, the patient
swallows and pushes the tube down until the first colored
ring marked on the tube reaches the nose. This marker
indicates that the tip of the tube has reached the stomach.
When the tube reaches the stomach, the syringe is attached
to the end of the gastric tube and the fasting contents removed
and placed in a speeimen botile

After the tube has been passed, it may become clogged
with mucus. Injection of air will remove the mucus from
the lumen. To make sure that all the gastric contents are
removed at each aspiration, the tube should be raised and
low.ered several times while suction 1s applied with the
syringe.

In most cases, the gastric tube 1s passed without danger.
However, conditions such as cancer and stenosis of the
esophagus, recent hemorrhage from the stomach, and esopha-
geal varices are conltraindications to passage of the tube.

Since some patients become nauseated and vomit during
the passage of the tube, the patient should be covered with
a rubher apron or sheef for protection After the fasting
sample has been removed and the test meal given, the gastric
tube should be fastened to the side of the patient’s face with
adhesive tape. This keeps the tube in place and prevents it
from slipping out This also makes the patient more com-
fortable, and the tube can be kept 1n the stomach for several
hours if necessary.



CHAPTER 21

LABORATORY DIAGNOSIS (Continued)

ANALYSIS OF THE STOMACH AND DUODENAL CONTENTS

The epithelium that lines the stomach contains special ypes
of cells that secrete various digestive enzymes and hydio-
chloric acid. The protein-splitung enzyme, pepsin, becomes
active after the ingested food has becn acted upon by hy dro-
chloric acid. The mitk-curdling enzyme, rennin, coagulni.es
milk. The fat-splitting enzyme, lipase, is very weak m its
action and is of little importance. The hydrochloric acid helps
in the absorption of iron and destroys the bacteria inges(_ed
witl food. The hydrochloric acid values of the gastic juice
are used as indicators of the secretory activity of the stomtach.
Examination of the gastric Juice 1s donc on the fasting stomt-
ach and again after ingestion of a test meal.

In normal persons an empty stomach does not secrete 835
tric juice unless stimulated by a psychic response from the
thought or sight of food. Normally the stomach 1s stumulated
to secrete gastric juice by the presence of food in the stomach-
Therefore, it is necessary to give the patient some sort 0!
stimulation (food) after the fasting specimen has heen 1€
moved There are numerous types of test meals. The three
most common test meals used are the Ewald meal, alcohol
meal, and histamine.

Obtaining the Gastric Contents (Gastric Analysis).—The
gastric secretions to be used for examination ate obtamed by
passing a special rubber tube (Levin tube) through the nosé
or mouth into the stomach after which a samiple of the 510“‘:
ach contents is aspirated by a 50 cc glass syringe. Passagt
of the tube is usually without difficulty; however, somic¢ pa:

BINH Tt



Laboralory Diagnosis 280

the obstruction is below the ampulla of Vater, To make it
easier to recognize food particles, a handful of raisins should
be caten the night before with the evening meal.

Gross Appearance: The color of the stomach contents varies
with the test meal used and the presence of bile and blood.
With the Ewald meal, normal gastric juice 1s gray, while
with alcohol or histamine it is clear or tinged with yellow.
Noimal gastric juice does not contan hile unless there was
extreme gagging and retching during the p ge of the tube,
which causes some regurgitation of bile into the stomach.
Bile gives the gastric juice a faint yellow or green color.
Gross blood in the gastric juice 1s important if trauma to
the stomach mucosa by the stomach tube can be ruled out.
Small quantities or flecks of bright red blood are usually due
fo trauma of the mucous membrane by the tube Gross blood
is usually very dark (browmish) or coffee-ground color in
appearance, If the fasting sample is of this color, the gastric
tube should be removed at once. Gross blood usually indi-
cates stomach ulcer, cancer of the stomach, or peptic uleer.

Mucus in the stomach contents is usually due to salva
swallowed during the passage of the tube. Mucus appears
as stringy white masses which float on the surface of the
gastnc juice.

Normal gastric juice has a penetrating strong odor that
1s easy to recognize. Absence of this odor suggests the absence
of hydrochloric acid (achlorhydria). It is 1mportant to note
1f the gastric juice has a fecal odor. A fecal odor may indicate
Intestinal obstruction or an ulcerating cancer of the stomach.

Pus i the gastric juice usually comes from sputum that
has been swallowed, Thus is particularly lrue 1 patients who
are ill with tuberculosis and in children It is a common prac-
tice routinely to examine the gastric juice of patients ill with
tuberculosis if the tubercle bacilli cannot be found in the
sputum chtained in the usual manner They may be obtained
in swallowed sputum.

Microscopic Examination: A small portion of the gastric Juice
1s removed with a wire loop, placed on a glass slide, then
covered with a thin glass cover slip, and studied under the
microscope.

—
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After this has been done, the patient is given a test meal
which consists of 50 cc of 7 per cent ethyl alcohol or a sliee
of dry {foast and a cup of fea (Ewald meal), The alcohol is
usually given by injection through the tube, The toast and
tea are taken by the patient. After the fest meal has been
given, gastric juice samples are removed with the syringe
.at the end of fifteen, thirty, and sixty minutes, Each sample
is placed in a separate specimen bottle, The samples are
fested for the amount of acid contained in each and 2 “curse”
plotted.

In the histamine test, histanune phosphate, 20 mg, is m
Jjected hypodermically. If is used in cases where hydrochloric
acid is absent from the gastric secrctions when the other test
meals ave used. For example, it is of great diagnostic hn‘[w{"
ance in determining a true absence of hydrochtoric acid in
suspected cases of pernicious anemia.

The combination of one of the othey test meals and hista-
mine is common. For example, after the Ewald lest mefll
has been given and the samples removed, the tube is left in
place. If the specimens fail to show the presence of hydio:
chleric acid, histamine is injocted and the test continued for
several more hours,

of the St h Content All the specunens
oblained during the gastric analysis are sent fo the laboratory
in properly labeled specimen bottles. They are measurct} for
volume and studied grossly for thar color, food par'lldﬂfl-
mucus, odor, pus, and blood. A microscopic examination 18
done fo look for pus cells, red cells, starch granules, bacteri
and fead particles. A chemical analysis 15 made to deleimine
the presence and tration of hydrochlorie and lactic
acid.

The pormal fasting specimen usually confains not moté
than 50 cc of hquid mucoid material, The volume is varx:x'bk,
but 1f it exceeds 100 to 120 cc. 3t is considered patlmlogwﬂL
A marked increase in the flow of gastric juice without {ood
parlicles indicates gastric hypersecretson. If food particles
are found after the patient has been fasting for twelve hours,
it indicates a delay 1n the stomach emptying or ohs(runl{o::
of the pylorus. Normally the stomach empties in five to M;‘.)Cc
hours. If the fasting specimen contains both food and bile.
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The fasting gastric juice of normal mdividuals shows a free
hydrochloric acid range from 5 to 25 units, with a total acid
range from 10 to 35 unils, After mgestion of a test meal the
glands of the gastric mucosa are stimulated and the produc-
tion of hydrochloric acid is increased. In most normal stom-
achs the peak of free acid production (25 to 50 units) is
reached by the end of the first hour. The total acid will range
between 35 and 65 units. With the histamine test meal the
fiee hydrochloric acid will range from 40 to 140 units by the
end of the first half hour.

An increased concentration of irec hydrochloric acid (60
umts or more) is called hypeichlorhydria. It is commonly
associated with duodenal and gastric ulcers, carly gastritis,
and emotional upset. It may be found 1 appendicitis and gall
bladder disease.

A decrecase in the concentration of free hydrochloric acid
is called hypochlorhydria. The values are below 20 units
This condition is found in cancer of the stomach, hypothyoid-
ism, old age, fatigue, chronic infections, and alcoholic gas-
intis, Occaslonally a decrease is found in diseases producing
fever (pneumonia) and in individuals depressed by some
nervous state,

Absence of free hydrochlonie acid is called achlorhydma.
1t is frequently associated with the same disorders that pro-
duce hypochlorhydria. Achlorhydria 1s found in pernicious
anemia, pellagra, sprue, and advanced cancer of the stomach.
Its greatest value 1s 1 the diagnosis of permicious anemia.
Free hydrochloric acid is always absent from the gastize juice
even after histamine injection. If free acid 1s present, the
diagnosis of pernicious anemma must be guestioned.

Lactic acid is found in the gastric juice when the hydre-
chloric acid content is low and there is gastric stasis. Lactic
acid is commonly found 1n cancer of the stomach and 1 lesions
that obstruct the pylorus.

Pepsin and rennin are so frequently associated with hydro-
chloric acid 1n the gastric yuice that their absence usually indi-
cales organic disease of the stomach

Vumilus¥ln~|pormn( mnformation may be obtained fiom
careful examination of the vonutus Too often this materal
1s thrown out before 1t can be exammed Vomiting 1s frequent-



240 Houw the Doclor Makes the Duagnosis

A small number of red blood cells are normally found due
lo trauma caused by the gastric tube, If found in Iarge num-
bers they have the same pathological significance as gross
blood.

Generally white blood cells are not significant, They are
usually swallowed with mucus from the nasal and ozl
passages. However, they are significant if stained yellow with
bile anq associated with tall columnar shaped cells from the
duodenum or gastric mucosa. This indicates inflammation

Swallowed mucus is the most common constituent of gas-
tric juice. It is easily differentiated from stomach mucus by
its gross appearance; the latler is more floceulent 1f the
gastric juice is acid. Mucus from the gall bladder is stained
yellow.

Bacteria usually do not live in the gastric juice, Their
presence in excessive mumbers is significant. The baclera
in the gastric juice increase as the acidity of the stomach
contents decreases. Streplococei in the stomach contents do
not indicate infection of the stomach wall (gastritis). They
usually come from mucus from the nasal passages which
has been swallowed. A particular organism, the Boas-Oppler
bacillus, is commonly found in individuals suffering from
cancer of the stomach and from decreased acid production.
Parasites are rarcly found in the gastric juice. When found,
they are usually due to a backflow of duodenal contents.

Crystals are commonly found in the gastric juice. They
usually come from food and are diflicult to identify. How-
ever, the erystals of cholesterol and ealeium bilirubinate are
usually associated with gallstones

Microscopic examination will differenfiate food particles
from epithelial cells, mucus, and pus. A few particles in the
fasting specimen are common. Their presence in large numbers
may indicafe a delay in the emptying of the stomach.

Chemical Examination: This includes a study for the
presence of hydrochloric acid, lactic acid, and the enzymes
pepsin and rennin.

Hydrochloric acid is present 1 the gastric juice 1 fwo
forms: (1) a free hydrochloric acid and (2) in combinnllgn
with protein (“combined hydrochloric acid”). The total acid
content of the stomach is determined by adding the free and
combined hydrochloric acid.
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black in color, it may indicate that the function of the gall
bladder is impaired and the bile in the gall bladder is over-
concentrated and stagnant due to stasis.

Normal duodenal fluid 1s clear or slightly yellow and thick
like syrup It is alkaline in rcaction. It usually contains a
small amount of urobilin.

In pathological conditions of the gall bladder and pylorus
the duodenal contents may contain an abnormal amount of
bile, blood, pus, and bacteria and may be mixed with gastric
juice.
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1y due to obstruction of the bowel, Intestinal obstruction may
he due to mechanical obstruction, such as scar tissue bands
(adhesions), which cause a stricture, strangulation, twisting of
the bowel (volvulus) henign or malignant tumors origmaling
from the intestinal wall, folding of one segment of the bowel
within another (intussusception), or agents outside the in-
testinal tract such as tumors, or abscesses that occiude the
lumen by pressure,

Vomitus ejected from a stomach that is secreting the normal
amount of hydrochloric acid has a characteristic sharp odor.
Vomitus coming from a dilated esophagus due to spasm of the
upper end (cardia) of the stomach docs not have the pllﬂgc{“
odor of normal gastric juice. Vomitus with a fecal odor is
characteristic of low intestinal obstruction.

In most cases vontitus containing food particles which were
ingested six to eight hours previously is due to some obstrue-
tion near the outlet of the stomach. A large amount of food
that is bile stained indicates an obstruction below the pylorus.

Vomitus consisting mostly of pure gastric juice is usually
due to active duodenal ulcer with hypersecretion and spasm of
the pylorus.

Analysis of the Duodenal Contents,—The ducdenal contents
are obtained by means of a rubber tube with a perforated metal
up (Rehfuss tube) introduced in the same manner as the l'llbc
for a gasiric analysis. However, it is necessary that the patient
lie on the right side with the hips slightly elevated to allow the
tip of the tube to be pushed into the opening of the pylorus by
the force of gravity and the peristalic movements of the
stomach. This usually requires thirty to forty-five minutes.
When the tube reaches the pylorus, the aspirated fluid changes
from acid to alkaline To test for the flow of bile from the Gf‘"
bladder, extra stimulation is required. This is obtained by in-
jecting through the tube 50 ce of 25 per cent magnesium sulfate
after the tube has reached the pylorus. This causes the sphinc-
ter of Oddi fo relax, allowing the bile of the gall bladder to flow.
The intestinal contents are then aspirated and exanuned for
pancreatic ferments and urobilin. Following the i}ljeclmn gf
magnesium sulfate, bile usually appears in the aspirated ﬂu:ld
within five to thirty minutes. If the fluids are f:loscly \valchcl 3
they will be seen to change color. If the bile is dark green o
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or peristalsis rapid, the stools become watery (diarrhea).
Normal stools are cylindrical in shape, with a smooth surface,
firm fo moderately soft in consistency, and well formed, Very
soft stools may be normal for some persons who habituaily
have two or three stools a day. Hard, small halls or pellets
indicate a spastic colon. Severc spasm of the anus, cancer of
the rectum, and stricture of the rectum (syphilis, cancer) are
associated with ribbonlike or pencil-shaped stools. Soft, watery
or liquid stools may follow the use of laxatives or be associated
with diarrhea from any cause. Watery stools containing very
Ittle formed feces are associated with food poiscning (bac-
terial), cholera, and acute pastrointestinal upsets. Severe
diarrhea accompanied by streaks of red blood in the stool is
found in amebic dysentery, cholera, and parasitic infestations
of the intestinal tract.

The color of the normal stool is due to the pigment ster-
cobilin, It is formed from bilirubin. Foods influence the color
of stools A milk diet resulis in very light yellow-brown stools;
a diet consisting mostly of meat produces dark brown feces;
spmach gives the feces a greenish color; carrots and beets pro-
duce a reddish stool. Clay-colored stools appear when there is
a deficiency of bile 1n the feces as a result of liver disease or
obstruction of the common bile duct In pancreatic disease the
stools are soft and light mn color and contain an abnormal
amount of fat. Foamy, soft, foul-smelling stools occur in sprue
and steatorrhea. This 1s due to a disturbance of caibohydrate
digestion 1n the intestinal iract Gross bright red blood in the
stool usually indicates that it 1s coming from a lesion low in
the intestinal tract. The most common cause of this type of
steol 15 hemorrhaids (piles). As a rule, hemorrhoids canse
bleeding only when the stool 1s hard due to constipation. The
blood is an the surface of the siool and not mived with the
feces If diarrhea 1s associated with bleeding of the digestive
tract, the lesion may be in the upper portion of the small intes-
tine and the stools still contain bright red blood In most cases
blood coming from lesions high in the tract change color and
become black due to hacterial and enzyme action. This is
called a tarry black type of stool Some drugs (iron, bismuth)
may also produce tarry black stools. It 1s important to ascer-
tam the cause of stools being tarry black. If drugs can be ex-
cluded, they are a definite indication of pathology of the in-
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LABORATORY DIAGNOSIS (Continued)

EXAMINATION OF THE FECES

Stoeal examinations are important in the diagnosis of gastro-
intestinal diseases. Routine analysis of the feces consists of 2
gross and microscopic exumination. Bacteriological examina-
tion and chemical analysis are used only in special cases. For
routine examnation, a specimen may be collected on the finger
cot used during rectal examination or the patient may defecate
into a small paper carton. For bacteriologica) examination the
specunen is collected in a sterile container. To make an
examination for amnebae, the specimen is kept warm and taken
to the laboratory immediately. It is best to notify the labor-
atory aliead of time so that the specimen can be eaamined
without delay If the specimen is allowed to cool, the amebae
lose their motility. To examine for worms, the enlire specimen
is collected. To make a chenneal analysis for blood, the puliel}l
should be on a meat-free diet for two or three days. This
1s done to remove all hemoglobin-containing food that will give
false positive reactions However, this is not a routine pro-
cedure for most stools are examined for blood without pre-
liminary food restrictions, and the resulls obtained are
accurate enough to suggest the presence or absence of gastro-
intestinal blecding.

Macroscopic Examination.—Normally an adult will pass 100
o 200 grams of feces over a twenty-four hour period The
volime of stool produced depends upon the type and amount
of food consumed and the amount of water consumed. For
example, an individual on a vegetable diet hfn l:}rgcr sto.uli
than an individual on a meat diet If absorption is defeciisc
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muscle fibers, starch, fat particles, and other food rcmnants
indicates pathology of the intestinal tract affecting its power
to digest food normally. For éxample, the number of meat
fibers is increased in such discases as sprue and idiopathic
steatorrhea.

Chemical Examination.—This consists of examination for
blood which cannot be seen by inspection (benzidine test), and
chemical tests for fat. An increase in the fat content of feces is
found 1n such diseases as steatorrhea and pancreatic insuf-
ficiency due to cancer or stones obstructing the pancreatic duct.

Bacterial Examination.—Normal stools contain an enormous
number of various types of bacteria. The most common organ-
ism is the colon bacillus. For a bacteriological examination a
loopful of feces is smeared on Endo’s culture medium and incu-
bated for twenty-four hours. The colonies of pathological bac-
teria that grow are studied and identified by their characteris-
tics and then replated for further study. The different bacteria
thus isolated are further identified by agglutination with im-
niune serum and through their ability to ferment various types
of sugar (lactose, dextrose, sucrose, etc.).

Bacterial examination is usually done for the purpose of iso-
lating bhacteria of the typhoid-salmonella-shigella group,
cholera vibrio, and tubercle bacillus Although the tubercle ba-
cillus may eome from tuberculous lesions of the intestinal tract,
they usually come from spulum swallowed by patients with
pulmonary tuberculosis,
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}csllnfﬂ tract. In general, blood from the lower part of the
intestinal tract produces stools that are dark brown or red in
color,

Small amounts of blood mixed with the feces cannot be seen
on gross examination of the stool, To detect its presence, a
benzxdx}xc test must be done. This test is significant only after
the patient has been on a meal-free diet for two to three days

Fig. 46.—Microscopic findings 1 feces A and B, vegetable fiber rem-
nanls, 4, banana, commonly mustaken for tapeworm sectton; C, fatly
neyd erystals, D, cholesterol crystals, (From Gradwohl Clinteal Labor-
atory Methods and Diagnosis )

Micr ic Examination. -\ small of feces 15 muned
with a drop of water placed on a slide and covered with 2
class cover slip The slide is ecarcfully examiued for the
presence of ova of the different intestinal parasites. The
presence of an abnormal number of pus cells and red celis
indicates inflammation of the digestive tract as occurs it
ulcerahve colitis, bacillary dysentery, and ulcerating cancer of
the rectum or sigmoid region. The finding of undigested
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Smears are prepared upon glass slides. The process consists
of spreading the material on the slide, drying it in the air, fix-
ing the preparation with heat, and then staining. Usually two
such slides are made. This is done in case more than one
staining method is used.

Living bacteria may be studied i what is called the wet or
“hanging drop” preparation. A loopful of malerial is mied
with a drop of normal saline and placed directly upon a cover
slip. The cover slip is then placed over the concavity in the
“hanging drop” slide and studied with the microscope.

Bacteral cultivation is carried out on artificzal media which
are suitable to the growth of bactenia. Unde: sterile conditions,
a loopful of the specimen is placed on the culture medium and
kept at body temperature m an incubator for twenty-four
hours,

Smears and Cultures From the Eyes, Ears, Nose, Throat, and
Mouth.—Specimens obtained from these oufices always con-
tain a mixture of bacteria. Many of these organisms are
normally present The specimen 1s obtained on two cotton-
tipped wooden applicators. One is used to make the smear and
the other is used to make the culture. If there is a membrane
on the mucous membrane wall, sterile forceps are usually used
to remove a small prece which is placed 1n a sterile tube.

In many hospitals 1t is a routine procedure to take specimens
from the throat in patients 1ll with an upper respiratory infec-
tion,

Tonsillitis is the most common cause of sore throat It may
be caused hy any of the organisms living in the upper respira-
tory tract The staphylococcus and streptococcus are the
bacteria most commonly found in tensilhtis It is difficult to
distinguish acute tonsillits from diphtheria by the gross ap-
pearance of the membrane that appears in the throat Smear
and culture methods are always used to make the diagnosis In
tonsillitis the tonsils may be swollen and red and covered wath
yellow-white patches that are easily removed from the su:face
of the tonsil. In diphtheria the tonsils are usually not swollen
ﬂl}d the membrane that appears 1 the throat is dusky gray,
clings to the tonsils, and leaves a bleeding surface when re-
moved,

Diphtheria is caused by the orgamism Corynebacteruun diph-
theriae. Smears and culfures ate made from the throat, tousils,
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LABORATORY DIAGNOSIS (Continued)

RSSESEREDIUIINE P e et e

BACTERIOLOGICAL DIAGNOSTIC METHODS AND TESTS

Bacteriology is the science and study of bacteria (germs).
Since bacteria are the most frequent cause of -

iology is an essentinl - * .. ' 7
R

P
© .+ * . . ‘s inat gain entrance to the
L. owae outside (exogenous) and by bacteria present in
the body (endogenous). This latter group of organisms may
exist in the body withont producing symptomns and signs of in-
fection if they are of low disease-producing power (\'irulﬂlce)-
When an individual’s resistance to mnfection is towered, as
by a head cold, these bacteria with low virulence may he
able to grow and multiply. This mulliplication of haclerid
produces infection. When bacteria which are virulent and
capable of producing disease are found in an ndividual
who does not have the symptoms and signs of discase. that
person is called a carrier

Bacteria are idenlified by several methods: smears, wel
preparation cultures, serological tests, and by ammal incqu!a-
tion. Smears and cultures are made from smata ‘gl obtained

from wounds, abscesere 1 nd plem'al,
e . -es, montl,

[P + ooens. The ma-
.o .~ w ¢ platnum wire loop, aspiraling
neeate, or sterile cotton swab A specimen that is to be used ft_)r
culture must be obtained under sterile conditions and placm} in
a sterile container. Since the nurse is frequently respansible
for the care and callection of bacterial specimens, she should
be well trained in the different technigues
208
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The purulent malerial contains neutrophiles, bacteria, and
epithelial cells. In allergic conditions numerous eosinophiles
arc found in the exudate. Gram-negative gonococci are found
m gonerrheal conjunctivitis. The pncumococcus is sometimes
associated wilth corneal ulcerations. The Koch-Week’s hacillus,
a gram-negative bacillus, causes the acute epidemic conjunc-
tivitis commonly known as “pinkeye.” These organisms will
be found both in the cells and in the purulent fluid,

Staphylococcus albus and the Bacillus xerosis are of no clini-
cal significance for they are normal inhabitants of the mucous
membrane of the eyes.

Normally the middle ear is free from bacteria. When infec-
tion (otitis media) occurs, pus forms. When it is severe, the
eardrum may rupture. Frequently the eardeum must be pune-
tured to allow drainage. The purulent material obtained 1s
imporfant in making a specific diagnosis The bacteria found
are usually the same as those found in the throat: streptococci,
staphylococci, diphtheria bacilli, and Friedlander’s bacilli.
Occasionally typhoid bacilli, colon bacilli, and Bacillus pyo-
cyaneus are found.

Examination of Sputum.—The sputum of normal individuals
contains numerous bhacteria These are usually nonpathogenic.
In diseascs of the lungs such as pneumonia, it is important to
know what pathogenic bacteria are found in the sputum for
one of them may be the cause of the infection. In most cases
routme smears are done on the sputum to determine which
organism predominates. Gram’s stains are used to determine
the type of organism and to classify it according to the dye
with which it stains. Gram-positive bacteria stamn blue, and
gram-negative bacteria stain red. If the bacteria can be identi-
fled by smear, a culture is made. A small portion of the sputum
is selected, washed in saline, and placed on artifical culture
media. The media used depend upon the type of bacteria
found in the sputum. Many different types of pathogenic hac-
teria may be found in the sputum- streptococel, staphylococci,
pneumococci, tubercule baalli, Hemophilus winfluenzae, and
Hemophilus pertussis. The tubercle bacilli and pneumococci
are the most important,

Pneumococej can be 1dentified by their cultural characteris-
lics and by typing by the Ncufeld method
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and nasal secretions, These are stained with Loeffler’s methyl-
ene blue. Cultures are made on Loeffler’s blood serum and
incubated for twenty-four hours. On stained smears diphtheria
organisms will appear slighitly curved, or irregular in size and
outline, clubbed at one or both ends, with circumscribed points
in which protoplasm is deeply stained. Smears made from a
positive culture will show the diphtheria bacillus.

Streptococcal sore throat is caused by a streptococeal organ-

* ism (beta hemolytic streptococcus). This organism receives
its name from its abilify to hemolyze red blood cells, When
grown on blood agar media, a zone of hemolysis appears
around the beta hemolytic streptococeal colonies. In scarlet
fever another type of streptococcus invades the mucous men-
brane of the throat. It has differcnt charactexistics, When i.l is
found in normal individuals, they are considered to he carricts
of the disease.

Meningococeal organisms are found in the throat and naso-
pharynx of many normal persons during epidemics of menin-
gococcus meningitis. They act as carriers. To detect the
presence of meningococcal organisims, simears and cultures are
made routinely from the mucous membranes of the throat an
nasopharynx. The organism is gram-negalive (stains red witl
Gram’'s stain). It can be differentialed from other diplococct
by its cultural characteristics and agglutination tests. .

Trench mouth or Vincent’s infection is caused by a combina-
tion of two organisms: a corkscrew-shaped spirochete and a
large spindle-shaped fusiform bacillus. In making smears for
identification of these organisms, material must be taken
directly from the ulcers on the gums and placed inlxxxc(ilqlcll'
on the slide and stained. This is necessary for the organisms
soon break up and lose their characteristics They can be
grown on culture media, but this usually is very difficult Un-
less these orgamismis are found in large numbers and appeat to
be predominant, they are of no clinical significance, for a few
of them are normally foutnd 1n the mouth. .

Before material is removed from the cye for cxamination
the surrounding skin should be cleaned with normal safine to
remove the purulent material that has dried and stuck fo the
skin, This material usually contains many con ting I):_:c]-
feria which make it unfit for examination. Ifrcsh malcﬂfl
Jhould be obtained directly from the conjunctiva or cornca.
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The material is obtained in the fitst stage of syphilis from
the primary ulcer (chancre) which is usually located on the
genitalia but which may be found elsewherc on the hody
(lips). In the secondary stage the primary chancre heals and
the specimen must be obtained by aspiration from swollen
Iymph nodes, where the spirochetes usually localize, or from
mucus patches or the maculopapular rash that appears on
the skin,

F1g. 47 —Treponema pallidum, microscopic study, showing sharp spi-
rals and pointed ends. (Courtesy of Dr_Gregory Shwartzman, New
York City; Medichrome, Clay-ddams Co, Inc)

Under dark-field lumination the spirochete of syphihs
appears as a slowly moving tight corkscrew Its curves are
small and regularly spaced and are ten o fifteen in number.

In obtaining the material for oaaminalfon, the worker must
be cautious and wear rubber gloves tor the material 15 very
infectious, The skin surrounding the ulcer is cleansed with
sterile gauze and water. The material may be removed from
the ulcer by one of two methods either by scraping the surface
of the lesion or by drawmng the material up into a special
‘}:De of pipette with a rubber bulb. The material is placed
directly on a shde and a cover glass applied The shide should
be examined at once
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Every sputum obtained from patients should be examined
for tubercle bacilli. To demonstrate the tubercle hacillus on
smears, the Zichl-Neelsen stain is used. It will appear as a
small, slender or curved bright red rod. it may appear singiy or
in groups. When found, it is a positive indication of tubercu-
losis. In cases suspected of tuberculosis it is frequently difficult
to find. To facilitate its demonstration, the sputum is treale.d
with soditm hydroxide to remove the mucus and then is
centrifuged. The sediment in the botfom of the fest fube is re-
moved and smears are made and stained. If necessary, .lh\S
concentrated specimen niay be used for guinea pig inoculation.

Examination of Pus From the Genitourinary Tract—Many
bacteria (staphylococci, streptococei, and colon bacilli) may
be found in the purulent discharge from the urinary tract, but
thie most common organism found is the gonococcus If the
gonococeus is not found after frequent examinations and the
pus contains numerous white cells, the condition is said to be
“nonspecific,” This means that the infeetion is not due to the
gonococcus but to some other organism.

In males, material is obtamned by stripping the urethra or
by prostatic massage. This is placed on a slide and stained sith
Gram’s stain. The gonococei are identified by their coffee
bean diplococcal appearance and their presence inside ﬂ'\c
white cells (intracellular), They are gram negative and stai
red. If thewr identification is in doubt, culture methods shoutd
be used for further diagnosis,

In females, smears are made from the vagina, urethra, and
cervix. Trichomonas vaginglis is a conmnon cause of puru}cul
vaginitis. This organism s best identified in a wet prcpara!lml-
Material is obtained on a wire loop from the vagina and nu‘xed
with a drop of normal saline on a slide. The organism is @
flagellate and motile so it is casy to detect, Stained smears and
dark-field examination are also used to diffcrentiate the or-
ganisim from other bacteria in the vaginal secretions

E ination for Trep Pallidum  (Spirocheles of
Syphilis).—This organism is identfied by dark:(?c}d c.\fxmm:‘x-
tion. Material obtained from suspected 5,\'plulll'|c Iesions 18
placed under a microscope that has an indirect light, causing
illumination of particles against a dark background.
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LABORATORY DIAGNOSIS (Continued)

SEROLOGICAL DIAGNOSTIC TESTS

Serological diagnostic tests are based upon a specific reaction
called the antigen-antibody reaction. An antigen is a foreign
substance (bacterium, virus, foreign protein, or animal para-
site) that, on invasion of the body, stimulates the living body
tissues to produce another substance (antibody). An antibody
1s any substance produced by the living body fssues in re-
sponsc to stimulation by an antigen. When a person develops
an infection, the body reacts and forms “immune bodies” or
anhibodies. These combat the disease-producing agent or its
toxin. There are many kinds of antibodies, but each antibody
is specific since it is the body’s characteristic Tesponse to one
Particular antigen In general, an antibody will react agamnst
only the antigen that shmulated its formation. This factor,
when used under controlled circumstances, 1s the basis of
serological diagnostic tests. It is used as a diagnostic procedure
when the search for the discase-producing agent has been
unsuccessful The tests are designed to discover the presence
of antibodies in the serum or to discover whether the suspected
antigen will react with known antibodies.

Serologieal diagnostic tests are also used to help in the
diagnosis of virus disease. Specific antibodies are produced
by the virus in the same manner as those produced by bacteria,
. Another substance (complement) found in normal blood
is often required for a complete union of the antigen and anti-
body in the antigen-antibody reaction, It is a thermolabile
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Blood Cultures.—Bacieria frequently enter the blood stream.
They are then found by blood culture. When bacteria are
found in the blood stream and therc are associated manifesta-
tions of infection, the condition is called septicemia. When the
bacleria in the blood stream hecome lodged in various organs
(kidneys) and produce localized multiple abscess, the condi-
tion is called pyemia. Bacteria in the blood stream without
evidence of infection is called bacteremia.

It is best to take blood for culture when the temperature
15 elevated or when there is a risc in the temperature (blood
is drawn just before the temperature reaches its peak). T{ne
method consists of sterilizing the skin over the decubital veit
with alcohol and iodine and removing 8 to 10 cc of venous
blood with a sterile syringe. This is mixed with sterile culture
media. In most cases this procedure is carried out at the
bedside since it requires less handling of the specimen and
reduces the chance for contamination. The blood is placed
in an incubator and kept at body temperature. It is examincd
at the end of twenty-four hours for the appearance of bacteria
colonies. A blood culture is always kept for at least one week
before it is reported negative. .

Positive blood cultures may be found in typhoid fever during
the first week. In subacute hacterial endocarditis repeated
cultures may be necessary.

In scpticemia blood cultures are frequently positive. Tllf
most common bacteria found are streptococei, staphylococts,
and pneumococei. Sireptococcus viridans may be isolated in
the majority of cases of subacufe bacierial endocarditis. Sepli-
cemia may also occur in osteomyelitis and abscesses Jocated
any place in the body.

Bacteremia is common in pneumonia, typhoid fever,
dulant fever, local skin abscesses, and boils

un-
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reaction because the organism that causes syphilis (Treponema
palltdam) is not used as the antigen. The antigen used is an
exiract from heef heart muscle. The terminology used in this
test 1s different from that used on p. 306, and the two concepts
should not be confused. The test rests upon the empirically
known fact that if an extract of beef heart, serum from the
patient, and guinea pig serum are added to a mixture of rabbit
serum wluch has been sensitized to sheep red cells, the red
cells will not become hemolyzed if the patient has syphulis;
if the patient does not have syphilis, hemolysis will occur.

This test is theoretically explained as follows: If the patient
has syphils, his serum contains a substance which acts as an
amboceptor (i.e., one which takes both); that is, it unites into
a “system” with becf heart substance on one hand,_and, om
the other, with a substance in guinea pig serum which for the
purpose of the test is called “complement.” This system has
no particular function or characteristics by which it, in itself,
can be recognized. It must, however, be remembered that
there is only a finite quantity of complement, and it is com-
pletely consumed by this reaction

Now we take up another train of thought If washed sheep
red cells are repeatedly injected into a rabbit, the rabbit’s
seruni will acquire a peculiar characteristic If to this serum
Is added some sheep red cells and complement such as that
contained 1 guinea pig serum mentioned above, the red cells
will become hemolyzed, but only 1f complement 1s present

Now, 1f “system” {contaiming the serum of a patient with
syphilis) is added to a mixture of guinea pig serum and sheep
red cells, nothing will happen, because the amboceptor n the
syphilitic patient’s serum has immobilized the complement.
However, 1f the serum is from a patient who does not have
syphilis, Ins sexum contains no “ambocepter” The comple-
ment is, therefore, left free lo combine with the rabbit serum
and the sheep red cells and now hemolysis does occur, because
complement is available

i Thus, hemolysis means free complement because the syphi-
litic amboceptor is absent and does not take the complement,
so the patient whose serum is being tested does not have
S}'phllis Conversely, the lack of hemolysis means that a syphi-
Im{: amboceptor 15 present and has consumed the complement
which now no longer 15 available for the system which pro-
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(easily destroyed by heat) substance. For the anfigen-aniibody
reaction in the Wassermann test to be complete, complement
must be present,

The antigen-antibody reaction may be demonstrated i 2
number of different ways. These are the complement fixa
tion, agglutination, precipitation, and neutralization tests and
opsonic reactions.

Serological tests must be performed with labaratory exquip-
ment that is chemically clean and dry. These tests are sensi-
tive in their reactions, and any outside contamination with
chemicals or foreign material will interfere with the antigen-
antibody reaction. After the blood has been drawn from !he
patient, it should be placed in the refrigerator in a slanting
position o allow it to clot. The serum is removed with 2
pipette. Care should be taken at a)) times to present the
niemolysis of the red blood cells.

Complement Fixation Test.—This test is based upon the fact
that disease produces a reaction in the serum of the patient
which results in the production of a substance called the
hemolytic amboceptar., This substance is not present 1 norual
individuals The reaction that takes place in the test depends
upon this amboceptor which may cause hemolysis of red blo_od
cells or the destruction of bacteria (bacteriolysis), according
to the antigen used. The hemolytic amboceptor is formed by
the living tissuc cells of the body as a reaction to many &if-
ferent diseases. It is formed 1n such diseases as syphilis, 1Ul}°"
culosis, gonorrhea, typhoid fever, T. echinococcus (hydatid),
parasitic infestations (trichiniasis), Weil’s disease, and discascs
caused by the meningococcus, staphylococcus, and s(rcl’(f"
coccus groups of organisms. The test is used on occasious. n
diseases caused by fungi (actinomycosis and ])lastolll)'cn>l§)~
The complentent fixation test may be useful in such virus dis-
cases as epidemic encephalitis and poliomyelitis. In typhus
and rickettsial diseases the test may be used to detect previous
infection. Since the test is a very long and tedious procedure
and is not too specific except for syphilis, it is used little escept
in the diagnosis of syphilis

The best known complement fixation test is the \Vn§aermax§n
test for syphilis. It is used to test both the ccrch!‘ospu.\ul ﬂ'uﬂ
and blood serum. However, the test is a nonspecific biologica!

~
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of the tube. The agglutination test may be done on glass slides
and the results determined by examination with the micro-
scope.

The Widal agglulination lest for typhoid fever is the best
known of the agglutination tests. Patients with typhoid fever
develop antibodics (agglutinins) seven to ten days after the
onset of recognizable symptoms and signs. These reach their
highest concentration in the serum during the third, fourth,
and fifth weeks. Positive agglutination in high dilutions (titer)
of the patient’s serum is significant. However, a positive reac-
tion in low dilutions should not be discarded. If the aggluti-
nation occurs with increasing dilution on successive days, the
patient is said to have a msing titer, This indicates that he
has the disease for which he is being tested It is therefore
important that the Widal test be done early and repeated
frequently. The test 1s positive if the suspension of typhoid
baetlh 15 agglutinated by the patient’s serum in a 1:50 dilution
followed by a rising titer to 1:100 Individuals who have had
2 recent typhoid vaccination will show positive agglutination
1eactions in high titers.

Paratyphoid A and B and the colon bacilli also give positive
Widal tests. The agglutination test is also used in diagnosing
2 variety of diseases. Agglutination tests are frequently done
in Astatic cholera, plague, undulant fever, bacillary dysentery,
tularemia, Weil's disease, and whooping cough.

Weil-Felix Test.— This test 1s similar to the agglutination
tests but is used mn the diagnosis of rickettstal diseases such
ﬂ§ Rocky Mountain spotted fever and typhus Since the
Tickettsiae which cause these nfections are very difficult to
\\'ox:k with, a strain of nonpathogenic hacillus is used for the
am.'gen. This makes the Weil-Felix test a nonspecific bio-
logical antigen-antibody reaction The test is done by mixing
the patient’s serum with a culture of Bacillus proteus. If
agglutination occurs in a titer of 1.80, the test is positive and
Suggestive of infection, A titer of 1-160 or 1-320 is usually
diagnostic,

. Precipitin Tests.—These tests are also antigen-antibody reac-
h}ms as are the agglutination tests. The antigens form a pre-
cipitate (flocculation) when they react with the antibodies.
The precipitate which forms in positive reactions is a visible
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duces hemolysis. If syphilitic amboceptors are absent, the com-
plement remainsg free, and it causes hemolysis of the sheep
red cells. This is called a negative test.

In untreated adults with syphilis the Wassermann test is
positive in 63 to 93 per cent of the cases. The blood test be-
comes positive four weeks after the appearance of the primany
sore (chancre). In the secondary stage, the blood fest is posi-
tive in 90 to 100 per cent of the cases. In the third stage
(tertiary syphilis), 50 to 70 per cent of the cases have a posiive
blood test. Before a diagnosis of syphilis can be made, the
patient should have several Wassermann fests, all of which
must he positive. Also, it is important to obtain a clinjcal
history or clinical evidence of syphilis.

The Wassermann test on the cerebrospinal fluid is negatise
unless there is involvement of the central nervous system. The
Wassermann test may be positive in the spinal fluid and
negative in the bload.

Patients under freatment for syphilis may have a negative
Wassermann test before they are cured,

Patients with congenitat syphilis may have positive Wasser-
mann tests throughout life cven though they have heen treated
and are clinically cured.

Precaution must be taken in making the diagnosis of syphilis
from positive blood tests alone Certain diseases will give fa{se
positive Wassermann tests. They are yaws, leprosy, malaris,
infectious mononucleosis, acute mfections with high fever
(pneumonia), and diseases producing jaundice., In most cases
false positive tests give weak reactions.

Agelutination Tests.—The agglutination test is the most
widely used serological diagnostic test. It s used to defermine
the presence of specific antibodies in serum that will cause
bhacteria (antigen) to form clumps (agglutinate). The bacteria
used for the antigen are organisms that have been grown in
pure culture in the laboratery The agglutination test consists
of adding equal amounts of a formatized bacterial suspcnsm‘l;
to increasing dilutions of the patient’s serum. If the dea
bacteria form clumps and fall to the hottom of .H_)e fest tube,
leaving a clear supernatent fluid, it is cal[eq a posn.(l\'c rcacllloﬂ‘-
A negative test will be cloudy and Iack sediment in the botton!
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antibodies Opsonins do not attack the bacteria but by some
action on the organisms they make them more easily ingested
by the polymorphonuclear Ieukocytes.

The ability of the polymorphonuclear leukocytes to ingest
invading bacteria is a measure of the opsonic content of
the serum. This is also a measure of the immunity of an
individual.

This test is frequently used in determining previous infec-
tion, i ity, and ibility of an individual to such
discases as tularemia, brucellosis (undulant fever), and per~
tussis (whooping cough).

Neutralization or Protection Test.—This test is of particular
value in diagnosing virus discases. The serum of the patient
1s mixed with a known culture of virus and then injected into
an animal (guinea pig or mouse). The injection is made into
Ihe brain or peritoneal cavity or other parts of the animal's
body, depending upon the type of virus used. The animal is
observed to see whether it develops the disease or dies. If
the anmmal does not become sick, the patient’s serum is said
to contain specific antibodies for the virus used.

During the last few years a new method utilizing the chorio-
allantoic membrane of the chick embryo instead of animals
has come into use.

Typing of Pneumococci—Neufeld and Handel, in 1910, dis-
covered that the pneumococci were serologically different.
This difference is due to a capsule that surrounds the organism,
The cell body of the bacteria contains proteins and lipoids.
The capsule contains polysaccharides that produce type-
specific substances in the blood These substances are called
half antigens or “haptenes.” The “haptenes” differ from most
“ml'gcns in that they do not stimulate the production of anti-
hodies. However, they will react with immune serum obtained
fmm a patient who has recovered from a pneumococcal
infection or with a specially prepared rabbit serum So far,
some thirty-two different types of pneumococci have been
Tecognized,

_’”.lc test consists of taking a small sample of sputum con-
laining i and adding i serum. If the im-
;"lme serum is type specific for the organisms, the capsule will
Ptcome swollen, This is called the “quellung” reaction, If
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“white cloud.” It is made up of proteins, The antigen is called
a precipitinogen. The antibody is called a precipitin.

Precipitin tests are commonly done on serum and spinal
fluid in the diagnosis of syphilis. They are known hy the name
of the individual who developed the test—Kahn, Kline, Kolmer,
and Hinton. These tests have replaced the Wassermann lest
in many hospitals because they are much easier to do.

Many diseases can be diagnosed by the precipitin tests
They are used in diagnosing diphtheria from throat cultures
or swabs, typhoid fever and bacillary dysentery from filfrates
of stools, meningococcal meningitis, plague and anthrax from
fifirates made from the infected flesh, and parasitic discases
(ascaris, ameba, trichina, malaria, and echinococcus).

The precipitin test is very important and useful in diagn0§'
ing echinococcal disease. Fluid is removed from the Dydatid
cyst and mixed with an equal amount of the patient’s seruni.
If a flocculent precipitate appears within thirty minutes, the
test is positive.

Paul-Bunnell Test or the Heterophile Reaction—Tlus test 15
based on the fact that the secrum of patients with infectious
maononucleosis contains antibodies that will agglutinate sheep
red cells 1n high titers. These antibodies are called “helc}'O‘
phile antibodies.” The setum of normal persons also conlqms
heterophile antibodies but only 10 low titers (1:8) A high titer
of heterophile antibodies will appear in mndividuals after ad-
ministration of horse serum Mild agglutinations of the sheep
red cells may oceur in cases of myelogenous leukemia.

This test consists of mixing equal amounts of sheep red C§1|5
with varying dilutions of the patient’s serum. Agglutination
of the sheep cells above a titer of 1:32 is suggestive of mfcc-
tious mononucleosis. If repeated lests show a rismg tiler, it1s
diagnostic.

Opsonocylophagic Test.—An opsonin 15 an unhbml:\ that
appears in the blood in response {o infections or specific imunit
nizations after vaccination such as for typhoid fever. Opsonﬂ.l;
appearing in the blood after a specific infection such as t):lll\ﬂf‘
fever are called acquired antibodies. Opsonins ulfpc.ﬂrlﬂg,“’
the blood and having the power to resist any specific infection
without having had any previous infection may be due to 2

natural heritage of the individual, These are called natural
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DIAGNOSTIC SKIN TESTS

Introduction.—Skin tests are diagnostic procedures used to
deternune if an individual is immune to certain diseases or
if he has been sensitized to certain antigenic agents (proteins)
by previous contact or exposure. The thrce methods used
are the cutaneous (scratch and patch tests), intracutaneous
(intradermal), and conjunctival tests.

The cutaneous scratch method is the method most commonly
used. It consists of making small abrasions on the surface of
the skin into which a small amount of antigen is rubbed. A
positive test is indicated by redness and itching at the scratch
site. If the test is positive, a skin reaction will appear within
twenty minutes. This type of test is hest used for determining
bypersensitivity to foods, drugs, and plant pollens.

The cutaneous patch test consists of placing a small piece
of cloth impregnated with antigen directly on the surface of
the skin. If the paticnt is sensitive to the antigen, the skin
becomes red. This method is commonly used to test individuals
who develop a contact dermatitis; for example, telephone
operators who handle copper-plated plugs on the switchboard
wires.

The intracutaneous or intradermal test, although a more
sensitive test, may be used when the antigens in the scratch
test fail to give reactions. This test consists of 1} ecting a small

Howex cr, it may take severai hom:s or days.
313
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the capsule does not swell, immune serum made from the othe
types of pncumococci is used. The test is repeated until th
type of immune serum is found that will make the capsul
swell,

This test is imporiant in determining the type of pneumo
cocci that is causing the patient’s illness. Knowing the hyp
of pneumococci will determine the treatment to be used—stl
fonamides, penicallin, or antipneumococcic serunt.

This type of test may be used to determine the type of il
influenzae which might be causing the patient’s discase. Thes
organisms also contain a polysaccharide in their capsule. Th
test is done with sputum, cerebrospinal fluid, or nasal secre
tions obtained from the patient.
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{01} or a purified protein derbative (P.P.D.) made from
old tuberculm. The antigen is injected into the skin on the
flexor surface of the forcarm. The dosage used is very small
(0.1 ce} (000002 mg.). The test s called positive if an area of
1edness with edema appears foity-eight hours or more after the
injection. A positive reaction means that the individual has at
some time been infected with tubercle bacillus or that he is
infected at the present time. The lesion in the body may be
healed or active. However, a posilive reaction does not mean
that active tuherculosis is present or has ever existed. A nega-
tive 1eaction does ot rule out disease for 3t may occur m mili-
ary tuberculosis and rapidly spreading lesions. The fuberculin
test is of more value in young children thap in adulls.

Similar tests are used to delect sensitivity to other bacteria,
For example, brucellosis (undutant feier), fularemis, and
chaneroid. The antigen used is a suspension of specific organ-
isms, The test is made by an inlracutancous injection of the
antigen.

Skin fests may be very useful in makmng the diagnosis of
raany lypes of parasitic infections. The anhigen wused is an
extract made from the parasite larvae Postiive skin 1eactions
may occur in such diseases as trichinosis, filariasis, schisto-
somiasis, leishmamasis, and those caused by Enferobius ver-
micalarts, The antigen used to deteet echinococeal disease is
wade from sterile {inid aspirated from the hydatid cyst.

Tests for Antibody Formation.—The two most common tests
are the Dick test for scarlet fever and the Shiek test for diph-
theria These lests are not based upon a sensitivity reaction
but upon the neutralization of a toxin by a specific antitonin
If a toain is mjected nto the skin, it produces an area of -
fapunation unless it is neutralized by a specific antitoain,
Therefore, if o skin reaction aceurs, it indicates that the indi
vidual does not contamn the speafic antitoxin and is not
e to the disease

jl"he Dick test consists of injecting intradermally 0.1 cc of
Dick toxin on the flexor surface of the forearm, The arm is
examined for a reaction at the end of twenty-four hours A
positive reaction is one that shows an arca of redness 1 an,
or miore in dismeter A positive reaction mieans the wdn idual
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The conjunctival or ophthalmie test consists of instilling an
antigen into the con junctival sac, If Dositive, jtching, redness,
and lacrimation will appear within thirty mmutes. This test
is used to defermine sensitivity to horse serum and drugs to
be used for treatment (penicillin) and certain laboratory pro-
cedures (such as Diodrast which is injected intraycnously for
taking a-ray pictures of the kidneys).

Fig. 48.—Very strong scrateh reactions on the arm A total Ofl e
very strong reactions {o one-fiftieth pollen extracts occurred sumulian
ously on this patient’s arm

Tests for Hypersensitivity to Bacteria and Animal Parasites.—
These tests are usually done by the intradermal or p{ll(“ll
method The antigen used depends upon the type of bacteria
being studied. The antigen may consist of a suspension of dead
bacteria (vaccine), a solution of the bacterial waste produc.ls
after the bacteria have heen removed, or a solution of proteit
obtained from the hacteria. For a skin reaction to take place,
a specific antigen of the bacteria being investigated should be
used.

The most common tests are those used for fuberculosis—
cutaneous test (von Pirquet), intracutancous fest (){nxl(ollx)-
ophthalmic test (Calmette), and the patch test (Vollmer).
The intracutaneous method of Mantous is the test most ﬁ"c-
quently used. The antigen used may be cither old tuberculin
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X-RAY EXAMINATIONS

Introduction.—Since the discovery of x-rays by Roentgen,
they have become increasingly important as a diagnostic
and. They make it possible to study the different organs
of the body., With the present-day modern machines and tech-
niques used, most of the organs of the body can be visual-
ized. X-rays are most commonly used to study the skeletal
system, lungs, and gastrointestinal and genitourmary systems.
To study the digestive and urinary tracts, suitable media such
as barfum and Diedrast must be used to outline the tracts.
Frequently, pictures (stereoscopic films) taken at slightly dif-
ferent angles are used to indicate the depth of lesions Fluoros-
copy is used to study the movement of the digestive tract
:md diaphragm and movement of fluid levels n the lungs It
is also used as a guide m setting fractures.

Skeletal System.—X-rays are most commonly used to detect
evidence of a fracture, A fracture is a break in the continuity
of the bone. In most cases a fracture is very easy to defect
by x-ray; however, it may be so fine that it is almost invisible
On the A-ray film, at the fracture site, there 1s a change in
the normal bone texture, the regular bone trabeculations are
compressed, and there 1s a thin black line that runs through
the bone The black hine is the line of fracture. The fracture
site appears biack since the obstruction due to the bone that
stops the penetration of the x-rays is removed by the line of
breakage,

Xerays are also used to detect dislocations or displacement
of bones as compared to their normal anatomical relation to
cach other.

The only way the doctor can tell if the bones at the site of
fracture are healing and knitting together is by taking x-rays

317
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is susceptible to scarlet fever. A negative reaction means
the individual is immune lo scarlet fever.

The Shick test is used to determine susceptibility to dph
theria. The test consists of injecting 0.1 cc of diphtheria toxin
intradermally into the skin. The reaction is read at the end
of bwenty-four to thirty-six hours. If an area of redncss appears
and contains a hard center, it is called a posilive reaction This
means that the individual is not immune to diphtheria.
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Tumors of the bone may ‘be bemgn or malignant. Common
benign tumors are the exostoses. These are irregular bony
growths that appear at the end of the long bones where the
ligaments are attached. Malignant tumors may arise from
any of the hone cells. In general, malignant tumors destroy
the bone and spread to involve the soft tissue. On x-ray
the bone appears thin and moth-eaten. The tumor mass can
be outlined as an irregularly shaped fuzzy opaque mass at-
tached to the bone. If extensive, the shaft of the bone appears
cystic and has a cauliflower appearance,

Contrast Studies of the Brain (Air Studies).—These are x-ray
studies of the brain after the cerebrospinal fluid has been
removed and replaced by air. There are two types: encepha-
lography and ventriculography.

L E hal phy: In encephalography a few cubic centi-
mefers of spinal flud are removed and air injected info the
spinal canal. The patient is kept erect in a sitting position
and x-rays (cncephalograms) are taken of the head. The
injected air will partially fill the ventricles and subarachnoid
space which appear black in color The ventricles are out-
lined (appear black) and surrounded by brain tissuc If the
\entricles are irregular in shape, enlarged, dilated, dr dis-
torted, it indicates the presence of such lesions as brain tumors,
cysts, or old hemorrhage

2. Ventriculography: In ventriculography several cubic centi-
Melers of cerebrospinal fluid are removed from one of the
}entricles through an opening made 1 the skull. The patient
is kept in the horizontal position and x-rays {ventriculograms)
made. The ventricles are outlined. This method is used for
the sole purpose of locating brain tumors

. Sinuses and Mastoids.—These arc air-filled cavities found
I the skull. Normally they produce irregularly shaped dark
areas on the x-ray film,

Routine sinus films include all the sinuses—frontal, maxil-
lary, sphenoid, and ethmoid. When the sinuses become in-
fected, the mucous membranes covering the sinus walls
become swollen and inflamed. On x-ray film the sinus cavity
appears gray, as though filled with smoke. Tumor masses

i‘I’l;]eﬂr as gray outpouchings that are attached to the sinus
W
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of the fractured aren at regular intervals. As the hones heal,
the black line becomes fuzzy and gradually fills in until it
disappears. This is due to the formation of new bone {callous
formation) that appears as a fusiform swelling at the edge
of the hone and covers the site of fracture.

Bacteria may affect bone in the same manner as they do
the Jungs and soft tissues of the hody. The most common mfec-
tion of bones is acute pyogenic osteomyelitis. This is caused
by pyogenic organisms such as streplocoeci and staphylo-
cocei. The long hones of the legs and arms are the bones most
frequently involved. Bacteria enter the cenfer canal (ll\edl{l-
lary canal) of the hone, grow and spread if they temain
unchecked. The toxins produced by the bacteria cause crosion
of tlie bone and may even perforate the hone corfex. thn
this happens, the pus reaches the covering of the bone (perio-
steum), it is worked loose and finally broken through into
the soft tissues (muscles); finally an abscess appears on fhe
surface of the skin, When the periosteum becomes invelved,
it is stimulated to new bone formation called involucrum.
If the infection remams unchecked, the blood circalating in
the bone is shut off, and this causes the boue to die. This
dead tissue is called sequestrum. On x-ray the sequestrom
appears chalky white. The normal bone that is left shows
small irregular black areas due to absorption of calcium salts
This is called ostcoporosis.

Glandular or metaholic disturbances may produce a change
in the skeletal system as oceurs in hyperfunction of the anferios
lobe of the pituitary (acromegaly) On N-ray the bones of the
entire skeletal system show an increase in size, The terxture
of the bones becomes coarse and thick The frontal bone be-
comes prominent. The sella turcica which houses the pituntary
gland shows thinning of s bony boundaries which causes
it to enlarge. In Paget’s disease the hones show first an enlarge-
ment and thickening. The skull bones are nsually the first
bones involved. The bones have a mottled “woolly™ appear-
ance. This disease may affect all the bones or remain o
fined o a single one. In hyperparathyroidism small cpthkt;
areas may appear near the ends of the long bones. :X‘lnu .slxu}
hones develap a granular appearauce (osleoporosis). This
is a result of loss of calcium from the hones.
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The carliest infiltrations of tuberculosis arec most common
in the apices of the lungs. They appear as faint homogeneous
shadows, mrregular and indistinet in outline, and less than
a centimeter in diameter. In advanced tuberculosis, cavities
may be made out. They appear as well-defined, ringlike struc-
tures, imbedded in a diffuse, hazy area of infiltrated Iung. In
nuliary tuberculosts the lungs are studded with very small,
irregular, hazy, circumscribed areus of increased density.

The x-ray examination cannot determine the activity of the
lesion. It shows the extent of it. To determune activity of
the lesion the patient’s symploms and signs must be used
in combination with the x-ray findings.

In lobar pneumonia there is seen a uniform shadow of
increased density involving onc or more lobes of the lungs.
In bronchopneumonia small distinct shadows, regular and
irregular 1n outline, small and large in size, may be seen to
involve one lobe or the entire lung field

The shadows cast by pleural eifusions are homogeneous,
proaucing a dense uniform shadow at the base of the lung,
obliterating the costophrenic angle. The fluid level is concave
in shape. In pleurisy the costophrenic angle is slightly hazy,
with coarse linear shadows at the lung base. The diaphrag-
matic movement on the affected side is restricted in both
pleural effusion and pleunsy.

The shape and position of the normal diaphragm are subject
to many variations Its contour is usually smooth [Its position
15 often an indication of disease, for example, in pleurisy and
Pneumonia it may be slightly clevated Marked elevation of
the diaphragm 1s seen in subphrenic abscess.

Cancer of the lungs produces shadows of various sizes,
depending upon the type They may mvolve a portion of one
lobe or the mediastinal lymph nodes The shadows produced
do not have any typieal arrangement. Metastatic lesions ap-
bear as faint circular homogeneous shadows Benign tumors
are difficult to differentiate from malignant masses. In gen-
eral, benign tumors are well outhned and homogeneous and
do not invade the surrounding lung tissue.

In the diagnosis of aneurysm of the thoracic aorta, the
Muorescope is far superior to the a-ray film Large aneurysm
of the aorta may displace the heart downward and to the left.
The shadow of the aneurysm 1s very dense and fusiform
shape On fluoroscopy it can be seen to pulsate.
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Normal mastoids show a honeyeombed structure with the
walls of the mastoid cells clearly outlined. infection of e
mastoids (mastoiditis) produces a generalized haziness of the
eclls.

Teeth.—In the study of teeth, small dental films are used
These are more satisfactory than the large a-ray film holders
for they can be put into the mouth. The x-ray study of teeth
is important in finding localized arcas of destruction of e
alveolar margins and root abscesses. These will appear a8
small, circular gray-black areas at the pase of the roots. X
are also used to study the position of merupted fecth I
pyorrhea the gums will be scen to be retracted from the teeth.

Thoracie Viscera.—The organs in the chest cage (langs, heatls
diaphragm (mediastinum) may be studied either by finoros-
copy or a-ray films Fluoroscopy is useful for studying the
lungs and heart in action. However, it is of wncertain 1alue
in the recognition of lung lesions such as tuberculosis, Stered
scopic plates are of value in determining the depth and 2%
of lung lesions.

No two chest films, even of normal individuals, are alike:
Variations in the size, shape, and graphic appearance of mor-
mal lungs are munerous snd vary with the age of the m'dx-
vidual, On >-ray flms the lungs consist of air-conlaning
alveoli, o network of bronehi, blood vessels, and Jymphutics
The alvech do not cast shadows onr the x-ray filor and art
responsible for the blackness of the acrated lung fields The
blood vesscls intercept the rays and produce a shadowy net
work of gray lines that radiate from the root of the lumgs:
decreasing in distinctness and width toward the perlphcr)' of
the Jung, whare they are barely visible. It is common @ find
certain shadows on the x-ray film that have no relation to
discase processes, for example, the shadows cast by female
preasts The hilum or reot of the lungs shows an wregulat
mass of shadows which 1s produced by the blood vessele
large pronchi, and lymph nodes near the mediasﬁnmn.‘T e
wrachea is visibie through the upper part of the mediastingn
as a gray-biack tube. Its bifurcalion is seen at the fevel OE
the fourth dorsal vertebra The localization of the lobes ©
{he Iungs has a great value The lobes are divided by thin-
lined fissures which appear gray-white on the film,
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1oy}

and of the left auricle, with a tendency toward a g
shape, In hypertension the heart is egg shaped and blunfed at
the apex, In arieriosclerosis the aorta is thickened, tortuous,
and elongated and may contpin small caleificd plagues.

Bronch. hy.—~To visualize the {racheol hial tree on
the x-ray film, oils containing iodine (Lipiodol) are mtro-
duced into the trachea before §ikins of the chest are made. The
oil owtlines the air passages and mdicates powts of obstruction
and stenpsis and dilatation of the hronchial tree {bronchiec-
tasis). The oil may be introduced through a cathefer placed
on the back of the tongue, by the drop methed, or through a
bronchoscope,

Fig 80 Preopevative xvay fihn, Yoterad snew, shown
o ., 2 . ng car .
;:.l‘s%n; esophagus  (From Thoreh and Maman J Thn(‘i\(‘l(g‘ §3r§”§‘fﬁ"\‘
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The method of choice for x-ray study of the heart is the
Iluoroscope. The x-ray film gives a more distorted image of
the heart; therefore it is not as accurate. However, x-ray films
are uscful in determining the size and shape of the heart,

1,

Fig 49 —X-ray of lungs showing lobar pneumonia, seventh daL f’
disease, with massive consolidation of right upper and mrddle l:IJ Eof
clevation of the diaphragm, traction of the medrastinum to the side o
the lesion and decrease 1n rib spaces (From Meahins Practice
Medictne, The C. V Mosby Co)

Dilatation and hypertrophy of the heart produce an increast
in the size and prominence of the contour of the right and left
ventricles. The mechanical changes produced b.?v valvulaxl'
lesions may be seen in the heart shadow. In mitral hela;t
disease the earliest findings are slight enlargement of the le !
ventricle with increased prominence of the pulmonary arlery
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time. Bath methods help determine the size, pesition, shape,
and contour of the gastr 1 fract. The fuorescope per-
mits the doctor to sindy the tract 1 motion and fo palpate in-
dividual organs. The a-ray films are especially helplul in
studying contaur and also furmsh a permanent recard
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Fig 32 Moy of taranoma of stomath «howing pofy pord-Ithe mass
that hizs s aded gaslric mucova Nole absencs of norngl rugae {Cour~
teyy Edward Malhinchrodt Institute of Radiologs, Washingteon Unnver-
~y Schoot of Medicine, St Loms b

The esophagus 15 studied for malignani tumors, spasty, stric-
tures, and diverticulnm Malignant tumors and stoictires cause
a narroning of the esaphagus of the stte of onigin The esopha-
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Gastrointestinal Tract.—Since the digestive tract is not
directly visible by x-ray, it is necessary to fill the tract with
some radiopaque substance that will not interfere with the
function of the digestive organs, It must he harmless, The

v 3 ab-
Fig. 51 —X-ray of stomach filled with barium showing carcinoma;
nornl;al convexity in fundus (Courtesy Edward Mallinchrodt lnsm’ule
of Radiology, Washington University School of Medicine, St. Louss.,

substance used is barium suifate  In making the cxuxfunnht;]ﬂ'
the flucroscope and x-ray films are used in a combination. T] ‘:
doctor observes the action of the csophagus and stonmchl:}
the same time that the patient drinks the barium. After “';
has been done, x-ray films arc made at different intervals o
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and duodenal, Ulcers appear as projections from the gastric
silhouette. They may vary in size and shape. These projec-
tions or filling defects are called niches. With long-standing
ulcers with scar formation the stomach may become hourglass
in shape. There is usually increased peristalsis with spasm of

Fig 54
(Courtesy Edward odt_Institute of

Normal evacuation film of colon followmg harlum Jenema
W

University School of Medieine, St Louns )

the pylorus which causes a delay in the expulsion of the
barium Cancer may be located 1n any part of the stomach.
There is an irregular filling defect with serrated edges caused
by tumor mass growng into the lumen of the stomach
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gus fills with barium and 2ssumes a conical shape, with (he
apex pointed downward, The most common form of spasm is
cardiospasm. It results in a dilatation of the entire esophagus

de-
Fig 53 -—Barium enema of colon showing normal configuration, de-
gree%f distensibihity, and haustral markings. (Courtesy l;d\\'ardf\l‘allel:;:_
ckrodt Institute of Radiology, Washington Unnersity School of )
cine, St. Louis.

Diverbicula are pouchlike sacs that extend oufbside the esopha-
gus. They fill with bartum and persist after the esophagus
empfies, . N

The two lesions of the stomach that are most important are
ulcers and cancer. Ulcers are of two types: gastric (stomach)
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testines are distended with gas above the ohstructing lesion
and have a herringbone appearance.

Gall Bladder Studies (Cholecystography).——This is a diag-
nostic procedure used to study the function of the gall bladder.
In all cases a flag film of the abdomen is taken to determine the

—— g - -
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Fig. 56 —X-ray showing gall bladder containing several small gall-
stones (Courtesy Edward Mallinchrodt Institute of Radiology, Wash-
wnglon University School of Medicine, St Lows )
presence of stones For stones in the gall bladder to be visual-
1zed they must contain calcium. To outline the gall bladder the
patient 1s given a radiopaque substance, Priodax (1odoalphi-
onic acid). This may be taken orally. This substance is car-
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The most important lesions found in the small intestines are
ulcers and cancer. Neither of these lesions is very common.
One of the most common findings in the colon are small
circular shadows extending beyond the lumen (diverticula).
When they are multiple, the condition is called diverticulosis.
Cancer of the large howel is characterized by filling defects.
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55 y 9 tesy
g 55.—X-ray of normal gall bladder filled with dye, (Cour!
E(Rﬁrd Mallinchrodt Instititte of Radiology, Washingion Unpversity

Schoot of Medictne, St Lows }

In obstruction of the bowel, adnumstration of the barium
meal is contraindicated, Frequently the site of ahstruction ¢an
be determined by a routine flat film of the abdonten. The in-
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SPECIAL EXAMINATIONS

Endoscopes.—These are instruments (metal tubes with light
attachments) used for examination of the interior of a canal
(rectum) or hollow viscus (stomach). Examination of the
organs with these instruments is called endoscopy. Even
though x-ray is the most common method of examination of
such organs as the esophagus, stomach, rectum, bronchial
tree of the lungs, bladder, and peritoncal cavity, 1t frequently
fails fo show very small lesions Also x-ray films frequently
fail to differentiate between benign and malignant lesions. By
using endoscopes, the above-mentioned organs can be viewed
directly, and, if necessary, biopsy of lesions taken for labora-
tory study. However, there are lunitations te the use of endo-
scopes so they should be used in conjunction with x-ray.

Esophagoscopy —This 1s examination of the interior of the

The 2 pe is passed into the esophagus,

and the walls arc examined for the presence of ulcers, varices,
and tumors.

Gastroscopy.—The gastroscope is a long, flexible tube that
is used to study the interior of the stomach Before the tube 1s
passed it 1s necessary to rule out any pathology of the esopha-
gus such as esophageal varices. Discase of the esophagus is a
contraindication for the passage of the gastroscope. To make
the passage of the tube easier, the throat is sprayed with a local
anesthetic (2 per cent Pontocaine hydrochloride) Before the
gaslroscope is passed, the stomach is emptied to remove all the
gastric juice that may have accumulated. The most nnportant
use of the gastroscope is in the diagnosis of gastritis It is not

33
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ried to the liver, from which it is excreted into the gall
bladder along with the bite, It is concentrated by the gl
bladder. A normaj gall bladder shows g uniform, even border
without irreguiarities, If the gall bladder is diseased {chob-
ecystitis), it is smaller than narmal and jrregular in outline,
and it does not 81, making it diffeult 1o visualize, Stones that
lack calcium and cannot be seen may be outlined by the dye.
These are called negative shadows. For fhe fest to be com-
pleted the patient is given a fatty meal. This causes a
stimulation of the flow of bile and the gall bladder will empty
i it is yormal. If the 8all bladder is diseased, it is slow fo
empty,

Urinary Traet (Urography).—To obtain good x-ray films
of the urinary fxact it is necessary to remove all subsfances
(gas and feces) from the gastrointestnal tract that might pro-
duce confusing shadows, This is done by giving the patient
castor oil the night before the examinalion and a cleansing
encma one hour before the X-rays are to be taken the following
morning. To outline the kidneys, an opague dye (Diodrast)
may be injected jntravcnous}y (intravenous pyelography}, or
it may be injected from below through the urefhra by nieans
of catheters in the ureters {retrograde pyelography). Prior to
the mjection of the dye a flat §lm of the abdomen is taken lo
defermine the présence of stones Fajlure of the kidneys fo fill
with dye given by the intravenous method indieates paar.fuﬂc'
tion of the kidneys Visuahzation of only one kidney indicates
cither absence of the ofher kidney or that it is diseased and
docs not function. By this method it is possible to disg
suell diseases as polyeystic kidneys, renal tumors, kidoey
stones, and hydroncphmsis.
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periloncum and other abdominal organs. This examination is
of great value in obtaining hiopsy specimens and in making
a diagnosis without doing an eaploratory laparotomy.

reproduced showing the threo
mpolar imb leads (AVR, ete.),
Va, ete ), The P waves and the
waves are upright in all leals,

Electrocardiography.—This is a special method of recording
clectrical currents in the heart muscle just before and during
each mechamical contraction of the heart, The machine used
15 called an electrocardiograph. The record olitaited is called
an electrocardiogram. In the field of diagnosis the electiocur-
diogram 1s uscd to confirm and aid in the diagnosis af dicene
of the heart rather than to make the dingnosi
use is in determining irregularities of the hea
auricular fibrillation, and to diagnose and k-
mfarctions
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helpful in peptic uleer and cancer of the stomach for x-ray
ethods will establish a correct diagnosis in most cases. It is of
{tue in determining the existence of pathology in the stomach
patients complaining of vague gastrointestinal symptoms.

Proctoscopy and Sigmoidoscopy (Proctosig y)—
As is an important examination in the study of patients com-
aining of symptoms that arc suggestive of disease of the large
testine. A straight metal tube s inserted into the rectum
d passed forward into the sigmoid, allowing for inspeetion
the mucosa This examination is of great value in differen-
iting between benign and malignant lesions of the rectum
ul sigmotd. It enables the doctor fo take a hiopsy which is
¢ only positive method of making the diagnosis. Direet vis-
lization of ulcers on the mucosa helps in making a dingnosis
such diseases as amebic dysentery, bacillary dysentery,
hereulosis, and ulcerative colitis,

Bronchoscopy.—By introducing a straight melal tube called
@ bronchoscope into the trachea, it is possible fo study the
acosal lining of the trachea and the larger bromehi. Iis
st important use is in removing foreign bodies causing
struction of the trachea or bronclual tree It is the ouly
»thod by which a biopsy can be obtained from the bronehiad
re for making a diagnosis of cancer for many sahgnant
‘nors may originate in a bronchus, Removal of pus that has
‘med behind an obstructing forcign body or lesion of the
onchus has been made possible with the bronchoscope.
pirating the bronchial iree to remove pus is now a conmott
actice in patients suffering from bronchiectases.

Cystoscopy.—This is performed with an mstiument {(cysto-
»pe) that is passed through the urethra into the Dadder
permits visualization of the urinary bladder and the open-
ss of the two ureters. It also s used ta perform operafions
bladder tumors and the prostate gland. Is inflanunation
the bladder (cystitts) the mucosa 15 red and cdcnmmu:s with
perficial nlcers Tumos of the bladder may be malignant
benign, and a biopsy s made possible by the cystoscope

Pentoneoscopy.—To insert the peritoneoscope into the peii-
el cavily, it is necessary lo make a small incision through

» ahdoninal woll. This makes it possible to visualize the
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To obtain a record of the electrical waves set up in the heart
it is necessary to attach to the arms and legs of the patient wire
leads (electrodes) that connect him to the electrocardiograph.
‘With these conncctions attached in different ways on the arms
and legs of the patient the machine is able to record the elec-
tric current produced by the heart and record it on a strip of
paper.
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Fiz. 59.—Extensive anterior infarction Note the mnverted T wave n
LT, L II, AVR, and V leads, upright T wave in L IH, AVR, Vy, Vo, V4,
and the deep Q wave and elevated S-T segments in the V leads

Electroencephalography.—The brain, like the heart, produces
electrical currents when 1t is in action. The machine used to
Tecord these brain waves is called an electroencephalograph.
The record made is called an electroencephalogram Tao pick
up ll}esc brain waves pieces of metal {electrodes) are attached
I.O.dlﬂ'crcnt pomnts on the patient’s scalp. These in turn arc
Joined together by fine strips of wire
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Rate 112 - Awrdcwlar fibrillation Ja

The GRS complexes are alwrred and monophaste, Upright iv leads I and £I, ia-

verted 1n I11. The T waves are inlstarmirate. The V limb leads opow the hesrt

to bs in the sexi-transverse position. The T vaves are indetermimie In the

¥ leads, the R waves appear in Vs, dacoms taller to V3, slightly lover 3o €

Tue T vavow are wpright froa V1 €o %, Indaterminate in V6 vith some ST depression
FTISSICY: Asrloular flbrillation end the general apjesrance of the GF5 oo

ploxes sugaest ayocardial dawags of inlstarainate mature.

Fig 58 -—‘uricular fibrilation showmg the srregular rhythm and
jon waves, and the abkence of P waves

fitirtHat:



Special Exuminations 337

Friedman’s test is based on the fact that the urine of preg-
nant women contains a hormone which is similar to that pro-
duced by the anterior pituitary gland. This hormone is called
the anterjor pituitary-like hormone (A. P. L. hormone). Dur-
ing pregnancy the urine contains an excess amount of the
hormone. The presence of this hormone is detected by inject-
ing a fresh morning specimen of wine with a specific gravity
of not less than 1.017 into the ear vein of a virgin female rab-
bit. The injection is repeated at the end of twenty-four hours

" After forty-eight hours from the first injection, the rabbit is
Lilled and the ovaries examined for the formation of corpora
hemorrhagica. These are blue-red hemorrhagic areas that ap-
pear on the ovaries if the test 1s positive. If the test is negative,
hemorrhagic areas do not appear.

This test is accurate in 98 per cent of the cases Pregnancy
can be diagnosed as early as two weeks after conception. Ec-
topic pregnancy will give positive reactions n about % per
cent of the cases Other conditions giving positive reactions
are hydatidiform mole and chorioepithelioma Negative reac-
tions oceur in the absence of pregnancy, pregnancy with death
of the fetus, missed abortions, and ectopic pregnancies after
death of the placental tissue.
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In normal indrviduals the brain waves appear on the electro-
encephalogram (E.E.G.) as wavy lincs. These lines show
three patterns: alpha, beta, and mixed rhythms. These waves
are measured by their frequency and amplitude. The fre-
quency and amplitude in normal persons may vary according
to their physiological state. For example, during sleep the
brain waves undergo changes that might be considered patho-
logical in an individual who is awake.

Electroencephalography is frequently used fo aid in the diag-
nosis of conditions that produce abnormal brain waves. These
may appear in epilepsy, brain tumors and abscesses, and in-
tracranial hemorrhage.

Basal Metabolism Test.—The basal metabolic rate (BMR)
is the term used {o designate the amount of heat produced by
an individual who Is at complete rest twelve to fourteen hours
affer eating a Yight meal. It is necessary that the patient be in
a fasting state and free from all mental excitement or physical
exertion. The basal metabolic rate is obtained by baving the
patient breathe into a special apparaius for ten minutes and
then measuring the amount of oxygen consuned during that
time, The test should always be done in the morning before
breakfast and after the patient has had a night's rest. Itis
best to have tlie pafient spend the preceding night in the hos-
pitad, but since this is not always possible, the patient wust be
allowed to rest one-half to one hour hefore the fest is per-
formed. Any physical exerfion or mental excitement Jllf‘
prior to the test will cause the metabolic rate to go up Itis
a common practice to make several tests to allow the patient
to hecome accustomed to the apparatus This ensures a mely-
bolic rate that is at basal level.

The normal basal metabolic rate varies belween ——~10 ﬂ{ld
+10 The test is most frequently used to determine the activ-
ity of the thyroid gland. The basal metabolic rate is increased
in hyperthyroidism, hyperpifuitarism, diabcles, lclllfb’"}"""
and acidosis, It is decreased in hypothyroidism, hypopituitar-
ism, and starvation.

Pregnancy Tests.—There are several fests for pregnancy
but it is necessary to mention only the one that is mosl com-
_Friedman's test This is a modification of the

monly used !
, hheim-Zondeh test which was performed on mice

ariginal Asc 2
instead of rabbils.
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TasLe L

UninaLysis—RouTiNE—CoNT'D

NORMSL

PATHOLOGICAL
SIGNIFICANCE

Twenly-four hour speci-
mens

(Quantitalive tests are of

yalue only on 24
hour samples)

Collection:

1, The patient should

einstructed to
empty the bladder at
the beginning of the
veriod (8 Aar) and
discard the urine.

Save all urine passed

unhil 8 A the mext

morning, empty-
ing the bladder at
that trme and addmg

tlus urine to the 2

hour specimen,

Tt is sometimes de-

sirable to have the

day and mght speci-
mens examined sep-
arately.

a Day specimen—Ob-
tamn as for the 24
hour specimen, -
cluding _specimen
vorded ours
after the evenming
mea

b.Night spectmen—
Save all urine
voided during the
night and empty
bladder at § axr,
adding this to the
night specimen

It amount 15 impor-

tant the patient

»

o

-~

cient.
The unne should be
kept 1n a clean re-
teptacie and in a cool
blace,

o

Amount

8001600 e varies
liquid
rspira-

=, 500~

1500 cc
Chlidren 1-6 yr, 300-
The day volume 15 3-4

es the night
volume.

Amount
Increased quantity
(polyuria) 1s
l‘ound i diabetes
mellitus and msip-
1dus, chronmie
nephntis, certain
nervous diseases,
during disappear-
ance of an edema,
and during conva-
lescence from an
acute febrile dis-

ease.
Decreased guantity

{oliguria) is found
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OUTLINE OF THE MORE COMMON LABORATORY
EXAMINATIONS—~UNIT IV

Tables I-X are for quick reference only and should he

studied along with the detailed descriptions already presented.

TasLe I URINALYSIS—ROUTINE
PATHOLOGICAL
NORMAL SIGNIFICANCE
Single specimens Color: Color:

Important points in col-

lection

L If only a qualitative

2,

3

4.

Urine passed about 3
hours after a meal 1s
most likely to contain
pathologteal sub-
stances.

Farst urine voided in

hbkely to contain
pathological sub-
stances

To diagnose cyche
albuminuria, samples
obtained at various
intervals during the
24 hours must be
examined

Bactertological examina-
hons

1.

The urine must be a
fresh catheterized
specamen obtained
under aseptic condi-
tions.

2. If cultures cannot be

made immediately,
the specimen should
be placed in the ice
box.

Straw to amber,

Calarless to straw.
Amber.
* color-
lowing
on of
ds and

Red—Beets, Mercuro-
chrome or Pronio-
s instillations,
phenolphthal-
ein, selenuumn,

Blue or green—Meih-
¥lene biue.

Brown—Rhubarb,
senna, cascara,
argyrol instilla-
tion.

Yellow — Carolene,

santonin or pyri-
dium,
Green— Acrifiavine,

Reddish-amber may
indicate an 1n-
_crease in urobi-
linpgen or por
phynin.

Brownish - yellow or
green with yellow
foam when shahken
indicates bile pig-
menis,

Red te smoky brown
may he due to
blood pigment.

Milhy may be due to
iarge amounis of
pus, bacterra, fal,
or chyle.

Brownish-black may
yndicate melania
which ma)y appear
only after the
aritie stands and
chromogen me«
lanogen 1s cof-
verted into mela-
mn If present, 2

ray preciptate
which blachens on
standing forms
when a few drops
of 10% ferrlc¢
chionide is adde
to 19 cc of urmne.

Black may 1ndicaie
homogentiste acid
which occurs
alkaptonuria.
Urine becomes
black after stand-
mg or after at is
alkalized.  Homo-
gentisic acid re-
duces Benedict's
sedution,
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TuLe I UriNLysis—RouTINE—CONT'D
PATHOLOGICAL
NORM L SIGNIFICANCE
above or deducted action, the pH <15, fevers, and a
for each 3°C below ranging from 4.8 diet with an ex-
5. If the quantity of to 7.0, with an cess of protein.
urine 1s _small, and average of 6. 2, May be alkaline in
the speeific gravm 1512, It may be alkaline chronic cystilis
amportant, the urine after a full meal and urine refen-
may be diloted with after takang, large tion due to decom-
distilled water and quantities of citris positron of the
the specific gravity fruits, or as a re- urine 1n the blad-
read, to obtan the sult of takuing alha- der (The decom-
Iclm'lrefll n;lmber, mul- hes Eosulx;m1 of urela;
A Ut W0 B8 o, Twent-four hour| B, factems and
aravity nambee he speciniens are less ammonta,)
The amount of il acid than freshly " -
fon, Thys dilated| Passed specimens 3 Fiaed alkaline
unine cannot he need and may become urines are associ-
for quahtatis Uses alkaline after ated with anemia,
quantitative jeste, 7|  Standing duetothe| rapid absorption
ests. decomposition of of transudates,
urea by bactera some nerious dis-
and the Iiberation| ~ cases. obstructing
of ammonia gastric ulcer, ssii
yere vonuting, an
Reagtion 1s obtamed | 2flEine therioy.
zine paper.
Litmus paper test,
aPinkcolor—
Aerd
b.No change—
Neutral
¢ Blue—Alhaline.
Clonduness [ Freshly vouded unine| Clouduness
Uloudiness 1s usually clear It .
as* 1 reported may be cloudy not- C]D“‘h“lfshs":;“’ fble
+ mal resulting from e Substances.
+ o+ 1 Amorphous  phos- owing substances
44 hates form a|l. Epithelial cellsand
+ 4+ + + white cloud or pre- mucus give cloudi-

cipitate 1n neutral
or alkaline urine
but the cloud dis-
appears upon ad-
dition  of  dilute
acetic acud

Amorphous urates
form a white or
pink cloud of sed:-
ment (brick dust
deposit) 1 acid
urine wlich _dis-
nppears on heat-

ng

12

o

Emlhehal cells,

mucus, and leuho-

ness to urine when
present 1 large
amounts

2. Blood gives urine
a red or brownm,
smoky color.

3 Pus makes urine

turbid but clears
up on fillering or
centrifuging,

4 Bacteria produces
a umform cloudi-
ness which does
not settle out and
cannot be filtered
out
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Tanee I, UmNALysis—RoLTINE—CoNT'D
PATHOLOGICAL
e NOBMAL SIGNIFICANCE
e
in aremua, acule
nephntss, eelamp-
std, severe  drar-

|
|
|
|

1ods used for spectfic !
ravity !
il contatner % full)
f urine and remove |
Il foam i
loat urinometer in'
rine hy rolating it
pidly to prevent it|
wiching the siudes or}
sttom of the con-i
unir,
cad the graduationi
1 the stem of the,
istrument at they
vel of lower part of |
e numbers, !
the temperature of
e urmne 1s above or
Jow 25°C. a correc-
ve 001 must be
lded for each 3°C

rhiea, ewesne
vomiting, profuse
swealing in fevers,
cardiac decompen-
sation, calculus or
tumor of the hd-
ney, nephrosiss
wilth edema,
atrophie hepatie
cirrhosts, and
acute yellow atro-
[ phy of the liver.

1
Total suppresston

(anurta) oceurs 1

' “eollapse” with

t systolic Dhlood

s

§

pressure below @
mm  of mereury,
severe acufc ne-
h phiritss, and m
! poisommng with bi-
ciilorude of mer-
cury
Residoal unine is that
obtamed by cathe-
ter tmmedately af-
ter the patient has
emptied the biad-
der voluntarily.
Specific gravity . Specifle gravity
24 hour spectmenf. Van[;'s from 1.081-
90!

may range from
1015-1025. 12 Lew wm chrome

varies anversely!” pephritis and di-
""&h !““‘ l"""““l“l abetes saupidus
and directlvy withy POVIIPS
fhie amount of sull, > High wn disbelcs
urea, and protemn and ;«-z}lt- nrp)m:
m  solution  For| tis

each gram of albu-
mn per 100 ce of
ursne, the specific
gravity s an-
ereased 0030

Single specimens may
range from 1} 092
1030,

Reaction:

1. Freshly voidedj?
urine is acul in re-{

 Reaction:
Actdily 1o
creased m acudo-



Common Laboratory Evaminations

Tase I UmiNuasis—RovniNe—Cont'n
PATIOLOG
NORMAL sn.Numwu
above or .llmlucll‘(l action, the pH sis, fevers, and a
; for each 3°C. below, ranging from 4.8 diet wiath an ex-
5. 11 the quantity of to U, with an cess of proten.
urne 1s small, and average of 2 May be alkaline in
the specific gravity 15|2 ¢ may be alkaline chronic eystilis
important, the urine after n full meal, and urine refen-
Xx’l‘:ﬁ;llbel lhl'ulcd with after tahing large t1on due to decom-
fis sm ;l\nlcx" am{ quantilies of cilrus position of the
o p'eu cl (..ra\lll\ fruits, or as 4 re- urine in the blad-
Pt o ol xl:am hlc sult of takmg atha- der, (The du:om'-
SR postn, of, s
ured of the specring| % Twents-four houri i, THCri, Yor
sravily number by| Specmtensare lessi o gpuang )
the amount of @] Aol than freshly|, 0 0™ o
ton, This  diluted passed  spectmens |- Viaed - alxaline
urine cannot be used and wmay  become Stea’s hemia,
or qualitative o alhalihe after aled with anemua,
quantitative fests. standing due to the rapud absorption
- decomposiion  of|  Of transudates,
urca by bacleria some nervous dis-
and the Lberation cases, obstructing
of ammonia, gastric uleer, sei
Reaction 15 obtained yere somibing, 1n¢
by the use of nitra- alkaline therapy.
zine paper,
Litmus paper test
a, Plnk color—
!
| b.\o chanﬂc——
| Neut:
m i (A “ll.l(:—t\lk.l]lnl'
U‘J"Zlum ' Freshly vouled urine| Cloudiness
oud, i e
tdiness 15 reported D usally clear T c1oudiness may be
3 mairesulling from gatsed by :'_};c'(“,'
+ 4+ I3 Amorphous  phos- ~ OWITE SubS :
+ 4+ 4+ phates form all Epithehal cclls and
+ 4o white elowl or pre- mucus give cloud)-
aipitate 10 neutral ness to urine when
or alhaline urine prescat an Jarge
but the cloud du-!  antoumts
appears upon ad- Bload gives urine

dition  of  diluty
acetie acnd,

2. Amorphous umlu
form a2 winte or
pink cloud of sedi-
ment  (brick dust
dipost) an ackl
urine  which dis-

! appears on hcat-
ing.

3. Epithedial celts,
ngcans, and_tewko

2
I a rcd or brown,
smoky color

Pus nakes unine

turbul but clears

up on fllering or
centrifuging.

4. Bacluma produces
a uniform cloudi-
nos which  does
not sditle out and
cannot be filfered
oft,

3
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TasLe I URINALYSIS—ROUTINC—CONT'D

volatile acuds,
more marhed in
cnncenlratcd’
urine

VYarious articles of
diet and drugs um-
part peculiar
odors, especmlly\\
asparagus and tur-
pentine. \

»

|

|

|

|

|

|

|

|
R B

PATHOLOGICAL
NORMAL SIGNIFICANCE
cytes form a fant{5. Fat and chyle may
cloud with cool- render urine tur-
ing. nd.

4. Contaminating|6. Shreds are_often
bacteria . broduce present 1 clironte
an alkaline urme gonorrhea.
causing precipita-
tion of alkaline
salts,

Odor: Odor:

1. Aromatic due {o|l. It is ammomacal

after decompost-
ti1on. lImportant
only 1n fresh urixe
and found in cyshi-
tis and urine re-
tention. )
It s frwty in di-
abetes 1f ketone
bodies are presents
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TasbLe II. Cuesicat TEsts oN URING
PATIHOLOGICAL
TEST COMMENT SIGNIFICANCE
L Proten Principle: Albumin in the urine

A. Albumin
Qualitative Tests

1, Robert’s fest (use of
Robert’s rcagent)

Saturated nragnesium
sulfate selution
SP. ... 5 parts
Nitrze aeid {conc.) . . .

s e+ - .. 1part
PO LN LI o

Aposifive test 1s indi-
cated by a wlute
ung where the
reagent comes in
contact with the
urine 1 the test
tube,

2. Sulfosalicylic acid
test (Exton’s method)

Exton’s
agent:
Sodium sulfate (anhy-
50 Gm.

qualitalive re-

Sulfosalicyie
acid 0 Gm.

Distilled water to
make 1 hiter,

Cqual yolumes of the
urine and the re-
agent are mixed 1n
a test tube,

Bence-Jones * protemn
causes a heavy pre-
cipitate which
clears partialllv or
wholly on boihag.

Heat and acetic acsd

tests

It the urine when
heated in a test
tube shows turbid-
1ty, then albumin 1s
present unless the
white cloud can be
dispelled by add-
g 3 drops of 105
acetic acd,

¢

All methods depend
upon the precipi-
tation of protemn
by chemical agents
or by caagulation
by heat.
qualitative gest
determines the na-
ture of the ele-
ments in the
specimen (urine).

I no ring or cloudi-
ness, albumin 1s
absent.

is derived from
a number of

sources:
1. Physiolog-
ical albumi-

nuria appears
after excessive
muscular exer-

tion, prolonged
cold baths, ex-
cessive 1nges-

tion of proteins.
Orthostatic or
postaral  albu-
minuria  ap-
pears after a
person has been
1n an ercct
pasition and
disappears
with rest 1o

o

ed.

3 Accidental or
false albumi-
nuria may be
due to-

5

a,Pus, blood,
or vaginal
discharge

bFound 1n
pyelitis, ¢ys-
titis, angd
chronic vagi-
mtis.

Pathological albumi-
nura.

a. Albumin in Kid-

ney disease is
derived from
blood plasma
and 1ndicates
increased per-
meability of the
glomerular filter,
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Taser I CHeMscat, Tests oN URINE—CONT'D
PATIIOLOGICAL
1EST COMMLNT SIGNIFICANGE
4. Purdy’s test Albumin, be-

To the urine is added
1% of its volume of
saturated aqueous
solution of sodium
chlonde o raise
the specific gravity
{high specific grav-
iy prevents pre-
cipitation of mu-
em), To this is
added 2-5 drops of
glacial acetic acid.
The upper portion
of this is boiled
gently. A cloud de-
notes the pressule
of albumin

Quantilutive tesls
1. Esbach’s test

Quantitative tests are |
used for determin-

2,

Powdered pumice or
barium 1s added to
the urine to in-
crease the rate of
sedimentation; af-
ter the reagent is
added, the tube 18§
set 1n a rack mn a
cool place for sed-
mentation. The
reading on the tube
indicates grams of
albunmn  per hter
ofurine To change
to per cent, divide
by 10. l

Life insurance

method

Snn‘osahcshc ac:d

% (

added !o 25 cc of
clear urine in al
test tube, inverted
3 times, and al- ’
lowed to_stand 3§
minates. Turbidity |
is matched with|
permanent sland-
ards.

e

|
|

mg the amount of
the element pres-
entin a given quan-
tity of the spect- |
men (urine).

cause of s
smaller mole-
cule, is excreled

globulin or
fibren, marhedly
decreasing
the albumiin-glo-
bulin ratio m
blood plasma
when the albu-
minuria js of a
severe grade.
b. Also_present m
febrile diseascs,
toxemia of preg-
nancy, passite
congestion of ihe
kidneys, and
anemias
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Twin 1. Guuaicw Tests ox Unane—Cont'n

TESY

COMMENT

A

I

BeneeJoues protein

Ta test for thiy sub-
stance, the urine is
heated iIn a test
tabe which is
placed inside a
beaker of water
with a thermom-
eter placed in the
beaher. At about
0°C. the wrine will
begin to he turbid
and 2 priopiate
w3l form at about
60°C, Ten pev cent
atefic acid 33 added
to actdify the urine
shighthy,” The pre-
aprtate wholly or
pardy dissolves at
boitiag point. It 3s
fltered while hot.

Be  Renee - Jones
proletn  yeappears
on cooling ta 60°C.

The test may be con-
firmed WY adding
nitete acud fo pre-
oipfale  the pro-
tetn  The peecips-|
fate wholly or pnr-s
naly clears up on
baling and veap-
PSS on toohng |
It should be filtered |
immediatety - after)
bohng +f abtrumun |
is present. ¢

Glucase |
H alumin 1s m‘ewn(.i

i must be removed |

befare the tests for|
glucose ave made |
The presence of a)~¢
buaun anterferes
wiih the sugar re-|
aclrons Yhen
sugar s found, al-
wans fest Ioc ace-
tone and diacetie
aeid,  False  posi-
hve tests may be

Thought to be a pro-
tease and ig usu-
ally associafed
with hugh seram
globulin.

Narmally present in
001 1o 803 Gm,
per 108 cc
urime

e
U N

PATHOLOGICA .
SIGNIFICANCE

Foungd in 50% of pa-

In

trenls with multe-
ple myeloma,
chronic “leukemia,
empyema and hy-
perparathy-
roydism, N
found along wih
albumin sn some
cases of chranie
nephritis  wath
high Licod pres
sure and edema,
alsu, in some ap-
parently healthy
young people with
high blood pres
stite

drabetes  mellitns
sugar isually ap-
pears 1 the urine
whea the level of
gincose in ibe
blood rises above
160 rg. per 100 c¢
This 1s the resal
threshald  (varies
irom 114-310 mg,
for glucose for
most peoplel. In
renal diabetes, glur
cose gppears 0 the
wrine with gormal




346 How the Doctor Makes the Diagnosts

Tanic I Cuemicar TCsts oN URINC—CoNT'd
PATHOLOGICAL
TCST COMMENT SIGNIFICANCE
due to hontogentis- or low blood lev-
tic acid in alkap- els. Glycosuria
tonuria. Increased may be present
ascorbic_acid after after brain injury
anesthesia: forma- and after coronar)
hn used as a pre- thrombosis.
servalive; also glu-
curonates from
camphor, chloral
hydrate, or mor-
phine and urates
reduce copper
shghtly.
Qualitative test Principle: }hc predll:nccl 1?:
ualitative fes. . ose, the enty
An _ alkaline copper sgollllfliun will be

1. Benedict’s test
- oxide by the

vvaium citrate
<.p. 173.0 Gm,
Sodium carbonate subst
(anhydrousl)o.o.c ..
CIT I m. appear as light
Distilled water to ygfl) Cipita
make 1 hter,

—_—

In this test a few
drops of urine are
added to 5 cc of
Benediet’s solution
in a test tube and
boiled vigorously
Thereaction is
read by the amount
of sedument after
the tube cools

slowly
!
None
5 Gm % +
1-1.5 Gm. % ++
1525 Gm % +++ Yellow
254 Gm % +++4 Orange

4+ Gm. % A4+ Red

filled with a pre-
cipitate ranging
color from yellow-
1sh-green to red,

- Clear blue to cloudy green
Yellowish-green
Greenish-yellow
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Tasee . QueEastcan TESTS 0N URINE~Coxt'n
PATHOLOGICAL,
TEST COMMENT SIGNIFICANCE
Quantitetive Tesls
1. Beaedict's meethod Principle:

B tict’

Tiucose (and other ve-
ductng sut

reagent:

Copper sulfale {pure

cry stallized) .

8 Gm.

Sodinm carbonate
{anhy drous)

100 Gm.

Sodrun ertrate €p.
200

Polasaum ferroeyan-
ide sal. 5%

Folassium sulfocyan-
ate cp 125 Gm.

Distitled water ta
make T liter

The Benedict's quan-
Ulative reagent 1s
placed 1 an evap-
orahog dish. So-
dam sulfocyanide,
Durice, and alemm
are added, then
heated, and the ur-
ine added dunng
the bosting. The
irane is added rap-
iy until the max-
lure forms a chalk
wlate  precspitate,
then drop by dro?,
unty the mixtore is
green,

The caleulation is
made by measurang
Quaniity of urive
Used synce the
Beneduct’s sotution
1§ of such strenglh
that 23 cc are re-
duced by 0.83 Gm
of glucose

- The percentage
15 oblained by
dividing 5 {£.05
® 100} by the
number al

m, | The amount of glucose

reduce the copper
hydroxide to cu-
prons oxide which
n the presence of
potassinm  thiory-
anate s changed
to  white copper
thioeyanate,

in_the unne 1s ob-
tained by quantita-
tise tests,
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Tisee 1L Cuesicin TesTs oN URINE—CoNT'D

PATIIOLOGICAL
TLST COMMENT SIGMFICANCE

cnbic centime-
ters of urine re-
quired to re-
duce 25 cc of
Benedict’s solu-
ti

on.
2. To obtam the
grams 1n 24
hours, divide
005 by the
amount of urine
needed 1o re-
duce 25 cc of
Benedret's sola- |
tion and multi-
Py by the num-
ber of cubac
centimeters  of
urme 1 the 24
hour specimen
2. Benedsct’s test tube
method
5 cc of Benedict’s
quantitative rea-
gent are placed in a
large Pyrex iest
tube One to two
grams of sodim
carbonate arc
added and the mix-
ture boued vigor-
ously Then urine
15 added drop by
drap until the blue
color begins to
fade The solution
should then be
boijed for 30 sec-
onds between the
addition_ of  cach
drop The end
point 1 reached
when the blue just
disappears and a
gray color remains

Caleulation.

1. The number of cubie ]
centimeters of urine
used divided 1nto 3
(0.01 X 100) cquals
the glucose present in
per cent sice 9.01 1
Gm. of glucose re-

duces 5 cc of Bene- i
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Tawe . Cupsuce Tesrs oN Vatvk—CoNT'D
i PATHOLOGICAL,
TEST LOMMLN T ; S16NIFICANGE

2 For grams per 24
hours, sinade cubie
cenfimelers of unne
mlo the total volume
of urine and dnade by

V. Kelane Jodies—testy

1. Rothera’s tesy {for
actlone and discetrc
aedy

16m. ammontam
sutfate cry stals ss
added to fresh

momum hy droxide.
M acetone s
present, a red lo
parple colar will
forns at the hine of
contact 1
2 Gerhardt's test for di-
acchic acd

10¢% ferric chioride
15 added drop by
drep untii all the
phosphates are pre- |
apitated, H ared)
volor appears, the
{est 13 vepeated
An equal Lolume of
water and urine!
Wit drop of |
adrie 2acid added
15 borled and, {
when cooh ferric
chiornte 15 added |
{ there is no red
tojor this hime, the
est 15 posiive for
diacetie acad

i
¥ Bile Pigment

1 Gmehin's test

Bavmum chioride 1s{
added to urne and
alowed to  stand,
¥t ss_then Ditered}

Ketone bodies are ace- | Faully

i
i
1
!

tone, diacetie acnd,

and beta hndroxa- §
batyrre acid

Fresh urtne contains

very httle acetone

but on standimg the ¢
dacctic acid 15 de- |
compused nfo ace-
tone,

Spl'cmxens posifive for?
ugar and all speci- |
mcru from pre-
natal patients and
pattents sn acido-
ms should be ex-,
amned rlmlmel)
for acetone  and
fiacetie oond

|
|

Babrubun 1s not mor- 3
mally found i the!
urine but may
be demonstrated i
some cases when L

jaundice  of
skm ar selera.

the

there 15 no viaible 32.

catabolism of
fals whereby the
fatty acuds are not
completely ovi-
dized. When these
are present m tbe
urine, there s
state of hetasis,

elosis oceurs
mosl frequentiv
disbeles mellitus
but 1t alse found
i starvation, yon
Gierbe’s dssense,
eclampsia, fevess,
certlasn nervous
dssorders, after
prolonged vonut-
mg or (uasrhea,
nm! after ether or
chioroform anes-
thesa,

In complpte ob-
structsve laundice
there 1s hshrubin
withou! urabrline
ogen in the urine,
in partial obstroes
tlon and hepslog-
enous jaundee,




TasLe I,

CHEMICAL Tisys oN

How the Doctor

Makes the Ihagnosis

Unine—Conrp

TEST

blue,
yellow),

2. Foam fest

L. Shake urine; if
foam o

tive test,
VI Urobilinogen
1 Ehrhels test

Ehrlicivs reagent

1 ce is added to 10 cc
of urine and
allowed to stand 5
minutes

A cherry red color
appears if yro-
bilinogen 1s present
In excessive|
amounts

hrhich’s reagent - mod:- }
fied:;

Distilled water 100 cc w‘

Hydrochloric a¢;q

(conc.), .. 150 ¢c

P - dumethyiamine.
benzaldchy de

07Gm

|

!
|

COMMENT

3.

Urobxhnogcn s In
formed 1n fhe mn-
testine by the ac-
tion of bacteria on

hle Ppigment,

re-
converted into byli-
rubmn, and a smai
amount Rormaily
Passes throungh the
biver and 3 ex-
creted by the Ljgd.
ney.

PATHOLOGICAL
SIGNIFICANCE

both bilirubin and
bilinogen may be
found m the unine,
In hemolytic jaun-
dice urobilinogen
is present but no
bilirubin unless
there is liver dam-
age.

complete obstruc~
tion of the bile
duets, no urolnhn-
ogen will be
formed and none
will be found in the
urme. In all con-
ditions with ex-
cessive destruction
of erythrocytes
there ‘will be an
merease of bile
prgment in the in-
testine, resuliingin
an increased for-
malzon and absorp-
tion of urobiinu-
gen. The Iner s
unable to convert
all of this mto bile,
so there 1s an 1n-
creased cacrchon
of urobilinogen in
the urine,
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TiwsLe {1, Cuemseat TrsTs o Uring—Conv
i PATHOLOGICAL
TEST COMMENT SIGNIFICANCE
2. Quanistalne urobilta- In partial damage o
oges fesy the parenchyma of

Use 24 hour speci-
men. Collect urine
wm 2 brown boitie
conformag 106 cc
of benzine and 3
Gm., of anhydrous
sodiut carbonate,

i, Blooit Prnerple: |
The perondase achiv-

Blood may he wm tire ity of hemoglobun |
arm of ntact decompases hy-

ervihvoeyies d 1 orenperovide

(hematuriay ort  and the kiberated

hemoglahin ketwo-{ o3y gen oudizes

globinuria.  the benzidine. '
Lofest '

Bensidine Libeled for |
ood test must he;
ned, i

{

Une (13 gram of hen-!
2tdme 15 pliced in
2 test fnke and 3 ¢cc of
dlacial acetie acxd are
atdded Allow to settle
and pour  off  the
hauid mto anolhe:
clean test tube, 2 cc
of urme are bealed,
vooled, then Jdded!
and wexed, !

¥ ce of fresh hydvogen of
perunide )5 then
added. The apypear-
2ace of a green or
blue color wihan 5
minntes ndicates
bload '

Bonzidine test

Repost  Trace, famt

s
3

hid

+

2

<}

2

B

4

-+

tlic Iner, there 1s
an mcrexse of s
iy the urine. A
temporary in-
crease of uromline-
gen in the urine
may be due to con-
stipation,

See discussion in feal,
n. 238,




Tanie Il ANALYSIS OF Uninany CarcuLr

CHEMICAL GROUP REAGENTS ADDED RESULT
1. Urates and tric acid Pulverized stone Prompt deep |
drop 20% Na,COj color (pale hlu
2 drops uric acid re- negative}
agent
—
2. Phosphates Pulverized stone Warm over flame

4-5 drops ammonium get distinet yell
molybdate solution preciptate (NH
(need excess of re- P0,I12Me0y)
agent)

—_—
3. Oxalates Pulverized stone Tiny Lubbles of
2-3 drops HCI; if no “explosively”
elfervescence, cool leased fromt
and ada a pinch of hottoin
Mn0y, do not mix

—_— et s
4 Carbonates Relatively large sam-|Foaming effer-
ple of pulverized vescence

stone
[8-10 drops 10 % Ha1
- sy <
1pette, the tip of whic

an b7y a projecting wis
6,7

5. Calcium * Acid extract Fne white precipitat
2-3 drops 20% NaOH or film from 03
Iate stones; prectp
itate from  phos
phate stones

6. Magnesjum * Acid eatract Reddish-purple re
2-3 drops 20% NaOH agent slowly be:
2-3 drops reagent “M" comes definttely
blue (precipiatc
forms)
7. Nily group * Acid extract Yellawish-orange pre-
123 4rops 0% Naom | crpitate
2-3 drops Nessler’s so-
lution
Alternative Pulver-
1zed stone and 2-3
i drops Nessler’s so-
‘ Tutron o
8. Sulfenamides * i Pulverized stone Browmsh-pink (o ita-
12 drops 10% HC1 genta
i

(wait 30 seconds)

,2 drops NaNO; (wait
30-60 scconds)

f? drops 0 5% ammoni-

| um sulfanate

(‘2»3 drops reagent S

Do R— Beet red color, on

4 ine Puhemzed stone Beet red color, o

9. Gt I1drop NS5, OH, 1 drop | standing, may fade
§  NaCN twart 5 mn- lo orange-red

utes
2-3 drops sodium m-}
troprusside)

: ist's type 18
Y scope for these Lests; Use spot plate for the others The ari
e S R R
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Tang IV, Kioxey Fuserax Tasrs

[ PATHOLOGICA
NAME OF TEST NORMAL SIGNIFICANGT
Concentration diuresss]i, First m ormng 1. Inabiltty of b
test speasmen should to eacrefe urt
be concentrated toz speaific gravy

1. No extra fluids wih speaific gravity of LO22 or nghe
creming meal {only I 1.022 or over dence of dam

glass. \\aler) which
should be high {2 First hour spee-

protein men after water
should hate spe-
2 XNo Ruids or {ood un- cafic gravaty of;
uf after test 1.601-1.003 i
3 Save first speamen 3. After drinklng‘
urine and send fo lal- water, every hour-
oratory ly specimen shauld
_ have spectfic g
4. Give patent 1,500 ce sy of 1.001 to 1 003\
waler in next g hour and volume of 408
cec
5. Colleet specimen 1, ‘

2,3, and 4 hours from {4, Each hour the vol-

tune patient togk uine 15 less with e

wsler crease of speafic
gravity

15, At fourth hour the
? specific gravny
should be 1053
1016, with \.olumc
f 100 ce

Mosenthal test 1 Das specinmens’{!  Nocturnal pol;

speeific gravity 1s one of tirst
1. Pattent vords at $ vary by 9 potnts or|  dences of mp:
AM. and  spectmen more, kidney func
discarded volume of ny
2. Night specimen urme exceeds
2. Collect urme spect- spectfic gravity not
mens at 10431, 12 N., fower than 1.018
3 pa, 4 P, 6 P and should not ex~
and tolal voided 8 ceed 575 ¢ g vol-
B Ot0 B A i ume
Phenolsalphanplthatess [1 5010 60% 10 first|t In severe L
h RS ‘m;m Hiner seeunh lourage  ‘tne
hour, 43 to 75%, 15 dimimshed
This test s prumarsdy for afler intra muscu-
tubular functiun lar mechion, ap-

pears 1 urme 5-11
minutes, after 70
mnutes, 40-605%,
after 2 hours and
i 10 wnutes, 60-75%
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‘TasrLe V. Broop

NAME OF TEST

NORMAL

PATHOLOGICSL
SIGNIFICANCE

Hemoglobin

Red cell count

Color index

Red cell volume

White blood cell count

Differential white cell
count

80-100%

) F ]
90.1100%01- wornen;
%) for men

.85-1.0

Mjyeloblasts 0
Myclocyles 0

Monocytes 3-10%

Basophiles 5-1%
Eosimophiles 2-4%%
Neutrophiles 55-70%
Lymphocytes 20-30%

Stabs 3-5%

(1418 Gm.

(12-16 Gm. |Decrease in hemoglo-

bininanemias,
malaria, lead por-
soning, arthrtis,
leukemta, cancer,

ete.

Increase in hemoglo-
bin in polycythe-
mia, hentoconcen-
tration, cardiac
disease

nancy, er) throblas-
tic), lead poison-
1ng, Jaundice

Low 11 hemorrhagic
and iron deficien-
¢y anemias

High 1n  pernicious
anemia

Decrease in_aplashc
anema, aleuheme
leuhcmia, and
agranulocytosis

Present 1 m)elogen-
ous Ieakemia

Present_in mjyclogen-
ous Jeuhemta

Increase 1n nfections
mononucleesisand
whooping cough

Increase in allergy

Increase m allergy

Increase in mfections

Inerease 1 1y mphocy-
tic leahemta, 1nfec-
tious mononuclco-
sis, and whooping
cough

Increase 1n acule bac-
terral infectiony
and chronie mye-
Jord leuhemia

[ .1 L e
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Tasig V. Brooo—Coxr's

PATHOLOGICAL

NAME OF TEST NOBM ML SIGNIFICANCE
Biood platelets {throm. |250,800 to 300,000 per | High 1n 1nfections af-
bacyles) cubie msthmeter ter incubation
period and m
churoniec myeloid

feukemia

Bleeding time

Congnlation time

Sedimentation rate
(Westergren mvethad)

=

2-3 munutes

4-6 munutes

After 1 hour
1-16mm for men
i t-th mm fau
women

Low after trauma,
urerain, severe in-
fectsons, aplastic
anen ia, hemosr
rhage

Prolouged bleeding
time as result of
toxus, malnuiri-
L1005, PUrpuTa, sep-
518

Pmlonged 1n puipursa,

ute lemkemua,

:xpinstm anemia,

some severe infee-
thons

Inereased n znlec.
tions, nflamma-
conditrons,
15
eases, wiections
arthebis, arganac
hiseases of the G f
{ract, myecardial
nfasretson, ele
Dela) ed rate n ak
ergy, acidosts,
some cardiac_can-
ditrions, cirrhoass
of hver

fime

Red celt fragility

Capsliary fragihity test

)lc(emphnle :mhbod) test
{Pauk-Bunnetl)

clolling
Ume, 22-25 seconds
Prothrombin,80-100 %

llumul)qn begins at
043 10 042% so-~
dmm ch}onde 50
Intion, complete in
that contmming
0.34%%

5
z
?
|
1
|

|

4 1 obstriges
tive jaundice

Decreased after dicu-
marol freatment
and 3n abstructne
Jaundsee

Fragiity increased in
hemolybic jaundsce

Decreased in chronic
obstructive jaun-
dice

High n acute mono-
nieleosss

T
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Fasts VI. Brood Grours

PATHOLOGISAL
NAME OF TEST NORMAL SIGNIFICANCE

A e IR L el
'Yy)nng~’l'o determune {According to Land-
1ype of blood before stemner}

transfusion
o1V, 15% of people | Necessait to hoow bes
A 1D, 2% of people fore {ransfuston
B {11, 3185 of people
AB (1), 3% of peaple
R positive, hmportant it pregnan-
8554 of people ey and certain o
Rh negaln @, ditiens of new-
155 of people born; also 18 per-
Soms Tecesviug 1€
peate a4 transfu-
sions
:
Tama VIT GrSTRIG AN ALYSIS J—
=== I a
| PATHOLOGICAL
NAME OF TESY NORMAL SIGNIFICANCE
Free hydrochioride \Fas!mg, 5-20 degrees, High when yteer ¥
l nfer test meal present
without histanune, Low with gastrse €4
I 25 to 50 degrees; cinoma
P wath hastamene, 50 1 Absent 11 permeious
i go 70 degress anemix
Tatal acidity \ Fastsng, 1545 de-
rees, afier test
1 aeal, without hrs-
lamsne, 4065 de
grees, with lsta- |
- {2

500 de-|
grees .
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TysLg VIIL

EXAMINATION OF SPIN.

357

AL FLuip

NAME OF TEST
Color and appearance

Pressure
Cell count
i
&
i
CON S -
(&
e NS
Protein

Lange’s collordal gold
test

Sugar

Chlorides

Clear

{1k

be supiuy nuvuu-
tinged from needle
msertion

Adults, 100 to 200 mm
waler—patient Iy~
1ng down

Adults, 200 to 300 mn.
water—palient sit-

ting

Children, 50-100 mm.
water—patient 13-
ing down

1-10 per cubie nulh-
~.meter (lympho-
7 eates)

T

<

Fryepmm 2#

15-45 mg per 100 cc

0061100000

145-70 mg per 100 ce

720-750 mg. per 100 cc

1 adults
620-750 mg per 100 cc
1 children

| PATHOLOGICAL

. RO
or yellow in cen-
tral nervous sys-
tem hemorrhage
Increased in memng1-
t1s, edema of brain,
hemorrhage and
neurosyphilis
Decreased 1n shoch,
dehydration, and
spinal canal block

Increased in various
ypes of mening1-
tis, poligmyelitis,
neurosy philis, and
encephalitis; pus
cells predominate
1 acute bacterial
infections; lym-
phocyles found mn
tuberculous men-
1ngitis, pohomyels-
t1s, and peuro-
syplulis

Increased 1n cond1-
tions with -
creased cell count,
spinal cord tumer,
canies of spine, and
infectious polyneu-
ritis

5354321000, parefic
type curve

0244310000, luetic or
tabetic type curve

0000245520,” mening1-
is type curve

Increased in diabetes,

epidemic encepha-

hiis, uremia, and

somehmes 1n bramn

tumor
Decreascd 1n acute
meningihs, tube)

culous menmngitis,
and insulin shock
Normal usually mn

neurosyphilis
Deflmitely low i tu-
erculosis and
meningitis
High m

ay be found 1n
ia

urem:




Tansie IX,

EXAMINATION oF SpuTum

viseid and gelatin-

PATHOLOGICAL
VABIETY CHARAGTER SIGNIFICANCE
Mucord Clear, thin; may be|Early stages of bron-
somewhat viscid clitis
Mucopurulent Thick, viscid, green-|Later stages of bron-
1sh cojor, jnoffen- chitis, phthats,
sive, Irothy, may preumona
have a sweetish
odor
Purulent Thick, viscid, jellow, [ Abscess of lung, emp3-
olten offensive ema, advanced
phthisis, bronchi-
eclasis
Nummular Mucopurulent with|Advanced phthisis
small, round, semi-
solrd masses
which sink in
water
Rusty M ulent, very/[T

Prune juice

ous; rusty tinge

Dark brown, offen-
sive, often semi-
solid

Red currant jelly

Blood clotsresembling
currant jelly

.

Laler stages of pned:
monia, gangrene of
lung, new growih
of lung

New growih in Jung

Blood (hemoptysts)

Bright red, frothy,
with_air bubbles,
blood may be m
streaks or mmhed
with sputum, faid
or clolted, or spu-
tum may consist of
pure biood

Biackh

|
|

J

Phithists (ulceration of

a yessel in 2 cave
ity), other discases
of the lung (pne
menia, e
growth, gangrene,
abscess, bronchi-
ectasis), mitral ste-
nos1s, aneurysm
rupiuring into the
Dbronclual tubes

a-
w

Due to inhalation of

{

sool or dust, an-
thracosis due o
anhalation of coal
dust

Contains particles of [ Siderosis

won and other
melais, also alyeo-
lar cells

Contamns parlicles of | Silicosis

silica and  other

stone dusts

For macroscopic examunatl

to obtaln a thin layer

Uit e & biack backgeain
rmicroscopic exam
snd Sisce on a Hlide. ApP

jon of any
Examine

the specimen wi]

d I8 best.
tion select 3 portion during the macroacop.
e eaner and exsmine with fow and AIgh dry objectites

ortion of the sputtn, P
e ol

r it into a Petrl
"6t a hand Jens,
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Common Laboralory Examinalions

TaBLE X. Basan METABOLISM

NAME OF TEST

NORMAL

PATHOLOGICAL
SIGNIFICANCE

The basal metabolic rate
1s measured by means
of a calorimeler; the
heat is produced 1n
large calones

The basal metabohism is
proportional to the
surface area of the
body and varies with
the age and sex of the
ndividual

Oxygen consumphion can
e used as an index of
heat production

One hter of oxygen pro-
uces a known num-
ber of calortes when
1t 1s completely used
m combustion

Normal basal meta-
bohism rate (BM.
R}: = 10%

Possible errors:

Moist soda lime
water in base of
machine or 1
breathing tubes

Flutter valve stuck

False low BALR. may
be dueto:

Ox3 gen leaking in-
to spirometer
through oxygen
pit cock

Insufficient soda
lime, clock run-
ning too fast

False high BMR may
due to.

Leaks around nase
chp or mouth-
plece

Leakage around at-
tachment of rub-
ber tubing

Clock runmng too
slow

Factors influencing
BAMLR
Age and sex, sur-
face area, ath-
letic traimng,
climate and alt-
tude, sleep

Decreased in:
Starvation and un-
der-nutrition
Obesity due to p1-
turtary or hypo-
tlm!nmlc disor-

Hypolhyroldxsm
Hypopituitarism
Slmmg(nds' disease

%o

Addison’s  disease
0%

Lipoid nephrosis

c
Arterial  hypoten-

Increased in:

Hyperthyroadism
(exophthalmic
goiter)

Fever

Diabetes insiptdus

Cardiorenal dis-
ease with d)sp-
nea

Leukemia (+20 to
+80%)

Polycythemia
(-+10 to +40%)

Acromegaly (early
stage)

Prtutary basophil-
1smm (Cushing’s
disease)

Hjy percorticoadre-
nalism

Essential hyper
tension

Severe anemra
1ns

Osteitis deformans
(Paget’s dis-
ease)
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STUDY QUESTIONS--UNIT 1V

L. Describe the methods used in making a diagnosis.

2, What is the responsibility of the nurse during the physica
eaamination? .

4. Discuss the significance of all the items included in th
patient’s history.

4. What is the responsibility of the nurse in the laboratory
diagnosis?

. Study the laboratory tesis {pp. 338-350), compare the

normal with the pathological, and understand the sigoi-

cance of any abnormal findings.

What is the responsibility of the nurse in your hospital for

the following poinls when diagnostic tests are done: (}0

preparation of the patient; (b) preparation of the cquip-

ment; (c) assisting during the test; (d) care, collection, and

iabeling of specimens; {e) aftercare and observation of the

patient; () aftercare of cquipment; (g) charting.

o

=
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UNIT V
HOW DISEASFE IS TREATED

In this unit, the general principles underlying therapy are
presented. Later, as the student works in each clinical area,
more specific and detailed information should be mastered—
this is intended to lay the foundation. Material already mas-
tered in nursing arts, in materia medica, in bacteriology, and
in chemistry must be reviewed and integrated here. The
functions of the nurse in the preparation of the patient, in
assisting with and at times carrying out the complete treatment
must be mastered. A very important responsibility of the
nurse in all therapy is the observation of the patient and the
accurate and complete reporting and charting of all her ob-
servations and patients’ reactions.

CHAPTER 28

THERAPEUTICS
R —

GENERAL INTRODUCTION

Therapeutics 1s the science of treatment of discase. Tieal-
ment (therapy) is the method used to cure discase and the
management of a disease or diseased patients. Treatment may
be classified as follows: It may be empirzcal, medical, surgical,
palliative or symplomatic, prophylactic, rational, specific, or
supportive. . .

Empirical treatment is the use of remedies which gxpcncnce
has shown to be of benefit while a scientifie explanation for the

362
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action of the remedy is unknown. This type of treatment was
most commonly used in the past when the cause of most dis-
cases and the physiclogical action of the remedies were not
understood. However, it is still used today. An example of
empirical treatment is the use of gold salts in the treatment of
theumatoid arthritis.

Medical treatment is the treatment of internal diseases such
as heart discase (myocardial infarction), pneumonia, and dis-
eases of the bload,

Surgical treatment is treatment by actual cutting and re-
nioval of the discased organs; for example, surgical removal
of a diseased appendix.

Palliative or symiptomaiic treatment is for the relief of
symptoms and is not directed at the cuie of the disease. This
type of treatment is most commonly used to give relief for such
symptoms as pain, cough, shortness of breath, and fever.

Prophylactic freatment is the use of a remedy or means that
profects the patient from an atfack of disease to which he has
been exposed or will be exposed. This type of treatment is
best illustrated by the so-called prophylactic stations used in
the Army for soldiers who had exposed themselves to vencreal
disease. Another form of praphylactic treatment is inoculation
against smallpox, typhoid fever, or other diseases fo which
the patient may beconte exposed.

Rational treatment is based upon scientific reasoning and
knowledge of the disease and of the remedy which is used.
This is the type of treatnient that 1s most comumonly used today.

Speeific treatment is the usc of a remedy that has a known
curative effect on a certain discase; for example, penicillin
and arsenic for syphilis, quinine and Atabrine for malaria,
sulfonamudes for streptococcal infections, insulin for diabetes,
!'l) l'u.i(l for myxedema, thiouracil and jodine for hyperthyroid-
ism, iron for hypechromic anemia, liver extract and vitamin
B,', for pernicious anemia, vitamins for vitamin deficiency
(richets and seurvy), digitalis for auricular fibrillation and
congestive heart failure, and sera used for diphtheria and
scarlet fever,

Supportive freatment is treatment directed at heeping the
batient in good health until the discase has disappearcd and
he has made a complete recovery. This consists of all mea-
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sures thal are conducive to helping the patient maintain bis
strength and energy, such as good diet, plenty of rest and sleep,
sufficient intake of fluids, good hygiene, and a pleasant en-
vironment,

Before any method of treatment can be satisfactory, there
must be full cooperation between the patient and the doctor.
The doctor must make the patient understand why it is neces-
sary that he follow his directions to the best of his ability so as
to gain full benefit from treatment. All directions given to the
patient should be simple and direct. In the hospital the nurse
and the dielitian must cooperate with the doctor, for they play
an important part in the treatment of the patient, In most
cases the doctor takes care of all procedures which involte
risk to the patient such as intravenous therapy, surgery, and
x-ray studies, However, the nurse carries ber share of respen-
sibility as the doctor’s assistant.

Nursing Care~—This 15 the full vesponsibility of the purse.
Not only is she 1n constant charge of the patient, but she carrics
out the treatment prescribed by the doctor. Since the nurse 1S
with the patient most of the fime, she will administer most of *
the treatment. Also, as frequently happens, she has to handle
many psychological situations, where the oulcome depends
upon her judgment. A nurse must be dependable; that is, she
must do what she is supposed to do, she should he accurate, and
shie should be discreet and tell the docior those things that ate
important to the patient whom she 1s nursing. It is important
that the nurse present a neat and clean appearance. [t s com-
forting to the patient when he sces that the nurse is interested
in her own hygiene, is careful about her work, and keeps her
surroundings clean and iun order. All these little lllillﬂ§ are
helpful to the patient i that they create a pleasant enviros-
ment that keeps him at physical relaxation as well as men_kﬂ
rest, Kecping the patien’s room in order and the hedding
smooth and neat, so that he can fecl comfortable and 'nl ease,
goes a long way low ard b °
fined to bed. Keeping th
ficult, but the nurse can .., SO ' "
of the patient and bis family.  This can be done by fllﬂkl"G_: ;c
patient feel he is in capable hands and that everything pos%'l h Cl
is being done to make him well  The nurse l_)y hcf cul‘n; d(‘lll{c
reassuring manner may develop a close relationship with
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patient, his family, and friends that removes most of the fear
of hospitals and uneasiness produced by sickness.

It is the duty of the nurse to take care of the patient’s skin,
hair, oral hygiene, and elimination. This is very important in
patients who are bedridden for months. The daily bath is not
only soothing but also produces relaxation. The alcohel back
rub and massage keep the skin in a healthy condition. Par-
ticular attention should be given to the skin over the bony
prominences. These areas must be kept clean and rubbed with
alcohol to prevent the formation of pressure sores (bedsores).
Frequent turning of chronically ill patients may help to pre-
vent bedsores,

A clean mouth is 1mportant in keeping the patient comfort-
able. Cardiac patients and individuals ill with lung diseases
can be very uncomfortable and distressed by the accumulation
of mucus in the mouth and throat. The mouth should be
cleaned before and after every meal. The nurse should keep
a small tray containing a paper cup for expectoration and cot-
ton swabs at the patient’s bedside.

Elimination from the bowel should be watched so as to pre-
vent constipation. The nurse should be alert for the onset of
diarrhea and for any change in the characteristics of the feces.

Elimination from the kidneys (urmne) is measured daily in
some cases. It is important to know the total amount of urine
excreted over a twenty-four hour period, for a decrease in
urinary output may mean insufficient liquid mntake or the fail-
ure of the kidney function.

A well-balanced diet 1s important to good health and should
co.xnain sufficient protein, carbohydrate, fat, minerals, vita-
mins, and liquid. In some cases the diet is restricted 1n cextan
aspects; for example, salt is removed from the diet of patients
who are suffering from heart failure In other cases, such as
diabetes, an exact formula for the diet is required It must
contain a certamn amount of protein, carbohydrate, and fat
Since the activily of most paticnts 1 1educed when they are in
the hospatal, the meals there should be relatively small. The
food should be prepared mn an attractive colorful manner so
as to appeal to the patient In the hospital it is the duty of the
dietitian to supervise the preparation of diets. It is the 1espon-
stbility of the nurse to watch the patient and to sce that he eats
the food prepared for him.
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The nurse is required to keep clinical charts. She should
record the rate of the pulse, respirations, and temperature.
Any unusual changes in these should be reported, The nurse
must also report any changes in the color of the skin, cough,
the presence of edema, or reactions to prescribed medications.

The nursing care so far described is the usual routine care
common to all patienis. Frequently special procedures or
treatment are prescribed, and it is the nurse's responsibility to
see that they are properly administercd; for example, blood
pressure readings at stated intervals or the administration of
oxygen 1n cases of cyanosis. The nurse should know how the
equipment is assembled and have the necessary insiruments
sterilized and ready for use, When administering drugs, the
nurse should know what response or untoward reactions ©
expect,

DRUG ADMINISTRATION

Introduction.—The most common form of treatment is by
the use of drugs. Pharmacology is a branch of science that
deals with study of the physiological actions, uses, dosages, and
composition of the various drugs. All drugs accepied for
treatment are listed in a book called the Materia Medica.
Since the number of drugs that are beneficial in trealing dis-
ease is so large, only a few of the more important ones wiil
be discussed here.

However, before discussing the various drugs m detail, somc-
thing should be said about the dosage of drugs and their
methods of administration,

Dosage.—The amount of drug to be given (dose) is the
amount thal is necessary 1o aller or cure the disease or s)l'll?'
tom from which the patient 1s suffering.  For example, aspirin
in large doses will not eure rhenmatic fever, but it W.i“ gve
symptomatic relief of the painful swollen joints. Different
drugs produce different effects when given in varying amounts.
In prescribing the dose of a drug, it must be remembered that
if given in too large amounts, loxic manifestalions may de~
velop. Regardless of the drug given, every patient mist he
watched closcly for the appearance of an abnormial reaction.
For example, the blocking of the kidney tubules praducing
anuria may oceur during the administration of sulm‘ t.lr"S"
Such an unusual, unfavarable reaction is called an jdiosyn-
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crasy. In general, if an idiosyncrasy to a drug develops, the
drug should be discontinued. Hives and skin rashes are fre-
quent manifestations of idiosyncrasy. If a patient requires
increasingly large amounts of a drug to obtain the desired ef-
fect, he is said to develop a tolerance for that drug. This
usually occurs after long-standing treatment with the same
drug. It may be due to nonabsorption, rapid elimination, or
habituation. Other factors which influence the dosage are age,
weight, sex, pregnancy, and disease For example, children
require larger amounts of digitalis than adults and smaller
amounts of morphine; psychosis due to atropine is common in
old age.

In selecting the drug to be used, the doctor must know the
disease he is treating, the effect the drug will produce, its
method of administration, the dosage required, its toxic and
cumulative cffects, and whether the patient has previously
proved sensitive to that drug.

Method of Administration.—Drugs are usually made up in
the form of capsules, tablets, and fluids. When possible, they
are colored so as to make them attractive and easier for the
patient to take. The choice of the method by which drugs are
admimstered and introduced inte the body depends upon
whether they will act best by local application, absorption
through the gastrointestinal tract, or intraienous, intramuscu-
lar, or subcutaneous injection.

Oral Administration: Tlus is the most common and coli-
venient method. Drugs such as salicylates (aspirin), chloral
hydrate, quinine, digitalis, and the sulfa preparations are
more easily given by mouth. Many drugs that are given orally
are also made up into preparations that may be given rectally
or injected mto the vemn or subcutaneous tissue or muscle.
Since many drugs when taken by mouth are destroyed by the
gastric juice in the stomach, that is, before they enter the blood
stream, it is necessary that they be administered by one of the
ogher routes. For example, some mercurial drugs used as
diuretics are destroyed when given by mouth but are effective
when administered intravenously.

Re.ctal' Adnunistration: When patients are tao ill to take
medwnhqns by mouth because of vomiting or weakness, these
may be given rectally following a cleansing enema. The drug
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is absorbed from the rectum through the mucosal lining into
the blood stream. The medicine is introduced through a rectal
tube which is inserted eight inches into the rectum. If the drug
to be used is irritating, it may be mixed with a few cubie cent-
meters of starch. After the mixture is injected, the rectal tube
is slowly removed to prevent the expulsion of the substance.
In maost cases the rectal dose is the same as the oral.

Inhalation Method of Administration: This method is uscd
for gaseous drugs that may be inhaled through the nose. The
small capillaries in the lungs absorb the gases and give a sys-
temic cffect. The gases also act locally on the small airsacs i
the lungs. For example, amy} nitrite is frequently used as an
inhalant to relieve the pain produced by angina pecloris. An-
other example is the fine atomized spray of penicillin nsed
an inhalant for bronchitis and bronchiectasis.

Local Application of Drugs to the Skin, Open Wounds, and
Mucous Membranes: This method is used for its immediate
Iocal effect when applied to any particular area. For example,
Argyrol may be used to swab a sore throat or as eye drops
Tins method is also used to treat discases of the ears, nose, and
skin.,

Subcutaneous or Hypodermic Adminisiration: This methad
consists of injecting drugs or fluids into the subculanf:ous
tissues. It is used when a rapid response to the drug is desl}‘cd.
or when the drug will be destroyed by the gastric juice if given
orally. The injections are best given where the subculaneous
tissue is loose, such as over the deltoid musele or in the abdomi-
nal wall, Before the injection is made, the skin is prepa.red
with iodine and alcohol The drug to be injected is drawn into
a sterile syringe and the air expelled  After checking to make
sure that the needle is fitted tightly on the syringe, the skt
is firmly pinched between two fingers and the needle is slowly
inserted info and through ihe skin into the subcutancous
tissues. ]

Intramuseular Administration: This method consists of i~
jections into muscles. The muscles most commonly \}scd m'cl
the deltoid, gluical, and lumbar muscles. Drugs thus m‘lcclhf:l
are more rapidly absorbed into the blood stream than w lc!
given by the subcutancous method Thus a more pr'ux!n;
reaction is obtained. When making an intramuscular inje
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tion, the needle attached to the syringe is plunged into the
muscle. However, before injecting the medication, one should
aspirate (draw back on the plunger) to be sure that the needle
is not in a blood vessel. The technique used for intramuscu-
lar administration 1s the same as that used for subcutaneous
injections.

Intravenous Administration: This method is used to 1ntro-
duce various fluids into a vein. It is used most commonly for
the administration of such liquids as glucose and saline solu-
tion. In time of an emergency, when a drug has to act immedi-
ately, it is the method of choiwce. It is also used when a drug
might be irritating, destroyed, or not absorbed by the other
channels of administration. In most cases the best site for
the injection is the antecubital vein. A tourniquet is placed
around the upper third of the arm to produce venous stasis.
The skin over the bulging vein is cleansed with iodine solution
and alcohol, and then the needle is imnserted into the vein
thll"ough the skin. When the necdle is thought to be in the
vein, the plunger in the syringe is drawn back, and as soon
as blood appears in the syringe, the tourniquet 1s removed
and the solution is injected slowly.

Sulfonamides.—Since the discovery by Ehilich of arsphena-
mine for the treatment of syphilis there has been hope of
controlling infectious diseases by the uses of specific chemical
agents. However, 1t was not until the discovery of sulfanila-
mide and its therapeutic effect in treating mice infected with
hemolytic streptococei that chemotherapy began to make rapid
advancement. In 1935 Trefonels announced that sulfanilamide
was the effective component of Prontosil, Since the discovery
of sulfamlamide, numerous other sulfonamides have been
maQe, such as sulfadiazine, sulfathiazole, sulfamerazine, Sulfa-
suxldm.c, sulfaguanidine, Sulfathalidine, and sulfasoxazole
(Gantrisin). The sulfonamides act by preventing the growth
of bacteria (bacteriostasis).

‘Whenever possible, the sulfonamides should be given by
mouth, They should be given parenterally if a patient is too
il to take the drug orally or if there is reason to belicve that
the g:fslminleslinal tract will not absorh the drug because of
Yomiting and diarrhea. For the drugs to have their maximum
effect a satisfactory blood concentration must be maintained,
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This is done by giving the drugs at frequent and regular
intervals. The concentration of the drugs in the blood is deter-
mined at two- to three-day intervals to make sure the dosage
is producing the effective blood concentration.

The use of the various sulfonamides over a period of years
has shown sulfadiazine to be the drug of choice, for it is more
bacteriostatic and less toxic than the others. However, sulfa-
nilamide is preferred in patients with kidney disease since it
rarely causes renal symptoms. The disadvantage of sulfanila-
mide is its low bacteriostatic power.

Experience has, in general, confirined that the sulfonamides
are effective against the § occi of lobar p ia and
streptococei which are the organisms most frequently fou'nd
in secondary pneumonias. Sulfadiazine is the drug of choice
in meningococeic meningitis, chaneroid, lymphogr:mulqmll
venereum, and bacillary dysentery. Sulfadiazine in combina-
tion with penicillin is the best method of freating the fulm}-
nating type of meningococcic meningitis. Since sulfadiazine 13
so effective in treating meningococcic meningitis, it 1s also x.xsctl
prophylactically to climinate meningococcus carriers. This 15
done by giving the carrier small doses of the drug every day
until cultures taken from the throat are negative for the
meningococcus. Sulfadiazine in small doses is also used' ta
reduce the number of hemolytic streptococcic carriers (.lurmg
epidemics, but unfortunately the organisms reappear 11 the
throat when the drug is discontinued.

Sulfonamides should always be given in full doses Qcca-
sionally some organisms will become resistant to the mlfona-
mides (drug fastness). This may occur with the adminis{ra~
tion of small or large doses of the drug, The best way 0
prevent drug fastness is to give full doses of the drug from
the onset of discase When an organism develops drug fast~
ness, it does not lose its virulence, This may result in an
outbreak of infections due to drug-fast organisms.

When sulfonamides are uscd, they should he given full
doses uatil the infection is controlled. This is casily judged
by the return of the temperature, pulse, respirations, and bloot}l
count to normal. Only after these have returned fo nonna
and have remained normal for three days should the drug 1’"‘
discontinued, If an organism proves resistant to sulfa drugs,

penicillin should be used.
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Sulfamerazine is similar in its effectiveness to sulfadiazine.
The dosage is the same, but a high blood concentration is
reached in a shorter period of tune, and it is maintained for
a period of six to eight hours instead of the usual four hours.

Fig §0 —Morbilliform rash on chest of infant from sulfadiazine
therapy  (Courtesy of Dr Rosa Lee Nemur, New York Umiversity, Post-
Graduate Medical School, Medichrome, Clay-Adams Co , Inc.)

Sulfasuaidine, sulfaguamdine, and Sulfathalidine are used
as Intestinal antiseptics. They are poorly absorbed from the
gastrointestinal tract and give a very low blood concentration.
They are used to reduce the number of bacteria in the intesti-
nal tiact prior to surgery on the large and small bowel. Sulfa-
susidine has also been used in the treatment of cholera. None
of these sulfonamides affect the amebic dysentery.

Sulfathiazole is used in urinary infections. It is effective
because it is very soluble in water.
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This is done by giving the drugs at frequent and regular
intervals. The concentration of the drugs in the blood is deter-
mined at two- to three-day inlervals to imake sure the dosage
is producing the cffective blood concentration.

The use of the various sulfenamides over a period of years
has shawn sulfadiazine to be the drug of choice, for it is more
bacteriostatic and less toaic than the others. However, sulf:f-
nilamide is preferred in paticnts with kidney discase since it
rarcly causes renal symptoms. The disadvantage of sulfanila-
mide is its low bacteriostatic power.

Experience has, in gencral, confirmed that the sulfonamides
are effective against the pneumococci of lobar pneumonia and
streptocacci which are the organisms most frequently [ou.nd
in secondary pneumeonias. Sulfadiazine is the drug of choice
in meningococcic meningitis, chancroid, Iymphogranuloma
vencreum, and bacillary dysentery. Sulfadiazine in combina-
tion with penicillin is the best method of treating the fulm}-
nating type of meningococeic meningitis. Since sulfadiazine is
so effective in treating meningococcic meningitis, it is also 1.|>c.d
prophylactically to eliminale meningococcus carriers. This is
done by giving the carrier small doses of the drug every day
until cultures taken from the throat are negative for the
meningococeus. Sulfadiazine in small doses is also uscd' fo
reduce the number of hemolytic streptococcic earriers t.lurmg
epidemics, but unfortunately the organisms reappear i the
throat when the drug is discontinued.

Sulfonamides should always be given in full doses. Occa-
sionally some organisms will become resistant to the ;ul!‘mm-
mides (drug fastness). Tlus may occur with the administra-
tion of small or large doses of the drug. The best way 10
prevent drug fastness is to give full doses of the drug from
{he onset of disease. When an orgamsm develops drug fast-
ness, it does not lose its virulence This may result in an
outbreak of infections duc to drug-fast organisms.

When sulfonamides are used, they should be given m full
doses until the infection is controlled. This is. easily Jlldﬂcg
by the return of the temperature, pulse, respirations, and bluo'
count to normal Only after these have returned to normljl
and have remaincd norma.l for three dny.s should the dr;lg c
discontinued. If an erganism proves resistant to sulfa drugs,

s iiin should be used.
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have been discovered, but those thal have proved to be the
most beneficaal ate penicillin, streptomycin, aureomyein,
Chloromycetin, and terramycin.

Penicillin: Penicillm 1s obtained fiom the mold Penicilium
nolalum. This mold occurs most commonly as the green mold
on Roquefort cheese. It has a bacteriostatic power far greater
than that of the sulfonamides It is not bactericidal Penicillin
is not affected by the number of bacteria or weakened in its
aclivity by the presence of pus. In most cases a high concen-
tration in the blood stream can he obtamed without the devel-
opment of the toxic symptoms.

Penicillin is now available as sodium and calcium salts.
Sodium penicillin 1s more soluble, while the calciuim salt is
less irritating. Because of this, the calcium penicillin is the
best to use for topical application.

Penicillin is composed of four fractions: F, G, K, and X.
All of these have antibacterial action except K, which is rapidly
destroyed in the body. The present penicillin being used con-
tains all these fractions Thus the greatest effect is obtained.
To achieve good therapeutic results, 1t must be given in high
doses  Penicillin given by any route is rapidly absorbed and
excreted in the urine. This results in early high blood con-
centration levels When penicillin is given intramuscularly
or orally, most of it is removed from the blood in two to four
hours after adminwstration When given intravenously, the
interval of time 1s even shotter. Penicilin diffuses well into
the soft tissues of the body but poorly into the body cavities
In meningitis it is best given intrathecally. In empyema it is
best to inject the penicillin into the empyema cavity. Some
organisms tend to become resistant to penicillin. To prevent
this, adequate doses must be given in the beginning

Penicillin 15 effective against infections caused by staphylo-
cocci, strep i, occi, g i i clo-
stridia, bacteria causing chronic pulmonary infections, erysipe-
!ﬂs, and anthrax. In massive doses 1t is effective against organ-
isms causing subacute bacterial endocarditis such as Strepto-
coccus viridans. Penicillin is effective in the treatment of
§)‘plulis and actinomycosis, and in the treatment of diphtheria
in conjunction with antitoxin. Although peniallin is very
effective in treating early syphibs in that blood serology be-
comes negative m a high percentage of cases, it is still too early
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Sulfasoxazole (Gantrisin) may be used in systemic infec-
tions such as lobar pncumonia and meningitis and urinary
infections due to Bacillus profeus and Esch. coli. It 1s one of
lhe safest sulfonamides heecause it is maore soluble and less
toxic. Because of its high solubility it dees not 1equire alkalini-
zation and il does not cause renal.blocking. The dosage 15
100 mg. per kilogram of body weight followed by 20 mg. per
kilogram of body weight every four hours,

Sulfonamides are useless in virus diSeases. In the treatment
of these they are given prophylactically to prevent bacterial
infection by secondary invaders.

Whenever sulfs ides are administered, the nurse and
the doctor must walch for toxic symploms, the most commnion
one being skin rashes which may be of many kinds, chills,
fever, nausea, vomiting, and decrease in the amount of urine
(oliguria), even to the point of complete suppression (anuria).
Less frequent complications are jaundice, decrease m the
number of red and white blood cells, and hemorrhages into
the skin. Signs of a decrease in the number of white Dblood
cells are the development of uleers on the mucous menibranes
in the mouth and sorc throats. The more rare complications
are signs of cenfral nervous system intoxication, sleepiness,
mental confusion, and halucinations.

If any of the signs or symptoms of drug intoxication appear
the drug should be discontinued. Excepting the moie severe
rcactions, the toxic symptoms will disappear upen withdrawal
of the drug

When sulfonamides are given, the fluid intake and output
should be measured dailty A complete blood count and url-
nalysis should be done at least cvery other day To P"C"F‘Tt
the formation of sulfa crystals in the urine and their precipl
tation in the kidneys resulting i kidney damage, a small dose
of alkali (sodium bicarbonate)is given with each dose of the
sulfa drug. This prevents precipitation of the sulfa crystals
and keeps the urine alkaline

Antibioties: Penicillin, Streptomycin, Slreptothncin,’ T)'{“'
thricin, Aureomycin, Chloremycetin, Polymyxin, Bacxtr:\cmcy
Subtenolin, Aerosporin, and Terramycin.—These drugs ‘“(‘)f
metabolic products of orgamisms which have the |!0)l\f‘l‘ N
inhibiting the growlh of other organisms. Mans antibiotit
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an ointment to be used for infected skin lesions and troches
for Vincent’s infection of the throat.

Reactions to penicillin are infrequent and usually transient.
The reactions that may oceur are chills, fever, urticaria, head-
ache, asthma, nausea, vomiting, diarrhea, and inflammation
of the veins (thrombophlebitis) at the site of prolonged intra-
venous injection. Only if the reaction is severe is 1t necessary
to stop the drug. These reactions are best freated with small
injections of Adrenalin, or oral administration of antihistamine
drugs such as Benadryl.

Streptomycin: Streptomycin is an antibiolic obtained from
the actinomycetes, an organism that is cultured from soil.
This drug is a stable substance that is not readily absorbed
from the gastrointestinal tract. It must be given intravenously
or intramuscularly for 1ts best effect. It shows some bacterio-
static activity against gram-positive organisms, but it 1s more
active against gram-negative bacteria, such as Escherichia colt.
Streptomyein has been very effective in the freatment of uri-
nary diseases due to penicillin- and sulfonamide-resistant
organisms. It is now being used in the treatment of tubercu-
losis, but more data are necessary for complete evaluation of
the drug. Streptomycin is also being used n the treatment of
tularemia, meningitis due to H influenzae, typhoid, paraty-
phoid, undulant fever, and peritonitis due to gr gative
bacilli, but its full clinical value is yet to be determined,

To maintain therapeutic hlood levels, streptomycin must be
injected every three to four hours. The dosage is usually 1
million umts or more per twenty-four hours given in divided
doses; eg., 25 Gm. every four hours Streptomycin is readily
absorbed into the pleural cavity and other body cavities, but
very hitle passes into the spinal fluid. It is excreted in the
urme where it is found in high concentrations.

When first used, reactions to streptomycin were common,
but now the drug has been purified and reactions occur less
frequently. These are headache, nausea, fever, aching mus-
cles, joint pains, flushing of the skin, skin rashes, and deafness.

Streptothricin: Like streptomycin, this drug is obtained
from the metabolic substances produced by the Actinomyces
lavendulae which is found 1 the soit It is similar to strepto-
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to stale its exact value as a method of {reatment, especially in
cases of long-standing infection.

Penicillin is ineffective against all gram-negative bacillary
infections, malaria, virus diseases, tuberculosis, yeast and
fungus infections, and cancer. Although frequently used, ?‘
is of questionable value in infections in which the predomi-
nating organism is gram negative.

The dosage of penicillin is delermined by the type and
severity of the infection. In gencral, 40,000 units every three
hours (320,000 units per day) are required to bring most mfec-
tions under contral. Because of the rapid excretion of peni-
cillin in the urine, such frequent injections are necessary lo
maintain a satisfactory blood level. Although penicillin may
be administered by any route (intramuscular, intravenous,
oral), the method of choice is intramuscular injection. For
intramuscular and intravenous injection, penicillin is prepared
in powder form. Penicillin tablets arc available for oral
administration and for acrosol therapy. In the powder form
penicillin is kept in sterile glass ampules contaming [r'om
100,000 to 100,000,000 units of penicillin, For admmislmho.n
itis dissolved in a few cubic centimeters of sterile salme. Peni-
cillin is also put up 1 o1l bases such as peanut oil, beeswax
and sesame oil in very high concentration—300,000 to 600,000
units per cubic centimeter. This preparation has the ud\'i:l\'
tage that only one mjection is required 1o maintain an active
blood level for twenty-four hours. Also available are ampules
of penicillin powder mixed with procaine which will maintain
a high blood level for twenty-four hours. Tablets pl‘epﬂfc‘l
for oral adminsiration are coated with aluminum hydionide
or some substance resstant to the gastric juice. For oral
administration five times as mueh penicillin must be given to
obtain a satisfaclory blood level For acrosel therapy, an
especially prepared tablet is dissolved in sterile water "mt:
placed in a breathing apparatus through \vlnch. the patien
inhales the penicillin. This method is used for mfcc.hm\s pf
the bronchi and lungs; e.g., bronchitis and l)roncl.neclﬂsls.
Penicillin for topical administration is prepared by dissols "‘I%
50,000 units of penicillin in 1 or 2 cc of saline solulxoxﬂl.‘he
is applied locally or illstl!lf)d into .n?feclc.(l areas sucl? a:l he
sinus tracts of osteomyelitis. Penicilin is also prepare
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Numerous chinical trials are under investigation and clinical
results are not available,

Terramycin: Terramycin is obtained from the mold Strep-
tomyces runosus. It is effective against many organisms, in-
cluding many of the gram-positive and gram-negative bacteria.
The dosage is 2 to 3 Gm. daily, in divided dosage every six
hours. The dosage will vary, depending upon the type and
severity of the infection. Terramycin seems to have a very
low toxicity.

The Administration of Fluids (Parenteral).—The adminis-
tration of fluids (water, electrolytes, glucose) is one of the most
important therapeutic aids in surgery, the treatment of debili-
tating diseases, hemorrhage, severe vomuting and diarrhea,
and in failure to assimilate food through the gastrointestinal
tract. Each patient requires a certain amount of fluid and
minerals every day to maintain a normal tissue fluid balance
and regardless of his condition he musl have a certain output
of urine every day to remove waste products of metabolism.
The urine output is used as the gurde to determine the amount
of oral or parenteral (subcutaneously, intravenously, or intra-
peritoneally) fluids nceded to maintain a normal fluxd balance.
The total ntake of fluid should equal or slightly exceed the
total output

In healthy individuals thirst and hunger are the signals
that make them maintain an adequate intake of fluid and
nourishment. When a person 1s sick, these sensations are
depressed and the intake of fluid and food becomes inadequate.
If the 1llness is prolonged, the patient soon becomes depleted
of water, minerals, fat, protcin, carhohydrates, and vitamns.

Normally an adult needs a daily intake of 5 to 10 Gm. of
salt to replace the salt lost in the urine and perspiration. This
may be given as 1,000 cc of physiological saline which contains
90 Gm. of salt. If the paticnt is vomiting or has a severe
-lla‘rrhea, the fluids lost are replaced by adding 2,000 cc of
saline and glucose to the routine daily 1,000 cc of saline. If
Parenteral feedings are to continue for several days, Ringer’s,
Locke’s, or Hartmann’s solution with the addition of vitamins
should he given to maintain the necessary minerals. Thus the
total intake of fluid should amount to 3,000 cc or more per
day. When dehydration is present and on hot days, more
that 3,000 cc of fluid per day are required,



376 How Disease is Trealed

mycin in many ways except that it has less bacteriostatic power
against gram-negative organisms. .

Tyrothricin (Gramicidin): This antibjotic is ohtained from an
organism found in the soi), Bacillus brevis. Its effects are simi-
Iar to those of penicillin on gram-positive organisms bat noton

~gram-negalive organisms, Since it causes hemolysis of the
1ed blood cells, it is limiled to topical use. It should not be
given infravenously or intramuscularly.

Aureomycin: Aurcomycin is derived from the mold Strepto-
myces aurcofaciens. It has very low toxicity following oral
administration. It is a potent drug and bas heen effective
against virus and rickettsial infections, and gram-negative and
gram-positive organisms. It has been used with success in
primary atypical pneumonia, typhus, Q fever, Rocky Mountain
spotted fever, Iymphogranuloma vencrcum, and brucellosis
Aurcomyein should be used against infcetions that have be-
come resistant to sulfonamides, penicillin, and streptomyan
or in paticnts who are sensitive to these drugs. The dosage
should be 50 to 100 mg., per kilogram of body weight per day.

Chloremycetin: Chloromycetin has been shown to be effectn®
against scrub typhus, typhoid fever, and the other infections
listed under aureomycin. The dosage is 50 mg. per kilogram
of body weight by mouth followed by 02 to 03 Gm every
three hours for a total dosage of 6 Gm.

Polymyxin: Polymyin is detived from the soil organistt
B. polymyzra. It is active against gram-negative organisms such
as E coli, Br. abortus, H. pertussts, and B aetogenes. Its use
is limited because of its high toxicity.

Bacitracin: Bacitracin has given good results m infections
following operations. It is used whenever possible as a Toeal
instillation into deep abscesses, skin ulcers, infected schaceols
cysts, elc. Many cocci are susceptible to hoth penicillin and
bacitracin, but many that are resistant to penicillin are sus
cephible to bacitracin.

Subtenolin: Subtenoln 1s obtamed from the organism B
subtilis. 1t has been found to inhibit the growth of E..typhosd,
E. coli, and a few others.

Aerosporin: Aerosporin is smular to polymyxin ;,,} !|,c
and its high toxicily.

number of organisms that it will affect
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that they are compalible. There are four different types of
blood. These four types are determined by substances in the
red blood cells called agglutinogens and are named the A and
B agglutinogens. Their presence or absence determines the
blood type. For example, if both are present, the blood belongs
lo type AB, whereas if both are absent, the blood belongs to
type O. Therefore, the four blood types are AB, O, A, and B.
More recently a new agglutinogen has heen discovered, the Rh
factor, It is best to transfusc Rh-positive patients with Rh-
positive blood, and Rh-negative patients with Rh-negative
hlead. This factor is considered to have some connection with
mntravascular clumping of the newhorn’s red blood cells (con-
genital erythroblastosis, p. 247). Crossmaiching is carried out
as additional check to make sure that the donor’s blood and
the recipient’s hlood are compatible. A specimen of the recipi-
ent’s blood serum is mixed with a sample of the donor’s red
blood cells. If the red blood cells do not clump, the blood is
compatible. If the blood used for the transfusion is not com-
patible, serions fatal reactions may occur. The reaction is
due to the agglutination and breakdown (hemolysis) of the
donor’s cells by the patients serum. The symptoms and signs
of a transfusion reaction are many. The pafient may develop
syorluess of hreath (dyspnea), bluish color of the skin (cyano-
sis), smothering sensations and pain 1n the chest, chills, fever,
nausea, and vomiting. If any of these manifestations develop
during the transfusion, it miust he stopped at once

The ndieations for whole blood transfusion are many. In
l{cmorr}mgc and shock a blood transfusion may well be a
life-saving procedure. In acute fulminating infections and
seplicemia, transfusions supply nceded serum protein, red
blood cells, and antibodics. Whole blood transfusions replace
the blood cells in such diseases as hemophilia, anemia, and
purpura. In cases of severe anemia, thrombocylopenia pur-
bura, and septic diseases 1t is best to give frequent, smail trans-
fusions since reactions may occur

Blood transfustons should not be given fo patients suffering
from congestive heart failure or pulmonary cdema, because
they 2dd to the load of the circulation.

by A reaction occurs, the transfusion must be stopped im-
mediately. The patient should at once receive 0.5 to 1 cc of
Adrenalin subculaneously. To prevent any delay, the Adrena-
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In summary, the parenteral route for administration of
fluids is used in the presence of hemorrhage, surgical shock,
vomiting, diarrhea, peritonitis, gasiroiniestinal operations, and
faulty digestion which results in nufritional depletion.

In general, parenteral fluids are used to maintain a normal
fluid balance in the hody tissues to replace the loss of body
fluids and salts, to furnish food, and to keep the colloidal
osmotic pressure of the bfood normal.

In case of hemorrhage, surgical shock, or severe anemia,
whole blood transfusions should be used to replace the formed
clements of the blood (red blood cells, plalelets, ete). To
maintain a normal colloidal osmotic pressure in the blood
plasma, proleins should be given intravenously. These latter
substances will be discussed in more detail under their indi-
vidual headings.

Transfusion (Whole Blood and Plasma).—

Whole Blood: A transfusion is the removal of whole bl.ond
from the veins of an individual, followed by its injection into
the veins of another individual, Transfusions may he carried
out by two methods- the direct or indirect transfusion, A direct
transfusion is given by withdrawing blood from the doner
with a special apparatus and inyecling it directly into the
recipient. This method is laborious and frequently unsuccess-
ful because the blood may clot in the tubing. In the mdirect
method the blood removed from the donor 1s added to an anti-
coagulant (sodium citrate) to prevent it from clotting The
anticoagulant is kept in a speaal scaled sterile bottle and the
Dblood from the donor is allowed to mix with it as it is with-
drawn from the vein. The indirect method is the ecasier of
the two methods and has two advantages: the blood may be
obtained and carried wherever needed and all the blood need
not be given at once as the sterile citrated blood may be kept
in the icebox and stored for several days. Usually 500 c¢ of
whole blood are given at each transfusion.

Before blood 15 withdrawn for transfusion, the donor must
be checked for possible systemic disease A Wassermann or
Kahn test, typing, Rl typing, and cross-maltching an§t Pe done
to be sure that the blood of the donor and of the recipient are
compatible. A Wassermann or Kahn test is necessary fo dellr;r-
mine if the donor has syphilis. Typingis (lpqc to determine l::
blood type of hoth the donor and the recipient to make sur
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gtowth and repair depend upon the nitrogen supplied by the
protemn. Some of the important antibodies and enzymes con-
tain proteins. The hemoglobin of the blood is a protein. Pro-
tems also contribute to the maintenance of acid-base fluid
balance. The osmotic equilibrium of the blood depends on
protemn acting as a colloid.

BIOLOGICAL THERAPY

Intreduction.-—The treatment of disease with biologteal agents
is bused upon the infroduction of a foreign material (bacteria,
virus) mito the body which stimulafes the tissues of the body
to produce antibodies. These antibodies can be detected n
the blood. YWhen an individual has been exposed to disease
or has become infected with a disease, the body tissues respond
by producing antibodies This is called an active acquired
mmunity, An individual is said to have an immunily when
ehe body tissue fluids and blood contain antibodies which
inhibit or prevent an antigen from reaching the tissue cells.
Some diseases simulate the body to preduce antibodies that
gIve a permanent immunity, while others produce antibodies
that rapidly disappear from the body. Some of the diseases
followed by a permanent immunity are typhoid fever, tula-
vemia, scarlet fever, cholera, plague, chickenpox, measles,
mumps, smallpox, peliomyelibs, typhus, and Rocky Mountain
spotted fever. A temporary immunity (passive immunity) may
be produced by admunistration of immune serum obtained
from individuals convalescing from a specific disease

Prophylactic Biological Treatment.—This method is to pro-
duce mnmunity before eapostire to a disease, or at least before
it develops To do this, anhigens are injected which stimulate
the hody to produce antibodies The antigens may be dead
hacteria, bacterial products (toxins), or attenuated hving or-
gamisms The dead bacteria are obtained by killing the organ-
isms with heat or anhiseptics The bacterial products or toxins
are obtained trom the breakdown products that appear when
the. bactema die, or they are obtained from their secretions
which they produce when alive. Living organisms are “atten-
uated” by passing them through animals

Vacemnes: A vaceine 1s a substance that contains dead or
atlenuated living orgamsms. The injection of a vaccine is
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}in should always be ready when transfusions are given. If
rapid breakdown (hemolysis} of the red blood cells oceurs,
Jjaundice, further anemia, and hemoglobinuria will develop.
I the urine is acid, the hemoglobin may precipitate and block
the forsmation of urine by the kidneys. This results in uremia.
Administration of an alkali such as sodium hicarhonate will
mabke the urine alkaline, and this will prevent the preciptation
of the hemoglobin.

Plasma: Plasma is made from whole blood. The nhole
blood containing the anticoagulant is placed in a large cenfor
fuge which spins down the formed elements i the hlood. Tfle
clear supernatant fluid (plasma) is removed under stesile
conditions to prevent confamination. This plasma may be
stored at 4° C. for many menths. Many drug hotises markel
dried plasma that is prepared by a quick-freezing process
and drying under vaeuum. Before use it is diluted with water
Dried plasma may be stored for as Jong as five years. Plasma
does not require cross-matching before administration.

There are many conditions in which plasma is preferred fo
whole blood because the qualilics of the plasma rather than
the red cells are needed. In shock the colloidal effect of the
plasima protem maintains the blood pressure In severe hurss
it is necessary to supply the lost plasma protein smee the
body cannot meet the need or replace that lost fast enough-
Plasma is also used to replace the protein lost in kidney insul-
fictency as a result of ncphritis With the loss of proteins
(hypoproteinenma), the fluids m the blood escape iuto the }zody
tissues, producing edema. Following the intravenous admims
tration of the plasma, the osmolic pressure of the plasma
increases and draws the fluid that has escaped wto tssues back
into the ewrenlating blood again, Transfusions of plasma 8r¢
also used to yestore the volume of fluids in surgical and traw
watic shoek and in hemorrhage

Proteins and Amino Acids.—The body maintans its nutrition
by the metabolism of fats, carbohydrates, and protems. qf
these, proteins are the most important, They are large mqh-
cules composed of amino acids Twenty-three of these amino
acids are known. Of these, only ten arc essential in lh:)l l}:ce
body cannot produce them. Jf they aie not present m,;“
dict, a deficiency occuls z}ml normal prolein melabulmz;’f "
not fake place. The functions of the proteins are many. Iss
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growth and repair depend upon the nitrogen supphed by the
protemn. Some of the nmportant antibodies and enzymes con-
tain protems The hemoglobmn of the blood is a protein. Pro-
teins also contribute to the maintenance of acid-base flud
balance. The osmotic equilibrium of the blood depends on
protein acting as a colloid.

BIOLOGICAL THERAPY

Introduction.——The treatment of disease with biological agents
is hased upon the introduction of a foreign material (bacteria,
virus) anto the body which stimulates the tissues of the body
to produce antibodies. These antibodies can be detected in
the blood. When an ndividual has been exposed to disease
or has become infected with a disease, the body tissues respond
by producing antibodies. This is called an active acquired
immunity. An individual 1s said to have an immunity when
the body tissue fluids and blood contain antibodies which
inhibit or prevent an antigen from reaching the tissue cells.
Some diseases stimulate the body to produce antibodies that
ghve a permanent immunity, while others produce antibodies
that rapidly disappear from the body., Some of the diseases
followed by a permanent immunity are typhoid fever, tula-
renua, scarlet fever, cholera, plague, chickenpox, measles,
tumps, smallpox, poliomyelifis, typhus, and Rocky Mountain
spotted fever, A temporary immunity (passive immunity) may
be produced by administration of immune serum obtamed
{rom individuals convalescing from a specific disease.

Prophylactic Biological Treatment.—This method 1s to pro-
flucc immunity before exposure to a disease, or at least before
it develops To do this, antigens are injected which shmulate
the body to produce antibodies The antigens may be dead
bacteria, bacterial products (toxins), or attenualed living or-
ganisms The dead bacteria are obtained by killing the organ-
1stis with heat or antiseptics. The bacterial products or toxins
are obtained trom the breakdown products that appear when
the bacteria die, or they are obtained from their secretions
which they produce when alive. Living organisms are “atten-
uated” by passing them through animals

Vaceines: A vaccine is a substance ihaf contains dead or
attenuated hving organisms  The injection of a vaccine is



382 Hows Disease 1s Tecaled

'called vaceination. Vaecines act by producing a local reaction
in the skin at the site of injection which causes the bedy lo
produce antibodies. Therefore, when an individual is exposed
to the antigens of certain diseases, the antigens are deshoyed
by the antibodies already present and the disease is unahle lo
gain a foothold in the body. ‘

Vaccination with vaccines or foxins are of little value once
an individual becomes infected, because they do not cause
an inunediate production of antibodics. It usually requites
several days or weeks for antibodies produced by artificl
immunization 1o develop. However, for rabies, artificial in-
munization is usually successful because of jts long incubation
period,

Vaceines are given subcutancously (the vaceine i injected
under the skin), and intracutancously (the vaccine is rubbed
into scarificd tissue; for exampie, smallpox vaccnation).

Virus vaceines contain living altenuated organisms which
have lost their toxiaty by repeated inoculation into animals.
or by repeated culiures.

Smalipox vaccine is prepared from the vaccinia wsxc}cs
that appear in healthy cows which have heen injected with
the living, active smalipox virns In cows the virus of smallpos
produces a very mild disease ealled cowpon, The matenal
abtained from the vesicles is preserved in glyeerine and placed
m small elongated glass tubes When a human being is vac
cinated with this material, o small smallpox vesicle de\d?Ps
at the injection site, causing the production of autibodies.
These anttbodies give protection against the virulent disease
of sinallpox i

To give a smallpox vaccmation the skin iy cleansed with
aleohol, ether, or acetone, and a drop of the vaceme is placed
on the clean sk With a steuile needle the skin under the
vaceine is searified by gently pressing the point of the needle
nto the skin, but not hard enough to draw blood If the vaecl
nation “takes,” a small papule appears at the site of vacct
nation, followed on the sixth day by vesicle formation. On the
ninth day the vesicle breaks down and forms a pustule Ifan
individual is partially immune, a small papule will form that
develops into a pustule en the third day. When the ryachqﬂ
subsides, only a small scar will remain. If an ndividual llS
immune, a small papule will form on the third day which
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usually disappears without leaving a scar If an individual
does not develop a reaction to the vaccine, the vaccination
should be repeated. If the individual still fails to show a
reaction, it is most likely due to an impotent vaccine.

Fig. 61 —Primary smallpox vaccination reaction and a secondary
i‘)plcal skin eruption (Courtesy of Dr Franklin H. Top, Minneapolis,
Medichrome, Clay-Adams Co., Inc )

Smallpox vaccination usually protects for two to five years.

After tlus time, revaccination 1s required. If an epidemic of

11y oceurs, re tion 1s absolutely necessary to
assure protection.

Rabies vaccine is made from dried, infected spinal cord of
rabbits. A small portion of the cord is emulsified in sterile
normal saline. Tlus material 1s mjected every day for fifteen
to twenty-one days in patients who have been bitten by a rabid
dog. Vacermation agamst rabies is usuwally performed after
fleﬁnile exposure to rabies and not as prophylaxis, for it
1s not without danger since some ndividuals may develop a
paralysis following injection with the rabies vaccine.

Vacemes for other virus diseases that are useful and give
800d protection against their iated di are infl
{yphus, yellow fever, and Rocky Mountain spotted fever.
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Baclerial vaccines consist of killed bactesia suspended
normal saline. Bacterial vaccines arc prepared from specia
culiure growths of bacleria that are kept in the laboratony
Since these cultures are called stock cultures, the vaccine
prepared are called stock vaceines, A vacceine containing tor
than one type of bacteria, such as staphylococcus and strepto-
caceus, is called o mixed vaccine, A vaccine containing several
organisms of the same speeies, such as typhoid and para-
typhoid A and B, is called a polyvalent vaceine. A vaceine
prepared from cultures obtained from a patient’s own shin
lesions (abscesses) is called an aufogenous vaceine.

Vaccination against typhoid-paratyphoid fever A and B s
performed with the polyvalent typhoid-paratyploid A and B
viecine (T. A. B.). The vaceine is given subcutancously at
weekly intervals for three injections. The first injection is 83
cc, while the second and third are each 1 ce. If an individual
has reason to believe that he will be eaposed to these diseases
he is mven an annuaj intracutaneous booster dose of 01 c¢

Whooping cough vaceine (pertussis vaccine) made of the
bacterium Hemophulus pertussts has been used to protect i
fanis and children against whaoping cough. Statistics show
that vaccination causes a decrease in severity of whooping
cough and in many instances prevents the disease en!irff."
If a child has been exposed to whooping cough, revaccination
should be done.

Cholera vaceme is made from the organism Vibrio comma.
It s parhicularly useful in Chwa, Korea, and Japan, whete
cholera is a common disease,

Plague vaccine, hke cholera vaccine, is used where the
disease exists. The period of immunity for these two rac-
cines is short (six months), and frequent revaccinations me
necessary.

Other bactersal vaceines such as tuberculosis vaccine, staphy-
Jococcus vaceine, and “cold™ vaccines are i use, but their
value in prevention of discase 15 questionable.

Toxins: Toxins are poisonous substances produced by bac-
teria or viruses. Toxins are usually proteins produced by
bacterial activity. They are unstable substances in that they
are thermolabile and soluble. WWhen toxins are iml:odnccd
into animals or human beings, they are antigenic and stimulate
the production of antibodies These antibodies are also called
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anfitoxins. There are two types of toxin: exotoxin and endo-

“toxin. Exotoxin is toxin excreted by the organisms. It can be
separated from the organisms by filtration. Exotoxin is also
called soluble toxin or true toxin. Endotoxin is retained within
the organisms until they die and disintegrate.

Some individuals naturally contain antibodies (antitoxins)
against certain bacterial toxins. Those individuals who lack
this natural immunity are susceptible to infection when these
toxins are introduced into their bodies. Good examples are
diphtheria, tetanus, and scarlet fever. Immunization against
these diseases is obtained hy injection of the toxins to stimulate
the hody tissues to develop antibodies

Diphtheria immunization is performed by injecting the
toxin which has been specially prepared with formalin and
alum precipitate. This is called alum-precipitated toxoid. The
dose consists of injections of 1 cc every month for two months.
Since most children are susceplible to diphtheria infection,
they should be immunized at the age of 6 months or shortly
after. Before entering school, they should be given a Shick
test. If this is positive, the child is reimmunized. If the child is
exposed to diphtheria or if an epidemic is present, a “booster”
dose of toxeid is given

Tetanus toxin used for tetanus immunization is alse pre-
Pa.rc(l as an alum-precipitated toxoid. The dose consists of
injecting 1 cc of toxoid at monthly intervals for three months.
If an individual receives a wound, he is given a “booster” dose
of 1 cc of the toxoid. If the wound is severely contaminated,
antitoxin serum may be given. Children should be immunized
.ﬂt.lhe age of 9 months since they are frequently exposed to
Injury while playing in areas contaminated with dirt

Scarlet fever immunization is given to children who give a
Dositive reaction to the Dick test It consists of five intracutane-

ous injections of a standard toxin or toxoid given at weekly
intervals,

Biological Agents Used for Treatment of Active Disease.—These
ﬂgen.(s consist of ready-made antibodies present in the serum
olzlnmed from the hlood of animals that have heen injected
with living or dead cultures of bacteria or their toxin. Such
serum is called immune serum Injection of immune serum
into lhe_h]ood of the patient produces what is known as passive
Immunity. Immune serum inhibits the action of the bacteria
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or their products immediately upon injection. Immune serum
is usually given after the onsct of the respective disease; how-
ever, it may be given after exposure to a contagious discase
such as measles. There arce two types of sera: antitoxin and
antibacterinl serum.

Antiserum or antitoxins are specific antibodies that inhibit
the effect of toxins hy combining with the toxin and neutra-
lizing its action. These antitoxins are used against such dis-
cases as diphtheria, tetanus, scarlet fever, botulism (food poi-
souing), gas gangrene, and the bites of poisonous snakes.

Diphtheria antitoxin is used in severe cases and in indi-
viduals, particularly infants, who have heen exposed to the
discase. The severily of the infection deteimines the dosage.
The dosage usually varies between 10,000 to 100,000 horse
serum units, Infants who have been exposed to diphtheria
should receive 500 units, and older children, 1,000 to 1,500 unils
This gives a passive immunily that lasts about four wecks.
The antitoxin may be given hy the subcutancous, inframus
cular, or intravenous method. The latter method js used m
the most severe infections.

Tetanus antitoxin is given to individuals who have been
injured and have not heen vaccinated against the discase. The
dosage is 1,500 umts given subcutancously. Tt neutralizes l[lc
free toxin Once the discase has developed, the antitoxin will
not affect the toxin which has now hecome aitached fo the
nerve tissue.

Scatlet fever antitoxin is hielpful in preveniing the full devel-
opment of the disease The dosage varies between 6,000 and
9,000 units

Botulism auntiloxin consists of several types of antibodies.
It is of use only if given hefore symptoms appear.

Gas gangrene antitoxin consists of several types of :1|1|il)nli§es
Tt is used in eases in which the wound is severe and penetraling
and in which there 15 a good chance that gas gangrene may
develop.

Antivenom is an antitoxin used for bites of poisonous snuk'l‘s-
To be effective, it must he given immediately after the bite.
1t is available for most of the poisonous snake hites such as
raitlesnake, moccasin, and copperhead.

Antibaclerial sera or antiloxins are antibodies that ha
Deen prepared against specific hacteria, They act by destroying

uve
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the geim. Such sera have been prepated for treatment against
pucumococcal pneumonia, bacillary dysentery, antlirax, men-
ingocoteus meningitis, and others. However, since the ad-
vent of the sulfonamides and the antibiotics, the antibacterial
seia are used only when these drugs fail {o conhiol or cuie
the disease, :

Normal human serum obtained from individuals who have
recovered from measles or whooping cough contains antibodres
which will lielp prevent or will modify the discase through
passive immunization, The antibodies are in the gamma globin
fraction. It must be given within {ive days after exposuie ot
1t will not afieet the course of the disease.

Indiriduals who are allergic or hy persensitive to the proleins
m the horse serum may develop cinils, fever, uves, itching of
the skin, and joint pains This is called serum sickness Before
gnang serum to mdividuals who have a history of allergy, they
should be desensitized. To determine when a patient 15 sensi-
tive to a specific serum a skin test must be done. If the patient
proves sensitive, he must be desensitized before the serum can
be given,

Organotherapy (Hormone or Substilution Therapy).-—O1 gano-
!l\ur.lpy 1 the treatment of deficiencies ot certain glands wath
internal secretions by giving the patient the product of the
gland obtained fiom animals Hormones are chemucal sub-
stunces that are produced in certamn glands (e g, the thyroid
gland) and carried to distant parts of the body where they
broduce their specific cffect. These glands (thyrod gland,
pitntary gland, ovaries, cte ) play an important role in metab-
01.15111, They are called endocrines Also mcluded i this
%{lnd of {reatment are the liver and stomach preparations used
in the treatment of blood disorders such as pernicious anemia.

The following discussion deals with the glandular prepara-
h.mls which are on the market and 1cady for use by the doctor.
Slllpc most of the liormones are not pure (they contamn other
active or jnactive glandular substances), they must he bie-
logically assayed. Most of the hormones have little effect when
taken orally. Only a few houmones can be taken by mouth—
thyroid, estrogen, and some adienal cortex preparahons.

The pituitary gland is composed of two parts: the anterior
lobe and the posterior lobe Extracts of these two lobes have
heen shown to have different phiysiological effects
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During the last three years two new hormones have heeome
available lor the treatment of rheumatoid arthritis, gout, rheu
matic fever, lupus eryllicmatosus, dermalomy ositis, periartel-
itis nodosa, scleroderma, bronchial asthma, and pemphigus.
These two new hormones are adrenocorticotrophic hormwne
(ACTH) and cortisone. ACTH is derived from pork piiutary
glands by a precipitation method. The minimal effective dose
in man consists of 3 to 20 mg. administered every six hours
intramuscularly, ACTH stimulates the adrenal cortex and
affeets many metabolic and physiological processes in the
body. Cortisone (17-hydroxy-11-dehydrocorticosterone}, cont
pound E, is prepared in part from bile acids, Dosage consis(s
of 100 mg, every cight hours for three days, then 100 my. every
twelve hours for two doses, then 100 mg. every twenty-four
hours for seven to fourlcen days or less. When given in (00
high a dosage or for too long a time, these two hormones may
cause an inereased excretion of nitrogen, potassium, phosphales
and caleium, inerease of the blood sugar (hyperglycemia), gly-
cosuria (sugar in the urine), retention of sodium, chloride, av
fluids, edema, musele weakness, fatigue, high blood pressut®
or increased hair giowth (hirsutism).

Anterior Pituitary Hormones: The anterior lobe of the pitut-
secreles fwo hormones with gonadotropic properties. The.)'
a spectal aflinity for and milyence the ovary and lest-
cle. One of the gonadotropic factors causes growth of lh'c
follicte, while the othier brings about luteinization of the fu_lil-
cles These two hormones are of value 1 stimulating ovaria
and testicular function They are used in failure in devel
opment of the secondaly seaual characteristics in men and
women, scanly or irregular mensiiuation, sterality, impotenc‘e,
and eryptorchism They are not used in primary gonadal fail-
ure since the gonuads ave m a nanreactive state.

The growth-promoting principle of the anterior pituilary 1
considered to be of value in stimulating growth of the bones.
This hormone is used to treat piluitary dwarfism {6 may be
of some valuie in treating Simmonds’ disease and other condi-
tionsy 1 which there is pituitary failure,

The laclogenic principle 1s useful in causing incrcased mulk
production in female.

Anterior pituitary-like hormones
placenta or the blood and urine during pregnancy.

arc ohtained from the
Thesc hor-
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mones are used to stimulate the male and female gonads, for
cessation of menorrhagla, and to cause descent of the ftestes.

The poslerior lobe and intermediate portion of the pituitary
gland secrete two different hormones, oxytocin and vaso-
pressin. Oxytocin causes contractions of the ulerus. Vasopressin
causes contractions of the smooth muscle of the blood vessels,
intestines and urinary tract.

A third hormone produced by the posterior lobe has some
effect upon the excretion of urine. It is called the antidiuretic
hormone of the posterior pituitary gland. It has some control
over the excretion of urine by the kidneys. When the posterior
lobe of the pituitary gland is removed or diseased, a marked
diuresis (increase in the flow of urine) occurs. This condition
is called diabetes insipidus.

Ovarian Hormones: The hormones secieied by the ovaries
are the estrogenic principles and progesterone. These hor-
mones are necessary for the development of the female sex
organs and menstruation. Estrogenic preparations are used
in cases of ovarian deficiency, for relief of menopausal symp-
foms, and vaginitis. With appropriate dosage, growth of the
breasts and uterus may be stimulated. Since the estrogens
hibit the function of the pituitary gland, they should be given
when the ovaries are absent or when they fail to respond to
stimulation from the pituitary. Most of the estrogenic hor-
mones that are available for clinical use are obtained from
pregnant mares’ urine. The urine of pregnant women also
contains high concentration of estrogenic principles.

Diethylstilhestrol is a synthetic crystalline hormone of high
estrogenic activity. It has the same uses as the estrogenic
principles.

Progesterone is a hormone secreted by the corpus luteum
of the ovary. The effect of this hormone upon the female
genital tract depends upon the action of the estrogenic hor-
mone. The main functions of progesterone are to inhibit the
Posterior pituitary effect upon uterine muscle and to cause
the endometrium to become secretory, thereby preparing the
uterus for implantation of the fertilized ovum It also suppresses
menstruation and causes development of the glands of the
breasts. Clinically it is used in the treatment of habitual
abortion, dysmenorrhea, and menorrhagia.



388 How Disease is Treated

During the last three years two new hormones have become
available for the treatinent of rheumatoid arthritis, gout, 1heu-
matic fever, lupus erythemalosus, dermalomyositis, perarier-
itis nodosa, scleroderma, bronehiul asihunia, and pemphigus.
These two new hormones are adrenocorticotrophic hormone
(ACTH) and cortisone. ACTII is derived from pork pituitary
glands by a precipitution method. The minimal cffective dose
i man consists of 5 to 20 mg. administered every six hours
intramuscularly. ACTH stimulates the adrenal cortex and
affeets many metabolic and physiological processes in the
body. Cortisone (17-hydroxy-11-delydrocorticosterone), coms
pound E, is prepared in part from bile acids, Dosage consbfs
of 100 mg. every eight houts for three days, then 100 mng. every
twelve hours for two doses, then 100 mg. every twenty-four
hours for seven to fourteen days or less. When given in {00
high a dosage or for tvo long a tinie, these two hormones may
ciuse un fnereased excretion of nitrogen, potassium, phosphale,
and calcium, increase of the blood sugar (hypergly cemia), gly-
cosuria (sugar in the urine), retention of sodium, chloride, and
fluids, edema, muscle weakness, faligue, high blood pressutt
ot increased hair growth (lursutism).

Anterior Pituitary Hormones: The anletior lobe of the pitul
Lury secreles {wo hormones with gonadotropic properties They
have a special aflimty for and influence the ov: and testi
cle. One of the gonadolropic factors causes growth of lll.C
follicle, while the other brings about luteinization of the folli-
cles. These two hoimones are of value m stimulating ovariai
and testicular function They are used in failure in devel-
opment of the secondary sexual characteristics in men and
woinen, scanty or wrregular menstruation, sterility, nnpulenc’e.
and cryptorchisim  They are nol used in primary gonadal fail
ure siace the gonads are m a nonreactive state. ,

The growth-promoling principle of the anterior pitnjiary 1o
comsidered to be of value m stimulating growth of the bones.
This hormone is tsed to treat pitatary dwarfism It may be
of some value in treating Simmonds’ disease and other condi
tions in which there is pituitary failure.

The lactogenic principle 1s useful in causing increasc:

tion 1 female.
Prze::rior pituitary-like bormones are obtained from the
e blood and urine during pregpancy. These hor-

d milk

placenta or th



Therapeulics 391

Pancreatic Hormone (Insulin): Insulin is necessary for the
regulation of carbohydrate metabolism. It is secreted by the
pancreatic islet cells. This hormone is used in the treatment
of diabetes. It is prepared in {wo forms; regular insulin, which
reaches its maximum effect in two o four hours, and protamin-
zine insulin, which is effective for twenty-four hours.

The extract prepared from liver contains substances that
are necessary for the production of red cells (erythrocyte
maturation factor). Normally this E. M. F. is formed in the
stomach and stored in the liver. When the stomach fails to
form the E. M. F., a macrocytic anemia develops. The most

- important type of blood disorder that develops is pernicious
anentia. Injections of liver exiract produce a dramatic recov-
ery. Once an individual develops pernicious anemia, he must
be maintenanced on liver extract for the rest of his life.

GAS THERAPY—OXYGEN, CARBON DIOXIDE,
AND HELIUM

Introduction.—The main function of the lungs is to maintain
the exchange of oxygen and carbon dioxide between the tissues
of the body and the outside atmosphere. There are two types
of respirations involved during the exchange of gases:
external and internal. External respiration deals with the
h:ansmissmn of oxygen from the inhaled air through the
alr sacs of the lungs into the arterial blood and the elimination
of the carbon dioxide from the venous blood back through
the air sacs to the outside air. Internal respiration deals with
the removal of oxygen from the blood by the tissues, and in
return the tissues release carbon dioxide to the blood. The
lungs are involved in external respiration, while the tissues
are involved in internal respiration. When there is disease
Df.lhe lungs or heart, there may result impairment of respir-
ation which results in an oxygen deficiency (asphyxia),

Oxygen defictency may be produced by several methods:

1. Anoxic anoxia. This type occurs when the amount of
oxygen in the atmosphere is lower than normal {e.g., in high
altitude). Less oxygen becomes available in the lungs and in
ghe bloed to be supplied to the tissucs. The same events occur
1n pneumonia, which reduces the alveolar area, and obstruec-
tion of the air passages (foreign bodies, asthma, tumors),
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Testicular Hormones: Two forms of male hormones hae
seen isolated for therapeutic use: androsterone, oblained from
he urine, and testosterone, obtained from ftesticular-tissue.
lestosterone available for clinical use is prepared syntheti-
ally from cholesterol. It is used o treat underdevelopment of
nale sex characteristics.

Adrenal Gland Hormones: Several aclive crystalline sub-
tances have been isolated from the adrenal cortex. One of
hese is desoxycorticosterone. This substance is now prepared
ynthetically and is thought to be more active than the com-
aereial extracts. It has been used with some success in the
reatment of Addison’s disease,

Cortisone or compound E is excreted by the adrenal cortex.
ts principal use is in the treatment of the collagen diseases
rheumatic fever, scleroderma, ete.). It may prove lo be fﬂ
reat importance. Its potentialities have been discussed in
hapters 1 and 9.

The hormone obtained from the adrenal medulla is epine-
hrine (adrenaline). Synthetic adrenaline has been prepared
r commercial use, It has the physiological effects of nalll.r‘ll
sinephrine. It is most commonly used to reduce the swelliog
" the mucous membrane in allergic conditions and head colds
1d {o raise the blood pressure of patients in shock.

Parathyroid Gland Hormones: The parathyroid secretes a
srmone that affects caleium and phosphorus metabolism, Fol-
wing an injection of parathyroid extract the blood calcium
creases and the urinary excretion of calcium is increast’fl.
is extract is used to relieve symptoms due to hypocalcemia
ctany). Overdosage causes metastatic calcification, decalci-
:ation of the bones, and hypercalcemia.

Thyroid Gland Hormones: Thyroid gland extracts are the
ost commonly used endocrine products. Thyroxin is the
tive substance (hormone) obtained from the thyroid gland.
1der normal conditions the hormone maintains a normal
lance of the metabolic rate and heat production. When the
yroid gland produces thyroxin in excess, symptoms of ner'v-
sness and palpitation develop (hyperthyroidism). Thyroxin
used in the treatment of hypothyroidism, myxedema, and
afinism.
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Fig. 62 (Cont’d) —For legend, see opposite page.
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Fig. 62 —Illustrations of different methods of oxygen therapy: 4, b¥
face mask; B, small respiratory chamber for 1nfants, €, by face nasal
catheter; D, regular oxygen tent with cooling system, elc., for adulis.
(From Meakins: Practice of Medicine )
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When handling oxygen, the fire regulations of no smoking,
live flames, or cautery equipment in the room or near the room
must be observed.

Carbon Dioxide.—Carbon dioxide shmulates the respiratory
centers; therefore, it is useful in treating atelectas:s, hiccoughs,
asphyxia, morphine and barbiturate posoning, and carbon
monoxide poisoning. In most cases it is used in a mixiure
with oxygen—5 per cent carbon dioxide and 95 per cent
oxygen. Occasionally 100 per cent carbon dioxide is used
1o treat atelectasis and hiccoughs.

Helium.—Helium (80 per cent) with oxygen (20 per cent)
is used to treat asthma and diseases that obstruct the air pass-
ages. Helium is helpful because it is so low in density that it
is able to flow through the resiricted airway. The oxygen
concentration is increased according to the patient's need.

PSYCHOTHERAPY

Introduction.—Psychotherapy is the art of treating disease
by the personal influence on a patient of mental impressions
and suggestions. It is a study wiich mvolves the pathological
and normal aspects of the mind. It deals with the patient’s
attitudes and his relations to his environment and to other
persons. All doctors and nurses practice more or less psycho-
therapy when handling patients. A doctor who specializes in
the art of psychotherapy is called a psychiatrist (specialist in
treatment of mental disorders).

Supportive Psychotherapy.—Supportive psychotherapy is a
method directed toward helping the patient regain his self-
esteem and confidence rather than one directed against the
cause of the illness. This type of psychotherapy is most com-
monly used in general practice. For example, a patient in a
muldly depressed state is given assurance and encouragement,
and interest is shown in his case by the doctor.

.Qﬂick psychotherapy deals with hypnotic suggestion pro-
vided by hypodermic injection of placebos (sterile water),
placebo pills (sugar pills}), electric stimulation, and hypnosis

at provides a supportive-dependent relationship. For ex-
ample, the relief of pain by suggestion; that is, the patient
believes that the hypodermic will give him relief regardless
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2. Anemic anoxia. This type is due to a decrease in number
of red blood cells and low blood hemoglobin as oceurs i
anemia and carbon monoxide poisoning.

3. Stagnant anoxia. This type is a result of stagnation of
the circulating blood. This allows most of the oaygen fo be
removed from the arterial blood, but since circulation is slow,
an adequate amount of oxygen cannot he supplied to the
tissues, This condition occurs in heart discase (cardiac fail-
ure, coronary (hwombosis) and peripheral circulatory failure
(shock).

Oxygen.—The main indications for oxygen therapy is oxygen
want produced by any of the three fypes of anoxia. The most
important conditions requiring oxygen therapy are lobar or
bronchopneumonia, shack, acufe cardiac failure, acute core-
nary thrombosis, severe asthma, carbon monoxide poisoning
and respiratory depression due {o anesthetic gases and over-
dosage of morphine and barbiturates. Oxygen must be admin-
istered in known amounts. Oxygen is administered by several
methods: oxygen tent, nasal catheler, and oaygen mask.

The oxygen lent consisls of a lransparent plastic material
which encloses the body of the patient. The material is draped
about the bed and ucked in under the maiiress and on all
sides lo prevent lenkage. The concentration of vyygen should
be between 50 1o G0 per cent at a temperature that 1s comfort
able, about 70° F. After the tent is flooded with oxygen {0
raise the concentration to the desired level, a flow of 6 to (]
liters per minute is enough to maintain an adequate concei
tration. To operate the tent efficiently, great care musl be
taken in tucking in the edges so as to render it airtight.

The nasal catheter used to administer oxygen is a smzll} 12
{o 14 size Latex rubber catheter with eight holes in the terminal
end. The catheter is connected fo the humidifier and ubricated
with petroleum jelly. It is then inserted along the floor of
the nose. The catheler is held in place by taping it }o the
forelead. This method does not exceed a concentration of
60 per cent, so the flow of oxygen should be 6 to 10 liters per
minute.

The oxygen mask fits over the nose and mouth. It has
attached to its base a rubber breathing bag and an mle{ for
the oxygen. This method gives high oxygen concentralions.
The usual dosage is 6 to 8 liters per minute.
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When handling oxygen, the fire regulations of no smoking,
live flames, or cautery equipment in the room or near the room
must be observed.

Carbon Dioxide.—Carbon dioxide shimulates the respiratory
centers; therefore, it is useful in treating atelectasis, hiccoughs,
asphyxia, morphine and barbiturate poisoning, and carbon
monoxide poisoning. In most cases it is used in a mixture
with oxygen—5 per cent carbon dioxide and 95 per cent
oxygen. Occasionally 100 per cent carbon dioxide is used
to freat atelectasis and hiccoughs.

Helium.—Helium (80 per cent) with oxygen (20 per cent)
is used to treat asthma and diseases that obstruct the air pass-
ages. Helium is helpful because it is so low in density that it
is able to flow through the restricted airway. The oxygen
concentration is increased according to the patient’s need.

PSYCHOTHERAPY

Introduction.—Psychotherapy is the art of treating disease
by the personal influence on a patient of mental impressions
and suggestions. It is a study which involves the pathological
and normal aspects of the mind. It deals with the patient’s
attitudes and his relations to his environment and to other
Persons. All doclors and nurses practice more or less psycho-
therapy when handling patients. A doctor who specializes in
the art of psychotherapy is called a psychiatrist (specialist in
treatment of mental disorders).

Supportive Psychotherapy.—Supportive psychotheirapy is a
method directed toward helping the patient regain his self-
esteem and confidence rather than one directed against the
cause of the illness. This type of psychotherapy is most com-
monly used in general practice. For example, a patient in a
mildly depressed state is given and encour t,
and interest is shown in his case by the doctor.

.Quick psychotherapy deals with hypnotic suggestion pro-
vided by hypodermic injection of placebos (sterile waler),
Placebo pills (sugar pills), electric simulation, and hypnosis
that provides a supportive-dependent relationship. For ex-
ample, the relief of pain by suggestion; that is, the patient
believes that the hypodermic will give him relief regardless

AT .
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of what it contains, Hysteria is the most common condition
that yields to this type of (reatment.

Many patients have a guilt coniplex, or a feeling of shame
or of being wicked because of some act they have done; such
a guilt complex may result in an abnormal behavior pattern.
As the contact and relationship between the patient and the
doctor becomes one of trust, the patient will sooner or later
make a confession of his shameful or guilty feeling. Through
his confession the pafient may receive relief from his symp-
toms. The doctor by his knowledge and understanding of
human nature js able to explain to the patient a full meamng
of various moral codes so that the patient may sense and meet
his problem. This type of treatment is called mental catharsis.

Psychozmalysis.~Paychoanalysis is a special form of psycho-
therapy that involves the Freudian technique. It involves
{requent meetings with the patient over a period of months
The doctor listens to the story of the patient’s life, his ideas,
emotions, dreams, and memories, and through these he is able
to interpret the meaning of various symploms, feelings, and
bebaviors,

Psychothcrapy requires the full assistance of the nurse,
physiotherapist, psychologist, social service worker, and occu-
pational therapist for the treatment to be successful. All have
some contact with the patient, and their influence can help
the patient obtain an insight into his problem. The psycholo-
gist gives the patient psychological tests, The social wquer
investigates the background, home life, and other environ-
mental factors that may influence the patient’s mental illness
and treatment. However, this treatment is subject fo many
pitfalls and should be undertaken only by persons especially
trained therein.

PHYSIOTHERAPY

Introduction.—Physiotherapy (pliysical therapeutics) is th.e
treatment of disease or injury by the use of the various physi-
cal forces of nature (water, heat, cold, sunlight, exercise, mas-
sage, electricity). The importance of physiotherapy was syhov;x[l
by its great use by the Armed Forces dun'ng_ World W af'
to rehabilitate soldiers. This ficld of treatment js used by c\}fz
general practitioner and specialist. The general surgeon
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found it valuable in the affcrcare of traumaltic condihons of
the extremities as an aid in the restoration of function. In
orthopedics, superficial and deep heat and massage are helpful
1 many joint diseases. The contractile currents, heat, massage,
and re-educational caercises are essential in the treatment of
infantile paralysis and postural defects. In the numerous foot
disabilities, massage and exercise are helpful in strengthening
the muscles. The dermalologist frequently uses ultraviolet light
fo help treat skin infections.

Heat.—Local heat apphed to a peripheral area of the body
causes the arlerjoles, capillaries, and veins to dilate, resulting
in an merease in blood flaw to that area. Application of heat
!o the entire body causes a general reaction resulting in an
Increase in body temperature, pulse rate, respirations, profuse
sweating, and output of urine. This gencralized increase in
body metabolism causes a loss of body fluid (water, salt) aad
weight, If excessive heat 1s allowed to continue for too long
a lime, dehydration, alkalosis, tetany, or circulatory collapse
may develop.

Heat may be applied or transmitted to the body by conduc-~
bon, convection, radiation, or conversion. Conduction is the
transfer of heat from one body to another by contact. Ex-
amples of duction are the hat-water bottles and electric
hentl_ng pad. Convection is the transfer of heat to the body
by circulating hot air. Examples are the hot air blower and
alr-conditioned fever cabinet. Radiation is the transfer of
heat by passing heat rays through space. An example of this
type is th¢ nfrared lamp. Conversion is the transfer of heat
fo the body by ligh frequency currents that produce heat in
the body tissues. This latter method is called diathermy.

Cold—Application of cold either locally or over the whole
body causes the skin to blanch and become white. This is due
to constriction of the arterioles. After the cold is removed,
the vessels dilate, producing a red skin, giving the sensation
of warmth. In the presence of airculatory disease, cold appli-
cations are dangerous.

Diathermy.—Medical diathermy is the use of lugh frequency
currents fo produce heat in the body hssues for therapeutic
reasons, The heat produced is maintained at a therapeulic
level that does not injure or destroy the tissues. The high fre-
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teney current heats the boedy tissues through which it passes
ad gives the patient the sensation of warmth.

Medical diathernty {s used as an adjunct in the treatment
f some tranmatic conditions and inflammations of the bones,
oints, bursae, les, Yig its, and tend including frac-
ares, spraing, and dislocations, muscle strains, bursitis, teno-
ynovitis, niyositis, peuritis, and arthritis. Diathermy should
w0t be used in acute inflammatory processes {acule astbritis,
ieute pelvic jnfection), acitte gastric wlcer which might bleed,
w nerve injuries where the sensation fo heat is lost

Massage.—Massage is a systematic passive movement of the
nuscles by friction, stroking, and kneading lo replace the l:{ck
»f muscular exercise. 11 increases local circulation and maw.
laing the suirition of fhe body tissucs in patients who are bed-
fast. Massage is wsed in ihe frealment of fracture, sprains,
nerve injuries, ofiff joints, dislocations, chronic arthrills, a2
terior poliomyelitis, Massage should not be used in acule myo-
sitis and phichitis and other cases of local Hssue injury which
may become aggravated in the process. .

Therapeutic Exercise.~Therapeutic or corvective exercise i§
scientifically controlled movements of the body. It is used
for the purpose of re-cducating and restoring diseased or
injured muscles and nerves lo functiosn as normally as possi!)l\t-
‘There are two types of therapeutic exercise: aclive and passive.
For either of these mvthods to be successful, full cooperaliol
of the patient is necessary.

Active exercise is employed in two ways: active movemen!
by the patient, such as breathing exercises, swimming, and
setting-up exereises; and resistive movement in which the te::h-
nician applies resistance to ane set of muscles, thereby making
another group of muscles relax,

Passive excrese is movement of muscles and joints by fhe
jechnician in cases m which active movement might be harmni-
ful or ib which the patient connot participate This fype o
exeraise helps strengihen the mnscles and improves mutrition
aud circulation. )

Therapeutic exercise is used in spastic paralysis, acuic &
chronic arthritis, weakness and stiffness of the exirenties,
infantile paralysis, and injuries to muscles, nerves, and ";‘3
dons, correction of ﬂa(fe'cf‘ and of curvature of the spine, &
strengthening of shdominal muscles.

te and
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Radiant Energy.~-This is treatment of disease by the use of
light rays. Light rays are oblained from a natural source, the
sun, or artificial sources, such as ultraviolet or infrared lamps.
These rays are invisible, and because of this they are more
correcily called radiant energy. Ultraviolet and infrared rays
are arhificially produced by passing visible light through a
prism. The light that passes through the prism is broken
down into its color components and is emitted as various colors
of the rainbow. Below the red end of the visible rainbow is
the invisible infraied ray, and above the violet end lies the
ultraviolet ray. These two types of rays have different physio-
logical effects on the body. Ulfraviolet rays produce photo-
chemical changes in the skin and stimulate metabolism, circu-
lation, and cellular activity in other tissues. Ultraviolet rays
act on the skin 1n such a way that the ergosterol in the skin
forms vitamin D. Infrared and visible light are used for the
production of heat in the superficial tissues

Pr t-day evidence indicates that ultraviolet rays have a
prophylactic and curative effect on rickets, infantile tetany,
and disease of calcium metabolism, such as osteomalacia.
Ultraviolet rays have been beneficial in treating tuberculosis
of the bones, joints, intestine, peritoneum, sinuses, laryns, and
lymph nodes. They are used lo treal acne vulgaris and lupus
vulgaris, Following exposure fo ultraviolet rays, the skin
becomes pigmented.

Infrared radiation and visible light rays are used for the
same conditions as heat. After repeated exposures, the skin
becomes mottled with brown pigment.

Ultraviolet and infrared radiation should be used with care,
for overdosuge may cause injury fo the skin and severe

?yslemic reactions such as dermatitis, headache, nausea, and
ever.

Hydrotherapy.—This 1s the use of water in treating disease.
Hot or cold water applied to the body has the same effect on
the tissues as other applications of heat and cold. Water is a
very convenient method of extracting heat from and adding
heat to the body. It is easy to handle and may be applied as
hot or cold compresses for use on any part of the body. It
may be used as local or general applications.

Local applications consist of hot and cold compresses, whirl-
ool bath, and sitz baths.
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Hot compresses are warm, moist wrappings. The heat pro-
duced helps relieve pain in bursitis, scialica, and Iumbago. To
be effective, the compresses are renewed every fifteen minutes.
They are also used to prevent spread of infection by concentrat-
ing the arecas of inflammation and promoting suppuration.

Cold compresses are used o lessen febrile headache and
acule fever, to prevent the spread of infection and swelling
in cellulitis, phlebitis, and bursitis, and 1o keep down the swell-
ing in sprains and strains.

The whirlpool treatment is the immersion of the body or
any part of it in water that is kept in constant motion. The
effect is gentle massage and heat. It is used to treat painful
stlumps and scars, arthritis, and inflammation of joints and
muscles. It is also used as a massagé to aid in the movement
of stiff joints and injured extremities.

In sitz baths the lower half of the trunk, including the hips
and pelvis, are immersed in a pan of water. This is used to
promote circulation in the abdomen and pelvis. This type of
bath is used to treat dysmenorrhea, painful hemorrhoids, and
Pprostatitis.

General applications consist of underwater exercise pools,
ablution, full wet pack, and continuous tub baths.

The underwater exercise pool is a bath large enough to
permit exereise by the patient in the water. It is used to lighten
the weight of the parts of the body which are to be exercised.
This permits use of the muscles of the limbs for re-education
work after infantile paralysis, nerve injuries, and orthopedic
operalions,

Ablution is washing or cleansing of the body with water
accompanied by rubbing. Cold water is used fo reduce high
temperatures in acule febrile conditions and warm water {0
produce relaxation in patients with functional disorders.

The full wet pack consists of wrapping the body in a “"Cl
sheet. This is used to control patients with severe psychotic
reactions.

The continuous bath 1s a full bath in which the patient re-
mains for hours or days The temperature of the \\'ﬂfcf‘ 15
kept constant. It is used for its sedative cffects in nervous
conditions and in the treatment of severe body blfx‘ﬂ.SA .

Other methods ly used are douches and "‘r“Ea“o‘;s'
The douche cousists of a constant stream of water against the




Therapeufics 401

surface thal lines a cavity. Its most inaportant effect is cleans-
ing. Trrigations consists of pouring or spraying a stream of
water over the infected or diseased area. It is most conimonly
used to treat tonsillitis. This method is also used fo wash out
the stomach, reclum, colon, vagina, and bladder.

Fever Therapy.—The production of artificiai fever by
physical means for the treatment of disease has bemeficial
cffects. Fever of this type is thought (o hinder the growth of
hacteria, 1o stimulaie the production of antibodies, to increase
the ability of the white hloogd cells to engulf bacteria (phago-
cylosis), and 1o decrease the potency of toxins. Fever therapy
is a hospital procedure. A patient being treated with artificial
fever requires close observation by well-trained personnel and
the constant attendance of the nurses.

There are several methods for the production of artificial
fever. Radiant heat is used in the form of luminous or non-
luminous heat cabinets. Hot baths may be employed for short
treatments with femperatures reaching 103° F. High frequency
electrical currents as used in diathermy serve as a good source
of heat, Inoculation of malaria produces therapeutic levels of
fever. Since it produces an active discase by itself, the use
of malaria has been replaced by other means. Combined
fever-antibiotic therapy (penicillin) is of value in treating
gonorrhea,

}Vhile fever therapy has heen used in many conditions, its
chief indication is to treat gonorrheal complications, syphilis,
neurosyphilis, and chorea. Fever therapy has also been used
to treat neuntis, chronic nonspecific arthritis, and undulant
fever.

Fever therapy is not without danger, so patients must be
carefully screened and closely observed durmng treatment. It
should not be used in the presence of advanced age, rheumatic
beart disease, aortic ancurysm, dabeles, cardiac or renal in-

sufliciency, pulmonary tuherculosis, and advanced arterio-
sclerosis,

i Low Frequency and Constant Current.—The currents used
in this \ype of therapy are of great value in treating a linuted
number of conditions. The current used may be direct or
al_lcm:fﬁng. Faradic current is the introduction of rapid elec-
trical impulses for a very short time. It is used to stimulate
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muscles which are poor in tone but have an intact nerve
supply, such as muscle injuries, and in the re-education of
muscles after fractures. The galvanie, or constant direct, cur-
rent is used to produce contractions in paralyzed muscles. It
is most frequently used in infantile paralysis and Bell’s palsy.
Shoek therapy and elecirieally induced convulsions are used
in psychiatric hospitals for the treatment of depressive states
and epilepsy. The convulsions are introduced by clectrical
current with the liope of bringing about an electrical rear-
rangement of the nerve impulses with a return {o their normal
equilibrinm,

OTHER TYPES OF THERAPY

Climate as a Therapeutic Agent (Climatotherapy)—Xt has
heen shown that climafe plays an important part in the devel
opment of man and his resistance to disease. The pl\ysiology
of the body in part is altered by changes in weather anq _ch~
matic conditions. By climate is meant the average coudxlfon
of the atmosphere at a certain place, taking into consideration
temperature, rains, and wind velocity, By weather is meant
the stafe of the atmosphere with respect to the heat, cold, calm-
ness or storm, ete, over a short period of time,

Climate affects people in various ways. Those living in the
cool temperate zone have more physical and mental encrgy
and high resistance to infection and grow faster in stature than
individusls living in the tropical zones where life is‘ 1‘35!
vigorous, However, associated with this energetic type of‘hvmg
and sudden changes in clunate is 2 higher incidence of disease.
Toxic goiter, rheumatic fever, respiratory infection, henft fail
ure, diabetes, and arteriosclerosis are more common in the
temperate zone than in the tropical region Individuals suffer-
ing from chrome honchitis and sinusitis and frcque{x! upper
respiratory infections may receive some relief by moving from
{he cold northern elinate to southern Califorma, Arizona, and
New Mexico, Individuals with arteriosclerosis, rheumatic {e"cr,
diabeles, aud thyrotonicosis ave benefited by {ropical climate
because the metabolic conditions of the hody are r.educf:tlh
1igh attitude of over 3,000 feet is dangerous for n}dlvuhx& N
sith heart disease because of the reduced aunospl}enc OX.\'%C!:;
Fuberculosis is treated best in the dry warm climate of
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southwest because the heat reduces the activity and metabolic
processes and lessens the chances of secondary infection,

People who have lived most of their lives in the tropics and
then move out are very susceptible to infections with the
sudden change in climate.

Artificial air conditioning and indoor winter heating provide
a sharp contrast between indoor and outdoor air and result
in abrupt atmospheric changes which make one more suscepti-
ble to infection. Air conditioning has been of some benefit
fo individuals suffering from allergic conditions such as asthma
and allergic rhinitis.

Fig. 63.—C 1 pattent on ex;

'y work therapy under
Supervision of occupational therapist, (Courtesy of National Tuber-
culosis Association; Medichrome, Clay-Adams Co, Inc.)

Occupational Therapy.—Occupational therapy creates an ouf-
let for man’s desire to provide food, shelter, and clothing and
to be active in some type of work. For this type of treatment
to be successful the physician must have the full cooperation
ol the patient. The patient is given some interesting task to
Perform that requires mental and physieal activity Activities
are directed to make the patient concentrate and to forget his
illness, All work performed should be under the guidance of
specially trained, technical advisors. The patient must be
made to feel that the work will help him.
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There are numerous types of activities and work that pa-
tients may perform; for example, games help children develop
their minds and bodies; wood carving, paper work, metal and
leather work, and reading help patients make use of their
minds and diseased extremities.

Occupational therapy is helpful in cases where the disability
of the patient requires vocational rehabilitation. The patient
can learn how to fill a job or to make things and thus regain
his self-sufficiency.

Occupational therapy has been found most useful in restor-
ing function to injured and arthritic joints and limbs and in
bedridden and mental patients.

X-ray and Radium Therapy.—Iu 1895 x-rays were first dis-
covered by the physicist Wilhelm Conrad Rénigen. Soon,
additional fundamental discoveries were made in this field;
Henri Becquerel, in 1896, discovered that uranium emitted
x-rays; in 1896, Marie Curic and her husband Pierre discovered
radium. .

X-rays and radium produce the same therapeutic effect in
the body. The type of radiation used for treatment depends
upon the location of the diseased tissue. An attempt is _m-'fde
to use the method that gives the best distribution of radiation -
and is most effective for the lesion in question.

Xerays are produced when an electrical charge is made fo
pass across a vacuum (x-ray) fube. When the current stops.
the emission of x-rays from the tube stops. X-rays are used
for ireatment of external lesions (psoriasis, skin cancer. acné,
and carbuncles), deep-seated lesions of the bone (Ewings
tumor), cancer of the bowel and of other organs that has
spread to other organs, sarcomas, and leukemia.

Radium produces rays that are given off spontaneously at
a constant rate and cannot be accelerated or retarded. Radium
is placed in special containers in the shape of small n.cedlcs,
secds, or capsules. These may be implanied directly into of
next fo the Iesion. Radium is best used to freat cancer of the
mouth, fongue, cervix, and bladder.

In many cases both x-ray and radium are used {ﬂge‘}f,el‘l:
it is more comuton {o Use x-ray or radium in combination “jd
surgery in which all the cancer cells have not been remo\i:k:

X.rays and radium are always administered z\yjf]} somcmr! o
The control of the rays and the amount of radintian mt
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complete. The skin and deep tissues may be damaged in such
a way that the mechanism of repair 15 lost. Over-radiation
produces necrosis of the tissue, resulting in a chronic ulcer,
and may cause the formation of cancer,

Following radiation for malignant lesions, patients should
receive good supportive treatment, such as proper diet and
plenty of fresh air. The red and white blood cells should be
counted at frequent intervals because radiation causes hypo-
function of the bone marrow.

In recent years the chemicals phorphorus and iodine have
been specially treated to make them radioactive. Radioactive
phorphorus is used 1 the treatment of disease of the bone
marrow such as leukemia. Its main effect is on the bone
marrow and causes a reduction in the number of red and
white cells and platelets. )

Radioactive iodine is admi ered orally and is used lo
treat thyrotoxicosis. The radioactive iodine is concentrated in
the thyioid gland and gives off rays that affect the thyroid
lissue.

Surgical Therapy.—Surgery is a branch of medicme that
deals with the treatment of disease by manual or operative
procedures. An operation is treatment performed with instru-
ments by the hands of a surgeon. A surgeon is a doctor who
specralizes in hus type of treatment.

Injury: Injuiy to body tssues can occur by amy of five
methods—trauma, chemicals, extremes of temperature, radiant
energy, and pathogenic bacteria. Regardless of the agent
causing the injury, there 15 always the danger of infection.
The lesions produced by violence are called wounds.

To reduce the incidence of infection, the wound is washed
with a sterile solution of water or saline to remove the dirt
and dead tssue. In large, tearing wounds the dead tissue is
cut away, If the wound is fresh, it is closed with sutures and
bandaged. Untreated, old, infected wounds are thoroughly
cleansed and left open to allow drammage Infection of a wound
means previous contamination with bacteria and that time
has elapsed since the injury to allow the bacteria to grow and
to invade the tissue, In avulsion wounds, where a part of the
hody or a large area of tissue has been torn away, a skin graft
1s used to cover the denuded arca. Skin grafts are frequently
used to replace tissue lost from severe burns.
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Deep wounds which might result in severanve of Jarge blood
vessels may produce shock becawse of the loss v blood. The
first step s to control the hemorrhage, This 1 true in the
treatinent of any wound, superficial or deep. In most cases
biceding can be conirolied by applying pressure over the
wound.

In treating fractures, certain principles nust be adheted to!
(1} tmmobilization of the fractured limb by wood or mell
splints, or plaster casts, traction, ox suspension; {2) reduction
of {he displaced bones by manual manipulation or traction.
If tbe fractured bones have broken through the shin (com-
pound fracture}, the first freatment Is to prevent infeetion
If the compound fracture is old (six to twelve hours), surgical
procedures ave omitted untif infectzon has heen controlied, In
tresh compousnd tractures the wound s eleuned and the bones
sel and a plaster cast applied.

Infeetion: In the majorty of cases infections are associated
with wounds, superficial abscesses (boils, deep-sealed a}»
scesses), and intected abdonunat o1 gaus such as the appendix
kidneys, and gall bladder When these organs become wfected.
they are usually removed.

In diseasey of the tungs m wineh pus (ciuphyema} or Hud
{pleural efTusion) develops wn the plearal cavity, st is necessary
to insert a special necdle (trocav) wito the cavity (Hioracente
sis) and remove the flind  Flud in the peritoneal cavily s
vemoved by the sume method This s called paracentesis.
Surgical procedures are used m the {reatment of !«ibcrculqsxs.
The purpose 1s to put the discased lung at rest {o allow healing
Arr may be ingected into the pleursl cavity {(arhficial ppewmo-
thurax) s0 as partiatly to collapse the lung Uecasionally e
pleura s held against the chest wall by adhesions, and st 5
necessary to cut these (puenmonolysis) to allow the fung 1o
collapse. If tuberculosts 1 extenspve it may be peeessaty to
collapse the lung permanently  This is done by reniosng sev
eral ribs (thoracoplusty) which permuts part of the chest wall
to collapse. Qecastonally the phrense nerve is cut or <1 ushed
so as fo paralyze the diaphragm, therehy preventing its mose
ment. This procedure by ealled a phremeectomy. in cases ¢f
cancer of the lung, fung abscesses, ot Dbrouchiectasss, a whole
fung ny he yamosed (pneumoncctamy}.
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‘With new and modern methods it is now possible to perform
surgery on the heart and large blood vessels. Foreign bodies
such as hullets and shrapnel have been successfully removed
from the heart muscle, cavities of the heart, and aorta. In
chronic pericarditis in which the sac (pericardium) that sur-
rounds the heart has been infected and become scarred, it may
shrink in size and cause pressure on the heart. In such cases
the pericardial sac has been removed or had an opening made

" it to give the heart more space. In acute pericarditis with
cffusion the fluid is removed with a needle and penicillin
injected.

Amputation of an extremity is done if no other form of treat-
ment is possible. This may he necessary in compound frac-
tures, arteriosclerosis, and infection when the circulation is
impaired and gangrene may set in, and when bones and flesh
are so mutilated that they are impossible fo repair.

Neoplasms—Tumors: Tumors are of iwo kinds: mahgnant
and henign, Bolh benign and malignant tumors may oceur
in any organ in the body. Benign tumors can be removed with
permanent cure. Malignant tumiors (cancer) may in some
cases be cured if the diagnosis is made early and the tumor
and all its ramifications removed. If there is extensive local
nvasion of the surrounding tissue with spread to the Iymph
nodes or other organs of the body (metastasis), it is impossible
for the surgeon to remove all the cancer cells.

Obstruction: Obstruction of the respiralory or inlestinal
tract is a serious surgical condition While the obstruction pre-
vents the passage of air into the lungs and the passage of
material into the gastrointestinal tract. the rapid downhill
course and death of the patient are usually due to secondary
changes 1If the trachea becomes blocked by a foreign body
or swelling of the mucosal lining or tumor, the trachea must
be opened helow the obstruction and a tube inserted into the
lumen of the trachea {tracheotomy). This enables the patient
to breathe, A foreign hody that hecomes lodged in the bronchi
of the lung may be removed by the bronchoscope. Tumors
of the esophugus are treated by making an opening in the
stomach through which the palient is fed. Stricture of the
Q50'1’llagus can be reheved by first passing small beads on a’
string and then gradually mcreasing the size of the beads
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Deep wolnds which might restdt fn severance of large hlood
vessels may produce shoek Peeause of the low of blood. The
first slep is fo control the hemorshage. This I e in fhe
treatment of any wound, supetficial or deep. 5 wost G
bleeding con be centpoticd by upplying pressure over the
wound,

in {reating fractuees, cortadn principles musf be adhered o
(1) immobilization of the fractared limb by woud of metal
splints, or plaster cants, traction, or suspension; (3 reduchion
of the displaced bones by manuat maniputation ot {raction.
If the fructured bones have bsoken through the skin {cunt
puouid fragiure), the first treafment is o prevent infection
i the compound fracture is old (six to fwelve howrs), sugical
pracedures are omitted until istection has been conlt olfed. I
fresh compound fractures the wousd i» cleaned i {he houts
set and a plaster cust apphied.

Infection: In the majorsts of cases wfectany are associated
with wounds, superficial ubscesses (botls, deep-seated ab-
seegses)y and intected abdomnal oigans such as the :zppcudl\v
kidpeys, and gall Bludder, When these organs become infected:
they are usually remoy ed.

In discases of the fangs in wiich pus (emphycma) or {luid
tpleural affusion) develops in the pleural cavity, itis necessaty
to Insert @ spectal needle (frocay) into the cavity (!homcenlg‘-
sis) and remove the fhuid  Flad m the peritoneal cavily
removed by the same method  This 3o called pmuceu!es&
Surgical pracedures are used m the freatment of mberculqsls.
The purpose is {0 put the dseamed lung at rest to allows healing.
Abr may be injeeted into the pleural cavity (articial prcnd
thorax) so as partially o cotlapse the leeg. Occastonally ﬂl.'-'
pleura is held against the chest wall by adhesions and 1t B
necessary to cut these (pmquuunolysis) 1p allow the fung to
collappe. 1f tuberrulosis s exteusine 1t may be preesxdly to
cotlapse the ng permancatly This s done by resoring se¥
cral ribs (lhcﬂ‘:tuzﬂu.\ly) wihieh peymuts part of the chest wall
ta collapse Occasiomally {he pluenic perve s el er o ushed
w0 a3 0 paralyze the diaplieagm, theveby preventing s morer
ment This progedire 1 called a phrenicectomy. Tn cases of
cancer of the Mg Tung abscesses, 01 pronchiectasss, & whaie
fung may be remored (pncuxmmecmmy).
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3. What should the nurse know about any drug administered
to any patient in her care?
. What are the most commonly used biological agents and
what conditions are treated by them?
. What is meant by prophylactic biological treatment?
How may oxygen deficiency be produced?
. What are the indications for oaygen, carbon dioxide, and
helium therapy?
8. What are the functions and responsibility of the nurse in
your hospital during gas therapy?
9. Discuss supportive psychotherapy and psychoanalysis as
used today.
10. What are some of the types of physiotherapy? Discuss
the conditions for which they are most commonly used.
1. In what diseases does climatc play a significant part?
12. Discuss the use of x-ray and radium today.

'
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ntil the scarred tissue dilates Obstruction of the pylorus is
elieved hy attaching a segment of small howel fo the stomach
trough which an opening is made, permitting food to by-pass
e obstruction in the pylorus and flow from the stomach
irectly info the small inlestine. Small and large bowel ob-
truction may be relieved by removing the cause of the obstriic-
on or by removing part of the diseased intestine and joining
e ends of the infestine together. In large bowel obstruc-
of, an epening is made from the intestine to the oulside of
1e ahdomen (colostomy).

Congenital Malformations: Congenital malformations are
baormal formations of the hody tissues that exist at the time
" birth. They may be multiple or single. Partial obstruction
»fenosis) of the anus or pylorus or complete obsiruction
stresia) xequires immediate operation. Other anomalies such
s clubfoot, spina bifida, harelip, and supernumerary fingers
e correctible by operation later in life. Congenital matforina-
ons of the large vessels of the heart—for instance, pulmonary
enosis, which produces cyanosis in the newhorn (blue bahy),
1d patent ductus arteriosus-—can now be treated swgwealh
ith good results.

Precperative and Postoperative Care: The care given (o the
tient before and after operation is the responsibilily of the
wse, Good preoperative care includes the administration of
lids, enemas, and sedation and mental and physical rest
1¢ patient must be made to feel af easc and be given assur
ice. After the uperation the nurse has a larger responsibilily
caring for and observing the patient. She must be alert for
anges in hlood pressure, pulse, respirations, and (emperﬂ!l‘H‘C
ud for signs of shock and pneumonia I the patient cum!)inu}s
pain, its cause must he determined before medication IS
ven. Special care of the stomach, bowels, and b]mld‘ef‘ s
quired in most surgical cases to prevent nausea, vomiting
nstipation, dilatation of the stomach and intestinal tract, and
adder distention.

STUDY QUESTIONS~UNIT V

. Classify and describe the different kinds of treatment.
Discuss in general the functions of the nurse in all treal-

ments



UNIT VI

HOW DISEASE IS CONTROLLED
AND PREVENTED

The material here presented is planned to give a general
over-all introduction to the broad field of public health. More
specific and detailed studies of this important subject will come
later 1n the curriculum, However. before beginning the de-
tailed studies of the different clinical fields, the student should
have a good foundation of development and activities in the
public health field, and this should be integrated later in each
clinical area. The background subjects of physics, chemustry,
bacteriology, nutrition, and sociology are necessary for the
mastery of this unit.

CHAPTER 29*

GENERAL INTRODUCTION TO PUBLIC HEALTH

Historical Background.—Public health as we understand 1t
loday was unknown to our predecessors. Primutise man lived
by himself more than he did in a group, therefore, his struggle
for survival against discase and the forces of nalure was more
of an individual problem. His nstinct led him to seek steps
that prolonged his well-being Because disease was not under-
stood, concepts developed that centered around rehgious
Ttuals  Out of this turmoil men appeared who were able to
bring the people of their time under their leadership and to

* This chapter may be studied with reference 1o Chapler 1
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nurses. For her service she was given a large gift of money
with which she opened a school of nursing at Saint Thomas
Hospital. Through her teaching, graduates of the school car-
ried her methods of nursing throughout the world. In 1862, a
social reformer, William Rathbone of Liverpool, becante inter-
ested in Florence Nightingale’s work, and together they estab-
lished the first municipal public health service in Liverpool.

Throughout the eighteenth and nineteenth centuries, men
the world over were performing scientfic study in the hope
of relieving the world of its sufferings. Their progress was slow
and difficult due to lack of good equipment. Jenner, in the
eighteenth century, proved that smallpox could be controlled
by vaccination. Robert Koch isclated the tubercle bacillus in
1882. Klebs gave the first description of the B. diphtheriae
in 1883. It was not until 1877 that Pasteur proved the germ
theory. From that time on progress in the control of discase
was rapid and led to the present-day public health system of
accurate vital statistics and epidemiological studies. To make
the system function as a nation-wide program, community
health centers werc formed, and public health activities were
planned for personal hygiene, sanitation, communicable dis-
ease control, control of epidemics, and health supervision of
children and industrial workers.

The Nurse in Public Health.—The public health nurse plays
a great part in any public health program. No phase of public
health escapes her influence. She is active in rural areas,
sch.ools, factories, local, city, and state health centers, and the
United States Public Health Service or as a Red Cross nurse.

i She has been trained to act as a leacher and advisor to the

sick and famlies in need of help. Her knowledge of disease
Df the community is useful in recognizing and locating indi-
viduals in need of medical diagnosis and treatment. If disease
Is prevalent in a family, she secures nursing care and help
for the family. She instructs the neighhers, family, ac relatives
how to carry out medical, sanitary, and social care so as to
brevent disease. She advises these individuals on health and
how to proceed with the doctor's orders.

A.public health nurse is important in helping persons and
fﬂm.llies adjust themselves to their social problems following
an illness. She helps teachers and social workers promote
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show {he advantages of preventive measures for coulroling
disease. Such a man was Moses, the great leader of the Jews.
He made and enforced Jaws concerned with personal health,
quarantine for individuals ill with infectious discase, isolation
of lepers, and the slaughiering of animals for food.

At the same time that personal hygiene was being practiced
in ancient Greece, the Romans (494 n.c.) were beginning the
practice of sanitation,

‘With the approach of the Middle Ages there came a decline
in the practice of hygienc and sanitation. However, the conirol
of epidemic disease could not be pushed aside, for its control
was a necessity for life. Although isolation had been practiced
by the Jews before this time, its development in medieval times
marks one of the great steps toward modern public healih
Even though this was a method of preventive medicine, pothing
was undertaken to do away wilh the underlying sanitary and
hygienic factors which help spread disease. The Middle Ages
in Europe produced two publie health procedures: isolation
and quarantine. Sporadic allempls at social reform were made
by King Jehn I of France, 1350, the Pope. and other {eaders.
but little was accomplished. The large cities were gutfeis of
filth and remained so until the nineteenth century. This period
marks the beginning of modern public health.

As early as the sisteenth century Saint Vincent de Paul, 8
Cathalic priest in Paris, founded the order of the Sisters of
Charity. They worked as public health surses and helped
through the guidance of the priests, fo eliminate somc of the
poverty and disease at that time.

In the year 1773, John Howard, the sheriff of Bedfovdshire,
made a campaign against the lack of hiygiene and sauitation
hie found in the hospitals, asylums, and prison camps Eng-
land and throughout Europe His work produced a dircct effect
upon the Rritish public, and steps were taken by the House of
Commons and Parliament fo betler sanitary condstions of all
institutions., 3

In the nineteenth century, Elizabeth Fry began a campalgn
for prison reform in Newgate Prison for women in London.
She also organized womien into groups who were known as
visiting nurses. Such groups swere, however, not recognized
unti} Florence Nighlingale returned to London from the
Crimean War where she had proved the sajue of womien as




CHAPTER 30

THE FEDERAL HEALTH PROGRAM

Health Administration in the Federal Government

The constitution of the United States does not give the
Federal Government authority to make laws which govern
the public health of the people. It delegates that power to the
states. However, the constitution does give the Federal Gov-
ernment control over certain measures for the general welfare
of the couniry. This it does through the United States Public
Health Service. The individual states may receive aid through
the United States Public Health Service.

In general, the Federal Government is xesponsible for the
health of the nation and the prevention of the spread of disease
between the states and the entrance of disease mnto the United
States from abroad.

The power to regulate commerce with foreign nations and
among the several states is far reaching as interpreted by the
Federal Government. Control of commerce, fransportation
of all persons and articles, whether by land, water, or air,
including all personnel (shipper. employer, employee), comes
under the authority of the Federal Government. By regulating
commerce, the Federal Government has the power to prohibit
entrance of persons or articles into the United States when
such an entry may be dangerous to the well-bemng of the
public. The power to prohbit the transportation of an article
carries with it a provision requiring spection and proper
labeling of some articles. This power 1s broadened by the
Food and Drug Law.

The power of taxation is used to regulate public health
through the Harrison Act, which controls the sale of narcotic
drugs (morphine, codeine)

_Although the United States Public Health Service 1s respon-
sible for the health of the nation, some public health activities

113
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health cducation. The development of comuounily health pro-
grams depends upen her inittative and influence in leading
the community to belter health canditions. She helps spread
education in preventive medicine by urging frequent medical
examinations, immunization against disease, mental and per-
sonal hygiene, and good nufrition.

Although the primary aim of the public health murse is
care of the sick, she can contribute much to the advancement
of modern public health,
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are undertaken by other Federal Bureaus and Departments.
The Bureau of The Census (Department of Commerce) com-
piles vital statistics. The Department of the Interior has
charge of the sanitary and health services of the National
Parks and the Indian medical services. The Department of
Labor is concerned with the Women’s Bureau and the Chil-
dren’s Bureau. The Children’s Bureau has three main func-
fions: to supervise the welfare, health, and cmployment of
children, The Department of Agriculture studies the sani-
tation of the dairies and meat-packing houses and their prod-
ucts and admimsters the necessary laws for the protection
of food and drugs.

The United States Public Health Service.—The United States
Public Health Service was founded in 1798. It originated
from the Marine Hospital Service which gave medical care
and hospitalization to American sailors. Each sailor was
Tequired to pay a small monthly fee for his medical care. The
fee was collected as tax by the Collector of Customs. Since the
Collector of Customs was under the authority of the Treasury
Department, the Marine Hospital Service came to be under
the control of the Secretary of the Treasury. As the Marine
Hospital Service grew in size, so did its authority. It had
authority to issue quarantine measures at the seaports and
to prevent the entrance of diseased persons from abroad. This
was later increased to include assistance from the state and
mumecipal health agencies. Following further expansion of
!.he public health functions of the Marine Hospital Service,
its name was in 1812 changed to the United States Public
Health Service. The Surgeon General was made the respon-
sible head. In 1939 Congress transferred the United States
Public Health Service to the Federal Security Agency. Thus,
after one hundred forty-one years the United States Public
Health Service was removed from the jurisdiction of the
Department of the Treasury. This change made possible closer
cooperation with the state and local health authorities. In
1944 the United States Public Health Service was reorganized.
It was divided into four large divisions, each under the guid-
ance of an Assistant Surgeon General. At the present these
c0u§ist of the Office of the Surgeon General, the National
Institute of Health, the Bureau of Medical Services, and the
Bureau of State Services. These are further divided into other
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sections and units necessary for the performance of the public
health functions. The functions of the United States Public
Health Service are many. Some of these are:

1. Ship quarantine, which allows for inspection on all ships
and airplanes from foreign ports and examination of immi-
grants and passengers and the crew.

2 The publishing of public health information.

3. Correlation of the Federal Health Service with state and
local health units.

4 Interstate quarantine to prevent the spread of communi-
cable disease from state to state.

5 Medical research activities on diseases to study their
cause, prevention, and cure.

6. Standardiz of biological products such as vaccines,
sera, antifoxins, toxoids, and arsenical products; issuance
of a federal license to manufacturers of biclogical products.

7. Study of drug addiction and mental disease, their causes,
prevalence, treatment, means of prevention.

8. Investigation of the cause, treatment, and prevention of
venereal diseases.

9. Medical and psychiatric service to Federal prisoners

10. Operation of twenty-six marine hospitals.

11. The training of personnel to assist state, cities, and local
communities in the operation of their health departments.

Vital Statistics.—Vital statistics is the collection, tabulation,
and interpretation of facts dealing with human births, deaths,
H}Orhldily, marriages, and divorces These facts and figures
give to the Public Health Service important information re-
garding ty heaith throughout the nation Each state
has an official State Registrar of Vital Statistics who is respon-
sible to the State Health Office for compiling all the data on
births, deaths, etc. All the information obtained by the regis-
trar is forwarded to Washington.

The registration of births 1s the obligation of the individual
responsible for the delivery of the child The birth must be
reported within ten days. Each stillbirth is reported as a death
and a birth. The birth rate is the number of live births per
1,000 population for any certain year.

Number of hive births

% 1,000 = Birth rate
Tolal populaticn
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sections and unils necessary for the performance of the public
health functions. The functions of the United States Public
Health Service are many. Some of these are:

1. Ship quarantine, which allows for inspection on all ships
and airplanes from foreign ports and examination of immi-
grants and passengers and the crew.

2. The publishing of public heaith information.

3. Correlation of the Federal Health Service with state and
local health units.

4. Inlerstate quarantine to prevent the spread of communi-
cable disease from state to state.

5. Medical research activifies on diseases to study their
cause, prevention, and cure.

6. Standardization of biological products such as vaccines,
sera, antitoxins, toxoids, and arsenical products; issuance
of a federal license to manufacturers of biclogical products.

7. Study of drug addiction and mental disease, their causes,
prevalence, treatment, means of prevention.

8. Investigation of the cause, treatment, and prevention of
‘enereal diseases.

9. Medical and psychiatric service to Federal prisoners.

10. Operation of twenty-six marine hospitals.

11. The training of personnel to assist state, aities, and local
communities in the operation of their health departments.

Yital Statistics.—Vital statistics is the collection, tabulatiomn,
and mterpretation of facts dealing with human births, deaths,
n‘.lorl)idily, marriages, and divorces, These facts and figures
Bire to the Public Health Service important mnformation re-
garding community heaith throughout the nation, Each state
h'us an official State Registrar of Vital Statistics who is respon-
Sl})le to the State Health Office for compiling ali the data on
births, deaths, etc. All the information obtained by the regis-
trar 1s forw arded to Washington.

The registration of births is the obligation of the individual
responsible for the delivery of the child. The birth must be
reported within ten days. Each stillbirth is reported as a death
and a birth. The birth rate is the number of live births per
1,000 population for any certain year

Number of live births

£ 1,000 = Birth rate
Total population
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Deaths are reported to the Iocal registrar by the indisidual
who has charge of the burial of the body. Deaihs should be
reported within forty-eight hours. The medical data on the
death certificate are filled out by the physician who took care
of the patient during his last illness. In case of aceidental or
sudden death or death from unknown causes, during which
time the fudividual was unattended by a physician, some stafes
provide a coroner or an official medical examiner.

The crude or general death rate is the number of annual
deaths per 1,000 population. For example, if the number of
deaths for a city of 100,000 were 1,000, then the crude death
rate would be 10 per 1,000.

1,000
——— X 1,008 = 10
100,000

The infant mortality rate is the number of deaths under 1

one year of age per 1,000 live babies for one year.

Number of infant babies .
X 1,000 = Infant mortality rate

Total number of live births

The maternal mortality rate js the pumber of deaths from
puerperal causes per 1,000 live births,

The morbidity rafe or illness rate is the number of cases of
a certain disease per 100,000 population, in relation to the
population of an area. All stales require the reporting of cer-
tain dangerous or contagious diseases to the health chT{l"mC“"

Although the registration of marriage and divorce s not a
part of the public health department, the state Tegistrar, for
convenience, is responsible for the data collected.

State Health Administration and Functions .

Under our form of government each state is a soverelgn
power and responsible for the health of its cilizc‘us. The dif-
ferent states are governed through acts of their legislature. ThAc
authority of the legislature is limited only by the state cox:§tl-
tution. The legislators enforce health regulation by makmg
public health laws. In general, these laws cover two gm“bpl?'
laws on public health organization and Jaws controliing pu ‘C'
health administration. As ean be seen, the state health Ipr?
gram has a direet connection with the state legislature I" :j
also important o know the difference bct\\'_ecn a sl:llcr ;;m
and a state health regulation. A 's(:.ll_c law is an ac; oslalc
legislature that falls within the limiting power of the
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constitution. A state health regulation comes from the board
of health or health commissioner and is based upon a law
passed by the state legislature.

The public health program of the states must be considered
from a general viewpoint. There are forty-eight states, and
each stale is a sovereign power so each has developed a public
health program to meet its own individual needs. Because of
this, no two states have identical health organizations, and it is
impossible to lay down the principles of a state health program
that would be suited to all the states.

Organization of the State Health Depariment.—Regardless of
the type of organization used in a public health program, the
work to be done is the same. In most states the state health offi-
cer is appointed by the governor. Most often the governor also
appoints the members of the hoard of health. The appoint-
ments of personncl in the various state health departments are
made by the state health office or, in some states, under civil
service. The number of health departments or administrative
divisions are many and usually include communicable disease
control (tuberculosis, venereal disease), mental diseases, heart
disease, cancer, maternal and child hygiene, samtation, Iabo-
ratories, local health work, public health nurseries, health edu-
cation, vital statistics, food samtation, and industrtal hygiene.
Some states also include bureaus that deal especially with
malaria control, nutrition, and dental hygiene.

In general, the relationship of the state to mumecipal and
county health departments follows the plan that exists between
the Federal Government and the state. The state acts only
as the advisor. It directs most of its activitics to the rural
area where health facilities are lacking However, the state
stands ready to give service and aid to the cities and countics
when needed. However, there is a difference in that the
Federal Government may only assist or adwvise the states
on its public health matters, while the state government is
supreme and the local government has only the authority
granted to it by the state legislature.

_The state health department is in constant communication
with the United States Public Health Service and other state
116}11111 organizations. Through thejr relationship and cooper-
n'hon, many health programs are developed and put into func-
tion so as to improve health conditions.



422 How Disease is Controlfed and Prevenl ~

Since the number of administrative divisions of the sta
is large, the present discussion \will be limited 1o the Divisi
of Communicable Diseases and its control over cerfain diseast

Control of Communicable Diseases:

A commupicable disease is a disease which may he tran
mitted fram onc individual to another by direct or ndire
means. While many coramunicable diseases to which man
susceptible are human-borne, some are transmitted by anima
and insects, Organisms causing communicable diseases m3
he classified as follows:

1. Bacteria, as in typhoid fever, lobar pnewmonia, an
diphtheria,

Filterable viruses, as in measles.

Protozoa, as in malaria and amebic dysentery.
Spirochetes, as in syphilis and yaws.
Rickettsia, as in typhus fever.

. Molds, fungi, as in ringworm.

Yeasts, related to molds, as i thrush.

8. Parasites such as nematodes (ascaris and hoohworm)
cestodes (tapeworm), and trematades (flukes).

St

~

Communicable diseases are most commonly classified a
being sporadic, endemic or epidemic, or pandemic. Sporafll
means single cases occurring here and there. Endemic pertain
to a di which is fly present in a group of peoph
in a given community, such as measles. Epidemic means tha
a disease attacks a large group of people in any region 2
the same time and is widely spread. Pandemic means diseast
spread over the entire nation or even the world. A goot
example is the pandenuc of influenza that occurred in it
and spread over mosi of the world.

Tuberculosis: Tuberculosis is one of the oldest disease
known to man. It is an mmportant disease not only !)ccmvlse
of the number of deaths it causes, but also because of ‘ns lugh‘
morbidity rafe The discovery of the tubercle bacillus b)l
Robert Koch in 1882 opened the door {o scientific ’man:q_;cme‘lll
of the disease. Roentgen's discovery of the x-ray in 1'8.).) ma :
it possible to diagnose the disease carly. ’ljhcsc dlSCO\fl;l:d
permitied well-planned epidemiological studies and reved
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the true incidence of the discase, its prevalence among the
different races, and the age groups affected. The greatest
incidence is between the ages 20 and 45 years.

As the knowledge of tuberculosis increased, new methods
of treatment developed. Patients were placed on well-planned
regimens of good food and rest, personal hygiene was im-
proved, collapse therapy of the lungs was introduced, and
tuberculosis sanatoria were built. Educational programs and
campaigns made the people realize that the disease could be
prevented, treated, and cured. Through these aids the social
stigma that tuberculosis once held has been lessened.

The above-mentioned factors have brought about a constant
decline in the death rate from tuberculosis. In 1900 tubercu-~
losis led all other diseases in the cause of death, with a rate
of 1944 per 100,000 population. In 1940 the death rate was
139, in 1941 1t was 44 4, while in 1944 the death rate was 41.3
per 100,000 population.

Age, sex, race, and economic status play an umportant role
in the mcidence of tuberculosis. Statistics show that the lowest
death rate from tuberculosis is in the group from 5 to 14 years
of age, while the highest death rate falls in the group between
25 and 34 years of age. A careful analysis also shows that
with age there is a progressive increase in the number of
deaths. Sex plays a minor part, but the mortality rate among
Wwomen tends to be somewhat higher than that among men.
The morlality among Negroes is about three times that for
the white population. The incidence of deaths from tnbercu-
losis is high among people with a low income and in indi-
‘iduals working in certain industries such as mners and stone
cutters.

Because of the necessity for widespread public health work
to fight tuberculosis, a voluntary agency called the National
Tuberculosis Association was formed This group has been
valuable in the help it has given to the state, county, and local
bealth departments in carrying out the necessary pirograms
for prevention, control, and treatment of tuberculosis. Under
the authority of the United States Public Health Service is
the Tuberculosis Control Division whose main work is to
eradicate tuberculosis. An antituberculosis program must be
far reaching and must include facilities for (1) {finding new
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cases, (2) adequate hospital treatment and isolation, (3) after-
care and rehabilitation, and (4) care for the welfare of the
patient’s family.

In a case-finding program a cerfain group in a community
is selected for x-ray examination of the chest. This exami-
nation may reveal not only active cases, but also suspected
cases and individuals with other’chest conditions that need
medical treatment. This type of extensive chest x-ray study
along with periodic or yearly physical examination is grad-
ually becoming routine in state schools, universities, colleges,
medical schools, nursing schools, and many large industries.

The public health nurse has played an important part in
the tuberculosis control program. Through her home visits
and work in the clinics she is in a position to assist in finding
new cases of tuberculosis. She helps carry out the doctor’s
orders for individuals who are ill with tuberculosis but are
on bed rest at home. She assists the patient and his farmly
to adjust to social and finapcial problems. To achieve such
responsibility, the nurse must have a good knowledge of tuber-
culosis, its prevention, treatment, pyschological aspects, and
predisposing factors, and home nursing.

The modern method of treatment of tuberculosis consists
of absolute bed rest, adequate diet, and maintenance of good
body health to allow the body to fight the tubercle bacillus.
Streptomycin and other drugs are now being used for treat-
ment, and they have shortened the time of disability somewhat,
but it is still too early to state their real value. All tuberculous
patients should be isolated and kept away from members of
thé family and friends. For the best treatment the patient
must be placed in a hospital or sanatorium. Not only is the
patient treated here, but he alse learns hoew to care for him-
self and to protect himself Most states have hospitals that
maintain a section for tuberculous palicnts, or sanatoria limited
to the treatment of tuberculosis.

Besides the treatment listed above, doctors use another
niethod that aims at placing the diseased lung at rest. It is
called pneumothorax This is done by injecting air into the
pleural cavity that lies between the chest wall and lung. The
mjected air is under higher pressure and causes the lung
to collapse. In most cases the diseased Iung is kept collapsed
for several years while the healthy lung carries the burden
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of the work. To keep the diseased lung collapsed, air is injected
into the plenral cavity every few weeks.
1t is not always possible for patients to be treated in a hos-
pital or sanatorium. In these cases home treatment is neces
sary. It is alnmost impossible to treat patients satisfactorily
in the home. The required rgst, removal of anaiety and worry,
close medical supervision, and regularity of hours are Jacking.
In home treatment the public health nurse is of untold value.
She visits the home at regular intervals, advises and cares
for the patient, helps the family prepare the special diets,
and sees to it that the family and patient have periodic physical
examinations.
For adequate treatment and isolation of tubereulous patients,
a city of 100,000 population should have sixty to eighty beds
available, based on the reconumendation that two hospital beds
be made available for each death that occurs annually. A good
example of how a tuberculosis plan functions is seen 1 Middle-
sex County, Massachusetts, which has a population of 900,000.
The administration is so avranged that each county (uber‘cu-
losis hospifal sends members of jts own slalf to certain districts
to help intain the local di stic clintes. The nurses are
supplied by the local heafth department. These climes enable
the doctors to follow patients who have been discharged from
the hospital. It 1s essential that all the local chnics have
adequate x-ray, laborators, and freatment faculities.
Tuberculosis is a disease that requires long treatiwent. This
is costly and causes the patient many economic and bOL‘H'll
' problems. Through rebabilitation programs the pabient is
helped to regain his self-confidence und gradually assume .hls
responsibilities without overdoing or overworhing. Placing
too heavy work on a patient too soon may cause a relapse.

Venereal Discases: Syphilis, gonorrhea, chancroid, granu-
lema inquinale, and lymphog i venereum ate the cont
municable diseases designaled as venerseal discases. ANl five m‘;’
spread by seaual contact. The twe most common \cucuzk
diseases are syphilis and gonorrhea. ‘These also pose lh.c stl
difficult public health prn‘blcm. Until the last few _\'L'ﬂvl)s ": "
people were ashamed to discuss openly the dangers afr\ i)l:e:;"
disease. This, in furn, led to lh.e lach of support of go
mental steps and programs for its control.
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The organisms that cause syphilis, gonorrhea, ete., are speei-
fic and enlirely different from one another. However, all five
diseases have several factors in common such as (1) method
of spread, (2} social problems, and (3) the social stigma placed
on the diseases by the public. This last factor has made it
difficult 1o compute accurate mortality and morbidity figures.
Too often the disease is not reported in order to save an indi-
vidual or his family from shame. Frequently false names are
placed on the reports.

The prevalence of venereal disease infections was vague
and unknown until World War I, when a study was made
and attention was directed toward the high incidence. It was
found that over 2 million days of service were lost in 1917
and 1918, Through the leadership of Surgeon General Parran,
public opinion was aroused, and he succeeded in obtaining
money from the Government to help the states and cities
bring venereal disease under control. In 1918 a Division
of Venereal Diseases was formed in the United States Public
Health Service. In 1938 the Venereal Disease Control Act
was passed, giving the United States Public Health Service
power to grant Federal aid to states with statewide venereal
disease control campaigns This allowed for cooperation
between the Federal Government, state, and local health
departments and expansion of their chnics and laboratories.
This is shown by the action some of the state legislatures
have taken in passing laws requiring examination for syphilis
of individuals applying for marriage licenses and of all preg-
nant women At least thirty-two states now require such
examinations.

Through the close cooperation of public health authorties
and private physicians, the public has gradually come to know
the truth about venereal discase and has demanded medical
treatment. To supervise and maintain control of venereal
disease, stales have formed separate health divisions of
Venercal diseases or a division of communicable diseases. State
and local hospitals and private hospitals with outpatient
departments and dispensaries maimtain clinics for the diag-
nosis, treatment, and presention of venereal disease. While
most of these chinics are free, some charge a small fee to cover
expenses The state also maintains laboratories for the use
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of the work. | e ' R
into the plew , -, 1L «ww WECKS.

It is not always possible for patients to he treated m a hos-
pital or sanatorium. In these cases home treafinent 15 neces-
sary. It is almost impossible fo treal patients satisfactorily
in the home. The required rest, removal of anxiety and worty,
close medical supervision, and regularity of hours are lacking
In home treatment the public health nurse js of untold value.
She visits the home at regular intervale »2e 5
for the patient Yot~ » oo :

Al .
- v aaequale {reatment and isolation of tuberculous patients,
a city of 100,000 papnlation should have sixty to eighty beds
available, based an the recommendation that two hospital beds
be made available for each death that occuss annually. A good
example of how a tuberculosis plan functions is seen in Middle-
sex County, Massachusefts, which has a population of 960,000
The administration 15 so arranged that each county lube:;u-
losis hospital sends members of ils own staff to certan distiicts
fo help maint the local di clinics. The nmises are
supplied by the lacal health department These clinics enable
the dactors to foliow patients who have been discharged front
the hospital. It d» essential that all the local chaues have
adequate a-vay, labaratary, and treatment facilities.
Tabercnlosis 1s a disease that requires long treatment. This
is costly and causes the patient many cconobite and socx:.ll
* problems. Through rehabilitation programs lthe patient s
helped ta regain hus seli-canfidence and gradually assume !us
respousibilitics without overdomg or overworking Placing
too heavy work om a patient too soon may camse a rekepse.

Venereal Diseases. Syphilis, gonorrhea, chanerord, gran-
foma ingquinale, and Iymphog } veneremm are the com-
municable diseases designated as venereal diseases, Al five m;‘.
spread by seaual contact. The twe most comson \eucr«:nt
discases are syphilis amd gonorrhea  These also pose the o3
diftieuslt public health problem Untl the last few yc‘lvra {“?:)
people were ashamted (o discuss openly the dangers of u;mr:b
disease. This, m turn, led to the Jack of suppost of gusel
mental steps and programs for its control.
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state. Many states require vaccination in the first year of life
and for school attendance. The recommended method is small-
pox ‘accination for infants before the age of 1 year and
repeated vaccination every five years, It must be remembered
that no one fails to give some sort of reaction fo smallpox
vaccine, If no reaction occurs, two' things may have hap-
pened: (1) the vaccine may have lost its potency or (2} the
vaccine may not have been properly introduced.

Diphtheria: Epidemics of diphtheria arc as old as historical
records. An American physician, Samuel Bard, was one of the
first to recognize diphtheria as a communicable disease. In
1883, Klebs, a German, deseribed the diphtheria bacillus. This
was confirmed by another German worker, Loeffler. Diph-
theria antitoxin was developed by Emil von Behring in 1890.
He was responsible, with Theobald Smith, Roux, and William
H. Park, for developing a modified toxin that produced an
active immumty. In 1914 Shick proposed the iniradermal
test for determining susceptibility to diphtheria. This is now
called the Shick test.

Programs to prevent the spread of diphtheria have been
developed through the cooperation of state, aity, and county
health departments and private physicians In well-baby clinies
pediatricians use diphtheria toxin-antitoxin and toxoid to
Immunize the infants and small children Statistics show that
the highest incidence of diphtheria occurs before the age of
12 years and that most deaths occur under 6 years of age.
So the immunization program should be centered around
preschool children and those in the first and second grades.

In most communities toxoid is given to all children up to
school age for most of them are Shick positive. In older
children and adults toxoid 1s withheld until the Shick test is
«.lone. If positive, toxoid is given If the test is negative, the
individual is considered to possess sufficient antitoxin and
mmunity.

Typhoid Fever: Two important factors have brought about
the rapid decrease in the number of cases of typhoid fever.
These are (1) samtation and (2) vaccination. Even with
modern sanitary methods and precautions it is difficult to pre-
vent nfected material from reaching the mouths of people.
Typhoid fever germs reach the mouth through contamination
of food by the fingers and flies. Such foods as milk, water,
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of the physician or patients without cost. Also through the
?tate laberatory drugs necessary for ireatment are furnished
Tee,

To direet and supervise this work, some states have ap-
pointed one or more physicians. The public health nurses are
assigued to work in the clinics and make house calls,

The United States Public Health Service reports that more
than 1,000,000 cases of syphilis are freated each year. Some
500,000 of these patients are new cases, while 608,000 are
advanced cases. This means that approximately one person
out of ten acquires syphilis. These figures also mean that
approximately three per cent of the population hase or have
had syphilis 1z one of its various forms. Statistics show that
syphilis is the cause of 10 per cent of all mental illness, 15
per cent of blinduess, and many of the deaths duc to hear!
disease. An expectant mother with syphilis who is not treated
before the fifth month can transmit the disease to the felus
A child born with syphilis is said to have congenital syphilis.
Approximately 2 per cent of children are born with congenttal
syphilis.

Studies of gonorrhea reveal that 1.000,000 persons develop
gonorrhea each year.

Smalipox (Vaviola): Before Edward Jenner discovered
smallpox vacaine and demeonstrated its use, smallpox was
one of the majom causes of death and disfigurement. By
vaccination this disease has almost been eradicated, Smalipos
is still found throughout the Unmited States, but the number
of cases reported cach year has been progressively smaller.
This is beeause more people have been vaceinated. Vaccina-
tion produces an mmmunity that 15 effective for many yems.
Individuals who have had smallpox have a long-lasting fnr-
munity, In 1902 the wortality rate was 6.6 per 100,000 Iw}“{l“‘
tion, while in 1910 3t was less than 01. In 1911, 1,132 active
cases were reported as compared o 316 cases reported in 1913

Epidenics of smallpox ave rarely seen newadays, but small
outbreaks do occur n ities where inali art
not common. Arcas where wncemation is widely practiced
are immune to epidemics. Smalipox outbreaks are most com-
mon in the late winter months.

In states with rigid vaccination laws, the incidence of suml‘l-
pox is consistently low. Vaceination laws vary from sfale to
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hecome invelved. The care of individuals with mental dis-
orders and the promotion of a mental hygienc program became
a matter of public health interest in 1909 when the National
Commitice for Mental Hygiene was formed. It is a private
organization whose leadership and woik are maintained by
psychiatrists.

The prevalence of mental disease is much higher than is gen-
erally 1ecognized. It is estimated that 3 persons per 1,000
population have a mental disorder. The incidence is lower in
Negroes than in whites and some six times higher in families
of very low economic status than in homes of the hugher classes.
Furtlier eshmations are that over 500,000 people are in hos-
pitals for mental disease besides those in private institutions
and individuals who are under supervision outside the hospatal.
Annuaily, over $165,000,000 are spent in the United States for
care of the mentally ill.

Almost every state now has a separate division in its public
health program for care of the mentally ill. Because of the
great demands made on society, the state has assumed the
responsibility for the mental care and hospitalization of indi-
viduals suffering from mental disorders The state hospitals
maintain mental hygiene clinics at the hospital and in rural
districts under the service of the hospital and in cooperation
with the county and local public health centers and hospitals

The Federal Government acts through the United States
Public Health Service only as an advisor to the states in its
methods of controlling and treating mental diseases. The
mental hygiene division of the United States Public Health
Service maintains Federal hospitals for members of the Mer-
chant Marnine, Federal prisoners who become mentally ill, and
diug addiets.

In large cities the public school educational program mncludes
a mental hygiene chinic which deals with mentally defectives
and with children with behavior problems and maladjust-
ments, To aid children who are backward and unable to main-
tain their scholastic standing, special classes are held under
the supervision of special teachers trained in child psychology.
'.l'hc Juvenile courts of most cities now have a psychiatrist who
n an advisory capacity studies each juvenile delinquent.

Adnussion 1o a private mental hospital is a private action,
but admission to a state mental hospital requires a legal court
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and vegetables frequently become contaminated by the im-
proper disposal of human excreta (feces and urine). The
health department usually employs a sanitary engmecr who
is responsible for and has control over sanitation measures
of sewage disposal, water supply, pastenrization of milk und
milk products, disinfection of produce and supervision of
shellfish and fisheries, sanitation of swinuning pools and bath-
ing beaches, public eating houses, food handlers and carriers,
and prevention of breeding of flies.

Typhoid “carriers” are individuals whe have recosered from
an attack of typhoid fever but continue to carry the typhold
organisms 1 their urinary or gasiroinlestinal tract (gall blad-
der) or other organs in the body. Although the organisms
no longer cause symploms in a carricr, they can he spread
through him 1o other individuals who are susceptible to the
typhoid bacillus. Women are more commonly carriets than
are men. Treatment for typhoid carriers is frequently unsatis-
factory. Some cases have been cured by removal of the gall
bladder and appendix which are frequently sifes of chronic
infection.

Present-day vaccination for typhoid fever is done with a
polyvalent type of vaccine that gives profection against typhoid
fever and paratypheid A and B. Typhoid vaccination is now
a routine procedure in the United States Military Forces. Mosl
pediatricians vaccinate children against typhoid fever between
the ages of 1 and 2 years. Persons living under poor sanitary
conditions or individuals who have been exposed to infection
should have vaccine at yearly intervals

Onc necd only to ook at the decrease in the death rate due
to typhoid fever fo see how effective sanitation measures and
vaceination have been. The typhoid feser death rate for troops
in the Civil War was 1,961 per 100,000 men as compared to
5 per 100,000 men in World War I

Mental Diseases: Mental hygiene 1s a subject which deals
with prcvenh‘on of mental disease and the dewluplncnl'o{
healthy mental and emotional habits 1t is concerned with

aleoholics, delinquents, illegitimate children, and

drug addicts, ations of

prostitutes. These unfortunates are found in all st

society, and because of the necessity for their care, the slales,

schools, churches, industries, and community neighhorhoods
s
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tricians fo start a nation-wide campaign for the treatment and
prevention of rheumatic fever. As a result of its work, Con-
gress appropriated money to assist the state public health
agencies to care for these diseased children. The state Rheu-
matic Fever Public Health Agency used this money to set up
health centers where facilitics are available for treatment,
nursing care, and social work. The states usually employ a
full-time pediatrician for the program.

The biggest and meost difficult problem comes after the
patient has, recovered from the acute stage of rheumatic fever
or chorea. The aftercare, supervision, and observation must
extend over a long period of time Without the assistance of
public health nurses and medical social workers, efficient care
for these patients would be impossible The public health nurse
makes home visits and instructs the patient’s family in the
necessary nursing care according to the doctor’s orders. The
medical social worker investigates the home and fanuly needs
and obtains help from the local community agency for their
welfare.

Many national organizations such as the American Council
of Rheumatic Fever, American Hospital Association, American
Nurses’ Association, American Association of Medical Social
Workers, and the American Heart Association are giving valu-
able assistance to the problem of heart disease.

The American Heart Association is a national organization
o1ganized by doctors who are interested in the study, preven-
tion, and treatment of heart disease. It has many affiliated
committees that carry out programs of research in heart disease
(arteriosclerosis, hypertension, rheumatic fever, etc.), pro-
grams for professional workers who want further traiming
n heart disease, heart clinics, and public education and fund
1aising for financial aid. Many of the doctors in the states and
local communities interested in the study of heart disease have
organized and formed state, city, and county heart association
Broups that meet trequently to study the problem of heart

hsease,

T‘he National Heart Act created the National Heart Institute.
It Is under the control of the Federal Security Agency. It is
aclive in programs of research and training and in the pro-
Motion of public health measures for control of heart disease
Its main functions are (1) giving funds to states for furthering
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action in which the patient is declared insane. The patient
has interviews with several psychiatrists or physicians who
arc qualified to defermine whether the jndividual’s menfal
condition justifies his removal from society to a hospital.
State laws forhid the marriage of an individual of “unsound”
mind. However, the laws are lax in that there is no definite
method of determining whether an individual is mentally il
Therefore in effect many marriages occur among such indi-
viduals. Some states through aels of lagislature have gone
farther to prevent the influence of heredity by permitting
sterilization of mentally defectives and mentally ill patients.

Heart Di Heart di is the leading cause of death
in the United States. Since the year 1900 the percentages of
deaths due fo heart disease have steadily increased. In 3940
a census showed a mortality of approximately 202 per 160,000
poptilation for a certain area. In 1943 the total number of
deaths in the United States due to heart disease was over
400,000 This increase is in part due io newer methods of
diagnosis which were not available i the past when masy
cases of heart di were not r ized. Also, with modem
methods of freatiment and control of childhood diseases, pcop'lc
live longer and this makes heart disease more prevalent i
the aged. Increases in the death rate are shown by the regis-
trations figures of 1810 In 1840, 92 per cent of the deaths due
to heart disease occurred among {he 27 per cent of the popu-
lation who ave past the age 45 years, Deaths due fo heart
disease are twice as common in men as in women. Hcﬂl‘_f
disease prevails among men between the ages of 45 and ﬁJ
years. On the whole, the death rate in the Caucasion race 18
higher than that in the Negro,

Early diagnosis is the keystone of any health program {or
the control of heart disease. The responsibility for !Ins' hies
primarily witls the private physician who is the one most likely
to see the early eases, he is also responsible for their fu}'llxe!‘
care in which skillful management may greatly coniribute
to prolonging the life of cardiac patients.

Rheumatic heart discase is the most conumeon cause of deaﬂ;
from heart disease in school children Over §5 per cent 1‘?
deaths in this age group are due to rhesmatic fever 'Il;_"s
high mortality rate caused the American Academy of Pedia~
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With the continuous increase in the number of deaths from
cancer, a mare intensive study of the disease became impera-
tive. In 1914 the American Society for the Control of Cancer
was founded for the purpose of pubhicizing “cancer” and its
hazards 1 order to make the public conscious of the disease
and the value of early diagnosis and treatmen! if symploms
appear. Further impetus was given to the problem of cancer
when Congiess passed the National Cancer Inshiute Act in
1937. This Institute was placed under the authority of the
United States Public Health Service with the Surgeon General
as its chairman, The main function of tlns Institute was cancer
tesearch. To allow for expansion of its work the National
Adsisery Cancer Council was formed. The main function of
the Coune1l §s 1o conduct sindies of cancer control programs
and medical education programs throughout the United States.

Almost all states now have a program in effect, including
free clinics with adequate diagnostic and therapeutic facilities.
Such climes are centrally located The service given by the
doctors is free, or a small fee 1s charged according to an indi-
‘idual’s ability to pay. Most medical schools have large cancer
clinies in their own hospitals Other clinics are located in city
or private hospitals. States that lack a state-wide program
must depend entirely upon the services offered by the private
and aity hospitals.

Educational programs have been valuable in giving infor-
mation to the public concerning the latest developments in
the field of research. Some states hold educational campaigns
(“Cancer Week”). Through the distribution of magazine arti-
cles, radio broadcasts, pamphlets, and educational campaigns,
lay people have become more helpful in cancer control work.

Several things should be generally known about the early
symptoms of cancer, for instance, that cancer 1s painless in
the early stages; that open sores that fail to heal affer treat-
ment for two or three weeks may be early cancer; that every
lump in the breast should be exanuned by a physician: that
@ wart, mole, or wen that shows changes, such as bleeding
o1 growth, may be under going abnormal cell regeneration.
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the progress of control of heart disease, (2) sponsoring demon-
stration programs for prevention of heart disease, and (3)
working with Jocal and private agencies in studying public
health measures that will bring ahout the control of heart
disease.

The National Health Institute conduets a program of public
health control through its Heart Disease Control Branch. This
branch has field demonstration units which help the local
communitics, in cooperation with the Public Health Service,
the state and local health departments, the state and local
medical societies, set up programs for the prevention and
control of heart disease.

These programs usually consist of methods to determine
the type of heart disease most common in a local conununity,
fo inferest the local physicians in the program, fo study the
needs of the patients with heart disease, and to determine how
the public health department and local agencies can hest help
the heart patient,

Caneer: The word “cancer” as used by the United States
Registration Area includes all types of malignant tumors.
Cancer is the second most common cause of death in the United
States Cancer is more conimon jn women than in men. More
than 160,000 people die from some form of cancer anmually.
The true trend of the death rate from cancer can be scen by
comparing the figures of the mortality rate for tuberculosis
and cancer from the year 1900, In 1900, the number of deaths
due to tuberculosis was three times that of cancer, Now the
death rate due {o cancer is almost three times that of tuber-
culosis. Several factors have brought this about, cancer may
not make iself apparent until 2t has spread to invohe organs
where surgical removal 1s impossible; many caacers are not
amenable to surgery, x-ray, radiusm, or any form of treal
ment. The percentage of deaths shows a marked increase
from the age of 20 years, reaching its highest level hetween
the ages of 15 and 63.

Some parts of the bady are more frequently sites u{ cancer
than are others. Of the 160,000 deaths due to cancer in 1910,
the discase originated in the gastroiutestinal tract m 30 I)L’I:
cent, in the uferns in 108 per ccm.')'n the breast in 1.8 per
cent, and in the throat and mouth in 3.2 per cent.
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With the continuous increase in the number of deaths from
cancer, a more intensive study of the discase became impera-
tive In 1914 the American Socicty for the Control of Cancer
was founded for the purpose of publicizing “cancer” and its
hazards in order to make the public conscious of the disease
and the value of early diagnosis and treatment if symptoms
appear. Further impetus was given to the problem of cancer
when Congress passed the Nahional Cancer Institute Act in
1937. This Institute was placed under the authonty of the
Cniled States Public Health Service with the Surgeon General
as its chaitman. The main funetion of this Institute was cancer
1esearch, To allow for expansion of its wotk the National
Advisory Cancer Council was formed. The main function of
the Council is to conduct studies of cancer control programs
and medical education programs throughout the United States.

Almost all states now have a program in effect, including
free clinics with adequate diagnostic and therapeutic facihties.
Such clinics are centrally located. The service given by the
doctors 15 free, or a small fee is charged according fo an indi-
vidual's abulity to pay. Most medical schools have large cancer
clmics in their own hospitals. Other clinics are located 1n city
or private hospitals. States that lack a state-wide program
must depend entirely upon the services offered by the private
and city hospitals.

Educational programs have been valuable in giving infor-
mation to the public concerning the latest developments in
the field of research. Some states hold educational campaigns
(“Cancer ‘Week”). Through the distribution of magazine arti-
cles, radio broadcasts, pamphlets, and educational campaigns,
lay people have become more helpful in cancer control work.

Severa) things should be generally known about the early
SYmuptoms of cancer; for instance, that cancer is painless in
the early stages, that open sores that fail to heal after treat-
ient for two or three weeks may be early cancer; that every
lump in the breast should be examined by a physician; that
a warl, mole, or wen that shows changes, such as bleeding
Or growth, may be undergoing abnormal cell regeneration.



CHAPTER 31
MEDICAL CARE IN URBAN AND RURAL AREAS

The public health problems of small cities, towns, and coun-
try areas differ from thosc of lIarge cities. A city of 25,000
population should have a health depariment of its own. 4
city of 25,000 or Jess will be considered with the rural aress
in respect to their public health administration.

Municipal or Local Health Administration.—. city is a group
of people oceupying a relatively small area subject to state
regulation. Each city is granted a state charter which contains
ceriain rights and privileges. Because of thear size, some cities,
for example, New York City, are granted almost complete self-
government The state health department acts as an advisor
and supersisor to the ety health department. In case of un
emergeney, the state may fake full charge. ,

The city healths department is the essential unit of fhe public
health service. It is one of the principal depar iments of ¢Hy
government. Some states use a system by which the Tocal
health departments are under the direct control of the stalc
health department. Others use a meihod by which the state
may advise or investigate the local health department but
tacks any direct control except emergencies This last fozym
seems to be the most salisfactor v form of local health adminis-
tration. The admimistraine program is centered around a
bourd of health This hoard of health and its appomted offi-
crals are responsible for the health of the conmmuniy

The board of health 1s made up of a small group of responsis
ble civicminded cibizens mterested in public health affairs
and the welfare of the ¢ ity. The ber of hers
on the board of health varies between three and five. They
are appointed by the mayor The main funetions of the bo:m]!
are: to act as advisor to the health afficer, to make rudes a4

136
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regulations and determine the general policies of the health
department, and to approve appointments of personnel by
the health officer.

The health officer is the dircctor of the local health depart-
ment, He is appointed by the mayor, county commissioner, or
board of health. His main functions are: (1) hiring of per-
sonnel, (2) organization of administration of the health depart-
ment, (3) budget planning, (4) health education, (5) communi-
cable disease control and epidemiology, (6) sanitation, and
(7) hygienc.

The administration of a public health department varies
from city to city and is determined by the population of the
area and size of the health agency. One factor common to all
is the responsibility which each health department has for
the welfare and general health of the community. In general,
the functions of a local health department may be listed as
follows:

1. Vital statistics—Compilation, recording, and analysis of
data and publication of data on births, deaths, and com-
municable diseases i

2. Communicable diseuse conlrol—venereal disease, tuber-
culosis, malaria, etc.

3. Hygiene—prenatal and maternal hygiene, infant and
preschool hygiene, and school hygiene

4. Sanitation—Food and milk control, including food proc-

essing, public cating places. and industrial sanitation

3. Public health laboratory

6 Health education of the general public

The cost of city health work varies between one and two
dollars per capita per annum. These figures are recognized
as minimum for an ideal health program. With aid given by
voluntary agencies without cost and money paid by patients’
fanlies, the actual cost to the cities usually runs below one
dollar With the gradual increase in the cost of medical care,
group insurance plans such as the Blue Cross and Blue Shield
have heen formed to lighten the impact of 1lluess on the family
budget. At present Congress and the American Medical Associ-
ation are studying National Health Insurance for the entire
population of the United States, but such a plan is not finding
much support at this time.
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f\lany cities have developed centers through which they can
bring health services to more of their residents. The bealth
cenfers are Jocaled in strategic areas not too close fo down-
town districts of the city. The health center has as 1ts adnunis-
trator a district health officer. The health center should include
the necessary facilities for clinic services such as a well-baby
clinic, tuberculosis clinic, dental clinie, immunization clinic,
aboratory, quarters for public health nurses, sanitary inspet-
tors, welfare and social organizations, voluntary organizations,
angd agencies engaged in allied activities.

Ruaral Health Administration.~The local health departments
of rural districts are also under the control of the state. How-
ever, the staie usually grants more leniency to the health
departments of the towns and counties. The basis for this 1s
logical since the rural areas require less stringent supervision
than the cities where so many persons live in close provinuty.

Some states have put into effect a health program of dividing
the rural areas into districts, cach with a district health officer:
This method has been valuable in controlling communicable
diseases, and mn epidenuological investigation. However, {his
method does not provide a well-rounded health service. To
help tis problem, voluntary organizations such as the Red
Cross and Anti-Tuberculosts Assoctation have set up pubhe
health nursing centers,

The most effective method of adnunistration of public healil
service to the rural areas 1s through the orgamzaton of a
county health department supported by county funds. This
advancement was made possible through the work ol Dr. L.
L. Lumsden, of the United States Public Health Seruce Later
the state health depariment offered its help by assuming
responsibilities for the health work in the counties

The plan of organization for a county health department
consists of a county board of health, health olficers. sanitdry
inspector, clerk, and nurses whese functions are the samt
as those of the munivipal bealth centers.

Since many countles contain large cities within ther btfun-
daries, it is best lo Incorporate both health dcpzlrlmcn’ls into
one for efliciency. However, most cities maintmn their own
nealth department separate from that of the county.
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Lighting.—Good lighting is essential. Primitive man could
work only from sunrise to sunset since the sun was his only
source of light. The camp fire was used for cooking, healing,
and protection (lo keep away the wild apimals). In time,
candles, oil lamps, kerosene lamps, and illuminating gas came
into use in various parts of the world. These methods were
used until 1879 when Thomas Edison invented the incandes-
cent bulb, This was followed by other new inventions such
as indrrect lighting and fluorescent lights.

Direct sunlight is not only a source of light, but it also acts
as a disinfectant. Sunlight should be allowed to enter homes
and working places as much as possible. It should not be
allowed to shine directly into the face for it stimulates sensory
nerve endings in the eye, producing pain, blinking, and exces-
sive lacrimation (watering of the eyes). This also happens
if strong artificial light is permitted to shine directly into the
eyes

The eyes of man can readily adjust fo light and darkness.
Thus is accomplished by the muscle contractions of the iris,
Like any muscle, the muscle of the iris becomes fatigued if
it 1s continuously stimulated to contract and relax. This is
the reason that flickering lights result in eyestrain, headaches,
nervousness, and fatigue Excessive glare causes prolonged
contraction of the pupils with the end result of muscle fatigue

Any form of lighting to be ideal must be sufficient and with-
out glare or contrast in intensity and have constant illumi-
nation. Good lighting is based on the illumination on the
working area and not by the brightness of the lamps Since
dark objects absorb more light than white objects, they require
more illumination

Artificial illumination is usually considered under two head-
Ings* (1) position of the source of light and (2) 1its nature
(direct or mndirect) Artificial light is used as a general and
localized source. For general lighting strong lights are placed
a long distance from each other and used te illuminate large
areas For localized lighting as reading lamps, a few lights
are used to illuminate a small area

Direct highting comes from u direct source without obstruc-
tion to the flow of light as in unfrosted electric light bulbs In
semidirect lighting the hight from the bulb is partially shaded
and most of the light is reflected to the ceiling, then to the
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Many cities bave developed centers througls which they can
Lring health services 1o more of fheir residents, The health
cenlers are located in strategic areas not too close to down-
town districts of the city, The health center has as 1ts admmis-
trator a district health officer. The health center should include
the necessary facilities for clinic services such as a well-hahy
clinic, tubereulosis clinic, dental clinic, immunization clinic,
laboratory, quariers for public health nurses, sanitary inspec-
tors, welfare and social organizations, voluntary organizations,
and agencies engaged in allied activities,

Rural Health Administration.-~The local health departments
of rural districts are also under the control of the state. How-
ever, the state usually grants more lenjency to the hc::)l.h
departments of the towns and counties. The basis for this is
logical since the rural areas require less stringent 5uper)’isivﬂ
than the cities where s0 many persons live in close proximity.

Some states have put into effect a health program of dividing
the rural areas into disiricts, each with a district health officer,
This method has been valuable in controlling communicahle
di , and in epidemiological mvestigation. However, s
method does not provide a well-rounded health service, To
help this problem, voluntary organizations such as the Red
Cross and Anti-Tuberculosis Association have sel up public
health nursing centers.

The most effective method of admmistration of public health
service to the rural areas is through the otganization of 2
county health department supported by county funds. This
advancement was made possible through the work of Dr. L.
L. Lumsden, of the United States Public Health Service. L:l"(‘l'
the state health department offered us help hy asswmiog
esponsibilittes, fac the bealth wark w. the caunties

The plan of orgamazation for u county health dt‘lml“’]'““
consists of a county board of health, health ofhicers. sanitary
inspector, clerk, and nurses whose funchions are the same
as those of the municipal health centers.

Since many counties contam farge eities withia their b({“:“
davics, it is best to incorporate both h'culth (']cp:l'l lmcl’x‘rs n‘z"c;
one for efliciency. However, most cilies maintain lh't“' o
health department separale from that of the countv.
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The factors that produce discomfort are clevated tempera-
lure, lack of moisture, and stagnation of air.

The body produces heat through the oxidation of food. As
in the case of any machine, some of this heat must be lost
to operate cfficiently. Body heat is constantly being lost. Heat
15 lost through the expired air, the discharge of excreta, and
ingestion of cool liquids and food. Most of the body heat is
lost through the skin. Heat loss from the skin occurs by
several processes. When exposed to normal room tempera-
ture, the body loses heat by radiation; for example, heat radi-
ates from the body to the cool objects in the room, such as
chairs and walls. Heat loss by convection is accomplished by
replacing the warm air surrounding the skin with cool air.
Some heat is lost by conduction through direct contact (touch-
ing) with cold objects. If one becomes too warm and per-
spires, this moisture on the bedy is lost by evaporation. High
surrounding temperature reduces the process of radiation so
a greater loss of heat occurs by evaporation. If the room
temperature falls helow 60 degrees, a sensation of chilliness
1s fell. At a low room temperature the skin and the small
arteries contract, and this produces “goose flesh” and shiver-
ing. These body reactions take place to reduce the loss of
hody heat. The sensation of cold is relieved by muscular
exercise, which increases oxidahon, and by wearing heavier
clothes.

The water content of the air has a definite effect upon the
heat loss of the body and the comfort one feels. If the air
contains a large amount of moisture, it 1s unable to absorb
perspiration on the hody, and if the movement of air is slow,
the interchange of the high moisture air around the body is
also slowed. This prevents loss of heat by evaporation and
radiation. As a result one feels uncomfortable and warm. The
waler content of the air 1s expressed as relative humidity.
This means the actual percentage of moisture in the air as
compared to the maximum amount of moisture the air conld
hold at the same temperature. Temperature affects the amount
of moisture air can hold. At high temperatures, the air can
carry larger amounts of water. Discomfort from high humidity
is relicved by wearing clothes that absorb moisture and h;v
using electric fans, which cause the air to circulate. Many
hospitals have installed humidity controls in the operating
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room. Indirect lighting is reflected light entirely. The source
of the light is hidden. This is the most desirable type of light
since is produces less shadow and softer ight. 1t s most
commonly used in hotels, theaters, public buildings, and homes
for general lighting. It is not satisfactory for close wark.

For all-around use, the fluorescent Yight is rapidiy replacing
tight bulbs, H gives a more uniformly bright light, and 1t
efficiency is higher.

For measuring the intensity of illumination, a foot camdle-
meter is used. Humination is measured in “foot candles”;
this means the amount of illumination ata point one foot {rom
a standard-sized candle.

Ventilation and Heating—The concept that good ventilation
depends on fresh air overlooks three important factors: the
temperatore of the air, its moisiure confent, and the moyes
ment of the air. These factors have a physical effect upon
the body. The sense organ of the body that is most suscep_ilb\ﬂ
to changes in ventilation is the sk, Itis important in raising
and lowering body temperature. A good example is the pleas
ant stimulating sensation one feels when stepping from a hot
crowded room onto a breezy outside porch. The reverse of
this gives one the sensation of feeling hot and stufly and the
air has a disagreeable odor.

Since ventilation is concerned with the air we preathe,
is natural for mest people to think that m 3 crowded roold
with poor ventilaion a feeling of “stuffiness” is due to the
lack of oxygen. Through respirations an exchange of 0xygeR
and earbon dioxide takes place m the lungs. The air we
breathe is a mixture of oxygen, nitrogen, carbon dioside, a8
other gases The per cent concentration of the (hrec‘ main
gases are. oxygen, 21 0; mtrogen, 70.0; and carbon dioxide
0.04. The high conceniration of nitrogen has litte effect B
the body since 1t remains fairly constant

The 1dea of “orowd poson” being a result of an uccumu&
Jation of carbon dioxide in lhe air breathed and rcbrclﬂql‘el
has long been disproved 1t has been shown that carbon .(hcu;u C
concemmlion i the air breathed and rcbr.calhcd remains 0\:'
Also the oxygen content of the air romains about the i;mx“c:
However, 0Xygen gepletion will occur if there is ﬂd d:):n
feating apparatus such as o fireplace in the crowded room-
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Modern ventilation systems such as air-conditioning units
employ these same principles. However, they are so arranged
mechanically that they automatically regulate the relative
humidity, temperature, and air movement and remove dirt,
Lacteria, and viruses from the air. Through this thermostatic
conirol unit the inside air is kept constant and the windows
need not be opened.

Indoor heating is accomplished by several methods: central
heating by a hot air furnace (coal, wood, oil, gas) usually
located in the basement, which has large connecting pipes that
lead off to the rooms, or steam furnaces which have a circuit
of hot water or steam flowing through the pipes and radialtors.
This latter method is most commonly used for large office
buildings. Solar heating, which is the most modern method,
uses the sun through reflection to heat the indoor air Another
new system 1s being employed which makes use of the princi-
ples of radiation and convection and keeps a more uniform
temperature in all parts of the room In combination with any
one of these types of heating, an air-conditioning unit may be
installed with an electrostatic device for removing dirt and
bacteria. Some hospitals, homes, and factories have installed
these newer methods of heating and have found them very
satisfactory.

HEALTH ORGANIZATIONS USED IN TIME OF DISASTER
AND EMERGENCIES

Disaster often strikes without warmng. The only way to
handle such emergencies is to be prepared. Most localities are
fm! set up to meet such situations. Every few days we read
in the newspaper or hear over the radio about floods, fires,
l.lurncanes, earthquakes, etc. The chaos that follows 15 greatly
ncreased by lack of preparedness and the lack of community
orgamzations other than the fire, public health, and pohce
departments, which are not equipped fo meet disasters on a
grand scale.

Hf’\v to be prepared for emergencies was well d frated
during World War 11 by the different branches of the armed
forces both at home and overseas In the United States an
¢mergency program was organized under the National Defense
Counail. Under this council each state formed a defense pro-
gram. The governor of each state was given the autherity to
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room, delivery room, and nurseries, Large industries such
as candy manufacluring companies and textile plants use
humidity controlling devices to keep the air dry. -

Well-ventilated rooms lack disagreeable odors. Odors from
the glands of the feet, axillae, clothes, and decayed teeth are
always more noticeable in humid air. As the moisture of the
air increases, disagreeable odors become more objectionable.

In general, the requirements for good ventilation are: (1) a
supply of clean fresh air (1,000 cubic feet per hour per person),
(2) mainlenance of proper temperature (between 65 and 68
degrees F.), (3) relative humidity between 50 and 73, (4) air
movement strong enough to keep the air moving, and (3) air
free from bacteria, irritating gases, dusts, and unpleasant
odors. To maintain these fundamentals of good ventilation
in large buildings and spaces lacking windows, it is necessary
to provide machinery that will bring the air in from the oul-
side and at the same lime remove the air already in the reom.
1t is also necessary to filter, heat, dry, or add moisture to the
incoming air.

There are two methods of ventilation; natural and arhficial.

In natural ventilation inside air is replaced by outside air
through openings in the building. All buildings allow air leak-
age. A large portion of the air enters through open windows.
chimneys, and cracks and around the windows and undt:r
doors Most solrd structures or walls are porous and this
allows for the passage of air. When the outside air s cooler
than the inside air, the cool air will flow into the building at
a speed dependent upon the difference of the two femperd:
tures. If the inflowing air moves at too rapid a rafe, it can
be felt as a cool breeze or draft. The drafts are best controlled
by ventilators and screens.

Most large buildings such as business offices, factories, and
churches use an artificial or mechanical ventilation system t0
bring about an exchange of air. In general, there are thiee
types: (1) the vacuum or exhaust systemt which uses a mo!or;
driven fan that removes air from the room by suction and a
the same time draws fresh air into the building, !2) a system
«hich uses motor-driven fans to propel fresh air into a roouy,
and (3) the combined method which uses a fan to push air
into a room and a fan to exhaust air.
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Modern ventilation systems such as ar-conditioming units
employ these same principles, However, they are so arrunged
mechanically that they automatically regulate the relative
humidity, temperature, and air movement and remove dirt,
bacteria, and viruses from the air. Through this thermostatic
control unit the inside air is kept constant and the windows
need not be opened.

Indoor heating is accomplished by several methods: central
heating by a hot air fuinace (coal, wood, oil, gas) usually
located in the basement, which has large conneeting pipes that
lead off to the rooms, or steam furnaces which have a circuit
of hot water or steam flowing through the pipes and radiators.
This latter method is most commenly used for large office
buildings. Solar heating, which is the most modern method,
uses the sun through reflection to heat the indoor air  Another
new system is being employed which makes use of the princi-
ples of radiation and convection and keeps a more uniform
temperature in all parts of the room In combination with any
one of these types of heating, an air-conditioning unit may be
Installed with an electrostatic device for removing dirt and
bacteria. Some hospitals, homes, and factories have installed
these newer methods of heating and have found them very
satisfactory,

HEALTH ORGANIZATIONS USED IN TIME OF DISASTER
AND EMERGENCIES

Disaster often strikes without w arning. The only way to
handle such emergencies 1s to be prepared. Most localities are
not set up to meet such situations. Every few days we read
n he newspaper or hear over the radio about floods, fires,
burricanes, earthquakes, ete. The chaos that follows 15 greatly
Increased by lack of preparedness and the lack of community
organizations other than the fire, public health, and police
departments, which are not equipped to meet disasters on a
grand scale,

Hf)\\’ to be prepared for emer; ies was well d trated
during World War It by the different branches of the atmed
forces both at home and overseas. In the United States an
¢mergency program was organized under the National Defense

ouncil Under this council each state formed a defense pro-
gram. The governor of each state was given the authority to
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room, delivery room, and nurseries. Large industries such
as candy manufacturing companies and textile plants use
humidity controlling devices fo keep the air dry. .

Well-ventilated rooms lack disagreeable odors, Odors from
the glands of the feet, axillae, clothes, and decayed leeth are
always more noticeable in humid air, As the moisture of the
air increnses, disagreeable odors become more objectionable,

In general, the requirements for good ventilation are: (1) a
supply of clean fresh air (1,000 cubic feet per hour per person),
(2) mainlenance of proper temperature (between 63 and 63
degrees F.), (3) relative humidity between 50 and 73, (4} air
movement strong enough to keep the air moving, and (5) air
free from bacteria, irritating gases, dusts, and uppleasant
odors. To maintain these fundamentals of good ventilation
in large buildings and spaces lacking windows, it is necessary
to provide machinery that will bring the air in from the oul-
side and at the same time remove the air already in the roont.
It is also necessary to filter, heat, dry, or add moisture to the
incoming air.

There are two methods of ventilation; natural and artificial.

In natural ventilation inside air s replaced by outside ait
through openings in the building. All buildings allow air leah-
age. A large portion of the air enters through open windows.
chimneys, and cracks and around the windows and undn:r
doors. Most solid structures or walls are porous and this
allows for the passage of air. When the outside air is cooler
than the inside air, the cool air will flow into the building at
a speed dependent upon the difference of the two tempera-
tures. If the inflowing arr moves at too rapid a rate, it tap
be felt as a cool breeze or draft The drafts are best controlied
by ventilators and screens

Most large busldings such as business offices, faclories, and
churches use an artificial or mechavical ventilation system to
hring about an exchange of air In general, there are three
types. (1) the vacuum or exhaust system which uses a moto.r-
driven fan (hat remoses air from the room by suction and at
the same time draws fresh air into the building, (2) a system
which uses motor-driven fans to propel fresh air into a root,
and (3) the combined method which uses a fan fo push air

into a room and a fan to exhaust air.
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mngs that were destreyed. If financial aid is needed, it can be
obtained in most instances from local socicties, the Red Cross,
and the Federal Government.

The Red Cross.—The National Red Cross was granted a
charter by Congress in 1903. This gives it authonty to give
aid any time a disaster oceurs. It is a voluntary organization,
achive in public health work. It acts through a central office
and its local chaplers and associations. The operating funds
come from public donations. This has the advantage that its
budget is not limited by state or community legislation.

When disaster strikes, the local Red Cross immediately
comes into action. It sends its own personnel and equipment
to the disaster area, but it remains under the authority of the
Iocal officials. The Iocal Red Cross agency supplies food, cloth-
g, shelter, and medical and nursing care for needy persons.
The National Red Cross enters the scene of disaster whenever
the magnitude of the disaster requires it and at the request
of the local officials or governor of the state.

The American Legion.—The American Legion has worked
Oulla program with the Red Cross in which it can give disaster
assistance. Because of 1fs large membership, the American
Legion mcreases the source of manpower which can aid in
rescue work and in obtaining and handling supplies and serve
as medical and transportation aides.
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take the necessary steps to enforce a defense program which
would protect the people within the boundaries of his state.
In turn he delegated power to the mayors of the cities and
had smaller communities call together the civic leaders and
formulate groups who organized the pcople to act as emer-
gency crews in case of disaster. The work was done on a
voluntary basis without pay. The directors of the fire, public
health, and police departments and the American Legion and
Red Cross organizations gave courses in first aid, home hygiene,
nursing, sanitation, and warden services, The people of the
comumunity thus trained were placed under the guidance of
its leader and assigned certain duties. In time of an cmer-
gency these frained persons were called. Such a program
gives a working nucleus through which a community can
handle a disaster without foo much confusion, unnecessary
suffering, and great loss of life. With the present threat of
atomic warfare civil defense is again being organized with
special reference to the major emergencies which will arise if
large cenlers of population ate attacked from the air without
warning.

A good example of disaster is the earthquake with which
the West Coast is constantly threatened. When one occurs,
the damage can be unlimited It calls for immediate action
of all public health and civic organizations. These groups of
civilians who have been trained as emergency crews are called
and instructed as to what to do.

The public health officer takes charge of all matters pertain-
ing to health and sapitation. His duties include protection qf
the water supplies, sewage disposal, refugee centers, jmmuni-
zation centers, care of the injured, sciting up of fitst-aid
stations, general sanitation, and supervision and care of food
and milk.

In case of fire, the firec department crew with its civic ment-
hers and the police department assist 1 controlling Ihc.cro\"dsv
fighting the fire, rescuing trapped persons, and assisting with
the transportation of the injured. L

After the emergency has been controlled, the r?hubxhlaln;l!
program begins, All orgaflxzalxoxxs cum_bmc their cnloll;rﬂdl-)
reconslruct the homes, public water supplies, streets, an<
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For convenience, water is classified as good, contaminated,
or polluted. Good water is water that has been tested and
found safe for drinking. Contaminated waler is water con-
taining waste products from industrial plants and plant growth.
Polluted water is water that contains organisms found in
excrela and may be infectious.

In general, there are five mamn sources of water. lakes,
oceans, rivers, springs, and wells.

The water obtained from the oceans, lakes, and riveis is
called surface water. That from the springs and wells is
termed ground water.
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Surface water is rain that has fallen directly into the 11vers,
lakes, or oceans or on the ground. The water that strikes the
Bround may be absorbed by the earth and soak through the
dirt to underground rivers or lakes, or it may run over the
surface of the earth o enter a lake or river As the water
flows over the earth's surface, it picks up many foreign par-
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SANITATION

WATER SUPPLY AND SANITATION

Water is necessary fo sustain life of man. A study of the
transportation maps will teveal that most large cities o1 towns
are located near a large body of water such as a lake, ocean,
or river. Man built his earliest communities near water for
two reasons: water supply and ease of transportation. As the
cities grew in size and population problems of sanitation arose,
new and large supplies of water had to be developed and
installed Inadequate disposal of waste products, especially
human excreta, became a menace to health. The rivers and
lakes were used for sewage disposal and were thus continu-
ously polluted with human and animal wastes. To prevent
this, sewage disposal plants were developed. To supply the
cittes with sufficient clean water, skilled sanitary engineers
were employed to build local reservoirs, water-pumping plants,
and agueduct syslems with central treatnent stations One
individual uses approximately 100 gallons of water daily To
allow for the extra amount of water used in caring for wastes,
farming. and industries, each individual is usually allowed
200 gallons of water per day If necessary, as in time of emer-
gencies due to floods, an individual can get along with only
G5 gallons of water per day providing it 1s prorated for drinh-
ing, cooking, washing, bathing, and wastage.

Water has been the carrier of bacleria that have caused
many of our greatest eptdemics, Polluted water has been the
cause of cholera, typhoid fever, and amebic dysentery. These
diseases are so commonly assoctated with polluted waler that
the public has come to appreciate the value of clean, safe

water.
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For conveni water is classified as good, contamated,
or polluted. Good water is water that has been tested and
found safe for drinking. Contaminated water is water con-
tamng waste products from industirial plants and plant growth.
Polluted water is water that contains organisms found in
excreta and may be infectious.

In general, there arc five main sources of water: lakes,
oceans, rivers, springs, and wells.

The water obtained from the oceans, lakes, and rivers is
called surface water. That from the springs and wells is
fermed ground water,
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¢ Fig 67 —Underground water moves slowly toward streams or lakes
thaspools should be so located that wells will not be contaminated by
uek“. drainage. The danger of pollution 1s less 1 sand and gravel soil,
these may finally become salurated and permit nfection (From
urner: Personal and Community Health, The C V Mosby Co)

Surface water is rain that has fallen directly into the rivers,
lakes, or occans or on the ground. The water that strikes the
8round may be absorbed by the earth and soak through the
dirt to underground rivers or lakes, or it may run over the
Em'face of the earth to enter a lake or river. As the water

O%s over the earth’s surface, it picks up many forein par-
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ticles such as small plants and animals, bacteria, minerals,
dirt, and plant and wood fibers. If the water should flow over
ground contaminated or polluied with pathogenic germs, they,
too, will become a part of the water. So, water that appears
clean to the human cye may be contaminated with disease
germs and other substances. Water removed from the lakes
and rivers and stored in reservoirs is called a surface water
supply. Artificial lakes are made by placing a dam across
a river bed, causing the water to back up and act as a large
storage basin.

Ground water is water obtained from wells and springs.
It comes from underground lakes and rivers and from waler
that has soaked through the earth. This waler is usually safe
for drinking as it is free from most disease germs and foreign
material because of the filtering process of the sand and gravel
in the various levels of the carth, However, some areas of
the sand and gravel may have a break in their formation which
allows for improper filtering and removal of the bacleria and
foreign material. This is particularly true of shallow surface
wells. Deep wells are safer but they too may become polluted.
Wells should be placed a good distance from all buildings,
barns, and privies. If the privy is located on a slope, the well
must be placed above it or on a greater clevation; otherwise
drainage from the privy will pollute the well water. To be
sure that the waler is safe, samples should be sent to a state
or local public health Iaboratory for examination.

Rain and snow are our ultimate sources of water. They are
present in the atmosphere in the form of water vapor, Under
certain climatic conditions this water vapor will precipitate
and form either walter or snow.

Rain water has been a direct source of home water for
centuries. It is collected in a rain barrel or tank placed at U.IC
side of the housc under a water trough or out in the open. Rain
water is low in minerals. This makes it soft and useful for
washing.

Communities located on low ground usually lack cpough
pressure to pump the water through the pipes to provide all
homes and industrial plants with water. To build up pressurc,
machine pumps are used to pump water into tanks placed
on high towers. This allows gravity to act as the pressure

agent.
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colonies is recorded as the number per cubic centimefer. In
general, most bacteria produce a calony that can be differ-
entiated by its growth characteristics (color, shape, size).
Broths to which various sugars have been added are inocu-
lated with the different bacteria and they can be classified
according 1o the sugars they ferment. To determine if water
is polluted, special scarch is made for certain bacteria such
as Escherichia coli, Bacillus typhosus, Vibrio comma, and
Shigella dysenteriae. Of these, the bacillus Esc. coli (commen
inhabitant of the large bowel) is the casiest one to culture and

grow. Its presence indicates pollution. .
The chemical examination fncludes tests for nitrogen com-
I is, chlorine, magnesi and carbonate

Nitrogen may be present as nitrites, free ammonium, albumi-
noid ammonia, and nitrates. These compounds are prcsqll
in two types of chemical substances: organic and inorganic.

Nitrogen passes thnough a cycle or course of events during
which it is acted upon hy bacteria, seil plants, and sunlight
and transformed into such substances as complex mifrogen
profeins and the nitrogen compounds listed above. The steps
in the cycle may be listed as follows:

1. Plants and sunlight take up inorganic nitrogen from the
s0il and form plant proteins.

2. Animals ent the plants and produce complex nitrogen
proteins. .

3. Ammals die and (uough the action of bacteria and M-
dation the complex nitrogen proteins are broken down jnto
the simple nitrites, nitrates, free ammonia, etc.

The presence of very small amounts of nilrogenous sub-
stances in water indicates pollution For example, thcAtesl for
nitrites is one of the most sensitive chenmeal reactions’ I
reveals 0.01 parts of nitntes per million. The piesence f)f
nitrites nsually indicates recent bacterial activity because n
the breakdown process mirtes are oxidized to n.nlm!e;
Nitrates are more stable than the mtrites When found in th'.
concentration, they indicate pollution. It is not uncomnioll for
ground water [o contaiu more nitrates than surface .\\aler bcj
cause the nitrates of the ground water are not available for

plant utilization.
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Water §s tested for free anuwonia by heatings it then gives
off the anmunonia which can be recognized by its wdor, Us
presence also indicates pollution.

hominaid s

is produced from the protein
products of andmal and vegetable malter when distilled with
Healine potassi per ganate. 3 most of the amumonia
comes from the plant protein, the waler is coloied and fhe
Rifrogen compounds are more stable.
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Water that contains a gh concentration of culeium and
Magiesium carbonate 15 called “hard” water. When soap
1 addeR to “hard” water, these alkaline compounds displace
the sodivag in scap und form a precipitate which appears as
a e on the surfuce of the water. By adding such substances
as lime and sodiem carbonate, the calcium and magnesium
salts are precipifated and the water becomes “soft.” The rea~
OB rain waler is “soft” 1s because it contamns no chemicals.
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Normally, small amounis of chlorine are found in water.
It is present in the form of the salt, sodium chloride (NaCl).
The chlorine in water comes from two sources: urine and
salt that comes from salt air that floats in from off the ocean.
Therefore, water coming from the sea coast usually contains
more chlorine than that obtained from inland sources. Inland
waler containjing more than the normal amount of chlorine
has been polluted.

Purification of Water.—Most of the water that is available
for use is unsafe for drinking. As a safeguard various methods
of purifying water have been developed. The most conmion
methods used are storage, filtration, and chlorination.

The old idea that the swift running of rivers and streams
purifics the water is false. Any upstream pollution may make
water unsafe for cooking and drinking. However, nature does
atlempt to purify water. Swift-running water causcs a re-
duction in the number of bacteria; waterfalls and “rapids”
spray the water, producing a fine mist which mixes with the
air, allowing absorption of oxygen and the loss of carbon
dioxide (aeration); sunrays help kill the bacteria on the sur-
face of the water and help plant photosynthesis.

Storage: This is the most simple and inexpensive method
of purifying water. It is a self-purification method. As water
stands in an enclosed container such as a tank, lake, or pond,
all forcign material (bacteria, dirt, plants) settles to the bot-
tom. In localities where lakes and ponds are absent, large
reservoirs are usually coustructed, The water is stored for
one month at summer temperature. This is considered long
cenough to purify the water. It is best to have two large wafer
tanks or reservoirs so that one can be in use while the other
is allowed fo stand for the required thirty days. If waler i
stored in the open air, various types of matine or vegelable
life may appear m the water, and these wiil color the \va(.cr
and give it a strange taste. Closed reservours climinale this.

Filteation: This 15 a method by which waler is allowed to
pass through a sand filter. There are two types: ﬂu*“slo\v
sand filter and the rapid sand filter or “mechaunical filter.

The slow sand filter is a large square basin the botfon of
which is covered with cement. Leading off from the botlom
are drains that remove the filtered watcr, On top of the cement
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floor are layers of tile, crushed stone, gravel, coarse sand,
and fine sand. The water on top filters through the various
levels of substrate by force of gravity. The sand and gravel
particles act in two ways: They block the flow of bacteria,
and they attract the foreign matter through electrostatic force.
Through constant use, the various levels of sand, ete., become
clogged and they must be replaced from time to time. The
slow sand filter removes 93 per cent of all bacteria and foreign
particles. Calculations show that one acre surface of this
type of filter will clear 3 to 5 million gallons of water per
day.

Fig. 69 —Section thron v k

gh a slow sand filter. The water soaks
through the fine sand, the coarse sand, and the gravel, entering the
pen tiles which carry it to a collecting basin. (From Turner Personal
and Community Health.)

The rapid sand filter differs from the above method in that
a substance such as lime or alum (aluminum sulfate) is added
{o the water. These substances are called coagulants, When
these chemicals are added, they react with the alkaline salts
an('l form aluminum hydroxide, which appears as a sediment.
This precipitate makes contact with the bacteria and dirt and
together they settle to the bottom. After this has been done,
the water is piped off and filtered through a filter similar to
the slow sand filter. However, it differs slightly from the slow
sand filter in that it is smaller and contains a coarser sand.
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Chlorination: The adding of chlorine to purify water is the
most common method used. Chlorine is added in the form
of gas. Its concentration is one part per million. When chlo-
rine is added to the water, hypochlorous acid is produced. It
is this acid which kills the bacteria. However, the concentra-
tion of chlorine used varies from time to time, depending
upon the amount of organic material and type and number
of bacteria present,

In time of an emergency (war, flood) or when camping out
or traveling or marching as the soldiers bad to do during
World War II, available water is frequently impure. Puri-
fication of small amounts of water by boiling for one minute
is the sumplest method; however, too frequently it is impossible
fo build a fire. Besides, boiled water tastes flat and lacks flavor.
This 15 a result of the loss of the gases due to its agitation while
boiling. If water is shaken after the water has been boiled
and allowed to cool, air is resorbed and part of the faste
returns For convenience and for saving time, several methods
Bave been devised for purifying small amounts of water with
chemicals, This is particularly important during war. The
chiemicals most commonly used are chlorinated lime (bleach-
ing powder) or tablets containing chlorine (for example, hala-
zone tablets).

When using bleaching powder, one teaspoonful is added
to one pint of water The mixture is stirred and allowed to
setile From this mixture 9 drops are removed and added
to one quart of water.

Halazone tablets wer ¢ used almost exclusively by the soldiers
during World War II. The process of purification consisted
of adding two halazoue tahlets to a canteen of water. The
water was shaken thoroughly until the tablets dissolved and
then allowed to stand for thirty minutes to one hour hefore
using.

Other chemicals that have been used for purifying water
are tincture of jodine, copper sulfate, and ozone. Some hu'leb.
bath houses, and swimming pools have installed ultraviolet
ray machines to w hich the water is exposed for thitty scconds.
‘This kills pathogenie bacteria.

Miscellaneous Uses of Water.——Water plnced.at fr.ce i:S? ‘?‘
the public is always 2 potential source of an epidemic. Public
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places such as drinking fountains, swimming pools, and public
beaches are undcr the control of the local health department.
It is the responsibility of the health department to make fre-
quent checks on the water to make sure it is free of patho-
genic bacteria.

Prior to the introduction of the modern drinking fountain,
a common drinking cup was placed at the water station, and
it was freely used by everybody. This permitted uncontrolled
contamination of the cup and transmission of bacteria from
one person to another. The original drinking fountains did
lower the danger of contamination but they tos were unsatis-
factory. They were so constructed that they allowed the water
from the spout to flow back over the mouthpiece. Frequently
the water pressure was too low 1o produce a strong stream,
and this made it impossible to get a drink without placing
the mouth on the fountain head. The new fountains are so
constructed that the water is held at an angle. This prevents
the water from trickling back onto the mouthpiece. Instead,
the water falls away from the mouthpiece. The new fountains
also contain a mechanism that maintains a good strong stream
of water.

Private or public pools offer similar sanitary problems.
They must be made of water-tight material such as tile and
cement The bath houses should be kept clean. There should
be strict regulations not permitting anyone to bathe without
first taking a shower and washing the feet m a dilute solution
of disinfectant Al swimming suits used should be clean This
is difficult to control unless the bathers be made to use only
those suits (rented) furnished by the management of the pool
Health regulations usually demand that these suts be thor-
oughly clean and sterilized after their use All persons who
have any evidence of a cold or skm infection or disease of
any kind should be restrained from using the pool The water
should be changed daily or weekly, depending upon the size
and use of the pool. Pools that have continuous runoing water
do not need such frequent cleanings. In most cases they are
emptied every few weeks and cleaned Some public pools *
have a device through which additional chlorine may be added
to the water. During the outdoor swimming seasons samples of
the water should be taken at least twice a day and examined
for the chlorine concentration and the presence of bacteria,
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Public beaches and resorts include lakes, rivers, and the
ocean. These are the responsibility of the state or local health
depariments. The sanitary problems are similar fo those pre-
sented by swimming pools. However, the restrictions need not
be so severe, The bcaches should be kept clean and the water
tested every few days.

If, for any reason, public beaches, resorts, or swimming
poals fail to meet the health standards, they should be closed
until such unsanitary conditions have been remedied.

One article of food that is frequently overlooked as a sonrce
of infection is ice. Just because it is cold and frozen does not
mean that it is free from disease germs. Freezing may kill
some of the pathogenic bacteria, while it merely inactivates
others, When the ice melts, these quiescent bacteria become
active and begin to grow, and if ingested they may cause
disease.

Ice may be natural or artificial.

Natural ice is ice removed from frozen rivers, lakes, and
ponds. It is stored in icehouses and kept until ready for use.
Since this ice is made from Ilake water, it is subject fo
similar sanitary regulations. Before this ice can be used or
sold to the public, it should be examined by the public health
laboratory.

Artificial ice is water produced by refrigeration. It has
alrcady been purified by the water department. The only pre-
caution necessary is fo prevent contamination of the water,
pipes, and contamers used in the freezing process. Frcquelll
inspections of the ice plant shonld be made by the sanitary
engineer.

HOME SANITATION

Introduction.—Present-day modern American homes are
safe agamst discases that once scourged more primntive seitle-
ments. Early homes were without glass windows, wood floors,
and chimneys. They were teeming with flies and insects and
filled with dust, smoke, and dirt. Light was oblained from
the fireplace. They did not have p..’lsteurizcd x{u'lk, rcfrfgcra-
tion, purified water, or modcrq toilets. Such inconvenicnces
and lack of sanitation still exist in many of our tenement hou?-
ina districts and rural areas. They constitute a definite health
]mbzard. "The houses and apartments arc of poor constiuction,
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unsafe, and overcrowded. In general, poverty, undernutrition,
sickness, and death are associated with poor economic status.
Through Federal Government aid and private enterprise, the
state, city, and rural areas ace gradually replacing slums with
decent low rental homes and apartments,

Structure.—From a public health standpoint, house construc-
tion must be carefully planned and the materials used must
be of good quality. The materials (brick, wood, pipes, roofing,
efc) must ensure warmth, safety, fire protection, hght, and
durability.

Most localities have zone and building laws which place
restrichions on the size, height of the building, materials used,
distance between buildings, and number of families per house.

Plumbing,—Most ities have laws which permit the
use of only certain types of materials. In the case of pipes,
their qualifications must be met before a connection can he
made with the water supply and sewer system. The first pipes
used were made of lead These were unsatisfactory since they
were pliable and this tended to cause leaks. They are for-
bidden by most communilies. Iron pipes are frequently used,
but they are troublesome since they rust inside and with time
become clogged. The most satisfactory materials to use for
plumbing fixtures are brass, copper, or nickel which, however,
are more expensive,

For sanitary reasons and convenience, al} plumbing fixtures
such as valves and turnoffs should be exposed and in accessi-
ble places. This permits easy repair and avoids accidents.

A.ll the pipes that carry waste water must be made of good
resistant material. Of particular importance is the construc-
hpn of the connection of the pipes in the toilet bowls. The
Pipes leading from the toilet bowls are joined together in
the form of an “S”. This is called a “trap” and serves to hold
water in the base and to prevent cscape of bad odors from
the drainage pipes.
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Public beaches and resorts include lakes, rivers, and the
ocean. These are the responsibility of the state or local health
departments. The sanitary problems are similar fo those pre-
sented by swimming pools. However, the restrictions need not
be so severe. The beaches should be kept clean and the water
tested every few days.

If, for any reason, public beaches, resorls, or swimming
pools fail to meet the health standards, they should be closed
until such unsanifary conditions have been remedied.

One article of food that is frequently overlooked as a source
of infection is ice. Just because it is cold and frozen does not
mean that it is free from disease germs. Freezing may kill
some of the pathogenic bacleria, while it merely inactivates
others. When the ice melts, these quieseent bacterfa become
active and begin to grow, and if ingested they may cause
disease.

Ice may be natural or artificial.

Natural ice is ice removed from frozen rivers, lakes, and
ponds. It is stored in icelouses and kept until ready for use.
Since this ice is made from lake water, it is subject fo
similar sanitary regulations. Before this ice can be used or
sold to the public, it should be examined by the public health
Iaboratory.

Artificial ice is water produced by refrigeration. It has
already been purified by the water depariment. The only pre-
caution necessary is to prevent contamination of the water
pipes, and containers used in the freezing process. Frcquelll
inspections of the jce plant should be made by the sanitary
engineer.

HOME SANITATION

Introduction.—Present-day modern American homes are
safe against discases that ouce scourged more primitive seltle-
ments. Early homes were without glass windows, woad floors,
and chimaeys. They were tceming with flies and insects and
filled with dust, smoke, and dirt. Light was obtained from
the fireplace. They did not have pasteurized milk, refrigera-
tion, purified wafer, or mod.em toilets. Such inconvenicnces
and lack of sanitation still exist ;n many 9[ our lcncm,cnt houi-
ing districts and rural areas. They constitute a definite hc.:nllnl
hazard The houses and apartments are of poor construction,
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a variety of proteins such as fresh meat, eggs, and milk. In
the intestinal tract profeins are acted upon by the gastric
juices, and amino acids are formed which pass through the
intestinal wall into the blood stream. In the body these amino
acids rejoin and form the proteins necessary for the function
and formation of the various body tissues (albumin, globulin,
muscles, lungs, liver). Because of this action, amino acids
are called the building stones of tissue. There are twenty-two
amino acids. Proteins are also oxidized in the body to supply
heat and energy.

Carbohydrates.~These are excellent foods for providing
the body with cnergy and strength. In the gastrointestinal
tract the complex sugar molecules arc broken down into simple
sugars that can be utilized by the body tissues. Sugars are
tomposed of carbon, hydrogen, and oxygen. When oxidized
in the body, they are broken down into carbon dioxide and
water. Glucose is the form of sugar carried in the bloed and
used by the body tissues. Glucose is stored in the liver and
muscles in the form of animal starch or glycogen. The main
sources of carbohydrate are vegetables, fruit, meat, and plain
cane sugar used in cooking.

Fats.—Fats pass through the intestinal wall in the chemical
form of glycerol and fatty acids. They are composed of the
sime elements as carbohydrates, carbon, hydrogen, and oxy-
gen. Fais provide the body with a source for strength, energy,
a.nd heat. Since fats can be stored in the body as adipose (fat)
lissue, they are a good reserve food to be used when the body
Reeds extra nourishment and energy The body can manu-
facture carbohydrate from fats and synthesize fat from carbo-

ydrate Certain fatty acids such as linolenic and linoleic are
hecessary for good health. An ordinary diet of such foods

a; :gg Yolk, meat, butter and cream contains a high per cent
of fat.

Minerals.—Minerals such as chlorine, sodum, potassium,
magnesium, iron, sulfur, copper, and iodine are found 1 most
of the body tissues as organic and inorganic compounds. Min-
erals have multiple functions; for example, iodine is essential
for the formation of thyroid hormone which controls and regu-
lates body metabolism and growth, iron 1s necessary for the
formation of hemoglobin, calcium is necessary for the proper



CHAPTER 33

NUTRITION AND FOOD CONTROL

NUTRITION

Nature produces all the foods necessary for the dietary
needs of the body. Examples of natural foods are milk, vege-
tables, fruits, shellfishh, and meal. All these foods contain
chemical compounds required for a good diet. Food is utilized
by the body for the production of body energy and to pro-
mote growth, to repair tissue, and to regulate other meiabolic
processes. In general, the important food substances may be
classified as proteins, carhohydrates, fats, vitamins, minerals,
and water. However, the present-day maodern classification is
concerned with the breakdown of these substances in the gas-
trointestinal tract into other substances or products which in
turn pass through the wall of the digestive tract, Such products
beside water are amino acids, whieh result from protein diges-
tion, simple sugars, fatty acids, and glycerol which resulls
from fat digestion, nunerals, and vifapuns.

Water.—Water 5s one of the most important foods It does
not supply nutrition in the same sense as do the other foods,
but its functions are so variable and necessary that lack of
water soon produces severe maladjustment of the hody (deliy-
dralion). Waler is used in associalion with enzymes i the
chemieal breakdown of the complex molecules of proteins,
carbohydrates, and fats. It acts as a diluter and solvent for
substances in the gastromlestinal tract which facilitates their
passage through the mucous membranc. Water mak:fs up
two-thirds of the body weight and is found in all the tissues
and liquids (blood and lymph) of the body.

Proteins.~—Body growth and lissue repair would be _ﬂcvcrel_\'
hampered without proteins in the diet. A rood diet includes

58
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ness requires a much longer time than normal for his eyes to
adapt to the dark. The bhindness is due to the loss of visual
purple substance which requires vitamin A for its function.
Xerophthalmia is dryness with inflammation and uleeration
of the conjunctiva and cornea. The tear glands fail to produce
enough liquid and this causes drying of the eyes. This pro-
motes bacterial growth which in turn produces ulceration.
There are now fourteen different known vitamin B com-
pounds. For simplicity, they are termed vitamin B complex.
The three vitamin B compounds most important to man are
thiamine chloride (B1), riboflavin (Bz), and nicolinic acid
{niacin). These vitamins are water soluble. They arc essential
for growth, good digestion, carbohydrate mectabolism, and
maintenance of the epithelium. Lack of vitamin Bi produces
beriberi, a disease in which there is weakness, cardiac disturb-
ance, edema (swelling of the tissues), and peripheral neuritis.
Lack of vilamin Bz is usually associated with ariboflavinosis
and pellagra. Ariboflavinosis is characterized by soreness with
cracking at the corners of the mouth (cheilosis), increased
number of blood vessels in the cornea, sore, Ted tongue, and
greasy skin over the nose. Pellagra is characterized by a skin
eruption (dermatitis), diarrhea, digestive upset, delusions,
soreness and redness of the tongue and mouth, and weakness.
These deficiencies arc particularly common in aleoholics.
. Thiamine chloride, riboflavin, and nicotinic acid are found
I eatrus fruits, turnip greens, green peas, tomatoes, green cori,
strawberries, and cucumbers. A deficiency of these vilamins
PTOd}lces scurvy, It is characterized by lassitude, pains in
the joints and muscles, shortness of breath, bleeding gums,
uleeration of the gums, small hemorrhages m the skin and
nucous membranes, anemia, and weakness Scurvy was a
common disease among the early settlers and sailors. It is
still found among the poor.
R Vitamin D 15 fat soluble and is found i high concentration
In cod-liver oil, egg yolk, liver, and milk fat. Deficiency in
‘llﬁmm D results in rickets. When rickets occurs in adults,
;;l is called osteomalacia. Vitamin D is also essential for
e formation of strong teeth and bones. This is so because it
Cﬂn{rols calcium metabolism.
lovllamin E is an anfisterthty vitamin. It is also c.alled
copherol, It is g fat-soluble, stable compound. Deficiency
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growth and formation of bones and coagulation of the blood;
chloride, sodium, and potassium are necessary for keeping
the concentration of water in the tissues and cells within nor-
mal limits. The mineral needs of people differ. Adults require
smaller amounts of mineral clements jn theiy dicts than do
growing childven and expectant and nursing mothers. Most
vegetables and meals contain a high per cent of mineral salls
providing the soil is not deficient. The soil in the Great Lahes
area is low in iodine conlent; therefore the incidence of goiter
among ils populalion is high.

Vitamins.—These are lex proteinlike subst that
are necessary for good health. Normally, the body needs vita-
mins in very small amounts, If vitamins ave lacking frowm the
diet, the body stores soon become deficient and vitamin defi-
ciency results, Vitamn deficiency 1esulis from (1) improper
preparation of food which destroys the vitamins, (2) a diet
Iow in vitamins, and (3) inereased body demand for vitamins
due to illness, pregnancy, growth, and lactation.

Vitamins are divided into two groups, based upon iheir
solubility in water or fat. The water-soluble vitamuns are B
and C, while the fat-soluble ones are A, D, E, and X.

Vitamin A 1s found in anmnals and their products such as
buiter, liver, egg yolks, fat, and cod-liver oil It is fat soluble
and colorless It is not found in plants. Plants conlain eare-
tene which is a yelfow pigment. When animals ingest plants,
their bedies ave able to use carofene in the production of
vitamin A. Carrols are very rich mn casofepe. This vitamin
is necessary for growth, healthy skin, healthy mucous menr-
branes {epithelium), and formatton of the visual purple of
the eye. When the body stores become deficient in vitamm A,
night blindness, dryness of the skin, inflassmation of the con-
junctiva, corneal ulceintion, breakdown i the mucous
membrane lining of the gastrointestinal and espiratory traets,
cornification of the skin, decrease m growih, and weakness
appear.

Night blindness {nyctalopia) is failure of vision af night
or in dim light. 1t is more noficeable affer the eye l{n; been
exposed to a bright light. A physiological form of ji 35 the
difficulty one has seeing when first entering a mos ie Ihcu(eg’ ot
a bright sunny day. A ndividaal suffering fiem night blind-
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individuals and the kind of food to be preserved. The latest
methods are, refrigeration, smoking, pickling, salting, drying,
canning, and chemical presetvation.

FOOD CONTROL

Contamination of food is prevented by a strict sanitary code
which controls the handling, processing, storage, and ship-
ment of food. Any shp in sanitation risks contamination or
spoilage. The need for close supervision in restaurants and
factories, or any place where food is handled, is of the utmost
importance.

A food handler is anyone who handles food in any shape
or form or stage of production even to cooking and serving.
All food handlers should have a thorough physical examu-
nation before being employed. Periodic examination should
be gnen to make sure disease 1s not present Many large
mdustries have installed mechamcal devices for handhng
food, therehy decreasing the chances of contamination

Also important is supervision of the buildings where food
1s handled, stored, packed, and packaged. Food should be
protected from dust, bacteria, flies, insects, rodents and house-
hold pets. This is particularly true when canning vegetables
and meats and when making ice cream and butter. Bulk
products have been replaced by the usc of cans, jars, hotiles,
wax paper cartons, and cellophane wrappers All these give
added pr against contamination

The methods of transportation of food by such devices as
freight cars, ships, motor trucks, and airplanes have hitle to
do with contamination or spoilage. Exceptions lo this are
seafoods and fresh fruits. The method of storage used in the
transportation vehicle is important. Today the storage space
of the freight cars, motor trucks, and ships are air conditioned
and rat proof. Cargo planes are cquipped for fast delivery
of small quantities of frozen foods and articles that spoil
rapidly or deferiorate under any circumstance, such as fish.

Food Adulteration.—Before the enactment of laws making
dulteration of food a crime, it has been said that about 50
ﬁ:lm'm of all processed foods were adulterated with cheaper
hute.nal.«s. In some cases, adulteration of food is harmless,

if the adulteration decreases the nutritive value of the
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the rat produces sterility. In the male rat the spermatozoa
3, while in the pregnant female rat the fetus is resorbed. A
:sent no deficiency in man has been proved. This vitamin is
mnd in abundance in wheat germ oil, lettuce, and meat.
Vitamin K is a fat-soluble compound. It occurs in alfalfa
m which it may be removed. Many drug firms manufacture
synthetically. This vitamin is essential for the production
prothrombin which is necessary for the coagulation of the
od. Diseases that involve the liver, such as obstructive jaun-
e, prevent the absorption of vitamin K from the gastro-
estinal tract. For vitamin K to be absorbed, hile must be
'sent in the digestive tract. When reduced in amount, there
in turn, a reductjon in the formation of prothrombin which
ds to an increase in the time that it takes bleod to coagulate
tendency toward hemorrhage.
“here have been recent discoveries of several new vitamin
ompounds. Folic acid and Biz have heen used in the treat-
nt of pernicious anemia with good results Vitamin Bi
proved to be the more valuable of the two. Also discovered
re recently are Bis and Bu. Their uses and properties are
to be determined.
‘he role of diet and nutrition are important to good health
only for the individual but for the entire nation. Many
ple have poor cating habits, even where food is in ampie
ply. Poor diet lowers body resistance, and the effects are
v in Towered resistance (o communicable diseases. Other
ciencies also become apparent such as simple goifer, seursy,
ets and beriberi. If dietary deficiencies continue for a long
od of time, changes appear which may affect the enlire
»; for instance, smaller stature

reservation of Food.—Several factors have biought about
necessity for preserving food Some of these are as fol-
5: (1) Some foods are scasonal so preservation is necessary
:eep them on hand for the future when they are out of
on. (2) It may be desirable to keep food from spoiling.
Man’s taste for a sariety of foods makes it desirable to
.evve food for transportation over long distances.

he oldest methods used for preserving f?od are salting
drying of meat and fish. Now a great variety of methods
in use, The method used depends upon the taste of the
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of & diseased animal or from an animal which has died by
some means other than slaughbler; if the container such as a
paper carfon or tin can contains any substance which may
affect the contents and make it injurious to healih; if any
valuable portion has been removed, such as cream omitfed
from milk; if any material has been added as a substitute
{for example, cane sugar for maple sugar); if an inferior
produet has been led (for le, bleached flour);
if any raaterial has been added to increase the weight or bulk;
if the material is a confection (candy) and it contains such
substances as alcohol or something that lacks food value or
if it contains a coaltar product net cerlified by the Secretary
of Agriculture.

The Federal Food, Drog, and Cosmetic Act copsiders a sub-
stance yisbranded if it bas a false or misleading label; if
sold as another food; if the article is an imitation and the word
“initation” is not on the Iabel; if the container is misleading

. Initysize; if the package does not bear the label of the packer,
distributer, or manufacturer; if any other word, statement,
or information required by this Act does not appear on the
fabel and is readable and easily understood; if it does not
bear a 1abel statiug that the contained article is helow stand.
ard; if the label does not have the name of the contained food
or ifs ingredients (spices, colormgs, efc.): if the contained
food appears to be food that meets the standard prescribed
by the Secretary of Agricullure, yet it does not meet such
standards or bear the name of the faod as specified by the
standard; if the label on food for special diets fails to bear
information concerning the vitarmn, mineral, and other prop-
erties; and if the label does not contamn a statement concerning
the addition of artifical colorng, artificial flasormg, or chemi-
eal preservative

The Federal Food, Drug, and Cosmetic Act 1s enforeed by
the United States Department of Agriculture It has authority
over pinducts imporied or transported from one stale to an-
ather in wiersfate commerce.

Each sfate protects ifs population by special state laws
similar to those of the Federal Food, Drug, and Cosmetic Act,
These are enforced by the state officials Some cities set up
thewr own local standards for sueh products as milk and butier,
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food or adds some subsi that is poi or praduces
infections, it constitutes a threat lo hiealth. Good examples
of food adulteration are the addition of water fo milk with or
withottt removal of the cream, mising of horse meat with
ground beef or pork, adding cornstareh (o cocon, adding some
coloring matter to restore the natural appearance of meat,
and the selling of refined peanut or cottonseed oil as Mediter-
ranean olive oil,

The Federal Food, Drug, and Cosmetic Act (Pure Food Law).
~Laws governing manufacture of foods da not prevent the
production of eheap or second-grade foods. Sccond-grade foods
must be sold as such and not placed on the market for the
public to buy as first grade. Any food or product manufac-
tured that is not classified as first quality must also be clean
and wholesome and contain a standard amount of food value.
It is well to have such foods on the market, for they are
inexpensive as well as nourishing; for example, condiments
sach as catsup, which is not eaten for its food value, may be
made from tomato skins which may be almost as fasty and
good as catsups made from the iuside of the tomate, The
important points here are: (1) skins used must be clean and
sterilized, (2] preparation must be sanitary, and (3) calsup
niust be properly labeled as a second-grade product, Fre-
quently the grading of foods such as fruits is not based upon
the food value but upon the size, for example, a small peach
las the same relative foad value and quality as the large
peach,

fn 1906 the Federal Food and Drug Act was enacted {or
the purpose of preventing food adulteration and enrorcu}g
food control. It hefped reduce the fraudulent praclices in
(he marketing of foods and drugs to a cerlain degree, but
certain legal loopholes persisted. So in 1938, the Federal Food,
Drug, and Cosmetic Act with rigid regulations was passed
by Congress. This Act prohibits the adulteration or misbrand-
ing of any food, drug, or cosmetic

The Federal Food, Drug, and Cosmetic Act of 193§ _C()ﬂsl'l']crs
a food to be adufterated if any substance is added which might
be injurious to health; if it is in any way putrid, decomposed.
or filthy; if prepared or pa_cked under unsnni!ax"y conditions
which may permit contamination; f any part is a product
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Mother’s milk is the best food for all newborn infants.
supply mother's milk for malnourished or premature infar
mast hospitals keep a milk bank, Mothers who have lost th
babies or whe have an oversupply of nulk donate their m
for the use of the hospital.

A growing child should have at least one guart of mill
day. Adults should consuwme not less than one pint per d
These dietary requirements can be fulfilled either by drinki
unlk, using it on breakfast foods, or by eating milk produ
suel as jee cream and cheese.

Besides being one of our wost important foods, mitk is a
one of the mest suitable vehicles for transporting and spre:
g disease germs. Before the development of pasteurizati
many epidemics could be traced to milk. Milk 15 not e
to heep clean and sanifary It is a suspension of many sm
particles in water, and this is suitable for hiding small partic
of dirt and bacteria, Unless it is kept cool, it is an excell
medium for the growth of bacteria, This must be remembes
when storing mulk that is to be transported any gread dista
(farm to the city), and when bottling raw or pasteurized m:
Itis essential that santary methods be employed. A cool L
perature prevents the growth of bacteria Protection of m
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any commuunieable diseases. Dysentery, septic sore thi




466 How Disease is Controlled and Prevented

In 1938 a Federal Law was passed, making it unlawful fo
advertise false statementis or claims for the purpose of increas-
ing sales of certain foods, drugs, cosmetics, or devices. This
law is enforced by the Federal Trade Commission.

Food Sanitation.—Milk, milk products, meat, fish, and vege-
tables are the foods most commonly found in the diets of
Americans. This makes the sanifary control of the production
of food of vital importance to the health of the nation.

Milk: To show how importani mitk is for the health and
growth of infants and children, it may be well to compare
the dietary conditjons in the United States with those of Korea,
China, and Japan, where the war took away most food
resources. In these foreign countries most children are breast
fed so they receive all their nourishment (calcium, vitamins}
from the mother who, in turn, is sacrificing her health because
of the lack of food. Mothers who fail to produce enough breast
wmilk rely upon the milk of goats or cows. Hawever, these ani-
mals are scarce so the children frequently go huagry, Very
little nced be said as to how much our country differs from
the Far East. “Ours is a land of plenty.” Prior to the early
Colonial days most of the milk was obtained from goats and
a few cows. Following the arrival of more settlers, permanent
communities were set up. This in turn brought about the need
for more food, especially milk, so miore cows were brought
inlo the country and the dairy industry was born The dairy
industry has increased in size until it has become one of the
couniry’s leading industries. In 1940, the United States Census
Report stated that 619,000 dairy farms produced milk.

The annual consumption of milk and its products (cheese,
bufter, cream) is enormous. Each individual consumes, on
the average, a total of 60 gallons, or 430 pounds, of mitk n.l\d
its products each year. Some 10 of these 60 gallons are milk.

M;jlk is one of our most nourishing foods. It is the best food
available for infants; however, its iron and vitamin C content
is low. To make up for these deficiencies, these two substances
must be added 1o the milk when used for infants or an adult
who is placed on a strict milk diet. For(un.a(cly most }nful}ls
are born with a high storage content of iron and \'xllzju_!mi
obtained from the mother. Tins gives the infant a suflicien

amount for the first few monihs of life.
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Mother’s milk is the best food for all newhorn infants. To
supply mother’s milk for malnourished or premature infants,
most hospitals keep a milk bank. Mothers who have lost their
babies or who have an oversupply of milk donate their milk
for the use of the hospital.

A growing child should hase at least one guart of milk a
day. Adults should consume not less than one pint per day.
These dietary requirements can be fulfilled either by drinking
milk, using it on breakfast foods, or by eating milk products
such as ice cream and cheese.

Besides being one of our most important foods, milk is also
one of the most suitable vehicles for transporting and spread-
ing disease germs. Before the develop tof 1 ization
many epidemics could be traced to milk. Milk is not easy
to keep clean and sanitary. It is a suspension of many small
Particles in water, and this is suitable for hiding small particles
of dirt and bacteria. Unless it is kept cool, it is an excellent
medium for the growth of bacteria. This must be remembered
when storing milk that is to be transported any great distance
(farm to the city), and when bottling raw or pasteurized milk.
It is essential that samtary methods be employed. A cool tem-
perature prevents the growth of bacteria Protection of milk
against contamination is especially important because much
of it is conswmed raw.

Milk may become contaminated with two types of bacteria:
pathogenic and nonpathogenic. The nonpathogenic bacteria
are harmless when ingested In milk they will grow and cause
puirefacfion and fermentation. Pufrefaction resuits from the
breakdown of the milk protein through bacterial action Milk
that has undergone putrefaction is alkaline and has a hitter
taste. When ingested, it may cause a gastrointestinal upset
Fermentation is a result of the lactic acid bacillus acting on
milk sugar which is broken down into lactic acid and causes
the mulk to taste sour.

The pathogenic bacteria that have been spread through
milk are numerous. Most of them produce communicable dis~
eases. Because of the wide use of milk as a food, it can readily
be seen how infected milk when served to families can start
an epidemic Such epidemics are said fo be “milk borne.”
It is essential that the cows and the milk handlers be free from
any communicable diseases. Dysentery, septic sore throat,
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diphtheria, typhoid and paratyphoid fever, tubereulosis, undu-
lant fever, hoof and mouth disease, and scarlet fever may be
spread through milk,

Milk sanitation and its control is the function of the local
health department, Most ities have adopted the
“Standard Milk Ordinance” as published by the United States
Public Health Service. This Ordinance makes the local health
office responsible for the supervision of milk production, label
ing, and sanitary standards (cleanliness, purity}. The sanitary
officer is in charge of the inspection of the dairies. He must
make regular inspections of the dairies, pasteurization plants,
and milk-colleeting stations. Inspections should include checks
on the employees, equipment, construetion of the building, and
1ecords by a velermaran of proper tuberculin tests and vacei-
nation of the cows. To simphfy this routine mspection and to
do away with differences in sanifary codes, most states have
formulated state-wide milk sanitation regulations that are
carried out jointly by the state health department and the
State Department of Agriculture.

Pasteurzation is a means of rendering milk free of bacteria.
The milk 15 healed in a large container at a temperature of
60 degrees C. for thirty nunutes. Follewing this process the
milk is rapidly cooled to 10 degrees C  One way of testing
for the degree of pasteurization is io determine the amount
of the enzymes phosphatase and amylase present. If these
enzymes are found in pasteurized mulk, the process has not
been effective, for pasteurization should destroy these iwo
enzymes.

Certified mill is milk that has been produced and sold under
the specifications of a medical milk commussion This commus-
sion is appomied by the local medical society It in tumn
appomts a doctor, veterinarian, laboratory director, and sani~
tary inspector who checks the planis of the dairymen .\\110
apply for permission to produce ceriified mitk. While certified
milk is the cleanest nulk produced, it 1s sull a high-grade
raw milk, Unless pasteurized, certified milk 1s always a polen-
tral source of danger. To determine how clean (baclcximl free)
milk actually is, bacterial counts are made. The milk cont-
mission sets a standard of a maximum of 10,000 bacteria vc}t'
cubic ccntimeter for cestified raw milk If I’M‘c"“‘“‘: f_
cannot contain more than 500 per cubic centimeter. The speck
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fications set for the number of bacteria per cubic centimeter
in other milk depends upon the sanitation rules in the differ-
ent cihies. Generally the maximum number of bacteria varies
between 100,000 and 200,000 hefore pasteurization. After pas-
teurization, the mulk cannot contain more than 30,000 bacteria
per cubic centimeter. Not only the number but also the kind
of bacleria 1n milk is of importance. A large number of non-
pathogenic organisms is less important than a small number
of pathogenic bacteria such as lyphoid bacilli.

Most states have a system whereby milk is classified in
different grades of quality, depending upon the number of
organisms present on a bacterial plate count. 1t is classified
as Grade A, B, C, or D milk.

Grade A milk must be produced under the sanitary code
regulations of the state. It may be sold as pasteurized or raw
milk. If raw, it must not contain more than a bacterial plate
count of 50,000 bacteria per cubic centimeter. Afler pasteuri-
zahon the bacterial plate count must not exceed 30,000 bacteria
per cubie centimeter.

Grade B nulk must be produced under the same sanitary
regulations as Grade A milk The difference is in the number
of bacteria present per cubic centimeters of mulk. Raw milk
may contain a maximum bacterial plate count of 300,000 per
cubic centimeter. Pasteurized milk may contain no more than
50,000 bactersa per cubic centimeter

Grade C milk is a milk of poor quality. Raw milk must not
exceed a bacterial plate count of 1,000,000 per cubic centimeter.

Ordinary milk contans a very smali amount of vitamin

D. To overcome this defect, three different methods are used
to increase the amount of vitamin D in milk They are irradi-
ation, feeding irradiated yeast to cows, and forlifying milk by
the addition of vitamin D concentrate. All grades of milk
(homegenized, certified, A and B} except Grade C can be
used to make vitamin D milk.
. Homogenized milk is of uniform quality throughout. This
is obtained when mulk is emulsified under high pressure. The
emulsification produces « fine suspension of tny fat glohules,
This produces a soft curd that makes it cusy to digest. This
‘YP? of milk is excellent for chitdren,

Sm!:c many foods, including cheese, buller, and ice cream,
contain a high per cent of mitk, they, toa, may he « potent
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source of infection if infected milk is used, It is essential that

these industries be required to adhere to the same sanitary

regulations set up for the dairy industry.

Keeping milk free from contamination is unot a simple
process. There are numerous chances of pollution as the milk
travels from the farm through the dairy to the consumer. To
prevent this requires control of all the factors that may affect
the quality of the milk.

In general, milk sanitation is concerned with:

1. Source of the milk—The cows must be healthy, {ree from

undulant fever and tuberculosis,

2. ‘The farm supplying milk to the dairy must have clean

cow sheds, separate from those of other animals.

3. Al equipment and utensils used in the handling of milk

must be scalded or sterilized after usage.

4. All milk handlers and milkers must be free from com-

municable disease.

All milking must be done under sanitary conditions.

. Bottling and capping of milk must be done in a sanitary
method with frequent sanitary checks on the machinery
and pipes.

. Milk must be pasteurized.

. The milk must he kept cold during its transport from the
dairy to the neighboring city All local milk stations ml‘lsl
De cquipped with refrigeration for proper storage of milk
collected from the farms.

9. Milk must be checked by a bacteriologist

10. Quality of milk must be determuned by a chemist.

11. Qualified sanitary engineer must be available

12. Qualified dairy engincer must be available. .

13. Physical examination of new employees by = p]’)'#'““."

—should include a nose and threat culture, stool speci-
men, and Wassermann and Widal tests. Periodic exami-
nation of all employees.

14. A velerinarian to inspect and care for the dairy cows.

15. Proper refrigeration of nulk n all grocery stores lt’r

places selling nulk and vehicles delivering the milh to

the consumer. .
Remade, Condensed, Evaporated, Dried Milk: Remude mitk
ade from a mixture of mitk pow der

[0

oo 1

is a homogenized productm
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(dchydrated skimmed milk), unsalted butter or milk fat and
water. It is a good substitute for fresh milk and differs very
little in taste. It is clean with a low hacterial count. It is very
nutritious,

Condensed milk is milk made by removing part of the water
by evaporation. It is pasteurized and preserved by adding
40 per cent cane sugar.

Evaporated milk is milk condensed without the 40 per cent
sugar. The milk is preserved by sterilization.

Dried milk {milk powder) is made by drying milk through
a vacuum process or spraying into a hot tank confaining het,
dry air. This type of milk contains all the food value of fresh
milk, but some vitamin C has been lost.

The United States Government Standards require that each
of these last three prepared milks contain a certain per cent
of milk solids. The chart below shows these figures and their
comparison with each other.

TOTAL SULIDS  MILK FAT

Fresh Milk . . - 12 < 3.25%
Condensed Milk . 28 ¢ 80 %
Evaporated Milh 25 5% 7.8 %

Cream, Skim Milk, Butter, Cheese.—Cream is the fat part of
the milk. It is the pale cream-colored solution that floats on
top of the mi{k. It must contain at least 18 per cent fat.

Skimmed milk is the milk left behind after the cream has
been removed. It has a high nutritive value. Most commum-
ties do not permit skimmed milk to be sold lest it be used as
a substitule for whole milk.

Butter is made by churning sweet or sour milk. The taste
‘aries with the addition of salt and flavoring. The liquid that
15 squeezed out by the pressure produced during churning
is called buttermilk. Its flavor 1s “sharp” due to the large
Dumber of lactic acid bacteria it contans

Cheese 1s made from the solid particles in mulk curd Most
cheeses are rich protein, carbohydrate, fat, and mineral
salts. The great variety of flavors results from the dafferent
molds, bacteria, and enzymes used in the ripening process.

Meat and Fish: Meat and meat products are inspected by
the sanuary officers of the Federal, state, and local health
agencies Since most large meat-packing houses prepare meat
for interstate shipment, the sanitary inspection is done by
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Federal meat inspectors, In 1906 Copgress passed the Meat
Inspection Act placing meat inspection under the Department
of Agriculture. The administrative functions are handled by
the Burean of Animal Industry. This Act made it compulsery
that alt animals (cattle, sheep, goats, swine) he Inspected prior
to slaughtering if the meat was to be shipped outside the state
or to a foreign couniry. Later on, 1919, horses were included,
and inspection was required of horses slaughtered for meal.
All apimals that failed to meet the requiremenis and were
rejected by the inspector had fo be slaughtered and disposed
of immediately. Meat that passes the inspection receives 2
small purple stamp of approval which reads, “U.S, Inspected
and Passed” This denofes government inspeetion. Also
included in the Meat Inspection Act were sanitation regula-
tions. These functions were carried out by the inspector and
included the proper method of preparing meat, refrigeration
and marketing, storage facilities, and sanitary cquipmcn’h
The state and local public health units usually employ (heir
own velerinarians to inspect the meat. The sanitary officer
is responsible for the proper handling of the meat, slorageé
and refrigeration, marketing, and inspection of retail and
public markets.

Fish, lobsters, crabs, shrimps, oysters, and clats may inhabit
shallow water which makes them likely to carry pathogenic
bacteria. This is particularly true of fish obtained from shallow
water located near the sewage disposal pipes that drain into
that body of water.

Fish obtained from large rivers, lakes, or the occan far
cenough away from any polluting sewage are usually clean
The main sanitalion requirements for these fish are proper
storage in clean vaults and refrigeration.

The diseases spread to man by infected meat and fish are
usnally parasitic, such as trichinesis apd tapeworms. Non-
parasilic discases include typhoid fever, botulism, and fuber-
culosis.




CHAPTER 34

SEWAGE AND GARBAGE DISPOSAL

Supervision of the disposal of sewage is the responsibility
of a trained sanitary engineer employed by the health depart-
ment. Most large cities have their own public health engineer.
Smaller communities usually receive aid and supervision from
the public health engineers of the state health department.
Not all cities or communities use the same sewage or garbage
disposal methods. Only the more common types will be dis-
cussed, Proper disposal of sewage is essential for good health.
Most cities have regulations that do not permit improper
handling of waste products and refuse. When these products
are allowed to accumulate, they hecome sources of disease
{cholera, typhoid fever, amebic and bacillary dysentery, and
parasites).

Disposal of Human Wastes.—Sewage is a term covering
the waste products of man such as excreta (feces and urne),
water drainage from the bath tubs and sinks, and waste dis-
charges from factories. Sewerage refers to a system of pipes
that carries the sewage. The sewer pipes usually enter into
the nearest large body of water or lake, river, or sewage dis-
Dosal plant. Most cities have a second sewer system that drains
the wastes from the street. As a general rule, these two sewer
systems are combined. The liquid part of sewage is called
“eflluent”; the solid portion which settles out 1s called “sludge.”

For convemence and clarity, the methods of disposal of
Wastes i the city or urban areas and rural districts will be
discussed separalely. In cities near the seashore or rivers,
sewage may be disposed of by direct emptying of the sewer
pipes into a large body of water Since most cilies so located
use this water for drinking and cooking, this method is not

473
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justified. To prevent disease, some method of purification of
the sewage is necessary and so is purification of the water as
already described. In rural districts and on farms excreta
are carried off into cesspools or discharged info privies. In
the woods and during camping trips, excreta is discharged into
a small bole and then covered with dirt,

In large cities a sewerage system is used to remove the
sewage from the home or factory and carry it fo a large basin
or to a disinfecting plant, where it receives treatment. These
types of sewage disposal include purification either by chemi-
cal or bacteriological methods. Chemical purification requires
the use of a strong chemical such as c¢hloride or caustic soda
which is added to the sewage. This method is most commonly
used in tourist camps. A tank called a chemical closet that
holds the chemical is placed under the foilet scat. When the
excreta falls into the fank, the chemicals partially dissohve
fhe material.

Bacteriological purification is carried out under two dif-
ferent processes. These are the aerobic (oxygen present) and
anaerchic (oxygen absent) methods.

The acrobic methods are four: sewage farming, intermittent
sand filtration, sprinkling filters, and activated sludge. The
proper working of an aerobic method depends upon the pres-
ence of enough oxygen so that the bacteria in the sewage can
act upon the nitrogen substances and form nitrates. During
this breakdown process large amounts of carbon dioxide are
formed. Upon completion of the hreakdown, the solid residue
that is left is called the sludge

Sewage farming has been used in some small communil.ies
hut is not entirely satisfactory The method consists of running
the sewage onto soil that js either gravel or sand and allowing
it to settle. The liquid part soaks through the gravel or sand
into the dirt and decper into the underground streams. T.hc
filtration practically clears the solution of bacteria The solids
left on top remain as fertilizer.

Intermittent sand filtration consists of a filtering bed of sand
which has as ils support an underlying bed of gravel, rocks,
and tile so placed as to permit freedom of drainage. The sand
hed is covered with sewage to a depth of scvcru} mfhcs and
then allowed fo dry. The next layer of material is added

e "he interval of time between the addition
within a few hours, The i ol ¢
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of the sewage permits the sand particles to become coated
with a gelatinous substance produced by the oxidizing bac-
teria. This gelatinous coating and the oxidizing bacteria
increase the efficiency of {he filtering process so that 99 per
cent of the bacteria are removed. The water led off from
the base of the sand filter is clean and almost pure. The main
factor is the interval of time between the additions of the
sewage. Since the oxidizing bacteria are of the aerobic type,
they require oxygen. So belween filters the oxygen in the air
must be allowed to penetrate the filter bed. Such a filter bed
one acre in area can filter 100,000 gallons of sewage per day.

Sprinkling filters consist of a filtering bed made of broken
stone, coke, or coal. The floor of the filtering bed is made
of concrete with a drainage system. The stones are laid to
a depth of about seven feet. Pipes with sprinkling nozzles
are placed at various distances over the filter bed. The sewage
is forced through the pipes and a spray preduced. The spray
accumulates oxygen from the air that helps the oxidizing
Process of the nerobic bacteria. As the spray falls, the oxidized
material strikes the stones and sticks because of the action
of the acrobic bacteria, The liquid passes on through the filter.
This method removes 90 per cent of the bacteria.

The activated sludge method sumply means the passing of
bubbling of air through sewage held m a large tank As the
air passes through the sewage the aerobic bacteria become
attached to the sludge and cause a breakdown of the nitrog-
enous materials. The sludge settles to the bottom of the tank.
This method 1emoves about 90 per cent of the hacterra. The
sludge left behind is a good ferhlizer.

The anaerobic method depends upon the breakdown or
decomposition of sewage by bacteria that will grow in the
absence of free oxygen. When sewage is collected in large
sealed containers, what hittle oxygen 1s present 1s first utihzed
by the aerobic orgamsms. But, mn a short time, all the free
oxygen 15 gone. In the absence of oxygen these bacteria die
and only the anacrobic orgamisms remain. These bacteria
obtain their oxygen from the decomposition of the organic
substances in the sewage Protemns are broken down into three
different gases: hiydrogen sulfide, nitrogen gas, and ammonia,
Carbohydrates are broken down 1nto various products. The
sludge that remains is tarry in consistency and has a putrid
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odor. There are several anacrobic processes in use such as
the cesspool, septic tank, and the two-story tank (Imhoff tank).

The cesspool consists of a pit that is lined with large stones
The stones are so placed that they allow free seepage into
the adjacent soil. This is also called a leaking cesspool
The solid substances of the sewage colleet jn the bottom of
the pit. Within a short time, the bacteria in the sewage cause
the solid portien to liquify. This reduces the velume of the
sewage, After prolonged use it is necessary to remove the
accumulated sludge.

The septic tank consists of a tightly sealed tank in which
the sewage is collecfed. This is excellent for anaerobic action.
Through bacterial action, gases are formed and the quantiy
of sewage is greatly reduced. The liquid that collects is usually
covered with a scum This liquid is removed and carried
through another purification process or it is piped off into a
nearby rnver or large hody of water From time to time the
shudge must be removed and the tank cleaned.

The two-story or Imhofl lank is a large concrele tank
approximately 30 feet deep. It consists of two chambers: ait
upper chamber for sedimentation and a lower chamber for
digestion of the sindge The upper chamber js constructed
in such a manner that it allows the solid part of the sewage
to pass through a slot mnto the lower chamber In ihe lower
chamber the sludge undergoes anaerobic decomposition which
produces gas and a brown or black-colored material The gas
is allowed to escape through side vents The sludge is remoy 9}‘
and pumped into drying pits where it is allowed to dry. This
dried sludge i» used as a fertilizer,

Many cities have installed scieniific sewage disposal plants
which use a combination system of sprinkling filters and slp\\'
sand filtration. Others have used chemicals such as chlorine
or caleium hyperchloride  These chemicals are added lo
the cfftuent that is piped off to dram mto the river or nearby
lake. Since none of the previously mentioned methods rcmnA\‘cs
all of the bacteria, the chemicals will kill those that might
spread disease. In a good mumcipal sewage (hspf)sa] plant l.h(‘
sewage passes through several steps (1) screening or sirain-
an iron wire mesh screen to 1emove all sticks, clothes,

Iuch permnts the solid particies l:;
3

ing with "
., (2) sedimentation, wi .
Szil'lc(lt)) the bottom (studge), €3) decomposition of the Hiu
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portion (efflucnt) and sludge by acrobic or anaerobic bacteria,
{4) removal of the bacteria by filtration, and (5) disinfection
with chemicals.

The manner of sewage disposal in rural arecas depends upon
(1) whether water is piped into the building, (2) the financial
circumstances of the people, und (3) their sapitary education
and culture. Since many homes in the country lack piping
faailities, their source of water has to be a well or water that
has been carried in and stored in a large tank. Each home
has its own source of water and method of disposal of waste.
The disposal of human excreta must be handled with care
50 as to prevent pollution of the nearby water supply or con-
tamination of the gardens and milk. It must be boxed in such
a manner that insects (llies), rodents, and farm ammals can
not gain access to the excreta and spread the bacteria.

The most common methods used in the rural areas are the
pit privy, borehole privy, surface privy, cesspool, and septic
tank. All these constructions must be placed an adequate
distance from the houses, barns, wells, and streams so as to
prevent their contammation.

The pit privy cousists of a deep hole dug in the ground
and covered with a tight wooden closetlike structure which
prevents the entrance of flies. The privy house must contamn
a door, lids that will stay closed when not 1 use, and screens
over all openings to the cutside. Tls affords both sanitation
and privacy.

The bore-hole privy consists of a deep hole (20 feet deep)
in the ground The hole has a diameter of 16 inches The
hole is made with a posthole auger and is dug until a ground-
water level is reached The privy house should be tightly
sealed,

The surface privy is one in which the excreta collects on
the surface of the ground. The hquid portion of the excreta
is absorbed by the earth  The construction of the base of
the privy house must be tight, otherwise the excreta will leak
out from the sides, permitting contamination of the surround-
Ing soil, and will allow spread of disease by flies, rodents, and
animals.

The cesspool and septic tank have already been described

In Korea, Japan, and China human excreta are collected
from the privies and placed in wagons by men who then take
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odor. There are several anaerobic processes in use such as
thie cesspool, septic tank, and the two-story tank (Imhofl tank).

The cesspool consists of a pit that is lined with Jarge stones.
The stones are so placed that they allow free seepage into
the adjacent soil. This is also called a leaking cesspool.
The solid substances of the sewage collect in the bottom of
the pit. Within a short time, the bacteria in the sewage cause
the solid portion to liquify. This reduces the volume of the
sewage. After prolonged use it is necessary to remove the
accumulated sludge.

The septic tank consists of a tightly sealed tank in which
the sewage is collected. This is excellent for anaerobic action.
Through bacterial action, gases are formed and the quantity
of sewage is greatly reduced. The liquid that collects is usually
covered with a scum. This liquid is removed and carried
through another purification process or it is piped off into 2
nearby river or large body of water. From time to time the
sludge mnst be removed and the tank cleaned.

The two-story or Imhoff tank is a large conercte tank
approximately 30 feet deep. It consists of two chambers: an
upper chamber for sedimentation and a lower chamber for
digestion of the sludge The upper chamber is constructed
in such a manner that it allows the solid part of the sewage
to pass through a slot into the lower chamber. In the lover
chamber the studge undergoes anaerobic decomposttion which
produces gas and a brown or black-colored material. The gas
is allowed to escape through side vents. The sludge 15 removed
and pumped mto drying pits where it is allowed to dry. This
dried sludge is used as a fertilizer,

Many cities have installed scientific sewage disposal plants
which use a combmation system of sprinkling filters and slow
sand filtration Others have used chemicals such as chlorme
or calcium hyperchlortde. These chemicals are added 1o
the effluent that is piped off to drain into the river or nearby
lake. Since none of the previously mentioned methods removes
all of the bacleria, the chemicals will kil those that might

isease. In a good mumerpal sewage disposal plant the

spread di !
D or strain-

sewage passes through several steps (1) scrccnix'lg b
ing with an iron wire mesh screen to remose all .SUC]\S. flol u‘\.
ete, (2) scdimentation, which pernuts the s?lu) particie» _n‘:
setile to the bottom (~ludge), (3) decomposttion of the hiuid
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be discarded and burned or buried with the refuse. If such
material is allowed to collect, it serves as a fire hazard or as
a fly and rat breeding area and creates generally unsanitary
conditions.

For hiome disposal of garbage, manufacturers of home equip-
ment have made a grinding unit that fits into the drain of
the sink. Food wasles arc ground so fine that they can
be washed through the scwer pipes without any danger of
clogging.
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the material out to the farmers and sell it for fertilizer. Such
an unsanitary method of fertilization leads to a widespread
contamination of all produce, which in turn spreads discase
fo the people. The incidence of parasitic diseases in these
countries is very high.

Garbage Disposal.—Garbage by itself will not cause disease
but it feeds flies and rats. When it begins fo decompose, it
produces a disagreeable odor.

A differentiation should be made between the terms refuse
and garbage. Refuse is any worthless or useless material such
as garbage or kitchen waste, ashes, street litter, lumber, and
rubbish. Garbage is food refuse from the kitchen only.

The garbage should be collected in metal cans with tight
covers. From time fo time the can should be scrubbed clean
and washed with hot water and soap. Most communitics have
garbage trucks that collect the garbage at frequent intervals.
These trucks are especially constructed to prevent the escape
of odor and exposure of the maferial. After the garbage is col-
Iected, it is usually taken fo an incinerator camp or dumping
area. At the incinerator camp the garbage is placed in a special
pit and burned, after which it is covered with a thick layer of
dirt. At the dumping area the garbage trucks are emptied and
then cleaned. In some communities farmers are permitted l'a
buy the garbage for hog feed. However, before the garbage is
fed to the animals, it should be cooked to kill all parasites
which may cause disease.

Such rubbish as bottles, tin cans, rags, and papers should
be collected in a large metal container or pail. It should be
cmptied weekly. Most cities have separate trucks that col‘le(.:l
this type of waste. It 1s taken to rubbish dumps where it is
used as a “filler” to fill in swampy areas or where it is burned.

The litter removed from the sireets by the street cleaners
is collected in trucks and hand carts and disposed of at the
rubbish dumps or by burning It has been a practice of most
cities to wash the streets and sidewalks daily in the congested
areas. This is a good sanitary practice as it removes all dirl
from the streets.

The farmer has such wastes as cornstalks, weeds, Icn\cs‘.'
manure, garbage, a‘nfl other rubbnh.‘ Hx; may save ;ol;lcu;?d

the manure for fertilizer, but that which is not needed sho
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All drinking fountains should be placed in locations easy
to reach, The water should be kept cool. Since most water
fountains are of the mechanical type, they should be checked
at frequent intervals. A moderately strong stream of water
is necessary to make the water accessible without contami-
nation of the mouthpiece. If faucets are used, paper cups
should be supplicd. The cups should be kept in a sanitary
dispenser attached to the wall or the side of the drinking
fountain.

Washrooms should be readily accessible. The number of
lavatories and toilets should be sufficient to prevent crowding.
Some industries have shower bath facilities for those who do
dirty work or work with materials which might irritate the
skin, such as coal or mercury.

Rest rooms are supphed for those who are fahigued or who
become indisposed while at work. They are usually located
near the medical dispensary. Some industries have added
a small rest room te the washroom. This is used by the
employees during their rest period or over the lunch hour.

Lighting, heating, and ventilation are of equal importance.
The light should be of the nonglare type that gives the opti-
mum gmount of jllumination Poor hghting produces eye-
strain which may cause defective vision and eventually lead
to poor health, Insuflicient light 1s also conducive to accidents.
Heating and ventilation should supply warmth and fresh air
30 as to keep the employees comfortable. Most industries use
the combined system of motor-driven fans that force fresh
cuwol ajr into the rooms and at the same time exhaust fans
which remove the foul air. The air should be kept at proper
humidity, otherwise it becomes heavy and damp and makes
the workers feel warm and uncomfortable.

Scientific research shows that noise 1s detrimental to the
nervous system, hearing, and efficiency. Where noise cannot
be reduced, as in machine shops, the workers can wear ear
protectors made of wax, cotton, or soft rubber Ear plugs are
satisfactory but their constant use may cause inflammation
of the ear canals Many cities have put on campaigns to reduce
noise caused by radios and car horns, Some have even passed
city oxdmances, placing a fine on anyone making unnecessary
noise.



CHAPTER 35
INDUSTRIAL. HYGIENE AND SANITATION

The health of the hundreds of thousands of people employed
in industry is of vital importance to the welfare of the nation
It involves both the large industry that hires 25,000 persons
or more and the farmer with one hired man. Indusirial hygiene
and sanitation grew up with the Industrial Revolution. This
change produced new problems befween the employer and
employee. Special management-labor boards had to be created
to determine and regulate the number of working hours,
hizing of women and children, salaries, and working environ-
ment (safely, sanitation, hygienc, toxicology). It has been
shown that with good cooperation between the employee and
employer, all problems can be met and handled to the benefit
of both parties. However, too frequently one of the two parties
forgets its responsibilities and fails to fulfill his part of the
bargain

Industrial hygiene and sanmation may be best discussed by
considering all the responsibilities that industry has and should
maintan for the benefits of the employee. Industry cannot
arrange ts program to suit the individual. If is set up so as
to benefit the group

For further refecence, the reader should consult the outline
of industrial hygiene by Turner He groups industrial hyuic'ﬂ‘!
jnto three phases (1) responsibilities of industry in mamntain-
jng hygicme working conditions, (2) health administration in
industry, (3) governmental influence in industrial hygiene and
sanitation

Responsibilities of Industry.- -Nothing 15 more cnnduci\'c to
a happy environment and good work than clean surroundings
in which to work. This requires adequate help to keep the
walls, floors, sleps, clevators, drinking fountains, rest rooms,
and washrooms clean. To emphasize the advantages of clean-
liness, display posters should he placed in places l.lms ll:m
employee can easily see und 'rend 'A( the s:unc'llbn:: e
employces should be cduculc:lxén hygiene and sanitation.
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All drinking fountains should be placed in locations easy

to reach. The water should be kept cool. Since most wat:

tains are of the hanical type, they should be checke
at friquent intervals. A moderately strong stream of wat
is necessary to make the water accessible without contam
nulion of the mouthpiece. 1f faucets are used, paper cu]
should be supplied. The cups should be kept in a sanital
dispenser attached o the wull or the side of the drinkir
fountain,

Washrooms should be readily accessible. The number «
l:l\alnrics and toilets should be sullicient to prevent crowdin
Some indusiries have shower bath facilities for those who «
dirly work or work with materials which might irritate tt
shin, such as coal or mercury.

Rest rooms are supplicd for those who are fatigued or wi
become indisposed while at work. They are usually locatc
uear the medical dispensary. Some industries have adde
4 small rest room to the washroom. This is used by tl
employees during their rest period or over the lunch hou
,‘Lils’hling, heating, and ventilation are of equal mmportanc
The Iight should be of the nonglare type that gives the op
mum amount of illumination. Poor lighti produces ey
strain which may cause defeelive vision and ceventually le:
to boor health. Insuflicient light is also conducive to acciden
Ueating und ventitation should supply warmith and fresh a
80 as to keep the employees comfortable  Most industries u
the combined system of motor-driven fans that force fre:
mu'l air into the rooms and at the same time exhaust fa
‘\’Illc_h remove the foul air. The air should be kept at prop
humidity, olherwise it becomes heavy and damp and mak
the workers feel warm and uncomfortable
I]Ssxﬂiﬂc researeh 'hhnwn that [wiac is detrimental to tl

s system, heuring, and efliciency, Where nowse cann

be reduced, as in muachine shaps, the workers can wear e
broteclors made of wax, eotton, or poft rubber. Ear plugs a
satisfactory but their constunt use mny cause inflammati
?,f,!he ?ar canals, Muny eitfes have pat on campaigns to redu
se caused by padios wnd enr horns, Some have even pass

5} i qu g H
nlly oudinances, plueing e on anyone making unnecessa
0lse,
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For efficient work, all environmental factors that may lead
to fatigue should be removed. The first regnirement js for the
worker to have the proper amount of sleep. This depends
upon the individual. Some people require more sleep than
others. When at work for any length of time, physical and
menial fatigue will develop. It is difficult to differentiate this
from boredom. In most cases the fatigue of a day’s work is
relieved by a night’s rest. Work that is dangerous or tedious
and exacting is more fatiguing and should be limited to short
hours of work with frequent rest periods. Efficiency experls
have shown that one’s accuracy decreases pear the middle of
the morning and afternoon. It has also been shown that the
number of accidents increases during these hours. To reduce
accidents and 1o increase efficicncy, most industries now make
use of mid-morning and mid-afternoon rest periods. Other
factors that frequently contribute to fatigue are poor living
conditions at home, poor hahits (oversmoking, overeating
overdrinking), insufficient rest at night, improper Iighting
improper ventilation, and poor working habits.

Lighting; Heating and Ventilation.—See p. 439,

Indusirial Hazards and Poisons.—The types of hazards and
poisons to which workers may be cxposed depend upon the
kind of industry under ideration: for i the Foal
industry does no! have the same type of hazards fo consx«{er
as the canning or automobile industry. Although industrial
accidents are frequent oceurrences, the incidence of aceidents
in the home is higher than that of industry. i

Industrial hazards may be the result of working conditions,
such as poor sapitation, improper lighting, improper vent}la—
tion, improper healing, poor coustruction of the building,
smproper arrangement of machinery, steps, etc.

If sapitary control is inadequate, it permils dirly wash-
rootms, toilels, rest rooms, and drinking fountains. qurgun?‘
checks on sanitation lead to a dirty environment and dlssaflf'
faction of the employees. It permits the existence of defective
wiring, Jeaky valves and pipes, and toilets and wash basins

d.
ulg:;ﬁ);’g:sgﬁmwcd 1o w'urk in an environment of ¥
lighting, improper \'cnlilfilxox), and improper h'cn! g
fatigued and arc more tikely o have accider
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Buildings of poor construction and planning offer one of
the greatest hazards. Numerous conditions may exist such
as lack of safety devices for punching, cutling, and drilling
machines, fan belfs, clevafors, stairways, compressors, and
cranes; obsiruction of aisles by improperly placed machines;
narrow and steep stairways; a too small working area; and
collection of waste on the floors, around the machinery and
on the stairways.

Such conditions can be altered by the employer but not
for long if the employees do not assist by carrying out the
necessary safety precautions. Industry should have classes
for teaching safety measures to assure itself a continuous
reduction in absenteeism and manufacturing costs and, at the
same time, to safeguard the employee. Industries that have
safety education programs have reduced the accident rate 75
per cent.

Industrial infections result from dirt, dust, toxic metals,
and bacteria. It is impossible to remove all the dirt and dust
in industry. That which cannot be prevented can be removed
by proper ventilation with exhaust fans over the machinery
to suck out the dirt and dust as 1t is formed Another method
is to wet the material and floor of the work shop. Workers
exposed fo air with a high concentration of dust become
susceplible to diseases of the lungs For protection, such work-
ers should wear special filter masks.

Not all dusts are alike. Some are made up of fine particles,
while others are coarse. Thosc of fine particles are more
harmful than those of coarse particles. The particles of fine
dust are smaller and hight and remawn suspended in the air
longer. Therefore, they can penetrate the amrways of the
respiratory system more easily.

The different kinds of dust may be classified according to
the occupation involved:

1. Metallic dusts printers, grinders, polishers,

2. Mineral dusts: stonecutfers, miners, cement workers.

3. Animal dusts: hatters, wool workers, carpet makers.

4 Vegetable dusts: weavers, flour millers, cotton and sugar

workers.

5. Chemical dusts: leather tanners, mercury and lead han-

dlers, o1l and coal tar workers.
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These dusts all differ in the type of injury which they inflict.
Some of the dusts contain chemical poisons (lead, mereury},
while others such as wool may contain disease germs (an-
thrax). The fumes and dusts from lead and mercury may
affect the blood-forming organs. Inhalation of coal, flour and
cotton dusts may cause injury of the lining of the respiratory
fract. The chronic irritation caused by these dusts produces
an overgrowih of fibrous tissuc with scarring and loss of elas-
ticity of the Jungs. When this happens the disease is called
b y is, St tlers and marble workers are exposcd
to silica dust which acts as a mechanical irritant to the epi-
thelium lining the respiratory tract. The tissue of the lungs
responds by the formation of fibrotic scar tissue in the air
sacs {(alveoli). If there is no let up in the exposure to the
silica dust, the disease silicosts develops. The symptoms are
dry hacking cough, loss of appetife, loss of weight, and
dyspnea. Because of the lowered resistanee, the body is more
susceptible to the tuberculosis germ, and there is a high inci-
dence of tuberculosis in stonecutters.

Sprace does not allow a full discussion of all the poisons
and infections that may occur in industry. Only a few of
the more important and common toxic substances will be
described.

Lead 1s an industrial poison with which industry has had
o cope for many years. M is used in numerous industrics
such as plumbing, painting, welding, typesetting, and photog-
raphy. Lead is most porsonous when in the form of soluble
carbonates It gains entrance to the body through inhalation
of lead dust, swallowmg dust that is carried lo the mouth on
the hands, and abserption through the skin. Once lead bcc:omca
deposited m the tissues, 1t is difficult to remove Continued
esposures will lead v an accumulalion of the lead :md. SOOH
1o the development of symptoms When exposture is conlmu("!
for many years, chronie lead poisoming dc\elppa. One af the
first signs is a blue lead line on the gums, This 15 lul.thR"U:
mome of lead powoning  Lead poisonmng may occur in three
forms. acute, mild, and chronic. When acute, the symplt_mh
of severe abdominal pain, nausea, vomiting, and convulsions

evail. Inthe minld and chronie form, the majn symploms ar¢

pr ination, auemia, sweel taste in the mouth, neu-

weakness, constipation, at 1 colls
and somuling. A study of the red bleod ccl

ritis, nausea,
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shows an anemia and stippling of the individual red cells. The
mportant safety measures are as follows: gloves should be
worn, the hands should be washed before eating, and a shower
bath should be taken after work. Antidotes are milk and mag-
nesium sulfate.”

Mercury poisoning is not as ¢ as lead poisoning, but
itis just as dangerous. Mercury is used in the manufacture of
felt hats, fizeworks, thermometers, and dental fillings. The
symptoms of mercury poisoning are decrease in the output of
urine (oliguria), skin rash, mental confusion and ulcerations
on the gums, A good antidote is the white of an egg.

Arsenic poisoning may occur in individuals working in the
fur and feather industry and chreme factories and in those
engaged in spraying trees and plants with disinfectants to pro-
tect them against insects. Aceidental poisoning may occur in
individuals who are being treated for syphilis with arsenicals.
Many rat poisons contamn arsenic. When ingested, an acute
gastroenteritis develops. Symptoms of arsenic poisoning are
skin rash, nausea, vomiting, neuritis, and headache.

Radium poisomng is rare today since the proper precautions
dre now used to protect the worker. Radium is used in the
watchmaking industry to paint the dials It is used by the doc-
tors to ireat cancer When not in use, radium should be kept
in thick lead containers. The most common effects of radium
dre necrosis of body tissue

Phosphorus is used in the manufacturing of nsecticides,
fertihzer, fireworks, and matches. Early in the match n-
dustry white phosphorus was used, but this has been replaced
by a nonpoisonous compound.

Benzol (benzene) 1s a distillation product derived from coal
tar. It is commonly used as a solvent in industries that make
shellac, lacquer, enamel, and rubber goods. It is a volatile
liquid which enters the body through inhaled fumes The
main symptoms are dizziness, headache, and neuritis. The
organs that are most easily injured are blood-forming organs,
liver, kidneys, and the nervous system.

Carbon monoxide poisoning is a frequent cause of death
both in mndustry and in the home It is formed when there is
incomplete combustion or burning. It is found in high concen-
tration in the exhaust gases of automobiles Poisoning from
carbon monoxide oceurs most commonly in closed garages in
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These dusts all differ in the type of injury which they inflict.
Some of the dusts contain chemical poisous (lead, mereury),
while others such as wool may contain disease germs (an-
thrax). The fumes and dusts from lcad and mercury may
affect the blood-forming organs. Inhalation of coal, flour and
cotton dusts may cause injury of the lining of the respiratory
tract. The chronic irritation caused by these dusts produces
an overgrowth of fbrous tissue with scarring and loss of elas-
ticity of the lungs. When this happens the disease is called
pneumoconiosis. Stonecutiers and marbie workers are exposed
{o silica dust which acts as 2 mechanical irrifant to the epi-
thehinm lining the respiratory fract. The tissuc of the lungs
responds by the formation of fibrolic scar tissue in the air
sacs (alveoli). If there is no let up 1w the cexposure to the
silica dust, the disease silicosis develops. The symptoms are
dry hucking cough, loss of appetite, loss of weight, and
dyspnea Because of the lowered resistance, the body is more
suisceptible to the tuberculosis germ, and there is a high inci-
dence of inberculosis in stonecutiers,

Space does not allow a full discussion of all the poisons
and infections that may occur in industry. Only a few of
the more important and common foxic substances will be
described

Lead is an indusirial porson with which industry has hfn'
to cope for many years It is used m numerous indusirics
such as plumbing, pamting, welding, typesetling, and pholog-
raphy. Lead is most poisonous when in the form of mhl!)lc
carh&n:lies it gains entrance fo the body through inhalation
of lead dust, swallowing dust that is carried to the mouth on
the hauds, and absorption through the skin Once lcznl‘ hecomes
deposited in the fissues, 1t is difficult to remove Contipued
exposures will lead to an accumulation of the XDI{\X aml' soo]x;
{o the development of symptoms. When exposure is conlmu)u
for many years, chronic lead poisoming de\'c]‘ul.m,' One of'l lIC
first signs is a blue lead line on the gums. This is pz{“lﬂ‘A"‘:
monic of lead poisoning Lead poisoning may occur in thice

acute, mild, and chronic. When aente, the symploms

forms: oy uls10ms

of severe abdominal pain, nansea, vonuting, .uml c 0
re mild and chronic form, the main symptonss ate
anemia, sweet taste in the mouth, neu-
A study of the rved blood cells

prevail. Intl !
weakness, constipation, al
ritis, natusea, and vomiting.



Indusinal Hygiene and Sanitalion 487

The Personnel Departmient and Health Administration in
Industry.—For the sake of efficiency large industrial plants are
divided into several departinents. Some of these are the sales,
production, finance, health, personnel, and advertisement de-
partments. 1t is through the cooperation of all these depart-
ments that large industries function. The two with which we
are concerned arc the departmenis of personnel and health.
These two departments may function as separate depariments
or fogether as one unit.

The personnel division is under the supervision of an indi-
vidual who is well trained and experienced in handling all or
any problems that might affcct the worker, He is called the
personnel manager. His department is responsible for em-
Ployment, education, health, working environment, and gen-
eral welfare of the employee. Under the general welfare unit
is included special help and advice on problems concerning
loans, retirement plans, sick benefits, legal and personal aid,
savings, and profit sharing. The health and sanitation section
includes the medical, dental, and sanitary units. The training
and education sections conduct special classes for those who
are interested in increasing their efficiency and gaining a pro-
motion. Through the use of special tests the vocational di-
rector is able to determine the type of work best sutted for cer-
tain workers, Included are classes and lectures on dental and
medical care, safety, sanitation, and health education.

The employment division is one of the most important units
in industry, It is under the supervision of an employment
manager. Before an employce is hired he must fill out num-
erous qualification blanks stating what training he or she has
had. Following this he is interviewed o determine what line
of work he 1s best able to perform. If the applicant is able
to pass the physical exaumunalion given by the physician in
charge, he 1s ehigible for employment, Many industries use
a medical classification for determining the fype of work an
individual may do. Class A means the individual may he
hired fo perform any type of work; Class B may mean the
employee has some 1mpawrment of vision that cannot be cor-
rected by glasses so he or she does not quahfy for a position
that requires long use of the eyes and detailed work such as
operating a switchboard. However, there are usually many
vanations in the interpretation of the physical standards that
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which there is a running car engine. When carbon monoaide
is inhaled it combines with the hemoglobin in the red blood
cells and prevents oxygen-hemoglobin combination, Within
a matter of minutes the body is depleted of oxygen since the
passage of oxygen from the lungs to the tissues is prevented.
Unfortunately CO is an odorless gas which cannot be readily
detected. The main symptoms are fatigue, dizziness, and
headache.

Other substances classified as industrial poisons are niiric
acid, chlorine, methyl alcohol, sulfur dioxide, phenol, naptha,
and nitroglycerin.

The diseases most common o industry are anthrax, undu-
lant fever, and tuberculosis.

Anthrax is caused by the organism Bacillus anthracis. It is
spread to man through the handling of infected catfle. It
gains entrance to the body by two routes: (1) abrasions in the
skin and (2) inhalation. When the bacilli lodge in an open
wound in the skin, they grow and produce chronic ulcers. In
the lungs an inflammatory reaction develops that is similar to
that of pneumonia

Undulant fever is caused by the bacillus Brucella melitensis,
It is spread o man through direct contact or by ingestion of
the products (meat, milk, etc.) of infected cattle, hogs, and
goals. The incubation period is six to thirly days. The onset
of the disease 1s insidious. It is characlerized Dy irrcguiar
fever, sweating, chills, and pain in the muscles and joints.
Control of the discase is managed through pasteurization of
milk and elimination of infected animals,

Individuals working in a dusty environment are more likely
to develop tubereulosis  This is particularly true of workers
of the laboring class and those living and working in crowded
areas, The discasc cannot he confracted from work or dust
unless the organisms are present; however, some wnrkn}g con-
ditions predispose fo the devclopment of the dise.:xsc mhihaft
they lower body resistance To make an~cm'ly diagnosis l")
tuberculosis, frequent physical examunations and periodic
chest x-ray esaminations should be made To d.ccrcnsc the 1;)1-
cidence of tuberculosis in mduslx;y, several thmg.s shoulv'llonl:
provided, such as h‘calll} cducation, good \w‘)rkmg envi
ment, ph.\'siczll examinations, and chest x-rays,
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If the patients do not understand the physician’s orders, she
must he able to make the necessary adjustments. She should
be able to do the routine lahoratory tests, carry out physical
therapy, and operate the x-ray cquipment. She should be
able to take charge of the health program and make all the
necessary arrangements for its promotion

Functions of the Government in Industry.—Only in relatively
recent years has industry been held legally responsible for
its employees. Prior to the passage of the child labor laws in
Penngylvania in 1848, industrial hygiene was unknown.
Similar laws were soon passed in other states. In 1906 a
National Committee on Child Labor was organized. In 1912
Congress placed the Children’s Burcau under the Department
of Lahor. Some states have passed laws regulating the employ-
ment of children. These laws forhid the employment of chil-
dren for night work, limit wotking hours, and forbid altogether
the employment of childien under a cerlain age. In 1938, the
Fair Labor Standards Act was passed which set up standards
for employment of children in industries that manufactured
products for interstate commerce. The regulations are enforced
by the Cluldren’s Bureau.

Along with the development of industry there was a gradual
increase in the employment of women. This produced many
New hygienic problems that had to be studied and solved.
Since women do not have the sirength of men and have a
greater loss of time from work duc to illness, certain allow-
ances had 1o be made. For example, most stales require a
Pregnant woman to stop work about four weecks before the
expected date of confinement and require that she does not
return to woik until four weeks after the delivery of the child.

The year 1908 marks the beginning of the Workmen’s Com-
pensation legislation In 1910 New York passed similar laws
but they were ruled unconstitutional The next year, 1911,
ten other States passed laws for Workmen's Compensation,
During the next twenty-nme years, all but one of the forty-
eight states enacted similar laws. These compensation laws
caused a change 1n the attitude of industry toward sanitation
and welfaie activitics for the workers. The Workmen’s Com-
pensation regulations were confined to occupational injury.
Nothing had yet been df)ne about occupational disease. In
1919 Wisconsin and California enacted such laws. By 1840

.
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permit the employment of most workers for the Jjob for which
they are best fitted. Those with a physical disabiity are usually
given a special kind of work,

The medical depariment is under the direction of a phy-
sician and is staffed by graduate nurses and physicians, Itis
fully equipped with facilities for doing physical examinations,
for caring for minor jllness and surgical cases, and for emer-
geneies, It may include rest rooms, physical therapy rooms,
x-ray department, dental service, and laboratory serviec. The
expense of maintaining this service is genecrally offsct by
greater efficiency and ontput by the employee and happier
employees. Small industries usually bive a pari-iime physician
and a full-time nurse. The activities of the medical departinent
are numerous. They fuclude all measures necessary to keep the
working force at full strength: care for those who become il
or are injured while at work, periodic physical examinations,
defection of disease and correctable defects in new and old
employees, health education, safety programs, sanitation,
hygiene, supervision of cafeferias, and recreation.

The scope of work of the industrial nurse 3 wide and
varinble Not only does she share mn the responsibility of the
medical department in carmg tor the equipment, records, and
supplics, but she is the first to make confact with the worker.
To become an mdusirial nurse, a nurse must have gmduutcd
irom an approved nursing schouol, have trawning in public
healih, and have some hnowledge of busimess and personnel
management Such a background is necessary, for her \mr.k
may involve every phase of mdustiy, A large industriad plant i
@ small community ks members come to look upon the
purse as one to whom they bring their problems and seek
agdvice She must be understanding and able fo interpret
the worker's problem i such a way that she cap maintmg
goad healthy industrial relationships with everyone ‘Shc

keeps close contact with the secial agencies, chinices, hospitals,
andl healih programs,

The uurse must be prepared to handle and care for any {ype
of emergeney. She helps the doctar during the j’f‘.""‘ml
examination, In smaller industries her rcsponslhth:s are
increased, for she is frequently the only one p_rcscm in the
medical  depariment She alse makes appeinfutents for

patients requiring special tests, examinations, and freatiments.
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SCHOOL HYGIENE AND SUMMER CAMPS

School hygiene is of the utmost importance for it concerns
the health of approximately 35 million children. At the same
time these children are our fufure citizens, and the welfare
of the nation will rest upon their shoulders when they reach
maturity. Since the state makes it compulsory that cluldren
attend school, it becomes its responsibility to supervise their
education, health, and training. School hygiene offers the
best opportunity of diagnosing diseases early when they can
best be treated. This prevents the crippling effect and death
m later life from diseases contracted during school age. For-
tunately, our school system employs, in most cases, only
individuals who have fulfilled the necessary qualifications and
have a teacher’s certificate. This has enabled the public
health service to install a good school health service. The
teachers, school authorities, and school boards are highly
educated individuals and they see the value to be gained from
teaching children personal and community hygiene, immuni-
zation, physical and health education, sanitation, medical and
dental nursing care, prevention of communicable diseases, the
necessity of modern school bumldings.

Most of the school hygiene programs have been developed
according to the needs required to promote the health of the
school children through health service A workable program
should include these four aspects: (1) sanitary school build-
ing, (2) medical, dental, and nursing care, (3) health education
and training, and (4) physical education and training,

The school health service must employ specialists in all
branches of medicine in order to fulfill its purpose. The
personnel should include doclors, dentists, nurses, psychol-
ogists, psychatrists, health and physical educators, and dieti-
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some twenty-three states had enacted occupational disease
legislation.

The Workmen's Compensation Law provides for a compen-
sation for illness or an injury resulting from work. The
employee is paid at intervals for a specific length of time. In
most states the regulations provide for hospitalization and
medical care. For those who are fotally disabled, certain
compensations ave set aside for their care. In the case of
death, the beneficiaries receive a prescribed compensation.
In combination with these Jaws most states have enacted indus-
trial health insurance which places the employer’s liability
with the state or a private Insurance company, Such enact-
ments have removeqd all unnecessary delay in pay and court
proceedings with the end result of better feelings between
the employee and employer.

Industrial hygiene has come to cover such a large group of
people that it has become necessary far the state to take part in
the protection and promotion of the health of the worker.
As induslry increased in size, state hureaus of labor and indus-
fry had to be formed. Since each state is sovereign, it has
the power of forming its own regulations and programs of
industrial hygicne. The industrial hygiene program in most
states is under the control of the state healih department or
an industrial medical board especially appointed by the gov-
ernor. The industrial hygiene program should include a
stafl of men with specialized training in such ficlds as
medicine, chemistry, and enginecring  Inspectors should be
appeinted fo investigate all industries for failure fo carry out
the sanitary, safety, and cmployment rules.

The slate is responsible for giving advice and consulmli.an
service {o industry and labor, for carrying on special studies
and research concermmng industrial poisons, health of !he
workers, and employment, and for en[orcingr protective
legislation. . i .

In 1914 the Division of Industrial Hygicne bcca{nc a Pﬂf} of
the United States Public Hmllh_ Servicg. Its chief flﬂlf:hon:

re aid and advice to the states in forming industrial h)ﬂ‘C"I
a investigation of all problems dealing with the health
I)rogranlf, ker, and service to all other hureaus and depart-
of (l:e “uc:]‘, as‘ the Department of Labor and Burcau of Mines,
""::el’t' :;:y seck advice on industrinl hygiene problems.
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hmldlﬁgs for the very young arc only one story high. This
removes the hazards of stair climbing, faligue, and fails, The
buldings that house the older children have two or thiee
stories,

All buildings should be made of fireproof material with
enough fire escapes to permit cvacuation of all the pupils
withm a few minutes. They should be cquipped with heavy
fire doors which would prevent fire from spreading from one
room to the next and with fire hoses and sprinkler systems.
The instritctors should have a fire drill at least once a week
50 as to keep the students prepared for an emergency. Such
precautionary measutes ensure an ordeily exit from the build-
g if a fire should occur,

Classroom temperature should be maintained at 68 to 70
degrees F This is importunt, for high temperatures fend fo
make the pupils sleepy, uncomfortable, and susceptible to
colds. During the winter months, exhaust fans and ventilators
are necessary lo remove the foul ajr and brmg in fresh ar
from the outside.

Proper Iighting is vssentinl. The windows should be large
enough to reach the ceiling and wide enough fo permit light
to cover a wide area The desks should be placed so that the
light falls over the left shoulder and arranged to eliminate
glare. To inerease 1llumination the walls can be pamnted
white or high-gloss yellow These colors will reflect 75 to 90
per cent of the hight that strikes their surface

The desks should be of the adjustable type This enables
4 pupil to maintain a good posture while at work Students
who are disabled because of poor hearing or cyesight should
be given seats at the front of the room.

The chalkboards are black because this color eliminafes
glare and gives greater contrast between the various colors of
chalk used for writing.

Drinking fountains of the bubbler type or those that project
the stream of water at an angle are the most satisfactory.

School toilets are always a problem. Close supervision is
necessary. for the children must be taught their proper usage.
The toilets for the boys and girls should be separated. Ade-
quate privacy should be provided by enclosing the stools with
walls and a door. Soap, water, and towels should he within
easy veach and convenienily placed to encourage their use,

-
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tians. It is most important for a child between the ages of
6 and 14 to have the proper teachings and experiences in
health education,

School Buildings.—If children are to he taught sanitation, the
environment in which they receive their education must he
sanitary. Good hygienic surroundings constitute an example
and keep the children happy. Such principles apply mainly
to the construction of the school building and its playgrounds.
For children to take pride in their school, the teachers, jani-
tors, and principals should set a good example for the pupils.
This will make the children help keep the buildings and
playground clean.

The early schools were of poor construction and were small.
Most were built of wood. In most cases the school consisted
of only one room which housed all the grades at the same
time. Only one teacher was hired to instruct the varjous
classes. Heat and ventilation were unsatisfactory and the
room was either {oo hot or too cold Heat was provided by a
wood stove. The drinking water came from a well at which
a common drinking cup was used. The privy was tie only
place available for the care of the waste. Many such school
houses are still being used in rural districts. It is froped lo
replace them with modern buildings as soon as possible. It
would be hetpful if the numerous rural schools were consoli-
dated, in stralegic areas. lowever, this would brmg more
children in contact with cach other. This would necessitale
better samary methods for disposal of waste, hygiene pro-
grams, and better leating and sentilation to present the
spread of discase (paiticularly childhood infections such as
measles or mumps).

The modern schoo! buildings have been built aftex cmnplcz.c
study by archilects, construction engineers, and health authori-
tics. This applies to al} schools from the single roomt cl}ull_lr)'
school to the large aity schools The prmnciples of sunitation
are the same for all schools regardless of size  The size of the
putlding s dependent upon the population of the area it will
serve and the ages and number of cluldren in that district.
Thickly populated areas will require several sehoots. “!”1‘:

suburban areas may need onty one bhuilding  Most cities }l.l\l:
built the kindergarten and grade schuol‘s together :nznll' Hll,‘.:
placed high schools at a separate location. In general,
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buildiiigs for the very young are only one story high. This
1emoves the hazards of stair clismbing, fatigue, and falls. The
buildings that house the older children have two or three
stories.

All buildings should he made of fireproof material with
cnough fire escapes fo permit evacuation of all the pupils
within a few minutes. They should be cquipped with heavy
fite doois which would prevent fire from spreading from one
room fo the neat and with fire hoses and sprinkler systems.
The mstructors should have a fire drill at least once a week
so as to keep the students prepared for an emergency Such
Precautionary meastires ensure an otderly exat from the build-
ing if a fire should occur.

Classroom temperature should be mamntained at 68 to 70
degrees F.  This is important, for high temperatures tend to
make the pupils sleepy, uncomfortable, and susceptible to
colds During the winter months, exhaust fans and ventilators
dre necessary to remove the foul air and bring in fresh air
from the outside.

Proper lighting is essential The windows should be large
enough to reach the ceiling and wide cnough to permut light
lo cover a wide area. The desks should he placed so that the
hght falls over the left shoulder and arranged to climinate
glare. To increase illumination the walls can be painted
white ar tagh-gloss yellow. These colors will refleet 75 to 90
per cent of the light that strikes their surface.

The desks should be of the adjustable type This enables
2 pupl to maintain a good posture while at work. Students
\\lm.are disabled because of poor hearing or eyesight should
be given seats at the front of the room

The chalkboards are black because this color ehmmnates
glare ana gives greater contrast between the various colors of
chalk used for writing.

Drmkmg fountains of the bubbler type or those that project
the stream of water at an angle arc the most satisfactory.

School toilets are always a problem. Close supervision is
RDecessary, for the children must be taught thewr proper usage.
The torlets for the hoys and girls should he separated. Ade-
Quate privacy should be provided by enclosing the stools with
walls and a door. Soap, water, and towels should be within
casy reﬂch’nz(l conveniently placed to ¢ncourage their use.
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The water basins and toilets should be placed at various
heights so as {o acconunodaie the children of different ages.
Their number must be Jarge gh to prevent crowding.

A school should be built i un area that is away from the
main business center and traflic and noise. A large plot of
land is essential to provide enough playground and an athletic
field. Al these things are conducive to physical education
which help develop the body as well as the mind.

Through proper fraining and good examples the students
can be made to feel responsible for the cave of the school
building and the playground,

Medical, Dental, and Nursing Care.—This service is exlensite,
for {he pupy is under constant observation for development
of any type of medical or dental defects, The children are
examined at periodic intervals (6, 10, and 14 years of age) for
the presence of rheumatic fever or heart disease, tonsililis,
malnutrition, mental defects, bone deformities, ctc. The med-
ical and dental examination should be complete. If possible,
the parents should accompany the pupil during the examina-
tion 1o give the history. Chest x-rays, tuberculin tests, and the
other vaccinations are gives to these who have not heett
immunized.

During the physical examination, the teeth are checked by
a dentist. He will make or advise the type of correction
needed.

1t is the responsibility of the teacher to make a daily illsl{”‘
tion of her pupils for evidence of infection such as malaisc
feverishness, skin rashes, or unusual pallos. If any of these ar¢
present, the pupit showld be sent (o the medieal dispcnsa'l‘}'
where he is seen by the school nurse, If necessary, the cht{d
is sent to the schaol physician or the family doctor. After this
examination or after recovery from an illness, the child must
obtain a health certificate from the physician stating that he
is wel) and no longer infechious

Health Education and Training.—The teacher is the |3ri:1cipnl
source of infarmation for the ¢nldren. Teaching 21:3'810"'-‘ f""

{raining the children to perform the neccssary rouline las;\T] Z
her responsibilily. §hc should mavkt- the children mvnre] ol h;
necessity for cleantiness and sanitation  She should deveiop
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methods that will consciously make the children want to
participate in the health activities. This can be done by allow-
ing the children to keep their own health charts. She can set
up demonstration classes showing the proper use of the tooth-
brush, soap and waler, and towels. It is also her function to
check the temperature of the room, maintain proper lighting,
and help the children at recess.

The teacher should be trained to recognize the common
symptoms of disease so that she can cooperate with the school
and health authoritics and parents and doctors and nurses in
carrying out the health program.

Physical Education and Training.—All schools should have a
playground that is large coouglt to acconunodate the ordinary
children’s games. If ible, an indoor gy ium should be
available for use during the winter months, Physical training
is now a part of the regular school curriculum in most states,
Each pupil is required to take part in some sort of physical
activity, It has been well shown that physical training
develops character and good habits, provides relaxation,
improves health, and develops museles, and it will correct
some physical defects

The school nurse is indispensable ta the school health pro-
gram. She is usually the first person especially ftrained in
medicine who sces the sick pupil. She is the link between the
school doctor and the parents. She is the instructor and guide
that directs the health program under the supervision of the
school physictan Her functions are numierous and should
include home visits, control of communicable diseases, aid
o the sick and injured, assistance with the physical exami-
nations, daily visits to the school clinics, keeping all the health
records, supervision of the lunch rooms, advice on health
problems, and inspection of schools.

Summer Camps.—With the development of towns and cities
it became necessary to build temporary quarters first and
then permanent living establishments. The urban youth of
today is raised in a confined district. Arising from the need
for physical education such as swimming, tennis, baseball
hiking, boating and companionship, summer camps have beex;
developed. The largest are the Boy Scout and the Girl Scout
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summer camps which are all over the United States, There
are also numerous private camips for children, Other groups
1o open summer hotels were the Young Women’s and Men’s
Christian Association (Y.W.C.A. and YJLC.AL),

Camps set up strictly for financial gains are the tourist
camps, sirung along every American highway. They may be
found singly or as a group with all the modern com eniences
of living, including stores, theaters, recreational centers, and
cafes,

Naturally these camps have introduced many sanitary prob-
lems. To deal with these, most states, cilies, and local com-
munities have passed strict regulations for the operation of
summmer camps. Each owner is required to have u license
before he can open his camp. He must submit building plans
which include the methods to be used for the disposal of
wastes and the piping of waler. It is the responsibility of the
public health department to moke inspections to ensure the
public a safe waler supply and healthful environment.



CHAPTER 37

MEDICAL CARE. SERVICES, AND COST

Introduction.—Surveys by the Committee on Cost of Medical
Care and the National Health Survey made by the United
States Public Health Service show that a high percentage of
the people of the United States do not recerve adequate medical
care.

The National Health Survey obtained its mformation by a
house-io-house canvass of more than 700000 urban homes
which included eighty-three cities and twenty-three rural
arcas m cighteen different states between November, 1935,
and March, 1936. It was concerned with finding out such
things as the general condition of the nation's health, the
duration of an illness, kind of illness, medical care received,
economical and social factors resulting from illness, and
chionic and debilitating illness and acadents which kecp
People from school and work

It was found that the incidence of illness lasting for one
week or longer was 57 per cent higher among families with
an mcome helow $3,000. In this same group, acute and chronic
illnesses were more frequent Also a higher percentage of
persons 13 the low income class were ill with diseases of the
lungs, bones, gas(roin!es(inal tract, and nervous system and
disabilities from accidents acquired during work This made
it evident that the families in the lower income groups needed
more medical care than do the more affluent classes

Furthermore, facts about how the public spends its money
show that the average American spends more for his automo-
hile, mon ies, tohaceo, and aleoholic beverages than for medical
care.

The distrtbution of the doctory in the United States is uneven.
Most of the doctors, dentists, and nurses remain in the large
cities. while a relatively small number go into the rural areas.

197
P
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suminer camps which are all over the Unifed States. There
are also numerous private camps for children. Other groups
fo open summer hotels were the Young Womer’s and Men's
Christian Association (Y.W.C.A. and Y.M.CAL).

Camps set up strielly for financial gains are the lourist
camps, strung along every American highway, They may he
found singly or as a group with all the modern conveniences
of living, including stores, theaters, recreational centers, and
cafes.

Naturally these camps have introduced many sanitary prob-
Iems. To deal with these, most states, cities, and local com-
munities have passed strict regulations for the operation of
summer camps. Each owner is required to have a license
before he can open his camp. He must submit building plans
whieh include the methods to be used for the disposal of
wastes and the piping of water. It 1s the responsibility of the
public health department to make inspections to ensure the
public a safe water supply and healthful environment.
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disposal, and fly and mosquito control would decrease the
incidence of many diseases. Many countics in this country
cannot afford to employ health officers and sanitary engineers.
Help from the Fedcral Government through slate and local
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The 19350 directory of the American Medical Assoctation gives
a list of 201,277 doctors; 159,967 (79 per cent) of these were

CONSUMCR EXPENDITURES IN 1342
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otal medical expenses.

' - capita expenditure for
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The distribution of the hospitals follows that of the doctors
except in the case of hospitals for tuberculosts and mc.nlﬂ'
discase. In 1939 there were approximately 5,000 hospitals
with a capacity of 489,178 beds. Many rural areas and 5_)""‘"
towns arc without hospital facilities, public health officers,
public health nurses, and samtary enginecrs. i .

The big problems in many rural arcas is primarily .cc.mmnml:
rather than medical; for example, the proper supervision ?"‘i,
prolection of water, milk, and food supplies, adequate sewage
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included. This Bill provided for an increase in Federal old
age survivors and permanent disability insurance; changes in
unemployment compensation allowances were suggested; new
provisions were made for Federal medical and hospitalization
benefits; and provisions were made for a system of medical
care, including laboratory and hospital benefits, to every
person insured under the Act and to their wives and children
and lo certain other groups. The Surgeon General of the
Uniled States Public Health Service was to administer the pro-
gram. It was to be financed by a 12 per cent payroll tax for
incomes up to $3,000 with u 7 per cent tax on the self-employed.
This bill died in Committce.

In 1945, the second Wagner-Murray-Dingell Bill was pro-
posed. While it was more extensive than the first, it reduced
the payroll tax to § per cent and the tax on self-employed to 5
per cent, while it increased the taxable amount to §3,600.
This bill never canie to a hearing In November, 1943, Presi-
dent Truman sent his Health Message to Congress. In this,
five basic problems were presented *

1 The number and distribution of doctors and hospitals.

2. The need for the development of public health services

and maternal and child care.

. Medical research and professional education.

The high cost of individual medical care.

. The loss of earnings when sickness strikes.

PV

The third Wagner-Murray-Dingell Bill was introduced into
Congress in November, 1945 This Bill called for national
compulsory sickness insurance and covered most of the points
of the second bill but was not clear about the taxation neces-
sary to finance the program.

The Fulbright-Taft Bill of 1947 (Senate Bill 140) and the
Taft-Smuth-Ball-Donnell Bill of 1947 (Senate Bill 543) are
other bills pending in this field. Senate Bill 545 piovides for
the establishment of a national health agency to be adminis-
tered by a national health administrator who would be a doc-
tor and under whom all the health activities of the Federal
government would be centralized. This bill also provides for
complete medical and hospital care for the indigent and for
partial payment for those unable to pay the total cost.

* National Health Program Message from the President of the United States. Nasrm.
ber19, 1845 House Document 3
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water systems, 7,700 comununities with a population of
9,000,000 nced new sewage systems, and 2,800 mcorporated
communities with a population of 25,000,000 have no sewage
Facilities at all.

In all discussions of the adequacy of medical care, the edu-
cation of the public in matters of health is often neglected.
Public health nurses and doctors are all too aware of the fact
that often people do not know of the health facilities asailable
to themselves and their families and if they do know they
often do not avail themselves of them. Opportunities for free
vaccination, free x-ray, free blood tests, and Ireatment are
often not used by the general public. Why the patient often
will not follow health instructions after he sccks advice is
still an unsolved problem.

Governmental Plans and Programs.—As long ago as 1915 a
Model Sickness Insurance Bill was drawn up, and between
then and 1921 a number of states introduced bills for state
sickness insurance, but in all instances they were defeated.
The Sheppard-Towner Act in 1921 provided Federal aid for
maternity care through those states passing enabling legisla-
tion It was repealed after cight rs.  As a result of the
National Iiealth Survey (p. 197), a National Health Conference
was held in Washington in 1938 where proposals to increase
Federal appropriations for health, and where plans to establish
some form of natjonal sickness insurance were made The
Social Security Act of 1935 encouraged the formation of county
health departments, with the United States Public Health Serv-
ice workimg through state health departments. Some of the
health activities provided for under this and the revised Act
of 1938 are under thie supervision and must meet standards set
up by the Children’s Bureau (Aid to Crippled Children. elc.)-

The first national bill for compulsory sichiess insurance was
introduced in the Senate m 1939 and is known as the First
Wagner Budl. Hearings were held but po action was tuhett
In 1943 the first Wagner-Murray-Dingell Bill was lfl(lndll(.‘t'd.
This bill was the most comprehensive plan for national cont-
ickness insurance presented in this country and would
have placed the administration of the program wider the
Social Security Board: more gov ernmental control over YILU;‘:
pitals, doctors, patients, medical research, and education &

pulsory s
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included. This Bill provided for an increase m Federal old
age survivors and permanent disability insurance; changes in
unemployment compensation allowances were suggested; new
provisions were made for Federal medical and hospitalization
benefits; and provisions were made for a system of medical
care, including laboratory and hospital benefits, to every
person insured under the Act and to their wives and children
amd to certain other groups. The Surgeon General of the
United States Public Health Service was to administer the pro-
gram. It wus to be financed by a 12 per cent payroll tax for
incomes up {o §3,006 with a 7 per cent {ax on the self-employed.
This bl died in Conumittee.

In 145, the second Wagner-Murray-Dingell Bill was pro-
posed. While it was more extensive than the first, it reduced
the payroll tax to 8 per cent and the tax on self-employed to 3
per cent. while it increased the taxable amount to $3,600
This bull never came to a hearing. In Nosember, 1945, Presi-
dent Truman sent his Health Messuge to Congress. In this,
five hasic problems were presented.”

1. The number and distribution of doctors and hospitals
2 The need for the development of public health services

and maternal and child care.

3. Medical research and professional education.

4. The high cost of individual medical care.

5. The loss of earnings when sickness strikes.

The third Wagner-Murray-Dingell Bill was introduced into
Congress in November, 1943. This Bill called for national
compulsory sickness insurance and covered most of the points
of the second bill but was not clear about the taxation neces-
sary to finance the program

The Fulbright-Taft Bill of 1947 (Senate Bill 140) and the
Taft-Smith-Ball-Donnell Bill of 1947 (Senate Bill 545) are
othier Inlls pending in this field. Senate Bill 5315 provides for
the establishment of a national health agency to be adminis-
tered by a national health adnunistrator who would be a doc-
tor and under whom all the health activities of the Federal
government would be centralized. This hll also provides for
complete medical and hospital care for the indigent and for
partial pavment for those unable to pay the total cost.

“National Health Prograns Message from fhe Presides - 9
her 15, 1345 House Document 380 (ot ernient pm.«...‘:;g,'nﬁ‘}f Louted States, Novem-
Lrretre 0 2
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There has been much controversy about these bills, and
no settlement has yet been reached.

In 1947 the Hill-Burton Bill was passed. This was supporied
by many health, medical, and hospital groups, including the
American Medical Association and the American Hospital
Association., This bill provides for the expenditures of Federal
funds through 1951 for the assistance of states in the building
of hospitals and health centers in areas where need has been
dentonstrated through state surveys. The Federal government
pays one-third of the cost, while the remainder is met by state,
county, city, and private nonprofit hospital groups. Many of
these hospitals have already been built and are doing a great
deal to relieve shortages in hospital, health, and diagnostic
facilities, particularly in rural and small town localities. These
new hospitals should help to attract doctors and nurses to
neglecled areas.

Private Plans and Programs,—There has been a gradual but
very definite growth of voluntary hcalth insurance programs
in this country. The need for some definite plan to meet the
increasing cost of medical, nursing, and hospital care was
dramatically demonstrated during the depression of the 1930's.
At this time group hospitalization started under the now well-
kunown Blue Cross Group Hospital plan, Over 25 million per-
sons are now insured under Blue Cross hospital plans Many
other individuals and familics are covered by industrial insur-
ance plans spousored by employers

In the 1930's prepayment plans to meet the cost of medical
care began to be developed by state medical socielies. Wash-
ington and Oregon were the first states to sponsor such plans.
followed by California in 1939 with the California Physicians
Service, and in 1910 the Miclugan Medical Service was organ-
ized. Thus Iatter is the largest plan to date, with over 900,000
persons enrolled

In 1946 the Associated Medical Care Plans, Inc,, was orgin-
jzed through the cooperation of the American )!eaicu‘l Asyoci-
ation Council on Medical Service, The purpose is “to l‘l'U"‘lo“f
the cstablishiment and operation of such non-profit vulunénr_‘_
medical care plans throughont the United States and !ﬂl"l
ada as will adequately meet the health n'c?ds of \hc( }“l‘u? ‘;:

and preserve and advance scientific medicine and the Mg
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quahty of medical care rendered by the profession of the two
countries.”

At present all states have or arc working on some type of
prepayment plan. The Michigan Medical Service covers sur-
gery, obstetrics, diagnostic x-ray, anesthesia, and limited hos-
pital medical care. The cost is $1.80 per month for husband
and wife and $2.60 per month for husband, wife, and children
up to 19 years of age. (All fees quoted arc subject to change.)

The California Physicians’ Service is limited fo groups of
at least five employees, but in certain instances the self-
employed and groups of fewer than five are admitted. It
provides:

1. General surgical services in or out of the hospital.

2. Medical care, including laboratory fests, x-ray, and

radium, and obstetrical care after ten months.

The costs per month are: men, $1.50; women, $2; sub-
scriber and one dependent, $2.50; subscriber and two depend-
ents, $3.75. (All fees quoted are subject to change.)

These plans sponsored by the medical societies usually cover
individuals with income up to $3,600, but in many instances
no income limit is enforced. The subscriber must usually be
a member of a group and the enrollment covers his family.

In addition, many industries have health plans and insur-
ance; some cover employees only; some include the family;
some provide for hospitalization only, while others provide
complete medical care. In 1946 a new plan in this field was
the Health and Welfare Fund of the United Mine Workers.
A fund is to be accumulated from wage deductions o be used
for “medical, hospital and related purposes.”

Collaboration and coordination between these various plang
is necessary They have grown very rapidly during the past
ten years and this development is likely to continue. The costs
of medical care have increased due to the increasing use of
hospitals and medical facilities by the people, the great cost
of equipping and maintaining the modern hospital and health
center, the wncreased cost of medical and nursing education,
and the increased cost of adequately trained personpel. No
program for good medical and nursing care and for adequate
hLealth instruction and supervision will be effective unless at
the same time better housing, nutrition, and recreation are
also provided
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There has been much confroversy about these bills, and
no settlement has yet been reached.

In 1947 the Hill-Burton Bill was passed. This was supported
by many health, medical, and hospital groups, including the
American Medical Association and the American Hospital
Assaciation, This bill provides for the expenditures of Federal
funds through 1931 for the assistance of states in the bulding
of hospitals and liealth centers in areas where need has been
demonstrated through state surveys, The Federal government
pays one-third of the cost, while the remainder is met by stafe,
county, cily, and private nonprofif hospital groups. Many of
these hospitals have already been built and are doing a great
deal to relieve shortages in hospital, health, and diagnostic
facilitics, particularly in rural and small town localities, These
new hospitals should help fo attract doctors and nurses lo
neglected areas.

Private Plans and Programs.—There has been a gradual but
very definite growth of voluntary health i programs
in this country. The need for some definite plan to mect the
increasing cost of medical, nursing, and hospital care was
dramatically demonstrated during the depression of the 1930's.
At this time group hospitalization started under (he now well-
known Blue Cross Group Hospital plan. Over 25 million per-
sons are now insured under Blue Cross hospital plans Many
other individuals and families are covered by industrial instr-
ance plans sponsored by employers.

In the 1930's prepayment plans to meet the cost of medical
care began to be developed by state medical societies. Wash-
ington and Oregon were the first states to sponsor such 'p¥ans;
followed by California 1 1939 with the California Physicians
Service, and in 1940 the Michigan Medical Service was organ-
jzed. Tius latter is the largest plan to date, with over 900,000
persons enrolled.

In 1946 the Associated Medical Care Plans, Inc., was organ-
ized through the cooperation of the American Medical Associ-
ation Council on Medical Service. The purpose is “to Pl‘m‘“"‘f
the establishment and operation of such non-profit voluntary
medical care plans throughout the United States and Cm}-
as will adequately meet the health needs of the public
advance scientific medicine and the high

ada
and preserve and



Vedical Care, Services, and Cost 503

quality of medical care rendered by the profession of the two
countries.”

At present all states have or are working on some type of
prepayment plan. The Michigan Medical Service covers sur-
gery, obstetrics, di: tic x-ray, th and limited hos-
pital medical care. The cost is $1.80 per month for husband
and wife and $2.60 per month for husband, wife, and children
up fo 19 years of age. (All fees quoted are subject to change.)

The California Physicians’ Service is limited to groups of
at least five employees, but in certain instances the self-
employed and groups of fewer than five are admitted. It
provides:

1. General surgical services in or out of the hospital.

2. Medical care, including laboratory tests, x-ray, and

radium, and obstetrical care after ten months.

The costs per month are: men, §1.50; women, §2; sub-
scriber and one dependent, $2.50; subscriber and two depend-
ents, $3.75. (All fees quoted are subject to change.)

These plans sponsored by the medical societies usually cover
individuals with income up to $3,600, but in many instances
no income limit is enforced. The subscriber must usually be
a member of a group and the enrollment covers his family.

In addition, many industries have health plans and insur-
ance; some cover employees only; some include the family;
some provide for hospitalization only, while others provide
complete medical care. In 1946 a new plan in this field was
the Health and Welfare Fund of the United Mine Workers.
A fund is to be accumulated from wage deductions to be used
for “medical, hospital and related purposes.”

Collaboration and coordination between these various plans
is necessary. They have grown very rapidly during the past
ten years and this development is likely to continue. The costs
of medical care have increased due to the increasing use of
hospitals and medical facilities by the people, the great cost
of equipping and maintaining the modern hospital and health
center, the increased cost of medieal and nursing education,
and the increased cost of adequately trained personnel. No
program for good medical and nursing care and for adequate
health instruction and supervision will be effective unless at
the same time better housing, nutrition, and recreation are
also provided.
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There has been much controversy about these bills, and
* no settlement has yet been reached.

In 1917 the Hill-Burton Bill was passed. This was supported
by many health, medical, and hospital groups, including the
American Medical Association and the American Hospital
Association, This bill provides for the expenditures of Federal
funds through 1951 for the assistance of states in the building
of hospitals and health centers in areas where need has been
demonstrated through state surveys. The Federal government
pays onc-third of the cost, while the remainder is met by state,
county, cily, and privale nonprofit hospital groups. Many of
these hospitals have already been buill and are doing a great
deal to relieve shorlages in hespital, health, and diagnostic
facilities, particularly in rural and small town localitics. These
new hospitals should help to attract doctors and nurses to
neglected areas.

Private Plans and Programs.—There has been a graduat but
very definite growth of voluntary health insurance programs
in this country. The need for some definite plan to meet the
increasing cost of medical, nursing, and hospital care was
dramatically demonstrated during the depression of the 1930's.
At this time group hospitalization started under the now well-
known Blue Cross Group Hospital plan. Over 25 million per-
sons arc now insured under Blue Cross hospital plans. Many
other individuals and families arve covered by industrial insur-
ance plans sponsored by employers.

In the 1930's prepayment plans io meet the cost of medical
care began to be developed by state medical societies. Wash-
ington and Oregon were the first states to sponsor such 'p}ans’.
followed by California in 1939 with the Californja Physicians
Service, and in 1940 the Michigan Medical Service was organ-
jzed. This latter is the largest plan to date, with over 900,000
persons enrolled.

In 1946 the Associated Medical Care Plans, Inc, was organ-
jzed through the cooperation of the American Medical Associ-
ation Counal ont Medical Service. The purpose is “to Pmm”‘?
the establishment and operation of such non-profit voluntary
medical care plans throughout the United States and Cﬂll'l'
adequately meet the health needs of the public

da as will i ol i
& and advance scienfific medicine and the high

and preserve
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QUESTIONS—UNIT VI

t. Sketch briefly the historical development of the publie
health movesent,

2. What are the functions of the United States Public Health
Service? the state and the city health departmen(s?

3. What is meant by the term vilal statistics?

4. Discuss the important aspecls of home sanitation.

5. YWhy is sanitation of food and water supplies so jimpor-
tant today? What are the measures laken in our country
to make food and water safe?

6. Diseuss hygienic and sanitary measures taken in indus-
try; in schools; in camps.

7. Compare governmental and privale plans for the im-
provement of medical care in this country.
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Angina—(1) severe and agonizing cardiac pan, (2) certain forms of
throat infection.

Angioma—a tumor made up of dilaled blood vessels.

Angioncurosis—paraly sis or spasm of blood vessels because of disturb-
ance of vasomotor system,

Anvocytous—inequality in size of cells.

Ankylosis—immobihity of a joint.

Anomaly——conlrary or opposed to a general condition.

Anorexia—loss of appetite or decrease 1n the normal feehing of hunger.

Anosmia—loss of sense of smell.

Anoxenua-—lack of oxygen in the blood.

. . « * " arterial blood lessened, but normal

v . destroying life, particularly of cer-

Anubody-—substance in
creating immunity.

Antigen—a substance which produces antibodies in a susceptible person.

Antiloxin—protemn defending the hody against towins.

Anura—lack of secretion of urine,

Aortic coarctation—narrowing of walls of aorta

Aphava—loss of ability to read, write, speak. or understand wriften,
printed, or spoken words.

tplonia—loss of voice.

Aplasia—incomnlete deselonment of an organ or part of the body.

Apnea—tesmpo

7!;5«’];“\\'hlich reacts with antigen, thereby

reus senilis— .

Argyll Roberts -
ataxia 1n . f
contractic . _

Artefact—arlificial lesion produced by the patient.

Arteriosclerosis—hardening of walls of arteries.

Aschl Zonde test for pr g :

Aschoil’s bodies—nodules found 1n the myocardium of rheumatic fever
patients.

Ascites—abnormal accumulation of fluid in the peritoneal cavity

}aq‘uie.—[ree from germs, sterile .

100, due to interference with

0a3 gen supply to blood.

Asthenia—weakness, loss of strength

Atelectasis—lack of air 1o lungs.

Atherosdlerosis—ty pe of arteriosclerosts characterized by fatty degenera-
tion of intima of large arteries.

Atony—lack of normal tone.

Atrema—failure to perforate

Atrophy—wasting of any part.

Atypreal—differing from the normal or usual

Ausculation—stening for sounds made 1n body eaibies, especally the
chest and abdomen.

Avitaminosis—deficiency disease due to lack of sitamins.

B

Babinsha’s ¢ign or reflex—extenston of big toe on strohing sole of foot.

Bacterenma—presence of living bacteria 1n blood

Bacteriolyngfd':slruchun of bacteria, usually by specific antibody,

Bacleriosu\;&:slnpplng bacter1al growth.

Basal metabolic rate—amount of heat produced by an individual com-
pletely at vest 12 10 14 hours after eating a light meal, ™
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A

Achlorhydria—lack of hydrochloric acid in gastric juice.

Achondroplasia—a form of dwarflsm due to defect in formation of
cartilage at the epipliyses of long bones.

Achromia—without color.

1}

v . 2aused by an
. ¥ climination

T T, [, o.-16nt of bones

of ‘head, thorax, hands and feel; associated with hypertrophy of

pituitary gland. .

ACTH—nitials commonly used for the new drug, adrenocorticolropit
hormone

Adrenergic—stimulated by adrenalin,
Agglutinin—antil .

capable of
Agnosis—absenci . '

out 1088 Of Lo e, - il Ll by ve ws ave e saene s s
Agranulocytosis—absence of white blood cells
Albini ital absence of ion 1 skin, hair and eyes.

Albuminuris—albumin 1n the urine

‘Alkalosis—increase of alhalinity of body beyond normal due to excess
of alkalies or to withdrawal of acids or chlorides from blood.

Allergy—undue scgsipvcmﬁs to a cerEnm substance or substances.

y or immune uniting antigen and com-

plement. . .

. sence of menstruation

et (starchlike substance) 1 frssues.

. . :nce of oxygen.

h »ain.

btapupenssd —poce - clion of the body to a drug of forelsn
protein so that injection of a second dose results in a scve
reaction. PO "o

Anasars .

Andro;

Andro! !

‘:{:‘:::‘:-i).'sm——dm;l‘:\yl;(fon'-ofrt'xrlc}y due to pressure of blood on weahened
arterial wail.
500
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D

Delnlnate—to produce weahness,
Decubirus—a bed sore.
Degeneration-—1mparment of slructure or organ deselopment mnto lower

- am ats signs
. bady
Differential count—determiming tiie number of the different hinds of
leukocytes m 1 cubic mnlimeter of blood

Diplegia—paralysis of sumlar organs or parts of the body on both stdes.
Diplopia—double vision,
Dutirich’s plugs—small particles of spulum composed of pus, bacteria,

s

. ounts of urine. -
. 1wunt of urine secreted,

i . His of canal, especially of tiie colon
Drug fastness—resistance of bacteria to drug actron.
Dutll:u arteriosus—channel between main pulmonary artery and aorta of

N, an organ or part of the

E
¢ w1 of “ard n the tissues,

. ' recording electrical cur-

. Yo e {1 . cording electrical fluctua-
tions of brain.

Embolus—obstruction of blood yessel by foreign matter,

Emphysema—distention of tissues by alr or gas, especially of lungs,

Empirical—the use of remedies based on eaperience that has been of

benefit while a scientific explanation for the action of the remedy

cavity,

1 ase,

1
natﬁ;'al openings. —. cavities through
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Bell’s pales—paralysis of face affecting seventh cranial nerve,

Benign—not malignant, mild.

Bicornuate vterus—double uterus,

Bilirabin—orange or reddish colored pigment found in blood and tis
sues in jaundice.

Biopsy—cxcision of tissue for microscopic examination,

Blastomycosi~—disease caused by fungs.

lood d; i thological condit: of the blood.

. »all of blood vessel.

'y LT . .
. . .- disease.

LI . tion of pus.
Bronchogram—a-ray of lungs and bronch:,

Buerger’s diseare—discase of muscles and blood sessels of legs.

[

Cachexta—entreme wasting away, 1l health, malnutrition.
Caismon disease—diver’s paralysis,
Callous—thickening of horny layer of shin.
Carbon oxide—a ) odorless, gas.
Cark le—a localized intl on of shin and deeper tissues ending
n slough and marked constitutional symptoms.
Cardiuc arrhythmia—irregular heart action. .
Carrier———()r]llf' who carries germs causing disease yet who is immune
humself.
Cataboliem—breaking down of food materials tnio simpler substances;
. the other being anabolisot.
n psychic conditions.

" especially 1n medicine,

- at corners of the mouth.

. nicals having specific effect

on bacteria. )

vt e of breathing characterized b‘,;
yreathing 1ncreasing in depth an:
and stopping altogether for 10 10

] . ' adolescent grls.
[ . bladder by a-ray. N
Chot Jl—substance found lly 1n the bile and composing the

greater part of galisiones .

iorea—muscular twitehing due to rheamatic inyolvement of central
rei 4
neryous ls,\ stem

Chyluria—nulky urine . .

Currhoss—liver discase characterized by thickening and hardening of
its issues

Coagulation—cloiing

Cmrclanunennrrowmg{o{ vessel walls

Litis—inflammation of large intestine, o .

&Jf._sme of profound unconsciousness from which individual can

be aroused.

Com:l‘:‘mem——a substance in serum which combines with an ambo-
ceptor before it can complete the smmune reaction.
genital—born with. .

g:“":“‘::l;ml—-lhc body as a whole, disease which affects whole body.

Co:\s:x‘lsuian——pamxysm of contractton and relaxahion of involunmtary

C {:‘1:‘50‘1‘:5[1&_{"". bounding pulse, water hammer puise, associated

orry, - !
with aortie insufficiency.
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u

Haliosis—bad breath. .
Hallucination—imaginary or false perceptions with no reclation to

reality.
Tebeolrens

yndrome of d tia praecox char by distor-

. . appearing in

. na in blood,

H tuli

eased tend to bleed, i by males through
the mother only.

Hemoptysis—spitting of blood.

Hemorrhage—abnormal discharge of blood either eternally or 1ater-

o nally.

£ bleedi

or of circul
Hermaphrodite—possessing gemtal and sexual characteristics of both

. ther than the specific antigen.
" o waracterzzed by enlargement of

. ent, chenucal reaction, and tem-

e g wren weren e

1 . of disease

. ndrochloric acid 1n gastric

Hyperplasia—abnormal increase in normal cells without tumor forma-
tion

Hjperpnea—increase in the depth of breathing.

Hvpentension—high Llood pressure.
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Endotexin—~bacterial toxmn coufined in the body of the bacterium

L) .
' 3 the sa

\\‘u‘lh anemia, edema, jaundice, and cnln}gcmcni-t;f the hyer ar

- ’ " hagus.

T, e
Extrasystoles—premalure  contracti i i
action of the heart while mamtainin

E otherwise normal rhyihm t °
xudate—Nuid that permeates through vessel walls inte adjoimng part:

F
' ) :art defect. .
7 blood and changed into fibri
h tissue.
H reak or crack
* of an organ to a surface of the
. .
. -
' .
' ) bacteria are
[ b - .
[
G

Gangrene—death of 4 tissue
Gastric crisis—intense abdominal pmn, paroyy smal
am, p. 1n et er peculiar
to locomotor ataxia. ’ n character |
i of st i)

stomach.
ous system

cells,

saring on the edge of

(;.m,;,:f_'_‘f;fnf‘;}'x; 'lfr-ﬁary stage of syphilis,
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N M
Mltrophage“kll‘w mononuclear Ieukoc)le which engulfs other cells.
al body d often indicative of
- . . R
. . ality.

- . noises
in the ears, and impairment of hearing.

the time 1t 1s excreted and by

'r of disease to another orggn
cancers.

Isually associated with gastro-

M 1

1diocy with Asiastic features
Monnnncleosns—unusually large number of mononuclear leuhocytes 1n

R

Nephroluhiasis—presence of stones i the kidney.

Nephrosis—disease of hidney characterized by degenerative changes 1n
ey

Newralgia—severe pain along a nerve.

Neutrophiles—leukocyte which stamns readily with natural dyes

Night sweat—excessive perspiration at nigh

Nocturia—abnormal urination at night

Nocturnal polyuria—frequency of uriation at night.

Normocvtic_ anemia—anemia 1n which hemoglobin content remarns

ormal.

Nyctalopia—nzght blindness.

N !
e

y movement of eyeball,
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llypz‘nr?nh)—nbnormnl enlargement or growth of organ or part of

el
during which patient 1s susceptible to

an of hydraclaric acid.
about one’s health,
rellular chromatin.
.. “v v anmwuu duBal. N
Hypeprotememia—decreased protein in blood. .
Hypospadias—ihe urethra opening on the undersurface of the penis
mstead of the tip,

Hypotencion—Ilow blood pressure.

Hysteria—condition in which symploms of disease, mental and physi-
cal, are presented without any disease being present.

I

Teluhiy oxis——"fish skin.”

Ieterus—pigmentation of shin with bile pigmeat; jaundice.

Icterus index—mecasuretuent of color of blood serum chiefly used as test
of hl\er function by deternuning the color produced by bile pig-
ments.

Idwpathic—refers to disease without recognizable cause.

Idiosyncrasy—individual or peculiar reaction, especially to drugs or
other agents. .

Immunity—state of being resistant, especially to infections, poisons, or

parasies
+ of food.
1 - & of urine or passage of feces.
[ nterference with circulation,
' of the skin.
[ N part of intestine into another—usually

Tuchenua—poor flow of hload through tissue or organ

K

Keratosis—horny growth.

Kernig’s sign—reflex contraction and pain in the muscles when extend-
1ng leg after flexing 1f, a symptom of meningitis.

K i gernails sp haped and brittle

Kjphosis—humpbach.

L

Labyrintintis—1nflammation of labyrinth (middle ear).
Laryngoscope—instrument for examination of larynx.
feukena—disease of the blood marked by persistent increase i num-
ber of white cells 1n the bIo‘o
koo te—whte blood corpuscle
E:k::\uusip—increased number of leuhocyles 1n blood, usually a sign
“infection.
Lmkz;nia—unusual decrease 1 white blood corpuscles
Leuhoplahia—a white simooth area on the tongue or any mucous
brane
Lockjan—spasm
Lymphangiti—in!
Lymphocytoris——11

rm-

of muscles of Jaw, evidence of tetanus.
flammation of the lymph vessels
crease in lymph cells.
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Physiotherapy—treatment of disease by use of various physical forces of
nature.

Pigmentation—local discoloration due to depositing of pigments.

Placebo—harmless substance given palient to satisfy his desire for
medicine.

Plasma—hquid part of the bloml or lymph.

Platelet—small structare in the blood concerned with the clotting
1 . + { plevra,

. )

fa formed red

o increase n
number of red blood cells and 10  the fotal blood volume.
Polydactyism—excessive toes or fingers.

Polydipsia—extrente thurst,

Pnlyp—lumur, smooth and pediculated, especially on mucous mem-

ase,
Psychotherapy—treatment of disease by the personal influence of mental

peri-
Pyuria—pus 1n urine.

Q
Quarantine—regulations set up by law goverming restrictions on persons
or goods to prevent spread of disease.
R

Raclutic rosary—beadlike formation slong ribs caused by rachutrs.
Riles—bubbling sounds heard 1n bronch: on auscultation.
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e M e i e o e
Ysmosis—passage of solvent through partition scparating solutiops of
diffcrent concentration,
Ossify—to furn to hone.
Osteitis deformans—inflammation of bone with thickening and hyper-
trophy of long hones and defornuty of flat bones.
Osteomalacia—softening of the bones.
Otitis media—inflammation of the middle ear,

r

Paget's Disease—disease characterized by chromic inflammation of bones
with thickening and malformation.

Palliasive—treatment for the relief of symptoms, but not directed at the
cure of the diseasec.

Palpation—examination by fechng with hands to the external surface of
the body to determine evidence of disease.

N . -ceptible to the patient.

w

oo ' ) rt of body. i
' - ted with daydreanung an

N . as the host. "

metee cvmewcleie cnmswitiaonu oy abnormal functioning O

organic hissue at irregular intervals .

Parenteral—occurring outside the intestines; usually applied lo intro-

duction of fluid or medication into the body by a route other than

the mouth,

Paresis—partal, shight, or i lete paralysis.

Paroxysm—sudden periodic attack or recurrence of sympioms; a con-
vulsion of any kind

Test of fer i n 2 liguid by heating 1t for 30
minutes at 60° to 70° C. without destroying its chemeal composi-

Pathogenic—producing disease
Pathol + ~h 3w o8 natars an 1
Pereus .

s

amee o3

Periar
Perttar

wm salts.

}i;‘o;i;}‘,}m'c';mmn_—lumor m aurenal medulla causing incrense 1M
e

blood pressarc.

l[’.jl:an}g:l-;i‘iar-'—sensm\-eness of the eyes to light.
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Symbiosis—association of fwo difféerent organisms depending on each

' 1ange 1n normal hody function

" ' . ease considered as a whole; the
' [ s 1n the spinal cord.

T
Tubes dorsalis—syplulitic degeneralion of posterior columns of spinal
Tachfgrd'ia—rapid heart action.

. m,

,,,,, e e A ther
change (eg, concentration 1n blood necessary for excretion in
lllmne)‘

1 tremor ying cardiac murmur aod felt on

Transfusien—ingection of one person’s blood into another person

Transudate—substance passed through a membrane into body cavities
such as serum

gramna—wnund or 1njury.

tention of by gas.
Tympamus—mflammation of middle ear.
u

caused by falure of idney function,

urinary tract after introduction of an
v

Vaccination—inoculation with protective vaccine.

Vacane-—any material used for preventive in .
terial preparation. oculation, especially bae-
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Rational~based on screntific reasoning.
Ezm;x—»mvolpn!nry reaction in response to nerve impuise.-
pearance of swelling or infection and return to

normajl,

Reticoloendoihehal systens—cell group found in Iver, spleen, bone mar-
row. and hemolymph nodes characterized by hasing the same be-

havior o dyes and with common qualitcs.

Reticuloendothelium—tissue of the reticulocndothelial system.

Ru factor—antigenic factor 1n human blood,

Romberg’s sign—lack of ability to hold boedy balance with eyes closed
and fcet close together,

S

o - Jaractericed by loss of contact with
aton of personality,

" . arteres, nflammatory hardenmg,

" - P f ave oo aaeaw erdthrocytes seifle when an anti-

coagulant 1s added to blaod,

Sensitization—being made sensitive to specific stunuli; making a ecll
sensitine to aclion of complement by uniting 1t with a specific
amboceptor,

Septicemin—presence of palhogenic bacteria in blood.

Serclogr—science dealing willl serum reactions, diagnosis, and treat-
wment.

Serum—{lind part of blood when clot forns,

Serum sickness—allergic reaction followmng adminstrafton of forergn

serum.

Sickle-cell anemia—form of anemia 1 winch abnormal sichle or cres-
cent-shaped erythrocytes are present in blood, occurs 1n Negroes.

Sigmscidoscopr—1nstrument for examning the sigmoid colen.

Sign—evidence of discase found by the physician on physical
examination .

Simmonds" diease—atrophy of hypophysis of pituitary characterized
by premature loss of hair and teetl, dry, wrinkled skin, low blood
pressure and weak pulse, and psychosis

Sludge—the solid part of sewage,

Spasm—im ojuntary convulsive muscular contracfion

Spasve paralyas—rigidity of muscles accompanying partial paralysis.

Speafic aravn—weight of substance compared with equal volume ot
water,

Specific treaimeni—use of a remedy hnown to have a curabive effect on
certan disease.

Sphygmomanometer—instrument for measuring blood pressure. .

Spina bifida—congemtal defect 1n walls of spinal canal with protrusion

of memnges.
Sporadic—oceurring singly, used to describe few scattered cases of a

discase,
nant anovia—decrease 1t 0xygen from blood due to tnadequate cireu-
lation.
SusisAslgwmﬂ u
. urine,

. hloodiu 1 or duct
o colar to feces
: : . ng respiration, a
;:";,‘;': ifaie” of unconserousness with reduced response to outside

upor—3a

stimuli.

Stag
p or stoppage of normal flow of flurds, especially of
or 1n tlie intestinal canal
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EE— . ¢ best possible state until

. « . imatic infection,
.- ' . 15ms depending on each

e normal body function
Syndrome—all the symptoms of a discase considered as a whole; the
complete picture of a discase,
Syringomyeba—development of cavities in the spinal cord.
T
Tabes dorsalis—syphiliic degeneration of postertor columins of spinal
cord.
Tachycardia—rapid heart action,

Teratoms—tumor contaimng embryonic elements of hair, teeth, etc.
Tex di h by i , pamnful muscle spasm,

har
Therapeutics—the treatment of disease
Thermolabile—changed or destroyed by heat.
“Threshold value®—the minimal stimulus which produces pain, or other
ch'ange (e g, concentrahon in blood necessary for excretion n

wrine).
Thrll—unusual tremor ying cardiac murmour and felt on
. sel resulting in.
! arge velns and
' " >d platelets
i . - clotting.
! .

. secretion.

: 1s harmful if
.

. _ .- 1-ov-able, origin
Transfusion—injection of one person’s blood into another person
Transudate—substance passed through a membrane nto body cavities
such as serum.
Trauma—wound or 1njury.
T i fistention of by gas.
Tympamuis —nflammation of middle car,

L]

Uleer—open wound.

Urenua—toxic condition of blood caused by failure of hidney function.

Urography—>-ray of any part of urinary ftract after introduction of an
opaque substance.

v

inati oAt “'Aﬂ;r 1accine,
Vacane—any material used for prevenhve moculation, es; v -
tertal preparation. > especially bac
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air into cercbral

h an endoscope.

erus—-ul!rmmcmscopm p'\rasll(:b, m;\ny of Wwhich pass through fiiters
which retain Dbacfersa.
mal organs, lly those in
Yocal Iremuu»—-vlbrnhon of chcsl wall fclt on palp:mon when patient
:s speaking.

d heard o when patient is speakhing.

vo\\ulus—“\lshng of bo\\ ¢l upon llself causing obstruction.
orcefnl through the

‘mouth.
ron graefe s sign~—failure of eyelid to move down promptly with e5¢-

W
Wheal—small clevation in shin, white in center and red at edges,
accompamed by itcling, allergie skin reaction,
X
Xerophthalmia—dryness with inflammation and uleeration of the con-
Junctna and cornea.
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A

Abducens, 124, 160
Accessory, 161
Acetic acid, 220
Acetone, 223

bodies, 223
Achlorhydria, 291
Achondroplasia, 181
Acidosis, 98, 183, 272
Acromegaly, 96, 140, 155, 182
ACTH, 67, 70, 88, 388
Achinomycosis, 81
Adaptation, diseases of, 69
Addis count, 226
Addison, 42, 99
Addison’s discase, 66, 99, 141
Adiadohohkinesis, 148, 153
Adiposity, juvenile, 140
Adiposogenttal dystrophy, 96
Admimstration of drugs, 367

renal gland hormones, 67, 390
Adrenaln, §7, 95, 99,
Adrenocorticotrophic hormone,
67, 388 (see also ACTH)
Aerosporin, 376
Agglutination tests, 308
Agglutimins, 86
Agnosis, 151
Agranulocytosis, 132, 254
Albinoism,

1nos,
Albumn, 219, 265
Albuminuria, 219, 343

febrile, 220

orthostatic, 220
Aleohol, 108

1 blood, 273

meal, 286
Alcoholism, 147, 148, 152
Aliphahc chain, structure of, 60
Alkalosis, 272
Albaptonuria, 218
Allergens,
Allergy, 43

diseases, 90
Allergic diseases, 90
Alpha-locopherol, 74

b

Z

Altitude sichness, 107
Amboceptor, 36
Amebic dysentery, 82
Amenorrhea, 96
American_Council of Rheumatic
ever,
American Heart Association, 433
American Legion, 445
American Medrcal Association, 47
American medicine, 44
American Socicty for the Control
of Cancer, 435
Amino acids, 380, 458
Anunoma group, 352
Amylase, 232, 269
Analgesia, 149
Anaplasia, 103
Anasarca, 1
Androgens, 82, 100
Androsterone, 390
Anemua, 173-241
aplastic, 132
hemoly tre, 132
hypochrome, 132, 173 *
microcytie, 132, 246
1dwopathic aplastic, 242
wron deficiency, 132
Med:terranean,
normocytic, 242
permcious, 132, 150
sickle-cell, 243
Anemias, 131,
macrocytic, 245
Anemic anoxia, 394
Anesthetics, 32, 109
Aneurysm, 189
congemtal, 117
Angina pectoris, 78, 110, 129
Anisocylosis, 239
Anorexia, 136
Anosmua, 160
Anoxenna, 109
:\\nomc anoala, 391
nterior pitutary hormones
Anthray, 82, 486" > 388
Antibacterial sera, 386
Anubxohgﬂlherap_\; principle of,

319
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Antibiotics, 41, 42, 372
in blood, 27}
Antibodues, 86, 305
classified, 86
Antidwiretic, 67
hormone, 95, 389
Antigen, 84, 303
Anhsephc surgery, 42
Antiscrum, 380
Antitonins, 86, 386
Antivenom, 386
Anuria, 138, 216
Anniety, 122
Aorta, 170
Aortic coarctation, 35
Aphasia, 151
Aphonia, 161
Aphorisms, 21
Apnea,
Appendicitis, 116. 1335, 176
Aveus sembhs, 157
Argyrol, 218
Arsenic poisoning, 156, 483
Arterroscleross, 61, 69, 92
Arteriosclerotic’ changes, 93
in_ bram, 93
condihions, 91
Arthnitis, 69, 123, 180
Artifacts, 228
Aschheim-Zondel, test, 336
Ascites, 177
Ascorbic acid, 73
Asphvaia
Associated Medlcnl Care Plaos,
sInc.,
Asthma, 163
Atelectasss, 166
Atheroselerosis, 61, 92
Athlete’s foot, 144
Atomie bomb. 107
Atresia an1, 36
surgical treatment of, 408
Atropin of skin, 1
Auditory, 124, 160
Aurcomycin, 376
Auricular fibrillation, 97 129, 168
flutter, 129
Auscultation. 203
Autodidacts, 45
Autogenous vaccmne, 384

B

Bnbmshs sign, 150

Bacillt

Bncxllus anlhraus, 81
\erosis,

Bacitracin, 376

Bacon, Francis, 22

Ind
Bacteremma, 80 82
Buctera, 78, 2
Bacterial antigens, 89
endocarditis, 80
Bacteriological tests, 298
Banting, 42
Barbiturates, 109
Bard. Samuel, 429
Barometric pressure, 107
Basal metaholic rate, 336
Basal nwla)mhsm, 359
test, 336
B.)soplulcs, 252, 354
Becquerel, Henri, 404
Bell’s palsy, 160
Bence-Jones protein, 221, 343
Benedict’s test, 222
qualitative, 346, 347
tube method, 348
Benign tumors, 102
Benzene poisoning, 483
Benzidine test, 296, 351
Benzol, 60
poisonng, 485
Beriberi, 72
Bernard, Claude, 42, 95
Bichat, 27
Bile. 218, 231, 270
acids, 231
pigments, 270
Bihirubin, 231, 270
Biliverdin, 231
Biological classifications of

Biopsy,
Birth mmncs 57
Bismarck, 48
Blsmuth, '109
Bladder, exstrophy of, 56
Blastom ces,
Blecding from gastrointestinal
tract,
time, 355
Blindness, 72
Blood, 234
and’ hlm7)d -fornnng organs, 131,

banks.

hlccdmg time, 355

capillars fragihty test, 355
coagulation mne

color indey, 354

cultures,

differential white cell count, 354
functions of, 23

glucose, 266

hemoglobin, 354

heterophile antibody fest, 353
platelets, 355
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Bloed, Cont’d
pressure, 169, 207
prothrombin time, 355
red cell framhity, 355

count, 354

\olume, 354
sedimentation rate, 355
sugar, 266
l]!rumlmc)lcs 355
typing of, 356
white ncll cnunl 354
lue habie:
oard of Henllhv 436
oas-Oppler bactllus, 290
3oerhan\c, 25
Boil,
Srad)cardxa, 168
Brain, abscess of, 118
lumor 133
Breathlessness, 130
Bright's disease, 138
ronchial cyst, 123
roncluectasls. 1"6 163 -
sronchibis, 125,
-runchography 323
ronchoscopy, 332
rov n-Sequard, 42
uer;!ers dxsense. 131, 171
ullae, 1
ureau O({S‘he Census, 417

urns, 1
c
Caisson drsease, 107
Calcrum, 52

Calmelte tesl 31
Cancer, 434 (se¢ also Neoplastic
dlseases.
Canker sor
Capillary n—agmtv tests, 258. 335
Capitahism and medicine, 129
Carbohy drates, 439
Carbon, 109
dioxide, 391
monoxide, 109
poisomng, 485
Carbonates, 352
Carcinomas 103
epidermoid, 184
Cardiac neurosis, 128
Cardiovascular system, 128, 166
congemtal defects, 54
dlseasgznof
Carotene,
Carriers, tyohotd, 430
Cascarg:) 21
Casts, 227
granular, 228

waxv, 228

521

Cataract, 123, 157 .

Cell volume, 240

Cellular pathology, 3G

Central neryous system, congenital |
defects, 5.

Cerebellum, signs of diseases of,

Cerebral accidents, 93

concussion,

diplegia, 121

hemiplega, 147

hemorrhage, 152

thrombosis, 152
Cerebrospinal ﬁmd, 280
Cerumen, [23,
Cesspool, 4
Cevitanug ncxd, 73
Chagas’ Jisease, 82
Charcot-Levden crystals, 278
Charlatanism, 18
Cheilosis, 461
Chemical agents, 108
Chemistry, blood, 264
Chemotherapy, 40, 369 (see also

ulfonamdes, 369)

Chest, examination of, 307
Che)ne-Smkcs breathing, 20, 179,

Child labur 489
Children’s Bureau, 417, 489
Chulls, 127
Chlorides, 232, 271
Chlormation, 434
Chloioform, 32
Chloromy cetin, 376
Cholecystography, 329

olera, 81
Cholesterol, 68, 92, 268
Cholic acid, 61
Chondroblasts, 89
Chorea, Sydenham’s, 25, 118
Chrishanity and medictne, 27
Church sponsorslup of hospllals,

Clnlurm, "13
Circulation time, 97
Classification of neoplasms, 102
Cleft palate,
(‘llmatotherapy 402
Clubfoot.

Congulnhon 257
disturbances of, 132
time, 355

Coarctation, 170

Cochlear, 124

Cold, exposure to, 103
lreatmcnl 397

Colitis, 110, 176

Collagen, 43, 89

dscases, 88
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Collateral circulation, 93
Colloidal gold test, 285 !
Colon, spasm of, 110

_ Color index, 240, 354
Co.oslomzvo.ssurmcal treatment of,

Coma, 66, 151
Comatose, 183
Communicable diseases, contrel
of, 422 7
Cowplement, 86, 303
fixation test, 306
Compound E, 398
Compound F, 63, 65
Concentration diuresis iests, 229
Congemtal defects, 50, 37
defined,
diseases, 53
hemolytic jaundice, 243
pulmomic stenosis, 55
Congestion, hypostatie, of lungs,

Conjunctival tests, 313
Coustant current therapy, 408
Coustipation, 135
Cor biloculare, 55

wedoculare, 53
Coronary arteries, diseases of, 93

1hrombosis,
Corpus luteum hormone, 42
Cornigan pulse, 1
Corrossve porsons, 109
Cortieal hormones,
Corticords, 69, 90
Corticosteroids, 103
Gorticosterones,
Cortisonc, 61, 63, 65, 88, 390
Corynebacterium diphtheriae, 200
Corvia, 123
Cost of medical care, 407 l
Congh, 125, 13
Creatimne, 265
Crenated, 243
Cretins, ¥
Crossmatehing of bleod, 379
Crusaders, mfluence on medicing,

2

z 3
Cryplorcindist, 182 ;
Cr)’gia\s mf \:jrme, 2235

Cupping of disc,
Cu?ﬂr. Marie and Prerre, 14, 404
Curling's wicets. 1 o
Cusschman®’s sprals, 278
Cushing's disease,

Cyanosis, 170 ‘
Cystme, 322 !
Cystihis, 138

Cystoscons 33

ladex

D
Park-ficld sumination, 303
Defenses of body, 59, 46, 83
Degenerative, defined,
Deliydrocholesterol, 61
Dementia praecox,, 1
Department of Agricultore, 417
Department of the Tuterior, 417
Desonycorticosierane, 62, 3
Dextrocardss, 33, 17
Diabetes, 42, 75, 98, 143, 156
183, 217

1nsipdus,
mielhitus, 138,
Diabetic coma, 66, 93
Diabetogenic, 84
Diacetic acid, 223

aray, 18
Diapedesss, 146
Prarrhea, 135
Thastase, 232
Diathermy, 387
Dack test, 315
Diethy Istitbestrot, 389
Iifferenhal coxnt 250

white cell cownt, 334
Dilatation of ncart,

Podrast clearange, =49
D:phihcr;:;‘g:m, 33, 119, 159, 204

Diplegna, 147
iplococet, 8L
Dusaster, health organszalions m,

Insease, brologseal classification
of, 52

eause af, 51
defimtion of, 53
Diseascs, alierRit, 96

congemtal, &

Jdue to phyvsical n_nd chemeal
agents, 165

mfections, 76

of adapiation, 68

of anternal secrellon,

of meseachyme,

of natrstzon,

of vascular systen,

neoplastie, 101

psy chosomatic, 110

95

92

Priertenta, 3
Drerticutosis, 328
DizzENCSSs
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Domagk, 4¢

Dosage of drugs, 366

Drake, Daniel,

Drug ndmmislrahon, 366
“fasiness,” 370
poisoning, 147

Ductus arteriosus, 53

Dunant, H.,

Duodenal ulcer, 106

analysis of
292, 386

Dust-spread organlsms, 31

Dwarfism, 96, 182

Dyspepsia, 134

Djsphagia, 123, 136

Dyspnea, 126, 127, 129, 170

E

Echinococei, 76
E. coh, 233
Edema, 170, 179
hunger, 71
of lungs, 163
Edison, Thomas, 439
Effluent, 473
Ehrlich, Paul, 39
Ehrlich’s diazo reagent, 271
reagent, 232, 350
Eleclrucardwgram, 333
Electrocardiograph, 333
lectrocardiography, 333
lectroencephalogram, 333
lectraencephalograph, 335
leclroencephalography 335
mboli, 152
Smbohism, 36, 131, 152
Emergencxes. heal(h organizations

Emph)sema, 1"6

Empirical lreatment 36"
Encephalitis, 83, 1
Encephalography. 3 9
Encyclopaedia Britanniea, 26
Encyclopedssts,

Emthelial cells, 227

Erythemz, 248

Ery throblastoss fetalss, 247, 263
Erjthroblasts, 238

Ery \hroc’\‘ te m;\iurahun factor,

Er)ﬁllrcc)tcs, 238
Eshacl’s test, 221, 344
Esophagoscopy, 331
Estivo-autumnal malaria, 81
Estrogens, 62, 100
Ether dome, 32
E. typhosa, 233 -
Ewald meal, 286
Excoriation, 184
Exhanstion, stage of, 93
Exophthalmos, 97, 157
Exostoscs,
Eaperctoration, 126
Exposurc to cold, 103

to
Exslrnphy of bladder, aﬁ
Exton’s method, 221,

test, 343
Extrasystoles, 110, 129, 168
Exudales, 275
Eycstrain, 122

F

Facial nerve, 124, 160

Fayr Labor Standards Act, 489
Fallot's tetralogy, 55

False po%xs\e Wassermann tests,

Fahgue. 128
Fats,
mclahohsm of, 64
Fatty acids, 459
degencration, 36
Feces, examination of, 294
Federal Food Drug, and Cosmetic

Federal Heallh Program. 413
Fehhng s test,

EnducardlsllS, bacterial,
Endocrine, 180
defined, 51
diseases lof 89
Endocrinology,
E:dos culture mcdla 297
Endoscopes, 331
nophthalmos, 156
nterits, {egmnal 136
o opkales, 90, 232, 354
prdural hemon;hage 119
ilepsy, 121,
e hane, 300

Ies(, 222
Fever, 127
glandular, 255
therapy, 401
Fibrillation, auricular, 152
Fibrinogen, 234, 265
Fibroblasts,
Fibrositis, 140
Fish, mspection of, 471
skin, 57
Fissures, 184
Flatulence, 136
Fleas. 76
Fleming, 40
Florev, 41
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Fluid in chest, signs of, 166
Foam test of urine, 231, 350
Food adulteration, 163

allergy, 135

control, 463

handler, 463

sanitation, 466
Foot and moulh disease, 85
Foramen interventriculare, 55
Franklin, Benjamin, 44
Frequency of urmahon, 138
Friction rub, 163
Friedman's lesy, 336
Friedreich’s ataxia, 121
Frohlich’s syndrome, 96
Fry, Elzabeth, 412
Functional defined, 52

heart disease, 128
Funnel chest, 161
Furunculos:s, 123, 146

G

Gait, 147
Galileo,
Gall h]addl-r disease, 75
Gallstones, 75
Ganiete, 82
Gamma globulin, 89
Gangrene, 94, 145
Gantrisin, 372, 396
Grarbage disposal, 473, 478
Gas therapy, 391
Gastric analvsis, 286, 356
Gastric juiee, lactic acid in, 291
uleer, 106
Gastromntestinal system, signs of
disease, 175
symptoms, 133
Gastroscopy, 3.
General z;d;a;plahon syndrome, 63,

Genitourinary system, pain, 137

signs of disease, {7
symptoms,

Gerhardt’s fest, 225, 349

Gerontology, 93

Ghost cells, 238 y

Gigantism, 96, 140, 182

Gingivitis, 159

Glandular fever, 2aa

Glancoma, 123,

Glioma, 1

Ghiomata, 119

Globulin, 94, 265

(‘lomcrulonephrihs,"l.‘is "

Glossopharsngeal 24, 161

Glucocorllcmds, 62,

Glucocorticosterones, 90

Glucose, 459

Ine

Glycerol, 458, 459

Glycolysis, 267

Glycosuria, 64, 96; 98, 183, 221, 2

Gmelin’s lvst, "231, 319

Goforth, William, 45

Gouter, cmphlhalmlc, 140

Gonads, 1

Gonococa, 81

(‘onorrhca, 81, 137

Gout, 1

Goy ermncn(-sponsond health
schiemes,

Goyernmient Heallh Service, 49

Graham’s_test,

Gramicidin, 376

Gram positive, 81

Granulocytes, 251

Gr'\nulec\topema, 132

Graves’ disease, 42, 97

H

Habitual abortion, 62
Haden-Hausser method, 239
Halazone tablets, 454
Halitosis, 137

“Haplenes,” 311

Harelip, 53, 159

Harnison Act, 415

Harvev, William, 24

Havem'’s solution, 239

Headache, 117, 122, 136, 192

Health adminzstration in federal

government, 415
mumcipal or local, 436
state,

Heart block, 26, 129
disease, control of, 432
examination of, 207
failure, 66, 97

Heat, exposure to, 106
stroke, 106
treatment, 397

Heating, 440

Hebephrenic, 121

Heberden’s nndes, 181

| Heham, 391, 3

Heller's nitric aud test, 220

Hemarthrosis, 175

Hematemesis, 177

Hematocnit, 240

iematoma, 155

Tematopoletic s\ sh‘m

Hemalturia, 137,

lennplegla.

234

ubsn, 27

ilemorhr};)mag)ssls 23292

I Hemoglobin, 4,

Hemoglobmurm 218, ‘7"6 262
paroaysmal, 226
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Hemolytic anemia, 174

streptococcus, 80
Hemophiha, 174
Hcmopl\sls, 126
emorrhage, 108, 177
ench, P. ., 43
eparin, 107

ihsn, 56 .
cterophile antibody test, 253, 355
reaction, 310
Hatus hernia,
Hill-Burton Bill, 502
Hippocrates, 19
aphorisms of, 21
ocath of, 2
Hirsutism, 96
Histamine test meal 286
History taking, 190
Hodglan's disease, 123
Homan’s sign,
Home samlahon. 456
Homeopathy, 1
Homeostas:s, 59 67, 69
Homogenhsic, 218
Hoolworm, 77
Tormones, adrenal, 67
ovariag, 3
pancreatic, 391
mluﬂarv 67

1l\erapv.. 387
Horseshoe ladney, 56
Horsley, Sir Viclor, 42
Hosputals, early, 28
Hosts, 76
Hov\ard Jol\n 41"

Fﬂﬂger edema, 71

unter, John,

unter, Wilhiam, 31
untington’s chorea, 121
yalin, 89

yahne casts, 227
ydremia, 242, 244
Hydrocele, 180
Hydrocephalus, 155,
Hydrogen7concenira!non (pH),

'ydrogen 10n §alance. 59

ydrop A
yuwum apy,qsng

276
Hydroxy bulync acid, 223
yuluxzi grouplgt»a

Y peralimentation, chronic, 74
Yporal . 98 143, 222, 267

rmclropia, 133
;g:rpammmnnsm, 142, 183
Hyperpnea, 126, 198

o
o
o

Hypertensinogen, 9
Hy pertension, 69, 7n, 94, 110, 111,
117, 1 170

9,
H)pcrlh)rmdism, 42, 95, 96, 97,
2

139

Hypertrophic arthritis,
: 166

Hypertrophy of heart,
of shin, 184
Hypoalgesia, 149
Hypochlorhydria, 291
Hypochondriasis, 122
Hypodermic admimistration, 368
Hypoglossal, 125,
ll)pogl)cemm, 98, 103,
Hj popituitarism, 14
Hypospadias, 56
Hypothalamic cenlcrs, 96, 111
I{)polll)l‘oxdlsm 148
Hysteria, 122, 148

1
Ice, source of ifection, 456

fanuhal hemuhhc, 243
neonatorum,
Idiosyncrasy, 366
Ihmoff tank, 476 _
Immune bodies, 86, 305
serum, 385
Immunity, 84
acquired, 85
active, 85
congemtal, 85
passive, 83
Imperforate hymen, 56
Inamtion,
ncontinence, 139
ndia Tubber men, 57
ndian Medical Services, 417
“Inductive method,” 22
Industrial hazards, 482
hygiene, 480
samitation, 480
Industrialism and medicine, 29
Infantile paralysis, 78
Infarct, myocardial, 152
Inleehon4 surgical treatment of,

Infectious ar(hrlhs, 139
defined,
diseascs, 77
mononueleosis, 132
Inflammation, 146
Influenza,
Infrared rays, 399
Inhalation of drugs. 368
Injury, 145,
Inspection, 199
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Insalin, 47, 95, 111, 391
profamin-zine, 39§

Intention tremor, 148

Intermittent claudicati

Inde:

Lead, 109
polsomng, 484
l‘celund \\'&li!e method, 257

94
mfection, 87
Internal slu:rcﬁon, disturhances
o

01 &
sufTocation, 109
Intestinai obstruction, 176
Intradermal lesls, 313

123, 132, 133, {74
256, 253
aleakemic, 253
Jymphatie, 133, 233
manocytic, 133, 254
myelogenous, 253
%cu}oc; tes, 248

74, 248

nir ation of

drugs,, 368

Leubopenta, 174, 230
Leul ia, 159

Inte ation of
drugs, 369
Intrinsic factor, 245
Inulin clearance, 295
Invasion, modes of, 82
Involuerum, 318
Todine test, 231
Todine 1 blood, 273
lomized radiation, 106
Iritis, 122, 123, 157
Isles of Langerhans, 93
adenoma, 103
Rtching, 144

J
Jansky, 259
Jaundice, 156, 177, 27t
Jenner, Edward, 37, 413
Jennmings, 41
Jeswits® bark, 39
Johas Hopkins Umiversity, 46
K
Rendall, E C, 42, 43
Keratoses, semlie, 156
Kernig's sign, 158, 153
Kidney cnlargement, 179
stone,
King Jolin If of France, 412
Kissing bug, 32
Klebs, 413, 429
Koch, Robert, 38, 413, 422
Koch-Week’s bacilius, 301

Koilonychia, 173
Kyphos:s, 101

L

Labor and the weMarc siale, 47
Labyrinthatis, 123, 135
Lacrimation,

Lachc actd,

Laclas‘;‘,"‘.";.“'.’a

L’;?\‘fﬁxém&\ classification, 259
Lang’s test, 223
i;ggn’s cnnmd.al gold test, 357

Laudable pus, 33

Levin tube, 286

Leydig's cells, 62

Lace, 76

Life insurance method, test ol

urine,

Lighting, 439
Linngeus, 26
Linolere acid, 459
Lapolenic acid, 459
Lipwodol, 130, 323
Lipouds, 92
Laster, Joseph, 34
Litmws test, 219
Lloyd, George, 48
Locke, John, 25
Lockjaw, 118
Locus mmmorss resisienfiac, 66
Loefer, 428

methylene blue, 300
London Hospital, 29
Long, Crawford W. 32
Louts, 27
Low frequency current, 401
Lumbar puncture, 2
Lumsden, L. L, 4 .
Lungs, congemifal cysts of, 36
Lupus erythematosus,
Lymphocytes, 174, 232, 354

M

McDowell, Ephraim, 32
Macrophages, 146

Macules, 183

Magic bullet, 40

Magnesium, 352

Malmse, 128

Malavia, 39, 8t

Male sex hormenes, 62 .
Malformations, congenstal, 53

tumors, 103
alnutrition, 71 1
amc-depressive psychoses, 11
antoux test, 314
arte-Strumpell’s disease, 18t
arshe Hospital Secssee. 417

Py
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concentration, 240
\olume, 240
Meat, 471
Meat’ Inspection Act, 472
Meckel's diverticulum, 56
Medicine, Arerican, 4
Christiamity and, 27
industrialism and capitalism

an
Megacolon, 56
Meg: akarlgacsles, 255
Megalob! asls, 238
Melena, 1
Memére's disease, 123
Meningiomata, 119
Meningitis, 117

tuberculous, 118
Meningococeal carriers, 300
Meningococes, 81
Menopause, 97, 100, 144
Mental dlsenses, control of, 430
Mereury, 109

poisoning, 4
Mesenchymal dlscascs, 43, 93
Mesenchymatous tissues, 88 89

response, 90
[esenchyme, diseases of, 88
esenteric arteries, 94
esmerism,
etastasis, 103 104
etastatic’ abscesses, 84
ethy lene, 218
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Linolenic acid,
Lipiodol, 190, 32 3
Lipouds, 92
Lister, Joseph, 34
Litmus test, 219
Lloyd, George, 48
Locke, Johin, 25
Lockjaw, 119
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Pneumococes, 82
typing of, 311

teural effusion, 166, 276
66

Pnéumoconiosis, 484
Preumonectomy, 406
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Poisons, 108, 482
corrosive, 109
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Premature contractions of heart,

Preoperative care, 408
Prescrvation of food, 462
Proctoscopy, 332
Pmctuslgmmdoscnpy 332
Progesterone, 62, , 389
I’rogrcssnl\zc1 muscular dystrophy,

Prophylactic treatment. 363
Prostate, hyperplasia of, 100
Prostration, 128
Protamin-zine insuhn, 391
Protection lest.
Proteins, 380,
Prothrombin llme, 258, 355
Protozoa, 78,
Pscudohcrmaphrodmsm, 57, 100
P.S.P, test, 353
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Psychoanalysss, 396 N
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Psychosis, 121, 154
Psvchotherapy, 395
Pubertas praecox, 100, 182
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Public Health Service, 413, 417
Puerperal sepsis,
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Pulse, 1
rate, normal, 197
Purdy’s test, 2"1 344
Pure Food Law, 464
Pustules, 183
Pyelitis, 137, 138
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retrograde, 336
Pyogenic, 80
organisms, 84
Pyrrol ring, 60
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Q
Q fever, 79
uarantine, 419
Quartan malaria, 81
Quechenstedt test, 282
“Quellung” reaction, 311
Quinine,
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Rabies, vaccine, 383 *
Rachitic rosary, 161
Radiant energy, 399
Radiation science, 13
sickness, 106
Radium dlscavery 45
poisoning,
therapy, 404
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Nicotinie acid, 461
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Oxalates, 352

Oxvgen, 391, 394
Oxylocin, 389

461

P

Padua, Umvtrslllv of, 12
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Pancreas, diseases of, 94
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Pellagra, 156, 461
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Spirocheles, 81
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Sporozoite, 82
Spotted fever, 79, 83
Sprue, 72, 136
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of resistance, 69
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albus, 301
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State heallh department, 421
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surgical treatment of, 408
Stercobilin, 295
Sterouds, 60, 99
Sill's disease, 181
Stippling of red cells, 109
Stock vaccines, 384
Stokes-Adams attacks, 26
Stomach, analysis of contents, 286
Stool examinahons, 29
Strabismus, 154
squint, 53, 124
Streptococcal sore throat, 300
Streptococci, 80,
Streptococcus viridans, 80, 83
Streptomyein, 375
m blood,
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Tachycardia, 97, 111, 168
Tachypnea, 19i

Tallqvist, 239
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Temperature taking, 196
Tendon reflex, 153
Teratomata, 57, 104
Terramycn,

Tertian malaria, 81
Testes, absence of, 180
Testicle, undescended, 56
Testicular hormones, 390
Testosterone, 39

Tetrachloride, 109
Tetraiodophthalein, 329
Thalamic centers, 68, 111
nucle, 67
Therapeuiic exercise, 398
Therapeutics, 362
Therapy, biological, 381
hormone,
occupational, 403
substitution, 387
Thiamine chloride, 72, 461
Thoracoplasty, 406
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of pain, 116
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Thrombin, 258
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Thrombocytes, 255, 355
Thrombocytopema, 256
Thrombocvtosis, 256
Thrombophlebitis, 173
Thromboplastn, 357
Thrombosis, 35, 131
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United Stales Pub)w Health Serv-
ice, 415, 417

Erates, 352
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nitrogen, 2
Uremia, 94, 138, 179
Uric Acid, 265, 352
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Urine, 214
albumun in, 343
amount of, 339
nte pigment in, 349
blood 1n, 351
cloudiness of, 341
color of, 3
foam test, 350
glucose, 345
Letone bodies, 39
odor of, 342
phosphates, 341
vrotewn, 343
reaction, 344
speeiie gravity of, 340
suppression of, 340
urates, 341
nrohiinogen, 350
Urinoreter, 217
Urolnha, 2.
TUrobslinogen, 231
Lrochrame, 217
lrmcrythm 218
Urographv, ’330
Tlerus, bicornate or doubie, 50
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Vaccination, 37, 428
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smallpox, 382
stach, 384
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Yaricocele, 180

YVarola, control of, 428
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Yectors, 77, 83
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Veins, varicose, 131 .
Venereal Disease Control Act, 427
Venereal diseases,
control of, 426
Ventlation, 440
Venlriculography, 319
Verruca, 184
Vertigo, 118, 124
Vesalis, 23
Vesicles, 183
Vestibular nerve, 124
Vibratory sensation, 153
Vircent's angoa,
infectron, 300
Virchow, Rudolf, 35, 36
Yiruses, desesibed, 78
Vital slahsncs. 419, 437
Vitamin(s), 72, 160
Vitamin A, 460
deﬁclencv of, 72
B, 461
deficiency, of, 72
C, 62, &
Iack of, 73
D, 61, 73
E

y 161
deficiency of, 74
K, 46

deficiency of, 74
Vitiligo, 184
Yocal fremitus, 163
Yollmer test, 314
Voltawre, 27
Volume of urine, 216
Vomiting, 110, 118, 135
von Behring, mel, 429
von Graefe’s sign, 156
von Pirquet test, 314
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Wart, 1
Wasscrmann test, 306
Water, 458
analysis, 449
filtrahion of, 432
hard, 451
purification of, 452
soft,
storage of, 452
supply, &
Webbing, 57
Weight, 198
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Welfare state nnd labor. 47
Wells, Horace, 32
Westérgren method, 353
Wheals, 183
Whirlpool treatmenl 400
White blood ceﬂs 226, 248
count,
dxﬂ'erenhal. 250
Widal agglutination test, 309
Women'’s Bureau,
Workmen’s compensation, 489

Worms, 76
Wright’s stamn, 239
X
Xcrophthalmia, 461
X-ray diagnosis, science of, 43
examinations, 317
therapy, 404
Z
Ziehl-Neelsen stain, 302









