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short action
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INSULIN, LILLY

Tnsulin, a product discovered and developed at the Unversity of Toronto, 1s an aqueous

solution of the active antdrabetic principle of the pancreas

INSULIN, LILLY,
MADE FROM ZINC-INSULIN CRYSTALS

1 a solutian of 2 crystaline of the antd hormone Zanc-T crystals

are typical of the only forms inwhich the active printaple has been prepared in a chermeally

pure, crysialie state

NPH INSULIN, LILLY,

1 a new godification of Insulin having smproved charactenstics of tme-acnon 1t contains
protamine in chemical combmation with Insulin, in 1sophane ratio best smted to form

erysials of Jrwshin, profaming, and zne which are of hgh punty

PROTAMINE ZINC INSULIN, LILLY,
designates ¢hat preparation of the antdiabetic prnciple which has been modified by the
addution of pratamuine avd 7inc Protamune Zine Tnsulin provides a blood-sugar-lowering
effect lasung from twenty-four to forty-cight hours






foreword

THE FrsT FEW YEARS of Insulin therapy were of necessity occupied with
Tearning how to employ the new discovery of Banting and Best with the drastically
restricted diets tn use at that ime During later years, however, there has been a2
widespread adoptson of diets which contain more liberal amounts of carbohvdrate
and less fat As a result, the diabene diet of wday does not differ matenally in
palatabihity and should not differ sn nutritional adequacy fram the diet of the ror-
mal person

The developraent of Protamine Insulm by Hagedorn and his assacsaces and
the investigation by the Toronto observers of the important role of zinc 1n modsfied
preparations of fasubn signified other advances in the therapy of diabetes The
fact that a single injecuan of Protamine Zine Insuhin can be effecuve over the entire
day and mghi justsfies the hope that the diabetic patient may now be mawtained
not only more comfortably but with less tendency to develop complications charac-
tenistic of diabetes which has been only partially controlled That this hope 13 berng
reahized 13 borne out by recent statistics showing added fongewity 1n patients treated
with Protamine Zine Insuhn sinee 1936

Mose recent have led ta the P of another modified
Insulin preparation whose uming of action more nearly meets the daily vanations
1n the metzholic load NPH lusubin has been deliberately developed and chosen
from a large series of pi because of 1ts & diate action be-
tween the effects of unmodified Insulin and Protamine Zinc Insulin Its more rapid
onset of acnon usually provides adequate control of the after-breakiast nise sn blood
sugar which formerly necessitated separate y doses of
Insuhin, yet 1s duration of effect 1 sufficiently prolanged to protect aganst acuva-
tian of the diabeue process in the course of the night with consequent eles ation of
the blood-sugar tevel duning the fasting phase on the following day

These advances have necestated four revisions of this book  The sections
on treatment with Insulin preparations and on diet have been revised 1o keeping
with modern trends The publ works of many have been freely

Ited, but dual refe 160 published work have in the main been omit-
ted, uwu:g 1o the vast bibliography now available Several hundred reports have
- SRS Ve PR
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Basic Principles

ME ubsquity of diabetes necessitates a reasonable famihianty with 1ts manage-~
ment, not only by the ph larly interested in 3!
but also by the surgeon, by workers 1n other special fields, and particularly by the
general practiioner
The imperauve need for Insubin by cvery patient with severe diabetes and
by pracucally all diabetic children 1s now generally recogmzed The safe, economue,
and rational use of Insulin depends upon the estabhishment of an equlibnum be-
taeen {ood requivements and the dose of Invalin, and ths wmoede of treatment ests
squarely upon fundamental and sumple dietetic prmciples
Furthermore, 1t 1s dessrable that every patient with diabetes, whether mild
or severe, have sufficient knowledge of the benefits of Insulin that he may, through
gwen by tus pt without delay the urgent necesaity for
1ts use should hus carbohydrate tolerance suddenly become further impaired by -
fection, surgery, trauma, or other factors “Other things being equal,’” one author-
1ty states, “the diabetic who knows the most lives the Jongest

DEFINITION OF DIABETES

Duabetes mellitus 1s a heredtary disease characterized by impairment of the body s
normal abihty to metabahize or utilize food This defect 15 mamfested by increased
amounts of sugar in the blood and subsequently by the excretion of sugar into the
unne The abnormahty1slargely deptndem upon an actual or relative deficiency of
wnsohin resulting from a fhesslands of 1 hans of the
pancreas or fe ¢ with th ’msuhn inthetissues, iinvolves faulty stor-
age of sugar in the hver, the overproduction of sugar 1n the hiver, and possibly a
dimnished utihzation of sugar by the tissues Insulin not only promotes narmal com-
bustion of dextrose ip the tissues, but 1nfluences the metabolism of protein and fat

PHYSIOLOGY OF NORMAL AND DIABETIC METABOLISM
A lhnmugh with lh: hystol 1 p derl normal
Bap to the h.
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Drabetes Mellitus

duabetes Although recognized for centuries, only in the last thurty years has the
true nature of the disease become known Diabetes affects profoundly all the chem-
1cal interchanges taking place 1 the body cells as they deal with the vanious energy -
supplying foodstuffs necessary for their existence, and although the disease 15
pnmaunly a disturbance of carbohydrate metabolism, other systems are affected
as wel

FUNCTION OF FOOD IN HEALTH

Man’s body, hike an engine, requires fucl, or energy, which must be derived from
his food The essenttal elements of food which furnish energy and heat are carbo-
hydrate, protemn, and fat (Table I) Water, mineral salts, and vitanuns are just 2s

disp for the of normal nutritton, but they do not enter di-
rectly mnto the energy exchanges of the body The carbohydrate portion of the diet
1s taken 1n the form of starch, such as potatoes and ather vegetables, bread, pastry,
macarony, and sugar The sources of protein are largely lean meat and eggs, and
fat 1s supplied 1n butter, cream, salad o1, and fat meat Many foods contamnall three
classes of foodstuffs, but there 15 usually a preponderance of ope which serves as
a baus for classficanon Although all supply energy and serve to “heat and run
the body,” each one behaves 1n a more or less charactensuc manner and has its

Tasre I ® Norma! Daily Requirements

(2} CARBOHYDRATES  { Glucose iz the fuel of bfe ‘The diet must
{200 supply ¢nough to mamtan normal

“o%) stores 1 hver and mouscle Carbohy
drate provides glyrogen to protect the
Luver

ENERGY PRODUCING (®) PROTEINS Provide enough o maintarn sitrogen
FO 3 (1103 Gm per kg)* ) balance and ptrmllnamlal Ggrowlh ;(nd
70 cal per Kg)* {15%) vepair of ssues Average t Gm per Kg

(@ mral pris g of bodv weight (adule)
Fats serve primartly as reserve and secs
() FATS ondanly as ava lable fuel The opumum
(60 10 125 Gm ) requirement has ot been definitely de-
(45%0} termuned The notmal daily require-

mene 13 abaut 100 Gm

1 gh values for young active persont. Low values for old, sedentary patsents.

own pecubar functions For example, carbohydrate is espectally wseful because 1t
so promptly supphes energy for muscular worh and since, in addition, 1ts oxida-
tion exerts some regulatory effect upon the metabohsm of fat Thus, ymparred con-
sumption of carbohydrate, as i diabetes, deranges fat metabolism 1 such a
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manner that toxic by products (ketones) are found 1n large quantities 1n the
Iuer and produce ketosis (the diabetic type of acidoss) and finally dabetic
coma

Carbohydrate—The far reaching importance of carbohydrate metabolism is ap
parent from the fact that dextrose 15 the primary sugar tato which carhohydrates
are converted before they can be utilized by the ammal body Dextrose s the most
readily available source of energy for the body and in the diet normally supplies
approvimately forty percent of the total encrgy required The different steps 1n
volved 1n the transformation of dextrose 1nto glycogen and 1ts storage in the liver
are complex but the decreased deposition of glycogen from glucose under the in
fluence of Insulin 1s the most firmly established physiological action of the hormone
Muscle glycogen 1s not directly a source of blood sugar although 1t may serve the
purpose indirectly through 1ts conversion mto lactic acid which can be utilized by
the hver as a source of hepatic glycogen

1n the production of energy dextrose may be broken down 1n two ways by
the anaeromic or ghycohue process and by the aerotnc or cudative route The
various steps 1n conversion are accomphshed through the catalyue action of en
zymes which in turn are activated by their coenzymes The steps from glycogen to
pyruvic actd can occur in the abserite of oxygen If there 15 an impairment 1n oxy
gen supply or an excessively rapid rate of glycogen breakdown pyruvic acid tends
to accumnulate and 1s rapidly converted to lacuc acid which again may be con-
verted to glycogen by the hver {see Vitamins page 74)

Protein—Protein 1s characterized by 1ts content of mitrogen It usually contains
sulfur and someumes phosphorus Tts umts are amino acids and these  building
stones  represent the end products of protein digestion which may be reassembled
by the body to provide new farms of protein essennal to the ammal The incom
bustible amino (NHj) group 1s removed by the hver and then excreted as urea,
whereas the carbohydrate remainder may be oadized to produce energy In this
manner about 58 percent of the protein 1n the body may become available to the
orgamsm as sugar Protein also exerts a sumulatory effect upon metabolism a spe-
cxﬁc dy namlc action which makes the use of too-large quanutes of this foodstufl

1n diabetes Apps 1y 15 pescent of the total calones
are supplied b\ dietary protein

Fat—Fat 15 a more concentrated source of energy than either carbohydrate or pro
tein and vields about twice as many caloties per gram Consequently, fat can be
emplased to increase the calonc vatue of a diet without substantially increasing 1ts

14/15
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bulk A special function of fat 1s 1ts contribution to the supply of body fat, whi!
constitutes a reserve source of energy

Mi Is and Vitami) Nodi of bolism would be complete withou!
some mention of the mmerals and vitamtns which are so essential fo the mainte
nance of body health and vigor They are frequently called accessory food factors
and a number of the vitanuns, particularly thiamun, riboflavin, and meotinic acd,
have been shown to be intimately concerned 1n the systems goy erning the ovidatior
of carbohydrates, proteins, and fats Of the B group of vitamuns, vitamun By {thia-
min) ly infl the rate of of carbohyd to fat and ap-

e 7 ahn o s mnchahe drate ran.

and amino acid metabohsm Nicoume acid appears to function mainly in protein
and carbohydrate metabolism by transporting hydrogen Nicotinic acid deficiency
causes water retention Under certain conditions in which carbohydrate metabo-
lism 15 bewng forced by admimstration of Insultn and large quantiies of dextrose,
the available supplies of these vitanins may be rapidly used up if they are not con-
tinually replaced, with a resultant acute deficiency —an eccurrence not uncom-
monly encountered in the past following intensive treatment of dizbetic coma

TasLe I ® Minerals and Vitamins

An adequate supply 1s provided by including 1n the diet dauly
4 servings whole gramn bread or cereal

1 pint of mulk
. 2 servings vegetable other than potate
t serving (90 to 120 Gm ) meat {1 raw)
3 teaspoonfuls (15 Gm ) butter 2 servings frut (1 raw)
ese quantities m Ives will provide app: 1,200 calories. Any dict contamung

hese qp 1
less than these amounts of protectivé foods obviously should be fortified with vitamun supplements

shown 1n Table II If for any reason the daily Inlakt tdus wis
amounts, vitarmin and mineral supplements will be necessary i order to protect

the patient from developing a deficiency

BLOOD-SUGAR LEVEL
The blood sugar level of a normal person 1n a fasting condstion 1% remarkably con-
stant, averaging about 100 mg per 100 cc of blood, with indvidual ‘varla:;o::
~nendes

ranging between 70 and 120 mg per 100 cc The blood-sugar level
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FiGuRe 1 Factors Influencing the Level of Blood Sugar

ant misnary THraor osemat e ITESTINES  PrOTEI DESTRUCTION

LR ER
===
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* ORLY CTHRESHOLD) exeneise PANCREAS (ISLANDS) FAT FOANATION LIVER STORACE

upon a delicately balanced equilibrium between the constantly epposing forces of
dextrose supply from the liver and the utilization or combustion of sugar by the
ussues Ie 1s essential, from the d| of di as well as to
realize that the blood-sugar level at any given time represents the resultant of a
complex, interacting adjustment 1nvolving, armong other things, the action of 1nsu-
hin on the one hand, opposed by factors from the ptntary, adrenal, and thyroid
glands, and possibly the mfluence of assectated nerve centers in the hypothalamus
AN DONY L3NS Arvas am af th o caacdoan trn a1l s abe rrte ntermratatinm of 21 abe
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Theentire circulating blood contans only about five grams of sugar Follow
g dhgestion, carbohydrate foodstuffs are carried to the hiver, where the dextrose
can be converted mnto glycogen and stored Then, as required for body needs
glycogen 1s reconverted into dextrose and passed back to the blood stream Th
regulation 1s automatic and adjusted so that the percentage of sugar in the normal
blood ranges between 0 08 and 0 15 percent (80 to 150 mg per 100 ¢c of blood)
The lower levels are ordinarily observed before breakfast and the hugher levels from
thirty to forty five miutes after meals In the normal indvidual, although the
fasting levels are the same m artenial and venous blood, after a meal the artersal
blood sugar level 1s 20 to 50 mg or more higher than that found 1n venous blood
This 1s parucularly important when capillary blood, obtained by finger prick, 18
employed for testing, and some observers have utilized the arteriovenous difference
as an aid 1n d since 1t nd the extent of util of carbohydrate
by the tissues

In a normal person, the level of blood sugar rises following food but falls to
normal within two hours In the diabetic, the percentage of blood sugar varies more
widely, depending upon the severity of the disease, previous treatment, and com
pheatng factors Thus it may be barely 140 1n the postabsorptive state, althoughn
severe drabetes, parnicularly in children, even the fasting Jevel may be 300 or more
Occastonally, the fasting blood sugar remarns normal 1n amount for a considerable
time after development of diabetes

METABOLISM IN DIABETES
All the 1 steps 1 the of faodstuffs mto energy are brought
about by the various enzymes or ferments of the body, and these appear to be con-
trolled or activated through the secretion of msulin by the pancreas It has been
generally conceded that insulin production and the blood-sugar level are inter-
dependent, but under certain circumstances, 1nsulin production may appear to be
inadequate, with the result that the hver fatls in 1ts glycogentc function and unlszg-
tion of sugar at normal levels by the tissues 1s inhibted  The accumulation i the
bload of dextrose which can be neither stored nor burned at normal levels 1s accom-
ding train of symp: which are ¢h: ste

panted by glycosuria, with 2
of the diabetic syndrome

KETOSIS
In the absence of sugar utilization, the metabolism of fats and proteins 18 accentu-
ated, to meet the energy requirements of the body, and there 15 increased produc-
tion of ketones by the liver for distribution to the tissues for complete combusuol’:‘
The actual production of ketones may be subject to regulation by the glycog®
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Ievel 1n the liver stself When the rate of ketogenesis in the hver exceeds the rate of
avidanon of ketones 1n the tissues hetonema and hetonuria ensuc and the exeess
18 excreted 1n the urine as acetone and dracetic aad Thus ketogenesis indicates
erther a relative or absolute shortage of carbohydrate for fuel

Some of the hetones are excreted as free acid other portions are neutralized
by increased ammonia production and by the buffer action of the blood by which
carbon d oxide 15 displaced from the bicarbonate of the plasma Fixed base chiefly
sodium 1s lost when the ketosis 1s severe and dehydration and h att
occur Compensatory mechamsmus are overwhelmed and several outstanding al
terations from normal gradually appear (1) The carbon diouide combin ng power
of the blood 1s reduced 1n proportion to the severity of the acidosis (2) continued
loss of fixed base accentuated by vomuiting entails a reduction in sodium chlonde
and electrolyte concentration lowered alkalt reserve duwwresis and dehydration
{3) acetone and diacetsc acid appear tn the urine n large quantities (4) hemocon
centration develops (5) the pH of the blood shufts toward the acid side (6) kuss
maul breathing { air hunger ) ensues and the blood pressure falls followed by
arculatory collapse depression of renal activity retention of nonprotein nitrogen
1n the bloed subnormal temperature and finally death

INCIDENCE OF DIABETES

It seems probable from recent data that there are more than 2 000 000 cases of
diabetes i the United States today Statistical reports have pointed out the 1n
creasing frequency of the disease Joshin has estmated that there are 2 500 000
persons living 1n the Unuted States today who exther have or will develop diabetes
Reports and surveys cancerning the incidence of diabetes mellitus i1n other coun
tries are not as vet avatlable

An analysis of the incidence of diabetes in over 45 000 Armyselectees shows
that the disease 15 three to four umes as prevalent among young adults as has
tutherto been assumed on the basis of earlier studwes 1t has been pred cted thataf
mortality rates continue to follow the same trend s at present in the United States
by 1980 deaths from diabetes will be exceeded only by those from heart disease

Part of the increasing incidence of diabetes 1s merely apparent and 1s due to
the general application of improved methods of case finding and treatment There
actually are more cases however a fact which 15 parually explained by ncreased
longewity of the poputation as a whole Diabetes is most frequently found 1n women
past anddle bfe althovgh no age s exempt

18/19
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THE ULTIMATE CAUSE OF DIABETES IS UNKNOWN

HEREDITY AND OBESITY CONTRIBUTE TO ITS ONSET

Figure 2A
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Basic Principles

FACTORS CONCERNED IN THE CAUSATION OF DIABETES

The immediate cause of diabetes mellitus 13 a defictency of endogenous 1nsulin

Whether the blood: di prinaple elat d by the pancreas of the
diabetic 18 quantitatvely or quahtatively deficient, or whether it1s normal as ongi-
nally produced but hzed by other agents, the end result 15 -

sulin deficiency and diabetes Besides this immediate cause, however, there are
certain predisposing factors

HEREDITY
A predisposition to drabetes seems to be inhenited as a Mendelian recessive charac-
tenstic, this influence 1s now d tobe of primary , although such

predisposition may not be revealed until late m hife or even unul long after the
development of the disease It has been estmated that approamately one out of
every four persons 1s a “diabetes carrser” (Figure 2A) In view of these facts, 1t 15
wnadvisable for members of diabetic families to intermarry, because of the greatly
inereased that such may produce diabene offspring

OBESITY

How abesity predisposes to diabetes has not been explained, but the fact remains
(Figure 2B) It has been stated that diabetes 1s the penalty of obesity and that the
greater the obesity, the more likely 1s nature to enforce the penalty Obesity and

are usually but alone probably does not lead to
diabetes It 1s well known that insuln, whether endogenous or exogenous, increases
the app:me Possibly people overeat because their islands of Langerhans are ini-

tally [ly this gives rise to exh , and then too
Aittle, rather lhan too much, tnsulin s produced An increased incidence of diabetes
parallels an 1 the status of duals or na-

tions Apparently two causauvc forces operate to disturb the metabohe equihbrium
of large masses of people under such circumstances More food material is taken 1o,
and less muscular energy 1s expended to burn it up

Newburgh has shown that glucose tolerance tests may be returned to nor-
mal 1n mare than three-fourths of those adult obese hyperglycemic patients who
undergo adequate reduction of weight

ENDOCRINE FACTORS

It has long been obscrved that overweight predisposes to diabetes 1n the adult, al-
though overheight 1s a frequent forerunner of diabetes 1n the chuld Such obserya-
tions posnt to an endocrine factor, probably the pituitary gland The epochal work

20721
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of Houssay and athers has finally proved a close nterrelationstup between this
gland and carbohydrate metabolism More recently, the mfluence of the preuttary
has been emphastzed by the work of Young, who produced permanent diabetes in
dogs by tnjecting anterior pituitary extracts Further mvestigations, confirmed by
Best, revealed that the islet cells of the pancreas in these animals had been severcly
damaged and the actual insulin content of the islet tissue was éxtremely low The
Toronto school and Lukens and Dohan and others have now demonstrated that
1slet-cell damage may be prevented or reversed by starvation or fat feeding and by
controlling actize diabetes by means of proper dietary measures in conjunction with
exogenous Insulin More recent observauons prove that hyperglycerma per s 1s
the factor responsible for progressive sslet damage The mmplications of this dis
covery are far-reaching, since the exp 1 prturtary diabetes of
ammals has actually been cured by controlling the blood sugar level

The recent demonstration by Conn that the diabetic syndrome could be

induced 1n normal men by ad of adrenocor pic hormone empha-
sizes still further the importance of the pituttary adrenal relationship
The adrenal: d thyroid 1n close rel. hup with the pancreas

Efforts have been made to treat diabetes from the endocrine standpomt, with re-
sults whrch are inconclustve except 1n those cases resulting from surgically acces-
sible adrenal tumors The adverse influence of hyperthyroidism upon drabetes 18
undoubted, and complicating factors of this type must be carefully considered when
therapy 1s tstituted

MISCELLANEQUS FACTORS

Other factors which sometimes seem to be responsible for the development of dia-
betes, but probably are rarely if ever causative, are afectian, particularly of the
gall bladder regon, disease resulting 1n wjury to certain areas of the mudbrarn, and
Uy arterioscl Ti diabetes 1s probably nonexistent unless

there 1s avulsion or destruction of the major portion of the pancreas
Although diabetes 13 scen most frequently 1n patients past middle Iife, no age
1s exempt and females are more commonly affected than males The imcidence of
the disease 1s greater among Hebrews than ameng Gentiles It1s also greater among
Negroes than was formerly suspected Studies of the Indians of Anzona, US A,
and inmates of by Joslin emp the Tty of diabetes The
number of cases 1 any population 1s almost directly proportional to the search
made for them It1ssard that diabetes among the Chinese and Japanese is not only
infrequent but relatively mild The food of these peoples 18 largely carbohydrate,
and thewr apparent relative freedom from diabetes suggests the possibibity that 2
large proportion of carbohydrate in the diet 15 not the cause of the disease and per-
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haps may even indicate the type of diet which 1s most suitable 10 1ts management
Himsworth obseryed that the dicts of persons who develaped drabetes were higher
1n fat and Jower in carbohydrate than those of normal people

PREVENTION OF DIABETES
Because of the etiofogical of obesity, the prophylactic value of avosding
overnutrition must be emphasized By urging the relatives of the diabetic to heep
their weight within normal hmts, the development of diabetes 1n those most sus
ceptible 101t Tmght be prevented When diabetes or diabenc heredity exsts, farther
teansrmssion of the disease may be completely blocked only if the chosen partnerin
marriage 18 a b member of a famuly (see Figure 2A)

If the ! drawn from on antmals may be apphed to
human diabetes, early diagnosis and efficient control of the active symptoms
{hyperglycerma) may be expected 10 prevent further development of the defect

SYMPTOMS AND SIGXNS OF DIABETES
The date of onset of diabetes 1s usually indefinite and 1ts approach wnsidious The
most characteristic 8ymptoms of the disease arc the passage of large amounts of
unine, tereased thest, and excessive appetite, accompamed by loss of weight and
strength  The first symptom nouced by the patient 1s usually polyuria, since, 1n
order for the hidney to dilute and ehminate the excess amount of sugar brought to
1t through the blood stream, large amounts of water must be abstracted from the
tissues and passed as urine This same mechamsm explains the next commonly en-
countered symptom, namely, polydipsia (excessive thirst) Loss of strength de-
velops because the patient i1 deprived of the food value of the sugar lost in the urine
and because the utilization of fat 1s tmperfect as well Although the blood of the
untreated diabetic may contain abnormally large quantties of sugar and fat, these
substances cannot be properly utiized, so the panent hterally starves amidst an
bundance of food Thus polyphagsa hunger) appears Other commonly
d are skin d b , such as localized or generahzed
prunitus, furuncles, carbuncles, and slowly healing uleers disturbances of viston,
numbness and tinghng and parn (neunus), especially in the lower himbs
The patient’s unine contains sugar and usually has a high specific gravity
Duacetic acid may also be present, indicating that acidoss exists Examunation of
the blood discloses a sugar content above normal, especially after meals
In muld cases, or soon after the actual onsct of the diabetic state, glycosunia
may exist without subjective sy mptoms and not infrequently 11 18 the only early
nign Such instances represent a diagnostic problem which demands sufficient study
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o make passible a definte dragnosts Often diabetes will not be found without ac-
uve search

DIAGNOSIS

The diagnosts of diabetes 1s 2 sunple matter 1n most cases but may be difficult
m nstances m which glycosuria without symptoms 13 present Routine unne e
aminations will prevent mistakes

URINE EXAMINATION

The diagnosts of suspected drabetes 1n most cases may be eastly made from the
symptoms of the pattent, associated with the discovery of sugar in the urme and
hyperglycemia It 1s the mild er unusual case that causes difficulty, and 1a some
nstances repeated observations over a prolonged period of tme may be required
before certainty of the presence or absence of diabetes can be established Diabetes
means lifelong treatment for the pastent, a serious matter which demands that the
diagnosis be based upon evaluation of complete evidence in each individual case

Joshin has emphasized the importance of making routine examinations of the
urine for sugar, even 1n the absence of suspictous symptoms or 2 high unnary spe-
aific gravaty “Practitioners in all branches of medicine should examine the urines
of their patients or demand a recent urinary report I except no speeralist, whether
he be surgeon, opl ! otolagst, lar ! log!
orthopedist, or dentist All would be incomparably rewarded if they made gratu-
tous examunation of the urime for albumtin and sugar for all patients coming to
them The expense would be tnfling, the good done would be enormous ”

Sugar 1n the urine 1s presumptive evidence of diabetes unul proved other-
wise, but addittonal evidence should be acuvely sought 1f other symptoms are ab-
sent Temporary glycosunia may occur for a few hours dunng or following anes-
thesia, after shock, accidents, and injuries mvolving especally the head, or follow-
1ng severe fractures

For diagnostic purposes, specumens of urine passed within two hours after a
hearty meal are paracularly valuable In a way, each meal constitates a dextrose
tolerance test, and specimens passed two hours later may contain sugar when
those obtained during the fasting state may be sugar-free Since glycosuria may be
1ntermuttent and not always hroughout the twenty four-hour pertod,
1t may be desirable in case of doubt to examine every urine specumen passed by the
pattent
A simple way 1n which to establish a diagnosis of diabetes 1s to make the
examunation of the urine after a meal of meat, potato, three slices of bread, a
dessert rich n sugar, with coffec and sugat If normal, the urnine should be sugar-
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free before the meal and at one hour and two hours afterward This procedure will
rule out or establish 2 diagnosis of diabetes 1n approximately 95 percent of cases,
but to be enurely certain, simultaneous tests for sugar in both blood and urne are
essential A dextrose tolerance test may be desirable m cases that sull appear
doubtful

Urinary examination, especially when each specimen of the twenty-four-
hour urine 1s tested, will ordinanly detect practically all cases of diabetes except
those associated wath an elevation of the renal threshold for sugar Under such cir-
cumstances, true, uncontrolled diabetes mellitus may exist wathout glycosuna and
the diagnosis can be establ, only by blood-sugar d

On the other hand, the renal threshold for sugar may occasionally be reduced,
0 that glycosuria may occur even though the blood sugar remains within normal
himuts (renal glycosuna) Blood-sugar determinations are essennial 1n the diagnosis
of such cascs, and so long as hyperg!: does not exist, h 1
not indicated

The finding of glycosuria immed:ately demands that an examinaton of the
unne be made for diacetic acid, because 1n a diabetie the presence or absence of
acidosis 1s a matter of greatest therapeutic importance (See pages 151 152 for
methods of testing urine for sugar and for diacetic acid )

To avoid confusion 1n diagnosss, Joshins standard may well be adopted
With venous blood, blood sugar values of 170 or over obtained following meals are
ndicative of diabetes If hyperthyroidism coexists the postprandial level for diag-
nosis s raused from 170 10 200 Levels of 140 or above 1n persons who are 1n a fasting
condition without ather evidence arouse suspicion of drabetes and may call for a
dextrose tolerance test

The level of blood sugar at which dextrose “leaks” through the kidneys and
appears 1n pathologic amounts in the urine 1s known as the dextrose threshold The
dextrose threshold 1n health 1s approximately 017 to 0 18 percent In other words,
before glycosuna can oceur it a normal person, about 180 mg of sugar per 100 cc
of blood must be present

DEXTROSE TOLERANCE TESTS

In doubtful cases tolerance tests are wadely used, but wnterpretation and technic
vary greatly

Oral Method~Generally the height and length of the curve following oral ad-
munistration of 100 Gm of dextrose solution 1n water have been the basis for inter-
pretanon Blood-sugar samples and urtne specimens are collected prior to the test
and at mterrals of ane-balf hous, ane bour, two houss, and three hours or Yonger
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after administration of the sugar To individuals weighing under one hundred
pounds, the dose may be 50 Gm , and to children under five years, 25 Gm Some
observers prefer to give 1 5 Gm of dextrose per kilogram of body weight, others
gve the dose intravenously or administer the dextrose 1n multiple doses (Exton-
Rose)

Most autharities classify a curve as normal if the blood sugar returns to s
mmtial normal level within two hours The influence of previous diet 1s umportant,
for normal individuals who are starved or fed drets high 1n fat will display a dia-
betic type of curve Ths factor can be eliminated by always isisting that the test
be made under dard ' of diet, ding the of at least 250
Gm of carbohydrate dauly for several days previously Infections, toxemua, age,
and previous admimstration of Insulin are other factors capable of altering the
response of the individual to carbohydrate Hypertension, nephnitis, pregnancy,
hyperthyraidism or hypothyroidism, and diseases of the hver, pituitary, or adrenals
frequently result 1n abnormal findings

Diseases of the hiver may result 1n curves of varying types, depending upon
interference with the glycogenic function of the organ

A bizarre curve 1s occasionally encountered, the “lag storage curve,” which
displays a steep rise from the normal fasting level to 200 or even 300 after admmis-
sration of devtrose but returns equally rapidly to the fasting level, although sugar
may appear in the urine for two or three hours Such curves are probably produced
by unusually rapid absorption of sugar from the mtestine, since they occur not -

Iy after g

q

Intravenous Method—On account of their variability, due among other things to
vagatres of absorption, the use of oral glucose curves for diagnostic purposes has
been subjected to wide cricism and certam authorities believe they should be
abandoned entirely Soskin suggests 2 more precise method and has published data
useful as critenia for diagnosis It 1s especially helpful in cases of hver dysfunchion
If his crtersa are adopted, 1t 1s essential that the method be followed exactly and
that the blood-sugar determinations be made by one of the methads that measure
only true blood sugar and not total reducing substances asn the case of the Foln
Wu procedure

The test 15 done 1n the morning before breakfast The dose of dextrose s ¥
Gm per Kg of body weight, admintstered mn 50 percent solutton intravenously
within a pertod of three to five minutes at the zero hour Blood samples are with-
drawn before admmunistration and at one-half, one, and two-hour intervals Arterial
blood (finger puncture) 1s employed The normal curve returns to premnjection
fevel witkun sixty minutes, the hepatic curve returns to normal after sixty minutes
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and before 120 minutes, the diabetic eurve returns to normal only after 120 munutes

Dextrose tolerance curves are of mited value in regulating treatment of
diabetes Glycosuria represents the difference between glomerular filtration of
sugar and its tubular resorption It 15 helpful to know the approximate level of
the renal threshold, urine tests then give a farly clear indication of the blood sugar
level An elevation of the renal threshold for sugar 1s not infrequently found, espe-
ctally 1n elderly dhabetics, so that the true cannot be app: from
urine tests alone Such cases suggest an impairment of renal function (dimimshed
rat¢ of glomerular filtration) In the latter months of pregnancy, the threshold 1s
not uncommonly so lowered that dextrose appears in large amounts in the urine
and leads to errors in treatment with Insuhin unless the true condation 1s ascertained
by blood-sugar estimations
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SECTION 2

Dietary Treatment
of Diabetes

Fr;w therapeutic procedures can be used with such assurance of benefit and with
such precision as the modern treatment of diabetes mellitus The principles are
chet, Insulin, and exercise, and with what 1z known today, deaths from diabetes
ndicate neglect

To the physician who 1nterests himself in the treatment of the diabetic there
comes an unusual amount of satisfaction, because hus panent promptly becomes
conscious of the favorable results The adequately treated diabetic can recogmze
tangible evidence of hus improvement He need not depend upon a laboratory re-
port showing that his has resp dto He 13 fully
of 1t If the diabetic patient is in coma, then proper treatment wall save hus hfe, if
he 15 a chrome 1nvahid because his diabetes has been neglected, then the correct
management will not only prevent death from coma but may even afford the pa-
tient good health

Since the immediate cause of diabetes 13 insulin deficiency, treatment con-
sists Ity 1n p for ths defi Practically every diabetic man-
ufactures some insulin of hus own {endogenous insulin) Treatment, then, becomes
2 problem of adapung the patient’s diet 1o hus limited supply of endogenous in-
sulin, and 1f his supply of endogenous insulin 18 so hmated that he cannot metabolize
an adequate diet, then Insuhin (exogenous) should be administered

No uncertainty exsts 1n the treatment of diabetes Not only ean the degree
of the defect 1n metabohic capacity of the diabetic be readily determined, but 1t 1s

-t o1
made adequate by supplementing wath Insulin admimistered hypodermically

The metabohe load, of course, 1s the dict It not only should be qualitatively
and quantitatively sufficient to restore and preserve health, but 1t should be ad-
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Justed to tax metabolic capacity as hitrle as possible If the disease 18 mld, diet and
exeraise suffice, 1f severe, Insultn 1s required 1n amounts sufficient to supplement
properly the insulin the diabetic makes for himself Thus, diet becomes the hey-
stone of treatment, and 1t 1s the diet problem that generally constitutes the most
bl phase of p 1

Hospatal treatment of the diabetic, although often desirahle, 1s by no means
always essential It s, for many reasons, beyond the reach of a large number of pa-
tients The diabeuc patient who cannot go to the hospital need not be demed the
benefits of modern treatment, for the fundamentals may be easily mastered with a
httle from the pk The ed of 2 diabetic and his farmily s
always essential to success in treatment Unless the patient and his famly are
taught how to harmonize diet, the dose of Insulin, and exercise under various con-
ditions of life, the whole structure of treatment 1s hiable to collapse during even a
miner emergency

DIET
New discoveries and ch P have profoundly nf} d the type of
diet advocated for the diabetic The selection of the diet best suited for the mdivid-
ual patient 15 a problem which must be settled by the physician Davergence of
opimion makes 1t improbable that any single type of diet will meet with universal
approval The fundamental principle, so thoroughly established by Allen, 1s to
avaid overfeeding Upon moderate undernutntion depends the success of any diet
which has been successfully employed, but since the discovery of Insulin by Banting
and Best, undernutntion no longer requires starvation Nevertheless, the diabetic
diet 18 emphatically a quantitative diet, and this principle 1mplies accurate control
of theintake of food It matters little what means of measurement of food 15 adopted,
scales are best in the end, but household measures in cups and spoons will servef
scales are not available Actually weighing food for a few manths will well repay
the patient by enabling him to estunate more accurately the quantities of food to be
taken whenever he 15 without means for measuring the diet

The optumum diet for a diabetic patient 15 the dict that will keep hum well
and strong and at the same time not permut his weight to nise above the deal Sev-
exal req must be f: ly met The diet should be palatable and
satisfying both 1n quality and 1 guantity, 1t must supply correct cafonic require-
rments of the individual, 1t must contain proper propoertions of carbohydrate, pro-
tetn, and fat, and 1t must satisfy 1 I reg for vitamns
and mineral salts 1n order to prevent the ulumate development of deficiency dis+
case Therefore, the diabetic diet must be planned to supply requirements for a
lifetime Gain or loss of weight will determine whether correct calonc requirements

are bemng satisfied
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CALORIC REQUIREMENT

The caloric intake represents the fuel for the body The body s necds for fuel are
vartahle depending upon age weight height sex exeraise and metabolic pecult
anties The average person weighing 70 Rg (154 1b) and doing moderate work
ord nanly chooses a diet contaimng a daily total of approamately 400 Gm of
carhohydrate 100 Gm of protein and 100 Gm of fat which provides 2 900
calonies or approximately 40 calones per kilogram of body 3 eight

Arbitrary rules are by no means infallible but for practical purposes the
basal metabolism for twenty four hours may be estimated and a definite percentage
increment allowed for occupation The general recommendation of allowing the
adult diabetic 25 to 30 calones per hilogram of normal or 1deal body weight 1s
often made and 1t 13 especially helpful as a gurde 1n treatment Obviously a lan
tude of a few hundred calories exists and the best gurde for determining the matntenance
caloric requirement 15 the general condition of the patient especially as regards wesght and
strength and in chuldren grouth Although an allowance of 25 to 30 calortes per hilo-
gram of body weight 15 useful as a gutde this amount should be reduced 1n the
elderly or abese or increased 1n children and malnounshed pauents to meet indi
vidual requiremnents An easy practical method of calculating the total calonies s to
multiply the ideal weight in kilograms by twenty five for basal conditions by thirty
if the patient 1s moderately active or by thirty five or more 1if the occupation 13
strenuous Another procedure 1s to follow the simple directions which accompany
the chart on page 155 of this book The figure for the theoret cal caloric requirement
thus obtained 1s especially uscful as a tentative objective but subsequently the best
gutde to the proper caloric requirement 15 the patient s weight and strength
¥ © .

. ' '

to be 10 percent less In this case the normal we ght may be regarded as deal but if we w sh to
maintan slght undernutrton 5 pounds (plus 6 pounds for clothing) may be subtracted
(152—~11) leaving 141 pounds or approx mately 64 kg (141+22) Locate the po nt represcat ng
1 gt PRI

. . '
. . .
1630 calor ca)

To provide extra calories for actmity the follaw ng table may be used

For room reat add 10 percent

For very light work 2dd 20 pereent

For ord nary sedentary work add 30 perecnt

For moderately heavy work dd 40 percent

For manual dd 50 percent

For growing ch ldren add 50 to 70 percent
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Having decided on the additional calories required in this mstance 40 pereent add thy
figure to the basal 1o obtan the otal daly
which 18 2 282 calaries (40 percent of 1 630 =652 1 6304652=2 282) In this instance, however

In patients who are grossly overweight, loss of weight should be accelerated
by prescribung 20 to 30 percent fewer calories than the basal requurement Vitamin
and meneral deficiencies may be induced by such diets unless vitamn concentrates
and caloim are prescerbed *

Having thus d i the caloric of the panent, the nest
step 15 the translation of this requirement inta the proper proporuons of carbo-
hydrate, protemn and fat, and finally the conversion of these figures into an actua}
menu

PROPORTION OF CARBOHYDRATE, PROTEIN, AND FAT

Economuc factars have dictated the diets of large parts of the population, and the
older surveys called for 60 to 70 percent of the calores 1n the form of carboby drate
Dubois and Chambers pont out that recent emphasis on total nutrition and the
bological value of protetns tends to mcrease the fat content and decrease the total
of carbohydrates in the modern dietary tn many countries It 1s recommended that
the general diet consist of approxunately 40 percent of its caloric v ajuc as earbo-
hydrates, 15 percent as protein, and 45 percent as fat Such a diet will contain
about twice as much carbohydrate as fat, and one gram of protetn per kijogram of
body weight

High fat, low carbohydrate diets have 1n the hands of some chimesans pro-
duced good results On the other hand, good results with high-carbohydrate, low-
{at diets are reported by athers Although undernutrition, long recogmzed as 2
valuable therapeutic principle 1n dhabetes, may 1n part explain the success of
radically diffexent types of diet, these experiments tonstitute a sigmificant contriby
ton tending to 1ndscate that a wide dietenc fatirude exsts, and 1t further suggests
the importance of the tme element mn the final evaluation of 2 given type of diet

Protein—There 15 general agreement on the quanuty of protew required by diz
betic patients The requirement vanes with age, weight, and actnats, as well as the
condrtion of the kadneys The ad ciabette 15 usualh gnenabouri 1o 4 5Gm of

*A Lily booklet enpiled § stams Lz upom request:
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protemn per kilogram of body weight, 1 Gm 13 a tafe average In patients having
proteinuria, it 13 sometimes desirable to increase this amount in order to compen-
sate for low serum-protein values and to prevent edema In the acute stage of glo-
merulonephritis, 1t may be desirable to allow only 0 6 Gm of protewn per kilogram
of body weight In diabetic children, 1t 15 especially important to supply enough
protein to provide for growth, an average all for children 15 app: y
3Gm per kilogram of body weight Each gram of protein furmshes 4 calories of
heat

Carbohydrate~There has been a wide latitude 1n the amounts of carbohydrate
preseribed by vanous authonities and 1n recent years a decided trend toward the
adoption of diets more nearly approaching those of normal mdividuals For the
total daily all of carhohydrate Joshn has 100 Gm  as the lower
hrut and 200 Gm  as the upper limt, although the latter 1s somettmes exceeded
with children Such a range avoids extremes and tends autamatcally to adjust
the fat all ata mod figure Each f carboliydrate y ields 4 calones

Goaod results have been obtaned with dicts containing widely varying
amaunts of carbohydrate, especially when shight n 15 umposed There
1 little or no advantage 1n too ngorously restricting carbohydrate, nor does it ap-
peac desicable to go to the other extreme 1n a disease charactenized by a defectin
carhohydrate metabolism

Diets containing as many as 3 or 4 Gm of carbohydrate to 1 Gm of fat have
been frequently used, but since the 1troduction of long-actng Insuhins there
has been a tendency to recede from such hugh ratios Fortunately, restriction of fat
1n the diabetic’s det often brings about improvement in the patient’s talerance for
carbohydrate, 5o that moderate increases may be made 1 carbohydrate at the ex-
pense of fat without necessitating an increase in Insulin dosage Usually, a ratio of

15102 Gm carbohydrate 1o 1 Gm fat will adequately satisfy most require-
ments

Fat—Prior to the use of Insulin, Shaffer, Woodyatt, and others poimted out that
the amount of fat the dict might safely contain without precisposing ta ketosis was
liruted by the amount of available dextrose m that dict (ketogenic-antiketogenic
rato) In order to make up for the deficit 1 caloric value occastoned by carbo-
hydrate restriction, fat, which yields per gram more than twice as many calories
(9 cafories per gram) as other foodstufls, was then allowed 1n v ery hberal quantties
The ratio of eatbalydrate to fat 1n such diets was the reverse of that pressnt 1 the
diets of healthy people

The duscovery of Insulin by Bantng and Best at the Unn ersity of Toronto
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made possible a beneficial change 1n the diabetic’s diet, so that an increased atlow-
ance of cathohy drate could be supphied, which n turn permitted an adequate tofal
calone intake wath less fat and without danger of acidosis I recent years, as more
of the fat 21 the diabetic’s dict has been replaced by carbohydrate, with the utsliza
ton of adeq) of carbohyd assured when necessary with Insuhn
mathematical caleulation of the rano (Glucose/Fatty Acid) has become unneces
sary, and 1115 now 2 matter of only fustancal interest Furthermore, Mirshy, Stadse,

and others have pownted out the wdep of the carbohy and the fat
oxdizing systems and there 15 no longer any question that ketoss 1 due to lack of
carbohydrate Any ph thar will ) glycogen deph 1w the
Iner—eg Insubedeprivation hyperthyrotdism, kepatsus, tfection, surgial pro-
cedures, gast d disturbances g 1] result sn a secondary atcel
eration of fat oxud: with 3 prod: of amounts of ketone
Dodies

Since fat 1s Uy since the posstbihity exists that 1n excesy

amounts 1t may also be a factor in predusposing to artenoseleross, and snee it
myumal physiological requirement 1s not precisely known, 1t seems desirable that
the amount of fat supplied tn the diabetic s diet should not differ racheally from the
quanuty ordmanly taken i health namely, about 50 and 100 Gm davy for young
children and adult, respectively It i rarely necessary to give more than 150 Gm.
per day an allowance less than this 1s usuaify possible and may be preferable

CALCULATION OF THE DIET FPRESCRIPTION

To conform with the requirements discussed above, a diet formula can be con
structed which will be applicable to the ordinary case of diabetes Such a diet
prescription should

1 Prevent pvernutninon by restricting total calonic intake

2 Provide a proteis allowance ranging between 0.6 and 15 Om per kilo
gram of hody weight for adults (usually 1 Gm } and up to 3 Gen per kifagram of
body wewght for chuldren .

3 Distnbute the remasntng calories on such a basis that the carboby drate
atiowance 1s between 100 and 200 Gm datly and the fat allowance not greatly &f
ferent from normal {50 to 100 Gm ) A carbohydrate to-fat rane of approxtmalclz
134 or 2 Gm carbohydrate to 1 Gm fat will 1n generai accomplish this result snd
has 1n addhitton the virtue of avoiding undessrable extremes

To calculate the diet prescripuion (see also Short Metkod, page 363, first
make the protetn allotment, for sastance { Gm per kilogram (22 b} of body
weght and calculate 1s calone equivaleny Subtract ttus figuee from the total calo

stes that have already been puted The der rep! the numbee of
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calories to be suppl ed by carbohydrate and fat When d vided by the sum of the
calortes suppl ed by carbohydrate and fat 1n the rat o chosen (g 2 Gm carbo-
hydrate to 1 Gm fat=2X4+1X9=17 calor ¢s) the result 1s the number of tmes
this combination must be taken in the prescripion Muluply by the number of
grams of carbohydrate and fat 1n the rat o to complete the dietary prescr pt on
EXAMPLE OF BASAL METHOD
It was prev ously suggested that the pat ent whase ma atenance calor ¢ mntake was calcu
fated on page 31 should recewve only a basal d et at the st tuf on of treatment s nce he s
already overwe ght H 3 total requrement was calcutated on the basis of a we ght of 141
pounds (64 Kg )

Normalwe ght1521b —~81b cloth ng=51b forsl ghtundernutr ton  1411b (1412 2=64Kg }
Basal calonic requirement (us ng chart on page 155) 1630 calor es

Proten T Gm per k Jogram body we ght=64 Gm proten Calo cs suppl d (64X4) 256
calor e

Rema nng calor €5 to be apport oned between carbohydrate and far (1 630—256) =1 374

Caleulat on of number of grams fat and carbohydrate
A Ifapportoned n arato of 2 carbohvdrate to 1 fat
(2) Sum of calor s suppl ed bv 2 C + 1 F (2X4-+1X9) =17 calor ey
1374 17280 whch s namber of tmes 2 Gm Cand 1 Gm F wll be re
qu red to supply 1 374 calor es
The fat allotment then 1s 80 Gm

() Calculat on of number of grams carbohydrate
Number of tmes 2 Gm C +1 Gm F are requ red (80)X2=160 Gm C

The d et prescr pton o round numbers s then
€ 150 P64

F 80
X4 X4 X9
640 26 720
256
640

1 616 calories

whch s sulfc entle accurate for pract cal purposes Such a d et may be chosen by the phys an
ashisbasc det from whch nd 1dual s mple adju tments upward or downward may eas Iv be
made by add ng sl ces of bread to nerease carbobyd ate content or butter to. nerease the amoun

of fat suppfed This d et s also close to the app ox mate theoret cal requ rement if calculated
on the basis of 22 ca or es per k logram (2564 =1 600 calor es)
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B If apportioned in a ratio of 1 5 carbohydrate to 1 fat

(2} Calculation of aumber of grams of fat
Sum of calories supphied by 15 G + 1 F (1 5X441X9) =15 calories
1,374—15 =91, which 1s number of times 1 5 Gm Cand 1 Gm F wall be re
quired to supply 1,374 calortes and represents the number of grams of th
fat allowance

(b} Calculation of number of grams carbohydrate
Number of imes 1 5 Cand 1 F are required (91)X1 5=136 5 Gm C.

The diet prescription, 1n round numbers, 1s then

C135 P64 F91
X4 X4 X9
540 256 819
256
540
1,615 calories

J SHORT METHOD

To determine basal caloric requirement, multiply kilograms of ideal body weight
by twenty-five The diet prescription 1s to provide 40 percent of the total calories in
carbohydrate, 15 percent 1n protein, and 45 percent n fat

For example The patient’s rdeal weight 1s 141 b (64 Kg )

6425 =1,600 calories

Pornt off one decimal for total grams carbohydrate One-half this amount 1s the fat Give
one gram of protem for cach Kg body weight
(The figures may be proved as follows

Carbohydrate—4093X1,600 =6—:9 Cal =160 Gm

mumqs%xl,sow%" Cal =60 G

Fat—45%>(1,600=%) Cal =80 Gm )

In prescribing a daet, 1t is well to bear 1n mind that normally all foods vary
constderably in their values of carbohydrate, protein, and fat Consequently, one
need not add to the complexities of calculation by carrying through {ractions ofa
gram In fact, variability of even accurately weighed diets 1s such that one can
with perfect safety prescribe a diet number within a few grams of that estimated
Thus, one may use round numbers

Ratios of three to one or four to one carbohydrate to fat are sometimes cm=
ployed Rabinowtch emphasized that when this higher-carbohy drate, low-fat,
Jow-calorie type of dret 1s followed, the fat content of the diet should bc Lept ex-
tremely low, not exceeding between 50 and 60 Gm Such diets are effective for pur-
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poses of weight reduction, but a diet having an abaormalhy fow fat content 1s about
a1 dusagreeable to many pauents as the oider low-carbohydrate high fat deets 1n
vogue fifteen to twenty yeass 3go

LADDER METHOD

The weil hnown vanabehty of foods and the fact that the wdnidual patient s re
q are so have Jed some to adopt a series of progres-
svely larger diets based on a single standard diet winch suitable for smstituting
1eeatment mn the average uncomphcated case Thisis & sumple procedure since the
series of dicts necd not be yery large 1t hhewsse permus the apphicanon of the ad
der methodd of treatment * The patient begins with 2 smail dier winch ss increased
by successtve stages as unprovement oceurs or as ¥ shown necessary by weighing
the patient once or twice weehly and of serving hus general condition

The ladder method has several advantages The total amounts of food gnen
duning the early penied of treatment are well below actual requirements the pa
tient becormes sugar free more quickly underputnt on tends to wnerease carbo-
hydrate tolerance and a smaller primary dose of Ensulin s requred There 1s fess
danger of preaipiiating hy pogh verma than u the case whea one presenibes a basal
or manatenance d et and then tnes to adjust the Insulin dosage to the metabohe
load

COM ERSION OF DIET PRESCRIPTION INTC MEAU

If the phyncian can hase the services of a dietisan he need not concern humself
very much with the detads of 2 menu but dietitians are not alwave amlable and
o moss patients beginning treatment a diet prescription calhing for carbohydrate
protem and fai n terms of grams and caloniey 19 a mertows thing Probaliy no
single facior 1 more effectis ¢ an dispeling this my stery than food scales When the
diabeuc 19 at home b food scales may often be com enteatly placed upon the
famsly table and the appropnate hinds and amounts of foods selected from those
matlable When anay from home his previous expenience with the scales wall
tend to make hus eshimates of food more accurate

TESTS FOR EVALUATING COATROL OF DIBETES

When a diabetic first presents hunself {or treatment a fived value cannot at once
be placed upon his carbohy drate tolerance but st 1s nevertheless possible g0 pre
ser3be a dses havang a fived and hnown value Whether onc chooses to begtn with a
mawterance dhet, a basal dict or ane even lower in vslue the principle remams
thesame to effect eventually a balance between metabohe capacity and metabaolic

¥ W
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load The difference between these will be expressed by the blood-sugar level and
the excretion of sugar into the urine, and observaton of these indexes and the weight
and general cond of the patient the necesaity for alterations 1 the
diet or the admimstration of Insuhn

Most diabetics have normal renal thresholds and will excrete sugar 1n the
urine whenever the level of sugar in the venous blood rises much above 170 or 180
mg per 100 cc If the kidneys are normal, urinalysis alone may be a satisfactory
gude for routine diabetic control In any event, the patient should be taught to
use the Benedict test (page 151) or the Urine Sugar Test Case, Sheftel The latter
15 2 simple method of quantitative analysis, but if 1t 18 not available, a rough estis
mate can be made by recording the color changes of the Benedict test as red (4-+),
orange (3+), yellow (2+4), or green (1)

Urnine specimens should be collected in four fractions darly the urine vouded
(a) between breakfast and lunch, (b) between lunch and dinner, (c) between din-
ner and bedtime, and (d) between bedtime and breakfast Each specimen should
be exarmned separately and the results recorded on a chart, which will provide
a basis for adjustment of the dose of Insulin Thus, the presence of sugar 1 the
mght specimen and 1ts absence from other specimens would ndicate that the
evening dose of Insultn should be increased or the eveming meal reduced
amount

The dose of NPH Insulin may be regulated by observations of the amount
of sugar 1 the urine specimen passed on arsing m the mornmng or the one a half
hour Jater When this specimen becomes sugar free, the dose can usually be con-
sidered adequate Should sugar stll appear 1n the specimens taken during the late
morming or early afternoon, readjustment of the diet or the provision of a supple
mentary dose of unmodified Insulm 1s indicated

The ferne chlande test for acetoacetic acid 1s 2 sunple means for determn-
1ng the presence of acidosis (page 152) It should be made routinely 1m all cases
i which large amounts of sugar are present 1n the urine, and a positive test 15 2
danger signal which mdicates an imperative need for more active control of the
diabetes with Insuhin, fluuds, and posstbly intravenous infusion of dextrose and salt
solution

Ordinanly, 1n severe cases requring Insulin, the quantity of sugar u
blood 15 haghest just before breakfast and lowest just before lunch Therefore, bdml"
the patient 1s released from the frequent observattons which charactcr:zc the %al;’:’
days of treatment, the blood sugar, 1ly at the hours shoul .
esttmated Blood-sugar estmattons always make treatment easier, safer, ar; !
quicker If glycosuria and hyperglycemia are not controlied by diet alone, e
genous Insulin should be admeastered

n the




SECTION 3

Treatment with
Insulin Preparations

N IMPORTANT problem concerns cntcna for the control of d:abetcs Isit necessary,
A or even desirable, to avord hypergly and g have
been advanced pro and con for several years Somc 1nvestigators have reported
observations on patients who have been allowed to spill large quantiues of sugar
without obvious damage Others, Joshn for example, cite theevidence accumulated
over many years that laxity in diabetic therapy exposes the patient to the danger
of comphications The evidence now available seems to favor preponderantly the
mamtenance of the diabetic’s body chemistry within normal (or natural) lumats

Recent expeniments place the treatment of diabetes on 2 much firmer foun-
dation than ever before Mirsky, Stadie, and others have efuctdated the independ-
ence of the carbohydrate and the fat-oudizing systems, and have shown that any

that will accel glycogen depl 1n the | h as Insulin
deprivanon, hypcrlhyroldxsm, infection, hepatius, gastro-intestinal disturbances,
surgical p ls 1n secondary ! of fat

oudation with consequent production of excessive amounts of acetone bodies
Soshin believes that it has been an all too-common fallacy to assume that the dia
betic has been restored to a normal state because hyperglycerma and glycosura
have been controlled However, this 1s not necessanily so unless the means by which
control was d has also led to replemished glycogen stores in the body It
1s evident from his expenments that 300 to 500 Gm of carbohydrate are needed o
restore a comatose diabetic to normal by the end of the first twenty-four hours
About one-half of thar amount will be required dunng subsequent days 1n order
to maintain normal glycogen stores and carbohydrate metabohsm  Anything
which depresses normal glycogen storage 15 obviously wrong and consequently
dangerous, regardless of how well it may control the blood-sugar level and the
wastage of sugar 1n the unine For exarmple, the hugh-fat dret might be considered
1n the same category as synthakine, a toxic drug, which lowers the blood sugar level

38/



Diabetes Mellitus

by damaging the wver With these considerations 1n mund, 1t 18 possible to formulate
2 fundamental principle wn diabetic therapy, namely Giee ensugh carbohydrate (and
protein) to protect the lrver
Another series of investigations has revealed that the production of perma

nent diabetes tn ammals following admimistration of pituitary diabetogenic sub-
stances may be prevented or cured by dietary means or by the administration of
Insulin Hydropic degeneration of the beta cells of the 1slands of Langerhans was
characterized many years ago by Allen as the typical lesion of active diabetes, and
he demonstrated that this lesion could be prevented by control of the disease At
this time the only means of control was starvation More recently, by 2 carefully
devised set of experiments, Lukens and Dohan have shown that hypergls cemia per
se 1s the factor underlying the d of these pathol 1 changes in the
islet tissue Hence, another great principle of treatment may be added to the
former Giue enough Insuln to protect the 15let cells of the parureas from further mjury Both
these objectives are by g dietary and the ad-
ministration of Insulin

INSULIN

Insulin 1s an aqueous solution of the acuve antidiabetic principle denved from the
1slands of Langerhans of the pancreas When a diabetic 1s gven Insuhn i appro-
priate doses and under suitable conditions, he 1s enabled to utihze carhohydrates
and fats 2 a comparatively normal manner, the concentration of sugar in the blood
15 confined within normal limits the urine remains free of sugar and ketone bodics,
and diabetic acidosis and coma are prevented The effect of a dose of this un
modified Insulin ordimarily lasts for five or six hours or more

INSULIN MADE FROM ZINC-INSULIN CRYSTALS
Insulin made from zinc-Insulin erystals 1s a solution of a crystalline preparation
the active antidiab le of the pancreas together with a small
amoaunt of zine, this element having been combined with the active principle
the formation of zinc-Insulin crystals Such crystals are typical of the only forms
1n which the active antidiabetic principle has been prepared m 2 chemcally pure,
crystalline state Because of 1ts purity, use of Insulin made from zinc-Insuhin crys-
tals 1s particularly 1ndicated m those patients wha show or are expected (o show
an allergtc reaction to Insulin (see page 62)
The anudiabetic effect of Insulin 1s essentially the same whether the
is made from crystalline or noncrystalline prep: of the active

loved allergic cases
prnciple, and either p may be empl m

solution
f1abi




Treatment uith Insulin Preparations

i which a rapidly acting fnsulin 13 indicated The rapudity of onset of by pogly -
cemc effect as well as the duravon of acuon of Insulin made from zinc-Insulis
crystals 18 1dennical with that of [nsulin of amorphaus origin
Tnsulin made from exther crystalline or noncrystalline sources 15 rapdly ab-
sorbed and 15 usually hest adwunistered subeutancously fifteen to tharty munutes
before a meal, so that s physiological effects wall parailel the absorption of dex-
trose 1t should nat be injected 1nto the same area of the body oftener than once 2
wionth The thughs and arms are the sites usually sefected for injection Insultn is
measured 1n umts and can be obtained 1n concentranions contaiming respectively
40 and 80 umits per cc Because of economy and the advantage of reduting the
bulh of cach yection to prevent discomfort these concentrations have usually been
employed One umit, on the average will metabolize one to four grams of sugar
but cansiderable varration occurs, d upon } c a
that ohw1ously ndniduat suds of each case

THE LONG-ACTING INSULIXNS
In spate of the excellent results obiained an the majority of cases, there has re-
maned a severe type of diabetes 1n which even muluple daily injections of In-
sulin have failed to prevent hvperglycerma and hypoglycemia, attended by the
disadvantages and undesirable effects of these condinons Such difficulties have
been aseribed largely to the fact that {nsulin 1s freely soluble in the body flwds and
1 presumed to be absorbed rapidly, with the resnlt that it exerts 11s maumum
effect within three to four hours after bemng myected

Jtwas ong recogmzed that 2 preparation of {nsuhun effective aver a greater
peniod of tume muight obvsate such poor sesults since ns effeets might more neartly
simulate those of the 1nternal scerenon of the pancreas in the nondiabetic indmad-
ual and might be particularly useful in combating the hyperglycenia which oce
curs duting the night 1n many cases of diabetes It was recogmzed also, that the
comfort and well-boing of many diabetic patients could bLe greatly inereased by
use of a preparanon which would have a gradual blood sugar-lowenng acuon
and be capable of mantaimng blood-sugar levels within normal imits thus elim
tating the il effects of peniodically recurnng hyperglycenia and causing un
pleasant periods of hypaglycerma to be reduced in frrquency or sven avarded
enurely

Cardonnet has summanized this point stating that *The greatest ads antage
of deput Insulins 1s not sa much the fact that a smaller number of injectrons 1s re
quired, but that with them 1t 18 €25y to get a continmty of action that is very
dsfficult ta ohtain with short-action Tnsuling eren o hen snyections ore repeated A cone
tinued action 1s fundanit nial 10 averd periods of protemn destruction and hetosts
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PROTAMINE ZINC INSULIN

Protamine Zinc Insulin 1s prepared by mrang Insulin, protamine, and zinc with a
buffered solution When this preparation 1s brought into umiform suspension, each
cubie centimeter contarns etther 40 or 80 umts of Insulin, together with approw
mately 1 25 mg of protamine and approvimately 0 2 mg of zinc per 100 units of
the Insulin The strength of the preparation 1s clearly stated on the label of each
package and vial In Protamine Zinc Insulin the active matenial 1s present in the
finely divided, lubl Iky-white p: and not 1n the clear supernatant
flwd 1t 1s of the utmost importance, therefore, that a constant proportion of this
precipitate be present in each dose wjected To sure ths result, the mal should be
rotated and tnverted from end 1o end several times immedately before the wiihdrawal of each
dose for injection Failure to observe this precaution can lead only to marked 1rregu
lanty 1n the results obtained Vigorous shaking, with consequent frothing of the
matertal, should be as oxded as much as possible consistent with obtaining a uniforn
suspension

Beginmng as early as 1923, attempts were made to prolong the blood-sugar-
lowering effect of Insuln, but none of the methods employed was found to be of
practical advantage m the treatment of diabetes Unmodified Insulm has 1ts mini-
mum solubility at approvimately gt 5 and 15 completely soluble at the gu of the
body flurds (approximately 7 4), with the result that followng 1njection 1t ts almost
smmediately taken up by these flnds Hagedorn and his co-workers, of Copen-
hagen, reasoned that an Insulin preparation having a very low solubility at the g1t
of the body fluids might be absorbed wath much less rapidity With this in mind

they developed a series of p Insulin prep finding that when In-
sulin 15 mixed with a properly buffered solution contaming protamine, 2 prota-
mne-Insulin precip 1s formed The bility of this precip and 1ts absorb-

ability 1n the body fluids are very low Consequently, upon subcutancous mjection
of a suspension of the preciputate, there 1s made available a depot of supply from
which Insulin 1s slowly dissolved by the body flmds The blood-sugar-lowerng
effect exerted by protamine-Insulin was found to persist from two to four times a3
long as that of unmodified Insultn Several hundred reports relating to these prep2
rations and their use have been published There 1s no doubt that Protaminc Zinc
Insulin has added materally to the well-being and comfort of most of the duabetic
patients mt whom 1t has been employed

RELATIONSHIP OF ZINC AND INSULIN

Several other investigators, utilizing methods different from those of Hagcdcrn;
also reported progress mn prolonging the action of Insulin At the Umvcrsxlt;' :e
Toronto, following the discovery by Scott that crystallization of Insulin cou
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accomplished only 1n the presence of zinc, nichel, cobalt, or cadmium, Scott and
Fisher found that Insulin eontaimng 0 01 percent of zinc showed only 40 percent
of 1ts actvity when mice were used 1n assaying 1t, which in thus case indicated a
delayed action In rabbuts, the acuon of Insulin containing 0 1 percent of zinc ex-
tended over a period of ten hours, while the amount of sugar metabohized was
equivalent to or greater than that metabolized by a sumlar quantity of Insulin
containing no zin¢

These nteresting relationshups between zine and Insulin led the Toronto
observers to investigate the effect of adding small amounts of zin¢ to protamine-
Insulin They found that 1n causing prolonged lowenng of blood-sugar levels, pro-
tamune-Insulin preparations of Jow ash content were not as effective as correspond«
1ng preparations to which zin¢ had been added Consequently, 1t was shown that
zinc plays a very important role in these preparations

POTENCY

The amount of dextrose that 1 umit of Insuhn of amorphous or crystalline ongin
cnables the body to utihize wilt vary 1n different individuals and under different
carcumstances, but 1t1s usually from 1 to 4 Gm Early observers found that Prota-
mune Zine Insulin permitted the utiization of as much as 20 percent more dextrose
per umt than does Insulin This is not a constant factor, however, and 1t 1s more
than likely that the saving noted has been due to the fact that carbohydrate tolers
ance impros ed considerably 1n the groups of patients studied

DURATION OF ACTION

Esumatcs of the duration of action of protamine-Insulin preparations have nat-
urally varied with methods employed for its measurement Wilder and others found
n many chnical observations that the influence of mdividual large doses of these
preparations extended nto the third day It was demonstrated that in a patient
recenning food at two-hour inten als, the greatest effect of a large dose of Protamne
Zinc Insulin develops in from fourteen to twenty hours after 1ts admimistration,
with evidence of effect extending well beyond a twenty-four-hour period In
fasting patents, a single injection of Protamine Zinc Insulin has maintained
hypoglycemic levels for as long as forty-eight to seventy-two hours Asin the case

of unmodified Insulin, the larger the dose guen, the more prolonged will be the
effect

ADMINISTRATION

Protamine Zinc Insulin should be ad d deep 1n the tissues,
never intravencusly 1t 1s not intended to replace rapudly acung Insuba in dealing
with acidosis and emergencies
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Generally spealang two al e proced for the ad, of
Protamine Zinc Insubin have been utiized the Damsh method of substituting the
dose of a protasune Insulin preparation for the evening injection of Inswhin 2nd
the A technic of ad) P Zinc Insulin 1 the morning be

fore breakfast Present usage of the product i the United States disunctly favars
the latter method

NPH INSULIX
NPH Insultn has an wnproved time action which 13 mtermediate between that
of Insulin and that of Protamine Zinc Insulin In general s effects are mam
fested over a period of about twenty eight to thirty hours and are considerably
more rapid 1 onset than those of Protamune Zinc Insulin but they have
3t duration to ! ble levels of blood sugar during fast ng Be
cause of 1ts more efficient iming charactenstics 1ts use obviates the necesity for
supplementary daily mjecnons in the majority of cases Furthermore should sup
plementary mjections be required the addition of Insulin to NPH Insulin will be
reflected more directly 10 s action than 1s the case when Insulin 15 muxed with
Protamine Zinc Insulin Extensive chinical trials on a world wide basis have dem
d the ad ges of having a prep such as NPH Insulun for routine
use 1n the management of diabetes
Each cubic centimeter of NPH Insulin contains etther 40 or 80 umts of
Insulin and an amount of p sulfate suffi to combine ch Hly with
the [nsulin present to form crystals of Insulin protacmae and zine The strength
of the preparation 1s clearly stated on the label of each package and vial Doses
are prescribed m terms of umts The volume of any preseribed dose will depend
upon the strength of the preparation which 15 bemng used
NPH Insulin has been loped as a of chimeal
of a large senes of intermediate acting Insufin modifications and of mrtares of
Insulin and Protamine Zine Insulin given as a single daily dose in the management
of diabetes It was found that such mxtures (usually 1n the ratio of two partd of
Insulin to one part of Protamine Zanc Insulin) when admisustered once 1o the
mormng would 10 the majonty of cases have the pharmacologic effect of doses of
P Zine Insulin )| d by separate of Insulin even when
the latter were required once or twice a day for over all control of glycosuria and
hyperglycemia Because af possible sources of error tn dosage and relatn e mcon
vemence of extemporanesus mixtures a preparanon as stable as Protamine Zine
Insulin yet mcorporating the desirable time acuvity of a mixture was sought
From studies of a large series of possible modifications NPH Insul n has been
chasen as most nearly duphicating the climical effects and timing which seem most
sntable for the greatest number of cases

figation
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Clinical studtes indicate that NPH Insulin 13 intermediase 1n action between
the raptd but short effect of Insultn and the very slow but prolonged action of
Protamine Zinc Insulin However, the duration of activity of NPH Insulin 1s
sufficient 1n most cases to assure an overlap of effect adequate to maintain sats-
factory blood sugar levels in the fasting condstion, and 1ts depot effect 1s somewhat
longer than that of Globin Zinc Insulin Furthermore, the onset of action of the
preparation 1s usually prompt enough to provide for adequate control of the after-
breakfast rse 1n blood sugar which formerly called for supplemental doses of
unmodified Insuho

d Insulin s the pi of choice in the treatment of diabetic
emergencies 1 which immed:ate action 15 essential Protamine Zinc Insubin 1z
frequently adeguate in the routine treatment of mild diabetes in patients requinag
30 or less total umts of Insulin daily Howener, the group of unstable patients with
more severe diabetes cannot be Hed on such a Lified dosage
plan, when receiving Protamine Zinc Insulin, they also need supplemental doses
of unmodified Insulin as well, or mixtures of Insulin and Protarmuine Zinc Insuhin
can be used NPH Insulin, because of 1ts more rapid ntensity of action after in
Jection plus its moderate overlapping effect, 15 beheved to accomplish the same
purpose, thereby b some of the and el some of the
disadvantages of both the very short and the very long acting Insulin preparations
The duration of effect of NPH Insuhin, although not as great as that of Protamine
Zinc Insulin, 1s snll sufficiently long to protect the patient from one day to the
next

INSULIN THERAPY
INDICATIONS FOR VARIOUS PREPARATIONS

Present indications for Insulin therapy are summanzed 1 Table I (1) afuaysin
diabeni¢ children (2) afieays dunng complications, such as infections, surgery, de-
hivery, and diabetic coma and (3) 1n all other cases that demonstrate an inability
to maintain normal weight and strength wathout hyperglycemia and glycosuria
Long acung Insulins, because of their slower and more prolonged effect,
have been regarded as the foundation or basic Insulin an practically all cases un-
modified Insulin, prepared from either amorphous or crystalline matenal, 13 em
ployed as a supplement when a quick and shart but powerful action 15 required

Rapidly actung Insulin 1s esp y ind: din and duning pl
tions, when the req for Insuln fi rapidly, M very young
children, whoare ble of intel {h {

ymp YP

and as a supplement to the long acung types
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Tasee IIL  Insulin Therapy

General Indications

1 All diabetic children
2 & g, fect; surgery, coma
3 Inability to mamtamn normal weight and strength without hyperglycemia and glycosuria

Indicanions for Vartous Preparations

A NPH INSULIN
1 Basic, including cases with higher dosage requisements
2 To supplant muliple-dose techme and muxtures

B PROTAMINE ZINC INSULIN
May be used alone 1 mulder cases

G INSULIN

1 Emergencies and complications
(a) Acidosis and coma,
(b} Acute mfections
(c) Chronic infections with fluctuating Insulin requirement
(d) In surgery, operations, and delivery

2 Very young children

3 Supplementary to Frotamine Zine Insuhn and NPH Insulin

D MIXTURES OF INSULIN AND PROTAMINE ZINC INSULIN
1 Largely replaced by NPH Insultn

Insulin should be given diately 1 the

1 In the severe case, 1n which the patient 1s obviously 1ll and 15 suffering
from severe thirst and dehydration and usually from malnutrition

2 1If the patient has ketosis, as shown by a posite fernic chlorde test
Emergency treatment (sce page 82) may be necessary

3 If complications exist, such as intercurrent disease, acute or chror
mfection, sepsis, gangrene, or hyperthyroidism 5

4 In the young diabetic, who may more readily recover some of his lost
carbohydrate tolerance the sooner the disease 18 controlled

In uncomplicated cases, a trial period of three or four days on a mante-
nance, basal, or low ladder diet without the admmistratron of Insulin may first be
instituted 1n arder to determine the patient’s own metabolic capacity

Should the urme not become sugar-free soon after mstitution of the d
physician may, even on the second day of treatment, either decrease the cal}mc
1ntake, 1f time 15 not a factor, or begin the use of Insulin in 3 to S-unit doses before
meals In severe cases 1n which immediate treatment with Fosulin may have been

nic
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begun the day before, the dose can be increased to 7 to 10 units before breakfast
and 7 to 10 units before the evening meal and the noon dose maintained at 5 units
The presence of infection, hyperthyroidism, or some other complication 1s to be
suspected, sought for, and approp treated of gly I8 p Treat-
ment during the next few days becomes a problem of watching the sugar content
of the unne, gradually building up the diet by adding small amounts (10 to 25
Gm ) of carbohydrate, then of protein and fat, and increasing or decreasing the
dose of Insulin, depending upon the presence or absence of glycosunia The diet
1s finally brought to the maintenance level according to the methods previously
described

Whether or not the tmmediate use of Insulin 1s deerded upon, the patient
shoutld coliect the next day’s unine and brning 1t or send 1t {or examination Unless
specifically instructed, he will often save a specimen of the urine passed dunng only
one penod of the day, this single specimen may happen to be sugar-free, 1n contrast
10 the unne passed dunng the other penods Hence, twenty-four-hour specimens
of urine, or samples passed duning specified pertods, must be insisted upon

In some cases, a sugar-free urine cannot be obtained while the patient 1s on
an adequate marntenance diet unless Insulin 1s used, 1n others, the doses of Insulin
used during the first days of treatment will need to be reduced If 1t 15 decided to
begun the use of Insulin at onee, the patient 13 1nstructed to obtatn a vial of Insulin
of U-40 concentration {because this concentration lends usclf best to average cir-
cumstances), an appropnate synnge graduated 1n umits or fractions of a cubic
cenumeter, some cotton, and a bottle of 1s0-propy! alcohol W hen practicable, the
first few doses of Insulin may be admunistered by the physician or nurse The pa-
tient or a member of his household soon learns how to measuse the dose 1n units
and to give the injection aseptically

NUMBER AND TIME OF DOSES

Mild drabetics, who excrete sugar chiefly 1n the morning, may frequently be con-
trolled with a single dose of Insulin given before breakfast The dose upon begin-
ning treatment may be 5 units, which 1 increased by 3 to 5 umts every day or tvo

unul the urine becomes sugar-free Should gl)cosurn persist afier the dosc reaches
M0 e e £

JRURIE e T .

doses daily Fuve to 10 units may be given before breakfast ;md dinner and these
amounis may be increased daily, or every twodays, by 3 to 5 umts unul the urine
11 rendered sugar free or doses have been increased to 20 to 30 umts Should glvco-
suria stll pernst, a dose at noon may be insntuted, and sometimes a dose at might
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1s necessary 1n order to prevent high blood sugar levels and glycosuria during the
early morning hours The relatwvely short action of Insulin has been a disadvantage
1n severe cascs, inasmuch as several doses daily may be required, a difficulty that
led to the evol and develop of P, Zinc Insulin

METHODS OF MANAGEMENT WITH PROTAMINE ZINC INSULIN

‘The most satisfactory time for 1jection of Protamune Zinc Insulin, either accom
panted or unaccompared by treatment with unmodified Insulim, 15 usually before
breakfast i the morning  Eack case requires indttdual management In many instances
a pertod of careful observation under laboratory control, with frequent blood sugar

and urine will be required before a proper readjustment
of the blood-sugar level can be iz ) plished 1t 1s imp for the
chmeian to reahze that a period of several days may elapse before the full thera-
peutic effect of Protamine Zine Insulin 1s evident, and that unless the diabetic
condhtion s kept under control during this pertod with small supplementary doses
of unmodified Insulin, temporary glycosuria and hyperglycema may supervene
Too rapid increase in doses of Protamine Zinc Insulin during this imtial period may
result 1n a period of p hypog! T must ob ly be di-
rected wath the understanding that the final result will not be apparent for from
two to three or more days, and in severe cases 2 few weehs may pass before entirely
satisfactory readjustment 18 attamed

1 Evening Adminustration~—This method has been employed 1n severe cases of
diabetes which require nocturnal injections of unmodsfied Insulin and in which one
wishes merely to avoid rise 1n blood sugar levels during the mght, rather than to
limit ijectrons to single doses of Protamine Zinc Insultn daily It has never attawed
much popularity in the Unted States In employing this method, the injection of
Protamine Zine Insulin may be given before supper or in the evening The number
of umits given 1n the evening dose of Protamne Zinc Insulin should m general be
approvumately equal ta the number of units of unmodified Insuhn that would be
given at this ime, and may nclude, 1n addition, as many units as would be given
during the night were unmodified Insulin being used .
If the patient continues to show glycosuna before breakfast, the dose o
Protamne Zinc Insulin should be increased by from 3 to 5 units every second of
third day unnl the upine becomes sugar<free or merely shows a trace on ariaing in
the morning or one-half hour later

2. Morning Administration—The mjection of Protammne Zinc Insulin bcfc;r:
breakfast, followed or 3¢ d by a separate small dose of unmodtfied Insuls
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1 those severe ¢ases which require 1t, 15 the method most favored 1n the United
States Campbell Fletcher, and Kerr, and Wilder pointed out the adyantages of
this course, which Joshin and fus associates and many others have also found
efficacious

{2) Dew Caszs oF Uncosericatep Diaseres—Use of Protamine Zinc
Insubin tn previously untreated cases s usuaily a simple matter One may begin
with & dose of 10 units and inceease this by 5 or 10 units each day or two unti the
totat reaches 30 to 40 umits, unless before that ume 1t 13 evident that the unne
speaymens passed on ansing 1n the marning or one half hour thereafter (fasung) are
becomog sugar free 1f gl s p after meals (postp 1), a sep
arate yeenion of rapidly acting Insulin may then be gn en befors breakfast at the
same time as the injection of Pratarmune Zine Insulin, beginmng with 5 urats as the
dose of thus separate njection and increasing this amount by $ urts each day
Josh seldom found 1t necessary ta give supplementary doses of Tosulin of more
than 20 umts or of Protamne Zanc Insulin of more than 40 umts, 1n order to con
wrol the case In makang the subsequent changes in dosage which are necessany
every day or two during the early period of read: tests of two sp of
unne are especially important the specimen at 11 a m, which reflects the dosage
of usmodified Tnsulin, and the speamen obtained upon ansing in the mormng
which reflects the dosage of Protamine Zine Tnsulin Increases or decreases of the
doses, ay wndicated by the character of these twa tests, may be made sn amountsof 5
© 10 or more umts Determinanons of blood sugar \alues upon arsing, before
tunch, and at 4 and 9 p m are helpful, although not indispensable Glycosuria after
the & g meal usually disappears within a few days, unui neghgible amounts of
sugar are wasted at this tme

{b} Cases PreviovsLy TreATED with INsuLIN—In fong standing cases of
diabetes previously treated wath Insulin, the substitution of Protamine Zine Insulin
for unmodified {nsulin may best be made by for the entire req;
of Tasuflin one daily injection of Protamine Zine Insulin consisung of about three
fourths of the total aumber of units previously required Then, if glycosuna persists
10 the fate forenoon or early afternoon readjustment of food intake or exercise is
twidicated, o a supplementary dose of unmodified Tnsulin may be gnen Here
2g3n, the dase of Protamine Zine Insulin 15 regulated by the amount of sugar 1n
the wnine specimen obtatned upon ansing 1n the mormng (fasting) or the second
Tpecimen one half hour later, whereas the dose of unmodified Insulin 13 adju. ed
according ta the amount of sugar in the late mormng or carly afternoon specimeny
{postprandial) Aghycasuria upan arsing m the morming prectudes further addi-
tons ta the dose of Protamine Zing Insulin, otherwise reactions wili oceur dunne
the early morning hours
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1s necessary in order to prevent high blood-sugar levels and glycosuna durimg the
early morning hours The relatively short action of Insulin has been a disadvantage
In severe cases, inasmuch as several doses daily may be required, a difficulty that
led to the evolution and development of Protamine Zinc Insulin

METHODS OF MANAGEMENT WITH PROTAMINE ZING INSULIN

The most satisfactory tume for injection of Protamine Zine Insubn, exther accom-
pamed or p 1 by with dified Insultn, 15 usually before
breakfast i the morming  Eack case requires indwidual management In many imstances
a period of careful observation under laboratory control, with frequent blood sugar

and urine wall be required before a proper readjustment
of the blood sugar level can be satisfactonly accomplished It 1s important for the
clinician to realize that a period of several days may elapse before the full thera-
peutic effect of Protamune Zinc Insulin ts evident, and that unless the diabetic
condition 1s kept under control during this penied with small supplementary doses
of Insubn, porary glycosurta and hyp may supervenc
Too rapid increase 1n doses of Protamine Zinc Insuhin during this tmtal pertod may
result i a period of prolonged hypoglycemia Treatment must obviously be di-
rected with the understanding that the final result wall not be apparent for from
two to three or more days, and 1 severe cases a few weeks may pass before entirely
satsfactory readjustment 1s attamned

1. Evening Admunistration~This method has been employed 1n severe cases of
diabetes which require nocturnal injections of unmodtfied Insulin and 1n which one
wishes merely to avoid rise 1 blood sugar levels duning the mght, rather than to
lumt imyections to single doses of Protamine Zine Insulin daily Ithas never attained
much popularity 1n the United States In employing this method, the injection of
Protamine Zinc Insulin may be given before supper or 1n the evening The number
of umits given in the evemng dose of Protamine Zinc Insultn should 1n general be
approwumately equal to the number of units of unmodified Insulin that would be
given at this ime, and may mnclude, 1 addition as many umts as would be given
during the night were unmodified Insulin being used

If the patient continues to show glycosuria before breakfast, the dose of
Protamme Zinc Tnsulin should be ncreased by from 3 to 5 umts every second of
shurd day unti] the urine becomes sugar free or merely shows a trace on arising i
the morning or one half hour later

2. Morning Adminstration—The myection of Protanune Zunc Insultn bcﬁ])rc
breakfast, followed or d by a separate small dose of unmodified Ipsuha
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i those severe rases which require 1t, 1s the method most favored 1n the United
States Campbell, Fletcher, and Kerr, and Wilder pointed out the advantages of
this course, which Joshin and his associates and many others have also found
efficacious

{a) New Cases of UncostPLicATED Diapetes—Use of Protamine Zinc
Insuhn 1n previously untreated cases 1s usually a simple matter One may begin
with a dos¢ of 10 units and mcrease this by 5 or 10 unts each day or two until the
total reaches 30 to 40 umts, unless before that ume 1t 1s evident that the unne
specimens passtd on ansuing in the morming or one-half hour thereafter (fasung) are
becoming free If gl 15 p after meals (p 1), a sep-
arate injection of rapidly acting Insulin may then be given before breakfast at the
same ume as the 1njection of Protamuine Zinc Insulin, beginning with 5 umits as the
dose of this separate jection and increasing this amount by 5 untts each day
Joshn seldom found 1t necessary to give supplementary doses of Insulin of more
than 20 umts, or of Protarmine Zinc Insulin of more than 40 umits, 11 order to con-
trol the case In making the subsequent changes 1n dosage which are necessary
every day or two duning the early penod of read. tests of two of
urine are especially important the specimen at 11 a m , which reflects the dosage
of unmodified Insulin, and the speaimen obtained upon ansing in the morning,
which reflects the dosage of Protarmine Zine Insulin Increases or decreases of the
doses, as indicated by the character of these two tests, may be made 1n amounts of §
10 10 or more umts Determinations of blood-sugar values upon ansing, before
lunch, andat4 and 9 pm are helpful, although not indispensable Glycosuna after
the evening meal usually disappears within a few days, until neghgible amounts of
$ugar are wasted at this time

(b) Cases PreviousLy TrEaTED wirn InsuLin—In long standing cases of
diabetes previously treated with Insulin, the substitution of Protamtne Zine Insubin
for unmodified Insulin may best be made by sub for the entire req;
of Insulim one daity injection of Protaminc Zinc Insulin consisting of about three-
fourths of the total number of unts previously required ‘Then, if glycosuria persists
i the late forenoon or early afternoon, readjustment of food 1ntake or exercise 1s
ndicated, or a supplementary dose of unmodified Insuhn may be given Here
3g2tn, the dose of Protamine Zine Insuhin is regulated by the amount of sugar 1n
the urine specimen obtained upon artsing 1n the mormng (fastng) or the second
ipecimen one half hour later, whereas the dose of unmodified Insulin 15 adjus ed
according to the amount of sugar in the late morning or early afternoon specimens
(postprandial) Aglycosuria upon arising in the morning precludes further adds
tions to the dose of Protamune Zine Insulin, otherwise reactions will oceur during
the early morming hours
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Often the amount of Protarmne Zine Insulin required 1s from about two
thirds 10 equal the number of umits 1n the patent s former total daily dose of
unmodified Insulin During the first few days of substitution 1t 1s important to keep
mn mind that n this imal period doses of unmodified Insuln may be needed
until the more deliberate, prolonged action of Protamine Zine Insultn has become
established In such instances, the injections of both Protamine Zine Insulin and
rapidly acting Insulin may be given at the same tume but 1 different sites 1 sugar
appears in the late forenoon or early afternoon, mare unmodified Insulin 1s needed,
but 1f the urine 1s sugar-free when the patient nises in the morming, the dose of
Protamine Zinc Insulin may need diminution If sugar appears late in the day or1s
evident when the pattent anses 1n the morning, the dose of Protamune Zinc Insubn
should be increased If glycosuria continues durtng the night, the dose of Prota
mune Zinc Insulin should be increased at three day intervals until the urine be-
comes sugar free Too rapid increase of the dose may result in attacks of hypo-
glycemia which may be profound and prolonged To prevent the oceurrence of
reactions 1n pattents who are “sugar free,” 1t 1s advisable to determune their blood
sugar levels at regular ntervals and to reduce their doses of Protamine Zanc Insulin
by from 3 to 5 umts every few days as long as the urine remarns sugar free or until
the optimum dosage has been finally established From several days to a few weeks
may be requued for satisfactory readjustment For success in these cases panence
1s a requistte 10 exceptional instances esven three to four months may be required
for readjustment

There bas been general agreement that diabetes of moderate seventy,
requiring for example, from 20 to 40 umts of unmodsfied Insulin divided between
two doses dailv, can usually be controlled by giving a daily dose of from 20 to 40
units of Protamine Zinc Insulin 1n a single injection before breakfast

Insulin Mixtures—With the advent of NPH Insulin, which has a type of acuon
which parallels the 2 1 muxture of regular and Protamine Zine Insulin, these
older mixtures can be abandoned 1n most cases NPH Insulin can be mixed with
regular Insulin, when necessary, followtng the techme described on the fol
lowing page

The admixture of Insulin and NPH Insulin 1s a technic that 1s easy 10 do
but more difficult to explain Patients must actually be shown how to mahe thei mic
tures (Figure 3) The new feature to be fearned 1s how to draw an atr bubble tate
the syringe and rall it through to mix the doses The dose of Insulin s always drami
into the syringe first, then the NPH Insuln up to the total {50 the patient do(s\\;:
have to calculate) Simce all the daily doses are combined tnto one ln;ccno;’, the
80-unit per cc Concentrations are usually preferable m order to lessen the volume
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MEeTHOD

RECENT AND PREVIOUSLY INSULIN TREATED
UNTREATED CASES CASES
1@ ”RS}; DAY—10 UNITS NPH IN- y () REGULAR INSULIN Add total uais
—replace with same total of NPH In
sulin (Expect some glycosuria frst day or
two—supplement if necessary

(b) PROTAMINE ZINC INSULIN—(and
supplementary Insulin) replace total
with 10 to 20 percent fewer umts of NPH
Insulm first day Then ncrease dose as
necessary

LI
(b) INCREASE DAILY (by 3 to 5 umts)
untl urine 15 nearly sugar free on ans
g {or BS approaches normal)

II (a) IF GLYCOSURIA/HYPERGLYCE
MIA PERSISTS BEFORE BREAK-
FAST (with satisfactory daytime lev
cks) Add smaller dose (20%%) of
NPH Insulm beforc evening meal

(b) IF POST-BREAKFAST GLYCOSU-  (¢) MIXTURES OR GLOBIN ZINC IN
RIA/HYPERGLYCEMIA Mix In SULIN Substitute NPH Insul n in same
sulin with NPH Insulin (dose by trial) dose
oc supplement with separate morning
Insulin

111 DIETARY READJUSTMENT

(a) IF MORNING HYPERGLYCEMIA
Reduce breakfast to 3§ daily total

(b) IF UNUSUAL EXERCISE or long i
terval between meals ANTICIPATE
HYPOGLYCEMIA by extra food

() YOUNG CHILDREN—between meal
snacks

INDIVIDUAL MANAGEMENT IS ALWAYS ESSENTIAL

Pr of the same er should be used 1n order to keep conditions
as constant as possible

DIETARY READJUSTMENTS
When using long-acting Insulins, just as when using unmodified Insulin, regulation
of the diet 13 a factor of fundamental importance, but certain differences appeac
essential to success with the modified product

Although 1n mild cases no difficulty 1s ord 1 d, 1n the severes
ly diabetic patient intensive and mdividual study may be necessary before success
ful rearrangement of the diet can be accomphshed The long acting Insulins exert
ther effect much more ly than does dified Insulin Hence the
carbohydrate of the meals following an mjection of these Insulins should 1n most
cases be reduced somewhat with a view to avaiding hyperglycerma and spreading
the metabolic load over a longer period In most cases there may be occasion for
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special readjustoents of diet to be made temporanly as outhined 1n the section of
thus book headed “Treatment of Hypoglycemia™ (see page 56) In any event, each
case must be treated individually, and success 1n many instances wall depend upon
skillful balancing of diet 1n relation to prolonged and more or less continuous
Tosulin effect, rather than upon adjustment of Insulin dosage with respect ta 1n-
dividual meals, such as 15 made when unmodified Insulin 1s bemng used The
necesuty for providing small feedings between meals and a hunch at bedume, con-
susting of carbohydrate and especially protein to supply available carbohydrate
aver the several hours of the might pertod when food 11 not taken, has now been
generally recognized and 1s firmly established 1n clinical practice When Protamine
Zine Insulin 15 employed, these supplementary feedings at bedtime are especially
unpottant m order to prevent Insulin reactions in the early mornming hours Scott
states “Not only do these extra feedings prevent Insulin reactions, but, by sumu-
lating the glucose metabolizing apparatus of the body, they enable the body to
handie the following meals more eflectively > The app:arance of asugar free unne
before breakfast, pamied by 3} d levels 10 the fasuing
condition, precludes increases m the dose of Protamine Zine Insulin and usually
calls for a shght reduction Hypoglycemia at any ume of day 1s an obvious indica~
tion for revision of dosage or dietary arrangement

METHODS OF MANAGEMENT WITH NPH INSULIN

‘The most satisfactory time for imjecuon of NPH Insulin 13 usually before breakfast
n the mormung  Each case requires individual management In many instances, a
periad of careful observauon under laboratory control with frequent blood-sugar
estmationt and urine examinations will be required before a proper readjustment
of the blood sugar level can be satisfactonly accomplished The number and size of
danly doses, time of admumstration, dict, and exercise are problems that requice
direct and continuous medical supervision

In the newly developed, uncompheated case of average seventy the dose of
NPH Insulin may be 10 unsts before breakfast 1 the mormng, and this 13 increased
every day by 3 to 5 umts until 18 bl; as deter-
mned by blood-sugar levels and freedom from glycosunia In patents who are
already bewng treated with Protamme Zine Insulin, unmodified Insuhin, or both,
one may begin with shghtly fewer total umits than have been required under
previous management (about 20 percent less), then increase the dose 1f necessary

NPH Insulin can be subststuted quite readnly for 2 1 mixtures of Insulin and
Protamine Zinc Insulin, since the actvity of NPH Insubin closely approximates
such 2 mixture Durect substitution, umt for umt, 18 made, and no change in the
over-all management 1s to be anticipated
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Oceasionally 2 quicker-acting efement may be necessary to control the
postprandial (after-breakfast) elevation i blood sugar NPH Insulin, beeanse of st
crystalhine composition, does not combine readily with added unmodified Insubin,
therefore, NPH Insulin with an amount of unmodified Ensulin added to make a
syringe muxture has an activity sumilar to separate doses of NPH Insulin and
unmodified Insubin

When using NPH Insultn, just as when using any Insulin preparation, regu-
lanon of diet 18 a factor of fundamental importance In any event, cach case has to
be treated mdwvidually, and success will depend upon skaliful balancing of diet n
relation to the prolonged Insulin effect. In certam of the more severe cases, there
may be some advantage m presenbing a smaller breakfast and larger noon meal,
Just as 1s done with Protarmne Zinc Insulin and Globmn Zine fasubn In such
nstances, the proportional distnbution of foed 13 usually 1/5, 2/5, and 2/5 for the
several meals

Bermfidez and Zabaleta found NPH Insulin perfectly satusfactory when the
total daily food intake wascdwidednto 1/4, 1/2, and 1/4 Pamagua and Dominguez
stress that the breakfast should contan at least ar shghtly more than 1/5 of the
total darly carbohydrate mtake

HYPOGLYCEMIA

DEFINITION
Hypoglycena 1s 2 term used to describe the condstion that results when the blaad
sugar falls below the normal level Symptoms may not appear untl the blood sugar
13 0 07 percent (70 mg per 100 cc ), or even Jower if the patient has been taking
the long acting Insulins

In recent years, spontancous hypoglycenia has come to be recogmaed a3 2
chmeal entity which may occur 1n the nondiabetic as a result of overpreduction of
endogenous insulin {functional or organic disease of the pancreas), whibition of the
action of physiological msubin antagomsts {adrenal, thyraud, ar puuxz.ary msuffi-
ciency), exercise or other factors which glycogen storage, te
ngestion (omussion of a meal), or, finally, evcesstve elmunation {renal daabetes}
of dextrose

HYPOGLYCEMIA DUE TO INSULIN
As a cause of hypoglycenua 1n the drabens, undernutrition has been rqﬂantdx by
Insulin, 2nd the terms “Insulia shock” and “Insubn reaction” have been intro-
duced
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The devel of Insulin hvpog] 15 proof posiave of an imbalance
between the factors that tend to reduce and those that tend to elevate the level of
the blood sugar These factors have previously been mentioned Some of them such
as diet Insulin and exercise are climcally easily estumated and controlled others
(for example endocrine and nervous infl ) are only
and are not always easily Fortunately Insulin hypogl does not
ordinarsly occur once the appropriate diet and dose of Insulin have been deter
m ned and are mamtained although improved carbohydrate tolerance mn the early
period of treatment necessitates frequent readpustments

Obyiously, however hypoglycemia may occur even thaugh the Insulin
dosage remains constant if the usual supply of avaitable dextrose 1s reduced by
erroneous d etetic estzmation omission of 2 meal loss of ingested food by vomiting
or diarrhea or delayed digestion Exercise though of therapeutic value because of
1ts Insuhin sparing action 1f more strenuous than usual rmay precipriate hypo
glycemia On the other hand an actual increase of Insulin may be mistakenly ad
mmstered because of an error 1n measuring the dose or an ncreased dosage
wh ¢h may have been temporanly necessary during an emergency may become
excess ve when the patient s carbohydrate tolerance improves as condttions return
more nearly to normal

In the presence of certain types of heart disease notably angina pectoris and
coronary sclerasis hypoglycerma takes on an added signtficance because the heart
muscle like other muscles requires an adequate supply of sugar Insulin 1s not
contramdicated 1n such cases indeed may be of utmost value but spectal care
must be exercised to prowde an adequate diet and to avord doses large enough to
produce hypoglycemia In the elderly the arteriosclerotic and those patients hav
g cardiac complications sudden reduction of the blood sugar 1s particularly to
be avorded

SYMPTOMS AND SIGNS OF HYPOGLYCEMIA

An Insulin reaction may come on shortly after the admunstrat on of Insuln or it
may be delayed for many hours particularly m patients taking the long acting
Insulins in the latter event 1t 1s most common during the carly morning hours
The domunant symptoms which follow overdoses of Insulin are acute hunger sud
den weakness sweatingg and nervousness with or without tremor In patients taking
long acting Insulins the characteristic early symptoms are more likely to be head
ache drowsiness and malaise Later findings which follow an overdose of exther

type of prep are ! and mental t such asanwety laugh
mg OF cryng confusion and aphaaa or dehnum  muscle 1n-co erdmation wzth
staggening verugo d plopia and 1 and 1n
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cases, death It1s not unheard of for a diabetic to be arrested and locked up by po-
Iice on suspicion of alcoholism when he 1s actually experiencing the mental aber-
ration and ataxia resulng from hypoglycemia If the error 1s not promptly recog
nized and treated, wreparable damage may result

At least part of the urine m the bladder may have accumulated before
hypoglycerma developed, and the first urine specimen that 15 obtained may there-
fore disclose a “residual” glycosuria The second specimen will be sugar-free See
Table V, page 70, for important pomnts of differenttal diagnasis

TREATMENT OF HYPOGLYCEMIA

Prevention of Insulin reactions 1s important, and the lines along which to proceed
are obvious from what has been said concerning causes If the patient understands
the predisposing factors, knows the early symptoms, and at all times carries a few
lumps of sugar or pieces of candy, he can ordinanly avert the condition, because
the admimistration of carbohydrate 1n the early stages 1s very effective Sweetened
frust Juices and syrup are also efficient antidotes The presence of diarrhea or
vommting makes careful judgment essential, because these conditions themselves
predispose to hypoglycerma, but they may be associated with infection, which

necessitates gving an increased quantity of Insulin Close supervision of the dia-
R £Tn 1 e he admeted to

-
e
le

that at least one of the diabetic child’s playmates serve as a sort of guardian sven
there 1s temporary need for larger doses of Insulin, 25 1n coma, during surgery, or
tn other emergencies, small doses more frequently repeated are preferable to larger
doses guven less often

Although the use of the protamine modifications of [nsulin has reduced the
frequency of occurrence of symptoms of hypoglycemia, 1t must be emphasized that
hypaglycenme reactions occur and may endure for conniderable periods The de-
cline of the blood-sugar level under the influence of the protamine modifications
of Insulin may occasionally be so gradual that marked hypoglycemia 1s produced
without apparent symptoms or discomfort to the patient Such reactions usually
canbeps d1f daily urine are made and the dose 13 appropriate-
1y reduced by two or three units every day or two when the early morning speci

men 15 negative for sugar

The treatment of hypoglycemia,
Insulin, or NPH Insulin, 1s the same The antidote ts sugar
reaction during treatment with Protamine Zine Insulin or

whether due to Insulm, Protame Zin¢
Since a hypoglycemic
NPH Insulm may be
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not only prolonged but also recurrent 1n nature, 1t 15 advisable to give both a sol

uble and a slowly digestible carbohy drate in treating the pattent (for example corn
syrup or honey, with bread) As an alternative and even though the patent may
appear to be restored to normal through recetving a soluble ¢arbohydrate food such
as orange Juice, sugar, candy dextrose corn syrup or honey it 1s umportant to
provide additional carbohy drate after the lapse of one or 1wo hours This additional
carbohydrate may be provided advantageously 1n the form of a glass of milk and
some crackers If 1t 1 temporarily imposuble for carbohydrate to be given by
mouth or if the patient 1s 1n a cnitical condition from 10 to 20 Gm of dextrose
should be slowly admimstered intravenously followed later by food or by repeated
injections of dextrose as indicated by frequent lab y of the blood

sugar level Insevere and prolonged reactions 1t may be necessary to give repeated
1njectzans of dextrosc intravenously over periods of several hours

THERAPEUTIC VALUE OF EXERCISE
|Although of general efficacy n the treatment of many chronic diseases exercise 1s
of speaific value m diabeies becanse 1t p the of
dimuinishes the requirement for Insulin and tmproves the circulation  thereby
llessenung the tendency toward arteriosclerotic complications Exercise 15 a useful
supplement to diet and Insulin but Yke the two latier agents 1t needs to be regu
lated because 1f strenuous on one occasion and mild on another it may cause un
desirable fluctuations 1n the blood sugar level If more than the usual amount of
exercise 1s contemplated 1t may be desirable to reduce or omut the preceding dose
of Insulin or provide for the ingestion of addittonal food The latter measure 1s of
great importance 1n patients taking Protarmine Zinc Insulin or NPH Insulin since
obviously the prolonged effect of these preparations makes 1t impractical to make
quickly effective readjustments 1n the dose The effect of esercise n lowering the
blood sugar level must therefore be anticipated 1a such cases by the provision of
extra food prior to indulgence 1n exereise An extra shice of bread at the previous
meal or even a few soda crackers which may be carned 1n the packet and
munched as the occaston warrants may sene to prevent an undue lowening of the
blood sugar level from exercise and the of undestrable hypog!!

DIABETES IN CHILDHOOD

Before the discovery of Insulin 2 diabetic child had an average duration of 1 fe
\0f 2 4 years Since the discovery of Insulin however [ fe expectancy has been mul
tipled manyfold and deaths because of diabetes have practically ceased to occur
S nce diabetic chitdren do not die today from diabetes ther¢ 18 an increasing num
ber of them alive to be treated The use of NPH Insulin or Protamine Zinc Insulin

eor
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on account of their prolonged effect, should protect the lives and tissues of thes
young patients even better, so that the promotion of normal rates of growth and
development can be assured and deficiency diseases and premature senihity b
more nearly prevented Joshn’s statistics (1944) bear thus out, they show that the
average age of diabetic patients at death has already advanced from sixty-two to
sixty-four years since long-acting Insulins came 1nto general use

Diabetes 1n infants under one year of age s infrequent, and congemtal
drabetes 15 almost unknown A hereditary ! toward develop of the
disease 15 often apparent, however, and can frequently be found if sought for care-
fully Treatment of diabetes in infants and children rests upon the same general
prnetples which underlie treatment of the adult diabene

The fundamental charactenistics of yuvenile diabetes which differentiate 1t
from the adult type are tts severity, rapid progression, lability, and tendency to
ward sudden development of complications Mildness of the disease 1s the rule dur-
1ng the first year after its onset, but this 1s followed by the gradual development and
increasing intensity of nocturnal hyperglycemia, thus, when stabiltzation finally
occurs, as 1t usually does 1n the fourth or fifth year, the level of the fasting blood
sugar 1s four or five times that of the normal person

The mortality rates of the pre-Insulin era and the complicanens of the
survivors of this period long ago answered 1n the affirmatve the following
queston Should Insulin be used 1n the treatment of yuvenile diabetes? Alf diabenc
children require Insulin, preferably continuously from the day of onset of the
disease

Mulnple mjections of unmodified Insulin, before meals and frequently at
10 pm and at 2 or 3 a m , were formerly required i order to elmnate peak levels
1 the twenty-four-hour blood sugar curve and to prevent the occurrence of noc-
turmal hyper The tnc of such frequent hypoderruc injections
and the danger of provoking hypoglycema at mght usually resulted in the omission
of some doses, 5o that under the old regimen juvenile diabetes was well controlled
for anly relatnvely few of the twenty-four hours Protamine Zinc Insulin has been
of great value 1n obtaintng better control in these patents, but the lability of the
disease 1n children 1s such that care must sull be exercised in order to prevent the
occurrence of hypoglycema For ths reason the standard of control at the Baker
Climic, based upon the twenty-four-hour quantitative exeretion of urine, has not
been continued at 100 percent aglycosuria but at 90 percent Most chmeans Co;ld‘
sider that the presence of a small amount of sugar 10 the urine of the drabetic chu f
each day 1s not harmful or, at any rate, 1s preferable to the production of frequen
oglycemic reactions

hpos {Vhlt:, Montagna, and Saldéin de Rodriguez found NPH Insulin suitable
for the control of diabetes m childhood and adolescence
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THE DIET

In Infancy—Treatment of diabetes in infancy 18 not so difficult as might be ex-
pected Dietetic requirements are easily satisfied with mlk, cereal, orange juice,
and well-cooked vegetables The attention given by the average mother today to
feeding her normal baby makes it a relatively simple matter to insutute the few
changes necessary in the feeding of a diabetic baby Regulanty 1n feeding and at
tention 1o the quality and quantity of food taken, which are essentially normal,
are the chief requirements

For the occasional case of diabetes occurring during the first year of bfe, a
diet swtable for a normal infant may be given the diabetic infant There are a
number of commercial brands of coohed wheat cereal that may be employed,
cooked ether with water or with some of the whole mulk of the diet The vegetables
given may be string beans, carrots, spinach, peas, tomatoes, cabbage, cauhflower
or others They should be well cooked, preferably strained or mashed, and the
water used 1n cooking should be saved 1n order to conserve munerals and vitamins

Insuhin must be given to all infants as well as older children with diabetes
‘The daily dose for chuldren under four years of age usually will be found to vary
from 10 to 20 unizs

In Chaldhood—The caloric allotment for an adult must be adequate for basal
metabolism plus muscular actvity For the child 1t must be adequate for basal
metabolism plus muscular actnaty plus growth Therefore, the number of calo-
nies allowed per hilogram of body weight 1s greater for the child than for the
adule

The number of calonies required, though dependent upon surface area,
closely parallels the age of the child (White) For sumplicity, one may prescnibe
calories by age 1,000 at age one, and an addinonal 100 per year of age until
completion of growth and development, as shown 1n the table on the following
page

The protemn requirement ranges from 1 5 to 3 Gm  per kilogram per day
As full growth 1s attained, the protein requirement 1s reduced to that of an adult

In White's diets the ratios of carbohydrate, protein, and fat have remained
approumately 2to 09 to 1

Some sample menus for ages two, four, six, ten, and fificen will be found on
Pages117-121 From these duets, 5, 10, 15, or 20 Gm of carbohydrate may be sub
tracted and taken at 10 30 am 4330 pm, and 10 pm, and the total carbohy-
drate for the three major meals 15 then divided 1nto equivalent thirds The small
meals are parucularly 1mportant when Protamine Zinc Insuhn 15 used
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Total

e Calorses
1 year 1000
2 years 1,100
3 years 1200
4 years 1,300
5 years 1,400
6 years hers
7 years 1,600
8 years 1,700
9 years 11800
10 years 1900
11 years 2000
12 years 2100
13 years 2200
14 years 2300
15 years 2400

The diet of the three-year-old child may contain milk, butter, cream, ce-
reals, bread, soups, eggs, meat, vegetables, and fruit Milk 1s a necessary part of the
child’s diet 1n amounts varying from a pint to a quart daily If more mlk 1s desired
in the meny, one may add 100 Gm whole milk and subtract one-half egg or 15
Gm meat, one third slice of bread (10 Gm ), and 1 Gm butter Cod hver o1l may
be substituted for part of the butter Approwimately 1 teaspoonful (¢ Ge ) of cod
liver o1l 1s equivalent 1n fat content to 5 Gm of butter Bread 1s usually dried or
toasted, or crackers may be substituted Whole-wheat bread 1s preferred to white
bread because of 1ts vitamin content, but as far as carbohydrate, protem, and fat
content 15 concerned, the twa kinds are practically equal Candy, cake, pic, and
other sweets should, of course, be omitted

MANAGEMENT OF DIABETES IN CHILDHOOD
Whenever posuble, 1t 1s to hospitalize the patient for ady The
majority of new patents can be treated with NPH Insulin or Protamine Zinc
Insulin, often without suppl y doses of dified Insulin, but if 1t 1s pre-
ferred, one can first free the patient from sugar with unmodified Insulin by collect-
g two-hour or four-hour urine sp for 1 tests and giviag Insulin
as required to render the patient sugar-free Small doses of 2 to 5 untts of Insulm,
mncreased gradually if necessary and given at intervals of four hours, wall usually

be sufficient
The convemence and tomfort of giving all mnjections at the same tmein

the morning have made the long-acting Insulins valuable to the patient, and 1
dified Insulin are required, the noc-

addition, even 1f supp y doses of
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turnal hyperglycemia which has been of diabetes i chil can
be prevented For the newly developed juvenile diabetic, dosage 1s based upon the
age of the patient Under five years of age 10 units, between five and ten years 20
umits, and between the ages of ten and fifteen years 30 units are given twenty
munutes before breakfast Adjustments may be made at three-day intervals The
dose of the long-acting Insulin 1s increased by 2 to 4 umts every day or two until
the fasuing specimien of urine or sample of blood sugar s normal Then, to avoid
cumulatne action and hypoglycenua, the dose 1s decreased by 2 or 4 unuts
until the unne speaimen obtaned before breakfast 15 green when tested with
Benedict’s solution, or until the blood-sugar level has reached the upper limit
of normal

In Jong-standing cases of juvenile diabetes in which Protamne Zinc In-
sulin 1s used, the patient 1s treated with 2 unuts of Protamine Zinc Insulin for 1 unat
of unmodified Insulin, the doses being gn en separately but at the same tme Ifa
muxture 1s employed, the proportion of the two will be reversed White continues
the same morning dose of unmodsfied Insulin, provided 1t 1s 20 umits or less, and
m addition the patient 3s given twice as many umits of Protamine Zinc Insulin
The dose of Protamine Zinc Insulin 1s increased every two or three days untl the
fasung blood sugar level or unine spectmen becomes normal The dose of rapidly
acting Insulin 18 then reduced 4 umits at a ime and maintained at that level which
controls the late morning and afternoon specimens of blood or urine Only the
mlder cases are treated with Protamine Zine Insulin alone

NPH Insulin has shown quite satisfactory results i the treatment of dia-
betes 1n children Whate reported that, 1n 95 percent of a group studied, results
obtained with NPH Insulin were comparable to those following separate injections
of unmodified Insulin (erystalline) and Protarmme Zinc Insuln and in some cases
NPH Insulin was the more effective The dosage of NPH Insubn 1n chidren 1s
determined 1n the same manner as s the dosage 1 adults

The most common tme for hypoglycemic reactions to occur 1s m the early
morning hours Their severity 1s due to the fact that the patient, during sleep, has
farled to recogmze such warming symptoms as headache, nausca, and malaise
The treatment 1s the same as that given for Insulin reactions following injections
of Insulin Glucose 1s admimistered intravenously, and slow recovery 1s the rule

INSULIN ALLERGY

Insulin 1s a typreal protein and may under certain circumstances act as an antigen
In cases, Jocalized ¥ develop about the site of
mjecton Less freq) Iy, hy 15 d by urticana or even
consitutional symptoms
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Treatment uwith Insulin Preparations

from hour to hour or from day to day Some of the most common factors which

alier Insulin dosage are the following

Those tnereasing the need for Insuten
Gain 1n weight
Increased diet
Muscolag imactwty
n

Pregnal
Various therapies
Thyron Putuitary

Ppincphrine  Decp rotntgen ray
Endocrine disturbances
Toxemas
Hyperthvroidism  Sepus
Acute ifections

Fever
Ketosis (acrdosis)
Burns, ¢ g, ultraviolet (sunburn)
Allergy

Tnjections into same mte {tumefactions)
Destructrve process 1n pancreas
Disturbances 1n liver function

Cardiac decompensation

Those diminishing the need for Insulin

Reduction tn weight (therapeutic)
Reduced diet
Increased cxercise
Delwery
Termnation of therapies
i Pituitary
Epincphrine  Deep roentgen ray
Correction of endocrine disturbances
Correction of toxernias
Hyperthyrowdism  Sepais
Termination of acute infections
Absence of fever
Correction of ketosis (acidosis)
Healing of burns
Correction of allergy
Injections nto fresh site

Improvement in huer function
Correction of cardiac decompensation
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Compheations

mand for adequate glycogen storage and carbohydrate combustion The carbo
hydrate content of the diet should not be greatly restricted 1f at all butitmay need
to be supplied m liquid form The total daily requirement for Insulin will generally
need to be increased and smaller mndwidual doses may be given at more frequent
mtervals Aadosis and coma are especially prone to occur in the young diabetic
or 1n any diabetic during the first years of the disease

Omussion of Insulin—Obviously 1f a diabetic needs Insulin to permut him to take
a diet large enough to support healthful hving omssion of Insulin 1nvites trouble
unless simultaneous dietetic restrictions are made In the presence of gastro
intestinal disturb lly when d by diarrhea voruting and
reduction of food ntake (as after surgery or seasickness) the Insuhin dosage may
need to be reduced Insuln should never be omitted under these circumstances
unless the urine remains sugar free In the presence of an infection even though
food 1ntake 1s matertally reduced Insulin should not be omitted on the contrary,
a very much larger quantity may be required

Infection—Infection exaggerates the scventy of diabetes and 1n the untreated or
1mproperly treated diabetic coma It reduces
carbohydrate tolerance makes larger doscs of Insulin necessary and converts a
mild diabetic 1nto a severe one If a diabetic whose urine has been kept sugar free by
proper treatment begins to have glycosuria on the same diet and dose of Insulm the physician
should smmediately search for an infectious process even though the thermometer reveals the
absence of fever

A tnfiing coryza may endanger the diabetic s life unless its potential 1m
portance m reducing carbohydrate tolerance 15 apprecrated If an mfection devel
ops 1 a diabetic who 1s not taking Insulin treatment with Insulin 1s Likely to
become imperative at Jeast for a ume If an ifection develops 1n a diabetic who 1s
already taking Insulin 1t1s almost certain that matertally increased dosage will be
necessary Two three or even four times the usual Insulin dose may be required
during this emergency peniod and the interval between mjections may need to be
shortened

The unine should be examuned several tumes daily not only for sugar but for
diacetic acid as well Because the infectious process may begin to subside at any
moment and the need for the additional Insulin therefore may rather suddenly
disappear the diabetic with an infection demands more than the usual amount of
supervision The carbohydrate content of the diet should not be restricted but the
fat and protein components often may be reduced temporanly to advantage

66/67



Diabetes Melhtus

SYMPTOMS AND DIAGNOSIS OF DIABETIC COMA

In order to avoid errors in diagnosts, 1t 1s essentral to bear 1n mind that the diabenc
15 subject to any and all of the diseases that may befall a normal person (be they
acute or chronic), infections, injuries, accidents, or intoxications A diabetic may be
unconscious from a fractured skull, from drugs or alcohol, from a cerebral hemor
rhage, or from meningitis, or he may be m actual shock All these and many other
abnormal stumult are capable of producing profound alterations 1n carbohydrate
metabolism

The early symptoms of diabetic coma are notoriously vague and deceptive
Acidosis should therefore be suspected whenever any unusual symptom or sign
makes 1ts appearance 1n a known duabetic panent Among the more frequent early
symptoms are weakness, headache, thurst, loss of appetite, vomiting, drowsiness,
pains 1n the legs, back, or ab and, subsequently, dehyd deep breath-
1ng (kussmaul), somnolence, and coma The respirations later may become 1reg-
ular and shallow

The appearance of the patient s usually charactenstic The cheeks are
flushed, respirattons are deep, the shin and mouth are dry, and the eyeballs are soft
Frequently, gastricdistention 1s evident and can be demonstrated by physical signs
The charactenstic odor of acetone on the breath may pervade the entire room

Diagnosis should be ventfied by examimation of the urine and, of possible, of
the blood The urine almost invanably contains large quantities of sugar and gives
a strongly posttive test for diacetic acid with fernc chlonde {page 152) Definite
symptoms begin when the carbon-dioxide combining power of the blood 18 reduced
below forty volumes percent and are generally marked if 1t falls below twenty vol
umes percent One should not be deceived by the presence of albumin and casts in
the unine, since both occur with regularity n diabetic acidosis Leukocytosis 1 the
rule, and when 1t occurs in connection with abdominal pain, 1t may lead to the
suspicion that the patient has appendicitis Under such circumstances a few hours’

intensive treatment of the acidosis will usually settle the question, because the
d with the el of the acidosis The most
J

) have been

bd ! symptoms
1mportant pointsn differential of these

by John and are gven in Table IV
Occasionally, uncertainty may eust 1 differentating between diabetic

coma and Insulin reaction The symptoms of the latter ordmanily are not confusing
except that some patients taking Protarine Zine Insulin may not perspire and may
develop headache, malaise, nausea, and vomiting 1f 2 prolonged peried of }:iypo-
glycemia has been nduced Table V (page 70) will be helpful 1n making a di2g-
nosis under such circumstances
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Tasie IV * Differentration between Diabetic Acidoss and Appendicinis

(After John)
Symptoms Acdons Append ¢ tis
Vomting Precedes onsct of pan Follows pan
Fever May or may not be present May or may not be present
Leukocytoss Usually b gh from dehydration Usvally hgh and may be sg
and blood concentrat on n ficant

Pam Rehieved upon control of ace Symptoms do not abate with
dosis treatment of ac dosis

TREATMENT OF DIABETIC COMA

Diabetic coma 15 a first rank medical emergency [t represents an acute Insulin
deficiency whether this 1s actual or relative and Insulin is the stne qua nor of its
treatment Root states Insulim cures coma because 1t enables the body to utlize
glucose present in the blood and fluids of the tissues It restores glycogen depots and
provides energy for the body by oxtdation of carbohydrate mstead of fat and so
stops excessive ketone prod: Joshn his ble results i a senes
of cases at the Baker Clinic (2 deaths 1n 123 consecutive cases) to (1} earlier recog
mition of cases of coma by the referring physician and (2) more rapid admimstra
tion of larger doses of Insulin during the first three hours of treatment It is the
Insulsn grven early in treatment that counts most heamly Thus the average doses in the
first three hours of treatment have increased as expenence accumulated and this
ncrease 1s accompanied by a dechine in mortahity Whereas 1n an earl erseres the
Boston workers gave 83 units during the first three hours by 1932 1934 they were
giving 136 units and m the most recent series (1940 1946) this average had risen
to 215 units In a critical case the treatment given during the first three hours wall
spell the difference between life and death

The fund 1 of of diabetic coma are to give suf
ficient Insulin to restore normal carbohydrate metabolism and to combat dehydra
tion and attendant airculatory shock by giving sufficient fluid containing electro
lytes \n amounts adequate to restore blood volume and elecirolyte balance Each
case 1s an indwvidual problem and the amount of Insulin required may range from
30 umits to over 1 000 umits As a rule 4000 to 5000 cc of 1satomc salt sclution
have been ample 1n Root s expenience but 1n exceptional cases 8 000 cc or more
of flud have been administered 1n the first twenty four hours Very aggressine
treatment 1s mdicated i patients having a hustory of prolonged acidosis and re
peated vormiting soft eyeballs dry cold and mottled skin rectal temperature
below 97°F  systahic blood pressure below 90 mm of mercury gastric dilatation
and dimimishing uninary seeretions Such cases are indicated by findings of a
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TaBLE V ® Differential Dragnosis of Diabetrc Coma and Insul n React ons
(Mod fied from Josl o)

CLinicAL FEATURES

D abet ¢ Tnsul n Protam nc Z ne Insubn or
Coma React on NPH Insulin React on
Onset low—day Sudd. Tutes Gradual—h
Causes Ignorance and neglect  Overdosage Overdosage
Intercurrent disease Delayed or omutred Delayed or om tted
meal meal
Excess ve exercise Excess ve exercusc
before meals before meals
Symptoms Thurst Inward nervousness  Fat gue
Headache ‘cakness Weakness
Nausea Sweat ng Headache
Vomiting Hunger Sweat ng somet mes
Abdomunal pa n Dplopa blurred vson  absent
Dmvison Paresthes a Duzz ness
Const pat on Psychopath ¢ behavior  Nausea
Dyspnea Stupor convuls ons Dplopa blurred wison
Paresthenia
Psychopathic behavior
Stupor convuls ons
Sgns Flor d face Pallor
A hunger Shallow respirat on Shallow resp rat on
hussmaut breath ng
F nally resp ratory
paralysis
Dehydrat on—dry sk o Sweat ng. Sk n may be dry
Rap d pulse Pulse normal Not characterist ¢
Soft eyebalts Eyeballs normal Egeballs normal
Acetone breath
Normal or absent Bab nsk refles often  Babwmsk reflex often
reflexes present present
Cuem car FEATURES
Urine Pos t ve Usually absent espe-  Usually absent espe-
Sugar cally nsecond cally m second
vo ded spec men vo ded apec men
Acetone Pos ¢ ve Negat ve Negat ve
Dacetcacd  Pos tive Negat ve Negat ve
Blood
Leukocytosis Present may be very
hgh
Sugar 350+ mg 60 mg_or lower 60 mg_or lower
CO; comb n ng Less than 20 volumes  Usually no mal Usually normal
power percent
Response to Slow’ Rap d oceas onally May be delayed
R L
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carbon dioxide combining power below ten volumes percent and a blood-sugar
Ievel of over 700 mg Too much emphasis cannot be placed upon the necessity of
considening each case as a separate problem in management The response to -
nial treatment must serve as a guide to the mtensity with which further treatment
will need to be pursued during the next few hours

The patent mn coma should be treated 1n the hospital, although a pre-
limmary dose of 20 to 40 units of Insulin, or more, should be given when the
diagnosis 15 made Preparations for receving the patient should be completed 1n
the hospatal prior to arrival Salt and dextrose soluttons for parenteral wjectton,
Insubn, and a laboratory technician should be instantly available Blood-sugar
and carbon dioxide estimations are begun at once, and an intravenous infusion of
1,000 cc saline 15 started immediately In general, treatment may be carrted out
along the following lines

Insulin—Since rapid action 1s desirable 1n treatment of coma, the Insulin used
should be a preparation of amarphous or crystalline type Because of 1ts slow, pro-
longed effcct, Wilder has suggested Protamine Zinc Insulin as an adjunct o treat-
ment, an initta! dose of 50 unts or thereabouts serving to bridge over the gaps n
effect between doses of unmodified Insulin After this preliminary dose, treatment
18 carried out just as though Protamimne Zinc Insulin had not been used

The more profound the coma, the greater the dosc of Insulin required,
therefore, the first dose may vary from 20 to 100 umis, depending upon the age of
the patient, duration and severity of the coma, and previous Insulin admimstra-
ton This dose should be repeated at intervals of thirty to sixty munutes until there
15 climcal and laboratory evidence of improvement Scott suggests an 1ntial dose
consisting of 1 unit of Insulin per kilogram of body weight

1f hosprtal or laboratory facthties are not available, treatment can stll be
successfully carned out and regulated by means of the qualitave Benedict test
Urine spectmens should be tested every one-half to two hours, and the dose of
Insulin may then be determned according to the color of the test, thus

Red (+-+-++), 20 umts
Orange (44-+), 15 units
Yellow (++), 10 umts
Green (+}, 5 umts

Blue, 2 to 4 oz orange Jutce

Smaller doses should be given small children, and greater quantities are indicated
if the response 18 not sausfactory The response of the patient during preceding
bours must guide treatment for the mmediate future
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This method 15 only an approvimate one By applying 2 quantitative pro-
cedure such as the Sheftel method, the actual number of grams excreted 1n each
specunen may be calculated and the dose of Insulin given accordingly

Electrolytes—

Isotonic SopruM CHLORIDE SoLutioN—On the average, a total of 4,000 to
5,000 cc of flurd, given by the oral, subcutaneous, and intrasenous routes, will be
sufficient for the first twenty four hours

Animitial intravenous infusion of 1,000 cc saline may be given fairly rapidly
and should be followed by additional fluids by mouth, by hypodermoclysis, and
by proctoclysis

Restoration of the electrolyte balance of the patient 1n coma 15 an essential
factor in prevention of circulatory collapse and shock Large volumes of saline are
sometimes required, even up to 10 percent of body weight Hypertonic solutions
(50 cc of 10 percent salme, repeated If necessary) are somettmes used 1 desperate
cases to overcome anuria

PoTassium—It has been established that many pattents have died dunng
active treatment of diabenc coma, not from the complications of acidosis but from
potasstum deficiency In the past, p 1 have been looked
primanly because their clinical signs have not been recognized A second difficulty
has been the lack of adequate testing procedures to aid m the diagnoss

Several factors may be operative 1n the production of potassium deficiency
during diabetic coma The primary cause 1s the depletion of potassium through
ketonuria and polyurta The deficiency syndrome may, however, be precipitated
by the treatment which 15 absolutely necessary for correction of the acidosts Insulin
will lower potassium levels even 1n normal subjects Large volumes of fluds con-
taming sodwm primanly, which are necessary to correct the dehydration and
sodium lack, will decrease the potassium levels ssmply by dilunion Other factors
have also been suspected It has been stated, for instance, that the mtravenous
administration of glucose tends to increase the likelihood of hypepotassemia, how-
ever, recent data do not bear this out

The chmeal syndrome of potassium deficiency mn diabetic acidosis 1s mainly
the result of muscular weakness It generally begms ten to twenty hours after the
start of coma therapy The earliest and most prominent sign 15 usually difficulty 1

There 1s restl and possibly d After some hours gen-

eral muscular weakness becomes evadent

1f d 1 suspected, add. 1 corroborative evidence ma;'

be secured from the study of electrocardiographic tracings (perhaps the \c:mut an
7

most available guide to both d and of the
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Low - levels are d by ct changes 1n
the ECG, consisting of (1) marked prolongation of the Q T mterval and (2) de
pressed T waves Depression of the ST segment has also been described, but this
change may not be due to potassium deficiency per se

Blood potassium values are determuncd by the fame photometer They are
expressed 1n milhiequivalents (mEq) * Normally these values hie between 4 0 and
55 mEq per liter Losses may be extreme during the course of diabetic coma and
some data 1ndicate that there are losses of at Jeast 98 to 406 mEq of potassum
Thus 15 equal to the potasstum contaned 12 7 3 to 30 3 G of potassium chloride
Potassium replacement therapy must be cautious because abnormal elevation of
the Ievel can be d C greater than 7 8 mEq will
result i a fairly consistent pattern of ECG changes characterized by (1) elevated
T waves (2) prolongation of the QRS complex and (3) loss of the P wave At
higher concentrations (10 to 10 5 mEq) death may result from heart block and
cardiac arrest Dunng therapy a return of the serum potassium to normal levels
may not be associated with immediate return of the ECG to normal  therefore
care should be taken to avoid too rapid replacement of the potassium 100

Therapy—~1f possible potassum should be administered by mouth How-
ever, those pauents having the greatest need for potassum are usually the least
able to take 1t by that route Cx 1 d may be
required In many instances oral therapy can be accomplished by giving the
patient orange juice, milk meat broth or meat juice Orange Juice contains about
9 ta 10 mEq of potassium n 200 cc of hiquid (one glassful) milk 7 to 8 mEq and
meat broth 12 to 14 mEq Meat juice 15 higher 1n potassium content and one
preparation contams approximately 240 mEq 1n 200 cc Thus latter material must
usually be diluted as much as tenfold before 1t can be gnen to the patient

The chuef 1n the use of p salts 13 to pre-
vent a concentration of more than 6 or 7 mEq in the venous blood from reaching
the heart If large fluid volumes are desired as 15 usually the case in the treatment
of coma solutions contasmng 20 to 40 mEq of potasssum may be admimstered at
artate of 5 to 10 cc per minute (app Iy 2 to 3 Gm per liter)
A 1 percent solution of potassium chlonde (1 Gm per 100 cc ) is approximately
1sotonic When such a solution 1s added to another 1sotonse solution (regardless of
volumes), the resulting mixture will be 1sotonic A stmple method of maintaimng

*A il equ valent 1 a unt of measure of the comparat ve we ghts of d fferent compounds elements or
groups of lons which passess the same chem cal value of reacton This wait can be determ ned {om the
weightan mg per | ter by the followng formula )
mg_per ter
Mlequ vatentm ot BT, X valence
For example 2 solution contain g 39 { myg of potass um per | ter would contain 1 m Il equ va ent of ths
element, because the atomic weight of potasum s 39 1 and 1t has a valence of !
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ssotomicaty 1s to add 100 cc of distilled water for each gram of potassium chlonde
added

Dextrose—Both Wilder and Joshn refram from giving dextrose at the onset of
treatment  Experience at the Baber Climc indicates that 1t may be detnmental
Later, after the mitial hyperglycemic level has been reduced to about 200 mg,
or the unne specimen begins to show green to blue when tested with Benedict s
solution, which may occur while the acidosis 15 sll severe, dextrose 18 indicated
However, by this tume 1t 18 often possible to begin feedings of orange juice or ginger
ale Early feedings of orange juice and clear meat broth will help prevent hypo
potassemia  Approximately 300 Gm or more of carbohydrate will be required
during the first twenty four hours, either by mouth or mtravenously if glycogen
stores of the body are o be returned to normal Jevels

Vit; The p 1 ad of large amounts of dextrose soltiyons
and the use of large doses of Insultn 1n the treatment of the nutnitionally depleted
diabetic may precipitate severe acute vitamin deficiencies (Sydenstricker), which
are evidenced chimically by ‘toxic states * After four or five days of such treatment
edema, tachycardia, neuritic pain, tenderness over nerve trunks, motor weakness,
and delirium are not infrequent Such patients have undergone a great mcrease 10
therr utibzauon of carbohydrate, and their scanty stores of thramin, riboflavin, and
micotinc acid are rapidly exhausted

In order to prevent acute deficiencies of this type, each infusion of dextrose
{25 to 50 G ) may well inclnde 5 to 10 mg of thiammn, 2 to 3 mg of nboflavn,
and 50 to 100 mg of mcotinamide As an alternanve, some observers recommend
the separate mjection ntramuscularly of similar amounts of pure fractions tn
cluded 1n crude hver extract or other preparations yielding adequate amounts of
the whole B complex

Alkalies—Climcal opmton has differed concermng the value of alkahes 1n the
treatment of coma Joshn beheves alkalt 1s needless, whereas 1t has been Wilder s
practice to employ 250 to 500 cc of a solution of § percent sodium bicarbonate
intravenausly if there 1s 2 lag 10 recovery of the carbon dioxde combuning power
after the blood sugar level falls

Hartmann and his co-workers have shown that sodwm lactate may be
substituted for sodum bscarbonate to advantage Chncal results have been gratt
fying The conversion of sodium lactate into sodium bicarbonate, although rapltli‘
enough to be effective even 1n the most severe cases of acidosis, s gradual enoug!

to prevent the devel of P d alkal which tends to follow




a of sodum solution Sodum lactate soluton 1s non-
umanng, is stable, and can be steriized by boling It can be mjected intra-
or ly as well as ly, or 1t can be given orally
m some mstances Sodum lactate solution 1s antiketogenic, the molar solution
corresponding to 18 percent dextrose solution It particularly favors glycogen
deposttion n the liver
Hartmann has d the of 1 the admunis-
tration of sodium lactate with muneral salts or electrolytes 1n treating severe
diabetic acidosis He recommends
The d, P 1 ad (one-half , the
by ly and lly) of 60 cc of a sixth-molar solu-
tion of racemic sodium lactate per kilogram of body weight
2 Immediate admstration of 2 umts of Insulin per kilogram of body
weight
3 Admimstration of 40 cc of Ringer’s Solution per kilogram of body weight
a3 soon after giving the sodium lactate as possible
4 Repeated administration of Insulin six hours later o a dose of one-half
umit per kilogram of body weight
5 Transfusion of citrated whole blood or plasma (20 cc per kilogram of
body weight) if edema due to Teduced plasma protem develops
If preferred, a switable mixture of sodium lactate and Ringer’s Solution
may be prepared by adding 10 cc of the molar sodum lactate solution (just as
1t comes from the ampoule) and 1 6 cc of Lactate-Ringer’s Solution (twenty five
tunes concentrated) to 100 cc of stenile, freshly distilled water and giving the
patient 100 c¢ of this mucture per kilogram of body wc:ght {One-half the total
dose should be given ly, the d ly and wmtra-
peritoneally )

Gastric Lavage—Unless the patient 1s tn extremus, removal of the gastric contents
by lavage should be a routine p at the of Two
hundred and fifty to 500 cc of warm sodum bicarbonate solution may be left 1n
the stomach A cleansing enema should be given routinely

Circulatory Stimul

Usually, latory farfure and shock are due to lack of
sufficient volum: of circulauing fluds Epinephrine, 0 3 to 1 cc, may be given in
collapse, or ephednine 1n doses of 0 5 to 1 cc (25 to 50 mg ) of the blood pressure
15 falling Blood transfusion of injection of blood plasma 1s resorted to in oceasional
cases when circulatory collapse results 1n a condition simulating some of the fea-
tures of shock
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1sotonicrty 13 to add 100 cc of distilled water for each gram of
added

Dextrose—Both Wilder and Joslin refrain from giving dewt
treatment Experience at the Baker Chmic mdicates that 1t
Later after the imitial hyperglycemic level has been reduce
or the unne specimen begins to show green to blue when t
solution, which may occur while the acidosis 1s still severe
However, by this time 1t 15 often possible to begin feedings of
ale Early feedings of orange juice and clear meat broth w
potasserma  Approximately 300 Gm or more of carbohy
during the first twenty four hours, either by mouth or m
stores of the body are to be returned to normal levels

Vitamms—The parenteral adrmstration of large amot
and the use of large doses of Insulin 1n the treatment of
diabetic may precipitate severe acute vitamn deficienc
are evidenced climcally by ¢ tovic states  After four or f
edema tachycardia neuntic pain tenderness over nert
and delirium are not mfrequent Such patients have ur
therr utilization of carbohydrate, and their scanty store
nicotinic acid are rapidly exhausted

In order to prevent acute deficiencies of this ty
(25 to 50 Gm ) may well include 5 to 10 mg of thia
and 50 to 100 mg of mcotinamide As an alternatite
the separate mjection mtramuscularly of similar 2
cluded 1n crude liver extract or other preparations
the whole B complex

Alkalies—Clinical opmion has differed concernt
treatment of coma Joshn believes alkalt 15 needle
practice to employ 250 to 500 cc of a solution ©
mtravenausly 1f there 1s a lag m recovery of the ¢
after the blood sugar level falls

Hartmann and his co worhers have sho
substituted for sodium bicarbonate to advantage
fying The conversion of sodum lactate mto sod
enough to be effective even 1n the most severe ¢
to prevent the development of uncompensated
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I artenal occlusion 1s of the artenosclerotic type the gangrene s dry and no col
lateral circulation has been developed In the most or diabeuc type of gangrene
some collaterals have formed but infection 1s usually present which may rapidly
lead to general sepsis The best treatment for gangrene 1s to avoid 1t by daily clean
liness and scrupulous protection of the feet from iyury however trivial When
gangrene occurs 3t often mvolves asurgical procedure notinfrequently amputation

he 3 of and p hn has altered Ity the
course and outcome of infections of the lower c“rcmmcs since by means of these
drugs the spread and actual focus of an infection can be controlled Obviously no
chematherapeutic agent can be expected to restore dead tssue

CL The degree of as well as severity and ex
tent of infection can be determined by ordmary physical examiranion and these
factors become the bas s for the classification of the lesions (Wilhams and O kane)
that has been adopted by the New York Diabetes Association (Table VI)  Gen
eral indications for procedure are based upon these findings The most important
systemic findings are (1) age (2) presence of concormtant disease {cerebral sclerosis
coronary sclerosts renal lesion metastatic abscess) (3) evidence of vascular impair
ment (arcus senthis retinopathy radial sclerosis electrocardiographic changes)
and (4) evidence of infechon (temperature pulse levkocytosis blood culture}
The local findings 1n the foot and leg further aid n classification Gangrene does
not accompany the purely mfectious type of lesion which 1s charactenzed by red
ness swelling heat fluctuation and discharge Other important observations are
(1) pan (claudication mghtpan throbbing  bone lesion) (2) na ls (thicken
ing transverse lamimation) (3) skin (elasticity dryness atrophy loss of hair) (4)
muscle and fat atrophy (5) (6) arternal thick and
pulsation (femoral popliteal dorsalis pedis posterior ubtal) (7) surface tempera
ture (8) vein refilling (9) color changes {elevation pallor dependency rubor hvid
1ty) (10} capillary arculation (11) cultures (staphylococer streptococc ete )
and Jastly (12) x ray evidence of calaification and bone necrosis

There are thus three main classes of lesions the  purely vascular  purely
mfect ous  and a combination of these designated as mixed  The latter can be
subdivided according to the varying degrees of vascular impairment occurring to
gether with mfection eg 3+ vascular mxed (marked arterial imparment
withinfection) 2+ vascular mixed (moderate arterral imparment with ifec
tion) and 1+ vascular mixed (shght arterial impairment with infection) Man
agement and surgical procedures will depend on these observations (see Table VI)

Routine General Measures—In all cases place the patient 1n the best possible
Tuinue 12 state by controlling the diabetes by means of an adequate balanced
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Food—If the blood sugar level 1s relatvely low and acidosis 1s persistent, dextrose
should be given intravenously Usually, orange juice ar ginger ale may be taken
very early, and enough carbohydrate can thus be administered by mouth

A flud duet consisting of 6 oz of orange juice every four hours alternating
with 6 oz of milk every four hours, so that the patient receives a feeding every two
hours, will provide adequate nutrition for the first day or so during the penod of
emergency The first few days immediately following recovery from coma are
cntical ones, for the condition may recur  Finally, a diet 15 planned that will meet
the special requirements of the patient, avoiding excess fat and protein Readjust-
ment of the dose of Insultn and the diet, just as 1n 2 recent case, may then be ac-
comphshed according to methods that have already been described

ARTERIOSCLEROSIS

That diabetic persons are pecuharly hable to develop arteriosclerosis 1s shown by
the greatly increased mortality due to this cause, arteriosclerosts has risen threefold
as a cause of death, whereas coma has dropped to one-tenth of 1ts former incidence
There 1s an increasing frequency of cardiac and peripheral arterial involsement,
leading to the frequent occurrence of coronary artery disease and gangrene War-
ren has pomnted out the importance of preventing prémature arteriosclerosis, which
appears to be possible by marntaiming the blood sugar within normal hmts, by
controlling 1nfection and acidosts, and by preventing too high a level of blood
lipoids “The sclerotic diabetic of today 1s reaping the harvest sown long before of
nadequate treatment or neglect of the diabetic condition

CARDIOVASCULAR DISEASE
The posstbulity that improper treatment with Insultn may result i damage 10 the
cardiovascular system has been t { by some observers Sudden red
1 the blood-sugar level are sometimes not well borne, and the older diabetic may
be phystologically habituated to a hyperglycemic level

Although a high blood-sugar level 1n the chromically scleroue patient should
not be lowered suddenly, Insulin jud ly used, with an adequate supply of
avarlable carbohydrate or dextrose intravenously if necessary, may be very helpful
and may even result in reduction in angal pain and ymprovement 1n patients
having coronary thrombosts Collens, as well as others, has recommended the care-
ful use of Insulin 1n the coronary disease of elderly diabetics

GANGRENE
Gangrene 15 a direct result of artenoscleross of the blood vessel
and not mfrequently 1s complicated by the presence of supen

s of the extremuties
1mposed snfection
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1f arterial occiusion 1s of the arteriosclerotic type the gangrene is dry and po col
fateral esreulation has been developed In the moist or diabetic type of gangrene
same collaterals have formed but infection 13 usually present wiich may rapdly
lead to general sepsis The best treatment for gangrene 18 to avord it by daily clean
Iness and scrupulous protection of the feet from injury howen er trvizl When
waften ! urgicat dure not

The d of sul des and has aftered by the
course and sutcome of infectsons of the Jower extrenuties stnce by means of these
drugs the spread and actual focus of an nfect on can be controlled Obvsewsly no
chemotherapeutic agent can be expected to restore dead tissue

Classufi The degree of circalatory tnparment as well as seversty and ex
tent of tnfection can be determined by ordinary physical examinason and these
factors become the basss for the classificatzon of the lesions (Wilhams and O hane)
that has been adepted by the New York Dsabetes Assocsation (Fable VI) Gen
eral indications for procedure are based upon these findings The most important
syitemuc fndings are (1) age (2) presence of concomitant disvase {cercbral stleross
eoronary seleross, renal lewon metastatie abscess) (3) evidence of vaseular imparr
ment farcus seml s retnopathy rad al sclerosss electrocardiograptuc changes)
and {4) evidence of mfecuon {temperature pulse lenhocviosrs blood cuiture}
The local findings in the foot and leg further ad o classificatton Gangrene does
not accampany the purcly wfectious type of lesion which 1s charactenzed by red
ness swelhng heat fl and d Other waps
(1) pan (claudicatios might pain  throbbing  bone lesion) (2) nasls (thickes
wg transverse fam pation) {3) skin {elasticsty dryness atsophy loss of ha) (4)
wustle and fat atrophy (5) lymph ¥ t {6) artenal and
pulsation (femoral pophteal dorsalis pedis postertor ubsal) (7) surface tempera
ture (8} vemn refiting {9) color changes (elevation pailor dependency rubor livid
Wy} (10) capliary crreulation (11) cuftures (staphylococes streptococes eic )
and lastly (12} x ray evidence of calesfication ang bone necross

There are thus three mamn classes of lesions the  purely vaseular  purely
nfectious  ang a combination of these designated a5 mied  The latter can be
subdivided according to the vanang degrees of vascular tpairment otcurnng to-
gether with nfection eg 3+ vascular mixed  (marked artenal imparment
with infeetion) 24 vascular muned  {moderate artenial mpawment wath infec
ton) and "I+ vascular rixed  (shght artenial impairment with infectian) Man
Aagement and surgical procedures will depend on these olservations (sce Table VI)

Routine General Measures—1In all cases place the pauent 1 the best posuble
nuintoal state by controlimg the diabetes 1y means of an adequate balanced
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diet flwds and Insulin Safety in surgery will depend on correction of dehydratson
and provision of adequate glycogen stores John R Williams has emphasized the
umportance of these stmple measures
1 Elevate and mantain diseased hmb on level with heart
2 Remove calluses and corns with sharp scalpel and cardfully dissect away

€XCESS necrofic tissue

Taste VI ® Lesions of Lower Extremuties

(W Itiams and O Kane)

Class Crteria Clncal Fodngs  Leson Procedurc
Purely Marked arteral  Marked PV D *  Superfical  No operat on
vascular deficency no  Intal leson Localized Low amputat on
nfect on gangrene {below knee)
No nfect on Exxtens ve Amputat onabo ¢knee
M xed Marked arteral  Marked PVD * Amputat on urgent
3+ vascular  defic ency Intalleson Spread ng {sulfa drugs
gangrene pen c il n}
Infect on Infect on
super mposed
2+ vascular Moderate arterial Moderate PV D * Amputat on u gent
nsuffic ency  Tntal leson Spread ng (sulfa drugs
nfect on penclin)
Infect on Gangrene
secondary
14 vascular Slghtarteral ~ Stght PVD®  Superfical  No operation
msuffic ency
Infect on Intal les on Localized Incis on dra nage
nfect on amputat on of llT
N Spread ng Amputat on at cal
© geangrene g (urgent) {sulfa drugs
pen ¢ 1n)
Purcly No a ter al NoPVD* Superfical  No operaton
fect ff ¢ enc
LR teeton ) Itallson Localzed Ineis on and dra nage
nfect on (penclin)
No gangrene Spread ng Inc s on and dra nage

(urgent) {penc 1 n)

*PV D —Peripheral vaseular d seasc
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3 Use stenile, dry dressings 1f wound 1s clean If infected, apply a dressing
moist with a mild antiseptic Change these dressings az least every day

4 Avad heat, hight cradles, hot bottles, and diathermy

5 Enforce hygiene, keep skin clean between toes Use gentle massage of
Jimb with aleohol averding the arca of the lesion Apply lanolin ointment or min
cral oil datly

A duscussion of the management of the diabetes during sucgery will be found
on page 80 Prophylactic foot treatment should be a routine part of the manage
ment of diabetic patients and such care should be under the supervision of the
physician

Prophylactic Foot Treatment
Care oF FEET
1 Soak feet i basin of warm soapy water for five minutes each day
2 Dry thoroughly with Turkish towel Be careful to dry between toes
3 Massage with alcohol
4 Massage with lanolin especrally the soles where calluses appear and
the heels Calluses are thus softened and can eventually be rubbed
off
5 Do not wear circular garters or sit with knees crossed
6 Wear shoes that fit and cause no localized pressure
7 Avoud strong, trritating antiseptics The physician should be con
sulted for even minor mjuries to the feet
Foot Exercises
Siton edge of bed point toes upward, then downward Repeat move
ment ten times
Make complete circle with foot ten times
Ratse both legs o0 angle of 45 degrees As a support place a chair
upside down on the bed Mamtain this position for three minutes
Let legs hang over side of bed for three minutes
Place legs flat on bed for three minutes Cover with blanket
These exercises should be repeated six times They should be practiced
daily or twice dauly if the feet tend to be cold

INFECTIONS

Amild diabete breomes  severe thabene when he by anirfectuon The bagh mor
tality i cases of carbuncles 1s weli known and usually 15 due to neglect or delay on
the part of the patient 1n seehing medical advice 1f an wfection 15 local st should
receive prompt medical and surgzcal attention if general there 1s danger of acido

w N
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diet fluds and Insul n Safety nsurgery will depend on correct on of dehydrat on
and provis on of adequate glycogen stores John R Williams has emphas zed the

importance of these stmple measures
1 Elevate and mamtain d seased 1 mb on level with heart
2 Remove calluses and corns w th sharp scalpel and carsfully dissect away

excess necrol ¢ tissue

TaBLE VI ® Les ons of Lower Extremut o5

(W1l ams and O Kane)

Class Crtera Clncal Fndngs Leson Procedure
Purely Ma ked arteral  Marked PV D *  Superfical  No opera on
vascular deficency no  Intalleson Local zed Low amputat on
nfect on gangrene (below knec)
No nfect on Extens ve Amputat onabo eknee
M xed Marked arteral  Marked PVD * Amputat on urgent
3+ vascular  defic ency Intalleson Spread ng (sulfa drags
gangrene pen clin)
Infect on Infect on
super mposed
2+ vascular Moderate a ter al  Moderate PV D * Amputat on u gent
nsufficency  Intal leson Spread ng {sulfa drugs
nfect on penclin)
Infect on Gangrene
secondary
1+ vascular Sl ght arter al Sight PVD*  Superfical  No operaton
nsuffic ency
Infect on In alleson Local zed Incis on dra nage
nfect on ampu at on of !E:
N Spreadin Amputa on at ca
© gangrene preacing (urgent) (sulfad vgs
penclin)
Purely No arter al NoPVD™* Superfic al No operat on
nfect ous nsuffic ency
Infect on Intalleson Local zed In; son T‘nd)du nage
nfect on penclin,
No gangrene Spreadng  Incs on and dranage

{urgent) {pen cillin)

*P V D —Penpheral vascular d scase
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3 Use sterile, dry dressings if wound 1s clean If infected, apply a dressing
moist wath a mild anuseptic Change these dressings at Jeast every day

4 Avord heat, light cradles, hot bottles, and diathermy

5 Enforce bygiene, heep skin clean between toes Use gentle massage of
hmb with aleohol, avoiding the area of the lesion Appls lanalin ointment or min-
eral ort daily

A discussion of the management of the diabetes during surgery wall be found
on page 80 Prophylacuc foot treatment should be a routine part of the manage-
ment of drabetic patients, and such care should be under the supervision of the
physician

Prophylactic Foot Treatment
Care oF FeeT
Soak teet 1n basin of warm, soapy water for five mmutes cach day
Dry thoroughly with Turkish towel Be careful to dry between toes
Massage with alcobol
Massage with lanolin, cspecially the soles where cafluscs appear and
the hetls Calluses are thus softened and can eventually be rubbed
off
Do not wear aircular garters or sit with knees crossed
Wear shoes thart fit and cause no locahized pressare
Avord strong, wntating antiseptics The physician should be con
sulted for even minor snjuries to the feet
Foor Exercises
1 Sit on edge of bed, pomnt toes upward, then downward Repeat move
ment ten trmes
2 Make complete aircle with foot ten times
3 Raue both legs to angle of 45 degrees As a support, place a chair
upside down on the bed Maintain this posivon for three minutes
4 Let legs hang over side of bed for three mnutes
5 Place legs flat on bed for three minutes Cosver with blanket
These exercises should be repeated six tmes They should be practiced
daily, or twice daily if the feet tend to be cold

INFECTIONS

AR S

[ Y
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sis and coma In any event, the dose of Insulin will need to be increased The bac-
teria responstble for carbuncle are usually of the group susceptible to pemeilin
Ten thousand to 20,000 umits may be given intramuscularly every three hours, and
1n large necrotic areas, solutions ranging from 100 to 5,000 unts per cc may he
filtrated directly with even better results (Peck) No deleterious effect of pemcillin
on carbohydrate tolerance has been observed

Between 100 and 200 Gm of carbohydrate daily should be provided i the
diet, which may be hqud or semisohid if desirable

INSULIN IN INFECTIONS
The rapidly acting type of Insulin 15 preferable to the long acting Insulins 1 the
management of patients durmg an infection, for the dose may require alteration at
antervals of only a few hours If the patient 1s already taking a long-acting Insultz,
this should be continued as a hasic dose, and fluctuations which occur over and
above this requirement should be met with unmodified Insuln

Insulin may be administered every three or four hours as follows, the Bene-
dict test being used to estumate the size of the dose, Just as during the treatment of
diabetic coma

Red Orange Yellow Green
20 umts 15 units 10 units 5 umts
In cases p 1 lated with a modified Insulin, the dified Insultn
needed m addition can be calculated as follows
Red Orange Yellow Green
10 uoits 8 units 6 units 4 ynits

every 4 to 6 hours

Diabetics also suffer from tuberculosts, the most susceptible are those having
diabetes of long duration, those just recovered from coma, and those poorly con-
trolled Prevention 15 of paramount 1mportance, and a pestodic re exammnation,
ncluding routine x ray studies of the chest, 1s most desirable Treatment mvolves
control of the diabetes with diet and Insulin, 1nstitutional care, and surgical man-
agement of the tuberculosis by the most advanced methods

SURGERY IN THE DIABETIC

Duabetic patients may be affected by any of the diseases for which operations T

commonly performed, and m addition they are especially hable to certain con 1(

tions such as cholecystitis, carbuncles, and gangrene of the extremities Because of
1 obesity, ar ! , and the ad d age of many of the patents,

surgery 1n the diabetic naturally carries wath 1t an increased nsk Nevertheless,




Complications

since the advent of Insubn, the average surgical mortality rate for diabensc pa
tients has decreased markedly, not only as a result of the use of Lnsulin but also
from clearer ding and umproved techme in the of the spe
ctal problems im olved The proper care of a diabetsc patient who needs an opera
tion demands the combined services of the wterzust and the surgeon both of whom
are interested 1 the disease Best results are obtained 1n cases where there 13 the
best teamwork.

PREOPERATIVE PREPARATION

The measures employed must be vaned according to the urgency of the situanon
Ideally, the primary disease diabetes, should be under contro} so that the panen:
» able 1o take a nutrtuonally adequate diet without acidosis by perglycemia or
glycosursa The protective value of a store of glycogen in the lner can scarcely be
d even n the chab coming to

The importance of adequate total nutrition 13 being stressed more and more
and since the surgical panent 1s already i ot s even more hkely that e will have
low vitartn resesves The hscussion that 15 gwen under  Vutamuns  (see page 74}
apphes ta the treatment of the postoperative case as well as to the management
of the case sn coma Inaddinion the influence of vitamsn C on wound heahing must
be gen special attention  Dunng the preoperative and postoperative periods
an wtake of 200 to 500 mg of ascortne acid daily should be assured exber
by dietary means ar through the admumsisation of the purc substance

Elective Cases~If there s no need for haste and the diabetes 1s already under con
trol no deviation from standard treatment 1s necessary except that the food should
be pren in easly assumalable form and the patent fed to within three howes of
operauon The usugl rarbokypdrate atlowance should rot be restricied but the carbohy
deate, 23 well as afl the food, should be given sn the sunplest soluble form On the
day befose operanon hiquids should be supplied freely by mouth ar rectom 1€ the
patient has beass talang Insulin, has usnal total dady dose may be given on the day
of operaion in smaller mdwsdual doses at more frequent intervals and respective
of meals Frequent urme afford helpful tn
Insuln dosage Essentially all diabetics undergommg surgery requue seme {nsulia
Some autherities beheve that modified Insulins have simphified the manage
et of the surgical dhabetic patent The bastc dose of these Insulins mas be con
tinued through the emergency penod, and small supplememars doses of unmod:
fied Insuhin may be given at mntervals of four to six hours after operation should
unne teses show red or y ellow with Benedict s solution {see page 80) The breakfast
on the murning of operation can be replated by intravenous deirose infusions

80/81
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and these can be continued when necessary to tide the patient over until he can
take food by mouth

The “glucose equvalent” 15 utilized when mtravenous dextrose 15 sub
satuted for the diet This may be calculated 1n the following manner

Carbohydrate s dered as 100 percent lable, protein, as 58 percent,
and fat, 10 percent For example, a diabetic has been receiving a daily diet of 150
Gm carbohydrate, 75 Gm protein, and 65 Gm fat

10093 of 150=150

Glucose equivalent =200 0 Gm glucose

Extreme accuracy 1s not essential One thurd of 200 Gm {equal to one meal) 1
gwen morning, noon, and evening, representing the three meals Insulin dosage
frequently remains unchanged 1n the well balanced, stable case, and the usual
stngle wjection of Insulin mxture or of NPH Insulm 1s given 1n the mormng be-
fore surgery and may be adequate 1n such cases Patents can be mamntained for
two or three days in this manner or unul they are able to tolerate food by mouth
Liquid and soft diets which may follow the feedings of intravenous glucose are,
of course, calculated on the basis of the original diet prescription If preferred,
the “six-hour plan” may be utihzed by admimstration of 50 Gm of dextrose
every six hours, accompamed by a suitable dose of unmadified Insuhn

Varations 1n glycosuria and blood sugar level mdicate how the supple
mentary Insulin 1s to be distributed for the day A single blood-sugar estimation
13 not sufficient, because fluctuations which accur during pertods of several hours
may make a single examination very msleading If the patient’s urme 13 sugar-
free or contatns Jess than 10 Gm of sugar and 1f the blood sugar level s below 200
mg , the operation can be successfully performed as far as diabetic control 1s con
cerned, provided that control 158 maintained When dealing with infections, 1t 18
better treatment to rid the patient of his infection than to make a rigorous at
tempt to get him sugar-free, either before or after aperation The important thing
1s to free him of acidosis as rapidly as possible

Emergency Cases—Advanced acidosis with incipient coma should be brought
under control, partially at least, before major surgery under general anesthesia 15
undertaken The admimustration of salt solution and dextrose by hypodermoclysis
or by vemn and of sufficent Insulin to heep the blood sugar level controlled
usually results in sufficent 1mprovement so that undue delay i performung 2
necessary surgical operation can be avoided Especially in the presence of an
infection, urgent surgery should not be long delayed Glycosuria does not contra
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indicate aperation For admumustration during the few hours which precede apera
ton, oarmeat gruel, orange uice, and other hquid carbohydrates are recom-
mended 1€ cachohydeate cannot be taben by mouth, 1t can be gwen intraveraasly
or rectaliy $nsula dosage can be determuned only by the condion of the patieat
and the laboratory exarmnations Frequent small doses (16 1o 20 units svery two
three, or four hours), trespective of meals, are preferable to Jarge doses gnen ai
Jonger tatervals With the correction of a surgical candison espectally an infec.
fious process, €arbohydrate tolerance improves and reduction 1n Insulin desage
1 hkely to be necessary

THE ANESTHETIC

Insulin permits use of pracucally anv type of anesthesta that s necessary, but
McKattnck and Root more commonly admiasseer ethylene and spinat anesthena
Chlorafoem shauld probably nevee be used

POSTOQPERATIVE CARE

1t 15 good routine practice s begin the wyection of dextrose Before the pauent
leaves the operaung roomt If mdicated by his condsuon, 500 ar 1,000 cc of 5 or
10 percent dextrose may be adsminustered antravenously The level of the blood
sugar shauld be determned ar two-haur wecedls far se or cighe hauss then
shree imes dadly for the nest two davs 16 this 13 impossible, frequent unne ex-
arupations wilt have to sene Aadosis s much mmore sertous than sugar n the
urine Transient glycosuria after operation 1s a regular occurrence Newertheless,
hqud carbohvdrate feedings should be wsututed three hours after operation
Thin milk, orange juice, ginger ale 2nd oatmeal water gruel may be allowed
freely durtag e Grst tventy four houss Duning cach twenty four hours, at least
100 Gmr of carbohydrate should be provided and of oral feechngs are rupossible,
tngestion can be assured by intravenous adaumstration of dectrose The diet may
5000 be increased to mees the body requirements of the parenst, enough Insublin
bring guen to msure uhilizaton

DIABETES DURING PREGNANCY

Drabeies having its onset dunmp pregnancy may be difficolt to recogmize,
because other factors may be responsble for Joss of sugar tolesance Glycosuria
oteurs so commonly in pregnancy that some observers have stated that of enough
sprumens are examined 1n a given case, one will always be found that s posin e
The renyd threshald may actually be lowered in many panents, because the sugar
exereted ts usually destrose Blood sugar estmaucns are herefore ssenual rot
ondy for diagross, but for gmdante wn esumanng the dose of Insukn for the
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known diabetic patent The same critena for diagnosis in the nonpregnant hold
for the diagnosis of diabetes duning pregnancy
Abortions occur three times as frequentlyin diabetic mothers as 1 the normal,
andstillbirths are from three tosix times as common Whate’s present view 13 thatan
abnormal rise of serum choriome gonadotrophin after the twentieth week predicts
accidents, which are brought on by failure of production or metabolism of estrogen
and progesterone In contrast to the high mortality 1n a group of patients whose
values for serura chorionic gonadotrophin were higher than nermal, and who re~
cewed no therapy, was the low mortahty of those receving substitutional estrogen
and progesterone therapy Dosage of diethylstilbestrol ranged from 40 to 120 mg
orally, or from 10 to 30 mg 1intramuscularly plus 10 to 20 mg of progesterone
Premature delivertes did not occur, and fetal survival increased from 42 percent
in the untreated group to 93 percent
Results reported by the Smiths suggest that diethylsulbestrol alone may
be adequate In preventing accidents of pregnancy which are likely to cceur

before the fifth month, they advise oral of 1 ac-
cording to the following schedule
Week of Pregnancy Week of Pregnancy
Dating from First Day Dating from Furst Day
of Last Menstrual Period ~ Dauly Dose of Last Menstrual Period  Datly Dose
7th and 8th 5 mg 24th 70 mg
9th and 10th 10 mg 25th 75 mg.
11th and 12th 15 mg 26th 80 mg
13th and 14th 20 mg 27th 85 mg.
15th 25 mg 28th 90 mg
16th 30 mg 29th 95 mg
17th 35 mg 30th 100 mg
18th 40 mg 3tst 105 mg
19th 45 mg. 324 110 mg.
20th 50 mg 33d 115 mg
215t 55 mg 34th 120 mg
22d 60 mg 35th 125 mg
23d 65 mg
TREATMENT

The chief complications that are to be guarded against are coma and hypogly-
cemia Diabenic control during actual Jabor and the readjustments required dunng
the puerperium also necessitate close superviston
In general, the treatment of diabetes during preg! ed 10
that of the nonpregnant diabetic Sufficient calonc ntake should be provide
balance the rise 1n metabolism that occurs (probably 20 percent at term) r:: ;;
provide for the baby's need for glycogen The Towenng mn the renal thresho!

nancy does not differ from
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which sometimes oceurs makes blood sugar esumations essential and may make at
traposnible 1o render the unine sugar free without producthion of hypaghycemia
Different opinions have been expressed n regard to the effect of pregnaney upon
ciabetes In one large senes individual patsents showed gains, losses or a sta

t onary status Ore thud ook less Insthin in the thard than in the fest trimester,
one half took less i the second trimester than i the fisst and one half the pauents
required Jess Insulin in the third than i the second trimester Two thirds of the
patents tack. fess Joseln duning the postpartum period than they requued durtag
the thard trimester

First Tramester ~Farly navsea and varaung can best be treated by hourly feed
mgs and the admmistraten of Insulin every three to four hours according to the
color of the Benedhet test (page 80}

Second Trimester~There 1 but Intle spectat care required in the second
mester other than the usual attention to the diet and readjustments 1 Insulin
dosage 1f they appear to be indicated The lowenng of the renal threshald which
occurs not infrequently dunng thi peniod may lead to the appearance of gh cosuna
withont a carresponding elevation of the blood-sugar fevel Consequently more
dependence should be placed on esumanons of the blood sugac level than on
the amount of sugar in the wrine as 2 gde to changes m the dosage of fnsubin

Thard Trimester—More frequent observations are indicated and the obstetncran
should determine as far as possthle the size of the baby f 1t 1s unduly large a
choice must be made between early nduction of fabor and cesarean sechon
An increase m diet will be secessary in most instances for the baby alone will
require about 30 Gm of dextrose daily and in addition the basal metabolism
hay increased to its highest Jevel Dunng normal labor about 10 Gm of car
bobydrate per hour (150 to 300 Gm fotal) should be made ava fable If dehwvery
u by operative means the same preparations and afterease are apphicable 23 those
employed dunng other surgical procedures (pages 30 83)

CHOICE OF DELIVERY

A prolonged and difficult labor ether normal or induced exposes she diabene 10

several hazards including glycogen depletion danger of sepms, and danger af

hypogfycermia and acidosis Iikewise there 15 danger 1o the baby, which 1 apt to

be farge flabby and overdevcloped As 2 result some chueans aduse the dev

fxery of the diabetic prinmupara by cesarean section: Should thut sppear wrcessary

the usual precaunans and methods of preparation outlmed ender the seetion on
Surgery in the Diabetic  are applcable
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Lactation 1s usually E y and r an add 1 strain for

the diabetic mother Most of these patients are unable to nurse thewr babies

HYPOGLYCEMIA IN THE NEWBORN

Since the description by Rynearson and Randall of the occurrence of spontaneocus
hypoglycemia 1 newborn babtes of diabetic mothers, other reports have appeared
and the frequency of the condition has been pointed out It should be kept in
mind that the newborn normally have a low blood-sugar level Convulsie
se1zures, unusual pallor, or other abnormalities 1n these infants should be suspected
as p of hypogly A blood should be made tm-
medately, if the level 15 unduly low, feedings by tube or infusions of dextrosc at
mtervals during the first few days of readjustment to extrauterme Dfe usually
serve to correct the condition, which will not erdinarily be musdiagnosed if one 15

on guard




SECTION 5
Insulin, Lilly

Preparations

and Accessories of Interest

to the Physiwan Treating Diabetes

INSULIN, LILLY
In May, 1922, following the discovery of Insulin, the Insulin Commuttee of the
Unversity of Toronto accorded to the Lilly Research Laboratorzes the privilege of
co operating with the orignal mvestigators 1n the development of a process for
the large scale manufacture of a highly punfied, stable, umform preparation of
Insubin

Years of research and experience 1n the manufacture of large lots of Insulin,
Lailly, haveresulted in the of methods of and
tion that insure purity, stability, and constant unitage of the product within quite
narrow biological humuts Punty, stability, and umforrmty are essential to satis-
factory results

The dependable umtage of Insulin, Lilly, affords the pauent protectton
agaust disturbances which might follow a change from one lot to another if the
lots 1n question were not of uniform potency

Ever since the development of the first methods of large-scale production
of Insulin, Lilly, both beef and pork pancreas have been the source of supply, and
he product regularly available since 1922 has been derived from both

INSULIN,LILLY,
MADE FROM ZINC-INSULIN CRYSTALS

Early efforts to punfy the relatively crude Insulin of the period immediately
following 1ts discovery led to the crystallizatton of Insulin 1 1926 by Abel and hus
assocaates, of Johns Hopkins The commercral production of crystalline prepara-
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tions of Insulin was not practcal, however, until Scott, of the University of
Toronto, discovered and elucidated the relationship of the metals zinc, cobalt,
tadmmm, and nickel to the cr 10n of the h A sub: 1 quan-
uty of zinc-Insuhin crystals was then prepared at Toronto and adopted by the
League of Nations 1n 1935 as the Insulin standard for the world Smce then, this
ongmal crystalhine material has served as the basis for comparison i the stand
ardizatton of all Insulin manufactured

As now commercially prepared, under specifications established by the
Insulin Commuttee, University of Toronto, and by methods based on the original
work of Scott, Insulin, Lilly, made from zinc-Insulin crystals represents a solution
of essentially chemically pure zinc-Insulim crystals Such crystals, prepared from
the active antidiabetic principle of the pancreas, together wath a small quantity
of zinc (this element having been combined with the active princple in the forma
uon of the crystals), are typical of the only forms 1n which the actve antidiabetic
principle has been prepared 1n a chemically pure, crystalline state Its advantages
over Insulin prepared from amorphous matenial are those inherent 1 a product of
high ch I purity Local and general allergic phenomena, such as
urticarta, are 1n many instances avoided or reduced in severity, and certain
evidence mndicates that it may sometimes permut a shghtly greater utihzation of
sugar than does Insulm of noncrystalline ongin

Insulin, Lilly, made from zinc Insulin crystals 1s a rapidly acting Insulin
and should not be confused with Protamme Zinc Insuhin, which has a slow but
prolonged (twenty-four to forty-eight hours) action In the man, 1ts phystological
effect 15 essentially sdentical with that of Insulin of noncrystalline origin, as are the
rapidtty of 1ts onset and the duration of 1ts blood-sugar-lowering action

PROTAMINE ZINC INSULIN, LILLY
The of P Insuhn 1n 1935 by Dr H C Hage-
dorn and his associates, of Copenhagen, Denmark, and subsequent modification
1n co-operatton with the Toronto 1nvestigators mark another great advance m Lh;
treatment of diabetes A means for prolonging the transient action of Insubm ha
long been sought and was finally achieved by preparation of the anudxzbcellc
hormone 1n sparingly soluble form as Protamine Zinc Insuhn The chnical apfl l;
cation of this product 1n many thousands of cases of diabetes shows clearly 1l 35
principles of diabetic so fitmly established during the past Y“”u;
freed s be altered aliough cervane dewads must be modifisd with a Vll:;" .
taking full advantage of the more deliberate yet powerful action of this produ
as pared with that of dified Insulin
Protamine Zinc Insulm, by reducing th

e number of mjections required
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daily and by correcting the nocturnal hyperglycemia common n the severe case,
has brought the diabetic another step closer to normal hving Protamine Zinc
Tnsulin, Lully, 1s prepared from Insulin, Lilly, by means of the same time-tried
methods of control and standardization which have always assured punty,
stability, and nniform potency of the product

NPH INSULIN, LILLY
NPH [nsulin, Lilly, 1s an 1mproved and d Insulin
of a suspension of crystals of Insulin, protamine, and 2inc  Intermediate 1m action
1t provides a blood-sugar-lowering effect lasting shghtly over twenty-four hours in
most cases It was deliberately selected because of its unique ume-effect, which
closely resembles the action of 2 1 muxtures of Insulin and Protamne Zine Insuhin

It 15 anomatic that any new discovery solves one set of problems but im-
mediately precapitates others Because of the rapid but evanescent action of Insulin,
1t was found necessary to admmster 1t 1n relation to the metabolic load of the
patient, 50 that 1n severe cases injections were required befare each meal A major
problem that developed duning the years between 1922 and 1936 was how to
control the blood sugar level in the fasting condition, a contingency which aroused
conuderable apprehension about ulumate effects on the development of com-
plications

The problem of nocturnal control was finally solved by Hagedorn’s dis-
covery that the action of Insulin could be modified and extended by combining
this substance with certamn protein precip namely, the hustones,
kyrin, and globin  Protamuinc was finally chosen as the precipitant most hikely to
be useful chinically, and after the role of zinc had been more fully elucrdated by the
Toronto group, 1ts 1ncorporation mto the combination resulted 1n the ultimate
markeung of Protamine Zinc Insulin as now available The great contnbution of
Protamine Zinc Insulin to the management of diabetes hes in ats pecuhar attribute
of ling the 1 blood Ievel

Protamine Zine Insulin, too, projected new problems With 1t, individual
readjustment of the patient’s habits of eating, alterations 1n the percentage dis-
tribution of the dietary, and abnormal spacing of meals and between meal feed-
ings have been resorted to 1n attempts to adjust the individual s metabolic load
to the ume-actinty of Protamine Zine Insulin In spite of this, there has remained
a group of severe cases requining multple doses of Insuhn and Protamine Zinc
Insuhn before both daytime and control can be 1] bhished
Stuches have therefore been made of Insulin modifications having vaned rates of
onset and durations of action This signifies another new step in the progress of
“herapy Rather than to readjust the patient s conditions to it the action of the
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Insulin, an attempt has been made to prepare Insuhn modifications which fit the
average needs of the pattent NPH Insulm ts the culmination of a long series of
studies of d acting p Although 1t 13 a distinct chemical
entity, it duplicates 1n large measure the more 1deal timing effected by the so-
called 2 1 mixture of Insulin and Protamme Zmnc Insukn NPH Insulin is unique
1 that 1t provides a highly desirable blending of these effects 1n a single product
which 15 lughly punfied, constant, and crystalline m form

NPH Insulin was chosen from a large group of modifications as the prep-
aration most nearly swted to the needs of the majonity of drabetic patients In
most cases 1t can be cxpected to act with sufficient intensity and rapidity to
maintain desirable levels of daytime control without sacnificing the control of the
nocturnal blood-sugar level

MEASUREMENT OF INSULIN, PROTAMINE ZINC INSULIN,
AND NPH INSULIN

Insulin, Protarmne Zinc Insulin, and NPH Insulin are measured 1n umts and are
supplied mn various concentrations The strength of the various preparations (that
15, the number of units contained in each cubic centimeter) 13 plainly designated on
the wial of Insulin, Lilly, as U-20, U-40, U-80, or U-100, on the v1al of Insulin,
Lilly, made from zinc-Insulin crystals and on that of NPH Insulin, Lilly, as U 40
or U-80, or, 1n the case of Protamine Zmc Insulin, Lilly, simply as 40 or 80 units
per cc A standard color of rubber stopper has been maintamed for each concen-
tration of Insulin, Lally, preparations yellow for 20 umts per cc , red for 40 unts
per cc, green for 80 umits per cc , and orange for 100 umts per cc Thus

1e¢c of U 20 Insubn contawns 20 units
1ce of U 40 Insulin contains 40 units
1cc of U 80 Insuhin contains 80 unuts
1 ec of U 100 Insuba contams 100 upits

Therefore, 1f a patient requires a 10-umt dose of Insulin, he can obtain it in the
following ways by injecting 1/2 cc of the U-20 concentration, 1/4 cc of the U-40
concentration, 1/8 cc of the U-80 concentratton, or 1/10 cc of the U-100 concen-
tration
The total volume of each such dose vanies with each concentration, but the
actual effect 1n terms of carbohydrate combustion remains the same since the
same number of Insuln umits 1s represented It 15 recommended that for cach
case a concentration be selected that will allow each dose to be admistered 1
a volume not exceeding 0 5 cc The U-40 concentration ss most commonly used

The site of myection of succeeding doses should be varied Luterature de
scribing the techmc of admmistration accompames each pachage
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HOW TO MEASURE INSULIN

=34

o
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The above diagrams show the mark ng style approved by the Amencan Diabetes Association and are
known 25 the Official Insul n Synnges Only one scale 19 used markings are 10 red for U~40 and 1 green
for U 80 concentrations (40 and 80 uits per ce cespecavely)

g,8, 8 8. 8 8,8 8 ¢ 8
Sla|o|sialelin]al|a l s
s{sle|3|d|3]js{s|3]2
(; ’
= T
J
40 units per cc 4 8|12} 16 [ 20| 24 | 28 | 32 [ 36 |40 unmus
80 units per ec 8|16 | 24| 32| 40 | 48 [ 56 | 64 [ 72 (80 umuts
100 umts per cc 10 [ 20 [ 30 | 40 | 50 { 60 § 70 | 8C | 90 |100 units

The above diagram shows how to measure a given dose of Insul 1 preparanons
with syringes cal brated 1 tenths of 1 cc

HOW SUPPLIED
Insulin, Lilly, 1s supphied 1n 10 cc wials, designated U 20, U-40, U 80, and U-100
and contaming 20, 40, 80, and 100 unts per c¢ respectnely The U-20 and U-40
concentrations ate also supphied n 5-cc vials
Insulin, Lilly, made from zinc-Insulin erystals 1s supphied in 10 ce vials, desig
nated U.40 and U.80 and contaiming 40 and 80 umits per cc vespectively
Protamine Zane Insulin, Lally, s supplied 1n 10 c¢ vials contaiming 400 and 800
units and labeled 40 and 80 units per cc respectively
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NPH Insulin, Lafly, s supplied 1 10-cc “sounded square” wials, designated
U-40 and U-§0 and contamning 40 and 80 unsts per cc respectinely

Store 11 a cold place, preferably a refrgerator

ACCESSORIES OF INTEREST TO THE PHYSICIAN
TREATING DIABETES
Amponles Di {<-G¥ ) Solution, Lilty—These arnpoules are espenally
demgned for intravenous use i emergencies
Iatravenous injections of dexirose arc sndicated 1n conyunction yoth Insulin
1n certain cases of iabetic coma and in combating the late stages of hy poglycemta
Lally dextrase ampoules are made from an exceptionally pure dextrose
{U S ¥} and supplied as app 1y 50 percent sol Further dilution to
the desired concentranon should be made wath stenfs dotilled water
Amroures Dexrrose {d-Grucose) Sorvtion, 10 G, 20 ¢, contain a sterdzed
solunon of Dextrose, U § P, 10 G, an Water foc Inyection, US P, g8 (o
make 20 cc Supphed 1n pack of 10D ampoules (No 200)

Vitamin Preparanons—The following selected Lally vitamun prepasations are

particularly applicable to therapy 1o dizhetes

BeraLy 8 (Thiamn Chloride, Lally), i various desage forms for both oral and
parenteral adminsstration

‘Beeomv’ (Vitarnin B Complex, Latly) (No 300) Supphed in pachages of 30, 100,
and 1,000 pulvules

‘BrcoTiy with Vizasax € (Vitamin B Carmplex wath Vitamua G, Lilly) {No 323)
Supplied in packages of 30, 100, and 1,000 pulvules

‘Crvaun’ {Ascorbuc Aaid, Lilly), 1n pach of 6 and 100 2mp
100 mg 102 ce (No 319), 1n pachages of 2, 6, 25, and 100 ampaules con
taung 500 mg e (No 424), mn packages of 6, 25, and 100 amPO‘;i;;
contaming 300 mg 1w 5 cc (No 373), and in packages of 6, 25, and
ampoules contaimng 1 Gm 1 10 cc (No 374}

Niconnames (Micotme Acid Amide), 1n parkages of 6 and 100 ampaules contar?
tng 100 mg 1 2 {No 345) (e

Nrcorie Actp, i packages of 6 and 100 ampoules contaimng 100 mg n
{No 327) . .

Rszoruavin, in tablets, and 1n ampoules with meotinamude

‘Murticesrn (I’am\;namms, le};y), in packages of 30, 100, and 1,000 E"s":f
{No 100), designed ta furnish 1 one dose the average dally vitamis
quirement

1
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THERACEBRIN (Pan Vitamins Therapeunc Lilly) in packages of 30 and 100
gelseals (No 200) for treatment of multiple vitamin deficiencies

\mpoules Lactate Ringer’s Solution {twenty five times concentrated) 10cc 1n
»achages of 6 and 100 ampoules (No 261) 20 cc 1n packages of 100 ampoules
No 262) The concentrated solution diluted twenty five times makes the lactate
inger s solution for chimcal use

[ablets Saccharin, Soluble—Tablets Saccharin Scluble are available in small
lass flasks Saccharin s approumately five hundred times sweeter than cane sugar
nd may be used safely by the diabetic Only a very small amount of sacchanin 15
1eded When an excessive amount 1s used 1t causes a bitter taste In susceptible
ersons sacchann may produce gastro mtestnal disturbances headache and
rervous 1rrtability

Jrine Sugar Test Case, Sheftel, 1s a compact portable set suitable for the hand
ag 1t employs reagents 1n tablet form so that there 15 no danger of spilling It can
¢ set up anywhere and an accurate quantitative test for sugar can be run 1n five
mnutes (sce page 152)

Wilkerson Heftmann Blood-Sugar Screeming Test Kit—A portable kit for a

apid and simple test to determune blood sugar within certain ranges using finger
ip (capllary) blood (see page 152)
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The Diet Prescription

Tmz FoOD requirements of the diabetic patient depend upon various factors,
such as age, weight, height, sex, exercise, and general conditton Therefore,

the appropriate diet prescription, 1 ¢ , the total calories and the proportion of car-
bohydrates, protemn, and fat, should be determined by the physician for each pa-
tient sndividually, and 1t may be necessary from time to time to change the pre-
scription according to changes 1n the patient’s condition, such as gain or loss 1n
weight, tllness, infection, and the like

The following sample menus have been selected as representative of diets in
general use 1n the United States The amount of each food s given both 1n grams
and sn household measures Weighing food 1s a more accurate method of determtn
10g 1ts amount than measuring 1t with household utensils such as teaspoons, table-
spoons, and eups, however, housthold measures will prove useful under circum
stances tnwhich weighing 1 impossible Liquids may be measured by volume with
accuracy

The menus have been arranged according to the several methods and ratios
in common use today and are based on the newer classification of foods by the
U S Department of Agriculture Class I Menus (Menus 513, 561, 605, and 653)
are companions respectively to Menus 510, 554, 602, and 650 They are included
for those who still prefer diets of the high fat, low-carbohydrate type

Class 11 of these menus (Menus 510, 554, 602, and 650) consists of diets hav-
ing a ratio of car to fat of app ly 134 to 1 Menu 510 1s smitable
for starting treatment 1n the adult Menus 554, 602, 650, and 607 are theoretically
2ppropriate for adults weighing 50, 60, 70, and 80 kilograms* respectively They
provide the usual 30 calories per kilogram of body weight and have been prepared
in accordance with the present tendency to replace fat with carbohydrates

Class ITT (Menus 579, 583, 587, 591, 595, 599, and 607) consists of menus
arranged according ta a higher ratio of carbohydrate to fat, namely, 2 to 1 These

._v.u To changez grams 10 ounces duvde e suisber of grams by 30
2pow
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Class I Diets » Menz Ny, 561

Ratio Gm C10Gm 7 tio}
PIET PRESCRIPTION Total Carbohydrate 110 Gm
}2,630 Calories

dadly smount 1n grams of Proten 50 Gm
carbohydrate, protemn, Fat 110 Gm
and fat >
Meals Gm Houschold Measures C P F
Morning
Fruit, Group Ty 100 1 med orange 2 1 9
Cereal ¥ 15 3{c com flakes ooz ¢
Egg 50 av o 6 ¢
Bacon, crip 10 2ty strpa~335{* Jong 0 2 s
Bread 15 3 av shee 7 roe
Milk 100 3£ glassor 334 ox 503
CreamCoffee M 2T ortex 1 1 6
Butter, or fat 20 4t ° o 16
Total for Meat 38 15 3
Noon
American cheose® 30 136 shoes—33"x254"x 14" o 7w
Vegetable, Group I 100 1 large 3% vegetable valad 32 a0
Vegetable, Group HI* 10 3 ¢ young peas L4 3 0
Bread 15 3§ av alee 7 01 0
Fruit, Group 1V'* 100 2 med peach halves—2347 d 2 1 0
Mk 100 34 glass or 35 oz 503 4
Cream—Coffee 30 2T ortor o1 8
Butter, or fae " o 0 1
Total for Meal LA
Evenng 2
Meat, lean, caoked * 301 shice lean boef—~334"x2 84 2 54" L4 >
Vegetable, Group 17 100 3/ ¢ green beans, ca 3 2 K
Vegetable, Group HII* 100 37¢ choed carrots s 3 H
Bread 20 3 av shee 62 o
Frut, Group IV* 100 23 elices pineapple~ 147 th , 3 ¢ 21
Mtk P
Cream--Coffee S8 33T oritfoz 2z -
Butter, ar far 30 27T 32 " 36
Tatal for Meal s 3 108

TOTAL FOR DAY

omeantions Om —~Gram. G~Carbohydrate P—Proten FeFat, T ~—Tablespoon L denrpoon
02 ~OURCES € —CUP en ~—canned ok —cooked d ~diometer av ~average med ~medium

S apmwectened gf —~gla tom —tomata jc —guice veg ~vegetable

*See “Equivalents and Substittes ™
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Class I Duets « Menu No 605

Ratio G Cto Gm F

1101

oizy prescripTion Total
daily amount 1 grams of
carbohydrate protein
and fat B>

Carbohydrate 120 Gm
Prote n 60 Gm »1 800 Calories
Fat 120 Gm

Meals Gm Household Measures ¢ P F
Mornin,
Fewt Group 1V* 100 1 med orange 2 1 0
Cereal® 15 s, ¢ corn flakes w2 0
Egg 5 1av o 6 6
Bacon cnisp 15 3thnstr ps—3%" long o 4 8
Bread 20 3;av slee 2 0
Mik 100 34 glass or 334 0z 5 3 4
Cream~Coffec 50 33T ori3 o0z 2 1 10
Butter or fat 15 1T o 0 12
Total for Meal 40 19 40
Noon
American cheese® 30 134 shees—3 4"x234 x 36" 0 7 10
Vegetable Group I* 100 1 farge 3% vegetable salad 3 2 o
Vegetable Group III* 100 %4 ¢ young peas 9 3 0
Bread 15 % av she 7 01 0
Frut Group IV* 100 2med peach balves—235" d 2 1 0
Milk 150 34 glassor 50z 75 &
Cream—Coffee 50 34T erl3foz 2 1 1
Butter or fat 17 3% o 0 4
Total for Meal 40 20 40
Evening
Meat fean cooked® 30 1 shice lean beef—334"x2 55" 44" o 9 2
Vegetable Group I* 100 34 ¢ green beans en 3 2 0
Vegetable Group III* 100 3, ¢ dced carrots 9 3 o
rea
Frut Group IV* 150 33, shees piacapple—34* tk 37 d 8 1 0
Mk 150 3, glassor 5oz 75 6
Cream—Coffee 50 34T orl3foz 2 1 10
Butter or fat 21 5%t o o 2
Total for Meal 39 21 40
TOTAL FOR DAY 19 60 120

ssarwmontGm—Gram C—Crbohydrate P—Prote n F—Fat. T —Tablespoon t—teaspoon.
o2 Toumees ¢—cup cn—canaed ck —cooked d —d ameter v —average med —med um Gk —thick
Satnweetensd gl —glaw tom —tomato Je u ce veg —wngriable

Equ valents aad Subst tutes
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Class I Duets » Menu Ne 553

Rato Gm CtoGm F Ttol
DIET FRESCRIFTION Total Carbohydrate 140 G,
daily amount so grams of Froten 70 Gm }z,xoo Calonies
carbohydrate, protein, Fas 140 Gm
and fat >
Meals Gm Hauschold Measures ¢ P F
Morning
FPrst, Group IV* 100 1 med orang 12 8
Cereal® 2 3iseantc ok catmest (23T dy) . B 2 0
Egz 100 2av 0o 1
Bacen
Bread 25 Yhav shee 2 2z 1
Mk 00 3 glass or 33 oz 5 3 4
Cream—~Coffee 60 4T orZoz 2 2 2
Buteer, or fat 2 st o o 2
Tota} for Mest 46 13 4
Noon &
American cheese® M 1 shee—33" 2 3" o s 2
Vegetable, Graup 1* 100 1 large 3% vegetable salad 3 2 H
Vegclablt, Groap H1I* 100 ¥ ¢ young peas 2 3 H
20 ¥ av shee w0
Frwl. Group IV* 100 2 med peach halves—224" d o 1 H
200 1glasorG3foz w12
Sram--Cofiee @ 4T or2oz LA
Bustter, or far 2% 5t o 3 i
Total for Meal 46
Evening 1
Meat, Jean cooked* 30 3 shee lean heef—358"%2 18" 5" o g H
Vegetable, Group I* 100 4 ¢ green beans, eu 3 e
Vegetable, Group YII* 100 3{ ¢ diced carrots ? F
Bread 30 1av shee 15 H
Frun, Group 3w+ 100 255 show pocapple—3iTk, 374 12 L g
Mtk 150 3{glawor Soz T3 e
Cream~Caflee 80 4T or2oz T
Butter, or fat M ZfllT 8 35 46
Totx! far Meal 10 70 140

TOTAL FOR DAY

PProtem  F~Fat -T'”='P°"“ i ,xl’fﬂ

Gm ~Gram anec
o1 —ausias € —up oo —~casned et & e av —aversge eed
Jums —unsweetene gt —glass tom —tomate j—juiee veg —-vegersbie

“Sce Equivalents and Substrtates
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Class I Duels » Menu No 510

Rato Gm C1oGm F I3
pret parsckipTIon Total Carbohydrate 105 Gm
da ly amount 11 grams of Proten 40 Gm }1,210 Calones
caxbnhydrat: prote n Fat 70 Gm
and fat B>
Meals Gm Household Measures ¢ P F
Morning
Frut Group IV* 100 1 med orange 2 1 0
Cereal* 15 3¢c corn flakes moz 0
Egg
Bacon cr sp 15 3 thin strips~374* long 0o 4 8
Bread 15 3§av slee 7000
Mk 120 140z glas 6§ 4 5
Cream—Coffee
Butter or fat 11 2fullt 0 o 9
Total for Meal 3% 12 22
Noan
Amer can cheese® 20 1slee—334"x234"x 3% o 5 6
Vegetable Group I* 100 1 large 37 vegerable salad 3z 0
Vegmhle Group III* 100 34 ¢ young peas 9 3 0
20 3av slee 0 2 0
l}:;n v. Group w* 100 2med peach halves—234* d 2z 1 o
ko
Crum—Ccﬂ'ec 30 2T orloez 116
Butter or fat 15 1T o 0 12
Total for Meal 35 14 24
Evenmg
Meat Jean cooked
Vegetable Group 1* 100 3, c green beans cn 3 2z 0
Vegetable Group II* 100 3, ¢ d ced carrots 9 3 0
Bread
Frut Group IV* 100 234slcespneapple en —347tk 3°d 12 1 0
Mk 200 1 glassor 633 0z 10 7 8
Cream~Coffee 30 2T orter o1 6
Butter of fat 12 24t o 0 10
Total for Meal 35 14 24
TOTAL FOR DAY 106 40 70

Amarviamoss  Gm—Gram  C—Ca bohydrate P—Proten F—Fat T —Tablespoon
8 —oubces €~cup tn -<m=d rcacked 48 vt 2V oaveraf T e v % — G
unk—unsweetencd gl —glasy jom —tomata Jo —Ju e veg —vegetable

“Sec Equ valents and Subn ey
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Class II Diets « Meny No 554

RatioGm CtoGm F 1%t
it #rESCRIPTION Total Carbohydrate 135 Cm
da ly amount 1 grams of Protem 50 Gm }: 550 Calor e
carbohydrate protemn Fat 20 G
and fat o
Meals G Houschold Measuses c P ¥
Mornng
Fru 1t Croup 1V* 100 1 med orange o1t
Cereal® 15 34 ¢ corn fiakes o2 0
Egg 56 lav LA
Bacon
Bread 30 1av shee B3 1
M 120 1 feoz glase [ é
Cream—Coffee 30 2T orloz orog
Butter o fat 16 1T ¢ SR
Total for Meal 5 U
Noon »
Amerrcan cheese® 30 136 5 corm 33 R AT s 7 u
Vegetable Group 1* 100 1large 3% vegetable satad 3 § H
Vegetable Group II1* 100 I ¢ young peas 4 I
Bread 30 Tavslce o1
Frust Group Iv+ 150 3 med peach halves—~234" d 18
Mtk B
Cream-~Caffee 0 2T ortez [
Butter or fat 15 1T 57 o
Total for Meal 16
Evening
Meat lean cooked s 2 0
Vegetable Group 1* 100 3 ¢ groen beans en A
Vegetable Group II* 300 3¢ c chced carrots A
Bread 15 3avsce , ;10
Frut Group Iv* 100 234 shees p neapple—34 tk 3°d. o7 s
Ml 200 1 glassor 63§02 : 2 9
Cream~Coffee 6 4T or2oz ]
Butter or fat 12 234t 3 16 0
Total for Meat e B 0
TOTAL FOR DAY
Gen—Gram PPrown Fofat T—Tablerpoon t~eufond

o o
07 ~ousces € —-cup ¢n—canncd ck—cooked d—d ametes av—average mied —med u
ung —upswee enod gl —glass tom —~tomats o~y ce veg —-vegerable

*Scc Equ valents snd Subst tutes
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Class I Duets « Menu No 602

Rato Gm GtoGm F 136 101
seT prescrirTION Total Carbobydrate 165 Gm
daily amount 1n grams of Proten 60 Gm }1 890 Calories
carbohydrate proten Fat 110 Gm
and fat [
Meals Om Household Measores < )4 ¥
Morning
Frut Group IV* 150 34 glass or 5 oz orange yu ce 8 1 0
Cereal* 20 fscantc ck oatmeal 2% T dry) 15 2 0
Egg. 50 1av 0 6 6
Bacon crup 10 2 thn ser ps—33* long o 2 5
Bread 30 1av shee 1B 03 1
MI 150 3, glassor 5 oz 75 6
Cream—Coffee 30 2Torloz 1 16
Butter or fat 15 1T o 0 12
Total for Meal 56 20 36
Noon
Amer can cheese® 30 134 shees—-334"x255"x 54" 0o 7 10
Vegetable Group I* 100 1large 3% vegetable satad 3 2 o
Veg:table Group II1* 100 ¢ young peas ¢ 3 0
45 13 av shees 2 4 1
Fru t Group IV* 100 2'med peach halves—234" d 12 1 o
M, 120 14z g 6 4 5
Cream—Coffee 30 2T ortoz 11 6
Butter or fat 18 33¢ 0 0 15
Total for Meal 53 22 37
Evenun
Meat lean cooked
Vegetable Group 1* 100 34 c. green beans ca 3 2 0
Vegetable Group I11* 100 34 ¢ d ced carrots 9 3 0
Eread 40 135 av sl ces 20 4 1
Frut Group IV* 100 23¢ shees p neapple--3* tk. 37 d 12 1 0
Mk 200 1 glass or 625 o 10 7 8
Cream—~Coffec 50 3%T ert3foz 2t 10
Butter or fat 22 4%t 0o 0 18
Total for Meal 56 18 37
TOTAL FOR DAY 165 60 110

AMkEviATOw  Gm —Gram C—Carbohydrat: F—Proten F—Fast T —Tablespoon t—teaspoon
“—ounces l:—cup en—canoed ck —cooked d ~~d ameter av-—a erage med —med um tk—th ek
St gl glas o —tomato e —yuce veg —vegeuble

*See “Equ valents and Subs tu
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Class If Diets « Menu No 650

Rato Gm Cto Om F

134tat

vIET PRESTRIPTION ‘Wotal
Qaly araount o grams of
carhohydrate, protetn,
and fat >

Carbohydrate 195 Gm
Protemn 70 G 2,230 Calories
Fat 130 Cm

Meals Gm Houschotd Meavures ¢ P F
Morning
Frut Group 1V* 200 1 glass or 63§ oz orange juice % 2z 0
Gereal” 20 Jiswante ck oameal 2¥ T dey) 15 2 0
Egg 100 Zav o 13 1
Bacon
Bread 45 13 av slices 2 4 1
Muk
Cream—Coffee 100 34 glass or 33 0z 4 3 B
Butter, or fat 14 1scamtT 0 o i
Total for Meal 65 24 4
Noon
American cheese 20 1sheem3 3RS NA" o 5 4
Vegetable, Group 1* 100 1 large 3%, vegesable salad 3 2z @
Vegetable, Group TH* 100 ¥ ¢ young peas 9 3 &
Brea 45 154 av shces 22 4 1
Fruit Group [V* 200 4 med peach halves—23" % 2 9
Mik 100 3¢ glass or 334 or 5 3 4
Cream—Cofice 0 4T orzor z 2 B
Batrer or fat 25 1T o o 2
Total for Maal 65 2t &
Evening
Meat lean cooked* 30 1 shoe loan beef-3 324" ¢ 0 2
Vegetable Group 1* 100 35 c green beans, en LI
Vegctable Group TIL* 100 3 ¢ diced careots A
Bread 45 334 av sices z H
Frutt, Group IV 200 5 shices pincapple— 34 tk, 374 S S
Ml 100 3 glass or 335 02 53
CreamCoffes 0 4Torzo .
Butier, or fat 31 ZRMT o a8 a
otal for Meal S R

TOTAL FOR DAY

Gm ~Gram C.

Pfroton FeFat T ~Tublesponn Loieabony

0z ~—0unCes € ~~cup ¢ —caaned ok —cooked d

e dameice av —average med —med um

uon —untweetened glglass fom ~tomato jc —ju ce veg —vegetable

*See Equivalents and Subshrutes
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Class HT Diets » Menu No 579

Rato G CtoaGm T

2wt

oiet perscarprion  Totat
daly amount 1n grams of
cathahydrate proten
Line

Carbohydrate 100 Gm
Proten m(‘m}\ 098 Caleres
Fat 56 Gm..

and fat
Meals [ Houschold Measures ¢ ® F
Mormng
Frat Group IV* 100 1 med orange 25 0
Ceeeat® 15 5, ¢ corn flakes o2 9
Egz 100 Zav 0 13 n
Bacon
Bread 10 Hav dee 5 1 e
Milk slem 199, Y 5 3 0
Trvam—Coffee A ]
Butter or fat I 2sem o O ?
Total 33 9% i
, Noon "'§
American ch at W L
Vegers 3 2 0
s 3 0
2 10
9 &
0 9 6
LR B
[
2 ¢
39
2 0
o o
&N 3 e
o 8
2 16
30

nans
thuck
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Class I Diets » Meny No 583

Rato Gm. Ceo @m, ¥ 2w
BDIET PRESCRISTIDY Totat Carbohydrate 120 Gm
o Protein 60 Gan. 1,260 Calortes
Fat 60 Gm.,

aly amount 1 grams of
carbohydrate, proten
fat

and

Gm

Meals Houschold Measures ¢ r 7

Morning
Fruit Group 1+
Cereal*
Ey
Bacon
Bread
Milk
Cream —Coffee
Butter or fat
Total for Meal

Noon
Amlerican eheese
Vegetable Group 14
Vegetable Group v+
Bread

Frue Growp 1y
Malx

Cream- Coffee
Botter or fat
Total for Meat

Evening
Meat lean cooked *
Vegetable Group I
Vegetahle Group I1f*
Bread
Fruit Group IV'*
Mk

Cream—Coffee
Butter, or far
Total for Meal
TOTAL FOR DAY

ploir]
20
00

15
100

6

100

50
200

1 med orange
34 scant e ok oatmeal (238 T dry)
2av

3 2v shee
34 glass or 334 o7

Tfally

13 shoes—380°523¢c 3¢
1largs 3% veg valad, and 34 g1 tom. jc
Tmed porato barled—234" ¢

Tmed peach halfm2547 o,
1 glass or 634 ox

Kt

1 slice lean beef—335x234"x 37"
54 c. green beans cn

3 ¢ diced carrots

1av shce

25§ shices pucapple~ 5” tk , 3° 4,

2T arlon
1 scant T

o

8
OO ww

RO NO waw

B

BT

SN ®o ool

s

e ousaon

1
20
60

oomiviaToNs Gm ~Gram  C-Cacbohydrate P—Protesm FoFar T —~Tablespoon  t.~teatpoon
)

OF ~DuNCEs € -—cup oA —canged <% —conk
uns —unswestened g —glacs
"See  Equvalents aad Subetn

d —diameter av—aycrage med —aediim 1 —tuck
1 ~~[oraat jc —juice veg ~vegetable
tutes



The Duet Prescription

Class Il Duets « Menu No 587

RatoGm CtoGm F 211
preT prESCRIPTION Total Carbohydiate 140 Gm
daily amount n grams of Prote n 60 Gm }1 430 Calor es
carbohydrate protein Tat 70 Gm
and fat Py
Meals Gm Houschold Measures cC P F
Morntng
Fut Group IV* 100 1med orange 2 1 0
Cereal* 10 34c corn flakes 8 2 0
Egg 50 lav o 6 6
Bacon
Bread 30 1ayslee 1503 1
Mik skm 200 1 glass or 634 0z 07 0
Cream—Coffee
Butter or fat 20 4t o 0 18
Total for Meal 45 19 29
Noon
Amer can cheesc® 30 114 shees—354"x234"x 38" ¢ 7 1
Vegetable Group 1* 100 1 large 3% vegetable salad 3z 0
Vegetable Group VI* 100 1med potato ba led—254" d 8 3 0
Bread 10 Yavslce 5 1 [
Frut Group IV* 100 2med peach halves—254" d 2 1 0
Mk 180 1 scant glass or 6 0z 9 6 7
Cream—Coffee
Butter or fat 9 Zscantt o 0o 7
“Total for Meal 47 20 24
Evening
Meat lean cooked* 30 1 slcelean beef—33{"x254"x 34" 0o 9 2
Vegetable Group I* 100 3, c green beans cn 32z 0
Vegetable Group III* 100 3, ¢ diced carrots 9 3 0
Bread 35 lifeav slces 17 3 1
Frut Group IV* 100 234 slces pneapple—K" tk 3°d 2 1
Mk 100 3 glassor 3, 5 3 4
Cream~Coffee 30 2Torlor o1 6
Butter or fat 12 234t 0 o 10
Total for Meal 47 22 24
TOTAL FOR DAY 139 61 7
ABEREV ATONS  Gm—Gram C—Ca bohydrate P—Proten F—~Fat T —Tablespoon t--tea poon
02 —qunices ¢ —eup ¢n —canned ck —cooked & —d ametér av —average. mied —med um tk —th ck

um —unsweetened gl —glan tom
See Equ valents and Substitutes

tomato jc —ji ce veg —-vegetable

106/107






The Dt Prescription

Class O Duets + Menu No. 595

Rata Gm Cto Om. F Zwot
pies paeserivnion Total Carbohydrate 180 G
dauly amount n grams of Protein $0 Gm }1,7*0 Calorses
cachohydrate, protein, Fat 90 Gm
and fat B>
Meals Gm Houwchold Measares I+ r F
Merning
Fru, Group IV* 150 3§ glass or 5 oz ormnge yuwe 1 1 0
Cereal® 20 3 scamte ok vatmeal (23; T dey) 15 2 L]
Egx 0 tar 9 & b
Bxcon, chsp 15 3 thin stnpe—334" long 2 4 8
Bread 40 13§ av shoe 0 4t
Mk 120 1 4oz glass 4 + 5
Oream~Coffee
Butter, or fat 2 24 @ [O1
Tou for Meal 59 21 30
Noon,
erican chrest
Vegetable, Group 1* 100 1 farge 3% vegetable satad 32 0
Vegetable, Gmup VI® 100 1 med posato, baled—254" 18 3 3
20 #av ahee w ooz B
Frut, Group [V* 100 2 med peach halves—23¢" & 12 1 [
M 300 134 glasses ar 10 0z 5 10 12
CreamColfre 50 34T or 1% 0z 2 t 16
Busser, or fat w2 o o 8
Total for Meal 6 18 30
Evening
Mea, dean, conked®. 30 1 shioe lean boefn 35¢"X254"2 3" 8y 2
Vegetable, Group 1* 100 31 c. green beans, ¢a 3 2 a
Vegetable, Group VE* 100 34 ¢ toro, en B3 0
Bread 45 13 av shces 2 4 1
an. Crovp Ve 100 $med apple—224* d 15 1 ?
Q“"ﬂ-mﬁw 30 34T or1x o 2 1w
Buster, or fat 2 Attt 6 o 1
Total for Meal 0 20 30
TOTAL FOR DAY s 60 90

dswwnion Gm—Gram ConCorbohydrate P—Protisn FoFat T —Tablespoon, t—teaspoon
BELGUACE, ¢ tDp gn ecarucd ek ecooked 3 —diatMEP AV —AVETBES oteS weantthum kst
unkunpweetened g weplas e viomata gt —juice veg ~-vegeut

"See “Equivalents and Sobeunites

10B/309



Diabetes Melhtus

Class I Diets « Menn No. 599

Ratwo Gm Cta Gm F 20t
o1ET paescrwetion  Total Carlohydrate 200 Gm
darly amount i grams of Protein 60 G }1,940 Calones
carbohydrate protein, Far 120 G
and fat el
Meals Cm Houschold Meatures c p ¥
Morning
Frant Group {V* 200 £ glass or 35 0z orange jusee 24 2 o
Cereal® 23 3dc ck oatmeal M T dry) 303 0
Egg
Bacon crsp 185 3 thunstrps33" long . o 4 3
Bread 25 Ypav dhoe 27 2
Mk 00 iglawersifoz 10 7 8
Cream~Coffee 50 IMTorthor z 1 0B
Butwer, or fag 0 2@ o o B
Toral for Meal &7 1% 35
Noon
Ametican chogse” 20 1 ahee—33"x3H XM o 5 8
Vegetable Group I* 100 1 large 39 vegetable salad . 32 g
Vegetable, Group VI® 100 1 med patato, buded—234" ¢ -
Bread 30 1av shce 1503 !
Foun Group IV* 200 4med peach hatves—234" ¢ 24 2 H
Malk 120 140z glan 6 4 :
Cream~—Coffee 0 2T ortaz 3 é M
Butter, or fat 19 4scantt ¢ 0 3
Total for Meal €
Evening o 2
Meat, fean, cooked™ 30 f shee Jean beef334"x234"x 3" o H K
Vegetable, Group 1* 100 3 ¢ green beans, co 2; RS
Vegetable Group Vi* 150 3{c comytn P
Besad 40 135 av shoes 1 e
Frust, Group V* 100 1'med apple—234*d 5
Milk 2 1 10
Cream—Cofffce 50 34T oripfor 2
Butter, or fat 24 1T and 2wcantt o a o=
Total for Meal 201 60 100

TOTAL FOR DAY

Lteaspoon

axsevintions G —Gram  CoCarbobydrate PocProteu Poat T—Tablespoon o eily

x —outices ¢ —cup €n wcaned ok —toaked &

—duargter av —eaverage med

uns ~—unaweetened gl w-glasw tom —tamato jc —yuce Veg swvegtuable

¥See Equivalemtr and Substiputes”



The Dret Prescription

Class T Duets » Menu No 607

Rato Gm CraGm F 211
ot ewzsorirrion Total Carbohydrate 240 G
da by amoust s grams of Protews 60 Gm }z 280 Cal t s
carkobydrate prodis, Fat 120 Gm
and fat B
Meals Gm Houschold Measures ¢ H 1
Morning
Frut Group YI* 150 34 glass or 5 oz grape June um
Cereal® 20 Hscame ck oameal (23, T dny 1
Ery 56 3av
Bacon crp 10 2 thin strps~-334” tong
Bread 60 2av aleas
Nk 00 5 glass or 33 0z [
Cream~Coffee 50 33T ori13i0z
Butter or fat 16 LRHT
Towd far Meal 9 oo
Noan
American cheese
Megatable Group 1* 100 1 large 3% vegetable salad
Vegetable Group VI® 300 1 med potate baled—234" d i
Heead 50 Zav seo
Erat Graug IV* 150 3med peach halves—23¢" &
MK 200 Iglasor 6350z §
Cream~Coffee 5 BT or1%ox
Butter oF fat 25 St
Tota} for Meal 81 14 4
Evemng
Meat bean cooked* 30 1shoe fean boef~3347x25 03y o
Vepctable Group fU1* 180 3 ¢ O cod camrots °
Vegruble Group VI* 100 1 med potate boded-—234” d 18 N
Bread 40 Shav shees 20 4
Jru Graup vs 200 2'med spples—2567 8 30
Cream—Goffee 0 T orihor ’ ot
Bukter or far 34 z}i'r and 1 fc)mn noono
Total for Meat ~§ 32 4
TOTAL FOR DAY 238 61 10
uranog  Gm—Cram  G-Carbohydiate PeBroten ¥—Fat. T ~Teblespoan ra poon

GRUEL € ntup tuacanned ck—cooked dmed ameter WY --average med —medum ko LGk

WAL —Gasweeten

P ed g —glas tom —tamate jeempr o vog —vegetable
“Ser “Equvalent and Substtutes e *

§HO/4M



Diabetes Mellitus

Class IV Diets « Menu No 580

Rauo Gm Cto Gm F ER!
oIET pREScRIeYiow Total Carbohydrate 150 Gm
dady amount 1n grams of Proten 6 Gm.}!,l% Catones
carbobydrate, protem, Fat 50 G
and fat B>
Meals Gm Housthold Measures c P ¥
Morning
Frus, Group IV* 100 1med orange 210
Cereal® 20 }{xan(c ck oatmeal 23 T dry) 15 2 [
Egg 50 1la 0 & ¢
Bacon, ansp 10 2 fhun spa334* dong ¢ 2 5
Hread 30 1av shee 3503 1
Mk, slam 150 3 glaserox 7 5 0
Cream—Coffee
Buter, or fat 5 1t ¢ o 4
Total for Meal #1346
Noon
American checsc® 30 13 sheey—3Hx2I 3" o 1 w0
Vegetable, Group I* 100 1arge 3% vegetable salad 3 2 0
Vegetable, Group II* 100 3{c young peas s 3 0
Bread 30 {av shee B3 1
Frint, Group IV* 150 3 med peach halves—~254’ d B 1 0
Mk skim 120 140z glass ¢ ¢ 0
Cream—Cofflee .
Butter, o fat 8 14t o o 8
Total for Meal 5120 3
Evening 2
Meat, Jean, cooked* 30 1 shee lean beef—354"x234"%34” e s .
Vegetable, Group 1* 100 3{c groen beans, oo 3y 2
Vegetable, Group ISY* 100 3{ ¢ diced carrots e 3
Bread 30 1av shee i f 0
Frast, Group IV* 156 337 shees pineapple— 347 th, 374 18 N
Mk 100 5 glass or 35 oz 503
Cream-—~Coffiee o o
Butter, or fat 12 24t 50 2 I
Tatal for Meal o 0 S0

TOTAL FOR DAY

ApmRavisTION? G —Gram C—Carbohydrate P—Profen FFat T —Tablespood L‘;__“MP“’"
OF ~oMACES ©-~Cup ¢a ~-canned ck —cooked d —diameter #¢ —average med —med um.
itny —~unsweetened gl —glazs tom Lrsto e ~puice veg —vegetable

*See “Equivalents and Substtutes ®



The Duet Prescription

Class IV Duets = Menu Mo 584

RatoGm Cto G F 3101
v s passertprion Total Carbohydrate 180 Gm
daly amount 14 grams of Praten @ Gm }1 500 Catar es
carbohydrate protewn Fat 60 Gm
d bat By
Meals Gm Houschold Measres [ S
Morning
Frus Group Ty * 150 3, glass or 5oz orange gu ce [
Coreat® 20 3scantc ok oatmeal (23, T dny) 19
Egy 50 tav [ « 3
Baton crip 10 2 tun sir ps—-334° lony [ S
Bread 40 13 av sices a4
Mk $50 3 glassor 5 oz
Creanm—Coffee
Butter or fat 4  iscanty © )
Tatal for Meat 40 20 2t
“eon
Amer can cherse® 20 1 cem334X2102"x 34" 0 & 4
epezable Group 1* 200 targe3Tweg salad and Siglawtomyc & 4 @
F3able Croup VI® 100 1 med potare bodede2jird Bt
Fread 40 13 av slees o a 1
Feut Growp Jv+ 100 2'med peach hatves—23¢* d i 10
Mi 100 3glawor 335 oz 503 4
Orean—Coffer
Bater or fat 10 2t 5 o 3
Total foe Meal L1 20 i9
Evening
Meat Jean cooked 301 st ce lean beel—334"x235%x 147 o 9 »
Vegetable Geoup 10 50 1/s head of head Jettuce 1o o
ASeable Group HL*  §00 3, ¢ 4 cod eustons o 3 0
T 60 2av slces n s
nﬁ' Group Iye 150 334 s ces p neapple—1," ¢k 3 18 1 0
Gram—Caftee ¥ 2T orlor oot
Butter o fay 4 jecantT o o 1
ot for Met 20 10
TOTAL FOR pay 180 60 60

DU CmGeam, G
~ acbohydeate P-Proten FFat T ~Tabespoon t  campoon
2. € —~cip o e b e dowd ameter av —sverawe med —med um & hack
wpanoetened gl gl tom — trma & J& —Jute veg ~vegetab &
n valeatt 324 Sube ugeq

112 113



Duabetes dethitus

Class IV Diets » Menu No. 588

Rauo Gm Cto Gm F

3tod

DIET PRESGRIPTION Total
dasly amount w grams of

Carbohydrate 210 G
Protein

60 Gm }x,m Catorics
0 Gm

carbohydrate, pratesn, Fat
and fat
Meals Gm Household Measures € P F
Morning
Frut, Group Tv* 150 3{ glast or 5 oz orange Juice 13 1 [
real 20 ¥ scantc ck oatmeal 23 T dry) 85 2 0
Egy 50 tav [
Bacon
Bread 50 13{av shees 3 4 1
Mk, skim 200 1 glassor 637 oz w7 0
Cream—Coffes, 30 2T erloz . P T
Butrer or fat 14 {scant T 0 ¢ i
Total for Meal 6y 21
Naan
Armenican cheese
Vegetable, Group 1* 200 1large 3% veg salad and J{cromye 6 4O
Vegetable, Growp VI* 100 1 med potato, boufed—~234" d w3 0
Brea 50 13{ av shces % 4
Frut, Grovp Ty 10 2 med peach balves—234 d 12 1 0
Mtk 200 1 glass or 635 oz w7 3
Cream—Goffee 30 2T artoz t :
Butier, or fat 10 2t 4 22 2
‘Tatal for Meal e
Evenin,
Atear, bean, covked s 2z o
Vegetable, Group §* 100 3, ¢ green beans, cn a5 ¥
Vegetable, Group H1* 150 1if ¢ diced carrats -
Bread 50 13f av shees . . 18 1 H
Frut, Group IV * 150 33{ shices pineapple—H’ &, 3" d AR
Mk 200 tglssor 6K oz ° 1 4
Cream—Coflee 30 2T orloz H o M
Butier, ot fat 10 21 16 w2
To] for Meal © g e 70

TOTAL FOR DAY

waREviaTions Gt —Grawm  Co-Carbohydrate PProtem  FoFat

1z —-0uRCes € -—CUP cn —canned ok ~~cooked d —-diameter av —average me

a8 —upsweetcned gl —-glasy tom ~~(aMAL ¢ ~~JUKE vog ~-vegetable
*Ser “Equuvaleats and Substiates

T Tablerpoon f—teaspod
e meaors 4 ~the

n
3



The Diet Prescription

Class IV Diets » Menu No 592

Rato Gm Cto Cm F 31
oier prEscrirTion Total Carbohydrate 240 Gm
datly amount 1 grams of Proten 60 Gm }1 920 Galor es
carbohydrate protein Fat 80 Gm
and fat P>
Meals Gm Household Measures ¢ P F
Morning
Frut, Group 1V* 200 1 glass or 634 0z orange Juce 4 2 90
Cereat® 25 3fc ck oatmeal 3% T dry) 19 3 0
Egg 50 fav o 6 ¢
Bacon
Bread 60 2av shees I Y
Mk 120 140z glass 6 4 s
Cream-—Coffee 10 2Tertoz 1 16
Butter or fat 10 2t 0 0 8
Total for Meal 80 21 26
Noon
Amer can eheese® 20 1slce—334"x23{"x34 9 5 s
Vegetable Group I* 200 1large 3¢ veg salad and %c tompe 6 4 0
Vegetable Group VI* 100 1 med potato boled-~23"d 18 3 0
Bread 60 2av slces 0005 1
i‘m t Group IV* 200 4 med peach halves—254" d. 24 2 o
filk
Cream—Coffee 50 34T or13goz 110
Butter or fay 12 2% o 9 10
Total far Meal 80 20 a7
Evenin,
Meat lean cooked
Vegetable Group 1* 100 34 c green beans en 3 2 ¢
Vegetable Group VI* 100 3{c corn en B 3 0
Bread 55 1s/sav slees 27 5 t
Frut Group V* 150 134 med apples—234° d 2 1 0
fulk %00 1'glass or 63; oz 0 7 8
Cream-Coffee
Butter or fat 2 KT 0 0 18
Total for Meal 80 18 27
TOTAL FOR DAY 240 59 8o

Asmnrviatom G —Gram C—Cabolyd s P—Proten F—Fat T—Tablespoon. t—teaspoon
oz ommcer ¢ ~eup cn—canned ck—cooked d —d ame cr &Y —average med —mecum. i~ ck
tpt—onwes ened gl —glacs tom ~omato Je —juce veg ~vestts

“Stc Equ valen 3 and Subs fu

1147115



Diabetes Melhtus

Class IV Daets » Menu No 600

Rato Gm. Cto Gm F

DIET PRESCRIPTION Total
'y amount in grams of
carbohydrate, protes,
and fat B>

Meals Cm
Morming

Frust, Group IV* 200
Cereat 30
Egg
Bacon
Bread 80
Mk 200
Cream~—Coffee 30
Butter, or fat 15

Total for Meal

Noon
American cheese
Vegetable CGroup I* 100
Vegetable, Group VI* 200
Bread 65
Frust Croup Iv* 200
Mk 100
Cream—Coffes
Buttes or fat 35

Total for Meal

Eveming
Meat, lean, cooked
Vegetable, Group 1° 100
Vegetabls, Group VI* 200
Bread 45
Fruit, Group V'* 200
Mgk 150
Cream—~Coffee 50
Butter, or fat 20

Total for Meal
TOTAL FOR DAY

3wt
Carbohydrate 300 Gm
Protein 60 Gm }1,340 Calorics

Fat 100 G
Howckold Measures € P F
1 glast or 637 0z arange juses 2 2 ¢
3¢ ¢k oatmeal (4T dry) 23 3 1
23§ av shces w7 2
1 glass ar 634 az 0 7 3
35T or 1% 0z 2 1 1
1T ¢ 0 1
s 20 33
1 Jarge 3% vegetable salad 3 2 ¢
2med potatoes, borled—~25¢* d % 6 0
/s av stices 2 6 2
4 med peach halves—235* o @ 2 ¢
34 glass or 335 0z 5 3 4
o o =
T 100 19 3¢
34 ¢ green beant cn 3 2 g
1< comn, cn 36 M 1
134 av shees 2z i 0
2 med apples—234" d 3¢ 2 s
3 glas or 5 0z 7 HE
3K T ort3oz g F
“* 100 20 38
299 39 100

SERREVIATONS  Om ~Gram. G—Clarbohydrate PProtews F-Fag
@2 —DUBCEs € —-Cup cn ~~canned tk —covked d —Crameter av

s —unsweetened gl —glass tom —tomato Jo —guice veg ~—vegstable,

*See ' Equivalents and Substiztes ™

T ~Tablespoons  tntedspoon.
—average med ~medmm 1k —thick



TP Diet Prescription

Class ¥ « Dizts for Cluldren

For Child Two Years Old
Rano Gm CroGm § PALS]
prex przscRirTion Total Carbohydrate 110 G
dady smount i grams of Prowain 50 Gm. }h‘% Calories
carbohydrate, protem, Fat 55 Gm
and fat anisl
Mealy Gro Household Measures [+3 14 F
Mornin
Frutt, Group 1V* 50 3 glassor 13f ox orange uice ¢ o 0
Cereal
Egg
Bacon, trisp 10 2 thun npr—334* long o 2 5
Bread 20 35 av shice, toasted 10 z 0
Milk 300 134 glases or $8 62 153 10 12
Butter, or fat 5 i o Q 4
0am Foat, GrouplV® 50 3 glast or 13§ ox orange puice 6 o0 @
Total for Meal 37
Noon
Meat, Yean, cooked® 20 scraped orgrad meat patty—~1'x1"x3¢" 0 6 1
Vegensble
Vegetable, Group T 50 34 ¢ young pess, chopped 4 1 0
20 3 av thee 10 2 o
Frut, Geaep {V* 50 1 med peach half, diced~24" d 6 L] ¢
Malk 120 1 4-0: glass & 4 5
Butter, or fat o 4
3pm Mk 200 l ghuorb 10 7 £
Totat for Meal 36 20 18
Evening
Cereat” 15 s ¢ ek onumeal {135 T dry) 1" 2 ¢
Vegetsble
Vegetable
Bread 15 34 av thee, wasted 7 13 o
Custard} 110 1 av toevng PO
Mk 300 134 glasses or Doz 15 10 12
Butter, ar tat
Total for Meal 377 e
TOTAL FOR DAY e st 3
CranGram Q-G Po-Provan, FocFar T —~Tablapoon &—feaspoon.

faowneen cstp en ~canted chocooked d —dimens W —wersge D e & <tk
U8 ~vawnetvned gl gl tomn—toqiale. Joquice vEg - vegcable Frad —grund

Sex "Eqamalents 16 SptapILS

1Set recipe, page 150

tte/1t7



Dubetes Mellitus

Class ¥ » Duels for Cheldren

For Child Four Years Old
Ratio Gm Cto Gm F Ztol
pier FREsGRIETION ‘Total Carbohydrate 130 Gm
daily amount in graws of Protem 60 Gm }t 345 Calorset
carbohydrate protan Fat 65 Gm
and fat B>
Meals Gm Houschold Measures P F
Morming
Frut, Group IV 160 1 med orange 12 1 [}
Cereal* 0 3 seante ok oatmest @HT dm) 13 2 0
Epg 50 tav ° [3 £
Bacon crup
Bre 10 3 av thee 5 1 0
Mulk, skun 200 1 glawor 63 oz 0 70
Cream-Coffee
Butter or fat 10 2¢ 0 e B
Fotal for Meal 2 7 oM
Noon
Amerscan cheese® PERE e e 5 ¢
Vegetable Group 1* 100 3 glass or 33§ oz fomata juice 3 2 @
Vegetable Group LI[* 100 M ¢ young peas s 3 0
Bread 25 sfsav stee 2z 2 !
Frut Group IV 50 1med prach haift~23¢"d & o @
Mk 300 1% glasses or 1002 15 10 32
Cream~Coffee .
Butter or fat 10 2t LI -
Tatal for Meal [
Evening e ¢ 8
Meat Jean cooked® 20 1 shoe fean beef—2HRIIRH S 3 e
Vegetable Group I* 100 3 c green beans oo 3 e
Vegetable Group HI* 50 3 c diced carrots o 3 H
Fread 30 1av shee . Y
Frost Grovp IV* 30 15 shees pineapple—4° 1 3 d FR
Mtk 300 1% glasses or 10 02 15
Cream-—Caffee o o M
Batter or fat 12 2Kt PP I
oal for Meal a1

TOTAL FOR DAY
poan, LewteiPO0

o & etk

aspasviaTions G ~Cram C~-Ca
2 —ounces € —cap e —eanaed ¢k
yas ~unswestened gl ~glass tom ~—t0mate 3¢

¥See “Egu valents and Subsuwmiza

rbohydeate

Proterrt

et veg —vegeadle

Fo-Fat, T —Tables
—cooked d ~~d ametet v ~average med

.
zaed W



The Diet Prescription

Class V « Duets for Cheldren
For Child Six Years Old

Rato Gm CtoGm. F 2101
DIET PRESCRIPTION Total Carbohydrate 150
da ly amount in grams of Prote n 0 Gm }1 555 Calor es
carbohydrate protein Fat 7s Gm,
and fat >
Meals Gm Houschold Measures ¢ P F
Morning
Frut Group IV* 100t med oran 210
Cereat* 20 }{uanlc " oatmeal @3, T dy) 15 2 o
Egg 50 o & 6
Bacon er sp 10 2thanr p3—354" long o 2z 5
Bread 25 shav slee 2 2 1
Mk skm 250 13, glasses or 835 oz 2 9 0
Cream—Coffee
Butter or fat 10 2¢ 0 8
Total for Meal 51 22 20
Noon
Amer can cheese® 30 134 ol cs—334"x2I§ R I o 7 10
Vegetable Group I* 50 1 smalt 3 vegetable salad 1 10
Vegetable Group III* 100 3§ ¢ young peas 9 3 0
rea 25 Soav slee 122 ot
Frut Group IV* 100 2med peach halves—25§* d 21 0
Mk 300 134 glasses or 10 oz 15 10 12
Cream~Coffee
Butter or fat 0 2t o 0 8
Total for Meal 49 24 31
Evenn,
Meat lean cooked® 20 18 ce lean beef~23, %25 x %" [ 6 1
Vegetable G oup I* 100 3, € green bean: 3 2 o
Vegetable Group II1® 50 36 c d ced carrots 4 1 0
read 45 13 av slces 2 4
Frut Group IV* 50 134 8! cos p neapple—34” tk 3°d 6 0 0
Mk 300 134 glasses or 10 0z 15 10 12
Cream—Coffee
Butter or far 12 24t o 0 10
Total for Meal 50 23 24
TOTAL FOR DAY 150 69 75
AIATow Om—Gram C—Cabobrdrs e P—prown FFar T Tablespoon  L—teaspoon.
verage med —med um th—thick.

©% —gunces ¢ —cup cn —canned & —

dameer av

unsunsweetened gl —glass. tom tomat. ,< —juce veg —vegetable

Equ valeats and Sube tutes.

s 119



Daabetes Mellitus

Class ¥ » Duets for Cluldren

For Chuld Ten Years 012

Ratio Gm Cto Gm F 2tat
PEY PRESCRIPTION Total Qarbohydrate 190 Gm
Jarly amount in geams of Froten 85 Gm }x 955 Calories
carbohydrate protemn Fat 95 Gm
and fat 35
Meals Gm Household Afcasures c P F
Morning
Fring, Group IV* 168 1 med orange 1 ¢
Cereal® 20 3fscante ck oatmeal (2357 dry) 15 2 o
Egg 50 tar o 6
Bacon ersp 15 3 thn strips—334* long T4 8
Bread 45 13{ av shees 22 4 1
Mtk 300 134 glasses or 10 02 FEI VA 2
Cream—Coffee
Batter o fat m 2e 9 0o 8
Total for Meal 6 27 35
Noon
Amertcan checse * 0 134 sheer—3 KM K 1T ¢ 70
Vegetable Group I* 100 1 large 3% vegeeable safad 3 2 g
Vegetable Group TI* 100 ¢ young pras 93 7
Bread 50 2av shcer » 4 H
Frat Group IV* 100 2 med peach halves—23¢" d 1z 1 g
Aotk 300 155 glases or 10 02 LI
Cream-- Coffee w
Butter, or fat 2 24 PRI
Total for Meal A
Evenin:
Meat lean cooked* 45 1 shice lean bort—43 2} 63" o ;
Vegstable Group IHI* 100 3 ¢ duced earrots
Vegetable Group VI* 100 e porare boledm 27 & B3
cead 30 Iav shee . A
Frust, Group IV 5D 13 shices pocapple~3}* &, 3°d P
Ml 250 13 glasses o5 855 oz FHE
Cream~Coffec 0 2T orie: s o %
Buster or fat 0 2t 61 32 28
Total for Meal 189 & 9
TOTAL FOR DAY
ABPREVIATIONS  Gat ~Gram  C—Curbohydrate P—Protea P Fat T--Tablespoon L—;;tm

02 —OURLES & ~cup cu~canned ck—cooked d-~d ameter av—avera

5o med —med um

wns ~unswesiened gl ~—glats tom —tamate ¢ ——Ju ce veg —vegetable
“Sec Equivalents and Subst tutes



The Dit Preseriphon

Class ¥ » Dils for Chaldren
For Chuld Fifteen Years Old

Rauo Gm Ca Gm F 2tl
vieT parscrspTion Total Cashohydrate 240 Gm
dady smocst i grams of Protest 10 Gm }2 430 Catosses
tarhohydeate, proten, Fat 120 Gm
and 3t ey
Meals Gm Houschold Measures C r F
Moarning
Frug, Graup IV* W0 1 med ora 12 1 0
Cereat® 30 }fc ck aalm:a! {4T dry) 23 3 1
Egg 100 2a o 1B
Bacon, ernp 153 thin snpa— 354" long. ¢ 4 8
Bread 60 2av shees 0 5
i 300 13 glawesar W oz 3w 12
CresmCoffee
Busser, or fat 53¢ o 0 12
Totsl for Mead 80 36 45
Noon
Amencan cheae® 43§ sheem350" 350957 L T
Vegetable, Group {* 100 1 targe 3% vegetable satad PO 1
Vrgzublc, Gm.p T 200 §c young peas B 6 @
60 2av shce 3 5 2
fr\m, Croup V¢ 100 2 med peach haha~23" ¢ 12 3 L d
Milk 300 135 glasses or $0 02 [ Tt
Creac—Laffee
Butter, or fat 15 31 o 0
Totst for Meat 8 35 40
Evening
Mear, lean, cooked® 60 2 shcesdean b«f—swx 347x3,0 51 4
Segrishle, Group 1H* 100 3, ¢ diced carr ? 3 [
M !!!uhle Croup VI* 100 1 med potata boucd«ZK' I I S
60 2av shees % st
qu Group IV* W0 23 shices pineapple— 547tk 37 d 2ot 9
M B0 13 glanes ar 83 or ©” v
COream—Coffee
Butter er fat FE Y 5 0
Total for Meal 8t 39 35
TOTAL ¥OR DAY 20 10 120

MEKITON L —Gram CCarbohydrate PProte F~Fat T—Tablamon L—teatpoon
T € eup encanped ok ~<odled § —duameter av —-average. med e & —thek

s~ uneeeiennd g o glAte, 6 AN ~Jare Vg —vegabl

“Sé “Enuivaleads and Subamyrer ™

r2a2t



Diabetes Mellitus

OPTIMAL DAILY DIETARY ALLOWAXNCES
{Food and Nutntion Board, Nanonal Rescarch Councd, 1948)

¥ tamimy
Colores | B { Tal
Suggestad| toin | clum | lron Tha  { Kibae | Ky
Average) | bnGm, {inGm Jione {A e { oo dteen fom fCwnloim
VU finmet fiome e foet J10
Mo 5415 TOKgy
Sedentary a0 | ow o} 12 dseo{ 1z f1g fq sy
FPhysically sct v 300 L 12 fswel! ¥s (18 fs Il
vy work 450 » b 172 fsop o i ft
Wommn Q2216 56 Xey
Sedontary 200 | e |1 17 lsoe | ve {15l fafs
Modacately actve. 2400 ! 12 {sme !l 1z 15 27 iRt
Very sctive 3o | o6 {1 1 fswo | ¥s {15 [5 [ Pyl
Pregnancy datter haty 24w 15 fas feoo ] 15 |25 15 i faw
taton 3000 | 10 | zo |15 [aew} ¥s {30 {3 [ e
Chldren up to 12 s
Under 135§ sas frea [ po | g fisee ] os | 0S| 4 “w
L3y @11 328> Yaos | s [ a9 | y f2m0f o5 [63 {5 | |&
SEym 20 13Ky se § 5o f10 f 3 fasoof o2 {12 f @ {8 e
ISy 8ib 25 Kp) 200 ] e {20 fap j3wefodp JI3 4B 0
10 12yns, 081, 35 K 2500 {12 tn fese] oz {39 Qo p R
Chuldren over 1275,
8
1238 yrs. 081> 39 Kg 1 som | oas fra fos lsweloas po20 fas o0 pan
1 20y 0R) 1b 83Ky w0 | we 04 a5 jeose} b7 28 | Ju0 Qe
By a0 WK 2o00 | o#0 fr3 f1y lgomfoyy oo im o jala
BB Al S 2a00 | 1 a0 |13 jEew ) az fis ph e

“These are tentaave allowancss towacd which to 2un n planning pracucal dietaries. These allowances tan
be met by & good diet of natural foods this will also provide osher smaeraly and vizamens, the fequ remeon
For which are less well kriown ety

“Requitemments may be fess than these smounts 3f provided a3 vitamin A and greater of provided chi
& the provitamun carotene

{One g of tuzmun equals 333 Yaternananal uaits, { mg of ascarkc acid equals 20 Fatern:
(8 Enterpational uont equals § U'S P um

$Vrtamun D 1 udoubtedly accessary for older children and adv!

a10nal uml

lts When not avadable from sunshine, &

12 19 he e tad svenbiabie iyt the minemal amounts recommended for tafaats .
. . . ) . . . . Y . .
Recamanendatios, adonted 1942 i L v oy werght
‘ . ants and ehdldren e

« von peda to be gwed
 weryor o themfant



The Diet Prescriphen

VITAMIN VALUE OF FOODS

Ascorbic
A Thisen ermﬂ:mxl Nacin I ooy D
USP or USP o
FOODSTUFFS | International Milligrasms per 100 Grams Lntor-
Uaits national
Unia
Meat aad Meat
Substitutes
Bacon 25 D37-048 (013031 | 1342
Beef (lean) 0-50 00702 a2¢ {4553
Chicken
White 003005 | 012 7395
Dark 009015 025034 | 3060
Yok 1,800-3,000 | 035048 | 0508 004 140-350
Whise 0407 Q08
Fish
Cud H (3N 008 23 2
Halibut o08* ao7* 6-11
Oyster 140210 018 022 1213 3
Salmon
{canned) 25-800 trace-0 13 190-600
unc
(canned) 130-415 003 048 | 20-35 290-1,850
Lamb flear) 024044 {018-03) I 5685
Liver
Beel 202004 {02303 1 1535 (8227 3t | 47
Calt 52,600~159,800 | 015~02t | 1443 [132-19% 334 17
Chicken ca 40,000 023 1133 80 |23 | %0
Laniy 57,600-113,1001 0.23:-041 | 2638 | 172 | a3 | 17
Pork 27800% 03503 | 18-27 [te7-208 127 | 4
Pork
Lean 1418 f019-027 | 56-84
Ham
{smoked) 1314 1023029 | 39-82
Veal flean) 01204 | g9 024
Dairy Products
Butter 3D00~5,900 8100
Brick 1,400 at
Cheddar 1,500 o¢3* D414 | 00202
Cottage 190-730
Seam 2,100-2,500 o140z | 006
Sway 1,900+2,700 D4t o007
Mrcge

122123



Dhabetes Melhtus

VITAMIN VALUE OF FOOD S—continued

Ascorbic
A Thaamun ! Rabofiavin f Naow i o D
USF or USPor
FOODSTUFES {& 1 per 100 Grams fatere
Usuts national
Usts
Creamm (20) 600-1¢00 | 003 %
Mk
‘Whale 87-230 1003005 | 01-03 |00t | 12 010
Evaporated 460 004-605 018 115
Nuts
Almond 075 024 [ 18
Coconut 008 04 H
Peanut 0910 | 01-06 | 59-86
Peanut butres 02-03 186
Pecan 00-400 10 015
Walnut {Enghsh} 100 045
Cereals
Bread
Rye trace {06021 | 007 09
White wace 005006 | 005-009 | 06-10
White (caniched)]  trace  [024-048 | 013-026 | 0644
Whale wheat tace {02393 | 007012 | 0% 28
Buckwheat 060% 44
Cornmeal
Whaite 030 006 [018090
Yeliow 550 023 004 |010-060
Farina 007-0 13 10
Flour
Rye 014 073-1.22
Whte {patcnt) 005 380
Whole wheat 048~069 060
Catmeal
(quick-cooking} 081
Rice
Browa 023042 | 008012 | 060
Pohished 0025 005 {065-0%
Wheat
Whole graw trace  {035-067 | 009016 | 4046
Bran 14 42
Fruts
Apple 58-147 oos* |o02007 Jo0s-009 | 36
Apnieot
Trresh 4000 003005 {00009 | 014 04
Dried 5400°  {009-087 | 009017 3-8

“Average



VITAMIN VALUE OF FOOD S—continued

The Duet Prescription

A Thiamn l Riboflavin l Niaan l Asearbiel 1
USP or USP or
FOODSTUFFS per 100 Grams Inter
Unats national
Unuts

Banana 420* 005016 | 007 06 s-11
Blackberry 83 560 003* 37
Cantaloupe

(edibleporton) | 23%  |005-02 [ 003007 | 10 3040
Cherry 200 005 014 140
Cranberry 20-70 013 0-12
Date (cured) 150 008 003
F g (dned) 60-115 100703 17
Gooseberry 380 2535
Grape (average} trace 006 006 028084 | 27
Grapefrut 007015 | 003  [at5-021 | 32-56

Juiec {fresh) 003008 | 001 015-021 | 45

Juice (canned) 343

on Ju o
Frah 003 008 38 100
ned 520

Lme juice 30-38

1 ve

Green 190 1 000

Ripe 125
Orange 65250 (007-01 F003-005 [017-030 | 20-77

Juce {fresh) 45-350 |007-02 |001-002 |015-022 | 22-82

Ju ce (canned) 3042
Peach (average) | 300-3000 [003-012 095 006

Dned 2 400-3 400
Pear 10-50 004 007 01-09 [08-90
Pineapple

Freh 100200 [003-009 | 005-008 25-45

Canned 14
piluce (eanaed) 15-30

um 3 005-0. 1 210
Pm 50 05-0.2 004 [

Fresh 1000 003 1-2

Dried 1,400~3 500 |0 11-018 0405
Raspl 130 003 25
Straw 50 trace teace 02-03 | 35-140
Watermelon 500 003-007 {003-007 | 02 2-10

Vegetables
Artichoke 200 0203 &9
VAverage

Tva taE



Duabetes Melhtus

VITAMIN VALUE OF FOOD S~—contined

A Thiamn t Riboflavia ’ Nizcin {A’ggg‘c D
USP o USE o
1 AL, nter
FOODSTUFFS ot per 100 Grams et
Unts
Cream (20%) 600-1,600 | 003 50
Mk
Whole 87-230 1003006 | 0103 loo7-01 | 1-2 0-10
Evaporated 460 004005 018 115
uts
Almond 075 024% o5 18
Coconut 003 04 t
Peagut 0910 0106 59-86
Peanut butter 0203 186
ocan 200~400 10 025
Walaut {Englsh) 100 045
Cereals
Bread
Rye trace {01602t | o007 09
White trace  {005~005 | 005005 | 06-50
White {enriched}]  trace  [024-048 | 015026 | 0644
Whole wheat twace 102303 1007012 | 0928
Buckwheat 060* 44
meat
Wiute . 030 006 018-090
Yellow 550 023 004 [030-060
Farima 007-0 13 10
Flour
Rye 014 073122
‘Whate (patext) 003
Whole wheat 0.48-0 69 o0
Qatracal
(quick-cooking) 081
Rece
Browsn 023-042 | 008-012 | 080
Polished 0025 005 0650 90
Wheat
Whole gran trace  [035-067 | 009016 | 4046
Bran 14 42
Fruits
Apple 58147 005*  F002-007 {005-009 [ 36
Apricot
Fresh 4000 003005 | 004-009 | 014 [ad
Dreed 54007 {0 09-017 | 009017 3-8

*Average



The Diet Prescription

HITAMIN VALUE OF FOOD S—continued

A Thamn (R boflavn| Nacn l"’“"‘" b
Acd
P or USP or
FOODSTUEFES [fnternat anat M1l geams per 100 Grams toter
oty st onal
Lot
Onon
Chves 40-55
Matare 002003 | 0102 | 0102
Fanley 30000 100 200
Parm p 640
Pea (green fresh)| 600 3300 [ 04-045 | 0102 { 0718 {50
Pepper
Green 8007700 | 008 014 02 100 230
Red 180 280
Pout
Sweet 2000 3800 007 [13(peeted) | 825
Whte %0 50 {01401 o006 | 0414 725
Purpk n 2500 005 07 4
Radsh ooz-oos 00004] 010 16 {2030
Rhubarh 9-45
Rutabaga o2 |oosaoe 203)
Sauerkraut 25 003 004 02 35 |
Juce 001 8
Spoach 6600 25000{ 01 02 05-08 (30 120
Squah
Summer 1000 |004007] o004
Wonter 4000 }005-007 ) 005006 2
Tomato 1000 |006-008 | 004005 [ 0306 | 2030
Juce 1000 008 20 50
Tump 040 003-006 | 003-007 | 07 10 30 55
G cens 15700 1006014 | 004 70420
Water eress 4000 013 023 55 190
Miscellaneous
Chicolate 060 [003-05 02 1o
Coonut o1
Corn o1 (refined)
Cottonseed a1
(refined)
Lad
Molasses trace06 | trace03 | 39
O veol
Pracutot

14177



Diabetes Melltus

VITAMIN VALUE OF FOODS—continned

IS Thiaomn I Ribofiavin i Nagn |Axuhic} g
And
USP or US P or
FOODSTUFFS | International Mitligrams per 100 Grams Tases
Uty nationl
Unmits
Asparagus
Green (fresh) 370-1,400 | 02 01 10 18-80
Green (canned) g7 2-5
Beans
Green (snap) 750 006-009{ 009 (334 2-45
Eadney (dry) a307 20
Lema (fresh) 400-2000 § 0203 | 0103 | 0310 | 3040
Lima (dry) 0-100 05 01-08 1020
Navy (dey) 0408 03
Soy
Green 350~1,175 05 24 40 2040
Mature 0406 | 1015 02 20
Wax 500-1000 { 009 608 07° 15-20
Beet greens 16,100 01 008-038 | 0307 | 30-30
Broceal 1,300-9, 01 02 09 20-170
Brussels sprouts 200 300 0z 50~180
Cabibage 0120 [p04-008 | 004007 | 02-03 | 25-160
Chinese 2000 {00s~008 30-40
Red 40 35-60
Savay 15-35
Carrot 1,700-10 000 006 007 0215 5-10
Caubfower 10-260 a2 ass 05 40-105
Celeey
Green 580-670
Bieached 0-10 trace srace 0203 | 510
Chard 9,000 0080 14 3545
Corn (sweet) 280 2500 {01202 | 005012 13 643
Cucumber 0-20 008 004 01-03 2-10
Dandelhon greens | 13,000 02 30-155
Eggplant 005 003 06 2-;5
Endive 3,800-27,000 [006-01 | 00602 o7 A
Kale 10,500 02 0s 50~
Kohlrata 006 03 8
Tettuce
Head 100700  [004-009 | D03~005 | 01-05 5
Leaf 7,500 607-01 2
Musghroom 009-015 ] D0ID2 5% 0180
Mustard greens 16,200 [:$} 004 50_20
Olra 002,36 | 013 e7 e

*Average



The Dret Prescription

PERCENTAGE OF VITAMIN LOSS DURING FOOD

PREPARATION—continued
Do 0| "R A rooostures | Bamkl e MR®
Beans—cont le &
String sheed, Omions 37 |15 2
team Parsmips
blanched Peas 2546032 5020 5 51 50
3ma 36 Potatocs
water Peeled
blanched boled. s |12 2w
3mn 4 Uapecled
Runner whole
stced baked ©
sner Stored
blanched 180 days
3min 53 Boled then
Beess 92 11-61| 18 creamed 8
Broccol 44 57]47-64] 23-64 | 33-37 Boled then
Brussels red 83
sprouts Botled then
water mash 74
blanched French fred 63
Imn 13 35 Scalloped 80
Cabbage 52 (2184[19 23 16 Sweet baked | 62 i
Carrons 65 | 50 [1229) S0 Rhabarb ©
Caul flower 35 | 16 |13-17  Sauerkraut 56 s | 8
Corn on ¢ob 8 pinach 33-64|84 90 16 27 540
Greens Squash
Bect 6 110 S immer baled w7l
Turn p 30 Turn ps 2% » w10

The above figures are based onthey tom o fot of natural lmd aoy stherfactors combure 10 b v

k ogvana

ons, A ens

hkd scdyoralkal o w ol‘ the cooking m:d 2 cond nnn ol' lhe food at time of p eparauon eng te
ok g time, and degree of temperature employed



ALGULLLG AL

PERCENTAGE OF VITAMIN LOSS DURING FOOD

PREPARATION
ha
fooosTures TR S MRS e rooosturrs  [Bhama MR MO
Meat Pork—cont
and Meat Lon 4 2N
Substututes Veal
Bacon ) 8+ Chop 8+ 13
Beef Leg roasted 42 21 17
Chuck roasted Rib brased | 60 7w
incluthing Shoulder
Juces 9 roasted 44 17 14
Heart 1315 Surlo 0
Yaver fried 30 brased. 44 17 |
Plate boiled Stew 75 49 1M
cookungwater|
melud 45 Dawy
Round 14 5+ 122 Products
Chicken Mik
Breast meat -48
Freed 2 pasteur zed | 10-20} 1860 39
Roasted 29
Steamed 3 i;‘;;::
Leg meat
Fried 48 Baked £ "
Roasted 2 Savce 37 {7
Steamed prd Prunes 6t
Stewed cooking|
weater Vegetables
tncludad 72 Art ehokes 43
Egge 13 25 |22 Asparagus 1
Fish Beans
Flounder fried| 1 Broad water
Hat but 21 25+ 22 blanched
Satmon 7 6 man 311
am 28 21 Green snap | 20-64] 70-80 M-501 B
Lamb Luma 1
Heart haked 56 String whole
Leg roasted 45 27 {15 steam
Surlom broded} 30 0 {3t blanched
Stew 73 49 {30 3 mn. 18
Pork water
Chaops, fried 15 43 blanched
ver fracd 25 3 mun. 12
ook

The above figures are hased an the v tamin loss of pata af
Joss of the foods} ¢ ed among these factors arc process 7§ ¥
wsed ac ¢ ty or atkal n ty of the cook ng med 2 cood hiaa

ook ng (me and degree of temperature enployeds

food Many other fac ors o
torage seasonal and cookong vanauons, cond et
oE e foud a1 tioe of prepacatin, leogts of the

zontribute o the viamia



VEGETABLES
Group 1 {Approvimately 3% Carbohydrate)

A 100 Gm

T00 Grams

porton  Asparapus

conta ns approx mately  Asparagus en
€392 F0=20 Cal  Bamboa shoats &

Beans green or wax ca

Cabibage fr raw

Cabbage fr

Cabbage Chunese fr raw
n

Escarole fr

Feanel ke

Lettuce fr

Mung brean sprouts fr
Mustard greens fr
Pokeberry ar poke shoots
Radishes fr

fthubarb fr accn wp
Saucrkeaut & or en
Sea kale &

Tomato jc fr oren
Turo p jops fr
Vegetable marrow fr
Water eress, fr

amuns G Gram C—C:Irboh)'dme PPrown E-Fe

% Comcup tha-conned ok —
—-g u.lom-—mmnny:—-;uu, er vege wable ¢p ~

o
1 eph hed. fr —feesk dr—d ed sm -—small

Iy ~~Farge

tgpr0
Maa
10101
e up
tee
Loe ot
e ox
3 ks
¢ s
R
3
2
¢
<

0

c
2¢

i

2

2 s
)
o4
1 "
woo
P
o
5
[
e
ook
¥
He
Tscd
<1
55l
[7N
st s
1 an
T s

dseter av —8 € agr A



Diabetes Mellitus

LIST OF Foops

Grouped deccording to Approximate Fercentage Composition
of Carbokydrate, Proten, and Fat
(Based on Tables of U'S Depastment of Agncuttuze)

Average Values for Calculation of Carbohydrate, Protein, and Fat of Fruis
and Vegetables jn the Several Groups (Fresh or Water-Packed)

Fresh, canned, and dried fauts and vegetables are tncluded in these hists A senng
18 t0 be considered as the solid portion with ats share of biquor from the can Of
the canned frunts, only the water-packed and the Jjuice-packed products come 1n
the six classified groups Fruits canned n Syrup are high in carbohydrate and are
therefore placed 1 the muscellaneous group, where they are hsted collectsvely

Dnied fruts, as such, also appear in this miscellaneous group They average
ahout 67 percent of carbohydrate, but when they are stewed for serving, difunon
lowers thie figure If the frurt 13 cooked without the addion of sugar and with
enough water 1o that the fimshed product weighs about Jour times as much ag the
drred fruse used, then the diution wall be such that the coaked frust may be classt
fied 1n the 18 Percent group {im the

Dried vegetables, represented by dry legumes and dned corn, falf n

1 hagh-carhol group Even fresh green corn and fresh peas

may be placed 1 ths group if they are not sufficiently young Only rery {WZE
green com and only Joung or mediim peas are low enough i carbohydrate to
wncluded 1 the classified hists

Mushrooms and algac are not included 1 these lists since ther cr;nt:nat:f
avaiable carbohydrate 19 negligible Avocados, though not hugh m C“T) yde bc:
are not hsted because therr fat content 15 extremely varfable and 15 hkely 1o
very high




Group V (Approximately 15% Carbohydrate)

100 Grams Atpracin s Moyt 2
Mraues
A100 Gro portion Beans, broad green, shelled 20
contany approxumately  Beans, red kidney, en 3
Ct3 p3 Faw?5Cat  Corn,fr (very young) e ok
Jerusalem -mchoke tuher, i 1wl
Quions, xo;:,l 8w
Parsausps, Tuet s
Peas, 3 (md mature) 4
i fy, 2
Shallot, fr 2w =
Group VI (Approximately 18% Carhohydrate)
100 Groms o
ao
A100-Gm. portion Beans, baked ca Yy
onta ns approumately  Corn sweet, en id
C18,P3 FO=85Cal Garlic, fr 313
orsc.radish, fr 3l
Potato fr 1t

FRIATS
Groap I (Approximately 3% Carbohydrate)—~None
Group 1T (Approximately 6%, Carbohydrate)

100 Grams 4,»/\, a
H
4300 G, portion Blackberrirs, ¢n , W p e
onta 19 appravumately  Cantaloupe Ittt 0
COPI FOuwR Cal Chayote, frud, fr Noe
Goascberries, cn , W p s5c
Honeydew melon 17 wrdy
Spannh melon H—a
Muskmelon 1y 4t
Peaches, en 2med ha
Piarms (cladmig promesh, cnawp 3 med
Strawbemmies, fr ;, <
Strawbernes, €n, wp OrJp
Swrawberry yee, fr ; g
Watermelon, fr ep SRR
Group 111 (Approximately 95, Carbohy drate)
100 Grams Agproaman H weral
1o eanses
M. porton Applesauce ent , uns e
‘g‘;":“ approxumately ,\f,f, ,.c wp 3 med
LF0=40 Cat amumms [ 3ot
amrnng G Gram o FFat T—Tatloposn ¢ feaven
fu et € —eup ca —um&g %’Mhydr: E.d‘:'::.u o —average med —-med um Wk - ¢ K

v
= A enrnerd B —tlaa tom —tomato o~ gune vk edetable € pocd ViE poton s g —wdwr
P —pwee-packet fr —fresh dr ~dried i —senall Ig ~larke

132133



Diabetes Mellitus

VEGETABLES —contenned
Group I (Approxmately 69 Carbohydrate}

A 100 Gm portion
comtamny approxmately
Cé, P2, FO=32Cat

106 Grams

Beans, snap, fr , green or wax, o
Carroty, en

Celery rout or celenac, fr
Chives, v

Caltards, fr

Dandelion greens, fr

Eggplant, fr

Kale, fr

Eaohirats, fr
Lamb'squatien, &t
Lecks, fr

Okra, fr

Parsley, fr

Pepper, green or Ted, &
Pumplan, f

Pumpkare and squash, en
Soybeans, green, shelind, fr
Soybean sprouts, fr
Squash, eushaw, fr
Squash, wiater, fr
Turmps fr

Group HI {App:

A 100 Gm portian
contams approxunataly
€9, P3 Fo=50Cal

y 9%% Carbohsdrate}
300 Grams

Artichoke, globe er French, fr
Asparagus beans pods, fr
Beews, fr oren

Brussels sprouts, fr

Carrots, fe

Omions, &

Peas, fr {very young)

Peas, cn

Rutabagas, fr

Group IV {(Apprommately 12% Carbohydrate)

A 100 Gm parton
contatns approumately
C12,P4,F 04 Cal

AmBREVATIONS G —Gram  Ce~Carbohydrate P—Proteis F—Fat T
of ~ounces € —~cup en—canned ck—cooked &
uns —tasweetened gl —glass fom —~tomatd <~
patked 3 p—Juice packed fr ~Fresh dr ~dned

200 Grams

Beans, Lima, green, en

—diameter 8V ~-avErage
ser vag —uegstable € p —cdible por
s —small Ig —~large

Approximate Household
Measures

¥ et precey

L
te, diced, or 1 shee—
434"
He,ck
¥t 3¢, dued

100 av spogs
t med

¥ ¢, diced
¥ ¢, dweed
Ke

13
e, diced

Mo,k
Mo, dieed

Approvmate Howsehold
Meaaures
1 med

1¢

¢, dieed
G—about 134"
3 ¢, sheed
2tc3morilp

Approwmate Hwsehold
Measures

K

~Tablespoon t —teapodt
o etk ek
o



Group IV —continized

100 Grams.

Rumdquats fr
Loganbernies fr
Loganbermies cn ) p
Mulberrirs fe
Orange fr

Qrange yuce & or en
Peaches fr

Pear,en jp

Pincapple fr oren wp

Pincapple juce fr arcn
ums fe (exelud ng prunct)

Quince fr

Rasphernies fr

Raspbernies ¢en 3 p

Raspberry jace fr

Group V (Approuimately 15% Carbohydrate)

A 100 Gmportian
contains approximately
C15 P1 FOmbs Cal

Group VI (Approximately 1877 Carbohydrate)

A100 Cm portion
conta s approvimately
CI18 P1 F0=76Cal

Gm —Gram €. A

100 Grams

Apples fr
Blucberrics fr
Blueberry juice fr
Cherries black cn. wp
Grapes fr
Huckleberries
Huckleberty ju ce fr

f

Pineapple co jp

100 Crams

Chernes yweet fr
Chernes black en )p
Crab apples tr

Fugs Ie

Grape y e b or bottled
Pers mmon Japanese
Tomegranate fr

Prunes cn 3p

Trune juice tn

02 —gunees € ~cup 0 —canned ¢k —cooked d  drameter av

Appranimate Household
Mearares

S med

Jutolc

Ke

He
1 med. 254" d

He
gl or33for

Approvimate Household
assrer

123" ¢

he
¥ gl or 33§ 0z

e ort0lg pitted
1'av bunch or 24 grapes
ic

gl or 3K 0z
1am

2 wed

24" long

1 med
2ddca-bk 3

Approumate Mow ehatd
Measwres
35¢ or 15 chemes
Sie with 1 T e
2em.

2med ~13¢°d

3 gl or 33§ or

Kl or3for

P—Proten  F—Fat T —Tablospoon. ¢ e
e

um ko thick

B0 ~unswee emed gt —glas tom - lomato, Je —juice vef  wegetable e p—ed ble paran wp  water

Packed §p eeju cepacked fr —F rah dr —dned sm  mall I

1M



Diabetes Mellitus

FRUITS — continued
Group M —onttnued

700 Grams

Blackbervees, e , 3 p.
Blackberry puice, fr
Bluebernies, tn, wp
Blueberriet, cn, 3 p

Chernies, red or white, cn, wp

Cranbernes, fr
Cucrants, Iy
Currant uice, fr
Goosebemes, fr
Grapefrue, te
Craptfrut, cn, wp
Grapefrnt, eo, 3 p
Grapelewt yusce, fr
emons, fr
Lemon yurce, fr of tn
Lames, fr
Lume guice, fe
Loganbernes, cn, wp
Loganberty juce, fr
Papaya, fr
Peaches, en, 3 p
Pears, &8, wp.
Prunes, ca, wp
Quince juce, fr
Rasphermies, on, wp
Tangerines, fr
Tangenne jaice, fr

Group IV (Appr

A 100 G porteon
contaims approv mately
C12,PL,F0=52Cal

Iy 129 Carbohydrate)
100 Grams

Apple uice, fr
Applesauce, ca, 3 p
Apricots, fr

Aprscots, e, 5 p
Apricots, en , sieved, uns
Cherrses, sour, fr
Cherrics, red or white, en ) p
Crab apple jusce, fe

Figs, cn, wp

Grapelruit yuice, €n , uns
Grapes, cn, wp

Guavas, fr

ABIREVIATIONS  Gmn —Gram  C—Carbohydrate  P~—Protem

2 ~—ounces € —cup o —canned ok —
unk—unaweereed gl ~glaus tans ~~tOMAt0 30 —gin
packed. 3 p—juice packed fr —fresh dr —dricd sm —small Iz —targe

cooked & —dhameter av —average 1ed ~medim
e veg ~vegeiable & p—edible portion w P —waer

Appraxtmate Howsehold
Moasures

e

gl or3oz
tole
H—4"d,or 1§ ¢ sectom
X ¢ acctions

34 ¢ sections
3Rt or 33§ 0z
223" Jong (cp)
Hetordor
3med {ep)
Mgl or 3oz

Ke
gl ard¥oz
Y o)
2'med halvesw234’ &
2med hahes
4 med
Hglor33oz
e
22" d
gl ocd¥foz
Appronmate Hossehold
feasures

1wt or 3% o

<
5158 d
2-1356"d
He
};g:

e
gt or3xfor
4m
3 gt ac 3 oz

1sm bunchor 35 €
35 ¢. or 10 med

F—Fat, T-Tablespoon ¢ ~teaspoon

th —thick



MISCELLANEOUS MEATS

mount Approaimate
1n Grams  Houschold Measures ¢ P F
Bacon, crsp 15 3 stnps—33{* long o 4 8
Beet, di and smoked 20 o 7 1
Bologna, all meat 60 0 86 107
Bofogna, with added cereal 60 22 89 95
Braunschwe 30 0 46 71
Frankfurter all meat 60 0 85 125
Frankfurter, with added cereal 60 2 91 8S
Lamb thop, b, lean, e p 0 0 106 94
Laver, taw 100 — 4 19 5
Luncheon meat 0 Tslee—3" &k 0 48 71
Pork chop, lean, € p 60 1sm. chop, med fat o 20 15
Pork sausage, raw 60 1pauy—~2°d, 4"tk o 65 27
Satamu 60 2dlices—334"d, ¥tk 0 143 2
Summer sausage, all types 80 2sbces—33{"d, 4"tk 0 141 209
Veal chop med fat, ep 90 1 thu chop 0 173 99
Wieners, all meat 60  2av 0 85 125
Wieners, with added cereal 60 Zav 2 91 8s
FISH AND SEA FOODS
mount Approximate
on Grams  Houschold Measures c P F
Fuh, cooked, broiled, or steamed,
lean or med fat 100 1 prece—4"x2"x34° o 2 2
fatter fish only 100 1 prece—a'x2'x34" ¢ 2 on
100 3§ c,standard 6 10 2
100 Ke 118 1
Amount Appronimate
n Grams  Household Measurts c P F
*Soybeans, fr, edible varieties, e p 100 3y ¢ 6 125 65
*Soybeans, dr , edible vancties 100 e 12349 181
*Soybeans, dr , edible vanieties ¢k 100 e 4« us 61
*Soybeans as marketed at prescnt are really by products of the oil producuos proceas and contaia only 5 1o
& percent of the onginal 20 percent (7 Am Dutel 4 19 36, 1943)
OILS AND FATS
mount Approvrmate
1 Grams  Household fearures c P F
Butter 10 1pator2t [ o 8
Conkung fats 4 1T 6 0
Mayonnaue 0 20 o o 8
Olecomarganine 10 lpator2t o o 8
Salad ouls, pure 10 2t o 0
Gn—Geam. C—C: P—Proten F—Fat T -Tablapoon. t--teaspoon.
0% ~ounces. €.meup cn —caoned ck —cooked d —dumeter sy —sverage med —medium 1k —thick

s —untwreizned gl—glas. Wm.—tomato e —Jur

e
Packd §p pocepacked b freth de odried s —amall Iy large

136

veg ~vegetable. ¢ p —edible portion. w p —waier-
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Diabetes Mellstus

MISCELLANEQUS GROUF (HIGH CARBOHYDRATE)

100 Grams Appravimate Household Msswres ¢ ® F
Apples, dr 3 ¢ packed ar 14 3m balves 71t
Apricots, dr 34 ¢ packed or 36 sm balves & 5 e
Banana, fr 1 med ~8* losg (e p) 2B 1 ¢
Banana, 0T % 4 8
Beans, broad, dr 34 ¢, shelled 8 25 2
Beans, Lima, & % c.y shelled 2 7 1
Beans Luma, d¢ Ke & 2 1
Beans, say, dr aecds Ke 2 3 1
Black cyed peas dr e @ 3 1
Cherries maraschins Ke 52 ) ¢
e ot matwcandold) K c orf med 8" car 2% 4 1
Corn, dr , sweet or feld He nou 3
Cowpeas, B ween, sticlled ;/ ¢ 7 3 1
Cowpeas 2 2 1
Currants, dr }{ o 7 2 0
Dates, fr 20 med 66 2 @
Dates, dr 15 med 6 2 0
Fugs, dr 6 med s 4t
Lentis dr whole or spht He o 1
Peaches dr 6—13¢" ¢ 6 3 1!
Pears, de 5 med 72 2 @
Peas, fr (mature) ¥ c,shelled s 8 8
Peas, dr , whole or eplit We o 24 1
Persimmons, natve, & 2w 2w 1 0
Plantam, or balang banana, fr Tam {ep) 3 1@
Prunes, fr 4 med 0 10
Pruncs, dr 12 taed o 2 1
Rawny dr #He 7oz 0
Sweet potato, fr 3§ med 7 2 ‘!’
Sweet patato, ca 1 sm £ 1 %
Tomato catehup 7T % 20
Yam, winged, fr 145721 4" E 2

MEAT AND POULTRY, COOKED

Fhus approximate classfication sneludes cacked
and bam

beef, veat, lamb, chacken, turkey, rabbid, pork,

Ampunt Approximate ¥
in Grame  Houschold Mearrer c r !
Meat and poultry, lean, med done €60 2 shiccs—3 32K ®H" s 18
Meat and poul , med fat, .
o 60 2shooamdRRAAT g :: : ;

60 2 shers3HREHRA

med d

Miae Pwhry, fat med done

P—Protan  FeFat T-—lelﬂpe;‘u t—teaspood
w

Allil\"l!’(lo’ﬁ Gm ~~Cram CaGarbohydmed A gl tesps
ouncer —-fup tn—-cannod ek.—cooked amefer ¥ = ot
o atwecioned gl —glass tom ~tomate 1c -3 c& VEE ~eekeL vable ¢ p—cd bl portion WP
packed 3 p ~=jurce-packed fr —fresh dr ~—dnes sm —umﬂ 1g ~large




NUTS Amount Aproxmate

11 Crams  Houschold Measures ¢ P F
Mmonds 10 9w ltnusiep) 2 19 54
Brazil ouls 30 4to5nunicp) 33 43 198
Cashews 15 10nus(cp) 43 7
Chestnuts 35 Tto8nusicp) 145 04 02
Coconut, fr 35 lalce—2%2"x54" (cp) 49 11 121
Coconut, dr 20 2T ordye (ep) 106 07 78
Peanuts 30 25nua{ep) 78 133
Peanut butter 1 1T 3 4 72
Pecans 15 4t0Snusicp) 2 14
Pistachtos 15 15 nuts (e p) 28 29 8
Walnuts' Cahfornia, soft shell 15 9balves (ep) 23 22 9%
Walnuts, Cahfornia, black 15 9 halves (ep) 28 27 87
MISCELLANEQUS

Amount Approaimate
wn Grams  Houschold Mrasures ¢ P F
“Becf juice 30 lazor2T 0 15 0
Beer, 47 alcohol 240 lcorBoz w0 0
Boudlan cube s 1 o 02 o1
Catchup 25 1T 66 05 0
Chili sauce 25 1T 59 07 ¢
Chocolate, sweet 30 1square 1B 06 89
Chocolate, uns 30 1square 54 16 159
Cocoa, dry, uns 1T 25 07 15
Coca Col 180 1 bortle 144 0 0
Corn syrup 0 2T 22 0 o
Dextrose or glu % 2T 29 0 o
Gthun gunulzlcd dry 3 1t 0 3 0
Ganges 200 gl 13 0 0
"cney. nr:med 30 14T 28 0 o
Jello, 5 1¢ 44 05 0
Jelly 30 134T 195 0 0
Lactose 3 3T 29 0 o
Mustard, prtparrd 15 1T 05 06 1
hives 3% Sws 12 04 a
Olives, npe 30 Stw06 09 05 &
Biclles, sour 40 1T, heed 08 02 0
, popped 25 1Mc 124 28 13
Sugar, cane or beet 30 2T 29 0 o
Vinegar 15 1T [ R
Yeast, compressed 15 1eake 2 2 0
“Yeast Fleuchmann's 15 1eake 12 21 01
"Bedge, M A Dusieiscs for the Cliunan, Ed § Philadelphis Lea & Fbiger 1947
[ P—Prowan F—fat T—Tablporn ¢ ~fessponn.
ot —ounces ¢ —cup. en —canned ok ~cooked d —damerer 2w —average med —med m k. thek
—unsweetcoed g1 —glass tom —tomato fc —juice veg —vegetable £ p —ed ble cton v water

wdfd lP—’u‘««p.(lcd fr ~fresh dr —dned sm.—small Ig —lacge
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Duabetes Mellitus

CEREALS AND GEREAL PRODUCTS

Amount Approsimate
 Grams  Household Measures c
Bread, av 100 33¢av shoes 50
Bread, av 30 fav shee 15
Cereal, av , dry 100 133¢°F, dry measuse 759
©2 oatmeat 20 23T dry,orseant e ok {5
Cereal, prepared
Bran Rakes 15 3fscante 10
Corn flakes 15 Me 1t
Puffed rice 15 fc 125
Puffed wheat 15 ic 113
Race Kruspes 20 e 177
Shredded wheat 30 Thscme 24s
Cracker graham 10 1 cracker 74
Cracker, saltine 8 1 double saltine 57
Cracker, soda 3 12" square 22
Homuny, ck 100 3 49
Macaron, ck 00 He 194
oadles, ck W e 4
Rice, ck 100 3 scante 32
*Ry-hrisp 6 1 water 48
Spaghetn, ck Wl  %e 194
Zwieback B 133334 59
*Analysis made by the manufaeturer
DAIRY PRODUCTS
Amaunt Approxmate
1 Crams  Househald Measures [+
Buttermilk genunc 00 1g 92
Buttermilk, artificial cultuse 200 1gf 10
Cheese, American Cheddar 30 Ushiee—32547x235"x 34" 05
Cheese, cottage skym e 27 13
Cheese, Phutadelphia cream 30 3 package a3
Cheese, Swss processed 30 1shee—3'x3"54" 05
Cream, coffee, 209 far X0 forer2T i2
Cream, whipping, 359, fat 0 lezor2T 1
Egg, white, 2 p 34 tlav 03
Fgg, whole, ¢ p 50 1av 3
gz, yolk, e p 16 tav o1
Mk, evaporated 00 Mg lo
Mk’ roalecd, powder W0 10T i
ALk, sksm 00 gl g
Mitk, whole 200 tgl w
~Tablespoon

- et hydrate  P—Proten  F--Fat. T
ARSREVIATIONS Gt —Gram  G~Carsbohy r:ded;vdnmuﬂ v everage med oot

rglass tam ~tomato jo—jwice veg ~vegetable ¢ p —edible porton w p —water
“mpice packed fr —fresh dr ~dried 3m ~amall g ~targe

OF —ounCEs € —cup cn ——canned ok~
ans —~unsweetencd gt
packed ; p

e F
89 24
3t
07 23
FA)
10
2 0
1 04
2 03
12 ¢
23 03
03 02
a7 g9
03 03
18 02
37 04
37 o4
22 o1
o8 01
37 94
69 o7
[
7t
704
72 %7
57 02
34 13
71 78
09 6
07 1
37 ¢
64 57
26 31
7 8
15 8
7 04
7 8
~tea
ik



Food Equivalent Tables
i E

Ci Is—A quival of 10 Gm Cereal
C8P1,F1
Amount
1 Grams  Approximate Household Aeasures
Cream of wheat 10 1T uncooked or % ¢ ek
Fanna 10 1T uncooked, or ¥ ¢ ck
Ralaton 10 1T uncooked o 3¢ e ch
Ruce [ 3i T uncooked, or 5 ¢ ck
Qatmeal 10 13 T uncooked or }4 ¢ ck
Corn flakes 0 Ke
Puffed wheat 0 K
Puffed nice 10 ¢
Shredded wheat 10 X% Ig bcu
Rice hrispies 10 He
40 Bran Flakes 10 He
ead 15 jfshee
6% Frnt 130 Sce Group If bt of fruts
9% Fraut 90 See Group II Lst of fruits
12% Fruie 70 See Group IV tust of frinns
159 Fruit 55  Sec Group V list of fruits
Approximate Equivalents of 30 Gm Bread
C15P3,F1
Amount
1 Grams  Approwmate Hourehold Aranures
Cereal 20 2 tmes the amount of any of the
ceresls (sce coreal lat 10 Gm
portions)
187 vegetablle or 18 frun 80  See Group VI veprtahle or frut
List for equi atent measure
15 vegetable or 157 fruie 100 Sec Group V segetable or frust lut
for equivalent measure
12% vegetable or 125 frue 126 Sce Group IV vegetablc or fruit Lat
for equivalent measure
9% vegetable or 9 fruit 170 See Group I vegetable or fru hst
for equuvalent meatuce
6 vegetable o 63 fruit 250 See Group IF vegetable or fruit hut
for equivatent measure
Apricons, dr 25 4sm hahe
Banana 65 ¥ med
Dites de 2 2
P, & 75 23
Fis de 20 1%
Fgven,wp 100 EY

UMEAROM  Gm —Gram, C-Carbobydrate P—Proten. F—Fat T —Tablespoon ( —teaspora
8 ~OUICEN. € mcup ¢n weCanned ck—cooked d —diameter WY —average med —medium & thuk
Var~unswetened gl —glant tom —tomato jc —hice R —xegetable € p —od bl porton w p - mater
Pohed Jp ~puice.packed fr —fresh dr wdried 3 —smal] g —[arge
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Diabetes Mellitus

EQUIVALENTS AND SUBSTITUTES
Substitution of certain foods 18 necessary because of (1) iability to obtan the foud
hsted 1n the menu, (2) dislike for that kind of food, (3) wdiosyncrasy to the stem
Lsted (4) a desire to prevent monotony

The followmng hists of foods or t of foods are app
equivalent 1n carbohydrate, protein, and fat content to some article that appcarx
frequenty 1 the menus

These equinalents are selested for therwr equalily an carbodydrates, protans, fars, and
caloraes but not necessarily for equalidy in bulk or 1n sttamin and muneral content In making
substitunons, therefore, care should be exercised that the diet does not became too
low 1n vitamin and eneraf content, or too cancentrated w bulk In geaeral bulky
foods ¢hat 15 foods with Jow percentages of C, P, and F, can be measured with

greater than more d foods A given error i weighing a food
50 percent cashohvdrate will be ten times as sertous 2s the same error
made in hing a food g 5 percent carbohyd:
App M Eguaval of Frusts and Vegetabl
100 Gm 3% (sce A Househald M ) =34 apj measure

of 100 Gm 6% =13 dppmxlmatc measure of 100 Gm 9%~ }/ approximate meas
ure of 100 Gm 12% =~1/; approximate measure of 100 Gm 15% =% approximate
measure of 100 G 18%

APPROXIMATE EQUIVALENTS OF FRUITS AND VEGETABLES

GROUF  GROUP
n

GROUP  GROUP  GROUF  GROUP
b r

1 on % 6% 9% g By w9
Group 1 3% 50 34 25 20 18
Group 11 6% 200 7 50 40 35
Group L1 9% 300 150 75 60 30
Group IV 12% 400 200 130 80 70
Graup V 15% 500 260 170 125 85
Group V1 18 600 300 200 150 120
Household meas See ap

e et e 4 ¥ K %%

“quiva
fenty

See hsts of vegetabies and feu ts for approximate houschold mcasres



App Eq 1 of One Egg. 4
CO,P6,F6
Ameun
nGrams  Approxmate Hourehold Measures

Sardines en m ol 20 2,cach 3 long pfr5Gm (1t buteer or fat

Opters 80 3med plus6 Gm (1 full ¢) butter or far

Crab meat 40 3 seantc flaked plus5Gm (1 ¢) butter or fat

Shrump ¢a or ¢k 40 3toSor 3c plus8Gm (155 1) butter or fat

Bacon crup 25 Ssrps—35°long mms 30 Gm (2T b wter

Peanots roasted 22 221023 noskns maus5Gm (11 ) buter or fat
and m s 45 Gm 12° frut (see Group IV
Lt of fru ts)

Peanut butter 25 14T mnus6Gm (1 fullt butter or fat and
munus 40 Gm 12% fru t {sce Group IV Jut of
fru ts)

Watnuts black 33 18hales maw 16Gm (1§ NT butteror [
and mnus 50 Gm 12 frut sce Grouy TV
hst of fru )

Walnuts Faglsh 40 24 halves or 34 T chopped mmws 5 Gm.
(135 T) butter or fat an m nus 50 Gm 127
fru L (see Group 1V bst of fru )

Cashews 30 161020 med mnus 17 Gm 3 3 t) butter or

fat and m 2z 65 Gm frut ser Groap I\ Ist
of fru ts)

Approximate Equivalents of 30 Gm Cooked Lean Meat

CO,PY, F2
Amaunt
o1 Gearms Appeox mate Hossrbold Moassr
Beel veal, or lamb lean ck 1th nslce—334"x234"x 82"
Lamb chop lean 60 tthn mmsB Gm (1351) batter
Pork chop lean 30 3sm mmus5Gm (1t butter
Neal chop lean 0 Tem
Pork fr or smoked ham lean 30 1thnlce—255"x154"x 0"
Chcken turkey rabbt fowl
{roart Iean) 30 1slce—3MR21" 5N’
Sa wage fat cooked out 30 13§—cach 3 longx 3 " d
Balogna 30 Zalees—24"d % tk maw 10Gn  0)
butter
Wienery ©
Frankfurter 60 1 maws10Gm (21) butter
:-'l o raw 50 1slee—3"x3"%
Heane 30 1slcem2x1"%34"
wectbrea ty. 30 1 pece—234"x1"x0" or Yy ¢
oo Gm—Gram  C—Cacbobydrate  P—Trote n. F—Far T —Tablespoon easpoon
SeOUNCet € —cup ¢n ~canned. ck —cooked d —dumeter av —a erage med medum Gk

oo —uneere 8 ~glare. tom = tomat
p““"“ll‘“}nr@p&ln‘i o

x—h
f —foesh, dr —dried 4m

e veg —vezetable e p —ed e paction wp waten
rre

e
—amall Ig—I
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Diabetes Mellitus

Approximate Equivalents of 30 Gm, Bread—continued

C15,P3,F1
Amount
12 Grame  Approsvmate Household Measuses
Peaches, dr 28 3balves
Pears, dr 21 14 halves
Prunes, dr 25 2med
nes, fe W 23{med (ep)
Rassing, sceded or secdiess 2t 1scant T
ans, dr {navy, kedney, pinto, Lima,
e peas, and others) 25 Ysc dr,or 3 scante. ek
Lima beans, fr 0 Xecor ;{'r
Lentls, de , whale and spht 25 M scane s OF 3¢ seant o ck
Sweet potag 55 !}{full T or "Yrm (ep)
Tomato calchup 0
ackers, soda 20 3’
Saltines 2 252t
Ry-Krsp 19 Ywafern
Crackers, Rutz 25
Ruce, ek 0 KMe
Macarom, ¢k , or plain noodles 0 e
FPotata chips 30 201g pieces, mnus 12 Gm (234 t) bunter or fat
Approximate Equxva!cn!s of One Egg
0,P6,F6
Amwnt
" Gmm.r Appronmate Household Measures
Cheese, Amencan 1 shice—3H 2K K"
Cheese, Phnladelph.a cream 60 33 pig , munue 19 Gra (4 £) butter or fat
Cheese, Swis: 301X sheos—35{"x234"x 4", mans 3 Gm, (3 t)
butter or f2t () buttes ot ot
Cheese, cottage, creamed 30 2T, plus 5 Gra {f t) butter or fa
Ml s * 180 g (‘Z oz ), s 75 Gm 1295 fruat (aee Croup.
IV hst of frus)
Meat, lean 20 3oz, plusr5 Gm (1) butter (sce lut of meats}
Fuh, &, baked or broded 30 Ushoem2’x2%36%, or 1 oz, plus 3 Om. (%4 8)
butter or fat
Fish, boiled or steamed 30 1 shoe—2"x2"x3§%, ar 1 oz, lean ar med faf,
Pus 6 Gm (1 full ) burser or fat
Fish, botled or steamed 30 $alce—2"%2"36", or § oz, fatter fish only, plut

3Gm (34 t) butter or fat
Tuna ﬁsh cn with or without

added 30 Ysc flaked, or 1 picce1x151%0r § 0z, plor
4CGm (1 lcanrr)bulm'orf )
Salmon, en 30 ¥ scante flaked, or T oz., plus 4 Cm, {1 scant t.
butter or fat
BEXIVIATIONS  Om —Gram G—Carbahydrlhed :Pmtem r_r:v; ."r:'r.mum n«-u:m
~ k —~cauked iameter av ~vi —
;":“T‘”“‘ < m};lfx oy n;: —-‘mm:n veg —vegetable e p —~edihle poruon w p ~-waicre

—puice
acked. § et packed If whreth df drisd hestimal Ig ~large



App E. 1 of 30 Gm A Cheese

Co,P7,¥10
Amount
nGams  Adpprouimate Hou chold Mearures

Egy 50 1 plus S Gm (1 ¢) butter or {2t

Cheese Phuladelphia cream 30 3 pkg plus1egg (9 Gm)or 2 scantt butter

erse Swiy 30 134 sl e —334"x234"x3§" plas 3 Gm 4§t
butter or fat

Cheese cottage areamed 35 23T plur 10 Gm. {2 t) butter or fat
Meat lean 25 Yao0z plusr 10 Gm (2 ) butter or far
Fuh baked or broded 30 talcem2"x2x35" orloz pw8Gm 14t

butter or fat
Fish boled or ateamed lean o
ined fat 30 Vs)ce—2'x2%5" orloz pusiliGm ¢
butter or fat
Fuh, bo led o steamed fatter
fish only 30 1alce—2"x2x,4 orlocz pus?lm scant
t) butter or fat
Fuh tuna en wth or without
ded o]

added o 30 Joscantc fMaked orlpece 1l xl o oz
Pur 9 Gm (Zacant ¢ ) bu trr or (at
Salmon ¢n 35 }’r_ﬂaktd orl'/aoz pr 9Cm  matt
buteer o
Sardnes en ol 30 3 each 3* long pus9Gm 2mant b te o
far
Onters 0 3 med pus11Gm (fult t i
Crab meat 45 M flaked plus 11 Gm ( ful ¢ ¥ e
Shrmp ck or cn 40 BeoS orMe pus12Gm 25 bu 1w
Bacon crup 30 Gswrps—33long mm TG 1§ bu
or fat
Peanuts, roasted 35 37t038 nuts noskns mew o Lm 141
butter or fat
Peanat butter 25 2acantT mmis5Gm (11 butcer o fa
adnars black 40 2l halves maurt6Gm ({1 & 5 fa
Walnus Englsh 45 241030kl e or38, T clopped m w (m
(4% 1) butter or fat
B, cashew 35 180 med muBGm b4t bt wl
Apr Equivalents of 40 Gm A Cheese
CO,P9,F12
Amount
mGams  Appo mate Houcho d Measur
Maat fean 30 Tor plri2Gm (23§ ¢ Ibuticror fal requ v
Lents of 30 Gm of meat
Ty 75 134 mmusdCm (Lxcantt butterorfat or 1 ¢

Tmes the equ alents of 1 exg

Aatvaton G —Gram Gy Carbobytins P—Procn £ T Tabapxo U capxs

“ounces. € —cup en ~canned ck —cooked d —d ame er av —uverage med —medun & 3
08 —nevee ool ¥l —glom tom oo K —fo 5 5 oveBRE @ bmod Heporoon WP WA 7T
Prded Jp —guce-packed f —fresh dr —dred -m—.mu I taee
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Diabetes Melhus

Approximate Equivalents of 30 Gra. Coocked Lean Meat— continged
CO, P9, F2

Bacon, crisp

Beef, dr
Becf, corped, cn , med far

Becf, corned, fr , Jean

Eggs
Cheese, Ametican
Cheese, Philadeiphua cream

Cheese, cottage, creamed
Cheese, Swiss

Fuh, &, baked or broged

Fish, steamed or boied, lean or
med fat

Fish, bowled or steamed, faster
fish only

Tuna fish, en , withy or without
added od
Salmon, ca

Sardines, en 1n ol
Qysters
Crab meat

Shrunp, ck or cn
Peanuts, roasted

Peanut butter

Amount

nGrams  Approxumate Household Measurer

3

27
36

50

75
40

90

43
40

40

40
40

7 sthpre335* lobg, mimus 22 Gm (15 T) bur
ter or fat

5 :h:u~3}4'x7}{', or 3 ¢ diced

¥ shice—338"3532%, or 134 or, minks 3 Gm
(4 ¢) butter or fat

135 sheese334%3%. ®, ounus 5 Cm [N S]
butrer or fat

1, maus 9 G (2 scant ¢ butter o fat

2 shee33 236 x %, minus 12 Om (236 )
butter or fxt

1 pkg, 3oz, mins 38 Gm (2T and 1341)
butter or far

3l T

1 shee—334"x337%. 4 mnus 10 Gm {2 t)
butter or fat

1 shee—2"x¥"x3¢%, moms 4 Gm {1 scane t)
buttee or fat

1 shee—2"x3"x 34"

¥ shee—2'%3S4Y mmws 4 Grn (1 seant 1)
butter or far

3 ¢ faked, mims 6 Gm (1 full &) buster oF ft

3¢ fiaked, or 134 0z, munue 3 Cm (35 1)
butter or fat

334, each 3” long, minur 3 Grn. {34 t) butter ar
at

4t0 7, pluis 3 Cm (34 £) butter or fat

33 10 34, no skuns, rures 15 G {1 T ) butier o
fat, mines 75 Gm 129 frunt {see Croup IV hst
of frusts)

23T, minus 47 Gm (334 t) buteer or fat, minus
60 Gm 12% frut (scc Group IV hst of frints)

Approximate Equivalents of 20 Gm, American Cheese

co,p

5F&

Equal approvimately one egg or any of the equivalents of onc cgg

ABBREVIATIONS G —Gram  CCacbohydrate P—Proten F—Fae, T
0T —0UnCEs € cup en —canned ok
uns ~unsweetened gl —glas tam —tomato JC —ju

~Tablespoon  tmteaspoon.

—cooked o ——diameter av—~average med ~medium  tk —thick,
ice veg —vegetable € p —edible portion w p —water-

packed } p ~guice-Packed fr—fresh dr —dried st —amalf Ig —large



100 Gm * Group I Vegetable or Fruit (3%)
Are Approximately Equivalent to
35 Gm 9%
50 Gm o
100 Gmn * Group Il Vegetable or Fruit {6%)
Are Approximately Equivalent to

35Gm g
40 Gm 15
5 Gm 12¢
70 Gm s
200 Gm 3

100 Gm * Group Ul Vegetable or Frust (9%)
Are Appromimately Equivalent to

56 Gm. 8
& Cm 15%
75 Gm t2¢”
150 G, 6
300 Gm 1

100 Gm * Group IV Vegetable or Fruut (12%)
Are Approximately Equivalent to

70 Gm 8%
30 Cm 15
138Gn 9r
200 G 132
400 Gm %

100 Gm * Group V Vegetable or Fruit {15%)
Ate Approximately Equivalent to

85 Gm 186
125 Gm 12c,
110 Gm 9%
250 G 6
500 Gm. 3%

100 Gm * Group VI Vegetable or Frunt {18%)
Are Approximately Equivalent to

segctable or fru t (Group 11D
vegetable of frs 1 {Grot p 11)

segetable or fru ¢ (Group VI
vegetable ar fru t (Group V)
vegetable or fru t (Gro pIV)
vegetable or fru t (Group 111
vegetable or fr1t Gro p )

vegetabie or fru t (Gro p V1)
vegetable or frat Group %
segetable or fru t (Group I\
vegetable or fru t {Group 11
vegetable or fru t (Gro p 1

segetable or fru ¢ (Greup b 1,
vegetable or frut Gro p 'V
vegetable or fru t (Gro g M1
vegetable or fru ¢ (Cra p 1
vegetable or frut Cro p 1

vegetable or fr ¢ G g M
vegetable or frut GroupJ%
segetable or fn t (Gr p 1T
vegetable or frut Cro p 11
segetable or frut (r pl

1423 Om 15 vegetable or fru ¢ (Group \
150 G 7 vegetable or frut Gr g 1V
2 G % vegetabie or frut (Croup 14
30 Gm s"' vegetable or fru ¢ {Croup 11
600 Gen 3, vegetable c fra t (Cr up 1

e Lt of wrge sbiey 2od fru s for approwaae bouschold measiree.
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Diabetes Mellitus

Approximate Eqmvalents of 200 Gm Mtk

C10,P7,F8
Amount
tn Grams Approsumate Household Messurts
Egg 50 1 plus 85 G 52% frunt {sec Group IV fut of
frius) pluc 3 G (34t ) butter or far
Mk skim 200 634z, pus 10 G (21 ) butter or fat
Bacon crisp 28 53 stips—33" long munus 9 Gm. {2 3cant 1)

bunter or fat plus 83 Om 12 frut fsee
Group IV bist of fruits)

Cheese American 30 126 sl ees 33 X230 moaue 3 Gm (1)
butter or fat pus 85 Gm 129 frut (see
Group IV kst of fru 13}

Chezse cottage creamed 36 24T plas 30 Gm (21 buteer or fat plus 85
Gm 12% frwt (see Group I'V fist of fruims)

Approxumate Equivalents of 10 Gm Bacon

€O, P2, ¥F3
Ampurst
n Grams Appranimate Household Measures
Eeg 20 33 plurd Gm (1 scant ) butter of fat
Cream coffee 302
Cheese American 10 1 shee—334"X1"x34" phus 3 Gm (34 t) butter
or fat

One-therd of any of the cquivalents of one egg

Approxumate Equvalents of 30 Gm Coffee Cream

CLEPLFE
Amourt
tn Grams Appros mate Honsehold Aeasures
Milk 30 27T plusé Gm (1 full t) buster or fat
Bacon ensp 5 1 strip~354" long plus 4 Gm (1 scant 1) buiter
or fat

Approxmmate Equivalents of 50 Gm Coffec Cream
CZ,Pt,F10

Amount
in Grams Approximale Houschald Measures ;
Mk 50 13502 or3% T pleri0Gm (21 ) buticr orfat
Bacon 5 I’s’tﬂp~3}{' tomg plur one wada cracker plue
10 G (2t} butter or fat

asssiviarions G —Cram C--Carbohydrate  P—FProtom  F—Fat T —Tablapoon toiebifory
oz ~ounces ¢ —~cup e —canned ck —cooked ¢ ~d ameter 3v ~tv€ﬂ&i¢:’m -‘":l on W p —wa e
wos —unsweerened gl —glase tont ~10mato g —gu e veg —vegetable ep e pos

packed 3p—~ju cepacked fr mfresh dr wined s ~—small lg ~l2cee






Drabetes Melhitus

Ice Cream
Amount Appronmate

Ingredienty i Grams Afearure
Feg 50 1
Mk, whole 20 gl or9oz
ML, evaporated 240 1yl orBez
Crean, top or coffes 600 3¢l or 200z
Sacchann 014 9—J{-gran tablens
Gelatin, Knox pure 12 23lesclt
Vanuiia 10 21
Salt 25 Mt

Beat all ingredients together well, except the gelatin Soak the gelatin in a bitle cold water and
then thoroughly dissolve it 1 a httle hot water Add the gelatin solution to the other muxture
very slowly while beating constantly Stram out any small lumps Freeze in a refrigerator or i
an ice and salt pack, surring cften untl the muxture i of the consistency of mush  Measure out
w 3340z paper souffié cups (80 Gm. or 55 cup each) while the mocrure i sutl saft Store i the
freeing eompartent of the refrigerator

Use one serving or 80 G s place of

34 gl or 35§ 0z rnlk plus 2t or 10 G af buster or fat

Foad walue per scrowg Q. 5, P4, F8

Custard
Amount Appraximate
Ingredrents <n Grams Moeasure

Tz 50 1

Mulk, whole 180 1ecantgl
Saccharm 003 2~ 34 grawn tablets
San sm pinch

Vanila few drops

Beal alf mgrediemts together well and pour tta twa custard cups or @ small pan Placen 2 pan
af cool water and bake 11 a alow oven for about 5§ hour, or uni 2 thin kmfe blade cm;oescnul
clean when 1aserted tnto the custard Thus recipe makes two average servings of abouc m
each

One serving may bo used m place of

1 Qneegg and &4 av shice of bread (10 Gm ), or
2 One half egg and 3 gt or 335 0z (100 Gm } mulk
Food valar per serving C: 45,26, F63 "

Aote This custard muxture may be cooked m a water bath untl it coats the spoon and be serv
a¢ saft custard Also, thas soft custard may be frozen and served as ice eream
azsngviarions  Gwn—Oram  C~-Carbohydrate P—Protin ¥F-fat T-»'r;unpo:d::mn:kvirm;
02 —ounces ©—cup co —canaed ck—cooked d —diameter av ~average mmed —m o p S
uns —unsweetened gl ~glast tom —tomatd Jc e veg ~vegerable ¢ p—ed e par
packed 3 p —quice-packed fr ~fresh dr —~dried sm ~small Ig —Sarge



ing test only Arbitrary levels have been established so that all blood-sugar
\alues abave these levels will gwve positine (colorless) tests and all blood-sugar
values below these Jevels wall give negauve (blue) tests The test 13 accurate within
+5mg percent Because of this vanation, it is perhaps more accurate to interpret
the results when uving the 130 mg percent screening level tablet (Reagent No
3A) 1n this manner If the test 1s ncgatrve (blue), the blood sugar level 1s below
130 mg percent If the test 1s positive (colorless), the blood sugar level 1 above
120 mg percent

When the 180 mg percent screeming lese! tablet (Reagent No 3B) 1s
used, 2 negative test indicates a blood sugar level below 180 my percent, and a
positive test indicates that the blood-sugar level 1s above 170 mg percent

‘The mechamies of the test utilize a truc blood glucose method conse
quently  diagaome fevels are somewhat lowes than those constdered for othee
blood-sugar methods

On occasion 1t may be necessary to test at a hy poglyceric level The test
kit can be adapted to screen at a 50 mg percent level if the following steps are
carsnied out

1 Fill the test tube with tap water or distilled water to the mark

2 Collect 02 cc of blood (use both pipettes)

3 Add two Reagent Tablets Mo 1751 (Reagent No 1} and two Reagent
Tablets No 1752 (Reagent No 2)

4 Boil, using two Reagent Tablets No 1756 Methenamine, for Timed
Burning, and remove protein cake

Noksar Hersnr-Avercnr 14 1o 21 Years®

Acr Mars Feuarz Acx Mare Fruau
Heght | Weght | Heght | Weght Hewght [ Weight | He ght | Weight
Yeans | Toches | Pounds | Tnehes | Tounds | Yean | Inches | Pounts | Tnches | Pounds
P 2% 17 26 16 1 55 75 55 =%
! 22 at 2 20 12 5* 81 57 L
2 33 2 » 2% 13 59 90 60 94
3 3% N 36 30 I 62 103 62 108
b 32 35 39 34 15 6% 12 63 n2
s 2 8 “ ¥ 16 66 26 64 nr
13 a3 3 Ex) a 17 (3] 133 64 53
? o 50 ar 47 18 o8 138 oS 124
8 4 55 40 54 14 & 18 65 126
9 5t 61 51 «0 0 6 3 o 126
10 53 & 53 6"

*Reproctuced by courtery of | H Banacn, M D —Ihrecte Fak Qme Lnvernry of B aburgh
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Dhabetes Melhtus

A Sod Natrog de Test

Rzagents

1 Dry, finely powdered sodium mitroprusside, 5 Gm , mixed with 200 Gm
of ammomum sulfate, 1s much more conventent and stable than the solutions
usually employed

2 Stromg ammona water

To test, add enough of the above mitroprusside mixtuse to saturate 2 to
3 ce of unne w a test tube, and shake well Overlay with a small quantity of strong
ammomnia water A positive test 13 indicated by a color ranging from faint purpheh
pnk to dark purple, reaching 1s maxnimum intensity withun a few munutes, thea
fading gradually to a muddy brown The reaction of a fatnt trace of acetone may
e most eauly determined by rottng the purple track of the ammonta water through
the white foam If acetoacetic acid 15 present, st intenwfies the test Abscnce of
color reaction may be noted n speexmens which show a color reaction int the
Gerhardt test due to drugs

Acetoacetic Ausd—Gerhardt’s Test

Reacent 10 percent aqueous solution of ferne chionde

To test, add a 10 percent ferric chlonde sofution drop by drop to3to 8
< of umne m the test tube until po more preciputate forms The depth of Burgundy
red color which appears mdicates the presence of acetoacetic acid  Acetoacctic
acd 18 unstable on bothng Davide the specsmen 1nto two tubes, boil one and then
compare If the color was due to acetoacenc acd, 1t will disappear on bodng 1f
due to a drug wremams Any specsmen giving a red test which does not fade on
bosting should be cxamined n addition by the sodium sutroprusside test in order
ta detect acetane which s masked by “drug reaction ™

THE URINE SUGAR TEST CASE, SHEFTEL

When the test is to be performed, place rn the test tube a measured guantity
of tap water, add 1o 1t a measured volume of the urne to be tested, and m this
place one Copper Sulfate Compouad Tablet Then place a standard Methenanune
Tablet for Tirned Burming at @ measured distance below the bottom of the test
tube set the case 1n such a postion that no drafis will blow the Same away from
the test tube and hght the Methenamune Tablet By findung which shade on the
color chart 15 most neatly matched by the resulting contents of the test tube, enc
can estimate closely the percentage of sugar

WILKERSON-HEFTMANN TEST KiT

d e
1t should be r bered that the blood test described heremn 18 a serees




g test only Arbitrary levels have been established so that all blood-sugar
values above these levels will give positive (colorless) tests and all blood-sugar
values belaw these levels will give negative (blue) tests The test 1s accurate within
#5mg percent Because of this vaniation, it is perhaps more accurate to mterpret
the results when using the 130 mg percent screeming-level tablet (Reagent Ao
3A) 1n this manner If the test 1s neqauve (blue), the blood-sugar level 18 below
130 mg percent If the test 15 postise (colorless), the blood-sugar level 13 above
120 mg pereent

When the 180 mg percent screeming level tablet (Reagent No 3B} 18
used, a negative test indicates a blood-sugar lexel below 180 mg percent, and &
positive test aindicates that the blood sugar Jevel s above 170 mg percent

The mechanics of the test utilize a truc blood-glucose method, conse-
quently, diagnosuic levels are somewhat lower than those conudered for other
blood-sugar methods

On occasion, 1t may be necessary to test at a hy poglyeemuc level The test
kat can be adapted to screen at a 50 mg percent level if the following steps are
carned aut

1 Till the test tube with tap water or distilled water to the mark

2 Collect 02 ¢c of blood (utc both pipettes)

3 Add two Reagent Tablets No 1751 {Reagent No 1) and two Reagent
Tablets Neo 1752 (Reagent No 2)

4 Bail, using two Reagent Tablets No 1756, Methenarmne, for Timed
Burming, and remove protein cake

Noruat Heravr—Weint 14 1o 21 Yzans*

Act Mair 1 Frume Ack Nair Fruatr
Heghe | Weight | He ght | Weight Heght | Wesght | Tlceght | Wewght
Nears | Toches | Pounis | Tnches | Pounds f Years | Inches | Pounls | Inches | Pounds
% 2 17 2 16 1t ) 15 58 K
1 2 21 » 0 12 57 8 7 82
2 »n 26 33 2% &] 59 5 0 24
3 34 3 36 30 14 62 103 6 108
‘ 3 35 37 M 15 64 112 53 12
[ a2 38 4 ¥ 18 6 126 ot 7
1 43 4 44 43 ” 67 133 o4 122
? 47 50 &7 47 15 o8 138 (3] 124
8 49 55 4N 54 % 9 138 (33 126
9 st 81 51 0 » 6 13 6 126
19 53 o7 ks o

*Reproduced by rourte of ] H Basacse M D —Dieectwe Falk Gake Un werere of B nabargh

1524153



Diabetes Mellitus

S Add one Reagent Tablet No 1753 (Reagent No 3A), supplement the
heating with a third Reagent Tablet No 1758, Methenamine, for Timed Burning

6 At the end of the secand heating period, smmerse the tube in cold water
and add two Reagent Tablets No 1735 (Reagent No 4)

“IpEar” Weronrs For Mex— “Ineax” Weronts vor Woszn-—
Aces 25 anp Qver Aces 25 axp Over
(from Mercopohtan Life Insurance Ca )
Weight in Pounds Wesght in Pounds
(as ardinanly dressed) {as ordinacily dreased)
Heght Small {Medim| Large Hoght Small [Medim] Large
{with shoest | Frame | Frame | Frame | (with shoes) Frame | Frame | Frame
Fect | Inches Fert | Taches
& 2 116-125 { 124~133 { 131142 4 1 104111 110 1IB]317-427
3 119~128{ 1271381 133144 5 9 105-113 1112120119 129
3 4 1221321130140} 137149 5 ] 187-115 11141221 121-131
5 5 126~336 | 134~144 1 141153 5 2 110-1181117-125{ 124~135
5 3 129139 } 137-147§ 143157 5 3 113-1211120-128 1127138
5 7 1331431141151 1149 162 5 4 116128 124-132{ 131142
3 € [136-147 1451561551661  § S {119-125]127-135 | 133-145
5 9 140-151 [ 149-360 [ 1571701 5 6 123-132 {130-140 135452
P H St s B ~ RSTRTLATGN
Growts Cuant—Mates Grownss Cuanr—Frune®
- TR TEEH
=t = T
H Y H e
H h H e
£ ! rca I R e
; SEiziace e
H Tk M oo s
panssss e - !
e G e e e e s rEs e

rcem et
¢ veass "

141 503 I’ Grwage macalt Deska fiaws, 1 geriaed abemt
ol tor e s sl Ban o 30 pcut aht Sl o it muse

oReproduced by coustesy of 3 11 Banacst, M ~Dircctor, ¥alk Chase, Unwernty of Pistburgh



CHART FOR DETERMINATION OF BASAL CALORIC

v REQUIREMENT ~l
= ' {Reprinted by peroutmon of the Mayo Clinic) -
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Flare the chart on a flat, smeoth tble Use only & ruler with a true straight edge Do not dras
hines on the chart but merets 10 licate their prutons by the araicht edge of the ruber Locate
The vaswans points by means of needles (pun ek thimmgh the erawt of a lead penalt Locate thr
Paticnt 5 noemal weaght on Scate 1 and b beigtt on Scae 11 The ruler gnomz thee s
Pt intersects Scale 111 at the panient s surface area Locate the age and sex of the pabeat
6n Scale IV A ruler Joiming this pownt with the patient s surface area on Seale (11 crans Scate V
A the Sasal caloerc sequirtiment Foe the s WO fequirrment 10 40 50 pevernt of (4 fute
Ve Shaaneh In 403 tn ot Beure
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Diabetes Mellitus

5 Add one Reagent Tablet No 1753 (Reagent No 3A); supplement the
heating with a third Reagent Tablet No 1756, Methenamine, for Timed Burning

6 At the end of the second heating penod, irmmerse the tube w cald water
and add two Reagent Tablets No 1755 (Reagent No 4).

“Ivgar” WeIGHTS FOR Men— “Ip=AL” Wriosts ror Youen—
Aces 25 anp Over Aczs 25 AN OvEr
{trom Metropolitan Lafe Tasurance Ga )

Weight wm Pounds Weight tn Pounds
(as ordwanly dressed) {2 ordumardy dressed)
Height Srmall |Medwm| Large Haght Small [Medm] Large
(with shoes) | Frame | Frame | Frame | (with shoesl | Frame | Frame | Frame
Feet | Inches Feet | Toches
E3 2 116~125 [ 124-133{131~342 4 1 104-111 {110-138¢ 117127
3 3 T19-128 1127-136 1133144 5 1 105-113]152-120§113-129
6 | 3 ltes-1s0[176-189 184202 6 | 0 j141-153{151-t61e0-1)s
Grovert CuarT—~DALe? Growrss Cusxr—Feune?
. . FREEER
- v s
. - . S o
. ' 2 Eawen=g]
: H o ]
s . i et
. H 1
. P - 8 = TR
RN - ZosSansaERN
L " -t " . - e lo

apcsteins
S8 ines Indiate vuarage socals drobee tine 10 purtast b o
ek like} acrmais,

agEnveann
Sotit Uinet Lnoicate averaee wormels beoken fines, 10 gwosct atore ot
Deimw ot purmain,

h
*Reproduced by coartesy of § H Baracs, M.D ~Director, Falk Chrue, Unsveruty of Prtsburg]



CHART FOR DETERMINATION OF BASAL CALORIC

REQUIREMENT 1
v o= el
o~ VE® {Repr nted by perm ss on of the Mayo Cl n ¢} b ol
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& w0 1 =
BB " 33 BE
& o =3 -
I o - o e
g Lk = 2 ..E =3,

N ¢ a 70 12 -
Bk, F. ben (2 = T
< e FEMALL - =<} . 0 -3 =
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L u
Flace the chart on a flat smooth table Usc only a ruler w th a true stra ght cdge Do not draw
Ines on the chart but merely nd cate the r pos t ons by the stra ght edge of the ruler Locate
the various po nts by means of needles (p n stuck through the eraser of a lead penc I} Locate the
patents normal we ght on Scale I and hs he ght on Scale II The ruler 1o n ng these two
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Diabetes Mellitus

5 Add one Reagent Tablet No 1753 (Reagent No 3A), supplement the
heating with 2 thied Reagent Tablet No 1756, Methenamne, for Tuned Burning

6 At the end of the second heating period, snmerse the tube i cold water
and add two Reagent Tablets No 1753 (Reagent No 4)

Ineat, Weigns yor MeNo- * Ipear ® WeigHTs Tor WoMEN~
Acks 25 anp Ovixr Ages 25 anp Over
{from Metropolitan Life Imurance Co )

e ghtn Pounds Weight  Pounds

{as ordinarity dressed) (as ordinasily dressedd
Hught Seatl {Medwm{ Large Hagtt Small [Mediwal Large

(with shoes) | Frame | Frame | Frame } {with shoes) | Trame | Frame | Frame

Feer | Inches Feet | Inches

3
5
-
H '
5 .
H
5
-2
3
6 <
5 1
g ]
4 3 {1es180]v76-a89 l38a-202] 6 | 0 |1a1-153]151-163{ 160474
Growtst Crantbart Growrs Ceant—Fesare®
s T et TR
T T o Y
H nos I
§ H 53 3
H § ¥, a3 o
] 2 e
H S NG = :
H = = - 5
£ "ﬁ?{?‘n- N SRR X
R EEETT e 2
= + ol it
¥ noenesrery K R
oy T CIC N TETN R v
n ettt ek s, 10 parant shoet

e v
s et s doten 1w, 0 urant oy & a5 st 0 ot
St o s et erhen e, fradidaay

3
*“Reproduced by courtesy of ] H Baracw, B e-Directar, Falk Ghasa, Usneruty of Plrnbuce



INSULIN

LILLY

PREPARATIONS






Short Action

Insulin Lilly
-
i Al
: e
s l d7
o =
o
Short Actton e
Insulin Lilly made from T P
zinc Insufin crystals ,::“.:‘ “ L% o
L DA
Prolonged Action

NPH Insuhin Lilly

Prolonged Act on
Protamine Zine Ins ihn
Ly




How Su[;‘blzg(l

Insulin, Lilly, 15 supphed n 10-cc vials, des
ignated U-20, U-40, U-80, and U-100, and
contawming 20, 40, 80, and 100 umits per c¢ , re
spectvely’ The U-20 and U-40 concentrations
are also supplied 1 5-cc vials

I ns ulin T e

Lilly

Insulin, Lilly, made from zinc-Insulin crystals
15 supplted in 10-cc vials, designated U-40 and
U-80 and contamming 40 and 80 umts per cc,

P I‘(}])arat{ons | repcainaly

NPH Insulmn, Lilly, 1 supplied in 10-cC
“rounded square” wials, designated U-40 and
U-80, and contamng 40 and 80 units per ¢¢,
respectively

hed 1
Protamine Zine Insufin, Lally, 1s supp!
105ce. vials contaumng 400 and 800 unis,
labeled 40 and 80 umits per cc , respectively



Ll

)
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Skort Action nsutan LY ——/‘_:E :2‘
Tnsulin, Lilly e =
- Y

\m‘n:nm'r:) TR

== o=

Short Action
Insulin, Lally, made from
zinc-Tnsulin crystals

wevtin Ly I
Prolonged fction s Tt 2
NPH insulin, Lally e o

Prolonged Action
Protamne Zinc Insulin
Lally







SECTION 7

Recent Publications of Interest
on NPH Insulin

Arouvo, P O Uso da Tnsulma no Diabetes, Arq clfn, 1295, 1951

Alnmu, F,and VﬂxlA b!_ Siva, M € Estudo Clfaico l’rtlumn:r com a [nsubna NPH 50,
Rev brasl ted g1

Baawiz, H M, (immo S C,Cowan, B ¥ ,and Do, £ S NPH fusulin Tts Compan.

T
AsL U mgeny, by 520, LSy
Caxvonner, L. J, and Su"nu _’j J, Frpenencia Clisica con la Modificsaién Insultnica
SNPHT " Pronay inbd peame

- LTI . [

Evwakos, T S, Vance, F V, Jx, and Myuottans, H B Experiences wth New Types of
Tnsulin, Virg\mz M Moattly, s is0, 1951

Extizize, A F, Jeannency, R L, and Roszewsxt, B. § Day NPH Insulio e neues Toter
m;sdzllr lmu).m Vzrgl:whende Kbnusche Untersuchungen, Schweiz med Wchnsehr 87 547

A dand Mansie, Avexanorn Climeal Experience with & New Modified Protamias
Xmlm W50 ), Am § Digest Dus, 16 197, 1949
l‘!ﬁu:’om’!, nynm- PH Insulin ‘A Crystaline Form of Protamume Zunc Insulin, Connectt
5 3
Grorr, A'E, Encruw wuaroT, H T and Sxecron,J M Chmcal Evaluaton of NPH 50 Insubin in
the Management of Diabetes Mellitus, Texas State } Med , 47 567, 1951

Hsaroomw, H C., e B Nowuaw, Keasur, N B and \\’nmnur,l Protamine Insulin-
ate, JANCA, 206177, 1 1936 Acta med Scxndmav I8 618, 193
Irviee Zasavsra, 1, Roorlouez Ancr Lactos Benwupez R Estudio Compa

Tatvo entre la lnmhnz NPTy Meaclaz 1 i Regutar con Insahina Protamunorincics

Rev med d apai, 1 29, 1951

frza %g‘-udc.nwr,s Txe A Clinical Companison of Modified Insulins, J Chn Invesuga
, 29 1314, 1

J Mvuon }\hlmn Lacey, A }, and Frurer, A M NPH Insubin, Canad M A J, 65 20

{(Unum R H Experienca Climiea con un Nuevo Tipo de Insulina Modificada, NPH Tipo
Rev med {’nrn afines, 10 1951
ﬁ'?'{;'q“ eAL R Experience with & New Insulin, Proc Staff Mect, Mave Cla, 2/

156 157






SECTION 7

Recent Publications of Interest
on NPH Insulin

Arovmo F O Uso da Insulna no Diabetes Arq clin 72 95 1951
Arousvo F and Viewa e Sizva M C Estudo Clumca Prelinunar com a Insulina NPH 50
L2 o i S

S AUl e o by
[ e

S A LS 4 U VANLE 1 ¥, R 40 MULHOLLAND H 5 Experiences witt New 1ypes ol
Insuln Vaginia M Monthly, 78 190 1951

Eseiimn A F Jeannerer R L and Koszewsa B ] Das NPH Insulin cin neucs Inter
ined ar wosulin. Verglewchende Kiinusche Untersuchunged Schwetz med Wehnschr 82 549

APBRIELE A ] and Mansie Atexanpen Chmcal Experience with a New Modified Protamine
Tnsul o (NPH 50), Am i Bieest Ds 10 197 1949

Greznnouse Banerr NPH Insulin A Crystalline Form of Protamine Zine Insulin Connect:
M1 321 1951 - . .

Cenw
fxo | 1. an Chuour, § Lee A Clinical Comparison of Modified Insulins J Ctn Invest ga
tion 1534 1950

Jpumeson Manion Lacev A H and Fowen A M NPH Iosulio Canad M A.J 65 20

g(mmm R H Experiencia Clinica con un Nuevo Tipo de Insubna Modificada, NPH Tipo
0 Rev mod JiEen afianes 70°3 1951
l;sx;x;;‘r;m AL R Expenence with a New Insabn Proc. Staff Meet Mayo Chin 2§

156 157






SECTION 7

Recent Publications of Interest
on NPH Insulin

. -~ . - . a0 ane
*+ fieacion Insulimca

. Insulin NPH 50

. . Benno Schwabe &

ant MuLkoLaw 33 » oap o vith New Types of

Lo anws
Insulio Vn:Eama M Monthly, 75 190 1951

Esseuy F Jeawxzrer R L and Roszewset B ] Das NPH Insulin cin neues Inter
medar iulin. Verglerchende Kiische Untersuchungen Schweiz med Wehnsche 82 549

N - - A v cane - .

LI £ X )
Juumn MaRION Lacey, A H, and Frstexk A M NPH Insulin Canad M A J 65 20

.“L‘M_GUI R. H Expericncia Climcz con un Nueve Tipo de Insulina Mod icada NPH Tipo
k 0 Rev m chn afincs 70 3 1951
ul;lnnlcx, EAL R Experience with 2 New Insuln Proc Staff Meet Mayo Clin 24

156 157



Diabetes Mellitus

Lacey, A H A Comparison of Preparations of NPH Insulin, J Pharmacol & Exper Therap,
705 196 (Junc), 1952

Lios, G G, JAcme W P U, and Gravee, I NPH-50 Insulin, South African M J, 25
682, 1951

et “mov . marrar - ™5 The Newer Insulins and Some of
aM ], 47 53, 1951
b . Duabetes Mellitus, Bol Agrupacién

Ter 1na NPH Rov mid

rio, ), A pusuiiia Jyaan s, B w0 ot s v
Lrocorio, ) LRI SN R RRL do Gentro de estud do

. Be-

' . . sh-
' © enelTram-

. « of NPH and

¢ Insulins 1n

. , Canad M
AT 2, = = & amfacan far T ahenc Chuldren and Ubservations on

. 55, 1949
N MA, 741 312, 1949



A

Aceessory food factors, 16
Seeof 0 Mnerals Vitam ns
Acetosceteac d 1nur ne testfor

38 15t 1

Aec one nur ae testlor 151 152

Acetone bod es 66

Acdoss dabetic 68 74

d ferental d agnos s, 70
Sre also 2 Ketoss
Adrepal gland d abetes and, 27
Adrenacortieotrap ¢ hormone
tes and 22

Alkales n et ¢ coma 74

Al gy to Insol n,

Ampoules Dertrs (dGIucht)
Sohuton Lily package
information 92

Ampoules Lactate-Runger’s Solu
ton package snormacon

Acbitn i nugery of dabetc
patent

Anue o herapy 72

Append aus d fieeential d agno-

sy
Attenioscleros s d abetes and 27
7

B

Becona (Vitamn B Complex
Lilly) package informa
ton 92

Beco nwth Vtama € (Vita
m 0 B Complex w th \ ta
wn G Lilly) package in
format o 9:

Bened ct test 38 1 151

Beln S (Thama Chlo de
UIM Pikhge aforma

Blood nuur deltrm naton 25
495 218

Pkt

W lkerson H Il 1!
N 1 aorte, 153

tort n, 17

values 25
s« ol o Hyperglycemia Hy
em a
Bea n 1hpory @ abees and 22

Cc

Caleum opumal allowances 172
Calor €3 basal sequ rement chart,

155
requrement 31 122
3
1able 6
Gatbobydrstes tnd ez 52 33 80
tabol ¢ func
mclnba! sm m cuma 69
requ remen 3
o d s chldren 60
Blood sugar
Carbuncles therapy 79
Card ovascular dsease d abetes
and 76
Goval 2 (Aworbc Acd L ilv)
.o¢ Anformat on, 92
Chidstn sarbohydrare requ re-
m
fat roqu rement 34
rote 0 requ rement 33
C realatory spmulants 1o § abeue
oma
Coma 65
detetc mbalance and 66
d flerent al d agnos 1 70
etology 66
aofecion and 67
Insul 7 omuss on and 67

See ol o Acdoss Ketoss
Con cryon tables 149

D

Dextrose admyn strar on, §7 74
1n d abeuc coma 7

Devtrose threshold 25

Devtrose tolerance teat, 24 25
ntravengus method 26

Index

oral method 25
Dabeies (Fo man subjece se
lated to diabeses e under
drecten ry)
comp} cations &5
control criter a 39
control ests Bened st 3
ferr ¢ chlonde test,
ur rne Sugar Test Case Shef

dctnon 13
d agnos s 23
ctiology factors n 21

et 59

therapy by det, 29
with [nsul n preparat ons, 39
D abet c pas ent b bl ography for

Dace cacd
sec A cloacet ¢ acid

D ethylsnlbestrol in & abetic
pregrancy 84

ealonc requ remens, 3
ealeula on
carbohyd,-e az 3337 56
far, 32 6
for dzbents indecgore
y B3 8.

for dFabencs with mofect o 60

short method 36
mabalance 66
 childhood 59 117
in d abenc coma 76
nanfancy 53

1587159



Dets (on nued)
opumal calor allowance;, 122

cegulanon NPH Insul nand, 54
Protamne Z ne Insul n and
54

requ rements with low blood
sugar level and acidos s 76

cables, 97

therapeutic uses n chuldhood
59 117

n nfancy 59

E

Electroly es, coma and 72
Eodocrine factors d abetesaud 21

therapent ¢ value 57

F

Fats daily requ ements 14
‘metabol ¢ function, 16
proportion 10 d et, 32 33

Fect cac 79

Ferric chlor de test, 38

Foods ca bohyd ate compos tion

30

1
cheaucal compos an b b og
raphy 148

energy produang 14
equ valents tables 140
fat compos tion. 130
function n health 14
nd et formula 76
prote n compos ton 130
I

n low blood-sugar level and

acdos s 76
sngle serving defin on 130
substitutes, tables 140
witamn value n 123

G

Gang enc d abe es and 76
Gastr c lavage n diabetic coma

Gelseals Multicebr n (Pan V ta
auns, L Jy) 97

Gerhardf's test fo acetoacetic
acd 152

Glomerulonephrius prote n d €t
a 33

4 Glucose Ampoules,
xe Ampoules  Dextrose
{4 Glucose) Solungn
L1

y
Glycogen storage 39
Glycosuna, 26 25 39 46 47 48

&7

Ses al 0 Urine sugar o
Grams conversion ta ounces, 95
Grow h chart, 154

H

He ght table 153
Hered ty etiolog eal factor 21
Hyperglycem 2 39 45
slet damage and 22
preveaton 53
Hyperthyro d sm 22
Hypoglycem a antdote 57
defimuon
evalogy 55
n the newborn 86

1

Infants, newborn  hypoglycemma

n
Infection coma and 67
coryza n
dabe es and pemalin o, 80
glyconr 2 m,
Iosuln o 67 80
Insul o absorphon 41
admmstration 41 47
nd abznc coma 71
allergy 6,
antd abcuc ffct, 40
defim on
d abene nfmu and 58
dosage 4
factors wh ch alter 63
n chaldren 61
for the dabenc undergong

hypog ycermia 55
ndications 45 46
nfec ons and 80
tong acung 41 45
measurement, 50

char, 91
m xtures 50
oruss on coma and 67
po ency 43
preparanans 39

nd catons, 43
tam oe Z oc Insul nand 48
teactions d ferential d agnos ¢
7

0
22 of mection 41
standard 88
umity 41 90
zncand 42
Set olro Insuln Lally Tosa
1, Lally made from noc
Tnsul n crystals. NPH In
suln NPH lnsul n, Ldly
Proamne Zne Inmln
Proamne Zne [fosuln
Usmod fied Insul
Insul o commuttee 88
lnsuln Llly hustory 87
package nformation 91
Preparanons, 87
Torl o, Lily made from 2 ae-
Tnsulin cryseals hustory 87
Iron opumal al owances 122
Blands of Langerhans damage
hyperglycema 22
les ons, n d abetes 40
Taotonue sod um chlortde solaton
n coma 72

K
Ke ogeness, 19 66
Ke onemua 19

Ser adsa Ac doss Coma

L

Lacta e-Ringe 8 Soluuon 75
S poules  Lactate-

class fication 77 78
Long acung Insuhos, 4
chet regulapon and 52

M

Menus, class I d ets, 97
class 11 d ets, 101
class 111 d ets, 105

deet formula and 34



Metabol am d abetic 13
normal 13
St alss Carbohiydrates Fay
rote ns
M nerals, metabo! ¢ funct on 16

requ rements
Mulucebr o (Pan Vitamun
y) package snforma
2

N

Neunus, etological factor 23
Nicotmam de. (N cotme _ Acsd
Amde) package informa

Nmumc icd metabol ¢ fune

plch nformlmm 92
NPH Insul n 44

age 4
dabe ¢ chldren and 61
d abene management and 53
detregulation and $4
ypoglytem a and 7
mdications, 4§
measurement
vecent publ cat ons of nterest

on, 157

un s, 44 %0

NPH luln Lilly hustory 89
Package ofarmation, 92

(0]

Obenty d abetes and 21

P

Penclln n nfecuons

Bu ary glond o shesesand 21
Polydpra etiological factor 21
Polyphana Suclopeal facto 23
Pelyu a et olog ca 23
Potass um, fc ency W abenc

pmphylu L

ve
ﬂ(lhyl:ldh-:lml in 84
e dence
I}m—np
Protamuoe Zin fnsul n 4
Xctior
Mounistra on 42 43 48

d sbetc management with 43
a scovery 4
poglycema and 57
n d abene chxldnn 58 61
measurement, 50
potency 43
preparation 42
un ts 42 950
Protamine Zinc Tasuln Lilly
story B8
package raformation, 9
Protesns metabol ¢ function 15
opt mat allowances 122
propor o ndet 32
readjustments 1n diet 53
requ rements 14
n d abetic chaldren 60
Prote nuna prote n d etin 33

R
Rec pes 1
Recent pub‘ cations of 2 crest on
NPH Inmln 157
R boflavin metabal ¢ functon 16
package soformat on 92

S

Sacchar n see Tablets Sacchar o
Soluble

Sal ne solut on tn (oml 72

Shef et test, for sugar

Skin dsucbance, euolog cal tac
tor

Sod um n wpmn de test for ace
tone 152
n urne s Glycosuna

ne examunat on

Sugar

emergency cases 82
posopeaine cae 83
resperataee preparatn 81
Syothar e and 3 aere

T

Tables Sachar  Soluble pack
forma_ o

age -
“Thetacebrn {Pan V .mn
Thera)

ecapevtic Lilly) pack
age informat on 93
Thamn metabal ¢ fuscuon 16
Thvro d gland d abetes and 22
Tuberculos s, d thetes and 80

Index

8)

Unmod fied lasul n, d abetic ¢h 1
dren and 56 61
d abetic eme geac es and 45
Urnne acetoaceus acd in test,
15t 15:

acetone w151 152
examinaton 24 151 152

exammaton 38 49 71
She!ne) test 152
al o Glycosus
Urne Sug.r Tet Gone Shefit
t

package nformation 93

v

Vama G, n preoperatve and

pos operatve per ods 61
V tam ns, adequa < supply 16
on T4

opumal allowances 122
preparations Becotin (V tam n

Coraplex Lilly) 9*
Becoun w b % amn C
(V taraun B Gomplex with

n
rde Lly) 92
Cevaln (Asco be Aad

Lily)
Mulucebrn (Pan V'tam nn
Liy) 92
N connam de (N conn
c d Amide) 92
Neo ncAcd 92
R boflav n 92

Theracebrin (Pan Vitaguns,
Therapeut Lilly) 93
value o foods, 123

W

We ght tables, 153 154
e ghts and measures, table 149
W lkerson Heftmasn Test K1,
15,
package nformaton 93
Wounds, heal ng, wamn € o
8

A
Znc tasal o see Tom



Published for the Medical Profession by

ELI LILLY AND COMPANY
General Offces and Principal Laboratorses
INDIANAPOLIS 6, INDIANA, US A

ELI LILLY INTERNATIONAL
CORPORATION
i Of ces
Inotanarous 6 Inviaia U'S A
ELL LILLY AND COMPANY LIMITED
sToxe Hawms, Exor
ELI LILLY AND COMPANY (CANADA) LIMITED
ONTO ONTARIO GARA
ELI LXLLY PAN AMERICAN CORPORATION
InbraNAPOLIS 6 Inptama U'S
ELI LILLY Y COMPARNIA de MEXICO SA deCV
Me: Mexico
ELI LILLY AND COMPANY OF ARGENTINA INC
Buzwos Asmes, ArarvTine
ELI LILLY AND COMPANY OF BRAZIL, INC
$a0 Pavio Baaz i
ELI LILLY AND COMPANY OF INDIA, INC
Bowpar t Inoma












