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PREFACF

17 15 seldom a dinbenic pauent returns whom 1 have
treated 35 well as U mighe, or one who has followed
treatment as well as he could  Diaberes 15 2 senous
disease and deserses the hest effort of doctor and patient
from heginmng to end  Sixty years of expenence with
diabetics convinces me thar aggressive and continuous
treatment “ith strict control of the disease pays

o hasten berrer umes for diabeties the creation of
Hospital Teaching Climes to which they can go at
fessencd hospital expense for contral of the disease ar
present offers the greatest rewwrn for the money ex-
pended  Such chmes should be established all oser che
world  from these centers would radiate mformation
on the detection and prevention of diabetes as well as
advace for the care of the ndivdual  Under no areums
stances should the relatises of 2 duabetic become fae,
thereby adding snll more to the influence of heredity
and to the chance of acquinng the disease

Impros ements in the treatment of diabetics are more
tikels to occur in the immediate future than ever before,
because the tools for research are so much supenior to
thost ttherto employed and thete are so many more
ghly tramed workers  Dhabeties! Keep alise ca profic
by the new discoveries which vou and vour relatnes and
friends are fostenng throngh hberal contnbunions for
research

Recogmtion of the wmportance of diabetes (s smcreas-
g A least three tinwes as many diabeties are alne
as farmetly and mamy nmes as many are regarded as
productive workers and are ehgble for Life msurance
Fach diabetie who hives an honest diabetic day helps
all other diaberics in the world to carn a hsmg
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6  PREFACE

It would be 2 major contnbution to the statistics of
dhabetes m thus country if each panienr wonld nonfy his
or her doctor on New Year's Day chat he or she was
suil ahive

1 hope doctors and patients wall find che enclosed
wenufication and diet cards so useful they will be
ecarnied at all umes, and one more wish—that all who
read this book wall tale to heart the prinoiples of
Naunyn, that Nestor of Diabetes, (see pages 153-154),
which [ have tred ro follow for sicty years

To the doctors who have trusted me with their cases,
to nurses, patients, my assoctates m the Joshn Chmc,
o the Straustical Bureau of the Metropohtan Life In-
surance Company, the United Scates Pubhe Health
Service and wmaumerable friends, and especially n the
rewriting of this tenth ediwon to Miss Anna C Holr,
1 am indebted, as well as to my cooperatie publishers,
the Messts Lea & Febiger, who have had the tementy
to wssue twenty editions of my two books

Evuort P Josun
Bostox \lass
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Diabetic Manual
1

HABT TES
INTRODUCTION

1f vou arc a dabetic, remember ou are not the only
one  There are about three milhion athers in the Lnited
Stares atone and the majonty of them lead useful hines
Thew number is mereasing, (1) because diaberscs are
hving so much tonger, 12) are hasving so many more
children and i3 diabetes s chuefly 3 disease of older
people and the aserage duration of hfe of the entire
populatson s tengthening  Therelore, face the facts
accept the situanion study the disease and become
master of vour fate By so dowmp vou are sure to help
those less fortunate and may defer o even prevent che
onset of diabetes wn ather members of sour own famsts

Prevent Disbetes

Peevene st, but how? Dhabetes s hereditany Yes,
but 1t takes two to make a diabetic Therefore, 2 dia-
betse must not marrs another diabenc and by all means
should try to avord marmang inte a2 diabetie fameds
That ss difficult, T walt own, beeanse one person s four
mhepts the tendency L ortunateh, thire ss another
way to prevention, nameh, don ¢ be avermesght Above
the age of dharey, 8O to 99 per cent of mose diabetics are
tat before they develop the dicease  Consequenth . of
sou are a relative of 2 diaberse, don ¢ be far because
thereby vou tncrease tmmcasurabhy vour chances of
geteny dizhetes  Indeeds to be stubish don't be far
under any crrcumstances and sf vou wash to be really

(&



10 DIABETES

up to date, plan not to have a big baby because the
woman who has an infant weighing 12 or more pounds
at birth stands a 100 per cent chance later of herself
becomng a diabetic

Drabetes 1s a disease 1n which part of the food escapes
use by the body and 1s lost as sugar in the urine  If the
patient stops o3 ereating and eats less sugar and starch,
most of the sy mproms of diabetes will samsh  Tomake
up for the loss of sugar and starch in the diet, one may
need to take more meat, fish, eggs, cheese (protem) ot
a hietle more fat such as cream, butter, ol and fac meat
Should the urine not become sugar free wieh this mod-
erate change of diet, 1t 1s wiser to tahe insulin  Pills of
various hinds are useful 1n a few elderly people but un-
hke msulin they are not a normal constituent of the
body, they are foreign to 1¢  If you take insulin you
are replacing whar the body Jacks, i + on rake oral drugs
as far as present knowledge goes, you are lowenng the
blood sugar and possibly helping otherwise

Insulin was discovered in 1921 by Banting and Best
in loronto Canada It came 1nto use the next year,
and from then on, 1t has altered the entire outlook for
diabetics It 1s one of the greatest discoyertes 1n med-
wme  Protamme msubn was devised m 1936 by
Hagedorn of Copenhagen Two years Jater 1t was im-
proved by Scott and I'sher of loronto through the
melusion of zinc, and agamn mmproved by Hagedorn as
NPH msulin, so that one dose replaces three or four
doses of the original msultn ~ Globin msulin and Lente
msulin are other variettes  In addition to diec and
insulin, exercise 1s a pow erful asd i treatment  Without
evercise 1t is far more difficult to heep the urine sugar
free and blood sugar normal and so control the diabetes

Not only does mnsulin free the urine of sugar, but 1t
mahes possible the return of health to the patient and
the prospect of a long hfe Best states the “action of
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msulin 15 to remose all signs and sumproms of dia-
heres

fhe dier of a diabetic need nor be severe or con-
spicuous  He shauld be able te eat wathour imyury to
tumself ewher withour or with the aud of snsubn ar the
ey least th cquivatene of the food descrabed belows
No ont wants bum 0 become fat

Brrantast Frus, one poruon cereal and a shice of
bread and butter 1 egg o if he needs more noursh
ment uther 2 oges o7 § egg waith bacon

Y onen Mear hsh or cheese vegerables unrnostnerd
n quanuts save the very starehy ones such as potato
and eorn 1 shee of bread frnt for desserr

asarr A meal sinidar to that at noon bur rather
mory, 2hundant and asealh contaimng 1 salad

Puning the day ar last 7 pine of midk and nov over
ot ounce of buttes  Cluar broths coffee tea cocon
shells and cracked cocoa can be raken without allowance
for foud content

Diabetes Widespread

Daabites 5 a common discase in mnddle Ife bur un-
wual i the young and rare i children  Among 2500
hihitren onc hads but 1 diabeue but above the ape of
sixey fne veans Lman o 7O wall have o and 1 voman
m 4%\ hondred vears ago Bouthardas? i France
wrote 1 do nor bedicve 1am wrong an saving that
amung tvenn men bersaen the ages of forty o anes
vears  belonging to legislatine blies 1n noted

Best  Bevear b Deferise nn Pab 200 Ne 7 193

* These tipupes are based on 3 Naronal Healtl Sarves made i
118y

i hardazr Defa Clscosuneon Daabere » 1 Fane Bt
P
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tearned societtes, occupy ing high positions m commerce
and finance, and exen 1m the army, one 15 sure to find a
glveosunc It was found as a result of a diabetes
survey m 1947, m Oxford, Massachusents, that about 1
i 70 had diabetes The Oxford study doubled our
estimate of the number of diabetics 1n this country, bur
undoubtedly 1t will more than double the y early efores,
financsal and otherwise, expended 1n osercoming the
disease It 1s as frequent m Negroes and Indians as
amang the white population, and perhaps most frequent
of allin the Jewish people, because of mtermarnage and
obesiy  The percentage among Hebrews and the col-
ored race s surely decreasing because the youmper
generations weigh less In the neat 10 years sratistics
from Israel will probably disclose much new information

Today we hear more about diabetes m children than
formerly, because they e so long  The Metropolitan
Life Insurance Company tells me from a study of my
cases that a diabetic child of ten y ears already has a life
expectancy of forry-five years  The younger the dia-
benic at onset of drabetes the fonger the mdnidual has
totve More than twice as many die above the age of
sixty years with diabetes as under the age of twenty
sears  For one mdmdual who develops diabetes under
forty, there are rwo who acquire 1t above forty years
However, diabetes seldam occurs wm persons over forey
years of age unless they are fat  In voung or old there
must be an hereditary element, although one cannot
always find 11 The influence of heredsty alone mav not
be strong enough to make the disease develop unless the
mdinidual helps to bring 1t on by overeating or the
tolerance for carbohy drate 1s low ered during pregnancy
by mfections ot compheatmg disease of the thyrod,
preweary or adrenal glands

Dishetes 15 universal and s medence 1s highest
where the average age 1s greatest, females predonunate,
det 15 most easily obtasned with resulung obesity, and
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medical supervision for 1ts detection 1s the most thor-
ough Between 1951 and 1954, with notable economic
t, the d of diab n ltaly rose 30
per cent, but in the United States remaimed about con-
stant  In Italy dunng 1954 the incidence was two-
thirds that of the United States
Death from dabetes, pure and simple, 15 needless, 1f
the patent follows the rules of treatment  Most of the
comphcations of diabetes are avordable 1f patients will
control 1t and take common-sense precautions Not 2
single death from diabetes 1n a person under thirty
years of age was reported in the ¢ty of Boston durning
1957

Object of Treatment

Tl ab e ~fal ar am ww £1 1

will take less than usual of sugar and starch, and in
general by eating only moderate quantities of all foods,
(2) by exercise which favors the burming up of sugar in
the muscles, (3) by insulin which 1s a hormone (a chem-
1cal substance) made out of cells nf the pancreas of any

ceased to produce i sufficient quanuey  Oral drugs
lower the sugar in the blood  Treatment with diet alone
was formerly unsatisfactory, because the diet was often
too strict for comfort or occastonally for life  The pa-
tients Were sometimes too weak even to benefic from
exeraise  The discovery of msulin was a great boon,
because with 1ts help the patient could eat all he needed
to enable him to work or plav and to become a normal
member of socriery  Think of all that Dr George R
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learned societies, occupying high positions in commerce
and finance, and even in the army, one 1s sure to find a
ghycosuric * It was found as 2 resule of a diabetes
survey 1n 1947, in Oxford, Massachusetts, that about 1
in 70 had diabetes The Oxford study doubled our
estimate of the number of diabetics in this country, but
undoubtedly 1t will more than double the yearly efforts,
financial and otherwise, expended mn overcoming the
disease It 1s as frequent m Negroes and Indians as
among the white population, and perhaps most frequent
of allin the Jewish people, because of intermarnage and
obesity  The percentage among Hebrews and the col-
ored race 1s surely decreasing because the younger
generations weigh less In the next 10 years statistics
from Israel wall probably disclose much new mformation

Today we hear more about diabetes in children than
formerly, because they live so long The Metropolitan
I'1fe Insurance Company tells me from a study of my
cases that a diabetic child of ten years already has a hfe
expectancy of forty five years The younger the dia-
betic at onser of diabetes, the longer the individual has
tolve More than twice as many die above the age of
sixty years with diabetes as under the age of twenty
vears | or one individual who develops diabetes under
forty, there are two who acquire 1t above forty years
However, diabetes seldom occurs in persons over forty
years of age unless they are fat  In young or old there
must be an hereditary element, although one cannot
always hind 1t The mfluence of heredity alone may not
be strong enough to make the disease develop unless the
mdividual helps to bring 1t on by overeating or the
tolerance for carbohy drate 1s low ered during pregnancy,
by infections or comphicating disease of the thyroid,
prtutary or adrenal glands

Diabetes 15 unnersal and 1ts mcidence 15 highest
where the average age 1s greatest, females predominate,
dret 15 most easily obtained with resulung obesity, and
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medical supecvision for s detection 1s the most thor-
cugh  Between 1951 and 1954, with notable economic
improvement, the mcidence of drabetes  lealy rose 30
per cent, but 1 the United States remained about con-
stane  In Italy during 1954 the wncdence was two-
thirds that of the United States

Death from diabetes, pure and sumple, 1s needless, 1f
the patient follows the rules of treatment  Most of the
complications of diabetes are avoidable 1f patients will
control it and take common-sense precautions Not a
single death from diabetes 1n a person under thirty
vears of age was reported n the city of Boston dunng
1957

Object of Treatment

The object of the treatment of drabetes 15 to prevent
rts comphications by avoiding an mcrease of sugar i che
blood with the loss of sugar n the urme This 1s ac-
comphshed (1) by altening the diet so that the panent
will take less than uwsual of sugar and starch, and in
general by eatng only maderate quantities of all foods,
{2) by exercise which favors the burnmng up of sugar in
the muscles (3) by msulin which 1s 2 hormone (a chem-
1cal substance) made out of cells of the pancreas of any
amimal and, passing mnto the blood stream, excutes other
cells m the body to actreity  This manufactured insuhn
replaces the insulin which the diabetic’s pancreas has
ceased to produce m sufficient quantity  Oral drugs
lower the sugai in the blood  Treatment with diet alone
was formerly unsansfactory, because the dret was often
too strict for comfort or occasionally for hfe  The pa
uents were sometimes too weak even to benefit from
exercsse  The discovery of insulin was a greac boon,
because with 1ts help the pavient could eat all he needed
vo enable hum to work or play and to become a normal
member of society  Think of all that Dr George R
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Minot, himself a diabetic, did for patients with pernics-
ous anemua through his contribution to the discovery of
how 1t could be helped Pethaps he was my most noted
patient At all events, I always have fele that hs
mtense study of his own diet gave him courage to feed
raw Irver to hrs panents
¢ o~ PR |
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.
power to use the food which has been eaten  Most of
the sugar which Icaks through the Lidneys snto the
urine comes from sugar and starch (carbohy drate), but
some can be formed out of meat, fish, eggs and cheese
(protetn) and a lietle from pure fac  Healthy persons
do not have sugar in the urne, because the secretion of
msulin by the pancreas, (2 gland in the abdomen often
called the sweethread), 1s a prime factor i the storage
of sugar in the hver and muscles as amimal starch
(gl cogen), and makes possible 1ts change to body far
or its use for energy as fast as 1t 1s formed

The Advantages of Diabetes Over Other Chronic Diseases

It ss perfectly true that diabetes 1s a chronic disease,
but, unlike rtheumatism and cancer, 1t 1s pawnless when
controlled, unhle tuberculoss, 1t 15 clean and not con-
tagious, and 1n contrast to many diseases of the skin, 1t
1s not unsightly  Moreover, 1t 1s susceptible to treat-
ment, and any downward course of a pauent can be
promptly cheched Effective treatment, however, rests
i the hands of the patient It 1s by drer and exercise as
well as by insulin or oral drugs  Patients with the willto
win and those who hnow the most, condittons being
equal can hve the longest  There 1s no disease i which
an understanding by the patient of the methods of
treatment avads as much  Brawms count  Bur hnowl-
edge alone will not save the diabetic  This 1s a disease
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which tests the character of the patient, and for success
m withstanding 1t, m additton to wisdom, he must
possess common sense, honest, self-control and courage
These qualities are as essential along with msuhn as
without insulin  About three thousand of my pattents
have actually hived tonger with diabetes than they were
expected to hive without 1t, and far longer than therr fat
friends, both diabetic and non drabetic, whose obesiry
led to premature death by way of heart or Aidnevs
For the diabetze this 15 a demonstration and a challenge
To such patents we give an Expectation of I 1fe Medal
See pages 206 and 210

Duabetics  young and old, have had outstanding
careers and have held high positions 1n war and peace
In June, 1948, one of my diabetic boys graduated as
valedictonan mn 2 large Eastern college and was also
president of his class, and later bke another patient,
was a Rhodes scholar

Defimtion of Diabetes Mellitus

Diabetes 15 a chronic hereditary disease in which
there 1s an merease of sugar in the bloed (hypersly-
cemna) and an excretton of sugar in the unne (glyco-
surta) 1t 1s dependent upon disease of the pancreas,
particularly of groups of cells called the islands of
Langerhans which have close connection with several
other glands in the body, the secretton of the islands of
Langerhans nsulin not only promotes the normal
storage of gl cogen tammal starch) 1n the lner, muscles
and skin and the combustion of glucose (sugar) in the
ussues bue also exerts a control upon the transforma-
ttons of protein and fat

My rule i the treatment of diabetes 1s to consider
any patrent who has sugar in the unine demonstrable by
any of the common tests to have diabetes mellitus and
to treat him 2s a diabeuc until the contrary 1s proved
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Occasionally an indtvidual has sugar m the urine and
yet the sugar m the blood 1s not above normal  Such
2 pauent 1s not constdered to have diabetes, but to have
renal—hidney —glycosuria  Rarely 2 pattent shows a
posttive test for sugarn the unine, which 1s due to other
1ariettes of sugar—pentose, levulose or lactose  This s
harmless The quantity 1s always small and n such
cases the blood sugar ts normal

The development of diabetes may be gradual or acute
and with or without symptoms It 1s fortunace chat the
disease can be so readily discovered, for unlike many
diseases whose begmmings can be detected only by
specialists or disclosed by the help of elaborate and
expensive methods, such as the x-rays, diabetes can be
easily and promptly recogmzed by any phystcian who
wiil be on the watch for 1t and will examuine the urine of
s patient for sugar  Responsibihity for early detection
of the disease among relatives must be shared by the
patent with the physician  In the treatment of a dia
betic one always has the famuly n mind  The subse-
quent behavior of the disease and the effect of treatment

' s R . -

P TV e

Symptoms

‘The sy mptoms of diabetes are thirst, hunger and the
passage of an increased quantiey of urme {polydipsia,
polyphagia_and polyuna) with loss of weight and
strength  Ttching of the shin particularly about the
genitals 1s common  There 1s no one symptom always
present and indeed there are many diabetics who notice
no symptoms This 1s the reason 1¢ 1s so desirable for
everybody to have routine exammations of the urne
at least once a year and always when indisposed, be-
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cause 1 1s onfy in this way thar all cases will be dis-
v e P '

0 moving certain muscles  But these are compheations
rather than a pare of the disease A properly created
case of diabetes should feet well and have no sy mptoms
The responsibility for mamtainmg this fasorable state
must test tn large measure upon the patient humself
He must learn the drer, the dose of msubn and che
amount of exercise which are best for fum and must
constantly control his condteron by the exammarton of
his urime  He 15 s own nurse and chemist, but of he
tries to be hus own doctor, he will come to grief  To
acquire the requisite hnowledge requires diligent study ,
but the prize offered 15 worth while, for 1t 1s nathing less
than hfe 1tself

he diabettc prablem for che dactac has not been
simplified with the passing of the years Nowadays,
he must educate his patients to controf their diabetes
and thus protect themselves from those unnecessary
cemphications winch usually accur most often after a
decade or two of the disease  Once we tried to keep the
breath of fe 1n our diabeucs for five vears but now
we try to mamtamn their vigor for over hfty years

Source of Uninary Sugar

The sugar 1n the unine of dtabetic pauents 15 dertved
from their food, and cheefly from that consumed wathmn
the preceding twenty-four hours and also from the
breakdown of body tissue  The effects of a meal begin
to show within ten mimnutes after eating by an increase
of sugar in the blood and the appearance of sugar i
the urne  Maose of the sugar 1n the unine comes from
catbohy, drates, but also can be deryy ed from protem and
fac A fasting ndrvidual 10 realiey 1s always eatng

2
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because, canmibal-like, he is consuming hus own body
Thus even without taling food mto his mouth z sexere
dabeniec may form sugar and show 1t m the urme  In
such a case the sugar 1s formed from proten and far,
because there 15 hitle carbohydrate stored as such i
the body It seldom amounts to as much as three
quarters of 2 pound and 1s nearly all exhausted withm
24 hours sf a diabetic goes without foad

Test of Successful Treatment

Improvement in diabetes takes place when the sugar
1 the blood 15 normal and the unine 15 free from sugar
The annoy mg symproms of the uncreared diabetic then
vanish  Under such condictons the pancrens mereases
the uzthzanion of the sugar and starch in the dier  Con-
versely, if che urine 1s not free from sugar, the panent
ts generally only holding his own, or more hkely 1s
growing worse  Professor Naunyn of Germany, who
for a generatton was perhaps the leading speciahist i
dhabetes, swrote snhis book “Above all, it 15 smportant
for the early cases that the diaberes nght at sts start be
treated so energetically that of possible the control of
the glycosuria be artamed  From my expertence |
consider it sery probable that among the early strcthy
wreated patients who n the begmnming appear as severe
but larer on run a favorable course there are many who
are ndebted to this early strict treatment, and, on the
other hand, there cannot be the shghtest doubs that
the ultimarely severely coursing cases mn the great
majonity of mstances are those who undervent energetsc
treatment not unnl late of ever

The Blood Sugar and Its Value in Diagnosis and Treatment

Esamination of the blood for sugar gives valusble
wformanion m the treatment of diabetes The toral
quantity of pure sugar fnot sugar and gfy cogen } actually
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in the blood of the enure body 1s surpnsingly small
Before meals 1t amounts to about 1 teaspoonful (5
grams) and after meals if the pancreas with its msubm
" teaspoonfuls

mnto the urme

‘The normat

percentage of sugar v the blood 1s 010 per cent,

J

Fre 1 Hemsler of these children deseloped diabetes at the
ageof eight ears in 1971 and hieerally through treatment by stanva
tion w1s kept alive vne taasulin was avadable m 1922 She was
married i 1935 After seventeen 1 ears of diabetes a son nas born
€ o vears later « da ghter and n 1946 another son  The father 1s
a non duabeti from 2 non diabetic farmely [ 198 after 37 years
of diabetes she went on a thp to Pans Brussels and London

(usually stated a5 100 mg ) but after a meal st may nise
to about 0 15 per cent {150 mg ) without sugar appear-
g in the unine The adjustment of the mechamsm by
which the msubm regulares the quanury of sugar in the
blood within these narrow himits s truly wonderful Tt
does tins through the effect of insulin supplied by the
pancreas or mjected wheeh changes the soluble sugar
tmto mseluble starch (gl cogen) and stores 1c 10 the liver
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muscles and other tissues, or else favors 1s combustio
tO give us energy

Further simphificanson of a test for sugar n the bloo
which will make 1t as avalable for doctor and patier
as 15 the cest for sugar in the urnine, would mark a tre
mendous advance in treatment, and can be expected

The sugar in the blood usually nses above norm:
before sugar appears i the vone  Consequently |
mformation can be learned abour the blood sugar, on
often anticapates the mformation which an exammatio
of the unine alone would show  The knowledge abou
the blood sugar 15 snll fragmentary, and 1t must b
achnowledged that many cases of diabetes have hve
comfortably without a single blood sugar estmanon
However, analyses of the blood sugar are of great value
and without them errors in diagnosss and treatmen
sometimes occur  Of the 4,219 children treated by ou
group, I have Lnown several to tale msubin for more
than a year when they did not need 1, and with ane o
these I made the nustake  Although 1t did her no harm
T am ahvays glad to recesve Helen’s New Year's card
Tt 1s the patient who did not recetve msufin who suffers
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CONTROL OF DIABETLS
AND
WHY I BFLIEVE IT WORTH WHILE

My soTHER s diabetes was recognized in 1900 She
was my Case No 8 Naturally, I went to Strassburg
to learn from Naunyn, the Nestor of diabetes, how to
treat her  Following his methods and with a relatnvely
low-carbohy drate Iugh-far diet, which I can truthfully
say I never Anew her to breal, the 6 per cent sugar soon
disappeared and she lived healthfully and cheerfully
for 13 years with her diabetes which was as long as she
was expected tolve without 1t Itistrue complcations
developed—a carbuncle, pneumonia, intermittent clau
dication and finally a cerebro-vascular accident with a
lethal (kind) preumoma This case was the first to
teach me that control of the disease paid  Think of the
effect of that one life upon the 52,000 which have come
under my observation dunng 60 years of practice
Emerson s lines which she loved are certamly appro-
priate—

Luttle th mks 1n the held on red-cloaked clown
QOF thee from the hlt top looking down
I he herfer that lovs in the upland farm

Far heard lows not thine ear to charm
The sexton tollin= his bell at noon

Ihy hic to thy neighbor s creed has lent
From Emerson  Fach and All
)
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In the Naunyn Era, 1897-1914, diabetre coma was
responsible for 64 per cent of my patients who died It
was toward the end of that era when Dr ¥ M Allen,
to whom I shall feel eternally graveful, emphasized the
value of undernutntion 1 treatment and soon after
Petren in Sweden and we here noted that 1f our patients
ensered a hospiral withour coma they d:d not acqure s
while 1n the hospstal  Previously as 2 House Officer at
the Massachusetts General Hospital i 1894-96, [ noted
the apposite was frequently the case Control of dia-
betes was worthwhile  The slogan was 1o male diabetes
as safe i the home as 1 the hospieal  In fact, the
percentage of deaths from coma fell in the next eight
years to 42 per cent

Then came msulin and the prospect was so over-
powering that when I think of those days [ am reminded
of Keats fines See p 27 It may be sentimental to
quote so much poetry but anyone who has watched
every diabetic child he had treated die and has hved
through che period of coma and gangrene and later
maninon so extreme thar it cannat better be descnbed
than 10 che words of the prophet Ezelsel, See p 37,
would pardon an expresston of sentiment because with-
out 1t how could one have struggled abead

As yet we have not begun to fathom what msubn can
do 1n diabetes if 1t 15 used to control 5t at sts eachest
appearance Bur I do Anaw from my own cases that
coma has fallen from 64 per cent to 1 per cent, gangrene
from 8 to 1 per cent and thanks to tmprorement in the
care of infections tuberculosss which once clasmed fully
50 per cent of the deaths i large mumcipal hospitals,
now has dropped almost to the vamshing paint of 02
per cent in our own scries  The control of dsabetes
which msulin made possible 1s obvrous

Agam, the effects of control are shown because the
average duration of hife of our pactents, which up to
1914, was 49 years now 15 18 years Chiddren with
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onset 1 the first decade of hife at first hved 12 years,
now our recent fatal cases have survived 26 years
Eighty per cent of our pattents with onset in childhood
are alive  See Table 12, p 208 and p 252

It would be unfair to claim that these reductions 1
mortahity and the lengthening lives of patients were due
wholly to control of the disease  Better samtation,
cleanliness, antibiotics, modern surgery have contrih
uted much

Other methods are available which show the effect
of control, and one of these 1s illustrated by Ameha
Peabody mn her I sfe Expectancy Medal See page 210
I suppose that upwards of 3000 of our pattents have
earned one by hving longer with diabetes than they
were expected to ive without 1t Scanming the histores
of these individuals 1t 15 evident that unusual attention
was pawd to the diabetes, not anly by the patients but
by their doctors  Intelligence counted for much By
no means were the patients always i the upper classes
of society  Many an mdnvidual in a modest home has
eained our Medal

The most stniking argument for meticulous control
and the one which led to the foundation of the Hospital
Teaching Chinic 1s that of Sam R, Case 2419 He
developed diabetes at the age of 14  For the next 7
years he had one of our diabetic nurses and obeyed her
mmphatly  The hrst years he lived on undernutrition
diets which were followed to the letter  Gradually the
dietetic tension eased  Everything thar money could
buy was at his dispesal and that of his nurse They
flew their own arrplane alone weckends from New Jersey
to Cape Cod  They travdlled to Europe and found 5
utits of msulin could be dropped from the diet when
tenms was plai ed 1n the Bois de Boulogne  Fi entually,
he married and his prospective bride studied and prac-
ticed the details of treatment during 6 months before
the wedding  When 25 years had elapsed since the
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onset of his diabetes, we discovered the patient was
physically perfect—eyes, artertes, blood vessels, kidneys
—and this led to the mauguration of the Quarter
Century Vicrory Medal See p 211 Today he 1s 53
years old and a healthy, vigorous busmess man with

oy
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Fic 2—Case No 2419 The father of these three children
developed diabetes ar 14 years of age in 1920 and 15 an example of
4 thirty mne-year duration d abette child who had no stzns or symp
toms of arenosclerosis as certified i 1948 by x ray and ey e special
1sts and. His adh to has been exemplaty
He 1s the first patient to receive Victory Medal Note the o
vaneties of Lids

3 children and a grandchld  His nurse and he and his
famly set the pace for our Victory Medal cases

So far we have been able to award a Quarter Century
Victory Medal to 85 indniduals  As yet only those
have been able to pass our cricenia for a Medal whose
diabetes 1s well controlled A study of the histories of
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these medalists shows thar from the begtnung of the
dabetes and particulacly 1n 1s early years, ther dia-
betes was carefully treated and at no ume carelessh
constdered  The fact that no patrent has yet been able
to pass our ersteniz for a Vicrory Medal who did negleer
his diabetes 1n the early days and later, 1s confirmation
of the trust-worthiness of control

Evidence of the value of contro! oceurs i odd grovps
In an English samranum for tuberculosts there were
mcluded 84 patients who were diabeties  OF these, only
one patient died m a year and that one not of diabetes
In that sanitartum the diabetes as well as the tubercu
losts was under contro}

Bouchardat m 1883 says that he could nor remember
having ever seen a pregnant duabetic woman  In the
early years of the century I Anow that pregnancy was
rare and miscarnages were common  In all, two thou-
sand pregnant diabetic women have come under our
care, at lease 1700 of them closely supervised by Dr
Prisctlia White  Today the death of a pregnane diabetic
woman 15 almost unknown Here agam  metsculous
control saves the diabetic

The most distressing comphcauon which our drabetics
haveat the present time occurs in the eyes  t1s known
as ' retimtis prohferans ” My colleague, Dr Howard

Root, has assembled 867 cases with this complication
He has scudied these in great detarl and recently re-
ported npon them In lus analysis of these 867 cases,
he has not found one i which the control of the diabetes
was even good

Do you wender | behieve that the control of diabetes
ssworeh while? In this concept am [ not ahigmng my self
with those clintcians m the past whom we honor most
because of thew contnibution to the rreatment of dta-

‘Dunlop of Eduburgh aad Bagleson w Sweden note simudar find
wgs m their recent publications
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betes—to Bouchardat, Naunyn, Cantani;, Maranon,
Umber, Grafe, Allen

Insulin 15 a gft from Banung and Best aded by a
muhtude of workers in countless laboratortes searching
endlessly to improve the effectis eness of this hfegrving
substance

[Iex”

,;. N
[ayp) |

We doctors enjoy our medical pract ce and our diabetsc patients
ther Ines because of the victores over disease won by men an

ammals There would be sorrow i our hearts if we were compelled
€0 fice a diabetic child without hnowledge acquired by the scientific
labars of physscrans 1n many lands  Bue our minds hinger as well on
the 1nimals who gave up these | ves not for theur masters whom
they loved but for diabetscs whom they did not even hnow And m
recogmition of what these lowly creatures have done we welcome
the to insers a reprod of the plague created for
us by Amela Peabody and dedicated approprintely

TO THOSF WHO GIVE THEIR LIVFS FOR THE WFLFARE
OF MANKIND

Ficure 3



CONTROL OT DIABITES 27

heats’ lines expressed my feelings when I learned of
the discovery of msulin I remained awake all mght

~Then felt T ike some watcher of the slies
When a new planet s vims into s ken

Or like stout Correz when with eagle ey es
He stared at the Lacific—and all bis men
Lool. d at each other with a wild surmise—
Silent upon a peak in Danien *

¥A good many people mcluding my Central and South Amencan
frends have been disturbed 2t the naming of Cortez by Keats
these memorable hnes Through the courtesy of My \ilton
Lord Director of the Boston Public Library | learn that as author
tatne a presentanion as there has been on heats was ¢hat done by
Amy Lowell On page 181 of Valume I of her two volumes on Joh
Aeats 1t ere appears the follo ving Keats confused Balboa vith
Cortez as Tennyson pomted out to algrave buzr Keats s friends
do not seem to have noticed the mistake  Hunt wn fmaginat on
and Fancy tefers to Ditans portrait of Cortez and savs his

eagle-eyes are from Lfe as may be seen by Tinian s pottrait of
him  Keats may have kno vu the portrast or not but at any rare
he put Cortec probably by acadent It s no matter
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IT 15 not necessary to read this chapter to learn how
to control one s diabetes It 1s written to show how our
knowledge of the disease has advanced and that it has
been through careful, chnical and experimental investi-
gations 1 manv lands—Germany, England France
Belgium, Iraly, Russia, Canada, Denmark, the Argen-
une, Chile, and the Umited States, and in many other
countnies

In India and Rome there are hints of a knowledge of
diabetes, but Paracelsus, born two years before Colum-
bus discovered America 1n 1492, was the first to record
that 1if a measure of urine of a diabetic patient was
evaporated to a syrupy consistency 1t ytelded 4 ounces
of solids which he thought to be salt Due to his mistake
the world waited about 150 years untsl Thomas Willis*
(1621-1675) tasted the unne of a diabetic and found 1t
wonderfully sweet as 1f “smbued with honey * In 1775
Mavchew Dobson, (England) proved by fermenung the
urine that the sweet taste was actually due to sugar
John Rollo, also of England, m 1796, only four years
before my grandfather was born, was the first to treat
diabetics by diet and gave them animal food and vege-
tables such as our 3 and 6 per cent carbohydrate
vegetables  In France, Bouchardat, the most celebrated
diabetes clinician in the world (1806-1886) associated

"Thomas Wilhs was educated and taught for a time in Oxford
England  In Ovford Massachusetts the frst intensive seudy of the
frequency of diabetes based on examinations of unne and blood of
the habitants was made Here also 1s the Clara Barton Burth-
place Camp for diabenic garls which ongmated in 1932

(23)
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the pancreas with diabetes, and Minkowskt! and von
Menng m Germany 1 1889 proved diabetes was con-
cerned with this gland, because when they removed 1t
from a dog, severe diabetes occurred  In 1921 Baneung
and Best found that an extract of special cells in the
pancreas, when njected into a diabetic, would control
the disease  These cells were first described 1n 1869 by
Iangerhans 1 Germany and named after him, 1slands
of L h but thesr fi as being respon
sthle for diabetes was first noted by Opie in Baltimore
and Ssobolew in Russiz  The work of Banting and
Best, who made an extract of these cells (1921), was
done i the laboratory of Professor J | R Macleod of
Toronto, Canada  Later, with the help of Professor
J B Collip, a biochemist, the active principle of the
etract was refined and named msulin  On account of
the discovery of msulin the Nobel Prize in Mediane
was bestowed upon Banting and Macleod

I G Banung was 2 young orthopedic surgeon with
zeal for research undampened by four years of service
at the front  He recerved the assistance of his friend,
C H Best, who was trained i physiological research
and who later entered the medical school  Dr Charles
H Best 1s now Professor of Phy stology at the Unwversity
of Toronto, but by helping Banting discover insulin he
proved t}:at a medical student was 1ps0 /a‘ria an mvesti-

s o N

in that 1t caused sudden and often serious falls, of the
sugar in the blood, Hagedorn in Copenhagen, Denmark,
sought to remedy these defects  lor this purpose he
utshzed protamine, discovered in 1868 by Miescher,
Germany, mn fish sperm and in the nucler of cells and
studted by Kossel 1n the last years of the nineteenth
century  Experimenting with many protammes, he

* Born 1 Axolotl, a small town near Rovno (haunas) i Russia
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found one which would cause a precipization of msulin
B+ adjusting the reaction of this solution with an alkalt
to that of the body the resulting compound was
absorbed so slowly that 1t acted twice as long as msulin
alone  Sull later Scott and Fisher in Canada ob
served that they could prolong the action for more than

= =
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aday by the add tion of an almost infimitesimal quantity
of zinc By these measures and by the invention ofa
modificatron of protamime zinc msuln (NPH insul n)
by Hagedorn the necessity for myectsons of mnsuln n
the treatment of diabetes was reduced to once in twenty
four hours
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The next notable advance in the diabetic story relates
to mvestigations upon the pitwitary gland—the so
called master gland—in the center of the brain  Sum
ulated by earlier experiments of Houssay in the Argen-

0'*¢ms\: \);

Fi 5 —Charles H Best

tine and Evans in Cahfornia and others to a lesser
degree, Young 1 England produced diabctes in dogs
by repeated imjecuons of an extract of the antersor
preattary gland  Esentually at was found that the m-
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jections had destroyed the 1stands of Langerhans in the
pancreas  Since the rest of the gland was uninjured 1t
was possible now to study diabetes in an animal with-
out the removal of so essential a gland, and this repre-
sented a fresh opportumry for the study of the disease

The next, and third, achievement was i 1936 when
Dunn, Shechan and McLetchie 1 Glasgow, Scotland,
found that a drug, alloxan (which can be denived from
uric acid), when ingected into a rabbie would destroy
the beta cells which make the nsulin n the islands
of I angerhans in the pancreas Almost simultaneously
Goldner and Gomors 1n Chicago and Cabell Bailey and
Orville Bailey in Boston proved rhat such ammals be-
came diabetic  This rased the problem 1f a chemical
can cause diabetes, does such a chemical extst 1n the
human body, how can one detect it, and how neutraltze
1ts action? We hate now etpertmental ammals—rab
bits, rats, dogs, cats, monheys, pigeons, turtles—made
drabetic by alloxan with which we can study the disease
So far alloxan has not been found in the human body
but 1ts precursor, unc acid, has been although it was
shown by Grffiths in Austraha that uric acrd would not
cause diabetes unless glutathione was reduced 1 the
diet Think of it! Alloxan 1s a selective drug When intro-
duced into an ammal 1t attacks 171,000 pare of the
bods and produces diabetes How wonderful it would
be 1f 1t was the cause of the disease n humans and we
could thus determine those of a diabetic’s relatives who
were thus susceptible to the disease and how to destroy
it Certamnly Griffiths in Australia has brought nearer
this possibility by his discovery of unc acid diabetes as
a result of a deficient quanuey of glutathione

If you can look snto the seeds of ume,
And say which grams will grow and whech will not

The year 1940 saw another trail of progress opened
into the unexplored diaberic regrons  Hast, Campbell
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and Best mn Toronto learned that they could present a
dog developing drabetes by injections of antertor pitu-
stary extract if they treated him at the same time with
mmsulin or i they fasted him beforehand or kept him on
a fat diet  Moreover, Lukens and Dohan in Phuladel-
phia found that they could cure a cat, similarly made
diabettc for several months, by keeping the blood sugar
normal with the use of insulin  Of course these expert-
ments are confined to ammals, but they are almost
breath-taking 1 significance, because they raise the
question of a cure of diabetes

The fourth method of producing drabetes 1s, so far as
the patient 1s concerned, perhaps the most suggestive
of all  Dohan and Lukens at the Cox Metabolic Re-
search Insutute m Philadelphiz artifically Lepe the
blood sugar of a cat high for two weeks, whereupon
they found diabetes appeared  As in all other expen-
mental types of diabetes the islands of Langerhans
were mjured  The moral 1s plain I a healthy car
with a sound pancreas will become diabetic, when ex-
posed to a high blood sugar, how carefully should a
drabetic with an unsound pancreas avoud it

Diabetics! Take this lesston to heart! Keep your
unine sugar-free, your blood sugar normal and your
diabetes controlled and thus protect your pancreas and
thereby Leep alive to profit by some new discovery,

The Pancress and Its Islands of Langerhaos

Duabetes 1s due to something wrong with the pan-
creas  This gland has a double action It forms a
digestive jurce which, as a matter of fact, 1s the most
important digestive jurce in the body and chis 1t dis-
charges mto the bowel just beyond the stomach, and,
second, 1t produces msalin which 1s discharged into the
blaod, and this regulates che use of the sugar formed
from the food In amimals the pancreas 1s known as the

3
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sweetbread and lies behind the stomarch nea- <t *
The nrn-
out t
cells wruaps tamed the islands of Langer-
hans after the young doctor wn Berltin who described
them 1n 1869 It s possible experimentally to produce
dabetes by removing more than mne-tenths of the
pancreas, because then the few 1slands remauming are
overworhed, degenerate and cease to make the wsuln
which regulates the action of the sugar and starch In
man for some reason as yer unhnown, the islands of
Langerhans may become diseased or cease to function
and diabetes appears If the dubetic patient could
secure 2 new pancreatic gland, would he be cured?
Perhaps, but 1 think this 1s not certain because other
glands may also be imohed  Fortunately, among my
52,000 patents showing sugar 1n the unne [ have never
found one who was a 100 per cent diahetic There has
always been something left to build upon

Yo 1th this in mind, in 1944, Brush found by a study
of chuldren soon after the onset of their diabetes that if
he overcreated them with msulin, thus resting thewr own
pancreas by making unnecessary the production of i+
sulm as Umber had done with older pauents, he coutd
bring about a remission of the disease so that some of
these children remamed sugar free with 2 few or no
unies of tnsubn  Cures were not permanent, but hope
was raised and still exists with every fresh case of dua-
betes 1n 3 oung and old that by ntenstve overtreatment
with msuhn some of the unmyured cells of the pancreas
will be spared and so the disease hept m 2 stlt mulder
stage More and more such attempts 1 young and old
are bemng reported  Might it not be that the cases not
quite diabetic—unclassified gl}cosuncs~b! bemng
warned agamse eating excess carbohydrate and aganst
obestty, nere helped and as a resnlt remaned for years
without showing frank diaberes+ These bordechine cases
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wese once the bane af the doctor, the warry of lfe
to themselses be-
cause they did not Rna\\ whether they really were
diabensc  Now these eases, of whom 2000 were studied
by Dr Marble, have shown that after 20 vears onh
about 10 per cent became diabetic  “The stone which
the bunlders rejecred has become the head of the corner
Taday, alt bordesline cases should be treated ngorously
Dr Marble s cases who became diabetic were cluefly
those who had a diabetic hesedity, were averwerght or
of Jewsh ongn

Insubin 15 prepared from che tstands of Langerhans of
the pancreas of vanous ammals  Protamne nsuhn 15
msulin to which protamine » jomned At presen: pro-
ramne tnsuhn s dispensed wath che addstion of anc
and is designated sometimes by its full name —prota-
mine zinc nsubn (PZ1)  Globm, Lente and NPH
msulns are mtermediate W acoson between P/T and
regular {R1} and ¢y seathne subn (LD

Insulin 1s prepared for general use discolied m &
bymd  The dose 13 measured an umts One umt of
msulin when myected nta a diabetsc vall enable him co
utthze 1 or constderably more grams additional carbo-
hydrate  Apparently the power of nsuln sares in
differene patients and under different conditions wiek
the same patient  Therefore, one must alw avs proceed
cautiously when admimstenng the fiest dose  The
numbec of unics gaven 1n a day te 2 pauent usually s
between 10 and 50 umts and if a clear solurion (regular
or erystathne) 1s employed, 1t 15 dnaded hetween one,
o0, three or four iections  Protamine 7ine msuhn s
given w about the same quantity but onhy once a day
because of 115 prolanged effect  En abouz half the cases
both the quich~ and slow-acung msulins are gren ar
the yame tume before breakfast  he normal pancreas
produces daly abour 50 untes

if an excess of msulin s gven, the blood sugar falls
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below the normal of 0 10 (100 mg ) per cent and symp-
toms appear which are known as an “insulin reaction
The most striking of these are hunger, sweating and
trembling and, unless treatment 15 instituted, uncon-
sciousness may result Nausea and headache are not
uncommon symptoms With an excess of protamine
msulin  Fortunately these symptoms quickly subside
and disappear 1f the patient ts given a hitle carbohy-
v - - A

INsultn occur WItH NOTMAal HIIVIUAls dilel estiene
exertion or when deprived of food Along with those
menttoned are nervousness, weakness, famtness, double
viston, and dizziness  Occasionaily the person 1s 1o
table hilarsous or wrrational  Before the importance of
2 low blood sugar was hknown, athletes often had such
symptoms More often than we realize, a healthy per-
son four or five hours after meals has 2 low blood sugar
percentage, and in consequence behaves as does a dia-
betic duning an insulin reaction  When any mdividual
1s hungry and out of sorts before a meal, I often wonder
1f his blood sugar 1s low  No one ever tries to sell any-
thing or to raise money before a meal Exven if the
prospective victim must pay for his dinner, the chances
are better for making a sale or obtaming a subscription
afrer 2 meal My classmare, Harvey Cushing, used to
say one should remember 1 rasing money that the
stomach 1s nearer the heart than the head, but I will
add that the maintenance of a normal quantity of sugar
1 the blood 1s v en more tmportant

Insulin 1s 2 remedy which 2 patient can learn to ad-
munister to himself, but 1t 1s nevertheless true that 1c1s
primartly a remedy for the wise and not the foolish, be
they pauients or doctors  Everyone knows te requures
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brmns 10 five long with diabetes, but to use msubin
successfully requires more brams

Insulin 1s 2 comfort to doctor and patient  Insuhn
has tevolutionized diabetic treatment m more ways
thanone It has gnen the diabetic more food, strength
and wesght, but 1t has also carred to the doctor and the
patient 2 knowledge and respect for the duabetic diet
and for exercise, such as has never before existed  If
the diabetic washes to get hus money s worth for the
msubn ke injects, he realizes that he must know what
and how much to eat

Good health, not tolerable health, 15 the tiglt of the
diabetic today and this 1s the real justification for the
use of nsulin . When I thenk of what the diabetscs were
when | treated them i the days of undernutntion
(1914 1922) and what they are now with msubn [ am
rerunded of the words of the Prophet Ezehsel abour
2500 years ago  No truesr desenption of the trans
formation which has taken place in the Iife of a dabetsc
panent can be found than m the account of his vistion
of the valley of dry bones (Ezekiel sxaey, 1-10)

Oral Substitutes For Insulin

Ever since the discovery of msubin there has been the
hope that a way could be found to gove i by mouth
mstead of under the shin  So far, no such method has
been discon ered, but the new oral drugs which tower the
blood sugac—hy poglycemic agents—are encouraging
harbrngers

The story of the sulfonytureas, which concam no
msuhn, began m Montpelher, France 1n 1942 Here
Jambon and I oubatnres noticed that the symptoms
shown by 2 typhord fever patient when treated with a
certain sulfony furea, of bactencidal power, resembled
those of 2 pattent 1n an mnsubin rexction e

Chewal apphication of this subssance did not begin
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until 1954-1955, when Franke and Fuchs, experiment-
g with similar matenal in Germany, confirmed the
blood-sugar-lowering power Then Franke used 1t n
the treatment of diabetes  Bertram m Hamburg carried
out tests with 1t clinically on a large scale and proved
that 1t lowered the blood sugar in certam diabetics,
mostly those above the age of 40 years with relatively
short duration of the disease Presumably, these n-
dividuals had some remaining capaaity for the produc-
tion of msultn i thetr own pancreas, because they were
tahing less than 20 umis, (surely less than 40 umts) of
msulin daily  The drug employed was named carbut-
amide (BZ55) In a small percentage of the cases using
the drug there were unfavorable features such as shin
rashes, allergic responses and a few nstances of jaun-
dice, with the possibility of other harmful effects on
the Iner

A second and similar drug remains 1n the body for
periods up to 10 to 12 hours and was called tolbutamide
(Onnase) In 1957 1t was released for use by prescrip-
tion 1n the United States

One of the chief advantages of these drugs 1s that the
blood-sugar-lowermg effect 1s gradual, does not go to
extremes and severe msulin-like reactions are generally
avoided

Essential for their success 15 close adherance to the
diet The new drugs provide no hcense for dietary

excesses
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1 the juvemle type of diabetes Unlike msulin, they
are compounds forergn to the human body

As to the prolonged effect of their use, as yet no one

Lnows So far, no proof eusts that they lessen the

appearance of diabetic complications m the eyes, blood

vessels or kidneys  They are not habit forming and as
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far as 15 knowa do not lose thewr power of action i the
course of time, and (fthe} seem to do so, it may simply
1 n foll g the dec

The mode of atton of Orinase ard all others of the
same (sulfonylurea) group 1s still unanswered  They do
not act by wav of the thyrod prrwears or adrenal
glands  Some research suggests that they probably do
stimulaze the production of wmsubn m amy remaymng
sslands of Langerhans capable of producing w, o5 pos-
sibly ncrease msubin potency  Others think thac these
deags act on the hves  They mey prevent the release
of sugar  They do not store up carbohydrate n the
muscles {glhycogen) as does msuhn

Astde from carbutamude (BZ735) and tolbutarmide
{Orinase), there 15 another sulfons turea drug Diabinese
{Chlorpropamide)  Thts is about three umes stronger
m action than tolburamude and more slowly excreted
thus remaning longer n the body so that it may
accumulate m che course of days  Thas facr must be
bosne wm mind and care taken w presenbing s use

An even newer drug from the sulfony lurea family s
now under mvesugation  This s called Metahexamide
Ir1ssad to be effectiv e inn seny small doses and s thaught
to remam i the body for a penod somenhar shorter
than Diabinese

Al four of these drugs (B/35, Urmase, Diabinese and
Metahesamude) seem to work in the same v pe of pa-
tient, namely che newer and milder cases

dfferent type of drugs called bignamdes s now

betng imsesngated i many cenrers  lhese drugs are
untike the sulfony lureas both m chemical structure and
cheracal action  There 15 a sentes of these drugs calted
DRI, DBB, DBY  All are closefy refated to phenetn b
formamidiny hminourea  best known as DB or Phen
formmn  These are strange drugs because unhhe the
sulfonylureas they are not effective in normal people
Cluncal evpenence suggests that etcher they (1) increase
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the effectrveness of isulin (already present in the body
or grven by needle), or (2) m some way prevent an
unhnown substance from wterfering with the normal
action of msulin

In the 1920's 2 guamdine drug called Synthatin was
shown to lower the blood sugar levels The use was
abandoned because of reported towc effects and because
msulin was discovered In large doses DBI appears to
act 1n some ways like Synthalin because over-doses of
both drugs cause some loss of appetite, nausea and
vomitng

Dr Ieo Krall of our group has been mestigaung
many of these drugs and tells me that

(1) The biguamde drugs Jower blood sugar in 2 wide
variety of patients, some whose diabetes was too severe
1o be helped by the other oral drugs

(2} There 1s a igh cidence of side effects but these
are readuly reversed by lowerng the dose or omitting
the drug

(3} There has been no toviaity to date

(4) The chief chinical usefulness of these drugs may
be as a stabilizing agent 1n some of the severe and ju
venile onset diabetics who are difficult to regulate with
msulin because of severe reactions

We have tried carbutanude (BZ55) with more than
350 cases, tolbutamide (Oninase) with far more than
1500 cases, Diabmese with more than 125 cases, and
DB! with over 300 cases About 1 1 10 or 15 of our
patients now under observation 1s being treated with
one or the other of these preparations I use Onnase n
many cases, but not the other drugs T thmk they
should be employed by others i our group “l,‘" are
making a special scudy of these compounds Wniting
as of May 1959, I do not beheve 1t advisable for 2
patient doing well with msulin for 20 years or more to
attempt to replace 1t with oral medication Don't
swap horses ;n mid-stream ™
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Tolbutamide (Onnase) comes in half-gram doses
Gradually one can ncrease from 1 pill 1o 4 or 6 daily,
at the same time proportionately reducing the insuln
if this has been taken  Under close observation one can
begm with 2 pills three times daly  The appearance
of acetone, diacetic actd—acid-poisoning or ketosis—is
a signal to stop their use, as s also the non disappear-
ance of sugar from the urine  Under no circumstances
should testing of the urme during such an experimental
period be dropped and 1t 1s dangerous to use these drugs
except under the close supervision of a physician  Any
severe tllness or infection 1s a signal for immediate re
turn to insulin - This 1s also true of an elevated blood
sugar or ncreased glycosuna from anv cause

Lhe discovery of these chemicals has resulted 1n an
added respect for diet, exercise and reducuon of excess
weight in the treatment of diabetes It has sumulated
research to an enormous degree in order to explain how
these drugs act and, mcidentally, 1t has helped to explain
some of the mechanisms of diabetes

Certamly, all will agree that these drugs are har-
bingers of better days for diabetics, because many
things heretofore taken for granted are being re-inves-
ugated Newer drugs and methods of treatment are
sure to be found This new Experimental Era will lead
not only to greater emphasis on diabetes but also will
result 1n improved treatment
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QUESTIONS AND ANSWERS
FOR DIABETIC PATIENTS

Inan Authors Apology for a well known classic occurred cer
tam lmes which have mfluenced me 1 the preparation of this
dimmutive chapter I only wish that my language was as simple
and that st would say to my patients as has his to readers for nearly
three hundred years—

Art thou forgetful? Wouldest tho 1 remember
From New year s day to the last of December?
Then read my Fancies they will stick hke Burrs,
And may be to the Helpless Comforters

Tre p1asrTic should take no chances along with a
clean body and tramed muscles he should have a mind
prepared and alert, and temperament under control
because he depends upon his brains to make up 1n part
for the loss of s pancreas Diabetes lasts for hfe
Therefore treatment should be arranged and carned
out 1 such a wav as to interfere as hrtle as posstble m
the daily hfe The patient must be taught the nature
of his disease, how to combat 1t how to avoid its
complicattons  The sooner these three facts are learned

the better

1 Question  What part of the body 1s at fault in

diabetes?
Answir  The pancreas Take 1t out and diabetes

appears
2 Q What areth ,mptome ;
H  r thirst L
weig -, ox
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3 Q How is the disease controlled?
A By dier, exercise and msulin and i mild and
uncomphicated cases, hopefully, by oral drugs

4 Q How is the urine tested for sugar?®

A Put 4 drops of unine in a test-tube and add a half
teaspoonful Benedict’s solurion  Shake well and place
i boiling water for five minutes  Colors after boiling
blue means no sugar, green shows a small amount,
yellow 2 moderate amount, and orange or red a large
amount of sugar  Several other simpler and more con-
venient tests are available such as Chinteest, Chimisti,
Tes-Tape

5 Q How often should the unine be tested?

A Always on nsing, often upon retinng, occa-
stonaily before noon and night meals, and at ans time,
if m doubt about condrtion, or durmng any tiiness

6 Q Why s insulin given to a diabetic®

A To replace the mnsulin which the pancreas has
faled to produce and thus save food for body werghe
and body strength

7 Q  Why do untreated diabetics grow thin

A They do not get enough value out of the food
they eat to make up for that lost as sugar 1 the unne
(See pages 200-202, Fag 25, p 202)

8 Q  Why are uncreated diabetics chrrsty
They must drink sufficient liquids to dissolve the
sugar which 1s escapmg from the blood throogh the
hidney s into the urime

9 Q  How much sugar 1s lost m diabetes?
A From a mere trace to 2 pounds in 24 hours
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10 Q  Howcan a diabetic gam weight and strength?

A By preventing loss of sugar i the urne so as to
get the benefit of what he eats This 15 accomplished (1)
through det by limsting the quanuty and quality of the
food, (2) by the use of msulin or oral drugs, (3) by
exercise which helps the body to utlize those foods
which turn to sugar

11 O Whar foods are most likely to cause sugarin
the unine?

A Carbohydrate foods Those which contam sugar
and starch  Cane sugar 1s the commonest sugar A
pure form of starch 1s corn starch  Fruuts are almost
enttrely water and sugar, and vegetables are largely
water and starch  Bananas, when green, contain neacly
20 per cent starch, but when ripened this changes to
sugar  Starchy foods during digestion m t}xe‘bod}
rapidly change to sugar, and consequently sug‘é(:hd
starch are nearly interchangeable Potatoes are 20 per
cent starch, bread 50 to 60 per cent, and the flour out
of which bread 1s made, being drter than the bread,
contams about 70 per cent Oatmeal 1s two-thirds
starch, but other cereals contan more Milk contamns
S per cent sugar A small percentage of ammal starch
(glycogen) exists in iver  For carbohydrate in vartous
foods see Tables 3 4, 5, p 65, 66, 67, Table 26, p 287

-«

12 Q What other type of food may change tr;
sugar 1n the body and appear as such m the unne

A Proten At least 58 per cent may undergo this
change Protemn 1s the food from which muscles and
tissues are made It 15 therefore essential, and every
person and every ammal hikes it The cat will catch
2 mouse, because there 1s more protein 1t meat than m
rlk, the pony, Jouett, gladly comes for his bridle, and
the twmd sheep love to feed out of Caralyns hand just
because there 1s more protemn n oats than m grass
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Examples of protemn are lean of meat or fish, curd of
milk, and winte of egg  The yolk contains yust as much
protemn as the white, but 1t 1s miced with far - Protem
15 afso found s nuts and grains, and there is consider-
able 1n beans and peas, but very hrtle i other vege-
tables, even potatoes, and almost none n fruts

13 O What kind of food 15 feast apt to change to
sugar?

A tat Theoreticaly only 10 per cent Examples
of fat 1n pure form are olive ol and lard  Butrer and
substitutes for 1t contan 85 per cent far  Rich cream
contains about 40 per cent fat, whereas milk may con-
tain bue 3 per cent  Common checse 1s one-third fat
The percentage of fat i meat vanes from that n far
bacon, 1n which the percentage occasionally nses to 8)
per cent, to chicken, 1n which the percentage of fat s
3 per cent or less  In codfish and haddock the amount
of {at 1s neglgmble, but 1n salmon 1 reaches 13 per cent
Nuts are nich in fac  Fat and carbohydrate are 1o a

large ext ! nal
person of
the diet, W

drate  Today 1t 15 considered wiser to replace a part of
the saturated butter fat and amimal fat with an un-
saturated vegetable fat, such as corn ol “Mazola , or
saffron oil—see Table 26, p 287

14 Q  If fat hardly changes at all to sugat 1n the
body, why does a diabetic not ive upon fat alone?

A (@) Hewould tireof 1t {b) Fat does not contam
protein and so would not replace the tissues of the body
{c) If fat replaces carboly drates and protemn in the diet
to an extreme degree m a diabetic, acd posoming
tacdosis) develops and unless treated this leads to
diabetic coma and death  Fven normal dogs fed upon
a diet consisting only of fat bacon die i a fes months
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15 Q  What 1s the proof a diabetic 1s not controlling
his disease and utilizing the food he eats?
Sugar m the urine, and increased sugar i the
blood

16 Q  What are the sources of sugar m the urne?

A (1) Carbohydrate in the diet, (2) protein, (3) fat
A hundred grams of carbohy drate yreld 100 grams of
sugar 100 grams of protein, 58 or more grams of sugar
and 100 grams of fat 10 grams of sugar In diabetes
sugar may appear 1n the urine irrespectnve of the diet
because 1t 1s derved from protein and fat of which the
body 15 so largely composed The bady of the normal
mdividual 1s made up of water, 58 per cent, protem,
16 per cent, fat, 21 per cent, carbohydrate, 1 per cent,
minerals 4 per cent Whenever the total diet 1s tn
excess (1rrespectrve of any particular food) the power
of the diabetic to make use of carbohydrate 15 reduced
A dabetic should never overeat

17 Q Is sugar normally present mn the blood”

A Yes, 1t amounts to about 010 per cent true
glucose (often expressed as 100 mg per 100 cc of blood)
if the blood 15 examined before breakfast  After 2 meal
the percentage increases to about 014 (140 mg) per
cent, but drops to normal within approumately two
hours If 1t rises above 015 (150 mg ) per cent m the
blood, sugar appears in the unne  The total sugar
the crrculating blood 1s astomshingly little—about )
grams, or one teaspoonful and there 15 1n the whole body
only about half a pound of carbohydrate

18 0 Why s the blood tested for sugar if the urine

1s known to be sugar free?

A The diagnosis of diabetes and the results of 2
faulty drer cap be detected earher n the blood ‘th:lnx l:

the untne  The diet should ased
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blood sugar 1s normal  In rare cases the sugar m the
blood 1s normal and yet sugar 1s present in the urine
These are not true cases of diabetes but are known as
examples of renal glycosuria  In exceptronal cases the
sugar in the blood may rise above 015 (150 mg) per
cent without any sugat in the urine Rarely there 1s
an individual who constantly has sugar n the urine
which 1s not glucose (grape sugar) This sugar may be
pentose or levulose and 1s harraless I have recognized
about 10 such patients among over 50000 A nursing
mother has mulk sugar (lactose) n the urine and this 1s
also harmless

19 Q How does the diaberic diet differ from the
normal diet?

A Very little 1f the dizbetes 1s mild or the patient
takes mnsulin or blood-sugar reducing pills otherwise,
by containg a httle less carbohy drate and a little more
protemn and fat

20 Q How much food does a diabetic need?

A Sufficient for health and strength and if a child,
for growth This amounts in terms of heat umts
calonies, to about 20 to 30 calores per hilogram body
wetght or 10 to 14 calortes per pound, but fer a child
much more, even twice as much, and for a baby three
times as much

21 Q \Whats a calone?

A A calone 1s a umie of heat It represents the
amount of heat which 1s required to raise 1 hilogram of
water 1 degree Centigrade, or approuimately 1 pound of
water 4 degrees Fahrenhar Al of us need food calories
to supply us with warmth and energy, just as a steam
boiler requires coal calories and burns these to furmish
warmth and energy  We differ from the steam boiler,
first, n that we burn our catories very slowly and with-
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out a flame and, second, we have (food) calortes buile
mto and stored m our Inving bodies and can Inve on
these 1f we do not have food, although we get pretty
hungry and cross domng so and the sugar m our blood
may drop as low as 1t does from an overdose of msulin

22 Q How many calories (heat units) are produced
m the body when 1t uses up 1 gram* of carbohy drate,
protem and fat?

One gram carbohydrate produces 4 calones, 1
gram protemn 4 calones, 1 gram fat 9 calories, 1 gram
alcohol 7 calortes

23 Q How 1s the treatment of dimbetes begun,
sugar lowered in the blood and the urine made sugar-
free?

A In mild cases, particularly those who are over-
werght, by eating less and exercising more, 1n moderate
and severe cases by still greater reduction i the total
diet with especial decrease m carbohydrate, and if the
unine does not become sugar-free, by the use of tnsulin
ororaldrugs For an average duet, see page 62, Table 2

24 Q  When the urine becomes sugar free, what
next’?
A If more food 1s needed, the diet 1s gradually m-
creased, first, in carbohydrate, nexc m protemn and fat,
meanwhile testing the unine daily to determime whethe;
the total quantity of food and che different vanetses o
1t are tolerated without the return of sugar in the utime
or excess of sugar in the blood  Experienced physteians
s the past have msisted upon mamntamng the udrme
sugar free for a month or more before increasing the diet

*A gram s a small nesght A nickle weighs § grams and so does
a lump of sugar of full size One ounce equals 30 grams
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25 Q  How does insulin help?

A Insulin allows the patient to eat sufficient food
to mantain health, strength and growth and be like a
normal tmdividual  If he does not manufacture enough
msulin In his own pancreas, then he must secure 1t
elsewhere One unit of insubin “burns up” 1 to 2 grams,
and occasionally more, of carbohydrate If a pauent
keeps Ins urine sugar-free and his blood sugar normal
with diet or a combination of diet and msulin or drugs,
the danger of acidosis (drabetic coma) disappears

26 Q  Whart are the “quck , “slow’, and “inter-
mediate” insulins?

A Protamine zinc insulin slosly lowers the blood
sugar and 1ts effect lasts for a period of twenty-four to
forty-eight hours  The intermediate insulins, NPH.
Lente and Globin, act more tapidly and the effect per-
sists twenty-four or twenty hours  Regular or crystal-
line insahin quickly lowers the blood sugar and che effect
lasts s1% to eight hours

27 QO When should msulin be taken’®
A len to thirty minutes before a meal

28 (O How stenlize the needle and syninge before
using?

A By boiling for five muinutes or by heeptng them
10 70 per cent alcohol or 1sopropy | alcohol

29 (Y How measure the insulin’®

A If the syninge holds 1 cubic centimeter and 1s
divided 1 tenths, each space equals one-tenth of the
number of units i the cubte centimerer  If using L-40
mnsulin, each space equals 1 10 of 10 units or 4 umits
If the syringe 1s graduated for U40 or USO nsulin, the
rumber of umits can be read directly on the scale  Je
sure you knoee the strength of insulin you inyect
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30 Q  Why change site of injection daily ¢
A To prevent poor absorption, abscesses, nsulin
atrophy and msulin lumps

31 Q  If a needle breaks during mnjection ¢

A Circle the spot where the needle was mserted
with ink or other means, draw an arrow showing which
way the needle was pointed, then report to your doctor
A-ray the area from two angles because needles are
hard to locate Dont worry  No need for haste

32 Q What s the dose of insulin?

A It vanes with each case A patient requires suf-
ficient umits to heep his urme sugar free, his blood sugar
normal enjoyv a reasonably vared diec and enough of
1t to mamntain vigor and a suitable body weight  During
diabetic coma and n the presence of fever msulin acts
less well and more umts are requrred, but when given
1n sufficient quantity 1t ts hfe-saving  Exercise lowers
the need for insuln

33 Q If one begins the use of insulin, must 1t be
continued indehntely ?

A Not in some mulder cases It 1s dangerous to
omut msulin if sugar 1s present n the unne  When this
rule ts not followed, diabetic coma may result Even
if the patient does not take food, he should continue
the wnsultn, adding the quick-acting regular or crystal-
Iine msulin, (n small and frequent doses durmg the
day) provided the urine shows sugar If deprived of
insulin, cut the diet in half, and avoid exercise so as to
reduce the need for calories—3your own calories  Never
be like one of the foohsh virgins  Keep a reserve of
nsuln, needles and sy ringes on hand

34 () What 15 an msuhn reaction?
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A If too much msulm s given, the blood sugar falls
below normal and a “reaction occurs (a) The symp-
toms of a reaction are hunger, tremor, sweating, un-
consciousness  Other symptoms are weahness, pallor,
faintness, ner\ousness, dizziness, dilated pupils, double
vision, emotional upsets  Nausea and headache are
apt to occur 1f the reaction 1s due to protamine sulin
A reaction caused by any hind of msulin may progress
to unconsciousness and convalsions  If the sugarin the
blood falls suddenly or to a low level, 005 per cent or
50 mulligrams, symptoms of an msulin reaction occur
Thev are symular to what one expenences after severe
exertion, such as the Marathon run or may be due to
lack of food such as waiting around for ssmeone whoe
1s late for dinner U ndoubtedly, such a group of symp-
toms nught appear f these people, 1n a fastng state,
went through sevcre muscular exertion, hike religious
fanatics, and fell into a trance

The unine 15 free from sugar at the ume of a reaction
unless it has been collecting in the bladder then 1t may
contam sugar, a secend specimen passed a little later,
freshly secreted by the hidnevs while the blood 1s
coursing through them has a lower level of sugar, and
would be sugar-free (See Fig 15, page 139) Such a
specimen 1s much more comparable with the blood

An insulin reaction 1s the result of lowenng of sugar
i the blood below the normal lexel It may occur
t1)1f the dose of insulin 1s not follow ed soon, (a) by food,
() by food contaiming sufficient carbohy drate, or {c) 1f
the digestion 1s upset and the food 1s not absorbed, 1s
vomited or lost by diarrhea, (2) as a resule of unusual
exerase, because exercise lowers the blood sugar, finally,
%) because the diabetes has impros ed

Lhe prevention of an msulin reaction 1s accomphished
by regulaney tor meal hours, avodance of sudden
changes in diet, insulin or <xeraise and by the use of
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lunches between meals, especially when long-acting
msuhins are used *

Regular wsulin must always be followed by food,
preferably withun thuty munutes and in a shorter period
1f a quick and slowly-acting insulin are taken together
Following regular or crystalline msulin the mterval of
ume before the onset of a reaceton 15 relatively shore,
but after protamine msulin 1t 1 relauvely long and may
not occur for twenty-four hours A reaction due to
regular ot crystalline msulin 1s more apt to occur i the
davtime, one from protamme msuhn i the mghteme
or on ristng wn the morning, and from NPH, Globm and
Lente msulin in the afternoon  If as much as 5 grams
carbohydrate are taken hourly on the hour probably 2
reaction would seldom occur, or of 1t did then one mighe
need ta change to 10, 15 or 20 grams carbohydrate
hourly

The treatment of an insulin reaction 1s stmple  Rasse
the lowered blood sugar ro a normal level by giving
carbohydrate, such as a few lumps of sugar, Karo
syrup, orange juice, gngar ale or any form of carbo-
hydrate If recovery 1s not prompt, go to a hospital
because 1t may be necessary to give glucose mntraven-
ously Avoid delay

35 0  What can a dubetic pattent do for himself
bestdes heeping the unine sugar-free
Be cheerful and also be thankful that his disease,
instead of being of a hopeless character, 1s one which
his bramns will help him to control He should keep s
temper under restramt and not be a spolled child or
pretend to be nersous, but gamn the respect of his
associates  He should asoid people with colds mn the
*One patient whose job myolves mencate work wieh machinery,

sleeps erzht hours and extes foar mieale mr the Femumng sl?lcl:n
hours, thus he 1s never long without food 1mt the active part of the

day
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head and sore throats, secure a daily action of the
bowels sleep eight to mine hours at might, take ume
for complete relaxation, and msert exercise mto the
routine of the forenoon, afterncon and evening

36 Q How help prevent diabetes in relatives and
friends’

A bust by explaming the dangers of overweight
paruicularly above the age of thirty and telling simple
ways to reduce 1t such as (1) T eave the table a little
hungry no seconds  (2) Sausfy the stomach with
low value 3 per cent vegetables instead of with bread
and butter  (3) Omit lunches candy and sodas between
meals  Avoid all fat meats and fish, cheese and o1l or
nuts  Replace pies and pastry with frune for dessert
4) Lse milk even shimmed instead of cream  13)
Fncourage exeraise  16) Weigh weckly (7)) By cau
voning agamnst the transmisston of the disease  Dia
betes 1s hercditary  Two diabeties should nor marny
one another and have cluldren the diseasc also mav be
transmitted 1f a diabctic marnes a non diabetic n
whose family the disease 1s present

37 Q  What s diabetie coma®

A Diabeuc coma imphes lack of msulin It s a
state of acid possomng  The fat in the diet or in the
body 1s imperfectly utiltzed resulting in more fatey
acids being formed than the body can consume If
neglected this leads to unconsciousness and can even
cause death  If the diet 15 adequate i carbohy drate
and protein and these are utiized then less fat 15 re-
quired for maintenance and no more than the body can
burn A sumple test for acid poisoning duc to excess
of ketone bodies  acetone, diaceue acid and g-ovybu
tyne acd can be made with “Acetest  (directions
enclosed with package)
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38 Q  Whar causes diabetic coma—acid polsom;\g’
A Overeating, infections, too lictle msuln
'

39 Q What are typical symptoms of diabetic
coma’®

A Gradual onset of weakness, fatigue, nausea and
vomiting, pain m abdomen, deep and difficult breathing,
and increasing drowsiess leading to unconsciousness

40 Q How can diabetic coma be prevented?

A By keeping sugar-free  Acid poisonmg never
occurs unless a pattent overeats and falls to burn a
sufficient amount of carbohy drate  He may overeat by
breaking the diet and overeating food, or he may over-
eat by eating s own body, which 1s what takes place
if he has fever infections, certamn forms of goiter, or
food 1s unutilized because of vomiting, diarrhea or lack
of msulin Ve er omat insulin if the urine contarns sugar,
because coma 1s due to lack of insubn  Dhabetic coma
1s so dangerous and deceptive that uheneter a patient
feels dll, “sick, 1t 15 safer to consider 1t acid poisoming
and

Call the doctor and report your test of the unine
Go to bed

Keep warm

Drink slowly not over one cupful of hot iquid every
hour—water, tea, coffee, broth, or oatmeal gruel
5 Take an enema

6 Ger someone to nurse you

7 Never omit insulin if unine shows sugar

B =

When the doctor arrnves, if he finds diabetic coma
present, he may give msulm every half hour or hour,
sale solution under the shin or into a vemn, protect the
heart and perhaps wash out the stomach, and probably
send the patent to a hospital
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41 Q Can a dizbetic be operated upon®

A Yes Mhld duaberics takig leele or no msulin
and whose regular diet contamns 150 or more grams
carbohy drate, and who are sugae-free, recerve no food
or insuln during the six hours before operation  Dha-
betics of greater seventy recene no food or dnnk for
hve or more hours before the operation A‘ftclr the

1s given intravenously disregard the first speaimen of
unne vorded subsequently, because even i a normal
mdraduat some of 1t may escape nto the urme . Some
doctors give overy four hours 16 umits 1f a red Benedict
test 12 umits of orange, 8 units if a yellow, 4 umits 1f
green and no insulin of blue or sugar free

R Or 1 [ i}
16 12 8 4 0

Dr Marble s method i prepanng a patient for opera
non  Omue all food and dniak for 5 or 6 hours beforc
operation  Give half the usual dose of insulin and 1000
cc normal salt solurion contaimng 10 grams glucose
meravenoush  Disregard firse urine soided because
that will contain sugar  Then give insubin as mdicated
eveny 4 hours

RULES BEFORE DISUHARGE FROM HOSPITAT
Before discharge from the hospital a parient should
know how
1 lo test the unine for sugar
2 To record the diet
3 lo explam the qu':mnn m carbohydrate, pro-
v
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To measure out the prescribed dose of msulin
and know when and where to inject 1t

To describe what to do 1f sugar returns

To describe what to do if 1ll, or coma suspected

To descibe an msulin reaction—sy mptoms,
cause, prevention and treatment

To state the dangers of (a) too much insulin, or
() 1ts total omission {pp 51 and 54)

To care for the feet and explain the reason why

To secure a diabetic 1dentification card signed
by patient and physician

42 Q How to avord comphications of diabetes?

A Always control the disease daily with dret, ex
ercise, snsulin and by tests of the urne A monthly
visit to the physician 1s advisable the first year and
later several times yearly
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DIABI TIC ARITHMITIC

* And I sard of medicine, that thts 1s an art which considers the
constutution of the patrent and has princrples of action and reasons
ineach case  Prato (orcras

Introduction

A PATIFNT can be treated for diabetes successfully
even though he does not Anow what a calorte 1s, what
a gram represents or the meaning of the words carbo-
hydrate, protemn and far  Indeed, some of my patents
cannot read or wrte  But 1 think 1f one has a disease
1t 15 more fun to hnow something about 1t and, as that
Grectan philosopher said y ears ago, to have “principles
of actien and reasons 1n each case "

R D [awrence, a leading diabetes chntcian and the
foremost diabetic now living wrires ¢ At the be-
ginning of treatment, except 1n the mildest cases, I
consider 1t esscntial that the food should be weighed
out or measured, and this 15 especially importane
insulin cases, “a1s probably wisest to continue to
weigh concentrated carbohy drate foods, such as bread,
toast, fruits, ere  In any case, every msulin patient
should wergh the food for a few meals cvery now and
agam to make sure that he s keeping close to hs dret,
and thar the judgment of his cye 1s not wrong I find
this necessary in my own case” “Correct dict 1s
more aimporgant o 2 diabetic than change of 2ir and
scenery

*1his was the moteo Sir William Ohler in 1892 placed as an nero-
duction to bus Sest ediion of Priscpler and Pracice of Medicrne

(S
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It 1s far simpler i esumarning the diet to use the
metnic than the avorrdupors system  Unfortunately,
the more general employment of scales regmstenng
pounds and ounces makes this at tumes difficult  For
this reason 1t1s well ro hnow both the metre and
avoirduposs systems and to be able to convert the one
mto the other The essentia) values are grven m
Table 1

The unit of weight 1n the meenie system 1s a gram It
1s easy to visuahze the value of a gram when 1t 1s known
that a nickel, Ave-cent corn, weighs exactly 5 grams, a
dime abour 25 grams A kilogram (1000 grams) 1s
equivalent to 22 pounds Kilograms become more
homelike when one s own weight 1s changed into kilo-
grams  Thus a weight of 132 pounds (335 = &0 hilo-
grams  When computing diets one 1s guided by weight
without clothes (clothes do nac require food)

lagte 1 —Tue Metric anp Avompurots Systems Covparen
Dry Measure
30 grams = 1 ounce! 16 ounces = 10 pound
1000 grams = 1 llogram = 22 pounds
Liguip Measure
30 entuc centsmerers = 1 furdounce?
1000 cubic centimeters = 1 liter

32 ounces = 1 quare

Carorizs
1 gram carbohy drate = ¥ Lalories
1 gram protem = 4 Calones
= 9 Calories

1 gram fat
tActually 28 4 grams tActaally 296 grams

The urut of volume m hquid measure i the metsc
system 13 the cubte centimeter A cubic centimeter of
water weighs 1 gram  Thirty cubic centimerers (acru-
ally 29 6) make a fludounce, which 15 appmﬂg\axe&y
equal to 2 tablespoonfuls of water  One thousan cubic
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Fi 6 o mulk } pntor 240 cubs centimeters (ce) & dnnking
tlass capacity 8 ounces ¢ 250 wubic cuntimeters (cc ) graduate
1 mersunng cup capauny 8 ounces

Fie 7 Food scales weighing 500 grams ' The ponter i at 30
wrams whi o the e quis alens of Lounce 1 hilieve m scales esenif
they are ueed For a short ame  Wathout an occasinal recourse to
suales  patient gets carcless

Konsenien food scales of 300 grams capian with moyable
dual are made by ) bn Chantbon & Sons £9 CIAF Street SNew
Yok Gy
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centimeters, (one hter), are a httle more than a quart
One quart (32 ounces) X 30 cc = 960 cc (actually
947 cc) Consider a quare 1000 cubte centimeters or
grams  Then, if a patient has 6 per cent sugar and the
urine amounts to 4 quarts m 24 hours, he would lose
1n the urine 4 quarts X 6 per cent (4000 X 06) = 240
grams or approxumately } pound

It 15 worth while to measure the mived 24-hour
quantity of urine every day untsl treatment 1s estab-
lished, because single specimens vary greatly depending
upon whether obtaned before, between or just after
meals

In estimating carbohydrate, protein and fat i the
diet, or sugar tn the urme, enough accuracy 1s obtained
n climical work by constdermng that 30 grams (gm ) or
30 cubie centimeters (cc ) equal an ounce, dry or hquid
measure

Nearly all the foods upon which diabetic patients Ine
are printed 1 Tables 3, 4 and 5 Most of the foods
n Table 3 come under the head of 3 per cent vegetables
By this 1s meant that not over 3 per cent {or 3 grams i
each 100 grams) of these vegetables may be counted as
carbohydrate  As a matcer of fact, lettuce, at the be-
gnning of the firse column, contains 2 2 per cent, and
snap beans, toward the bottom of the second column,
occastonally contan as much as 6 per cent carbohy~
drate  The average percentage of carbohy drate for the
enttre group would be about 3 per cent, or 1 gram
carbohydrate for each 30 grams (} ounce) of vegetables

A large saucerful of a 3 per cent vegetable weighs
about 150 grams and contatns about 5 grams of carbo-~
hydrate Another reason for reckoning these so-called
3 per cent vegetahles at 3 per cent avatlable carbo-
hydrate 1s that when they are cooked considerable
carbohydrate s lost in the water used n the cooking
Furthermore, although the carbohydrate may be more

+ For one day s diet sce Table 2 p 62
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than 3 per cent, we humans, unhke hesbin orous ammals,
cannot assimslage st T ins also apphies to vegetables i
the 6 per cent column A mrxture of + porvions of 3
per cent and 6 pey cent vegerabies can be esumared
atburearily at carbohydraze 20 grams and protem 6

T R TR T TR
e

oo )
Fae 8
Butrer Shredded wheay Uneeds Hiseunt?
16 grams 30 grams 6 grams®
Fat by drare Carboln draee
8 grams 13 grams S grams
I

~—
i P
et i
b
1 9
= i

D e e g P =

131
‘eram wephr $ump sugar S grams N ovster erakers § prama
MERE e & grams

Uranal size now sameshat dess thus alfustraeng the desic
abitin of newhag Ewds
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grams, because 1t ts not worthwhile to calculate each
separately  In the 20 per cent vegetables almost their
full value of carbohy drate 15 available

1 ruits are arranged 1n Table 4, p 66 Their seights m
portions which contain 10 or 15 grams of carbohy drate
are hkewise recorded in grams

{or accuracy shredded wheat, crackers, breads and
cereals must be weighed because values are constantly
changing A shce of bread formerly weighed 1 ounce
but now nearer 25 grams  1he carbohydrate in one
Matsos 1s about 25 grams or the equivalent of 2 shce
and a half of bread

1f patients know the food values of the 15 foods
mentioned in 1able 5, 1t 1s sddldom more hnowledge 1s
required  Patienes are advised to buy gram scales but
since many households alreads have ounce scales, Table
215 so arranged that the quantities of carbohydrate,
protan and fat in an ounce (30 grams) of food are
placed opposite that food  In Chaprer 32 ate given
the actual percentage values for carbohy drate, protem,
and fat in many foods

¥rRoW Tooos Briow App Carnomsprate Proteiy ok Fat
10 Divr lastr 2 Pace 62 as Diswep

F d Orece Cram [4 r F
Beeal 1shice 1 W 15 1 0
Outmeal 1 portion 1 W 0 N 2
1itato theszeof aneng 2 « 2 2 0
Mk 1 W 15 ] 1
Cream 207, i W 1 1 3
b one [ ¢ [
Meat 1 3 o 7 s

Uins Basse Dt tlable 2, p 62) can be mereased in
cathohvdrate th the addion of one or mare shees of
bread, cach contaming € 15 grams and P 25 grams,
oatmeal, alarge portion, € 20 P 5,1 2 grams, biscuts,
saltines, L needas, graham erackers, each 3-6 grams, and
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grams, because 1t 1s not worthwhile to calculate each
separately  In the 20 per cent vepetables almose chetr
full value of carbohy drate 15 avarlable

Frmts are arranged in Table 4, p 66 Therr wesghts in
portions which contamn 10 or 15 grams of carbohydrate
are hlewse recorded 1n grams

Por accuracy shredded wheat crackers, breads and
cereals must be weighed because vatues are constantly
chanmng A shce of bread formerly weighed 1 ounce
but now nearer 25 grams  The carbohydrate i one
Matsos 15 abovt 23 grams ot the equivalent of a shice
and a half of bread

I patients hnow the food satues of the 15 foods
mentioned 1 Table 5 1t 15 seldom more hnowledge s
required  Pauvients are advised to buy gram scales but
smee many households already have ounce scates, Table
2 1s so arranged that the quantiues of carbohydrate,
protesn and fat 1 an ounce (30 grams) of food are
placed opposite that food In Chapter 32 are given
the actual percentage vatues for carbohydrate, praten
and fat m many foods

Taont boops Retow Aps Carrourpratt PRoTIN or FAT
o Drev—Tasie 2 Pact 61—as Destmen

Fool Qunce Crame € 3
Brest Ushee 1 30 18 3 [
Qarmeal 1 portwn 1 0 20 5 2
Potato thesze of anepp 2 « [ 2 [
AL 1 0 IS X
Crem 209, { w0 t 1 6
Frg onc 6 6 6
Meat 1 30 0 7 5

Fhis Basic Diee (Table 2, p 62) can be increased
carbohy drate by the addinon of one or more shees of
bread, each contaming € 15 grams and P 25 grams,
oatmeal alarge portion € 20,1 5, b 2 grams, biscuns,
sainnes, Lneudas, graham crackers, each 3-6 grams, and
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The diviston of the diet of an adult werghing 110
pounds (50 hilograms) 1s gaven in Table 2, p 62, but
the diet 1s also in part summarized here

Tasre 3 ~Foops ARRANGFD AUTKOXRMIATELY ACCORDING TO
Covrext av CARBGHVERATF

Water clear broths, coffee and tea, can be taken wsthour
allowance for faod content

Pegetables, Fresh or Canned
Reckon aresage carbohydrate, wulzed, 3%, 6%, 26%

3 per eans
e e, G peT CERE 20 per cent
Lettuce ‘Tomatoes Tarmp Potatoes
Cucymbers, raw  Radshes Carrats Shell Beans
Spipach Water Cress  Okra Baked Beans
Asparagus Snap Beans Tumphin Litma Beans

fery Caultflower Oons Comn

Mushrooms Cabbare Squash Barled Rice
Rhubath Egg Plant Beets Buosled
Saverkraue Braceals Green Peas Macarom
Endnve, raw Green Peppers  Brussels Sprouts
Swtet Chaed Koht Raby
Beet Greens ale
Dandehions Summer Squash

Knowang the total quantity of each vanety of food
eaten by the patient during the day, by using the table
of food values (Table 5, p 67) one can determine the
amount of carhohydrate, protem and far for each gaven
food Thus 600 grams of 3 per cent vegetables, or 4 cup-
fuls, were used Table 5 shows e 1s assumed that i each
cup (150 grams) of 3 per cent vegetables there are §
erams carbohy drate and 1 § grams protesn and therefore
m 60 grams, 4 portions (20 ounces), there would be
approamately 20 grams carbohy drate and 6 grams pro-
ten  In general, 3 per cent vegetables need nor be
weighed because they contam so lttle carbohydsate
and fat

E
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milk for each ounce C 15, P L F 1grams Proten
and fat can be added in the form of an egg, P6, F6
grams, and cooked meat P 7, F 5 grams, or cheese P3,
} 11 grams per ounce or 30 grams

2 A teaspoontul of sugar

g4
el

3 Alemp of augar A Uneeda bucw

4 e

- A Buttalo nickel we gt 3 trams

o 6 Qoefourth of & bensna
4 One-hatf & amall orange

8 A portion of feeture or a saucer of 2 § per cent
vegetable

Fic 10 —A nrchel and its e junalents by weishe i carbohy drate

The reason for mserting the food value of uncooked
oatmeal mstead of cooked oatmeal is due to the vanable
quantiey of water which dry oatmeal takes up d,urmg'{F
cooking  There 1s far less difference n the weights of
preparations of uncooked oatmeal
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Tastr § —~Tut QuanTiTY oF CARBOHYDRATL, PROTEIN AND FAT
Awp THE Catortc Vatue of 30 Graws (1 Quvce) or Foops 1v
Cowvox Use

Carb Protern Fa
30 Grams, 1 o* P F

Contasn Appr xtmately  Gram  Gram  Gram  Calorres
Rread 1 large shee* 15 25 0 70
Oatmeal large portion 20 5 2 18
Crachers 2 10 1 0 m
\egetables 3% 4 portions 0 6 o 104
Orange mediom 15 0 0 0
Porato 6 1 0 2
Ak 151 1 19
bie o ° 6 6 78
Meat lean 0 7 s 73
Chicken lean 0 3 3 >9
Frsh fat free 0 6 0 24
Cheese 0 8 10 22
Bacon 0 > 15 155
Cream 20 hzht 1 1 6 62
Butter 0 [ 2 25

*Bread 1 a great source of worn  because 1t contans so much
carboby drate and 1t 15 5o e15y to et an excess of 1t Actually, it
15 said to contamn 10 per cenc c1rl ohy drate but when it 1s dry o
toasted the per cent but not the total quantity of carbohy drate
would be more | he werght of one she 15 50 vartahle that the bread
should be werhed and half the weihe considered to be carbohy drate

Additions to the diet can be arranged to be made at
that meal after which tests for sugar tn the urine show
the diet already emploved has been utihized The
follo“ ing form which the paticnt fills out daily at the

of treatment, 1nd whether the increase
10 the dict s justified  This form s a valuable method
by which to dmve home to a patient the results of meals
and degree of control of lus diabetes A resort to 1t
occasionally will clear up many obscure conditions
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TasLe 4 —Wetents or Variovs FRumrs EQuivaret To
10 AND 15 Grasts oF CaRBONYDRATE

Fruits, Fresh or Canned (} ater Packed)

B evght Eparvalent
To Carbokydrate

Fruus 10gms. 15gms.
Grapefrurt Pulp 150gms 225gms
Strawberrtes 150 228
Watermelon 150 225
Cantaloupe 150 225
Blackberries 120 180
Orunge Pulp 100 150
Pears %0 135
Deaches % 135
Apricots 80 120
Raspberries £ 120
Plums. §0 120
Pineapple 70 105
Apple 70 105
Honeydew Melon 70 105
Blueberres W 105
Cherrres 60 9%
Banana 50 75
Prunes {cooked) 50 7
Ice Cream 50 75

A Preliminary Basic Diet

It 1s easy to prescribe and for 2 patient to remember
this prelminary basic dier  one slice of bread, one
orange, 4 cup milk, one egg or a moderate portion of
meat, fish or cheese at each meal Dunng the day, 1
ounce of butter, 4 hiberal porttons of 3 per cent vege-
tables The approumate values i this diet are given
wn Table 2, p 62
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four hours would be 2000 X 006 = 120 grams, or
{ pound As a2 lump of sugar amounts to about §
grams this would mean that the equivalent of 24
lumps of sugar was lost 1n the unine 1n one day

Fhere 1s nothing which effore and unceasing and diligent care
cannot overcome  (Seneca)

To will 15 a great thing dear sisters for Action and Work
usually follow will and almost always Worl 1s accompansed by
success  These three thenps Will Vork Success hll human
custence  (Pasteur)

Vallery Radot  Lufe of Pasteur NV McClure Phulhips & Co
P15 1906
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REPORT OF URINE TESTS

OATE | Befors | Belore | sefore |t fnsul n
19 | bresstost| 0987 | supper | bedtme [Fm [wpn R | Pemens

W Doy

_ﬂ:{j ————

The actual percentages of carbohy drate, protem and
fat 1n vanous other foods are given i the large tables
on pages 287-296 From these 1t 1s easy to calculate
the quantity of carbohydrate, protem and fat m any
food which a patient takes when the toral quantity of
food eaten 15 hnown Patients and nurses are re
peatedly confused by such tables, forgetting that if the
quantity of carbohydrate in milk 1s 5 per cent (see
page 291), 100 grams of milk (or m thus case cubie
centimeters) would contamn § grams of carbohydrate,
Just as 5 per cent interest on $100 for 2 year would be
85 Lobster (see page 291) for instance, contans 16
per cent protem, and therefore 100 grams of lobster
contain (100 X 016) 16 grams protemn Incidentally,
this 1s a good food on which to lose weight and always
an appropriare gift to a diabetic

The use of percentages, however, 1s employed far
fmore 1n determmning the quanuty of sugar vorded in the
urine by diabetic patients during the twenty -four hours
1f an mdindual vouds 2000 cc (cubie centimeters) of
urine, which can be roughly estimated as 2 quarts, and
the percentage of sugar 1s 6 per cent, 1t 1s plaun that the
quantity of sugar lost m ¢the urine during the twenty -
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four hours would be 2000 X 006 = 120 grams, ar
4 pound  As a fump of sugar amounts to about 5
graws, this would mean that the equnalent of 24
lumps of sugar was lost in the urme 1n one day

lhere 15 nothing which effors and unceasmg and dihgent care
cannot overcome  {Seneen)

Yo wdl 18 2 great thung dear soters for Action and VWorl
wsuafhh £low will and almost atnzvs Work 15 acrompamed by
soicess  fhese three things Wil Work Success & baman
eastenee (Pastess )

Vallery Radot  Life of Pasteur N Y McQlare Phaflips & Co
plal



6

EFFICIENCY IN VISITS TO A DOCTOR

ENcouraGe a complete physical exammation from
the crown of your head to the soles of your feet Un-
dress enurely so that it will be possible for the physician
to pick up anything wrong Diabetics hne so long that
they develop diseases which have no connection with
drabetes  Because of frequenc sisits to a physicran
signs of these should be detected earlier than 1n a non-
drabetic  Therefore, diabetics should be less likely to
die of cancer and tuberculosis than are other people

A patient frequently fails to gam all he should from
a visit to hus physician because he does not furnish the
facts upon which advice for further treatment should
be based  Physical appearance alone 1s by no means a
suffictent guide to the careful doctor Information
ought to be presented concermng tests of the urme, the
dret, unies of insulin used, or oral drugs, insulm reactions
or anv other complications

1 Information Obtained by Exammation of the Unne

The physician should know whether the unne of the
patient 1s free from sugar, or, if present, how much 1t
contams  This 1s essential i order to prescribe msulin,
the diet, oral medication or exercise The patient
should therefore, when practical, take with him a spect-
men of the urme saved from the entire twenty-four hour
This 1s far more difficult to obtain, because
now patients are 50 active 1n work or play that week
ends often furnssh the only opportumey avalable To
collect such a specimen of urme, discard that vorded

(70)

amount
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at 7 an and then save aff unme passed up o and
including that obtamed at 7 the next mormng  lake
0 cc 12 nunces) of the thoroughh, mixed tventy-four-
hour quantiry for examunaton  Recard the menty-
four hour amount of urine, the date and the name on
the botele  The Jarge bottle m which the urine s bemg
collected should be hept m a cool place It 15 best ta
procure for this spccml purpose a3 bcu\e “uh a tight-
mong corh, 7 -
four hous ar
mauth, that
out darhy
account of the presence of sugar, diabetic unnes are
prone to feroient, and 1f fermentanon occurs, a poruon
of the sugar disappears and chus spoils the test A gond
preservannve s xvlol, of which 3 teaspounful can be
placed i a 2-quart bottle before the collection of urine
begins

From the difference herween the carhohydrate mn the
dict and the total quannty of sugar which has escaped
in the urine it 1s posuible to learn how much of the
varhohydrate of the diet has been lost  Patients more
and mare will desire to know how much this 15 and the
percentage lost OF course, perfection ~100 per cent
artlization s to he desired but at nimes one must be
contene with Y5 or 9 per cent utthration m order to
guard aganst wmsulin reactons T regrer such a con-
cession

The use of nsalin has emphasized the value of the
examibation of sngle specimens of unine  The unne
vorded before a meal may be free from sugar, whide ehae
vaded cne or two hours after eatng may show supgar
this tndicates thar exher the carbohy drate should be
reduccd at that parncular meal o nsubin ncreased 1
the unne vorded upon ansing ts not sugar-free it shows
that the diabetes 1s not controlled and f the panentas
using protamine 7inc wnsuhn that mare of it s require?
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At times the unne w1ll contain sugar on nsing because
1t collected 1n the bladder at some hour dunng the
mght In this event a second specimen voided a little
later, representing freshly secreted urine, may be sugar-
free If the bladder 1s thoroughly emptied and a fresh
speamen of the unine voided one-half hour later 1s
tested, the result of this second test will more closely
conform to the sugar in the blood and thus indicate the
conditton of the drabetes for that half hour rather than
for the several hours before the first vording  Unless
the unne 1s sugar-free on nsing the patient 1s handi-
canned all Aav ¥ tha inine ¢hn ¢ ¢ mar tarar w oha

required

Temporanly 1t may be destrable to save the days
urne n four portions The urme voided ar about an
hour after breakfast may show considerable sugar, but
shortly thereafter, or more surely later 1n the morning,
may become sugar-free  If the rising, before supper and
retiring specimens are free from sugar the patient can
constder himself about perfect

A conventent method to report specimens 1s as
follows

Bfore Before

Date Rinng  Lunch  Supper  Retrng
January 1 Red  Orange  Yellow  Green
January 2 R Or Y g
January 3 Y G B B
January 4 B B B

2 Obtained by tion of the Diet

The quality and quantity of the food eaten during the
twenty-four hours should be recorded  If thirey mn-
utes are allowed for the length of a return visit to the
physician s office, 1t 15 no exaggeration to say that unless
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thts summary of the dset s hept, one-thurd to one-half
of the visir 15 spent by the physietan tn learning what
the patient has eaten  For this reason patients should
always bring a bist of what they ate m the precedmg
twenty-four hours  If the weights are nor hnown,
record 1 portions—the number of shces of bread, por-
tons of fruie, amount of milk, cereal and vegetables

3 msulin

An accurate record of the quantty of msubin taken
should be furmshed 1t 15 a good plan to shou the doctor
the syringe and the bottle of insulin used It s tmpartane
to know when the 1nsubin has been taken and how much
atanme Has there been an insuhn reaction and what
was the cause, and how can another be prevented?
Show the doctor where you winject the msubn at the
same time you exhibit sour pretty (or at least clean)
feet

4 Information Obtained by Examination of the Bload

The course of treatment of a case of diabetes 1s also
regulated by the quancity of sugar in the blood  1f the
sugar n the blood can be kept at the normat figure be-
fore a meal, 01 {100 mg ) per cent and not over 013
{150 mg ) crue glucose after a meal, the pauent should
not show sugar in the unne  Formerly, we used the
tolin-Wu method of analyss and the upper limir of
normal fastung was 120 mg and after food, 170 mg It
15 advantageous to have blood-sugar tests at vanons
times 1 the day  The blood sugar mn health usnally
teaches s grearest height abour one-hatf hour after a
meal but m diabetics the peak comes Jater and the
curve falls more stowly  The percentape of sugar m the
blood usuath reaches its lowest limic 1n the fate fore-
noon  This 15 che penod when the panent talung
quich acting wnsubn, regular or crystatlme, s most ex-
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posed to an msulin reaction, but when using Globm,
NPH or Lente nsulin 2 reaction 1s mote apt to occur
mn the late afternoon  The blood sugar with patsents
domg well with protamine, NPH, Globin or Lente
msulin should be at a normal level before brealfast
But remember, a change i the quantity or quality of
the diet or amount of exercise may bning on a reactron
at any hour  When our patients tool calisthentes one
evening m the Hospital Teaching Chnic the blood sugar
dropped so low that reactions developed Exerase 1s
most beneficial n the treatment of diabetes

5 Body Weight

If the patient has scales, the wesght before breakfast,
preferably undressed, for chridren the werght and herghe
without shoes, should be taken on the morning of the
VISIt

6 Heredity

Any new derails about herediey should be reported
Only by cooperation betw een patient and phy sician wall
new cases of diabetes m the family be detected and
others perhaps prevented Early recogmtion and -
stant beginning of treatment may lessen the seventy
of the diabetes for a partent s whole hfetume  Unless
all our ideas upon heredity are wrong, the milhon un-
recogmuzed diabetics in the country are for the most part
relatives of hnown diabetics and the diabeties should
help to find them The least they can do1s to preach
agamst the relative of a diabetsc, or in fact anyone,
being fat  All women should avoid having big babies,
especially by those who have a diabetic relatne  The
mother of a 12 or 14 pound baby can be expected,
eventually, to deselop diabetes
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7 Notebook

Start a notebook on the first day of treatment and
show 1t to the physicran at each visit  All questions
about symptoms and diet which have arisen since the
former visit should be set down neatly with space left
for an answer to each question It 1s a2 common error

Fic 11 —Case No 6999 Aze at onset of diabetes eleven years
five months in December 1976 Alve n 1953

1f a diabetsc child can control a | on she can cestarnly control drabetes

for patients to ash the same question many times,
whereas if the answer 1s written down by the physician
the question would thus be answered once for all time
he notebool should contan a statement as to
whether sugar has been present or absent in the unne,,
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since the last report to the phvsician  Such data can
be gathered on one page as mn the diagram on page 63
When a patient comes to my office with a single spec-
imen of unme instead of a portion talen from the
twenty four-hour quantity, ts confused about the num-
ber of units of msulin taken, has no record of the food
eaten dunng the preceding day, and starts in to re-
count that he had nothing but eggs, meat and fish, then
later remembers that he had a hittle cream and varnious
vegetables, then with prompting recalls butter and an
orange and a hitle oatmeal, potato or bread 1 always
ptey him and on very exceptional occasions am able
to recall with satisfaction, after the interview, Solomon’s
soliloquy 1 Proverbs xvi, verse 32

He that 1s slow to anver 1s better than the mighty and he that
ruleth his sprrit than he that taketh 2 aity
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Park shartens che day, Sut lengthens the hye

Exercise

T diabense should plan to heep tus body strong and
his mind alert  He has a disease which males him
susceptible to complications, paracutarly to infections,
acute and chromc, general or localized m one part or
another of the body, but especialiv 0 the lower ex-
tremines  He should take advantage of sunhghe and
fresh air because of the reststance to disease whnch they
promote, he should exercise hecause in s muscles
supar 1s burned and thus more carbohydrare may be
allowed and fess msubn required  Case No 632 sad
a game of goif was worth 3 umts, and any diahet
mountam chmber will tell vou how much his dier can
be mcreased and his msubm reduced by a long day s
ke  The diabetic who does not unlize exermse i the
treatment of los disease 1s fuling to take advantage of
1ts pleasantest remedy , and by exerase | mean working
2bout the house or yard, walhing up and down staws,
bacd, and forth 1o schoof or work and going outdoors ac
noonume as well [t 1s everase day n and day our
which counts rather than an hour or tvo of play onee
aweeh  Bouchardar smd  “He should earn his bread
by the sweat of hus brow

Dr Sabine, of Broolhne, made the remark, based
upon the expertence of his mam yvzars of general prac-
wice, chat those of fus patients wha took actve camping
tnps in the woods bore the stress of modern hfe best

&)
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By this means exeraise was combined with mental re-
laxation  The good effects of relaxation with evercise
last for months It 1s only natural to conclude that if
the muscles, in which 1s stoted one-half of the carbo-
hydrate of the body, are hept n good condition by
trammng, a favorable effect must be produced upon the
general metabolism of carbohy drate

The effect of increase of exercise upon the well-being
of fat diabetics has been pronounced, and it 1s striking
how many miles a sems-1l] or obese diabetic patsent can
learn to walk n two weeks  The patients are encour-
aged to take their walks soon after meals and to go
outdoors several times a day  As 2 result of exercise
the urine becomes sugar free  No case should be con
sidered too far adsanced for an attempt at muascular
redevelopment

So important 1s exercise for the proper assmilation
of carbohydrate that even surgical patients are urged
toexercsse  Oceassonally this is accomplished by pulley
weights actached to the foot of the bed and by dumb-
bells, but for others passive exerctses or bed gymnastics
are recommended  Even for non diuabetic patients, such
exercises are now routine immediately after operations
The so-called Buerger exercises (see page 181) may be
advantageous almost as much from their effect upon the
whole body as upon the lower extremities  This un-
doubtedly explains in part why diabetic patients today
withstand surgical operations better than formerly A
drabettc patient with rheumatism 1s greatly handi-
capped  Reheve the rheumatsm begin exercise, and
much of the nsultn may be omrteed

Evercises far the promotion of the arculation mn the
leps are of great service They may ward off pangrene
Such exercises are desenibed on page 181-1

Case No 804, (duration 10 yrs) a patient whose
diabetes changed from severe to moderate and finally
from moderate to mild under his own care at home,
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wrote that he considered exercise of the greatest impor-
tance He said that he had the best garden of anyone
n his ety

Case Ne 7500 (duration 29 years), a young farmer,
had an insulin reaction after chopping wood 1n the forest

Case No 352 exceeded the normal hfe expectancy
for his age at the onset of his diabetes and hived 23
years Throughout this entire time he led a most active
eustence  Moreover this was accomplished many years
before insulin was discovered He was a pioneer and
his case at that early date (1912) was of great value to
me m my treatment of other patients He wrote

“Furst, 1t 1s very hard to start the exercise and the
less one feels inclined to start it the more one needs 1t
Second, 1t 1s neither necessary nor desirable that the
exercise should be violent 1 found a quet nde of an
hour, walking or yogging after taking something on the
stomach, started up my old metabolism for the whole
day IfI rode hard, I got ured out *

Finally, it 15 astomshing how much exercise a diabetic
i traimng can tahe  One of my severe cases lvingona
strict diet, several years ago walked between 20 and 30
miles 1n one day  Exercise of the most strenuous ty pe
15 borne well if the patient will only adjust his diet and
msulin to 1t Even in the presence of disease of the
kidney 1 have been amazed at the amount of hard work
patients apparently could do

Athletic contests are allowable for diabetics teday
but on account of the danger of a reacuion, as a result of
the strenuous exercse, every diabetic under such ar
cumstances should have his “buddy or the tramer

ecp an alert ¢ye upon him  Insuhin reactions are very
commonly brought on by exercise, but that 1s no con
traindication  Exther the diet can be increased or the
msulin reduced

A letter from Case 1729 Age at onset 18 years in
1918 }iing 1959 A 41-year-duration case!
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with his other tests, he tested their blood sugar and the
upshot of the experiment was thae he found it as lown
as1n a2n nsuhin reaction  So that, like Saul, he returned
from his quest with a new and totally unantucipated
realm of scientific discovery —a beautsful example of
serendipity

Former President A Lawrence Lowell of Harvard Lniversits
described 5o well i bis account of the development of the English
Constitution how know Jedge progresses unwitringly that | quote his
words It may be stated of the makers of the Briush pathiamentary
govemment as has been sard of Columbns, thar when be started on
hisvoyage he did not kno v where he was gomng when he got there he
did not know where he was an1 when he got bach he did not know
where he had been and yet he discovered Amenct i1k hes the
action was wntenticnal and m its direct obyects perfectly logical
but led naturally to results wholly unexpected 1 think therefore
the example of the Bntish parhamentan system shows that with
men as with ammals a continual constious adaptation to 1n mediate
ol jects may sometimes f the condiions are favorable lead to 4
fully self consistence and harmontaus s stem whick to the authors 15
quite unforeseen and which is not only very different frem buteven
quite imconsistent with the theonies  that they retr n continu
ously throughout the process  (m Fact r Determining Human B
ha~or Harvard Lnnersity Press Cambndge Massachusetes 1937
Fp 129 130)

T'xercise, however, 1s a two-edged sword  lor 1t to
be beneficial the individual must have insulm available
in his body A normal man has an abundance of 1n
sulin, a mild diabetic has less but y et enough msulin so
that he too can benefit by everctse but a severe diabetic
must supplement his supply by injecting insulin_ other
wise exeraise will do harm  Without 11 to help him
utilize his store of carbohydrate and the hrtle formed
from protem he must fall back upon more far for
nounshment than he can safcly burn A severe dabeuc
without msulin, with disease uncontrolled may go nto
a dabetic coma with incresed evercise because he
must burn up more fat than the system can tolerate

s
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Insulin, especally protammne msulmn, changes a dra-
betic so nearly to a normal mdwidual that during
exercise he utihzes carbohydrate beautrfully, but of the
carbohydrate 1s laching, a low blood sugar and, 1n con
sequence, a reaction may develop The same thing
happens with athletes Therefore, when about to take

Fic 12 —Hanulton Richardson Rhodes scholar and champion
tenms player may requre a lump of sugar every 20 mn tes duning
a match

extra and strenuous exercise or dunng it, the diabetic
should eat additional carbohydrates as well as protemn
and fat

To many persons exercise seems a luxury, butd::
diabetic 15 fortunate wm that he can alwvays hccnsx i
exercise a necessity  Exercise 1s essential in the treal
ment of diabetes
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Professor Meythaler of Germany wnites, “I have a
severe diabetic, 2 postman, who daily needed 100 units
of msulin  His duty was to nide his bicyele 25 hilo-
meters On account of the danger of hypoglycemiz,
before he started he would stick his head out the window
to see which way the wind blew and when 1t was agamst
Inm he injected 20 umts less of nsulm

Rest

Rest 1s essental A tired child 1s put to bed and
wakens refreshed, two of the most noted surgeons mn the
country the Mayo brothers were not ashamed to leave
their guests at the table and hie down for fifteen minutes
after their luncheon, the best treatment for a faiing
heart 1s to put 1ts owner 1n bed for 2 week or a month
Duabetic patients should rest often should never allow
themselves to get overtied  The diet 15 designed to
gnve a rest to the pancreas  Sleep nine hours and more
1f you can  Short periods of complete relaxation yield
maximal returns It 1s astomshing how much a ten-
minute rest will loner 2 hugh blood pressure

Mental Attitude

Do not forget you have diabetes but do not talk
about it Mental diversion 1s destrable  lhe cultiva
tion of imperturbability, so greatly advocated by Sir
William Osler and his prototype Sir Thomas Browne
will help a diabetic even more than a nondiabetic

The man who has a job 1s the happy man, and as a
rule the harder a man works the happier he 1s and the
less bother hie 1s to the other members of his family

At one uime I feared the eftect of emotional upsets
upon the diabetic, bur the longer I treat diabetics the
less tmportance do I assign to mental perturhations
11fe near the front i France 1n 1918 taught me worries
dud not cause diabetes or make 1t worse
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The art of learmng how to get the most out of bt
under all circumstances must be culrnated by any
pauent It takes ume, though, and practice to accom
modate one s methods of hving to changed condittons
but 1t pays to study the problem

My neighbor m Oxford, Massachuserts, Mr Alfred
M Chaffee, often said, “Vake your worh your play and
your play your nork

Success m Treatment

Never forget that of you make a success of your own
case, you are ading some other diabetic 2ad indrectly
helping all diabetics to secure or retain their jobs  And
furthermore, each diuabenic who wins a prize protects
and ads ances the reputation of the whole group  Un-
fortunateh the reverse is also true A diabetic who
disregards unnersally approsed diabetsc Jaws or traffic
rules assumes 2 grave respenstbihity

The first patient 1o recen e nsulin 1 Toronto was m
1922, our first case, August 7, 1922, but msubin dud not
become generally asalable unul 1923, so that unul
1963 the number of diabeucs with a duration of forty
yvears or more wall be few, but i 1938 we had at feast
forty-esght The average duration of hfe since onset
of diabstes of our 85 Quarter Century Victory Medal
cases 1s 33 years  Fortunate they are sf they can feave
this world at the height of ther "y as described
by Homer m the Odyssey when d the firse

coranary thror ~ hrerature *us (t}poﬂo

shed his &o 4 Phro of .

Menetaus * ' he with
har

steering 0ar =
(Homer € Bt



8

THE DIFT OF NORMAL INDIVIDUALS

Food and Fuel

Foop 1s fuel for the body, just as gasoline 1s fuel
(food) for an automobile Man and automohile depend
upon fucl as a sousce of energy  In case the gasoline
gives out the automobile will stop, but if the food gires
out the man will not immediately die, because he carnes
a good deal of hus fuel around with him stored up m his
body, chiefly as fat, a lesser amount as protem i the
muscles and tissues and, third, a very little as carbo-
bydrate, apsmal starch (glycogen) and sugar This s
found 1n the hver and muscles with a tnfling amount
m the blood o1gans and tissues

A Ve

davs and then depended upon his own fat and protein
During this peniod he lost 29 pounds
Just as one can measure how much gasoline 1s re-
quired for an automobile to run 100 miles, so one can
measure how much foed ;s necessary for a man to Ine
. - [ T A PR

fot the food which they need depends upon their werght

{here are exceptions  Children require proportionately

more food, because they are growing and more active,

and old people require less, because they have ceased

to grow and are quicter I an adult eats like a child,
(88)
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he will grow far  How unfortunate it 1s that there 1s
no one to spanh hum and thus save him from acquinng
diabetes later, however, ndigestion occastonally comes
to the rescue  Just as the automobile depends upon
gasoline, ol and water, the human automobile depends
upon carbohy drate, protein and fat, water, various sales
and vitamins  If the food value of 1 gram (s of an
ounce) of each of the foods, carbohy drate, protem and
fat 1s known, and also the quantties of these that are
eaten, the total food value of the diet can be determmed
and one can calculate how much 1t 15 necessary to have
to hve, just as one can calculate how many miles an
automobile can run on a gailon of gasohne The nutn-
tive value of the diet 1s readily computed See Tables
2, 3,4, 5, pages 62, 65, 66, 67

Another method allows the food required by a grven
mdnidual to be calculated far more accurately By
this method one can determine the oxygen consumed
and carbon drovide given off 1n a speaified pertod of ime
and thereby calculate the heat set free  If this s done
twelve hours after food 1s eaten and while one Is at rest,
1t 15 termed the basal metabohsm  Patients with certam
diseases of the thyroid gland have 2 high metabohism
and others have a low metabohsm  Thus, they are sad
to be burmning up their body ussue more rapdly or
more slowly than normal wndiiduals Consequently,
they are ape to be thin or fat  The metabolism o[ydm
betics when properly treated should be normal W hen
we overfed them 1t was high, but when we undetfed
them at Dr F M Allen s suggestion, tt was low and
they hved longer

'l!lus tatal l-f:at represents energy which has been de-
rived from the oudation (burning up or utthzation) of
the three foodstuffs—carbohydrate, protewn and fac It
15 unessential whether the foodstuffs oxidized have been
caken withm a few moments as food or whether they
represent food deposited m the body as fae (fat tssue),
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proten (muscle tissue) or carhohydrate (glycogen, 1¢,
amimal starch}  Knowtng the total heat given off, it 1s
not a difficult matter to caleulate how much catho-
hyvdrate, provem and far were burned to produce 1t
Fxperiments have shown thar the heat winch s hiber-
ated 1n the body from the burmng of 1 gram of protem
or of carbohvdrare produces 4 calories, from 1 gram of
fat 9 calortes and from t gram of alcohol 7 calortes  Far,
as would be expected, 15 more than twice as nounshing
as carbohydrate or protemn

Lhe needs of the body for fucl vars not only from day
to day and hour to hour, but from moment to moment
The calotses required by the average normal adult for
the twenty four hours when at rest are about 25 per hilo-
gram (2 2 pounds), or 1§ per pound, body weight If
the mdnvdual 1s sieong m a char msyead of ying on a
couch 20 per cent more energy 1s required  Too often
w dietetic campurations tt is assumed that the calone
needs of the body can be accarately estimated  As a
matter of fact, the error n such computations 1s con-
sdesable  The reason for this s apparens +f one ob-
serves the atorudes and movsons of indiaduals The
ont 1s quiet, the other restless the one avouds exernon,
the other 1s all activity  In discase these differences of
habut and disposstion are accentuated A diabersc pa-
uent, Case No 1541, a woman, aged hfty-erght sears,
contined for a vear to her bed with paralysis, remaned
sugar-free, beld her weight constant and the dhet, ac-
woratehy weighed by a2 wamned nurse for the enure
period avetaged 20 calorns per hilogram per twenty-
four hours

I learned from mv friend, Professor Benedicr, that
thse expenditure of 1 calonie of heat 15 required to nise
from a sitting position n front of a door, turn the Ley
n the door, and sit down A sinple 63-ware electnc
hight bulb goves off Jppmyn}ﬂml) 45 calories per hour,
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which represents a little less than the heat, (basal metab~
ohs;n) of an adult weighing 50 Lilograms (110 pounds)

Vanous concrete examples of what calories derved
from food wll enable an wndividual 1o do are here gnen
To walk one hour on a level road at the rate of 2 7 nules
an hour requires 160 calories abose that of keepng
quiet (Lusk) 1 suspect one will not err greatly 1f for
each mile of walking one allows 1 calorie per 1 kilogram
body weight A man of 60 Lilograms (132 pounds)
walling up one flight of seairs, 10 feet hgh, expends
about 3 calories

Sewing and kmtung requite about 9 calomes, ty ping
at the rate of 50 words a nunute 30 caloties per hour
more than that for the same subject sitting quietly 1n 2
chair, but washing, sweeping and scrubbing floors re-
qutre 50 calones additional  Irorung and dish-washing
each tequire about 25 calones additonal

One forgets that an mdividual doing heavy wark does
not require additional calones for the entire twenty-
four hours  With the cessation of woth the need falls
abruptly  Furthermore, the actual period of heavy
work 1s short and represented by munutes rather than
hours If of a pessimistic nature one has only to watch
street Taborers, though a far more emjoyable and as
scientific a proof 1s furmished by the minutes speat 1
actual play by foothall teams  In one entire game the
minutes 1n wiich the ball was actually in play num-
bered only eleven mstead of srxty  As age advances
less calonies are required and a woman above the age of
sty st years, will have 2 twenty-four hour-heat pro-
duction of about 1000 calories when 1n a state of com-
plete rest It 1s cheaper to board an old man than 2

oung bo;
¥ '}l‘hi d:zt of normal and diabetic indrduals differs
very htele these days, chiefly because of the discovery of
msulin At one time my hospital patients did not have
pver 31 grams of carbohydrates per day  Today, fen
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patients have less than 130 grams of carbohydrate, or
the eguiralent of 10 tablespoonfuls of sugar or 10 shces
of bread Insulin 1s not wholly responstble for this  We
have learned that if we do not overfeed a pauent, then
his ability to get the full benefit of the carbohydrate in
lus diet increases  Consequently, all are careful about
the total food allowed, and no longer reduce the carbo-
hydrate to a minimum and raise the fat to a maximum

Composition of the Normal Diet

Ihe ordinary dict for 2 man, weight 132 pounds
(60 hilograms) at office work contains about 250 grams
of carhohydrate, 75 grams of protein and 60 grams of
fat  1his would amount to 1540 calories in the twenty -
four hours or about 31 calories per hilogram

I'he quantity of protein in the normal diet of an adult
1s decided]y less than 100 grams It 1s safe for an -
dnadual to live upon 1 gram protein per day for cach
kilogram body weight  Protein 1s ammal food to a
large degree hence 1ts high cost, carbohydrate comes
from the vegetable hingdom and 1s therefore cheap  If
an excess of protemn 1s burned the other foods are also
consumed more rapsdly—and there 15 more chance of
the heat so produced to go to waste  Old people often
dat too lietle rather than too much protein

The quantiey of fat in the normal diet vanes partly
from chowe and partly from economic reasons  In
general in those cases in wlhich the carbohy drate in the
diet 1s high the fat is low, and ~1ee tersa

Lhe more agreeable vaneties of fat, such as butter,
cieam bacon and otl, are expensive foods, but oleo-
marganine can be substituted safely for butter  Fatis
also a concentrated food, not only because 1t has twice
the calonc value of either carbohy drate or protem, but
because 1t occurs more frequently i pure form  Oil
tureer and lard contan hitele warer, whereas exeept for
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which represents a hetle less than the heat, (basal metab.
olism) of an adult werghing 50 Lilograms (110 pounds)

Various concrete examples of whae calones dered
from faod will enable an idrvidual to do are here given
To wall ane hour on & level road at the rate of 2 7 mles
an hour requires 160 calories abore that of heeping
quet {Lusk) 1 suspect one will not err greatly 1f for
each mule of walking one allows ! calone per 1 hilogram
body weight A man of 60 Milograms {132 pounds)
walhing up one flight of staes, 10 feet Ingh, expends
about 3 caloties

Sewing and knstung require about 9 ealores, ty pmg
at the rare of S0 words a minute 30 calores per hour
more than that for the same subject siwang quietdy in a
chair, but washing, sweeping and scrubbing floors re-
quere 50 calortes addwanal  {romung and dish washing,
each require about 25 calories additional

One forgets that an indu idual dowg heavy work does
not requite additional calories for the entire toenty-
four hours With the cessation of work the need falls
abruptly  Furthermore, the aceual penod of heavy
worh 15 short and represented by minutes rather than
hours If of a pessimsstic nature one has only to watch
street laborers, though a far more enjoyable and as
screntific 2 proof 15 furnished by the munutes speat m
actual play by foorball teams  In one entire game the
mnutes 1 which the ball was actually i play num«
bered only eleven instead of saty  As age advances
fess calorses are required and a woman above the age of
stxty-sve years, will have a ewenty-four hour-heat pre-
duction of about 1000 calories when 1n a state of com-
plete rest It s cheaper to board an old man than 2

aung bo:
’ Thi det of normal and diabenc mdivsduals dxﬂ'er;
very hittle these days, chuefly because of the dxscvvelf) o
swsthin At one time my hospital patients did not l;ve
over 31 grams of carbohydrates per day  Today, few
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patsents have less than 150 grams of carbohydrate, or
the eguitalent of 10 tablespoonfuls of sugar or 10 shces
of bread Insulin 1s not wholly responsible for this  We
have learned that if we do not overfeed a patrent, then
his ability to get the full benefit of the carbohy drate in
his diet increases  Consequently, all are careful aboutr
the total food allowed, and no longer reduce the carbo-
hydrate to a mummum and rase the fat to a maximum

Composztion of the Normal Diet

The ordinary diet for 2 man, weight 132 pounds,
(60 kilograms) at office work contamns about 250 grams
of carbohydrate, 75 grams of protemn and 60 grams of
fat  This would amount to 1840 calories 1n the twenty-
four hours, or about 31 calones per kilogram

The quantity of protein 1n the normal diet of an adule
1s deardedly less than 100 grams It 1s safe for an in-
dividual to live upon 1 gram protein per day for each
Mlogram body weight Protemn 1s ammal food to a
large degree, hence its high cost, carbohydrate comes
from the vegetable hingdom and 1s therefore cheap If
an excess of protem 1s burned the other foods are also
consumed more raptdly—and there 1s more chance of
the heat so produced to go to waste Old people often
eat too little rather than too much protein

The quantity of fat in the normal diet varies partly
from choice and partly from economic reasons In
general in those cases m which the carbohydrate in the
diet 15 igh the fat 1s low, and tice tersa

The more agreeable varieties of fat, such as butter,
cream, bacon and o1, are expensive foods, but oleo-
marganne can be substituted safely for butter Facis
also a concentrated food, not only because 1t has twice
the calonic value of erther carbohydrate or protemn, but
because 1t occurs more frequently in pure form O,
butter and lard contan hictle water, whereas except for
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pure sugar and starch most carbohy drates and protetns
are diluted five to ten times with water The bedy sself
1s about three fifths water

Today much 1s smd abour the danger of bringing on
artenosclerous, or hardening of the artenies, by eating
too much fat, particularly anmal fars and mull, fats
mstead of vegetable fats  Diabenics should proceed
slowly It 15 possible the saturated sold anmal fars
are more hkely to produce atherosclerosis and an m
crease of cholesterol than the unsaturated, hquid vege-
table fats, ¢g corn o, bur the nutritionists of the
country, 10 2 recent session did not feel warranted 1
radwcally changing the diet of the average American

At present we have no proof that the radical reduction
of ammal fats and ther replacement with vegerable fars
has prolonged the duration of hfe for the diabetic

The chief source of error i caleulaung the total
calonic value of the diet, and especally of the diabetic
dsets, 15 1 the esumation of fat I am very shepucal
about the accuracy of the so-called high carbohydrate
fow fat diets m which the fat s supposed to be 50 grams
orless  Apyone can reahze this upon examining a piece
of meat with 1s fringe of fzt The fat n bacon 13 most
varable, and m amount sts value can only be approx
imately estimated  Poruons of bacon, I found, Jost
from 43 to 67 per cent of fac m the cookmg  For this
reason my panenrs are taught to weigh thew bacon
after 1t 1s cooked

Eggs contain approumately & grams of protemn and
6 grams of fat Haw gross our calonc rechonimgs are 1§
obvious 1f 2 collection of eggs 15 weighed The werght
of the heaviest egg m a collection of 56 egas was 72
per cent more than that of the lightest  The 6 grams
of protein are equally drded between the white and
the yoll, but the 6 grams of fat are altantheyolk One
egg contams between § and § gram of cholesterol

PN and cream are deswyable im the treatment of
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diabetes, but they must be prescribed and taken with
care because of the large quanuty of carbohydrate,
protemn and fat which they represent  Milk also 1s
valuable because it contams caleium (ime), which 1s

N
mulk contam 15 grams of carbohydrate and 1 gram of
protein  Whey contans 5 per cent carbohydrate, but
practically no protemns or fat  Cream and houmss con-
tain about 3 per cent carbohydrate, or 1 gram to the
ounce The Jewish sour cream contains about one-half
as much  With the discovery of insulin the need for
the diabetic to take an excess of fat vamished, but by
no means should we fail to take advantage of 1ts nutn-
tive value

Cream, butter and cheese are high 1n nutnitive value
because they contan so much fat They must be

. ' . .-

. . ' g
free from fat, but actually may contain as much as
15 per cent  The high-protein value of milk—1 gram
to the ounce, 32 grams to the quart—is important to
consider, not alone because of the protein itself, but
also because from protein sugar 15 formed

Vitamuing

Such can be purchased at about half price if the name
of the maker 15 not specified It 15 now also common
knowledge that certamn food consttuents other than

or?
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protewn, catbohvdrate, fat and munerals are essential far
proper groswth and deselopment of the body and for the
matntenance of a proper state of nutrieson and health
Adsances sy our hnowledge of these food substances,
called vstamins, have been made so rapidly m the fast
several years that any account 15 almost certawm to be
out-ofidate within a short time  Unfortunately, there
15 1o teady test for an mdnidual s needs for vitamuns
1f there were, milhons of doltars would be saved

Y Fuaman o

Soutce butter, egg yolk, carrots, and to a less extent
eaves of food plants  The green vegetables and carrots
cantam no vitamin A, 6!1(' dO contain carotene trans-
ferable in part into vitamin A by the hiver, st 15 readily
stored, thits accounting for irs presence wy hahbut- and
codliver o:3  The hver of diabetics may have diffeulty
10 converting carotene nto vitamin A In such cases
the shin may take on a yellowssh tinge, partscularly
the palms and sofes, suggestng jaundice  Mik and
eggs conemin both carotere and vitamm A Spiach
ranhs first m nchness of yitaoun A, cacrors and hver
come neat, followed by cream cheese and natnve lettuce
The content of cod~ and habibue-liver ol vanes wsth
the sample

Lack of vitanun A n amimals leads to decreased
appetite and decreased growth, may tweerfere with
reproduction and lactatior, brings on_verophithalmiz
and certan types of mght blindness  Ie 15 one of ghe
vitamuns w hose adequate supply may lead to prevention
of certain ¢ pes of infections

2 FPutamn B Complex

This 15 made up of 2t Jeast twelve factors, of which
thiamin, nboflayin and macin are the mose promnent

members
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Source Found chiefly in whole-grain cereals, yeast,
legumes, nuts, liver, less 1n eggs, meat, especially pork,
and milk, 1 which 1t 1s more or less combined with
phosphorus  In refined cereals thiamin 1s neglgible
Today white breads are customanly enniched with vita-
mns so that from this standpoint 1t makes no difference
whether wheat or whole-grain bread 1s eaten A century
ago, before the refinement of grains, 1t 1s said our an-
cestors had ten times as many vitamins as we have

Deficiency of thiamm leads to beri-bent and poly-
neuntis 1 ammals, retarded growth just as with vita-
min A, and 1n man deficiency may lead to loss of
appetite, peripheral neurttis and cardiovascular symp-
toms It s important dunng pregnancy and lactation
It 15 especially needful n pauents who are fed subcu-
taneously or mtravenously, and a relapse of symptoms
may occur following glucose and salt mfusions  Loss
of appetite 1s usually the first symptom of thiamun
deficrency, and appetite may return within twenty -four
hours following 1ts admmnistration  In general, of treat-
ment of any type of deficiency tn vitamans s not effecture
within one month, the diagnosis must be rewecced

The value of thiamin chlonide i the treatment of the
neunitis accompanying pellagra 1s remarhkable, and 1t
acts somewhat stmilarly 1n alcoholic neunius but, un-
fortunately, massive doses of even 50,000 I U daily act
very slowly if at all in the relief of diabetic neuntis

When thiamin 1s deficient, the products of carbo-
hydrate metabolism, namely, pyruvic acid, accumulate
m the blood and ussues Give thiamin and this 1s
remedied Thiamin may also be instrumental n the
formation of fat from carbohydrate The higher the
carbohydrate of the diet the greater the need for
vitamin B,

(&) Riboflagn, Vitamin By

Source lver, yeast and milk, meat, eggs and leafy
vegetables  Milk, cream, cheese and 1ce cream provide
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the mam source of riboflavin  Lack of 1 Jeads to loss
of appetste, aversion for food, and cessation of growth,
Toss of hair, maceration and transverse fssures of thé
fips and at the corners of the mouth, and a thickened,
pale, gelatin-looking tongue

{&) Niacn

Source similar to that of thiammn, especrally hver,
brown rice, yeast, particularly brewer's yeast, meat,
milk, eggs and green, leafy vegetables Tt s nearly
speasfic i the prevention and treatment of pellagra
Its deficieney may be associated with stomautis, and
swallen, sore and scalloped, ndented tongue for some
ume preceding 1ts red character

The importance of nacn and nboflavin 1s recogmzed
n that they are both active n enzyme formation after
phosphary lation and hinatson with speafc pro-
temns These enzymes are required for the proper oxida-
tion and reduction processes of the body Without
these our most fundamental processes cannot proceed

Folic acad and vitamin 1. are other vitamms of the
Vitamm B Complex They have been used 1n the
treatment of vanous anemuas and the latter m notn-
uonal diseases of the nerves

P

3 Fiatmin €

Vataran 18 ascorbic aad, synonym  cevitamue sad
Source fresh fruts and vegetables, especially lemons,
oranges, grapefrune, tomatoes, stranbernes, fresh—not
pasteurized—con s mih, because m the pasteunzing
pracess mast of the vitamn C1s fost  The sutamm €
content of cow s mik 1s much below that of human milk

Lack of chis vitamin causes scurvy and the principle
of its application dates back to 1747, when James I ind,
a Brmsh Navy surgeon, proved that orange and lemon
yutce prevented and cured this disease, formerly so

“%
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common n long sea voyages Seventy-five mg of as-
corbic acid 1s the recommended daily intake

4 Vitamin D

Source halibut- and cod-liver ml, and the short
ultra violet rays of the sun which convert 7-dehydro
cholesterol of the skin into the active form which 1s
then absorbed and 1s as effective as vitamin D fed and
absorbed through the ntestine It 15 associated with
the metabolism of calcium and phosphorus  Aside from
the treatment of rickets 1t 1s claimed to reduce the
susceptibihity of the teeth to decay Uses vitamin D
1s spectfic an prevention as well as 1n the treatment of
rickets, spasmephiha (infantile tetany) and osteomala-
cia (softening of the bone)  Its lack may be concerned
with fractures which are not uncommon mn diabeties It
1s valuable 1n pregnancy and lactation, and in fact vita-
min Tequirements are doubled and quadrupled in these
states and in growth, convalescence from long illnesses
and espectally in those who have been fed intravenously
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THE DIET OF DIABETIC INDIVIDUALS

Tur dier i health 1s made up chiefly of carboky drate,
the dier i diabetes before the discovery of insuln neces
sanly was made up chiefly of far  Insulin allows more
carbohy drate, thus reducing dependence upon fat for
calones which eaten in excess appear te lead to harden
g of the artertes It 1s just as important now as
heretofore to avoud eatng too much of any Lind of foed
Duabeises should nat be fat Diabetics should not grow
thin suddenly because that would mean they were
hiving on a high fat—thetr own fat—dier

A comp of the comp s of 2 normal and 2
diabetse dret 1s given m Table 6

Tanee 6 —Normal anp Disneric Drers Comearer  Aputy
Weentve 132 founps (60 hsrocravs) Averoxmuateny 30
Casories PER hiLocas

Comparison wn grams Comparison 1n ealones

Food Normal  Duabene  Normal  Dhabete
Carbohydirare 0 150+ 1000 &0
Protein sy 75 240 300
Fat [ 9% 540 810

Total . ;;0 313 1760 710

150 grams per day 15 the minsmum carbohy drate oflo vance

The normal mdradual weighing 60 hilograms, 132
pounds, takes 250 grams carbohy drare, and the average
diabetse between 150 and 200 grams  Each takes from

(96)
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that 1 gram of fat yields 9 calories, one can arnve at
the figures in the nght half of Table 6 These diets arc
low rather than high, allow for no loss in preparatio
of food, and are for those with low or office activit
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THE DILT OF DIABETIC INDIVIDUALS

Tue diet in health s made up chiefly of carbohydrate,
the diec n dtabetes before the discos ery of insulin neces-
sanly was made up chiefly of far  Insulin affows more
carbohy drate, thus reducing dependence upon fat for
calones which eaten in excess appear ro lead to harden~
ing of the arterres It 1s just as important now as
heretofore to avoid eating too much of any kind of food
Drabetics shoudd not be fat Diabetics should not grow
thin suddenly, because that would mean they wete
kving on a high fat—thesr own fac—diet

A companson of the components of a normal and 2
diabetic diet 1s grven mn Table 6

TasLr 6 ~Noruat axo Duprnc Diers Costeartp  Aptir
Weicnming 132 Pounns (60 hitorams) Approdnarely 30
CALORIES PER KILOGRAM

Comparison s grams Companson v calore

Food Normal — Disbetsc  Normal — Duabers
Carbohydeate « 250 150* 1000 600
Protemn 60 75 240 300
Fat . oo ieensen 60 90 540 3

Total.euvervenan 370 315 !

*150 grams per day 15 the mnsmum carboh

The nor wdual weighing
pounds, ¢ ms carbohydrate,
diabese b and 200 grams

(96)
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Unless weighed, the slice 1s apt to grow larger rather
than smaller

A muxture of 3 per cent vegetables (four portions,
approumately 600 grams, 20 ounces) accounts for about
20 grams more

Cream 120 cc (3 pnt, 4 ounces) would contain 4
grams, and the same quantity of milk 6 grams carbo-
hydrate

Oatmeal 1 Iarge portion, 2-!0 grams coohed, or 30
Other cereals
more carbo-
ate in bread,
ream +4, n
milk +6, 1n catmeal +20 making a total of 140 grams,
more or less  Fortunately, the content of carbohy drate
m the 3 and 6 per cent groups of 1egetables 1s so small
that one s justified 1in the vast majority of cases in
accepting an average figure of 20 grams for four large
portions [t 1s true that there ts considerable vanation
m the vegetables as classified in Table 3 but the average
content mn carbohvdrate for all vegetables under one

often occurs from the snap beans contaiming the mature
beans thus greatly increasing their content in carbo-
hydrate Many an unexplamned trace of sugar in the
urine has undoubtedly occurred m this way In the
same way squash, summer squash, and vegetable mar-
row 1ary In composition Y oung vegetable marrow and
young summer squash are safely ncluded 1n the 3 per
cent column, while any mature squash may be expected
to run between 5 and 10 per cent  Be cautious also in
the use of tomatoes

One will not be very wrong 1f he considers the max-~
mmum amount of carbohydrate which a diabetic will
secure from 3 per cent vegetables 1n the twenty-four
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hours as 20 grams  This 1s why 1n mild cases of diabetes
1t 1s unnecessary to weigh these vegetables, for it 1s
mmprobable that a patient will eat too much of them
He 1s far more hikely to eat too litele  These vegetables
are most desirable because of thetr content 1n vitamns,
particularly vitamin C One must never forget that
a diabetic bikes to eat and that he can seldom eat any-
thing less harmful than 3 per cent vegetables Tactful
wrves always provide their diabetic husbands not only
with an abundance, but a wide vanety of these vege-
tables and take infimte pains to get the best and to
prepare them with the utmost care

The Carbohydrate 1n Various Foods

1 THREE AND 6 PER CENT VEGETABLES — These are
of great value (See Tables 3 and 5, pages 65 and 67)
Lettuce and cabbage are the most useful By 1ts bulk
lettuce satisfies the appetite and the quanuty allowed
13 unhmited  The introduction of iceberg lettuce was
a great boon to diabetics  Cabbage 1s the poor man’s
3 per cent vegetable It can be eaten daily for months,
raw and cooked without repugnance Case No 866,
1 the pre insulin era was sugar free at the hospital with
difficulty, but when he went to sea on a lumber schooner
and lived almost exclusively on cabbage for his vege-
table, he returned after one month not only with a
sugar-free urine but with a normal blood sugar

Artichokes are desirable The French varety with
the concentric leaves 1s to be classed as a 3 per cent
vegetable, the Jerusalem artichokes which grow under-
ground contam 16 per cent carbohydrate but this 1s
partly as muln—a precursor of levulose and so 15

ell tolerated
“2 Fruit —Frust 15 most desirable for a diabetic
patient  The taste 1s agreeable, 1t serves mstead of 2
dessert, and so relteves +he embarrass-
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ment of sieteng Wiy at the table when others are vating
The best varieties of fruae for dabetsc patents are
grapefrae and strawberrres, each contaming abour 7
pes cent of carbohy drate, and oranges 10 per cent These
fruits ace safer for the patient chan apples (abour 13 per
cent}, because they contamn somewhat less carbohy deate
and are more sansfuing  Furthermeore, w s fess easy
thoughtlessly to eat an avange than an apple A small
apple contawms 1 tablespoonful of sugar and 2 Jarge
apple 3 tablespoonfuls  Befors wsulin was avatable 1
never had any success 0 allowing apples to diabeties
and I taught all the children to reply to the queston,
*What should a disbesse do wath an apple?  “Gne
awav * This 15 unnecessary today, but one must not
{orget an apple contains much sugar

At present my panens use equivalents in their choice
of frans and certan other foods as represenung 10 and
15 grams carbohydrate (Sez Tabled, p 66} The values
are approuimarte

3 Brias —Insulm alfows the diabetses bread  Pre-
viously fesy, save the old and mild diabetics, could tahe
1 without sugat appeanng i the urme  Todav prace
ucally al} diabetics can have the equn atent of 1 shee
ar a meal  Bread 15 the staft of Ufe, but st 15 often a
broken reed for a diabetic  The eastest way drecercatly
to clear up sugar m the urme 1s remporanty o evclude
att bread

An error of T aunce i the weight of 3 pers cent vege-
tables amounts to abour 1 gram carbohy drate, and 1s
neghpble, bur one slice of bread reaches trom 12 to 18
grams, because shees of bread and the per cent of carbo-
budrate i each shee vary somuch  §f bread 1 toasted,
a weighs tess because 1 contamns less water  The rotal
varbol drate in 1 rematns the same although the per
cent may nse 1o G0 or 70 per cent I the bread §
made without sugar and with \n:\tef"” ‘of m
the cathohydenors canranr e baversd ™
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hours as 20 grams  This 1s why 1n muld cases of diaberes
1t 1s unnecessary to weigh these vegetables, for 1t s
improbable that a patient will eat too much of them
He 1s far more likely to eat too httle  These vegetables
are most destrable because of therr content 10 vitanuns
parucularly vicamin C One must never forget that
a diabetic likes to eat and thar he can seldom ear any-
thing less harmful than 3 per cent vegetables Tactful
wives always provide therr diabetic husbands not only
with an abundance but 2 wide variery of these vege-
tables and take infinite pamns to get che best and to
prepare them with the utmost care

The Carbohydrate 1n Vartous Foods

1 Turee AND 6 PER CLNT V FGFTABLES —These are
of great value  (See Tables 3 and 5, pages 65 and 67 )
Lettuce and cabbage are the most useful By res bulk
lettuce satisfies the appetite and the quantity alloved
is unhimited  The introduction of iceberg lettuce was
a great boon to diabetics Cabbage 15 the poor man's
3 per cent vegerable It can be eaten daily for months,
raw and coohed without repugnance Case No 866,
1n the pre-msulin era was sugar-free at the hospital with
difficulty, but when he went to sea on a lumber schooner
and Iived almost exclusively on cabbage for his vege-
cable, he returned after one month not only with a
sugar free urime but with a normal blood sugar

Artichokes are desirable The French varees with
the concentric Jeaves 1s to be classed 2s a 3 per cent
the Jerusalem artichokes which grow under-

bohy drate but this 18
d 50 15

vegetable,

ground contain 16 per cent car

partly as wulin—a precursor of levulose an
| tolerated

“eZI tF:lUlT —Iruie 1s most desmable for a dtabcfnc

pauent  The taste 1s agreeable, n senves mstead of a

dessett, and so relieves the pauent of the embarrass-
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to be known as a “gluten bread doctor” although a
hundred years ago he introduced 1t He told hus pa-
tients 1f 1n doubt about the carbohydrate 1n 2 food to
test the unne an hour after eating 1t and thus learn
whether 1t contained too much for them  English muf-
fins and corn muffins are misleading because they weigh
so much more than a shice of bread They are more
than half carbohydrate and therefore, should be weighed

4 OatmeaL —QOatmeal 15 two-thirds carbohydrate
In calculations one should be guided by the dry weight,
because the different forms of oatmeal vary greatly
bulk and weight when cooked It 1s a simple matter for
2 few days to weigh out 30 grams (1 ounce) of dry
oatmeal, contamming 20 grams carbohy‘drate, have 1t

half a cupful, of cooked oatmeal (weight 120 grams—4
ounces) contams the equivalent of dry oatmeal 15
grams (4 ounce) or 10 grams carbohydrate

In weighing foods with the usual vanety of scales
one should never attempt to weigh out quantities as
small as § grams A more reliable result 1s obtaned by
weighing out multiples of 5 grams and then dmviding
mto enough portions to make each portion § grams

Whereas oatmeal, dry weight, 1s approumately two-
thirds carbohydrate, most other cereals, especially those
partially cooked and cnsp and dry are three-quarters
or more carbohydrate  Consequently in subsututing
another cereal for 30 grams oatmeal, lessen the amount
to 25 grams

5 Micn —The carbohydrate 1n mulk 1s in the form
of lactose and can be rechoned at 5 per cent, or 15
grams per 30 cc, or 1 ounce It 1s the same 1n skimmed
milk, buttermilk and whey, but cream and koumss
contan about 3 per cent, or 1 gram carbohydrate to
the ounce  Buttermilk and shimmed nulk contain es-
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only to 45 per cent  Coarse breads 1f made withour
sweetening or muilk would contam shightly less carbo-
hydrate  Crachers and zwiebach are even dner than
toast, and i consequence the percentage of carbohy-
drate 15 nearer 70 per cent This apphes to Matsos of
shich one weighing 32 grams contains about the equs-
valent of a shice and a half of bread  The Jewsh black
bread contams about 45 per cent carbohydrate, but the
slices of dark breads are often heavier than an ounce

SupsTrTuTES FOR BREADS —Many of the prepara-
uons of bread upon the marhket contain as great ar
even a greater quantity of carbohydrate than ordinary
bread, a few contam less, but the percentage of carbo-
hydrate may vary from ume to time Pauents, and
sometimes phy sicians, forget that substitutes for bread
must be prescribed only 1n defimte amounts A “dia-
betic  bread should never be advised without a knowl-
edge of 1ts content of carhohydrate and protemn

Bran Breaps —Bran breads are so vanable in con-
tent of carbohydrate because of added ingredients, so
coarse and so hable to obstruct the bowels, that we o
longer use them Recently the carbohydrate i one
bran muffin was estimated to be equal to 3 slices of
white bread

Guruten Breaps ~These hreads are made by re-
moving much of the starch from the flour It 15 sur-
prsig how thoroughly this can be done  The large
quanuty of protemn which all gluten breads contain ts
sometimes objectionable and als ays must be constdered,
of there 1s difficulty 1n making the urine of the pauent
sugar-free  Many gluten breads upon the market €on
tamn as much as 30 per cent carbohydrate but the
proten may reach 40 per cent mstead of 10 per cent ;“;
white bread  Thus 1n 30 grams or [ shce there woul
be as much protein as in 2 eggs  As 58 per cent or more
of protein can change to sugar the danger of the “55
of gluten breads 1s obvious  Bouchardat never wante
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herotc treatment  Fifteen peanut hernels weigh about
30 grams and contam approximately carbohydrate &
grams protem 8 grams and fat 12 grams  They closely
resemble American cheese 1 oz plus | grabam cracker
or 2 saltines

Protetn mnt the Diabetic Diet

The quanewry of protein required by diabetic pa-
nents vanes with the age weight and activity of the
case as well as with the condition of the kidneys  ltas
a safe rule at the beginming of treatment to increase the
proten gradually up to che same quantity as that re
quired by 2 normal mdividual  This »s approvimately
1 to 1 § grams per hilogram body werght for adults but
for children st may reach 3 grams

Proten sumulates the metabohsm more than anv
other kind of food favors acidosis and can lead fo the
formation of 58 or more grams of glucose for e ery 100
grams protemn merabolized

Mear axp Fisit These two articles constitute the
chief sources of protemn i the dabetic dier  The study
of the chemtcal compositton of these foods 1s sunplified
for the drabetic patient by the fact that carbohydrate is
ahsent excepr wn liver and shell ishk  Fuen m liver the
quantsey of carbohy drate 1s almost neghgble when we
conssder the amount and frequency with which this
article of food 1s eaten  The analyses of hiver and shelf
tish will be found wn Fable 26

The chief difficalty 1 compuning the nutritive value
of mear and hsh ts due to the varying content of far
Thus the edible portion of chicken may contam on the
average 25 per cent of fat whereas lean ham may con
ain 4 per cent of fat, fat ham as much as 30 per cent
and smoked bacon 6 per cent though lean smoked
bacon 42 per cent  In general a minture of cooked lean
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sentially the same quantity of carbohydrate and protein
as milk  (See page 90 and Table 26, page 288 )

6 Poraroes —The vanation mn the percentage of
carbohydrate i potatoes before and after coohing 15
neghgible, save with potato chips, in which on account
of the loss of water 1 therr preparation the per cent of
carbohydrate 15 more than doubled In patoto chips
the far reaches nearly 40 per cent  Emphasis shonld
be laid upon the comparatssely small amount of carbo-
hydrate (20 per cent) n potato mn proportion to its
bulk 1 companison with the large percentage of carbo-
hydrate m bread  Unfortunately 1t 1s not so easy to
esumate carbohy drate 1 patatoes asinbread A potato
the size of an egg weighs about €0 grams and thus con-
tains 12 grams carbohydrate  Many dabetic patents
omit bread when they tale potato  Bouhn used po-
tatoes far more than bread because of lower content of
carbohy drate and so lietle proten

7 Nurs —Nuts containmg 15 to 20 per cent carbo-
hydrate are probably far fess objectionable than most
other foods with a stmilar carbohy drate content  This
is due to the fact chat w such nuts as almonds and pea-
nuts a larger part of the carbohy drate 1s m the form of
pentosan, galactan or other hemicelluloses, which prob-
ably do not readily form sugar On the other hand,
nuts are dangerous for a diabettc unless allowance 1s
made for the considerable quantity of protemn and the
vers large quantiey of fat which they contan Thirgy
grams (1 ounce) of castanas (Brazil nuts) represent
about 6 nuts t which there are carbohy drate 2 grams,
prote:n S grams, and fat o grams, or 20 ‘“10’1'“
Ignorant diabetics often ear nuts as freely as they
would 3 per cent vegetables and wonder why they gam
weight, develop sugar i the unne and acd pmsé)nmg
Case No 1930, quite mild when her treatment began,
senr home, ate nues about as freely as some 3 ]',)cl :et;]:
vegetables, and escaped dabetic coma, but onlfy wal
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one egg as protein 6 grams and fat 6 grams  (See
page 90

Cheese —Cheese 1s a prolific source of protein and 1s
to be recommended because of ts lesser cost  Most
varieties of cheese upon the market contain large per-
centages of fat  Even shimmed-milk cheese may con-
tain as much as 15 per cent  The percentage of proten
varies from 18 7 per cent in Neufchdtel cheese to 371
per cent in Dutch cheese, while the fat varies from 1 per
cent in cottage cheese to 38 3 per cent 1 red Amenican
and to 38 9 per cent in Dutch cheese Therefore, one
must not be oblinious of the varniety of cheese when
eating an ounce of the same In trying to lose weight
be especially careful about the hind and amount of
cheese in the dier  Disregard decimals generally when
considertng the components of foods Values vary
considerably

BroTis —Broths are so extensively used for diabetic
patients that their composition deserves notice  Jelly-
Like broth contains a large quantity of protein n the
form of gelaun and when 1t was necessary, before the
use of msulin, to rechon every gram of food a patient
ate, 1ts nutntive v alue could not be neglected  Gelatin
1s one of the least valuable of all the proteins As a
rule, the nutritive value of a broth can be disregarded
This will be the case if the broth 1s shimmed free of fat
and obvioushy clear so as to be free from particles of
meat hiber  Varous canned bowllons and boullon
cubes contan very httle nourishment, but make agree-
able additions to the diet, and the sodium and potassium
in them may be useful  (See page 112)

Fat in the Diabetic Diet

Fat forms a large portion of the calories of the dia-
betic patient’s diet, amountmng to about half the total
calories in the Baste Diet, lable 2, page 62, and to
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meats probably contams not far from 10 to 15 Pper cent
of fat

Fish differs from meat chieRly in the small quanaty of
fat  Even salmon, which contatns more fat than most
other fish, showed 1n 1ts analy sts only 12 8 per cen far,
shad 9§ per cent, and herrmg and mackerel 71 per
cent In general, other hinds of fish show 6 per cent
or less of far  Hahbut stealk, for example, contams § 2
per cent and cod 0 4 per cent  Preserved fish, however,
15 quite rich n fae, thus sardines contan 197 per cent
One egg and 30 grams of sardines are convement
equivalents

‘The quanuty of protemn m meat also vartes consider-
ably and usually falls as the percentage of fat nises
A value of 20 per cent for protemn mn uncooked lean
meat tepresents about the average, and this 1s increased
when the meat 1s coohed An ounce of cooked meat
an the average contains about 7 grams of protem  The
quantity of protesmn 10 fish 1s very shghtly less than in
meat
Shell fish make agreeable additions to the dier (1)
they are desicable because they are palatable, (2)
they ate bully foods and so are sansfying, (3) they
furmish a separate course at a meal  Half a dozen
oy sters or clams are quite sufficient  The edible pornon
of a medrum-sized oyster on the shell weighs on the
average } ounce, and half a dozen oy sters » outd amount
o about 100 grams The six would contan about 4
grams carbohydrate, 6 grams protemn and § gram fag,
the equivalent of 50 calories Half a dozen clams on
the shell (edible portion) weigh 35 grams angd contam
07 gram carbohy drate, 3 grams protein and 2 neghgible
quantity of fat ~ The quantimes of carbohydrate, pro-
tetn and fat wn oysters and clams are so neglygsble that
usually one half dozen, raw, can be disregarded

Ecés —Next to meat and fish, eggs are the most
common source of protein for the diabetic Rechon
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advantageously m place of olive ol 1n making salad
dressings 1f one washes to avaid the fat

Mayonnasse Dressing

Yolk of exgy 1

Mineral oil 1eup

Juice of lemon ]

Salt, paprika, mustard to taste

Vinegar 1-2 cablespoonfuls
D o.om oaavl o e T

Muneral orl Foup Sale
Vinegar 1cap Pepper
Sacchann fgram  Cayenne

Enough paprika to color

Mex 1n 2 small bottle which can be kept on the ice  Shzke well
before using

Cod liver o1l 1s splendid for children and many chil-
dren tale 10 grams (2 teaspoonfuls) daly dunng the
short days of winter They thus obtain 90 calortes and
an abundance of vitamins A and D

Danger of Fat to the Diabetic

Excess fat predisposes one to diabetes, makes treat-
ment more difficult, formerly led to coma and death m
two-thirds of the cases and now especially in unsat-
urated amimal form contributes to disease of the artertes

Advantages of a Werghed Diet

If a physician wishes to prescribe and a pauent de-
stres to Ive upon a defintte diet, 1t 15 safer to weigh 1t
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about a fourth or a third of the total calores even
those diets in which the carbohy drate 1s high and the
far correspondingly low  The discovery of snstln has
lowered the fat m the diabetic’s diet, because he can
tahe more carbohydrate Indirectly this 1s beneficial
1 that 1t lessens the danger of acidosts and diabetic
coma and may retard the development of hardeming of
the arteries It 15 possible that fat should be lowered
to 30 per cent of the total calories, but as sard before
there 15 not umversal agreemene I thuak all will ap-
prove of using an unsaturated \egetable fat to replace
some of the animal far

How much fat should a diabetic patient eat? This
does nor depend upon the capacity of the digestion
The safest answer would be  as fittie as posstble above
the normal quantity 1 order to mamram normal body
weight

Fat 1s most agreeably taken as cream, and cream
which contamns 20 per cent butter fat 1s usually easter
to bear than a nicher cream  The upper 120 cc (4
ounces) of a quart bottle of milk which has stood for
twenty four hours 1s 20 per cent cream  Cream bought
at the marhet as medrum cream contams about 20 per
cent butter fat, and heavy cream contans 38 per cent
far It 1s seldom adwvisable to allow more than } pint
(120 cc) of cream  One quarter pmnt of 20 per cent
cream contans 24 grams of fat and the quanuty of
carhohydrate or of protemn but htele over 4 grams each
and may be estmated m climcal work as 4 grams or
1 gram to the ounce  Oleo, butterme and nut marganne
contain no sugar and have about the same percentage
of fat as butter, and the cost 1s very much less Lard
1s nearly 100 per cent fat Crisco, also nearly 100 per
cent fat, 15 often more welcome than lard, because of
the lack of flavor  Oil 15 100 per cent fat  Muneral oil
1s without nuentive value  Minecal il can be used
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The pleasure which comes from the practice of med-
1cine has imereased materially since the vestriction of the
use of aleohol 1 the community and, despite allega-
tions to the contrary, I beheve the amount of alcohol
consusmed 1s less than forty years ago

{ base this upon my expersente as 2 boy with the
workmen n my father s factory 1 a counury tonn, as a
studens in college and medical school, as a bouse officer
wn varous hospstals as a postgraduate medscal seudent
w Europe as a physiman attending medical gatherngs
and as a practsuoner of medicie for sixey years 1
beheve modern machinery, the aeroplane, and the
automobile s il remove the alcoholic  When [ read in
a Boston paper (Nov 1947) thar 85 per cent of 1500
Boston children are being cared for by foster parents
berause alcohol discupred thess own homes, 1 am thank-
ful that 1t 1s so excepronal for such a tragedy to occur
with my pattents It s estimared that aleoholism costs
Massachuserts $20,000,000 yearly and that the total
cost 18 closer to #100,000 000

A glass of beer contains about as much carboby drate
as the same quanttty of mild and fully as much afeohol
as 3 tablespoonful of whishev It lacks the protein and
fat of midh A glass of milk contams approumately
150 calones, but a glass of beer costs more and con-
tamns less

fhere are few voung men much less voung women
af yotng doctars, who i foobing for a job or a practice,
of 1 seeking thsurance hnd i an asset to have it bnown
that they drmk 1 do not want any such working for
me

Tobaces

1 do not Lnow of harm resulung from the use of to~
baceo save wn the form of aigarertes My impression 1
ahan they wre harmial bt 1 2 nor W00 per cent sure
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than to guess at 1t Freely granting that there are in-
accuractes even m weighed diets, I believe they are
most useful  Relatively from day to day a weighed diet
will vary less than a guessed diet or grossly esnmated
diet  If one guesses ac food values, one 1s apt to be
careless m other ways and 15 tempted to overlook a
spectmen of unine when 1t contams z trace of sugar or
even a greenish yellow test It 15 2 comfort w che
tieatment of diabetes that one 1s dealing with facts
and that results can be predicted  If sugar shows n
the urine, there 1s 2 reason for 1t, and 1t 1s dong harm
to the patient rather than good 1In other words, the
patent 1s getting worse nstead of better

1 recommend to most diabetic patients 2t the com-
mencement of therr training vo weigh their food  After
a few days of weighing, they can select vtenmils which
conform to the size of the portions of thetr own specral
diets and use them exclusively By this means needless
weighing 1s avorded  However, even then from tme
to time recourse to weighed diets will clear up incon-
Sistenctes I treatmenc n an obscure case

Alcohol

Alcohol does not contamn carbohy drate, but the oxida-
tion of 1 gram 1n the body gines nse to 7 calones It
enough alcohol 1s taken by a drabeuc to rarse the dret
above the calotic needs, sugar appears in the unne as
1t would after an excess of carbohy drate, protein or fac

Theoretrcally alcohol might appear indreated m dia-
betes, but pracucally I beheve pauents da betrer
without 1t I notice that Bouchardat, that wonderful
French diabetes cluncian, as fus expertence gren, gne
less and less alcohol  Furthermore, I think it far easier
for a drabetic to everase self-restramne without the use
of alcoho! than wrch it It 15 certamly not needed m

the diabetic dsetary
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reach 2000 cc —over two quarts—in twenty four hours
The excrenion by the lungs may amount to as much as
300 cc —10 ounces

From the above, 1t 1s evident that marked changes of
weight can occur mn a duabenic  As a matter of fact,
these may be due simply to vanations i the water
content of the body, because 1t has been proved that
the addition of one pound of acrual tissue 1n 2 diabetic
only takes place when some 1500 calonies above ordiary
needs are tngested

Dunng steep a man loses about 30 grams, or an ounce
an hour In a football game a player with active
exeraise dunng an hour and fifteen minutes may lose
as much as 6 4 lilograms, or 14 pounds

The usual intake of salt 15 abour 10 grams—10,600
milligrams  As the atomic weight of sodum is 23 and
of chlonpe 35, the quantity of sodum usually ingested
and excreted would be about 4000 mg

The first essenual for a Jow sodtum det, whech F M
Allen showed so desirable in che treatment of high blood
pressute, 1s to omit afl salt esther n the preparation of
food or at the table Espeanally avoid SI{C(’; t:oods as
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serving, contaning only 2 mg sodim, but rasins and
figs must be omitted  Sweet butter, oils, lard are per-
mitted, and for seasoning caraway, cinnamon, lemon
juice, dry mustard, nutmeg, paprka, parsley, pepper,
pumiento, sacchann, sage, thyme, vamilla extract and
vinegar Substitutes for salt are Diasal and Cosale

Two detailed diets follow, one low n sodum, 1 2
grams (1000-2000 mg), and the other a mummal
sodium diet contaiming 200 mg (See Tables 7 and 8,
op 116,117)

Potassium

Potassium 15 essential to life It 15 remarkable that
without a thought on our part the proper balance of 1ts
intahe and outgo 1s mamtained  In general, 1t 1s only
when disease or man mterferes and profoundly mamp
ulates the diet that disturbances result  If the normal
level of potassium 31 to 45 mEq per liter—in the
blood serum 1s increased or decreased, serous disturb-
ances occur The normal amount of potassium ingested
daily 1s about 3 to 4 grams, or about that of sodium Ten
to 20 per cent of the potassium 1s lost m the feces, or
rather more than the nitrogen of the diet

Porassium 1s distinctinvely a substance which 1s con
tained 1 the cells unlike sodium which 1s extracellular
Latassmm accompanies glucose as the latter s deposited
as ghycogen in nssues  Death can occur from a low or
a Ingh serum potassium  lhe low potassium i the
serum may result when 1t 1s depleted due to lack of 1ts
mgestion following surgical operations, prolonged vom-
wing, darrhea or through prolonged dramnage of the
ahmentary tract A dangerously low value for potas-
stum 10 diabetic coma occurs only when the coma 1s
prolonged and glucose 1s admmistered 1n the course
of treatment  Glucose carries potassium with 1t into
the cell
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TaeLe 7 Low Soorum Drrr (1 2 crams Na)

Ths det conta ns approx mately 200 grams of carbohyd ate 70 g ams

of peote n 100 grams of fat and 2000 calor es

served w thout salt
Type of Food
Beverage

Foods Allosed

Any beverage Imtmikto
one pnt daly nclud ng
that used n cook ng

Bread Salt free bread and crackers

Salt free cooked cereal
pufed s ce pulfed wheat
shredded whear

Salt free desserts custards
and ce eream made f om
mlk alfowance unsalted
frutpes pudd ngs ren
net desserts

Sale free  butter  cream
lard ol salt free salad
dressng vegetable far

Any juce canned cooked
or raw fru t

Any meat § ver poultry or
fesh fish that s not
smoked or prepared w th
salt

Potato hom ny mataron
noodles rce spaghett
all peeared  thaut salc

Sale free broth or cream
soups made from m [k
allowance

Candy gamand elly sugar

u

Cereals

Desserts

Fat

Frue

Meae eggor
cheese

Potato or
Substitute

Soup

Sweet

syrup
Vegetable Any raw frozen or cooked

vegetable or Juce pre
pared w chout sale_any
egetable or ju ce canned
w thout salr

Cocoa unsalced cream
sauce he bs sp ces vne-
gar unsalted nuts

Miscellaneous

T am wdebeed to M 55 Fiie May W,
Deaconess Hosp tal
»

All food s prepared and

Foods oo ded
M1k n excess of one p nt

Bread or crackers made
w th bak ng powder bak
g soda or salt

Any other

Desserts prepared mith salt
bak ng powder bak ng
soda or egg wh tes

Saleed butter bacon fit
salced salad dress ng

None

Salted meats ham bacen
shellfish except oy sters
glandulac _meac excepe
Tver smoked or canned
meats or fish all cheese

Fr ed potato potata ch ps

Soup made w th salt

None

Vegetables prepared or
‘Gnned w'th salt

Carsup chli sauce mus
tard ol ves peanut but
ter pckles popcorn
rel shey salt

ger Chef D et an New England
and MnmalSod  Drets
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TasLe 8 ~MintvaL Sootus Dier (200 suLticrams)

Type of Food
Beverage

Bead

Cerea)

Dessert

Far

Frue

Mext Eegor
Cheueu

foaoor
Subs cute
Soup

Sneet

Vegetatle

Foods Allowed

Carbonatedbeverage cereal
beverage
Lonolac

Sate F ee bread and crackers

Salt fee cooked Ralstan
Maltex Pettyjohn
Wheat¢na cornmeal 0at
meal puffedwheat puffed
tce shredded wheat

Gelat n desse ts made f om
plangelatn unsaltedp e
fom fruc allowed frue
tap oca pudd ng

Salk free buteer ale free
1lad_ drewsng wahout
epg whte

Aoy frue juce canned
cooked of Taw fru t

Beef cheken famb §ver
pork  veal fresh fith
owsters  turkey 4 oz
daly prepared w thout
salt ¢ge, not more than
1dalyn phace of 1 oz,
meat

Po ato mica on noddles

tee spaghertn all pre
pa ed w thout salt

Unsalted soup made from
‘vegetables alloned

Candy honey jamor selly
sugar

Most { esh and frozen vege-
ables prepared w chout
nle

Foodr dve 2ed
M1k mlkdnnks

Bread or crackers made wath
bak ng powder baking
soda eges of sale

Al others

Desserts. made with egg,
mlk bak ng powder or
bakng soda  prepared
gelat n desserts

Any other

None

Saled meat smoked or
Ganned mests or fish
shel fish exeept oysters
glandular meat except
Tver egey except as al
lowed all checse

F od potato potato ch s
harn n

All other
Molasses ayrup

Beers and beet greens cel-
ery chard dandel on
geens spmach whie
wm p and tum p greens
wn all forms frozen peas
anv vegetable  canned
w th gl
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Calctum {Lime)

Acidosis if prolonged depletes the stores of alkal m
the body and this process extends even to the bones
This 10 1eself would not be harmful if the diet 1eplemshed
the calcium and magnessum so lost, but 1n this respect
1w may farl, because milk, the greae source of calerum,
18 50 often restricted sn treatment  Such deprnauon
may resuir 1n the decalcification of the banes to such a
degree thar 3 shght trauma may lead 1o 3 fracrure If
such a fracture occurs 1n the sping of an eldesly, feeble
patient, the resulting pan may be so shght at the nme
that 1t il be unnoriced and later can be looked back
upon as a spontaneous fracture  The madence of
fractures m our cases of diabetes 1s considerable, at
though possibly not greater than among nor disbetic
persons of comparable ages The National Research
Counci} recommends T gram caloum i the dier datly
An ordinary hospital diet wathout mik and eggs or
their products contmns about 04 gram calaum, but
mith 90 cc, cream 120 cc  Amencan cheese 10 grams,
or 3 eggs each contam O f gram so that it 1s easy to
bring the calcrum up to a proper figure  Pregnant and
nursing women require nearly tvice as much caloium
and that 1s why their diet must contam more mik

Phosphorus

1F the calosm 15 adequate m the diet, so far as Tam
aware one need not prescribe phosphorus

Iron

I diabetics today anenua is poted with about the
same frequency as n non disbetwes Tron 15 espeaalfy
abundane s lner, meat, novy beans, hma beans, eges
beef, prunes, whole wheat Unfortunately, molsses,
swhich 13 nich 1n ton, finds o place m the dabevie dies
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Pregnant mothers need iron and in fact women re-
quire mote won than do men and pregnant women
twice as much as non pregnant women

DIFIE HC SLOGGESTIONS RECIPFS AND MENUS

the modern diabeuc has hrtle need for diabetic
recipes because the diabetic dtet todan ts suffictenchy
varied and hberal to be both palatable and sausfying
Plan foads well cooked are enjoved the most, and the
taste for such grows rather than wanes It is boch less
conspreuous and kss troublesome to select the food
from the diet served the rest of the family and with
snteliigence this can be done  The Jess a dishensc afrers
the essennals of the standard diet the easier i 15 for
tim in the fong yun to adhere to st

Desserts

Desserts can often be made with gelatin and this may
he flavored with coffee, lemon, rhubarh, or crached
cocoa 13 Zerta 15 useful  Jello may contam sugar
Took out’ In prepaning gelann desserts of sacchann
15 used 1t should be added as fate as possible duning the
«ooking for 1t 1s apt to become barter with beat It s
abwass a safe rule to add too hittle rather than too much
saccharn Sucary} s preferred by many

Lunches

in planming meals or tunches one can always refer
to lables 3 4 5 and 26 for detmis  Rechonmng ss easy
when one remembers that bread 1 shice contamns about
carbohydrate 15 grams and protem 2 5 grams, a me-
dium sized orange carbohvdrate 13 grams, vezetables in
the 3 per went and 6 per cent groups 4 tiheral portions
about carbohydrate 20 and proten 6 grams, milh 1
glass 15 07, 240 co ) carbohvdrate 12, protein 8 fat §
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grams, one egg proten 6 and fat 6 grams, and meat,
fish or cheese approvimately protem 7 and fat 5 grams
to each ounce (30 grams), butter fat 25 grams n each
ounce, or § grams m a small serving

Extracts

In making agar jelly, gelatn and other desserrs,
flavoring extracts can be used, I teaspoonful to 1 pint

Sea moss farina and Irish moss are usually allowable
for diabetic pavents Most of the carbohydrate in
these matenals 1s quite nert in the body  Unfor
tunately these products are sometimes adulterated

Seasonmng

The proper seasomng of the food helps the diabetic
patient Horseradish, to be sure, contains 10 per cent
carbohy drate, but 1t would rake at Jeast 2 teaspoonfuls
to contamn a gram, and probaby far more  Sour pickles
are allonable, and other pichles made from the group
of 3 per cent vegerables, provided one 1s assured that
they have been prepared without sweetening Munt,
capers, curry, tarragon itegar, distilled vinegar, bay
leaf cloves, ginger, mustard, paprika, amse seed, cara~
way seed, celery salt and omon extract may all be used
as seasonin

There arf many preserved and canned foods on the
market for diabetics Be sure to note the exact com-
position on the label b

Recipes for diabetics are constantly appearing m the
publications of dabetrc lay soctetzes and m the data
distributed by the manufacturers of msulin  These are
available for the ashing
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THE TREATMENT OF DIABETES

DIET—INSULIN—BI OOD-SUGAR-1 OWERING
DRUGS—EXMERCISE

VWho learns and Learns

Yet does not what he knows,
Is one who plows and plows
Vet never sous?

1 100n upon the diabetic as a chanoteer and his
chanot as drawn by three steeds named (1) Diet, (2)
Insubin and (3) Exerase It takes shill to drve one
horse, intelligence to manage a team of two, but a man
must be a very good teamster who can get all three to
pull together and to succeed he needs instruction and
practice (See Figs 36, 37 and 38 on pages 233, 254)
Indeed 1n this year 1939 there 1s another spare horse, an
oral bload sugar-lowenng drug, but just how much of
the load 1t will pull ume alone can rell (See page 150)

To get nd of the symptoms of diabetes—weakness,
loss of weight, thirst, hunger, local irnitanion, frequency
of unination  one must prevent the loss of sugar 1n the
urine  If this can be done by a diet moderately re-
stneted i sugar and starch and limited 1 quanaty,
well and good, but 1f not, 1t 15 better to take msulin or
oral drugs By reducing the carbohyvdrate in the diet
to a shice of bread and an orange at a meal with hiberal
quantities of vegetables in the 3 per cent carbohydrate
group and } cup of nulk at 2 meal plus a reasonable
allonance for mear, eggs, fish, cheese and butter, this

' Transluted from the Persian by James Phinney Baxter
(121)
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PYSRUN S N <

a sate dret for the average diabetic for a Wfeume A
very mild drabetic could take half agam as much carbo-
hy drate and 1t would be extraordmary for any diabetic
to need twice as much  The first diet mentroned would
contain carbohy drate 120-130 grams, the second 150-
165 grams and the third 225 grams  These drets are
described on pages 62-67, Tables 2 and 5, both
weights as well as i portions

5, B

Frc 14 —Sugar enters the blood as fast as a child runs
Starch enters the blood as fast as 1 child walks
The starch in vegetables encers the blood as slowly 2s 2

child creeps

If 2 patient s fat and forty, persistence 1 a diet low
i carhohydrate as well as calores will usually render
bim sugar free and free from symptoms, but this might
take several weeks and the loss of many pounds of
weight  Such a diet would not be helpful to the un}:ler-
weight, to young people or to children  For all these
latter groups it 15 desirable to guve msuln or oral drugs
at the start and even to most of the others at Ie;xs,t
temporanily i order to enable them to regam health
and strength quickly  But just because one can secure
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such results comfortably and rapidly for the patient
with dier and insubin, 1t should not be forgotten that
restricting the diet alone can accomphsh much

The third factor in treatment--exercise—gams n
importance as the disease bepins to come under control

VWhat 1 learned before we had nsulin, 1n those dire
days of treatment by fasting and undernutrition of
diabetscs, serves me 1n good stead sull  Some of these
simple facts I will record at once

Eat Less Sugar and Starch

Sugar 1n the urine comes chiefly from sugar and
starchin the food  Therefore, most diabeties must take
less sugar and starch (carbohy drate) at their meals than
normal indiniduals  Sugar and starch act almost alile
n the hody because the starch of the food changes to
sugar soon after 1t 1s eaten If the food 1s composed
of cooked starch, the change goes on very rapidly
Cereals, nce, macarom, breads and potato contan so
high a percentage of starch that they change quickly
to sugar n the digesuve tract, whereas the coarser
vegetables contain so lietle starch and this 1s so closely
mned with the fiber of the vegitables that its trans-
formation goes on much more gradually A lump of
sugar aght be sad, figuratively, to run nto the blood,
a tablespoonful of cooked oatmeal which contains the
same amount of sugar as the lump, to «alk mro the
blood the starch mn a large dish of lettuce or cabbage,
which 1s also cquivalent to the lump of sugar or to the
tablespoonful of oatmeal—would be transformed to
sugar so slowly n the course of digestion that 1t would
creep o the blood  This 1s very important, becanse
1t explains why diabetics should abhor sugar, measure
arefully any bread, cereal, potato, rice or macarom,
but car 3 per cent vepetables freely  One should select
thase foods which will not suddenty overload the blood

o
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with sugar, because thus there 1s less chance for 1t to
escape through the hidneys mto the urne Similarly,
spread the meals far apart and chus also a1 oxd much
carbohydrate at any time  Take an early breakfast and
alate ererng meal  Houssay has shown that rats made
susceptible to diabetes by allovan were more likely to
develop 1t 1f all che food was gnven at one meal nstead
of distributed through the entire tventy -four hours

Eat More Vegetables

The safest vegetables, because they contan the least
carbohy drate, are lettuce, cucumbers, spinach and
asparagus  Others follow in order of percentage of
carbohydrate such as celery, tomatoes, cabbage and
soung snap beans These vegetables belong to the
group of 3 per cent vagetables Then come the 6 per
cent vegetables—pumpkn, turmip, squash beets, car-
rots ontons, very young green peas The 15 per cent
vegetables are mature peas, Jerusalem articholes,
parsmps fima beans  Vegetables which contain 20 per
cent of carhohydrate are potatoes, shell heans, comn
(See Table 3)° The 20 per cent vegetables must be
used cauriously and the results of their use learned by
tests of the unne one to two hours after a meal

The 3 per cent vegetables are a comfort to a diabetse,
because they contamn so hitle carbohydrate that they
can be eaten freely, they are sausfymg because of their
bulk, and they are nch m vitamins A, B, and C For
practical purposes the quanuty 18 unhmited

Test the Effect of Change mn Diet by Exammation of
Unine for Sugar

1f the change m diet mahes the unne free from sugar
(sugar free) and body wesght and strength are satis-
factory, the patient 15 dong well  If the carbohydrate
1 2 meal 15 too great, sugar will show in the unne in
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one hour To know whether the unine is sugar-free the
pauent should learn to test the unne for sugar  This
1s easily done and the method 1s described on pages
275-276 1f sugar s found in the unine voided after one
meal, but not after the others, the carbohydrate can be
lowered at that one meal and ratsed at the others

Do Not Lower Carbohydrate Too Much

Reduction in carbohydrate must not be too great,
hecause erther too much weight will be lost or, if the
carbohydrate 1s replaced by extra protemn and far to
prevent this, danger can resule from acid posioning
because then one forces the body to depend too much
upon far  Tifty vears ago I advised patients to reduce
the carbohy drate greatly to hecome sugar-free and gave
them much fat to make up for iz, later I reduced carbo-
hydratesless because Dr I M Allen proved it was not
necessary to reduce the carbohydrate so much \f the
tota) diet was resticted  As a result often a dizbetic
could take one-third, one-half and often two-thirds of
the carbohydrate which would be proper in health It
1s stlll possible to drive the sugar out of the unine of
most patients by prescribing very htele carbohydrate,
but T beleve the patient 1s better off 1f he does not
lower 1t below 150 grams, even if he must take insulin
to get the benefit of 1t For this reason patients must
lcarn not only what kinds of food to eat, but also how
much and the more they know, the easier 1t 1s for
them to hive with safety and comfort

It 15 not very difficult to learn what kind and how
much of the different s areties of food one should take
The carbohydrate 1s reduced one-half of that taken n
health  The proten (meat, fish, eggs, cheese) would be
the same or a little more or less than the indinadual
ordinanly eats  The fat would be increased sufficiently
to enable the patient to mantamn the proper weight
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Yet st 15 not all quite so simple  The dret must be
planned so that there will be few exceprions to the rule
that the unne must be free from sugar  If necessary to
accomplish this rather than reduce the carbohydrare
below 150 grams 1 think te wiser for the panent to tahe
advantage of the discovery of msulin or oral drugs
The rule for a sugar-free urine may be modified at times
for a few hours n the day for these away from home
and in acuve work ro prevent a fow blood sugar, but [
dishle to see more than a green or greerush-yellow test
with Benedict s solurion or more than a few grams
(5 or 10 per cent) of the total carbohydrate in the diet
so lost more than that usually smphes madequate or
poor treatment W nting 1w 1959, my aum, more than
ever 15 to heep the unne sugar-free and blood sugar
normal n order to prevent compheations later on

Division of Carbohydrate Between the Three Meals

The drision of the ¢ubalndrate bewween the three
meals 1s important  The least amounc, periaps ore-
fith of the total for the day, should be given at break-
fast, leaving two-fifths for each of the other two meals
with allowances from these for small quantictes of food
between meals and at beduime

Digbetes 15 Most Severe Early in the Morning

It 1s then that the patient shows sugar m the unne
after less food than at any other ume of the das T the
motning before breakfast he has very hetle glycogen
{ammal starch) stored mn the liver, and that 1s always
bad for a drabetic  There are two reasons for this Fl;)st,
duning the mght the body has been without czrdo-
hydrate food from which gly cogen 1s most readl’&d";_“ €
and although a certmn quantity can be obmx!}e ro}ryn
the breakdown of protein, one daes not & 1shto urge th:
destruction of bady tissue to produce this  Second, tl
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bady has fittle msubn, esther 1ts own er thar amficrally
admimstered catly 1 the morming unless protamune
7me msulin 15 emploved, because the quick msulins,
regutar and crystattine, and even the wtermediare m-
sulms, Globin, 1 ente and NP1, do not act as ponerfully
through the lateer hours of the night  Protamine zine
msulin 1s a sheet anchor to a diabette because 1t exerts
an effect for neacly ewo days and therefore the dughetes
18 alwans to some extent eontsolled

Glycogen, apimal starch, i the Iiver of a diabenic 1s
irhe gold 1n the bank for 2 busness man  Insulin helps
co deposit it Wiehout capreal in the form of ghycogen
1n the hiver a dvabetsc 1s as badly off as a huswmess man
wathout gold  One can cares ¢he anatagy sult further
A dubene withour ghicogen s as dh-fitted to meet
dabetiec coma as a busmess man without gold 1s to meer
a business crisis  Therefore never try to do a big
buaness i carbohy drate at that time of the day when
your glycogen capteal ss small

{heoretrcatly the form ta which the patient takes hes
carbohy drate makes no difference, but 1 makes a greax
deal of difference pracuicalhy  Already we have com-
mertted upon the rapidity with which pure sugar leaves
the stomach and enters the blood and the more gradual
passage of starch in che form of bread and potatoes and
the slowness m which the carhohudrate i vegetables 1s
absorbed  Buge there 45 another season  The diabenc
1 human when he eats Oatmeal alithough 1t contams
much carhohvdrate 1 served bur once a day and a
patient as not so easthy tempted to break his dree wieh
e as with bread  Our of stghe ous of mind - The same
holds erue of grapefrunt as compared with apples  Bovs
and men, as mothers and wives hnow love to eac
Therufore give them food which takes tyme 1o tonsume

such as raw frus mstead of jurces, and coarse veger
tables mstead of poratoes

The deselopment of the full power of the pauent to
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utlize carbohydrate 1s favored by diets somewhar low
n proten and fat  Often one 15 gratified to see the
pattents do far better than was at frst anticipated
Overeating of any kind of food lowers the power of the
diabetic to assumlate carbohydrate This 1s one of
Allen s great contnibutions  Elderly diabetics may be
allowably discharged after a bref hospital stay without
the unne becoming quite sugar-free or the blood sugar
absolutely normal  Thus 15 done with the expectation,
which expenience has jusufied, that persistence m a
diet of shght undernutrition will lead to the disappear-
ance of the shght quanuty of sugar in the unne  Time
accomphshes what heroic treatment often fails to secure
In reality these patients demonstrate the recuperatne
poner of the insulin-secreting cells of the pancreas,
such as one observes after the abatement of an mfection
or of an ijudicious diet which has needlessly brought
acid posoning and made the diabetes worse

The Recuperative Power of the Pancreas

Years ago we seldom thought this possible, although
Naunyn had observed 1t He wrote that occastonally
the case which appears severe, i aggressively treated
may later surpuise one by becoming muld  But the nild
case neglected always gets severe Brush m 1944
pointed out that even children, near the onset of their
diabetes, 1f enough msulin was grven so that their own
pancreas did not need to produce any and thus was
rested, they would regam their power to take carbo-
hydrate and often need no nsulm ac all  Later, ina
few months this remission would disappear  Today,
there are many other proofs that the pancreas can re-
cuperate 1f rested  Therefore, with all new cases of
diabetes and even old cases, one looks for a remission
and overtreats rather than undertreats the diabetes  {
believe we are near the day when we can hope to ad-
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vance the treatment of diabetes more than we have
hitherto known haw to do

Professor Boulin wrote, don’t consider duabetes al-
ways srreversihle  Stop sayng “Le medecn amnse
trop tard*  (The doctor arnves too late )

Standard Digbetie Diets

Lo save ume for doctors and nurses cerean standard
diets are frequently used at the New Eegland Dea
coness Hospueal  Sevesal of these are chawn on pages
62, 66, 126 The pavent recerves 2 postson of frt
and bread or cereal at each of his three meals  In 2dds-
tion an epg 2nd sometimes bacon for breakfast a1 noon
and mghe meas or fish and 3 and & per cent vegetables
and duning che day a hmred quanaty of butter, cream
muti and perhaps potato  Often less 15 desired at break-
fast and one-half of the oarmeal o one half of the bread
wan be omitted and used for 2 mid-mornmng Junch
Sumlardy, a fierle carbohy drate can be saved out for an
afternoon tea and reurng lunch  If grapefrur or steaw
berries snstead of an orange are used for breakfast one
gasns 5 grams of carbohvdrate for later 1n the day

{he meals of a dubetre should be far apace with
lunches m the mud marang, mud-afternoon and epon
sesnng By this means she diet 15 better olerated
appetste satished and ope asoids the annovance of an
wsehn reacnon  In 3 hospial 2 diabetie 15 greatly
hantreapped if fus breakfast 15 served ae 300 Ax and
fus supper at 5 ¢y Ap carly breakfast and a late
evemmng meal are dessrable for a dabetic  Cluldren do
not forget the adsvantage of a tate supper

Fasnng s 2 very efficient way 10 which to banssh the
sugar from the unine, but § donot bhetouse st Dunng
fasting the patient 15 almost devord of carbohydrate,
because thete 15 so little stored i the body of a diabenic
Actuatly he 1s Iving almost whofly upon bis own body
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fat  He 1s thus on 2 very low-carboby drate but very
high-fat diet and nearly all agree chat 1s bad for him
Should 1t be desired to give a diet low 1n fat and high
n carbohy drate, cream, bacon and cheese are omitted
and butter reduced to 15 grams or none  Naturally fat
meats, fat fish and o1l would be debarred The carbo-
hy drate could be increased by the addition of bread or
subsatutes for it Sometimes T chink 1t 15 forgotten
that every person in the world began lfe and con
tinued 1t for many months upon a diet which contamed
relatively large proportions of protein and fat to carbo-
hydrate  Thus, the composttion of 1 quart, actually 1
Iiter (1000 cc ), " vt
hydrate 70 gran
and of cows m
grams, and fat 35 grams | canc believe we should
fower the far under 40 grams

INSULIN USES AND ABUSES

Treatment with Insulin

Wao Snourp Use It —If a diabetic 1s not happy,
energetic and a joy to himself and to his family, and
s urine sugar free, he had better take msuln  The
chances are overwhelming that 1t will do him good
Even 1f he does not actually require 1t or only needs it
temporanly, 1t 18 2 good plan to learn how to use it,
because then he will be ready for emergencies, such as
(nfections and operacions which larer he may have to
face Insulin allows a diabetic to eat more, to worh
more, to sleep undisturbed, to ward off compheanons of
diabetes, to postpone the commng on of old age and by
living long, erther largely to outlne the sy mptoms of
diabetes and perhaps to give up msulin or at least 1o
approach more nearly to that Golden Age when diabetes
will be more easily treated or perhaps cured
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I wrote the preceding paragraph vears ago and
holds true wn 1959, bur f can add to st | am convinced
thar a diabetic whose disease 15 controlled with carbo-
hidrate 130 grams or more i his diet, plus msubn, s
fess likely to grow old premarurely than when con.
trolled with casbohydrare 100 grams and no msuhn
As for the Golden Age, ! capnor sav protamme zine
wsehn, NPH, Tente and Globim msulins brought i,
but they certamby have made st fess remote It wall
pav amy diabetic to Leep alne. and 1o follow treat-
ment carefully so as to profic by new discos eres which
art sure to come  See Chapter 2 for a description of 83
Quarter Centusy Vicrorn Medal cases who were free
trom comphications after 25 vears, and Chapter 3 for
tht tse of the oral drugs

Insultn, the second horse of the duabetic s chanot, 15
a clever steed, practicalfs never fuils to do what 1s ashed,
bus unfess pnderstood, mav ren away with the doee
(Me needs a good mam, lessons and much practice to
ride a pranang horse, and this Insulm horse 15 no ex-
option Just as there age deffesent hinds of horses, so
there are different tvpes of wmsuhin fhe race horse
variety of msubin s the quek-aceng regular or crys-
ralline wsuhn, white the draft-horse 15 matched by the
stow-acting provzmme zanc msuhn  Intermediate -
suhns, Globin, Lente and NPH, come w between

At the present wnung the msolin trearment of new
cases of diabetes can begin with § umts of NPH msulin,
which 1s mereased at feast 4w 12 ums eveny diy or
every other dav unnl the unne ss sugar-frec on nang
If the percentage of sugas 1n the anne or blood s high,
one mav begin with 30 or even more units and even
sapplemnent st with enystathne msubin, beaning i mind
the dangers of an approaching coma or snsuhn reaction
If one prucecds stowl, there s 2 better chance to
obsceny what the change w diet 15 accomphishing
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Regular Insulin

Regular wmsubin, the first msuhn manufzetured, acts
rapidly, 1s most powerful ane hour afrer injection, butws
effect wears off i about s1v hours Crystathine msubn,
sold as “solutron of zine wmsuln erystals,” 1s hke , acts
fully as promptly and persists for an hour or so longer
Crystalhine and regular snsubns are “quick~ and short-
acting” smsulins in contrast to the “slow- and long-
acting” protamune zimnc msuhn which 15 so valuable m

Taees 9 ~AcTion oF Vartovs fasvirvs

Regular, Cry stalhne, Prosammne Zine, Globm,
Lente and NPH Insulins

Greatest In-
tenssty of  Duration of

Year Aetront 1 Aetanin
Dypr of Insudin Marketed Hours Hours
Repgutar 1912 12 &
Crystalline 1936 -2 7
Proramune Zane 1936 12 2648
Globin 1939 810 18-24
NPH 1950 810 26-30
Lente 1954 310 26-30
Semilente 1954 slow 12-18
Ultralente 1954 Very slow 36 plus

treatment, because one mjecuon of this twenty-four-
hour acting snsuln will replace twa or three myections
of the short-acting  The protamine zinc msulm slowly
and gradually shows 1ts power 1o loner the blood sugar
in the first srx hours, but contnues to do so for nearls
forty-esghe hours  To control 2 severe case of dxabetc;
would require three or four doses of quick msuhn, an

quick msulr would be the msubn to use o bgnghz
pauent out of diabenic coma  On the other hand, tf e
slow protamme zwe msuhn (PZI) s the snsulin for
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many patcents because it exerts 2 control of the diabezes
for the entire dav It may not be strong enough to
aoffset all the carbohy drate food taken at the three meals
In that evene and m any case 1t is a2 good plan to reduce
che carhohydrare at meals and presenibe a very hght
lunch 1 the forenoon, late afternvon, and upon retnng
If thus does not suffice to keep the unne sugar-free, then
the dication 1s 1o add a few umts of quick wnsuhn
before breakfast

Penod of Action of Regular and Crystallie Insulin

Since regular or crystathne wsubn acts most power-
fully about one hour after it 1s myected, 1t as given one-
half hour before a meal in order 1o meet the high ude
of sugar in the blood whnch occurs at one-half hour after
ameal  In this way sts greatest effect 1s exerted when
the products of the meal are collected n the blood
Insulin’s task 15 1o keep the blood sugar between 0 10
1100 mg ) per cent and 015 (150 mg ) per cent

NPH! Insulin, Globin and Lente Insuln

These snsulms are mrermediate m action berween the
quich-acting regutar and erystalline msubins on the one
hand and the slow-acting protamune zine wmsulin on the
other  Their most marhed effect s about erghe hours
after wyjectson, and so of given before brealfase the
towest blood sugar will be found 1 the nud- or late afeer-
noen  This 4g che time of the day 1n which one muse
especially puard aganst reactrons with these isubins
Lhe duratian of actien of Globin nsuhin ss a lietle Jess
than twents-four hours and NPH and Tente insubn a
hietle over twenty -four hours  Doctors, therefore, often
il moderacely severe cases can be controfled with
these wntermedtate msulins, alchough che possibabiey

* NPH sinifies Neutrat Protamme Hagedorn nsulm
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always exists of a reaction in the afternoon or, because
of thetr shorter duration, an elevated hlood sugar before
breakfast

If the ntermediate msutins are meffective, regular
or crystalline sulin can be given 1 small quantiy
by separate injecuion with the protamme zin¢ insulin
before breakfast, or by directly combining 1t with NPH
ar Globin mnsulm Bath regular and crystaline wsulins
lose their wdentscy when mixed with protamune zinc
meulin, because they umite wich s surplus protamme,
but they retain their individual character of added to
NPH Globn or Lente insulia

If a diabeuc taking regular insulin divided his carbo-
hydrate betw een three meals as follows, 30-60 60 grams,
he should change with protamine zinc msulin to three
meals and three Junches perhaps as follows, 30 (10)-
45-(10)-45 (10) 1n which the grams in parentheses
represent lunches in the forenoon, afternoon and eve-
ning By an arrangement somewhat similar to the
above the carbohydrate of the meals could be spread
out over a sull longer pertod It s indeed ady antageous
for a diabetic tahing PZI to have his meals far apare—
an early breakfast and a late evening meal  If sugar
sull appears in the unine, despite dietetic rearrangement,
then, as said above, one would give the quick crystallne
insuln before breakfast at the same time as the prota
mune zmc and 1n that way control the disease  Untl the
discovery of protamme zinc insuln, most pattents tooh
isulin thwo or three times daily and occasionally four
times  Rarely a dose would be necessary even dunng
the mght, and 4 A¥ was not so unusual an hour
especrally for children It was quite common for pa
tients to take 2 to 8 upits upon retinng but even then
the blood sugar might fail to be normal on waking W
the mormng Protamine zmc nsultn, greest befare
breakfast, corrects these inconveniences because 1¢ acts
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all the time— works while veu sleep  and with 1e the
blood sugar should be normal before breakfast

Penod of Action of Protamne Zinc Insulin

Protamine 7inc wnsulin unhike regular msulin acts
a long time  for twenty four hours or more at times
«ven forty-eight hours and therefore 1s required but
cnceaday It s concetvable an insulin can be prepared
which will last much longer Certamly we can he sure
that progress 1n the preparation of msubin has not
ceased  Panients who have never taken insulin readily
learn to get the full benefic of 1t They usually begin
with 8 units before breakfast and then increase daly or
every few days by 4 or 8 umits up to even 32 ums of
necessary  If the diabetes 1s still uncontrolled 1r 1s
usually wiser to shift to NPH insulin which aces slighely
more rapidly and if this does not prove sausfactory
to add RI or C1 insultn to the NPH  If Rl or (1 s
added to P/1, one must allow for about half of 1t being
changed to PZ1 thus leaving only half of the added
dose serving as a quick acting insulin

Protanune 7inc insulin exerts its power so slowly and
so shghtly at one time that its good ¢ffects are nat seen
for three or more days after 1t has been begun  The
first day s dose overlaps in action that of the second day
and «ven reaches the ¢hurd so that one should not be
discouraged 1f one must wait scveral davs for results
It docs not cumulate 1n the body

Daal ctics save those most mild have less capacity to
utthze foad at breakfast  This s due to the blood sugar
nsing duning the night Quick insulin before the eve-
mng meal would not correct this and even if taken ar
retinng would have lost its effect before morming
Protamine zine insubm 1n such a case would bring the
blood to normal beforc breakfast because 1t would act
all mght  One decides atout the dose of protamine
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15 taking 30 unts, an added 5 umts would have much
less effect

Repeatedly one sees patents who waste msulin Case
No 11893, supported by the State of Massachusetss,
entered the hospital while regulardy taking 80-80 80
unies, wich 3 per cent sugar i che usine  After eight
days her weight rose 5 pounds, the sugar 1n che unne
fell to 0 1 per cent, and the total wsubin w tnents four
hours mstead of 240 units was 50 unigs

Insulin should neeer be omtted shen sugar remasns
in the urane  IF vonuung prevents the taking of food,
continue the msubin, testimg the unne every four houss
and only omit 2 dose when the urine s sugar-free |
know these two sentences are repetitious, but if they
are heeded, there will be fewer deaths from dabetc
coma  (See pages 155-161 )

Recemaly, Br M € Balodunos wosking wsh us
studied the hiscones of one hundred pauents coming
to the Chmic who were taking 80 or more unes dah
OF these there was justficauon for this dosage ; a few
because of exceptional condittons, but i forev-hre 3t
was raised to offser indiscrevions sn dret  After 2 fen
days che diabetes of these pattents was controlied wich
an average of half the former unuts

On Ocrober 11, 1952, Dr Janune Duchess found that
&8 of our 69 dabetsic panents at the New Fogland
Deaconess Hospreal were tahing wsulin - Mixty two
were takaing NPH ar NPH plus RI nixed cagether, and
of these, 29 NPH alone  Six patients were ralang P/1
The total dose on this day varied from 10 o 95 vaues
There were 36 male and 33 female pavems  Apes
vanied framt sic to wghty-three years

In general, with protamne 2ine msubin one adjusts the
dset to the msuln, instead of the msuln wto che dies,
shafting 1t from one meal to another or pvmg e berveen
meals $0 as 1o lessen the load for the protamine zinc
msubin to carny The protanune zinc snsubin should
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be ncreased to bring about 2 sugar-fres specimen on
asing and the regular or cry statline msultn increased 1o
keep the unne sugar-free dunng the waking hours of
the day  Sometimes 1t 1s advantageous to use NPH
msulin both before breakfast and the evening meat
Having once fearned the praper dosage, as a rule one
can continue it for months  One would not change the
dosage o offset 2 single day 's irregnlanty in the urinary
tests for sugar  Avoid changimg diet and nsubin on the
same dav A change of 10 grams carbohydrate from
one time of the day to another may brning not only
safety bue comfort and a sugar-free urine  One must
\enhsr the pattent s cooperation

v
Changing from PZI to NPH Insulin

When planning for any change of msulins one should
do tests for glicosuna + times a day (before meals and
at bedtime) for a fen davs before changing over to the
new msuhn  The data thus acquized are s sjuable for
companson when NPH s begun

With many pavents the acnion of NPH msubin dunng
the forenoon ss ot rapid and strong enough te prevent
blood sugar salues at two hours after breakfast from
nsing o quite hgh levels  Consequently, with most
patients a forenpon Iunch 1s unnecessary Contranwise,
since the peak of NPH action begns s the afternoon,
2 mid-oftzrnoon lunch should be giten uniformly and, as
with 2l msubns, a bedame lunch to prevent reactions

during the mght
Rule for Giviag Insulin When Food 15 not Retawned

Tnsuhn fowers the sugar in the blood 2nd theorencally
should always be followed soon by food m ordes to pre-
ent the sugar in the bload from dropping too Jow and
so productng an wnsuhn_ reacron However, of the
imdnidual cannot take food and the wrme contans
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sugar, wsuhn s also indicated because 1w s proof
that sugar is bewng formed at the expense of the body
sself  Under such crcumstances msubm should be
given every four, siv or eight hours, testing the unne
before each dose to be sure 1t 1s needed  Veter om
wnsubtn unless the urine is sugar-free and ihe blood cuar
rormal  When i doubt consult 2 physican  Adyest
the dose accarding to the condition of the utme  Ax
the hospital at such times we sometimes wnite orders

F1o 1S ~Nugar may be present in the Rest specimen vouded on
owng bur znother specanen vowded sty svnutes later may be
sugas free  Thas w beuawse the firse specunen tepeesents & manture
of all the unne formed by ehe kdnets and then passed weo che
bladder durins che mphe  Although the unne during the firse of
thns period may hare contamed sugar 1t may have been sugar free
i the Iater perind hut the twa portions mixeag w the bladder
conceal what ks happened  \ second speamen, 3 mmures 3fter
the bladdes has been emphicd s cecentia) of one wishes to com |
wrine sugar and blond sugar  Drann b Nutee M ¢ 5
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as follows Test urme with Benedict's solution every
four hours T4 eace 10 vod ws a1l mon £ ooee -~
12 anses, of

no sugar, ¢ A

every four hours until the patient 1s able to resume his
usual diet and insuhin  (See pages 55, 56) The mnsulin
used n such a condition would be the quich-acting
regular or crystalline wsulin ~ Should the patient be
under the nfluence of protamine zmnc insulin or the
mtermediate insulins, smaller doses of crystalline insulin
could be prescribed  Always remember that a diabetic
pattent not eating food 1s living on his own body—a
very, very low carbohydrate, moderate proteimn but high
fac diet, 10 other words, a diet which does not respond
advantageously to nsulin and so desprte glycosuna, he
may need a hittle supplementary carbohydrate to bal-
ance tt

F e

sugar at 2-00 aM and the unine became mixed in the
bladder with unne which was secreted free from sugar
by the kidneys some hours later If the bladder ts
completely emptied, a second specimen vorded thirty
minutes Jater would show whether in that half-hour the
kidneys were or were not secreting sugar, and such a
specimen would more neatly match the sugar i the
blood

If a needle breaks and 15 left under the sk whie -
recting snsultn, do not be alarmed  The needle will not
wander Mark the site by drawing a arcle about the
pont of injectron  Draw an arrow the direction the
needle was tnserted Then when a convement tme
arrives ash a surgeon and not a doctor like myself t0
take 1z out  He will probably desire v-ray picrures to
locate 1t The removal is not painful, but it 15 stot s¢
easy to find a needle as one mught think, indeed, almost
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as yroublesome as to find a gold watch 1 once lost in my
hay mow, which Mr Kay and Jimmie discovered after
hours of hard, hot nork

A fea parients are allergic to ausulin Thas 1s of hitele
importance 1f of shght degsee, because ir lasts onh
temporarily and after a few weehs any Jocal irnravon
disappeats  Rarely bemadni 1s needed to allay dis
comfart  If the sensitanary persists, then one must de-
sensttize the pattent  This can be done quickly by
guang repeated, small doses every half hour or by the
use of 171000 or 1/10,000 of a umit and doubling the
dose at each of four or more tnjections duly under a
docror's close supervision  No one needs to go without
snsultn because he 1s altergie o 1t

A panent who has omutted msulin may be allergic to
it of 1 1s resumed after a considerable intersal  Con-
squently, 1f the dactor allows the omission of msukin,
it 15 desirable to take a tohen dose of 4 vnus once a
week

Insuitn and an Infection

An mfecuon mahes the diabetes more severe  An
mfection according to Dr Lukens »s Nowsre s glucose
tolerance test and, I would add, pregnancy 15 too

t such times the spsulin must be mereased and, as
meals are wregular when one 15l 1t s often best to
merease the number of times msubin has previoush been
Fuen, 5o as 1o tahe care of aft the meals and tunches
If pratamine 2mnc nsubn has been emploved, continue
the regular dose of 1t 2nd depend upon quick msulin to
get contro! of the diabetes

During an infection the effect of msulin wears off
more quichly  If & pattent has been tabing 10 unies of
msulin twice a day (10-0-10), he mught need to change
o § ums four times a day {5~5~3-5), or he might e
¢rease the dose and alternate between 10 and 5 unies
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every six hours (10~5-10-5) Most likely he would be
' oo T T Globin or
by CI, as
e given as
much as 100 units a day to a patient with subsequent
recovery Such was Case No 6762, a street cleaner with
chronic asthma  Usually (this was before the discovery
of PZI) he injected 20-0-18-2 umts of regular insuhn
but when he developed pneumoma 1t rose to 30-30-30-
10 urts  Three months after discharge from the hos-
prtal 1t fell to 240 16 unns A pavent during the
course of a carbuncle years ago required 100 unts n
24 hours, but later none However, 13 years later she
returned with much sugar i her utine!

With another patient, Mrs G H D, aged seventy-
one vyears, the msulin rose from 10 umits before the
pheumonia to 84 units during 1t and then fell to 10
units upon recovery  After two trips to Europe she
changed to protamine zinc msulin, 12 umts once a day
Later she flew to New York and sailed to England for
the Coronation i 1937  She was then seventy-four
vears old, looked the picture of health, took 52 umts
PZ], could eat abour as frecly as she liked, but was not
quite reconciled to restriction of exercise  Her bes
havior seemed remarkable i 1937, bue now twenty-twa
years later we see such cases more frequently, so rapidly
has progress in treatment advanced

At present we use NPH imsulin for most patients
requinng nsulin, supplementing 1t 1f necessary witl
crystalline msubin 1n the mormng 1n the same synnge
and more rarely with CI, or exceptionally NPH, agamn
before the evening meal  Crystalline msufin is a purer
substance than regular msulin and lasts perhaps an
hour longer  Although regular msulu and NPH msulin
are the msulins now used by us, 1f @ patrent comes 0
the Clinic domg well with any hind of nsulm we are
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foath to change 1t We recopmize that occasionally
protamine zinc insulin acts more efficiently than \PH

Protamine sane ansubin, NPI wnsufin Lente and
Globtn snsuli to a shghtlv lesser extent, act duning every
hour of the day, “act while you sleep, and therefore
the body should have in store carbohydrate-forming
matersal to offser their action and prevent hw poglh -
cemia The long-acting insuhins are parucularly useful in
controlling the diabetes during the slecping pare of the
day when the body 15 without food the quick-acting
msulins supplement control duning the eaung part of
the twenty-four hours  Vhen patients take RI or C1
they should eat within thirty minutes

1l ansuftns are good By appropnate adjustments
of the carhohydrate i the dicr, diberes can be suce
cessfully treated by any one vamety  VWhen [ente
msulin and NPH insulin were used with children ar
Diabenic Camps, Dr Marble found actions were prac
ucally wdentical

Frequent feedings are always useful for the patent
taking any snsultn and parnicularly a long-duranon in
sulin, and for several reasons  First, as aiready said,
the lowening of the total carhohvdrate at a meal by
the taking away of a small quanaty for lunches brings
the carbohy drate at that meal to a level which a slow-
acting insulin can control  Second these feedings also
protect agamnst the danger of reactions between meals
when the blood sugar might be low  Thurd 1tis alwass
advantageous m the admimstravion of carbohy drate to
adiabenic to get the benefir which sesults from the falling
tide of 1 blood sugar curve, hecause thar decidedly
favors the utlization of carbobidrate i contrast o a
nsing bload sugar curve which lunders it Y ourth, by
promotion of utthzarion of carbohy drate between meals
the development of acidosis ss averted  Lifth frequent
feedings of carbohy drate favor ats unfization
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INSTRUCTIONS FOR GIVING INSULIN
SUBCUTANEOUSLY

1 Stenlizing

Wash the hands thoroughly with soap and water,

Wrap the cylinder and the piston of the syrnge
separately 1n a piece of cloth and cover them and the
needle with cold water 1n a dish, heat to boiling, and let
boul for five minutes  Pour off the water, being careful
not to touch anything 1n the dish, and allow to cool
One can place sy ringe and needle 1n 2 wire strainer and
this 1n turn in the dish filled with water and thus they
can be removed convemently for cooling at the end
of sterlization

" ge
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Clean the o7 of the snsuhin pottle wath 70 pet cent
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wr DIABE ik~ TOLND AN 1N
Baston

1o sterthre wath atcohot PONT (e atcohed 10 atea-
spoon I which the aeedle has Yeen P aced Bt three
manutes Wathout inserung hngers nto the reaspoon
woth the SYTNES wnto the putt of the needle 0 hat 1t
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can be raised from the spoon, and then 1t can be made
fast  Expel the alcohol Dip the cap of the msulin
bottle for sterihzatton meo the spoon contaiming the
alcohol and proceed as usual  Afrer njecting the in-
sulin, draw water through the needle nto the syringe
and evpel it and then draw up aleohol from the tea-
spoon mto the syringe and expel 1t back and forth mto
the spoont through the needle and draw arr in and out
In this way the plunger and the mside of the syringe
are sterihzed and ready for the next myection  One can
purchase outfits 1n which synnge and ncedle can be
kept 1 a tube filled with 1sopropy] alcohol between
myections  There 1s no objection to heeping svnnge
and needle 1n alcohol all the time, but always be carefut
to avoid any mjection of alcohol

2 Loading

Take barrel and nsert the piston mto 1t being care-
ful not to touch the surface of the piston which enters
the barrel, and thus contammare 1t Fasten the needle
onte the barrel  Draw out the piston so far that the
syringe contamns 2 lietle more air than the amount of
msulin needed

Push the needle cautiously but frmly through the
rubber cap until the pomt 1s just seen mvert the bottle,
force the air from the sy ringe mto the bottle and then
withdraw as much msulin as 1s desired By holdmg
the syringe and needle pont upward, air 1s easily ex
pelled from the sy ringe before wathdraning it from the
bottle If cloudy msulin 1s used, tip the msulin bortle
over gently without causmg any foam so that when
msulm 15 withdrawn the precipicate will be umformly

distributed

3 Injecting

The desirable site for injecting wsuhin 1s one where
the shan s loose It 1s imperarnve to change the place
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with evers dose  Thus the doses can be given in four

longsndinal and parallel bnes down the extsemnes and

abdomen  The Sunday dose bepins at the uppur end of

each kine and the Saturday dose 1s at the lower «nd

PR

e
N

i

Tnsuhi maps

Nover mae nsulin i two sires within an wch of each
wther in one month Neurosis of tissue oceurs an ahsegss
mas forn batdure of absarptson s bound to cnsue the
dosage m consequency muse be ncreased and o by
chance this increased quantity 1 g en an anachier pact of
the body where 1bsorprion s prompt a reaction follows
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Furthermore, atrophies of the subcutaneous fat may
develop and these are quite disfiguring, but never dan-
gerous  In the course of vears they may disappear For
such pauents, the abdomen and the areas just above the
buttocks can be utilized  In our evpersence it has never
been necessary for 2 patent to give up insulin on ac-
count of atrophtes Insulin atrophies are common to
both sexes in childhood, but 1n adults they occur almost
exclustvely mn females

L S
Fic 19 ~Case 9443 aged two years and eleven months, m;emrln)g
her msulin Alive in 1959 twenty seven years later, and domng we

The abdomen can be routmnely employed for mnyec-
vons, particularly «f local lesions, such a3 msulin
atrophtes, occur )

Having decided on the site for injection, rub gently
an area an inch 1n diameter with aleohol Prch up 2
fold of the skin berween the thumb and forefinger ofihe
left hand, and wich the syringe held parallel to the sdl1n
(not as the htele girl m Figure 19) push :h% n;e “e
quickly and firmly into the fold nearly up to t ; 0 ¢
The tip of the needle should then feel loose 1n the 50
ussue between the shin and the muscle



THF TRIATMINT OF DIABITLS 149

Lorce the insulin gradually out of the synnge, while
withdrawing the ncedle slowly, so that all of the insulin
may not be left in one spot

ouch the spot hghtly with clean cotton until the
nsulin has been absorhed

If the msulin has been given too close to the upper
lavers of the skin a white blister like elevation will ap-
pear

Protammne 7inc insulin and NPH insulin in their
present form are solids Al of their virtue 1s in the
preapitate  [hescfore be sure this 1s umformly dis-
tributed by gently revolving the bottle

4 Cleaming Up

Rinse the svninge and needle with cold water 1m-
mediatelv Dy the svninge and needle with a cloth
and blow air with the synnge repeatedly through the
needle  Rub off any 1rregulanties on the pomnt on a
tnestone such as a razor hone

ORAI BLOOD-SUGAR-I OWERING DRUGS

The Sulfonylureas

At the Umiversies of Monepellier in Southern | rance,
i 1912 (ypenments were conducted by Jabon, | ouba-
tieres and thesr assoctates upon the efficacy of certain
drugs in the treatment of mftt't‘mns Incidentally, 1t

w Berlin dunng their investigations of anubiotics,
observed the same phenomenon with a sulfony lurea
compound B/33 In addition to ther rescarch, chmeal
mesngations were undertaken on a large scale by
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Furthermore, atrophies of the subcutaneous fat may
develop and these are quite disfiguring, but never dan-
gerous  In the course of years they may disappear For
such panients, the abdomen and the areas just above the
buttocks can be utilized  In our expentence i has nerer
been necessary for 2 patient to give up msubn on ac
count of atrophies  Insulin atrophies are common to
both sexes in childhood, but 1n adults they occur almost
exclusively n females

Fi 19 —Case 9441 aged tva years and eleven months mjecting
ber msubn Ahve n 19 9 ewenty seven y ears later and doing wel

The abdomen can be rouunely emplojed for mjec-
vons, parceculacly tf local lesions, such as nsuln
atrophies, oceur |

Having dectded on the siee for njection, rub genth
an acea an inch 1n diameter with alcohol Pick up 2
fold of the shin between the thumb and forefinger of the
left hand, and with the syninge held paraliel to the s!éxln
(not as the hieede girl 1n Figure 19) push the needle
quickly and firmly nto the fold nearly up 1 the butft[
Fhe tip of the needle should then feed Joose n the so
tissue between the shin and the muscle
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Force the insulin gradually out of the syrninge, while
withdrawing the needle slowly, so that all of the insulin
may not be left in one spot

Touch the spot lightly with clean cotton until the
msulin has been absorbed

If the msulin has been given too close to the upper
layers of the shin a white blister-like elevation will ap-

ear

r Protamme zinc mnsulin and NPH msulin m their
present form are solids  All of their virtue 1s in the
preaipitate  Therefore, be sure this 1s umformly dis-
tributed by gently revolving the bottle

4 Cleanmng Up

Rinse the syninge and needle with cold water 1m-
mediately Dry the syninge and needle with a cloth
and blow air with the syringe repeatedly through the
needle Rub off any nregulanites on the pomt on a
hnestone such as a razor hone

ORAL BLOOD-SUGAR-LOWERING DRUGS

The Sulfonylureas

At the University of Montpellier in Southern France,
n 1942, experiments were conducted by Jabon, Louba-
titres and their assocrates upon the efficacy of certain
drugs 1 the treatment of infections  Incidentally, 1t
was noted that sy mptoms resembling those of an msulin

m Berln, dunng their mvesnigations of antibiotics,
observed the same phenomenon with a sulfonylurea
compound, BZS5  In addition to their research, climeal
imvestigations were undertaken on a large scale by
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Furthermore, atrophies of the subcutancous far may
develop and these are nuie disfiguring but never dan-
gerous In the course of years they may disappear For
such patients, the abdomen and the areas just above the
buttecks can be nnlized  In our esperience 1t has never
been necessary for 2 patient to grve up wmsuln on ac
count of atrophies Insulin atrophies are commen to
both sexes in childhood but 1 adules they occur almost
exclusively in females

FtG 19 ~Case 9443 aged two jears and eleren months m;ecur’vic
her insulin Alne in 1959 ewenty seven y ears later and doing ne!

The abdomen can be routinely employed for injec-
tons, parucularly 1f local lestons, such as msulin
atrophies, occur )

Having decided on the site for myection, sub geatly
an area an inch n diameter with alcohol Pich up 2
fold of the skin between the chumb and forefinger of the
left hand, and with the syringe held paraliel to the s‘éx’n
(not as the htde gl n Figure 19) push the n!e)c e
quickly and firmly into the fold nearly up to th; u!tgt
The t1p of the needle should then feel loose 1 the o
ussue between the shin and the muscle
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tablets, one-half gram each, up to a hmit of 6 1n 24 hours
-t * N " to the results of

sulin, 12 units

or less, there 1s another method Under the direction
of a physician omut msultn for 2 days, or change from
long-acting to regular or crystalline msulin  The next
morning, following a fasting blood sugar test, give 6
Oninase tablets, one-half gram each From the results
of another blood sugar test 4 hours later, 1f a defimite
fall 1 blood sugar level has occutred, one can predict
with some certamty whether the drug wall be useful to
the patient

Sull another drug 1s Chlorpropamide, (Diabmese )
Thas also will lower the blood sugar and smaller doses
are requred  Because 1t remains longer in the body
and excretion n the urine 1s slower than for Tolbuta-
mude severe msulin-hke reactions are possible  Com-
phcations such as muscular weakness, shin rashes,
digestive disturbances and even jaundice have devel-
oped with ats use 1n some patients  This 1s available
by physician s prescription but its use 1s generally for
the same ty pe of patient who responds to Tolburamide
Its long duration also requires careful watching

1 am more than glad to take advantage of Onnase
but as for the other drugs, I depend upon my colleagues
now conducung careful studies on their action This
apphes also to a fourth drug of this group, Metahexa-
mude, which 1s at this time on a chinieal tnal basis only

The Biguanides

Quite apart from the sulfonylureas 1s a series of drugs
Anown as Biguamdes  Although they do have blood-
o et Napa RY [ e
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Bertram 1n Hamburg, who found that ths substance,
also Anown as “Carbutamide,” lowered the blood
sugar of certain diabetics provided the diabetes was of
a milder nature with a low wsubin requirement and thus
was not the severe, unstable or juventle type diabetes
wholly dependent on msulin

Although Carbutammde represented a long wished for
drug to replace injections of msulin, 1t contained no
msulm, unlike mnsulin it was not a constituenc of the
body, nas actually foreign to 1t and, as yet, no one
knows what effect 1t or other oral blood-sugar-lowering
preparavions will have if used for years The sulfony!
urea drugs do not allow the pattent to eat more
Indeed, the diabetes must be controlled even more care
fully than with msulin

Carbutamide had certatn undesirable  side-effects
such as allergic shin rashes and in some mnstances com-
plicatsons of the fiver occurred  However, 1t was found
that by substicuting a meehy! (CHy) for an ammo
(NH.) group tn the para position in the benzene ring,
these undestrable effects were ehmmaced and a second
preparation, Tolbutamide, {Ornase) was released
the United States, for general use by physician’s pre-
senption, June 10, 1957

No one clatms these oral preparations are the equal
of msuln Al agree they should not be used m the
presence of complications and should not be gnen o
patients who have controlled their diabetes for 20 or
more years with success because, should unusual symp-
toms anise, one could not tell whether such were cause
by the natural course of diabetes or the new drags
Also, very few patients with fong duration dabetes
respond satisfactonly to the sulfony lurea drugs

The techmque of treatment with these oral cri"m-
pounds has become simpler and simpler  Gradually,
1 2 or 3 days under the close supersision of a phy sician
1nsultn 15 reduced to zero and replaced by 1102 Unnase
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77-84) In a tenms match a diabetic contestant may
take a lump of sugar every twenty minutes

Exercise lessens the requirement for insulin because
1t lowers the blood sugar We know this 1s so because
all athletes are so much better off 1f they take a little
carbohydrate duning prolonged exercise to prevent their
blood sugar becoming too low  The same holds true
of a mild diabetic, exeraise fowers his blood sugar
But 1t 15 entirely different with a severe diabetic He 1s
made worse with exercise unless he makes himself hke
a normal indnidual by taking enough nsuln to com-
pensate for what his pancreas fails to produce and thus be
able to utilize carbohy drate calones and not hin e entirely
on fat calories If he does this, exercise helps him, too

Anyone using mnsulin of any type should have an
extra 5 to 20 grams of carbohydrate hands if he under~
takes unusuzal exeraase  Of course if he knows about
this 1n advance, he might lessen hts insulin, but I think
1t safer for him to take the additional food, particularly
true 1s this for those using protamine zinc msulin or the
intermediate msultns  With protamme zinc insulin he
may need a second supply of food, because protamine
zinc insubn acts longer  In fact, the diabetic, when
taking an adequate dosage of msulin, almost resembles
a normal mndividual and yet may be lacking i carbo
hydrate (glycogen) mn his body and therefore, just hike
the healthy athlete, requires extra food

Naunyn’s Principles of Treatment!

“Although the course of the disease 1s by no means
exclusinely dependent upon glycosuna, yet 1t 1s the
important symptom, because In general its seventy
gives the single reliable measure by which the sevenity
of the disease can be measured, and because tn and of
itself 1t carnes many dangers  This surely holds true
for the igher grades of glycosuna  These always bring

! Naunyn  Der Diabetes Melutus, Wien, Holder, pp 256-28,
1898
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and so are susceptible to reactions  In these pauents
they are often given with msulin  Some physicians
have reported their use in milder drabetics as well In
large doses they sometumes cause digestne upsecs
There have been no touc effects reported i 3000 cases
How important a place the Biguandes which include
Phenethylbiguamde (DBI, Phenformn) will fil m the
treatment of diabetes ss stil a question, but at present
they should be emploved only under the close super-
viston of a doctor

They are now avatlable by prescription, but I believe
many physicians will not yet desire to use these unel
more data are available, unless they are m a posion
to conduct research

The above statements are made as of May 1, 1959
Progress 18 so rapud that 1n the course of 6 months many
new faces will appear  Any reader 1s ar hiberty to wnte
the author for a revision of the op here expressed
and gladly a reply will be sent

Treatment with Exercise (See Chapter 7)

Exescise 1s the third horse hutched to the dubetic’s
chanot and is 2 great aid to Diet and Insubn When
Exercise works, Diet and Insulin have less to do, the
Esercise horse 1s helping to pull  Exercise will Tower
the blaod sugar and so permtts more food and lessens
the demand for msultn A diabetic requires exercise
to do well A patient confined to bed 15 given bed
gymnastics  But one must watch Exercse, beciu'fc
Unless - %< ° . Yo e,
so ou .
those
hockey, basketball or mdulges in any strenuous spoct
always allows for this and lowers Ins msuln or rau(sies
s carbohy drate, preferably the latter—m other words,
adpusts the load for Diet and Insulin (See pages
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DIABETIC COMA

DrapeTIC coma (acid intoication, acidosts, hetosis)
used to be the nighemare of doctor and patient  Before
1914, two-thirds of our diabetic patients and nearly all
dabetic children succumbed toit  Treatment by under-
nutrition lowered the coma deaths to abour forty-two
per cent Since the mntroduction of nsulin i 1922,
deaths from diabetic coma have continued to decrease
until now they approach one per cent  Among carefully
treated diabetics 1t can be completely avorded Sta-
tistics on the reduction in mortality from diabetic coma
n my own practice were comptled for me by the Metro-
poliean Life Insurance Company The percentage of
coma deaths compared to all deaths of diabetics 1s
shown 1n Figure 20

This fall in mortality 1s due first to the prevention
of the causes which lead to coma and second to msulin
Above all else remember that diabetic coma comes on
Iike a thief in the mght  Whenever a diabetc feels sick,
he should call 1t coma and follow the rules given on
page 157 Coma 1s most frequent m childhood, because
m childhood diabetes 1s usually more severe and more
dependent upon msuhn, but 1t 1s most fatal m adules
who cannot withstand 1ts catastrophic onslaught
Pronspt treatment 1s nearly always successful

The acid mtowucatien which develops m a drabetic
resembles that which develops 1n a normal ndividual
when he stops eating carbohydrate Under such ar-
cumstances when there 15 no carbohydrate to burn in
the body or what amounts to the same thing in diabetes
when the body cannot bum 1t, because of lack of in-

(155)
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to the patient, earker or later, serous danger through
exhaustion and dangerous comphcations

*“The glycosuna shows 1 man) cases of diabetes an
outspohen tendency to progression, i the majonty of
cases this tendency ta progression 1s only an evpresston
of the bad mfzence which 1t, the ghcosuna asell
exerts on the tolerance

“Each severe ghcosurta m 2 diabeuc ought perma
nenth tobe prevented since st wall sooner ot [ater become

sheane -

1w wes sn attempred at the beginnng of treatment

“Above all 1t 1s important for the first teaces of the
diabetes to be enerpenically treated at the fst
appearance i order chat, if posstble, the conguest of
che ghcosuria mai be obtamed 1 consder st 1 My
experience very probable thar among the early stfeau
sush treated cases, which m the beginnmng mpose
themselves as being rery severe but Jarer on 10 2
(23 orable course there 15 many a one for which this vers
early, strict treatment 1§ responsible, 2nd on the mhgr
hand there can benodoubt that theend result of themild-
er cases, which fateif everswere energencalhy weated, w28
n the majonity of mstances that they becam:;e‘xer:“

“] constder 1t a pessimustic curtmiment o[bt e :“
testing, on the doctor n the treatment of dyad etes ;““
1s saud ‘che essentaf tash of the doctor 1s an l::::nb?c
to manram the papent for 2 Jong ume na -
condition of hfe According to my vied the ue;l v
has a broader and mare defime purpose, RAME! )m:nt
to better the disturbed function of at 1935‘; “Ztﬁ et
1es furcher detenoration, the pmgress\\eh e‘;'m‘; Tt
of the disease  1t1s understood vn Be Mhe:he oo
w15 allowed cransionih @ undemour;:ﬂbhmuhwﬂ
provided thereby 1t s onhy 1 thtsway P

control of the disease ”
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the same time, because of the accompanying fever,
burns up the tissues more rapidly Indeed the latter
condition 1s the more serious  Overeating of food 15
easily corrected, but oy ereating of one’s own body as in
pneumoma and sumlar infections 1s controlled with
difficulty, and for most diabettes only with msulin
Inflammatory conditrons and certain types of gorter
likewise lead to an increased metabohism, 1 ¢ , overeating
of the body, but most of these states may be relieved
by surgery, or medication

TREATMENT OF ACID INTONICATION
Rules for the Patient

1 Send for the doctor, at the same time reporting
the condition of the unine

2 Goto bed

3 Liquds Acupfulanhour Hotwater, tea, coffee,
broths beef tea, clear soups and water oatmeal gruel

4 Take an enema  The enema clears the lower
testine so that salt solution, a teaspoonful of salt to

' r B H

which latter method 1s by far the more preferable and
usual

5 Keep warm  woolen blankets, flannel might-
clothes, heaters, but put a blanket about the heater
to avord burns

6 Secure a nurse or someone 1n the family who wll
spend the entire time canng for you unul the doctor
arnives, or says you are out of danger Recovery
{partial or complete) or death usually occurs within the
first forty eight hours

7 Do not omut msulin 1f unine shows sugar

Questions for the Doctor
1 Has this patient acidosts and 1s 1t severe enough to
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suhin, the body must draw on fat for nourishment and
1f that 15 eaten 1n excess, fat ceases to be burned com-
pletely and fatty acids multiply  These fatey acids are
p cause actd p (ketosis) and, unless
removed from the bedy or completely burned up 1t
may lead to diabetic coma and death
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Fic 20 —Coma as a cause of death Percentage of all dmh§

due to diabetic coma  Percentages Prepared by the Statsuca
Department of the Metropolitan Life Insurance Company

The mvanable cause of acid posoning is well undes
stood It 1s due to lack of msulin and when this occurs
then carbohy drate ceases to be burned and the body 15
forced to live on so much fat that it cannot assunilate
tt and aad posomng (hetosss) results Overeating
brings 1t on because 1t mahes the drabetes more severe
Overeating can lead to death by coma It makes no
difference whether the overeating comes from food
(breaking the diet) or whether 1t comes from an nfec
tion which also makes the diabetes more severe and at
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coma, because coma 1s practically always preventable
Patients must keep their diabetes under control to
avoid coma and this means that no dayvs should go by
without at least one or more of the specimens voided
being sugar-free I will admut that with the diets
higher 1n carbohydrate than formerly and with greater
acunvity upon the part of the patients this 1s more
difficult, but 1t can be done and should be done, if one
wishes to be free from serious degenerative disease after
twenty-five years of diabetes

There are simple tests for disclosing the presence of
acid possoming n the unne  Such are Acetest but [

prefer a sugar-free urine
n - o 1a '

when the same amount of msuhn, about 250 umts was
given earlier in the first three hours of treatment winstead
of in the first twelve hours  For such rapid administra-
tion, blood sugar determinations n a laboratory are
maluable, because they are the guide ro dosage of
wmsulin - Recently 1n two large hospitals 137 cases were
treated 1n succession without a death

There 1s always a reason for diabetic coma and the
reason 1s overeating of food or overeating of the body
and diabetics should never forget this fact  For the
overeating of fat of the body, which accompanies an in-
fection or an overactive thyroid, (h perthyroidism) the
patient 1s blameless, but for the overeating of food he 1s
responsible  Since an infection always makes the dia-
betes more severe, the patient should be prepared to
meet 1t by increasing insuhin, or, 1f not taking 1t reg-
ularly, being ready to employ 1t Never omit mnsulin so
long as the urine contains sugar

A sugar-free unine spells safety for a diabetic A
sugar-free urine implies that he 1s not overeating, and 1t
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account for the present symptoms? Is an msultn re-
acuon exciuded?

2 If so, how much and how frequently 1s clear (reg-
ular or crystailine) insulin to be gven? Twenty, 30, 40,
50, 100 or more umts? Exery half hour or every hour?
What does the urme or blood mdicate?

3 Isthe patient dry *  Daes he not need immeduagely
1, 2 or more quarts of salt solution injected mntrasen-
ously or perhaps subcutaneously?

4 Is the stomach dilated? Does 1t demand lavage to
hasten the time when the patient can rake and retan
nourishment? In mine cases out of ten, we wash out the
stomach to prevent the patient later regurgitating food
into the lungs

S Is there a lack of potassum+ This may occur in
prolonged coma or when the patient has been gren
carbohy drate, which carries st with potassium into the
cells  An analysts of the blood or electrocardiogram
may disclose 1t

6 Does the heart need caffeine sodium benzoate, 74
grams w tepeated doses, or other sumulation? We
think the best stmulant for the heart 1s the replacement
of loss of iquid by tatravenous salt solution gtven slow ly

In the convalescence, patient and physteran, too, will
do well to make haste slowly ~ Carbohy drate up to 50
grams, however, should be given and retamed and ab-
sorbed by the patient dunng the first twelse hours of
active treatment if the blood sugar 1s falling, and during
the next twelve hours at least as much more  This will
suffice for temporary nutntion with the gradual add:
tion of protemn and fat as rapudly as the stomach will
bear food  If carbohy drate is not retamed, when grven
by mouth, 25, 50 or even 100 grams of glucose must be
given mtravenously or subcutaneously during the ﬁ":
24 hours of treatment, but we nzver gnle g}ucose untt

he blood supar 1s approaching a normal y2lue
‘ Itisa sha\rzne for S%mbeuc patient to die of diabetsc
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evidence he has broken 1t before Upon Frday and
Saturday he may have indigestion and vomiting Not
carng for food perhaps he neglects mnsultn and feels
“sick " He 15 1rneable, thirsty, but does not heep down
the food he takes, his bowels are neglected  He feels
weak and loses interest, becomes sleepy and stuporous
and breathes heavily with air hunger  Before anvone
realizes the fact unconsciousness develops and only the
miracle working action of msulin will save him

Signs of the Cnset of Acid Posomng, Its Prevention and
Early Treatment

The symptoms and signs of diabetic coma are most
indefimte  Consequently, 1t 1s a good rule for any dia
betic patient 1f he feels “sick, and has nausea, vomiting
or pamn m the abdomen, and always 1f he has fever, to
take for granted that he may have acid posiomng and
adopt those measures which will prevent its becoming
serious  These are very simple, and are as follows

\When approaching or in diabetic coma the safest
place for the patient 1s in a hospital  Diabetics should
think 1 advance to which hospital thev wish to go
case of an acaident, diabetic coma or an insuhin reaction

There 1s another angle to the diabetic coma sicuation
which Dr Priscilla White found when she analvzed s
mnadence m our diabetic children  Diabetic coma s an
index of adherence to good treatment or to 1ts neglect
Thus, of 220 children and young adults who had had
coma repeatedly, the prevalence of an incapacitating
arteriosclerosis 1 the eyes, heart, hidneys, bram or
blood vessels generally was 58 per cent but n those
who were free from vascular disease only 10 per cent
had ever had coma
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15 from overeating from takmg more fat than can be
burned that aad mntowcaion results  Danger from
acid poisoning vanishes m 999 cases out of 1000 ff a
diabetic 1s sugar free A given amount of fat may be
utihized or burned up, but if too much 1s given esther
from the food or from the body 1t cannot be used up and
consequently appears 1o the urine as acid bodies—the
acetone (ketone) bodies

Before the discovery of insulin, deaths from acd
poisoning decreased with the advent of undernutnuion
the reverse of overeating  In my practice this was ac
complished by the restriction of fat, which 1s so rich i
calones However, although cases ceased to onginate
n hospitals while under a doctor’s eye, that did not
protect all diabetics

Insulm and undernutrition both help carbohydrate to
burn, and with the burning of carbohydrate n the hody,
there 15 less necessity to draw on an excess of far for
maintenance and then acidosis vamshes like dew before
the sun  Therefore, no wonder there are fewer cases
of diabetic coma today  There need be none f care 1s
taken in the diet and msulin 1s used 1n season  On the
other hand, if the patient has been taking 2 diet more
than would be possible for him to take and keep sugar-
free without the use of ynsulm and then suddenly omits
lis msulin and continues to eat the same amount of
food, diabetic coma can occur with surpnsing swiftness
A diabetic taking msulin 1s walking on msulin sults
Take away the stilts and he falls Never omit msuln
when sugar 1s present 1n the urme even if you are not
eatng or retaimng food Under such arcumstances
even sugar formed by the breakdown of protemn n the
body 1s lost because 2 severe diabenc, unhke a normal
tndividual, cannot sufficiently ntilize 1t and he 1s com~
pelled to live on fat

A diabetic boy overeats at Thanksgiving on Thurs~
day If he breaks lus dier thar day e 15 faurly good
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For several years one patient had had no reactions,
but when diarthea lasted four days dunng a summer
vacation a reaction came while he was repairing his
canoe

Another patient worked 1n a ship-bwilding plant  Of
a Saturday mormng his wife asked him to polish the
kicchen floor  This he started to do, but the woman s
customary work was so much more strenuous than the
man s daily work that he developed a reaction The
following week the problem was solved by his wife
adding a small doughnut to his breakfast

Tarte 10 ~Diaseric Coma anp INsULIN Snoch—
DirrerentiaL Discyosis

Diabene Coma Tnsulin Shock
1 Onset low—days Sudden—minutes
2 Food 00 much Teo hiedle
3 Inln o0 ittle Too much
4 Presence of infection  Frequent None
S Thirst xtreme Absene
€ Hunger bsent Frequet
7 Nause2 and vomiting ~ Common Seldom cxcept with
protam ne z nc 1
sulin
& Painin abdomen Frequent Absent
9 Fever Absent except with  Absent
nfection
1o Skin Dev Moust
11 Tremer bsent Frequent
12 \won m Double
13 Eyeballs oft Normal
1A o il Paemweak—f:
15 Resprracion 11 hunger Nomal
16 Blood pressure ends to fall Tends to nse
17 Mental state Restless—dustressed  Headache—apathet-
te—imtable—
bystenical
13 Unconsciousness Gradually approaches May ntersene sud-
19 Unne sugar Present Absent (abwaysa2d
specimen
2 Uone dueene aad
and a Present Absenc
2 Biood supar il ow
2 Speaifc treatment Insulin—fund—sale  Carbohdrate

23 Response to treaement  Gradual~hours chk—m;mus
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THE DIFFERENCES BETWEEN DIABETIC
COMA AND INSULIN REACTIONS

DiaBETIC coma 15 due to acid poisoning, 1S serious,
and sf untreated leads to death It 1s caused by lack
of nsulin, due to overeating, often by breaking the
diet, especially by omicting the msulin which has made
eating the regular meals safe, or 1t may occur nhen the
pattent overeats of himself as in the course of fever and
infecrions or in some hinds of gower Coma 15 pre-
ventable and curable (See page 155)

Coma 1mplies too httle msulin or uncontg)l]ed dta-

B . '

.

diabetes

An msulin reaction 1s explained by the blood sugar
falling too low This may be due to too much mnsulm,
to the taking of too little food after the injection of -
sultn or 1ts poor absorption due to vomiting and drar-
rhea, or to so much exercise that the food eaten has been
used up, and the sugar n the blood has dropped too
low  Although nsulin reactions almost never cause
death, they can do so 1f not recognized and can be
sertous, because they may occur in places where they
are embarrassing or dangerous to the patient  They
can be prevented by taking a little carbohy drate to raise
the sugar 1 the blood to normal when the first warmng
signal appears or, better sull, by a little food between
meals and upon retiring, and in this way avoiding a low
blood sugar

{162)
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should be transferred to a hospital where a laboratory
1s available

Treatment of an Insulin Reaction

‘The quickest treatment 1s the ngection of 10 or more
grams carbohydrate (glucose) mntravenously It 1sworth
while today for a doctor to carry a 20 cc ampoule of 50
per cent glucose 1n hus bag because there are now so
many diabeties employed in active occupations  If
glucose 1s not available, a carbohydrate drmk—Coca
Cola—or any liquid containing two teaspoonfuls of
sugae should be given A lump of sugar or a teaspoonful
of Karo syrup may be inserted inside the cheeh  Don t
pour hquid nto the mouth of an unconscious patient
Unless recovery occurs promptly and alway s within half
and hour, the patient should be hospiralized because
further treatment requires all the resources of a chemical
laboratory

Relief from an insubin reaction 1s usually obramed
promptly, provided treatment s not delayed If the
reaction 1s severe, doctors occastonally train the rela
tives of their patients to gne 03 t0 05 of 1 cc of 1 to
1000 solution adrenalin subcutaneously ~Occasionally
an nyection of diluted glucose into the vern by the
doctor 1s required  For emergencies when out of reach
of a physician as upon 2 camping trip especially pre-
pared 10 per cent glucose 1n 20 cc ampoules can be
mjected under the skin by 2 relauve or nurse buc
tecourse to such a procedure has been needed with only
one of our patients It has been a real comfort to many
patients however, to hnow that they had with them
outfits for the subcutaneous imjection of glucose Each
hour the insuhn reaction lasts after 1ts onset the more
difficult 15 recovery

When insulin has been injected mans tmes mnto the
same area and a lump has formed then absorption 1s
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A drabetic should never drnve an automobile for more
than two hours withour taking a htdle carbohy drate,
eg, an orange or 1ts equnvalent, n order to guard

PR . v v

Diabenic coma 15 always avardable by following the
rules of treatment An insun reaction may occur
accrdentally, but 1s usually preventable

One of the reasons I cannot adsse the use of alcohol
by diabetics 15 the danger of an insuhn reaction bemng

there will alway s be a diabetic sergeant 1n every stavion
house ready to detect an tnsulin reaction or drabetic
coma when the mdividual 1s arrested and supposed to
be drunk

Protamune zinc insulm and the termediate msulins
cause reactions bur they are usually less severe al-
though more prolonged and, unlike those due to regular
or crystalltne msulin are frequently accompanied by
nausea sometimes vomiting, and headache These
symptoms mahe the differential diagnosis between re-
actions from the longer-acting msulins and coma more
difficult than that between reactions from regular or
crystalline msuln and coma  Reactions from regular
msulin most commonly occur in the late mormng of
early afterncon, but from protamune zinc msulin they
appear n the late afternoon, evemng or might, and from
NPH, Lente and Globin insulin m the late afternoon
A reaction due to regular insuln 1s usually relieved by
taking a httle carbohydrate once, bur when due to
protamune 7in¢ asuhn, 1« may be necessary to repeat it
in an hour I a patient does not show definite signs
of recovery from a supposed msulmn reaction, and t!;‘\s
applies to diabetic coma as well, in fifteen minutes, he
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after thirty one years of diabetes  Mary 1s Number 24
Victors Medal Case

The same week a devoted couple armved and the
story was that the fond husband on returning from a
business trip was wretched showed more sugar bur
also was so cross that his wife threatened to tell his

sister  The wife finally solved the nddle by finding
her husband s bag a new msulin bottle which showed
while away he had bought regular insuhn nstead of hus
customary protamine Linc tnsuhn

A college student ended an imporrant exammnatorn
with the thought that lus mind did not work as well as
st should and that he probably would recene a € mstead
of an A upon the theory that Ius blood sugar was low
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delayed  If the same dose 15 ngected tata = fresh area
an insubin reaction may occur

Identification Card

It 15 desirable for a diabetic to carry n his pocket an
wdentification card  One of my pattents wears a bracelet
upon the nside of which 1s inseribed, 1 additon o hus
name and address, the words

Cowvia or INsuLIN Snoch  Waren?

Another patient in her handbag has a metal sign
with the words

I As a Dragemic

One of my patients has 4 103 per cent wife, but one
January she came i worrted and wondered whar had
happened to her husband He did not want to get up
in the morning, was hard to rouse and cross, and yet
she realized his diabetes was getung milder, because he
was sugar free despite the protammne zinc msulin bemng
reduced from 36 1o 28 unuts  Why? She had orerlooked
the fact that he had recently taken up curling on the
ice, which myolved considerable exercise—and exercise
lowers the blood sugar

Marsy chmbed the White Mountains without harm
for three days with her professional father The net‘;
day she returned home, took her insulin as asual an
lay down for an afternoon nap but woke up 1n 2 f}l]l?sd‘
pieal  The good effects of her strentous exercise ha
persisted and her wsually close obsersation of her con
dition had been relaxed ~ Her blood sugar had fallen 1o
a reaction level After twenty-fve years of diabetes
she had a healthy baby and here he 1s n Fig er.’::;
gether with hus brother, bornt ewo years Ja:er.;éc; -
twenty~seven years of diabetes and her thrd child bot
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AN INSULIN SYRINGE

It 15 a good rule, when you wisit a doctor, to show
him your 1nsulin syringe and snsulin bottle
The American Diabetes Association recommends a
synnge graduated 1n units according to whecher the
wsultn 1s of U-40 or U-80 strength  Our custom has
been to use a one cubic centimeter synnge divided into
ten parts and then each part would contain 4 to 8 umts,
depending upon the strength of the nsulin, 40 or 80
units to one cubic centimeter
Two strengths of msulin are now on the market—
U-40 and U-80 msulin These labels mean that U-0
wnsulin (red label) has 40 units 1 one cubic centimeter
and U-80 insulin (green label) has 80 umts 1n one cubic
centimeter, which 1s the capactiy of most syringes
Some syninges contamn 1 cubic centimeter, but
stead of being subdivided and designated as tenths of a
cubic centimeter are marked n units for the convemence
of the patient Upon one side of the scale the umts
are gven for the use of U-40 msulin, upon the other side
of the scale for the stronger U-80 insubn  This avoids
the necessity of calculations, but the patient must be
careful and read the strength of the msuhn printed upon
%le label on lus bottle and then use the corresponding
le of the syringe  As a matter of fact the synnges
atways divided 1nto 10 parts
The strength of nsulin used does not change the
1dosage  The prescnibed dose n units remams the
» but 1f one used U-80 1nsulin, one would nject
" volume which would be necessary to get the
number of units 1f one employ ed U0 msulm
(109)
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Perhaps he was correct, but T do hnow that he should
have had 3 lumps of sugar on his desk with his warch
and taken one hourly, just as Richardson during a tennis
match may take a lump of sugar every twenty mmutes
(See Fig 12, p 82) Furthermore, at the end of the
examnation he could have secured a blood-sugar test
which, 1f 1t haply proved to be at an msulin reaction
level, might have protected his scholarship 1n the eyes
of the authorities

No college student can afford to go without a careful
medtcal chech-up at least once a month  Without 1t he
or she cannot expect us to mntervene 1n his or her behalf
if scholastic difficultres anse  And remember for msur-
ance or for employment a letter from 2 doctor showing
a patient 1s controlling fus diabetes 1s invaluable

« - . a LR DN

be
1t
Je
b
it, and a hind Heaven may ot count it, but 1t 1s bemng
counted none the less Down among his nerve cells and
fibres the molecules are counting it registering and storng
1t up to be used agamst him when the next temptatton
comes Nothing we ever do 1s, mn strict screntific Iieerainess,
wiped out ”
From s W slham James Sard

A Treasury of His Jork?

*Ed, Elzabeth Perlins Aldrch, The Vanguard Press, New
York, 1942
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AN INSULIN S5YRINGE

I7 15 a good rule, when you visit a doctor, to show
tim your msubm syrmge and msuhn bortle

The Amencan Diabetes Assoctation recomrends 2
syrnge graduated n umits according to whetter oty
msuhn 15 of U-40 or L 80 strength  Our curve~ Bz
been to use a one cubtc centimeter sy nnge dnyded 1nery
ten parts and then each part would contam 4 195 L ey,
depending upon the strength of the msuhn, §3 o ¢y
unies to one cubre centumeter

Twe strengths of wsulin are now an the riacgey
U0 and U 80 wsulin  These labels mean thar { .4
nsuln (red label} has 40 umits 1n one cubic Cemerper
and U 80 msulin {green label) has 80 umits 1g ¢, it
centimeter, which 1s the capactty of most 1y pngey

Some syringes contatn 1 :;'u‘brc centimeter, |5 4.

are gaven far the use of L4V msulin, uponet. N
of rﬁe scale for the stronger U-80 msulin T,K‘}:;'jc
the necessity of calculations, but the payyem, r-u;tnl .
careful and read che strength of the sy forerd y he
the label on his borele and then use the ;(”,ﬁym”m:
scale of the syrmge  As a mareer of fagy of, 2o, """
are always divided into 10 parts yonges

sut -
o hich vwould b YA et
half the volume which would be necegy, o et the
same number of units if one employed U‘“lnnf]m

1y
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This syringe holds 40 untes
of filled full with U-10 -
suln up to the mark 1, and
4 units of flled to the mark
01 Ifitis filled with U-80
wnsuln 1t contarns 80 units
and  units at the 0 I mark

Do not blunder Be sure
you hnow how much in-
suln you are taking  The
sooner you learn how to
give yourself sulm, the
better

Be carefull Some s runges hold 2 centimeters mstead of one
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CARE OF THF TFETH

17 15 regreteable that the teeth of adult duabetic p
tients ate often very poot, but rhis high incidence 151
greater than i non-duabetic patents It 15 encouragn
that there are so many yvoung dizbetics who are cor
paratsvely free from dental disease  The penod
greatest susceptabtiity to canes in the teeth 1s bervee
the ages of seven and tnenty  The destruction of teer
and the supposting structures ¢ unusually active ju
prior to the recognition and treatment of diabetes
diabetes beginy before the age of nune years, there is
good chance that the patients can retam their teeth ar
have healthy mouths, presumably because treatmer
15 prompt

In patients with dnabetic coma the mucous mer
branes of the mouth are usually dehydrated and have
dull cherry-ted appearance The teeth may beron
loose during and immediately folfowmg coma, b
tighten when the diabetes 15 brought under contrcl

It 15 not dfficule to understand why o pauent wi
uncontrolled diabetes of long standing should be susce;
tible to dental canes and pyorrhea  Added to the n
fluence of xcrdosis and dehydration there 1s che fact
of lowered rewstance to mfectian which occurs
uncontrolled diabetes With this and wath lower
utality of usswe, the gums may become unhealth;
pyorehea and absorption of the abseolar soft ussue ma
rake place and pendental infection develop  Howeve
with proper treatment and control of the drabetic car
ditwn the reeth and gums remaw n as good conditic
a5 those of a non-diadenc pesson
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Although tartar depostts, gingisitis and pyorrhea may
be found 1n the mouths of adult patients whose diaberes
1s cancrolled, these changes are not as progresstve as 1n
those patients with poorly controlled diabetes  In the
well controlled group the susceptibihty to carres seems
low  The teeth can be removed or minor operations
performed tn the mouth without fear of complications

At the present time, using insulin if necessary, 1t 55
possible to allow adequate diets which are the equal or
the superior of average, unselected diets in their com
pleteness It 15 possible, and indeed necessary, to m-
clude mulk and other dairy produces in the dretary of
every diabetic, young and old  To insure an adequate
calcium mntake the diet of every adult diabetic should
contan at feast 0 7 gram of calcium per day and that of
every juvende diabetic I gram of calctum a day  See
page 118 By this means and by the hberal use of
sunhight, cod-hver oil and foods contaring vitamin C,
one can hope to butld and mamtan scrong teeth and
bones

There 1s another reason why good treatment of dia-
betes should automatically mclude proper care of the
teeth  Perhaps more than any other large group of
indn duals mn the country, diabetics vistt their doctors
often and have frequent physical examnations If
both doctor and patient are alerc to their responsi-
biltties, early dental defects are noted and treatment
mstityted before rreparable damage 1s done

Bad teeth are worse than no teeth and are a handi-
cap to a diabetic because the nfection which accom-
panies them makes the diabetes worse A duabeuc
cannot afford to tolerate anything which malkes hss
disease more severe  Consequently he should get nid of
all the poor teeth which trearment cannot save So
important do we beheve this to be that 2 dental by-
gienist exammnes the teeth of all hospieal diabenie pa-
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tients and makes 2 preliminary report to the dentist
who later advises as to trearment or extraction

Tune spent w 2 hospieal by a diabetic to get sogar
free and learn the diet should be utthzed to have the
teeth put wnto perfect conditton  Such parients re.
cerve md tdual instruction m the mechod of home cage
and all our patrents may consult the denust or denta)
hygienust about his or her dental problems

CARE OF THE MOUTH AND TEETH

1 Inmanably nnse the mouth with warer afrer 5
meal to remove all food particles

2 Use a small toothbrush with tufts well separageg
Have two brushes and alternate each time you brygy
your teeth  Replace brush when bnstles become soft

3 A puxeure of equal quantinies of brearbongee of
soda and table salt 15 a satisfactors tooth poyge,

4 Brush your reeth at least ewice dasly, mompg g
night, spending two mmutes each time Be ¢y, that
youdo this properly  Ash the dental by giemsy g g,y
you how if you are not sure

5 After brushing the reeth massage the gy wich
your fingers wotking hngers toward the tf ,, 2
rotary motion This 1s partscularly mpona fe gy
betucs

6 Have your teeth cleaned and exany/ gy
dentist or dental hygienust every three mg 2
:])Dcautles hllcdl ) med th

r F Ducling has outhned the gl
the demnljchmc at the New Frgland Iy, ,,:?{" ar
pteal regarding extractions o5
1

The dabetic condition of the Pt pe

Aeep

under good controt
2 Local anesthesta 25 with nosoeg, o

since this dogs not necessitaze omisgn | 2

1s admimstsacion ar does 5t mterfery g t*::::\

£

i
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use of inseltn Novocaine, contatntng the least amount
of adrenalin necessary for the operation, 1s preferable
to avord undestrable blood sugar shifts

3 The technique used should be as nearly asepuic as
possible

Frc 23 —Happy diabettc children at play at the Clars Barton
Burthplace Camp for dizbetic girls

4 Care should be taken to mimmze injury to t{l’e
gums and with this in mind only a few teeth should be
tracted at one time
ex5 SIEO ;:/md postoperatiie bleeding, all sockets or
wounds should be carefully sutured
6 Consideration should be given to the use of pem~
cillin ar a suitable mtenval prior o the extraction,
especially 1n cases of infection
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One of the advantages to the patient in havng 2
chronic disease tike diaberes 15 the detaded attention
the body recenes fram the physiian  The neuntis
and patns n vanous parts of the body which used o be
attributed to diab babl depend

were | 3 often p
of the disease and brought on by other causes, such as
the defictent and wmproperly balanced diets, which were
the rule, or smouldening mfections  The health exa™
mation which a diabetic should recetve ar each visre
should protect hrm agamnst many s which non-dra.
betses thoughtlessty acquire

We have found that when an adult diabetse has hus
teeth and gums examned every chree months, when be
takes the proper home care of the mouth, when hus
diaberes 15 under control and ts checked by 2 physican
frequemty, he has a good chance o 1etam s ceeth as
long as a non-diabetic
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GANGRENE, INFECTIONS OF THE SKIN
The dabene should be the leanest person 1n the community

Gangrene

Pauents Iive three times as long with their diabetes
and are twenty years older when they die than 2 genera-
fion ago  Gangrene 1s a disease of older people and 1s
assocrated with hardenming of the artertes It 15 most
encouraging therefore, that 1t has decreased from 8 per
cent to 22 per cent as a cause of death of diabetics
This 1s due to better care of the feet, better surgery,
sulfa drugs and anubiotics and the special attentron
our patients have recerved from our friends the chiropo-
dists  Proof of this lies 1 the fact that fatabies from
other sites of hardening of the artertes (arteniosclerosis),
which represent the aging process, 1n the same time
advanced Nevertheless gangrene exacts a dreadful
toll from diabetes In Boston alone, Dr Root could
show diabetic gangrene cost more than one milhon
dollars ayear Patients lost about 4 to 6 weehs between
the date of injury and entrance to the hospital, they
remam 1n the hospital another 4 to 6 weeks, on dis-
charge they requure a further 4 to 6 weeks to convalesce

Gangrene 1s much more common 1n diabetics than m
non drabeties  No diabetic expects to get gangrene
or having gangrene to die of it The overwhelming
majonty of all such deaths are needless and could be
avoided by cleanliness, proper care of the feet, and eathy
treatment of all wounds, msigmficant though they are
in the beginning  Exceptronally gangrene will deselop
because of the closure of a blood vessel and without 303
previous mjury  Cleanliness 1s here not a factor Each
pauent treated at the Deaconess Hospital 15 told to

(176)
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protect the reputation of the institution and 1ts doctors
and hus own reputation as well through avoiding death
by gangrene

Gangrene 15 common 1n the old, rare in the young
The average age for the development of gangrene 1 our
series 15 sixty-four years, the youngest thirty-two years
and the oldest eighty-nine years It comes because the
circulation in the legs 1s poor In only five instances
have we noted gangrene 1n an upper extremity  The
legs are far from the heart, and the blood must return
uphill, the legs are used much, their blood +essels wear
out, especially when they are compelled to carry 209
pounds day after day, and gangrene occurs particularly
m those who have been fat  Amputations of an ex
tremity are far less frequent today because of the
modern transmetatarsal {partial removal of the toes)
operation introduced by Dr leland & Mchattrick
loday also, ampurations are sometimes avorded bs
grafung a new blood vessel to replace an occluded one
1t 15 astomshing to see what modern surgery makes
possible

Gangrene and infections of the feet requiring opera
tion are especially common 1 fat diabetics Dr Root
teports that of 170 patients undergong transmetatarsal
operations, 1 22 cases the average mavmum weight
was 245 pounds, mn 52, 208 pounds, and n >0, 170
pounds  In only 4 cases was the maximum weight
under 150 pounds

Gangrene becomes more frequent the longer the dia-
betic ines  Each added year of diabetes exposes um
more to gangrene This s easily expiamed  Gangrene
results from poor circulation and one s circulation s
more and more impared as age advances This apples
10 non-diabetics as well as to diabetics and here we are
up agmnst astone wall  The second teason in a measure
15 being overcome  Hhitherto diabetics grew old faster
than non diabetics, but with the mtroduction of msulin,

12
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which has allowed more carbohydrate and less fat 1
the diet, diabeties age less rapudly and there 15 no
question in my mund but thas the carefully treated dia-
betic 1s thus helped to retamn his youth  Vhether the
reduction of animal fats 1n tne diet will lessen arterio-
sclerosis awaits proof

Unless comphcated by a sudden occlusion of a vessel
by a bload clot or the results of an mfection, gangrene
comes on slowly wicth few symptoms Increasing 1n
abtlity to walk even for a shore distance without pan
tintermittent clandication) may go on for weeks or
years Pamn a2t mght in the leg while ac rest 1a bed
even withour any ulceration, and cramps m the feg are
not infrequent, and may be avorded by walking about
the room before retinng and lying down for several
shorr pertods during the eveming  Numbness, unghing
and prickling of the toes, coldness of the feet, and
sensitiy eness to cold weathet are premonitory sy mptoms
that the circulation 1n an extremuty 1s deficient  Sleep
g with the legs extended straight and with bed socks
may give relief  Conerol of the drabetes 1s important

Physical examunation may show a change m tempera-
ture by passing the hand downwards from the thighs
Pulsations in the blood vessels of the feet may be
absenr  If raised, the foot becomes markedly pale but
when dependent for a minute becomes red and con-
gested  Atrophy of the muscles and skin may be
present and pigmented areas and scars remaiming from
old yet mmor inyuries  Calcification of the blood vessels
disclosed by t-ray 1s not necessanly a sign of poor

creculatton

A Beauty Parlor for Duabetic Feet

The prevalence of complications n the feet of dra-
betics with the prolonged hospital stay which it m
olved led to the establishment of what we called first
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the Beaury Paclor for Diabetic Feet at the New England
Deaconess Hospral, but now 1s an office for the chiropo-
dist and the tvo ‘specral  foot purses  Here our dia-
bease patienss are taught the care of the feet 5o 25 to
avord gamgrene  Dr  John Kelly, an officer i the
Amencan Uhsropody Assperation, jomed us 1n 1928, and
has spread che hnowledge of the vulnerabihiey of the
feet of duabetics among chiropodists and thew diabetse
chients throughout the Umsred States  The chiropodists
are our grearese athes m the presennon of gangrene
Many hospatals roday have a chiropodist artached to
chew seaffs Tothem I gladhy accord eredit in the cam-
pagn for the riduction of moreality due to gangrene

TRFATMENT OF THE FEER(
Hygieae of the Feet

1 Woash feet dmby with soap and repad water Dy
thoroughly and genth,, especiaily betwern toes

2 \When thoroughhy drv, rub wich lanolin if necessary
to keep the shin soft, free from scales and dryness bur
never render the teet tender

3 If nads ate brietle and dny soften by soaling
warm water ene-quarter hour each mght for a few
mghts and apph lanohin generoush under and about
nads and bandage looseh  Clean nails wath oranpe-
wood suchs  Cut the narls onby tn 3 good hight and
after a bath when the feet are clean  Cue nadls straght
across  If vou go to a chiropodist, tell fum you have
duabetes

4 Al passents with overlapping toes or toes chat are
close togecher should separate them by lamb s weol
Panents with large jonts or cramped up toes should
wiar shous without bos toes and only vier lad Jeather
3 Al pauents over sixev should have dady rest
pentods and removt thete shoes  Tren Sunday morn-
ang ask someone to exanune your feet
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6 Do not wear bedroom slippers when you ought to
wear shaes  Shppers do not give proper support. Do
not step on floor with bare feet, 2 common source of
mjury and infection

7 Wear shoes of soft leather which fit and are not
tght (neither narrow nor short) Wear new shoes one-
half hour only on the first few mghes afeer purchase

8 Use bed socks for warmth but no kot water bottles,
bags or electric heaters and don t put the feet 1 the o en!
Don t burn the feet Electric blankets are harmless

9 After fifty years of age one hears Jess well sees
less well, and the sense of feeling 1s dimmshed Re
member this and be cautious about the feert A diabetic
may walk all day with 2 narl penetcatng his foot and
not feel any pam  Indeed this sign of lack of sensation
{neurit1s) ts a mast impaortant factor in gangrene

T of Corns and Call

Corns and calluses are dangerous because the shin
over them may be broken and mfertin ree 0T
'

was wuit corns oceur between the toes

and are a result of nngworm, athlete s foor—epidermo-

phytosis  Plantar warts are of a different nature and

should be treated only by those with wide expertence
1 Wear shoes which fit and cause no pressure

2 Tor cleanlness soak foot in warm, not hot, soapy

Rub off dead skin on or about callus or cotn

mice stone or fite Do

or callostttes o not

water
with gauze, emers boar
not rear 1t off Do not

try to femo ¢ corns with pat er
-
medict d
Tha he at the
n
Deaco t 0 50
Its of

water
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anuseptic had been added (Temporanly this might
be done 1n the hospital under supervision of a nurse )
Bed rest and dry dressings are the essentials

3 Prevent calluses under ball of foot (a) by exercise,
such as curling and stretching toes twenty times a day,
(6) by fimshing each step on the toes and not on the
ball of the foot

Ads m T of rfect Ci Cold Feet

1 Exercises  Bend the foot down and up as far asit
will go stx imes  Describe a curcle to the left with the
foot s1x times and then to the nght  Repeat morning,
noon and might

Buerger's Passiwe Exercises '—“The affected limb 1s
elevated with the patient lying tn bed, to from 60 to
90 degrees above the honizontal, being allowed to rest
upon a support for thirty seconds to three mmutes the
period of time being the mimumum amount necessary
to produce blanching or 1sch As soon as bl
1s established, the patient allows the foot to hang down
over the edge of the bed for from two to five minutes,
untl reactionary hyperemia or rubor sets in, the total
penod of ime being about one minute longer than that
necessary to establish a good red color The limb 1s
then placed in the honizontal position for about two to
five minutes, during which time an electric heating pad
1s applied, care being taken to prevent the occurrence
of aburn  lhe placing of the hmb in these three suc-
cessive positions constitutes a cycle, the duration of
which 15 usually from six to ren minutes  These cycles
are repeated over a period of about one hour, some six
to seven cycles consututing a seance ™

The Buerger boards as used at the Deaconess Hos-
pital consist of two boards, each 2 inch thick, 30 inches

'Buerger  “urpical Disgnosis and  [reitmene by Amencan
Authors edited by A J Ochsner, Philadelphin Lea & Febiger 4,
810 1920
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long, and 11 inches wide, hinged at one end  In the
muddle of one board 15 a hinged tongue with a cleat on
the other board so that the boards can be opened at an
angle of 30°,45° or 60° as desired  Pattents may spend
from three to six hours daily 1 downg these exercises

2 Massage with lanolin or cocoa butter

3 Not wear arcular garters or sit with knees crossed

4 If youhave had or been threatened with gangrene,
Leep off the feet five or more minutes each hour of the
day and 1f an amputatson fifteen or more minutes  Pro-
tect the remaining leg by not gettng far  Preserve the
feet or foot for ornament rather than for use

Treatment of Abrasions of the Skin

1 Proper first-aid treatment 15 of the utmost 1m
portance even wn apparently minor myunes  Consult
a doctor immediately, especiatly 1f pan, redness, swel
hng or any mflammation 1s noticed

2 Avord wnrating antiseptics We do not use sul
phonaphthol tysol creohn and similar coal tar disinfec-
tants or 10dine

3 At once after imjury some surgeons recommend
apphcations of sterile gauze saturated with 1sopropy |
alcchol or hexylresoranol (S T 37)  Keep wet for not
more than thirty minutes by adding more of the anu-
septic solution  Don t soak a sore foot

4 Sray abed!

Common causes of gangrene are burns from 2 hot-
water bag or electric heater (don t use such) and bhisters
due to1ll fitting shoes I feet are cold, sleep in blankets

or wear bed sochs
INFECTIONS OF THE SKIN

The shin of 2 diabetic should be kept exquisitely
clean A diabetic should be recogmzed for fus clean
san and clean clothes  If his feet are Lept as clean as
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his face, gangrene and infections will seldom occur
With patients over fifty years of age 1t 15 usually more
important to look at their feet than thetr faces

An mfection makes the diabetes worse  When Case
No 3589 had a septic arm, 90 umits of nsulin faled to
Leep the unne sugar-free, when the infection was re-
moved, sugar disappeared though the nsulin was re
duced to 30 umits and carbohydrace and calories were
mcreased  When Sister  — had an infected knee 1t
was necessary to begn msulin and increase 1t to 45
umts, but when recovery cccurred, no msulin was re-
quired Tt makes hitle dlﬂ'eren::e “‘hc:her tle mfection

. c

geucally treated
In the presence of an infection the diet 1s stmphhed
and the substirutions employ ed as given on pages 67 and
191, lables 5 and 11  Regular meals are replaced by
more frequent feedings and (h‘ereforc the dosage of
v o v ' an
. or

schedule, «
resules of
Red Orange Yellow Oreen Blee
16 12 8 4 0
A similar rule 15 often followed dunng surgical pro-
cedures (See page 35} and with surgical convalescents

As with most complications, strict control of the dta-
betes yields unevpectedly good results

Ttching

Pruntus pudendi (itching of the genitals) frequentls
occurs in diabetes and will usually vamish within a few
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days after the disappearance of sugar from the urine,
but occasionally not until two weeks later General
prunitus, on the other hand, 1s exceptional, may be
annoying and persist for weeks It does not occur
young drabetics  If local pruntus does not clear up
promptly, as the urine becomes sugar-free, an examina-
tion will probably disclose a prolapse, leukorrhea,
unnary mconunence or a momhal infection Rest
bed, absolute cleanhiness, simple douches and the
simplest of omtments are indicated  The free use of
o1l to prevent irntation dunng mictuntion 15 helpful
Thpon mm L Syt e o D .

occasionally gives good results In some instances a
physician may prescribe nupercaine omtment  Re-
cently benadryl has been employed especially when
there 1s an allergic cause  Obtundia ointment or Italian
Balm 1s sometimes helpful Use a fatry soap and
temporanly bathe less often  Search for the cause Be
sure to ash for the help of 2 dermatologist or gynecol-
ogist 1f improyement 1s not prompt

Emdermophytosts (Athlete’s Foot)

Many people are affected with stching, scaling, crack-
g or blisters on the feet, especially between the toes
This condition 15 often a ringworm mfection or epr-
dermophytosts, as 1t 1s called, and 15 caused by a vege-
table parasite which grows in the skin Tt ss less com-
mon now than formerly It 1s particularly dangerous
to diabetics, because it leads to scrarching and by
softeming of the skin between the toes allows an entry
to more dangerous nfections The disease 1s usually
acquured by walking barefoot on the floors of shower
baths, dressmg and locker rooms, infected bath mats
or any floor or floor covenng where others who have it
have walked 1n1 their bare feet
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The disease most commonly shows ttself as a shght
craching or scahing, giv mg the appearance of dead, white
skin between che fourth and ffth taes  The so-called
sofc corn 15 one form of this infection  The shm may
look parboiled In more severe cases groups of small
deep blisters come on the soles of the feet and the palms
of the hands  This form usually itches intensely  Most
cases are worse dursng hot weather or when weanng
shocs and stockings which heat che feet

PRFVENTION AND TREATMENT
Ob ATHIFTES FOOT

1 Wash the feet wath soap and water dasly

2 Dry the fece with a paper towel or with a towel
which will not be used on the rcst of the body

3 Stand on a clean bath mat, a newspaper or paper
tonel wWhen you get out of the bath

4 Never walk on any Roors barefoot

5 Do not wear wool stockings next to the shin—
wear thin socks made which can be boifed

6 Do not wear shoes which heat the feet

7 Use this dusting powder on fcet, in shoes and bach
shippers

Grams
~aliey he assd 2
Benrow e} 2
Take [{ed]

8 Wach signs of the disease rub a hieele of chus ot~
ment every tizht on the affecced parts

Grams
Salict i send 2
Preciptated sulphur 2

Lecralacum Jelly i
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9 Wash your hands after touching your feet
10 Don't scratch «f feet secch—put on omtment
Certain of the angry eruptions seen about the genitals,
buttocks, 1n the groms, armpits or under the breasts
are ikewise due t0 a sumlar mfection  These ustally
yield promptly to treatment when the urme becomes
sugar-free and the sugar in the blood falls If they do
not with scrupulous cleanhness, careful drying after
bathing, dusting with a small quantity of a simple
dusting powder see a skin specialist

Bouls

Today physteians sull usually employ antibiotics 1n
combating infections of the shin and the course of
treatment 15 thereby greatly shortened, nevertheless,
Dr Bowen’s! rules for cleanhness given in 1917 still hold

1f there 15 the shghtest tendency to bails (furunculo-
s15) at once adopt the simple measures which in part
are here recorded  Take a shower bath twice 2 day
with soap and water, using 2 fresh piece of sterthzed
gauze and powdered or liquified soap, dry the skin with
a freshly boiled towel without rubbing or blot it with
paper towels so as to avord breahng open any pustule,
the whole body 15 then bathed and dried with 70 per
cent alcohal alone  “This procedure—thorough bathing
and soaping, the application of 70 per cent alcohol 1s
repeated, morming and mght A further point of vital
importance relates to the clothing that 1s worn next to
the skin Every stitch of linen worn next to the shin
should be changed daily, and in the case of extensive
furunculosts all the bedclothing that touches the in-
dividual, as well as the mghtclothing, should be sub-
Jected to a daily change ”

tBowen Jour Am Med Assn, 55, 209, 1910, Boston Med
and Sueg Jour, 176, 96, 1917
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“The washed nech, like the watched pot, never
boils,* my friend Dr t Gorham Bngham often told
patients

Carbuncles

Carbuncles are similar to bails, bur more setious
Ihey should be treated invanably by a surgeon from
the sttt Carbuncles are dreadfully dangerous of
themselves and also because they make the drabetes so
much worse  Forrunately now they are comparatively
rare  Still more fortunately, with penieillin the dreadful
mortality has been abohished and today operations 1n
the majonty of cases are avoided  f remember the fime
when etery other patient with a carbuncle died  Prompt
treaement today ghves miraculous results  In fact we
probably do not have more than one admission n 3000
for a carbuncle and the need of operation seldom evists
Today patients are much cleaner than formerly

Poison Ivy

The best way to prevent poisoning from 1y 15 10
\nuw the appearante of the plant and Leep stneth
away fromar  1fyou have touched e, however, washing
over the skin exposed to the poison with a 5 per cent
aleoholic solution of fernc chloride will entirely prevent
an attach  If vou cannot get this, use alcohol and
follow 1t by a thorough scrubbing with laundry soap
and water

When the ¢cruprion has appeared 1t 1s too late to use
these measures as preventines  Various antidotes are
now available at a rehable pharmacy
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CONSTIPATION AND DIARRHFA
CONSTIPATION

Tur bowels should move datly  If they do not, I
think i generally means a poor bringing up in childhood
or gross neglect in later ke To this end nothing com-
pares m eBectiveness with the cultvation of regutar
habits and hours for thts purpose  Time 15 required,
and one-half hour, or even more, assigned to the torlet
ac the same time of the day for three successne days
will often bring relief from consupation and this will
persist for months  The coarse vegetables and frutts of
the diet may prove quite suffictent, but 1t 1s essential
to umpress upon the pattent the necessity of prepanng
coarse vegetables i a simple manner Tt s perfectly
possible to coal cabbage, caultflower, turnips, parsmps
radishes cucumbers and ontons so as ro be umrntating
to the digestive tract and yet preserse their laaatie
qualittes  This 1s tmportant because the prolonged
and careless use of coarse vegetables may bring on the
spastic tvpe of consipation which renders their aban-
donment for a period almost necessary  Cautton should
be exercised in the use of br:n} because nimpumr) mf'es

. "oe o~ -

tno glasses of water tahen while dressing are helptul
Mineral ot used 1 place of alive o, 2s an ingredrent
of mayonnasse salad dresstng, 1s excellenr, but 1t 1s not 2
good plan to use rmeral ol month i and month out X{
may remore fat-soluble yiramms  Mineral ol and mil

{183)
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of magnesia, each a tablespoonful more or less, 1s efficaci-
ous Never purge the bowels, but depend upon an
enema or upon simple laxatives, such as milk of mag-
nesia, alown, gram 1, flud extrace of cascara sagrada,
10 to 30 drops, extract cascara sagrada, 5 grams  The
ordinary compound rhubarh pdl, although now less
casily obtainable n any drug store, was the catharuc
most 1 use at the Deaconcss Hospital - These are very
satsfactory  In certamn rhubarb pills the presence of
peppermint or salicylate may cause the excretion in the
urine of an acid which can be confused with the diacetic
acid of acid poisoming and thus lead to unwarranted
alarm

Citrate of magnesta n hquid form 15 contraindicated
In one preparation examined there was found 11 per
cent of sugar  [he amount of sugar 1n one bottle was
more than 2 tablespoonfuls

1f the patient has not had a movement for several
days at the beginning of treatment give an enema and
follow by some simple cathartic or mild laxatwve, and
then give another enema taelve to twenty-four hours
later, but do not purge the patient  Gamn enough 1s
obtained 1f 2 movement ts produced once in twenty four
hours when 1t has only been taling place once 1n
seventy-two In other words, do not upset any patient
who 1s 10 2 tolerable state

Case No 559 warded off consupation by sawing
wood, and Case No 265 regulated his bowels by eatng
daily a shice of raw cabbage for breakfast  Thas 1s one
of the reasons why cabbage next to lettuce 1s the most
useful diabetic vegetable

If blood 1s ever passed by the bowels, 1ts source
should be found and the cause ehmmated Don't be
content with a diagnosss of hemorrhoids unless com-
pletely justified by examination  This generally means
not onl a digital examination but inspecting the lower
bowel with a proctoscope and usually an v-ray after a
barnum enema
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DIARRHEA
The reverse of constipation, diarrhea, 1s rare 1 dia
betes, but occ Ilv 15 very troubl and taxes

the doctor s shill - Relief 15 obtained only by remotal
of the underlying cause It 15 a serous complication
When 1t occurs the patient should go to bed 1mme-
duately, heep warm and live upon hot water, broths, hot

b ' ' i PR i

mnt of gruel Temporanly being withour food for a
few hours 1s allowable, but this should not go on for
long  The carboh; drate of the diet should be conunued
i the sumplest form, such as gruels, crackers, roast,
rice, macarom or ginger ale For their carbohydrate
content see food tables, pages 287-296 Broths are
most desirable because of their content of salt and thev
can be thichened with weighed (measured) quanuities
of flour or rice A tablespoonful of flour wetghs about
6 grams and 1s the equis alent of about 5 grams carbo-
hudrate See also Table 11, page 191, for the equn alent
of the standard diet 1n simple and unirntaning form

The return to the diabetic diet 15 rendered easy by
the use of cortage cheese, soft cream cheese, lean meats,
ocatmeal, milk, cream, biscuits, toast, eggs, pureed \ege-
tables The carefully prepared tender vegerables ate
frequently better borne than a diet contaming con-
siderable quantsties of albummnous and fatry food
Milk should be boiled and taken with 2 teaspoon  Take
hquids between rather than ar meals

If diarrhea exists, me water could be employed or a
portion of the allowed bread could be crumbled mnyy the
milk Mk 15 also satisfactonly diluted with Vichs
Celestin or Kalak Water Dunng infections orange
yutce (10 per cent carbohydrate) 1s desirable, but fol-
{owing abdominal operations ginger ale, which 1s about
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the same strength, 1s preferable, because 1t 15 less hkely
to cause cramps 1 think surgeons should employ
thickened strained soups and rice far more often than
they do It 1s easier, I know, to order intravenous
glucose, but that 1s expensive

Taste 11 —~A SusstrTute For STANDARD Diet

Useful 1n the Treatment of Patients with Infections or Digestive

hsturbances

Carbo
hydrate  Pratesn, Fat

Food grams  grams grams
AL 960 ce {1 quart) 48 32 32
20 per cent cream 120cc (4 pine 1 4 2
Bread 90 grams (3 large slices) 45 8 0
Qarmeat 30 grams dry (240 gms

coaledt 0 3 2
kep 1 0 6 6
Buteer 30 grams 0 0 25
17 §5 89
4 4 9
Total Calorics 468 220 801

Cottage cheese made of skimmed mith—30 to 60 grams —once or
twice a day if more food 18 desirable

If hiquid 15 not retained by mouth 1t may be necessary
to give salt solution and even 5 per cent glucose solu-
uon intravenously  If there 1s any suggestion of food
remaning in che stomach this should be removed by
lavage  lhe lower bowel should be cleared with an
amnma and S A SN 1 - 1 - 11
an exammatron by v-ray  The physician may admuinis-
ter an oprate or he may give a teaspoonful of bismuth
subcarhonate before each meal and after each loose
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movement  Rest 1n bed 1s the essential and the best
sort of treatment  Diarrhea, especially diarthea alter-
nanng with constipation, 1s a serious state and a doctor
should be consulted He w1ll wish to exclude malgnant
disease, ulcerative cohts, or dysentery by examination
of the rectum with a speculum and x-ray of the entire
digestive tract

Diarrhea may necessitate the decrease or the increase
of mnsulin  As a result of the loose movements, the
carbohydrate of the food 15 less well absorbed, and 1n
consequence the msulm has less carbohydrate upon
which to act and an nsulin reaction may take place
On the other hand, with vomiting and diarrhea the body
1s forced to depend upon 1ts own protein and fat for
nounshment and may consume so much of these
without any carbohydrate at the same ume that aad
porsoning takes place, and this can eastly go on to coma
In the presence of acidosis msulin acts less effictentl
and hence the demand for an tcrease mn the dosage
of mnsulin

Upon all such occasions 1t 1s safer to reduce the
protamme zinc msuln and supplement it with small
and frequent doses of crystalline msulin  The same
general rule can be followed as in the case of infections
(See page 183 )

Purgation and fasting were the weapons used by
Guelpa to get his patents sugar-free, and they were
most efficacious  Consequently, when these conditrons
occur by chance 1 2 patient cautton 15 demanded or
else a httle insuhn will produce an unespectedly great
effect

Diarthea 1n any diubeuc 1s dangerous Call the
docror

Nocturnat Diarrhea

1
Nocturna) diarrhea 15 a tronblesome comp(amrt antfn
especially annoying because the bowels are often
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contmnent It occurs once or twice 1n a thousand cases
e a ~

possible deficiency of pancreatic secretion, and depend-
ent upon an intestinal neuntis  Treatment 1s directed
to offsct these states At times intramuscular ingections

Fic 24 —Case No 2560 n August 1924 onset diabetes n 1921
atsicy cars of age, n 1959 he 1s a hardworking fany er married with
thee children  When in lsw school he found 1t necessats to resume
exercise

of crude hver extract prove efficacious, but chese must
be continued for months 1 do not recall having
encountered an instance of nocturnal diarthea i a
patient whose diabcres was under control

Caution —Pain 1 the abdomen should never be
neglected nor should delay in scehing medical advice
for 1t be permitted  Lyen in health 1t may be defficule
and rquire time to determimne exactly the cause of
abdommal pamn  In a dabetic 1f a senious cause for the

4]
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pamn 1s present acidosts may also develop within a few
hours and obscure the signs and symptoms upon which
the doctor must depend in making a diagnosis  The
result may be confusion resulting in death Do not gne
castor o1l or other strong cathartics at such a ume
P o ' '

t

¢

had his gall stones operated upon at the age of 83
From his example thousands of lives may be saved
An appendix or gall stones i a bottle by the side of 2
patient s bed does not cause worry
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SURGERY IN DIABETES

I'nir surgeon ss the drabeuie’s friend It 1s the surgeon
who cures the infections which make his disease worse,
extracts hus bad reeth and poor tonsils, removes his
appendiy, takes out his gall stones or thyroid, thereby
n some cases almost causing the drabetes to disappear,
or hastens recovery from tuberculosts by an operation
on his lung  Finally, it 1s the surgeon who often can
relicve the diabenic from the suffering of gangrene by
the amputaton of his leg, or, better stll, now save 1t
by the removal of a toe or grafung n a new blood
vessel and, best of all, cure a cancer by 1ts early detec-
tion and exaiston By the shill and cooperation of the
surgeon s brothers, the ophthalmologists and obstetri-
cians, blind diabetics often can recover their sight and
mothers can have the joy of bearing a ning child
loday over one-third of the quota of our hospieal dia-
betic heds are occupred by drabetics with surgieal
complications, despite the fact that dreaded carbuncles,
mastord disease and lesser infections now are cured,
without surgrcal intervention, by medical means with
anubiotics and chemotherapy  Surgical mortality n
drabetes has now been reduced to less than 3 per cent
at the New England Deaconess Hospreal

Evers other diabetic 1s operated upon durning the
course of fus disease  Diabetics are just as hable to
discases requinng the surgeon s help as non diabetics
and mdeed, rather more so, because nfections make
the diabetes worse and 1t 1s mmperatnve o get nd of
them  Gall srones are common 1n diabeucs and prob-
ably 25 per cent of those above thirty vears of age have

(195)
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them  Gall stones precede rather than follow dizbetes
Appendxfms occastonally occurs and 1s easily confused

nid of 1t, and increasingly so the y ounger the individual
Diseased tonsils and abscessed teeth require removal
Carbuncles are serous, but if treated early the danger of
death disappears  The most common surgical ailments
are those of the lower extremities due to gangrene or
chromic infections mnvolving the bone  Such conditions
begin unobtrusively mn elderly people, because old
peoples feet are not senstuve and so myunes whether
from shoes or from burns, cause little pan, and an old
man may walk around all day with a tack imbedded in
the sole of fus foot and not realize it A fissure between
the toes produced by epidermophytosis (athlete s foot)
often 15 the source of 1nfl 1on which 1s ¢ bl
for weeks 1 a hospital  If neglected, these abrasions
cuts cracks or burns of the skin become infected and the
mfection burrows deeply mto the tissues and joints
because the resistance 1s low, due to poor circulation
As 2 result amputarion of a toe, foot or leg may be
necessary  Piching, cutting, or teanng a callus or 2
corn, or pricking a blister may lead to such an infection
Corns on the upper side of the toes are espeaally
dangerous, because so often these become infected and
the joint n turn 15 mvolved Take advantage of 3
churopodist s skell  Ae the first sign of even a minor
foot infection refer the patient immediately to 2 surgeon
Let hum have the responsibility for further treatment
If a diabetic washes his feet every mght, he can dis
cover trouble with the feet early, should 1t occur  Corns
and calluses can be softened and rubbed off with gauze,
pumice stone or emery boards Do not prich 2 bhister
Put that responsibihity upon the surgeon Th:maanE
of the sutgical diabetic beds at the hospreal are suf
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flled with pasents who have gangrene or nfections of
the feet, and these conditions are really to 2 very farge
extent needless  ortunately, however, deaths from
gangrene have dropped from 8 per cent to 1 per cent
0 our group

Modern methods make the surgery upon diabetics
safe and nsukn allons any type of anesthesta which 15
pecessary  Sec page 173 Should ether be employed,
the Iner 1s protected by the patient beng operared
upon eatly i the morming so that carbahydeate from
the preceding everung meal walt sull be stored i 2t
1f the operarson ss fater m the day 1t 1s safer to depend
upon intrasenous glucose 1n normal salt sofution  Gin-
per ale, brochs, water gruels and, except in the case
of abdominal operanions, orange pnce can be employed
soon after the operation  Doctor and surgeon, boweser,
must wark hand in hand o get the most successful
results It 1s wiser o operace when the urme s sugar-
free, but it 15 wrong to put off an operation, esen of not
sugar-free, should the surmecat condinon be prowing
worse  Insubn 1s given according to the need and, as
myeals are wregular, more by the hour than in the duy,
depending upon the state of the pagent and as de-
scrbed  {See page 553 One tnes 1o keep the unne
sugar-free but is usually unsuccessful for a day or tno
follow ing operation

Often a panent wonders why a doctor, as well as o
surgeon wisits bim twice datly, hefore and after an
operation The veasons are plum 1t 18 essential 10
Leep the dubeces well contralled and the doctor has
more cxpertence and ume to do thus than the surgeon

ears ago cancer was rave in diabetics and no wonder,

beeause they died so young and hved so short a time
x5 differeny roday, because thes tive to be so old and
three tumes 3s ong Indecd, 9 pes cemt of our cases die
of cancer  Bur cancer we have proved bears no relation
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to diabetes  Especially watch for cancer in the digestine
trace and lungs, where 1t 15 easily overlooled
I think fever diabetses should die of cancer than any
other group of people i the world of sumdar age, be-
cause diabettes are under such clase supecvision of
physicians that the cancer should be detected earlter
and m a more operable stage
v v P IRT] P
the
rec
the disease has been burrowng unnoticed for years and
has brought on profound degenerative changes i blood
vessels The supposedly muld or moderately severe
surgrcal diabetic 1s really 1n a far more sertous conditton
than the child, as Kendall Emerson, Jr , hasemphasized,
because of the prolonged pre-diabetic state
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DIABFTIC COSTS

Tt mEY of a drabetic patient with s fresh vege-
tables, frua mulh eggs and meat i somewhat expensise,
bue st costs (ar fess «f the disease 1s coneeolled chan of
uncontrofied  In the latter state the waste of food
the form of calories lost as sugar m the urne ts enor-
mous

The cast of treanng the disease 15 small compared
with the cost of rreatment of sts comphications which i
huge 1 doubs sf a diabetic diet costs over one-quartir
mare than the scandard American diet  An attack of
diabenc coma imvolves on the avirage 2 mmmum
opense of $100 2 sore toc wath spread of miammanon
wto the entee foot or {eg often 8300 to #1,000 che
anquirement of tul 1 $2300 or th b wa
vear  Prabenc doctors pracircaliv never deselop coma
seldom acqure gangrene and for years | have scen bur
two diabetic doctoss with tuberculosis {2y diabetie
patients too shoudd avord these exvrayagant comphea
trons  “smebody pays for al) of chese even of the pa
cunt docs not s 1s one of the reasons for budding
the Hospstal Jending Chime See page 2013 se thar
patsents at hoele espunse can Yearn to avord such costly
snous and unhecessars compheations I they gu
without apareties much of the difference n cost s
sved

Case o §171 tald me thar before trearment was
Fegun he 2o 13 epgs for breakfast oot by any means
s aseunt bur bueasse he wanted them

Case o 1147 afady aped chusry fise vears ate a
doszen eges a day and 1 cesponse to my cequest gave

1199
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me a report of her datly diet before she began treatment
This was estimated to contain carbohydrate 179 grams,
protem 194 grams and fat 327 grams, but I suspect the
carbohydrate must have been much greater before
treatment actually commenced Although the diet con-
tamed 60 calones per kilogram body weight nstead of
the normal 30 calones, the patient, while upon 1, lost
66 pounds m a litele over two and a half years The
season for this was apparent, for on October 6, 1916, the
volume of the urine was estimated at 6000 ce (6 quarts)
and the sugar was found to be 5 per cent, or 300 grams
(10 ounces), the equivalent of a loss of 1200 calories m
the unine 1n twenty-four hours, or about four-fifths of
1 pound of body weight In one year the weight of
sugar lost would amount to 240 pounds  The duration
of her drabetes was 5 5 years, she died in Seprember
1919 of diabetic coma, three years before msulin was
available

Case No 295 vorded 1n ewenty -four hours, on October
23-24, 1909, approvimately 10 quarts of unne (nearly
20 pounds), contaiming 680 grams of sugar, the equtv
alent of 2720 calones The weight of his urine for one
day was equal to one-fifth of that of lus body 1n other
words, he lost 1n the unne 54 calories per kilogram, an
amount sufficient 1n calories to supply almost double
Iis own needs if taken n the form of food which he
could assimilate

Duabetic patients with acid potsoning lose calones
i the urine 1 the form of hetone bodies (acetone,
dracetic acid, 8 oxy butyric acd) as well as of sugar The
quanttty of acid bodies thus lost 1s quite considerable
These acid bodies represent wasted food just as much
as does the sugar in the unne  Case No 34415 a good
dlustration of this On December 25-26, 1911, he
excreted 188 grams of sugar, the equivalent of (188 X
4) 752 calortes, and 1n addiion 55 grams of acid bodses
equtvalent to (55 X 5) 275 calories  Acid intovication
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15 really a dreadful robbey, for bestdes stealing the food
of a pattent, st frequent]y steals ns hie’ Aganse w
the diabetic can nsure humself by not overearng, par-
ucularly by not overeating of protesn and fat, and by
Leeping the unne sugar-free with diey, exercise and
insulin

The dimbenic can samve money 1f discrevon s em-
ployed Ol or othes prep may be
substuruted for butter and employed msread af bacon
and cream  Far in the form of 1egetable fae 1s much
cheaper than ammal fat and preferable  Vegeeables,
whether fresh or canned, can be puschased mn bulk
Broth 1s expensive and 2 luxury  The home canming
of s egetables i diabetse famihies should be encouraged
A garden s a great advanrage bur even ¥ per cent
vegetables must be consomed with discrenion A dia-
betie boy tock 3 salt celfar with an ounce of salt into
the romato patch and ate 33 romaroes one mormng!

1 ettuce may be the best vegetable for a diabenie, but
cabbage 1s the cheapest  Patients seldom ure of cab-
hage any more than normal mdiaduals nre of potato
Pechaps this s becanse it can be sesved in 50 many
&ifferent forms  Fats are costly as compared with
carbob) drate foods, but there 1s grest vamanon i the
cost of far

The total expenise of treatmient of diabetys, mncludiag
all diabenes, has decreased marked!y an the lase decade.
although for one diabetsc for one day w a hospreat 1 has
nsen  Teachwg s cheaper than nursmg and w the
Hospreal Teachung Chimie the duranion of stay ss halsed
and 1n fact, on Varch 2, 1939, was reduccd one dollar
aday pur pavent We hope aff Bospreals soon will adjuse
their rates and make ther charges according 10 the
care required. Patients remawm 2 few dass mstead of 2
few weeks  \More and more are feacming details of treat.
ment 1n a doctor's office  The use of msuli allow s more
food 1 the form of casbobn drare and cachohs drate 1s
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cheaper than protetn and fat  Lhe cost of insubin drop.
ped from 3 cents for vne vt to about pm wnt for three
umts  Perhaps the most impostant faceor of all 1s thae
relatsvely expenses have dropped, boause patenes are
so much mare vigorous that now they can be self-
supporting

Much more can be done i rdwiing sypunses for
diaberses  Hosputal costs are shochingh Jugh  They
could be matersalhy lowcred of patients were dlasvned
according to pursing care sequred  AMany are ambula-

Fie 26 Phabetw ildren of the £11ea Barton Birchplace Lamp
spenud every other Suaday aftetnoon m chie summer on ase farm
Recenth @ 1958 there weee X2 ¥ was quae an undertabms €
e ach one 4 horsebadk aide unest the problem was solved by
Fepmy who lored (o carn three at « coue

Dun e vou think sur zechmiaan Fepar abso preters 1o do theee
blood sogars in ome barah rather than zach one of the three seps
rareh > buen Molle san s s easter to boke three aves of bread
 the oven at opr hme on one fay than m hest ap the men fr s
sagte donf three nmes

Have 3 heart! Dong avk for an mmediate repere of a Mol
SURAT NrTpE M emetRenu sty Arfange for tests vn 2 wholesale base
and sufuce laboratory work for the tevhimnan ant she will sedime
cases In to ges the daburatun o 4 o 18 blood was seegs
WA W s shidieate Far
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unttl 1924 The course of the disease in children, more
than anything else, throws light on the question
Only I8 per cent of the diabetics I had seen up to
19144 survived vwenty years, bur this has increased to
42 per cent for 1956-1957, and i face all with onset
under forty years had lived an average of twenty or
more years at this period  To show how rapidly the
number of long duration cases 1s growing, paruculatly
with children, [ find that \n 1934 the Joshin Clinic had
15 diabetics with onset m childhood of fifteen years
duration, but in November, 1952, of the 3246 children,
825 had had diabetes twenry years, 98 for thirty years
and 5§ for thirty five years, but none for forty years
By 1957, out of a total of 4219 children with onset under
15 years of age, there were approimately 3351 cases
known to be alive (80 per cent) OF this number 8
have hved over 40 years, 76 over 35 years, 215 over
30 years, 399 over 25 years and 917 over 20 years
Many of my diabetics live longer after they have
R PR 32 1 F plar
mate
sofa

friend I am able to give the medal, designed by Ameha
Peabody, shown on page 210 of this book  The -
seriptions upon 1t speah for themselves  The medal 1s
made of bronze, but 1f the patient should live one-half
2p21n as long as his expectancy we would anard a medal
of silver and 1f so fortunate as to live twice as long as
his expectancy, we formerly gave a medal of gold, but
now the number 1s advanang so rapidly T fear it will
be too much for our diabetes funds

The longer Wife for diabetics has been summanzed 1n
2 Bulletin published by the Statstical Department of
the Metropohitan Life Insurance Company ¢ The death
rates for all ages of Iife decreases uniformly and without

Metropolitan Lafe Insurance Co Statisucal Bulletin 38, Mo 1,
1958 Jan
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a sgle break from the carlust penod 1873 1914
through that of the ast, 1939 1945 Wath onsec undur
ten years the mortahty has fatlen 99 per cent and ¢ven
at age sicty ot has decreased 72 per cent This cable of
death rates shows no halung tendeney  Progress has
been wmnterrupted  Fuadends for diabenes alf che
traffic bghts are green

PROPORTION OF FATAL CASES SURVIING 20 YEARS OR LONGER
ERA
1898 1918
1932
(922 1929
130 916
1937 1983
1944 1942
1950 1955

1956 1937

Fro 27

Expectation of hifc i tabular form s shona w Table
14 Hus table, honever, makes no allowaned for im
provements which may tabe place m the treatment of
diabietes in the coming guncracion and thercfore ander
states rather than overstates the life expoctancy of the
dnabetic  As a macter of face 1c 15 a farr statement te
say that whatever the age of a duabesc ar chie onsee of
s disease, s capecrancy s approumateh three
fourths that of chose of the same age abour hum wathour
allewance for new disvoveres

Are you st an average diabetic or anc vou abore the
average w sneelhgence, backbone and courage | hape
vou bedong 1o the Tatser class
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TasLe 13 ~EXPFCTATION oF 11FF In YEARs FOR UNITFD STATES

1H9—1951*

Veles  Females Vales  Female
At Hhe Whue dee Hhve Wkt
0 6631 7203 55 1”1 2258
i o4l 7277 56 1841 277
7 oS85 NN 57 1770 2097
3 664 7078 58 170y 018
4 71 7004 59 1640 1941
H 6377 909 0 1870 186t
6 6282 6313 61 1513 1759
7 GIR7 €717 62 o1 171>
8 « 0 63 139 1642
9 99 63 121 T
0 895 (426 I 127y 1500
1 3802 €323 o 1219 1430
2 57 6231 67 et fie?
3 36 6133 3 i 2%
4 508 (036 I w0 2R
3 SEIR 5939 70 1007 11¢%
1 $324 %42 7 IR 1108
7 5230 5743 7 910 1049
3 5137 4 73 8ot 991
9 5045 5383 n 20 9319
0 4952 5456 7 777 RRY
1 4960 o300 7 7i K33
2 4768 48265 77 T L]
3 4677 S1(@ 78 6% 741
4 8 07 79 6 70t
§ 49 1 #0 IS
3 + 482 8t IR ]
7 4908 478 8 522 w8y
3 4215 4091 8% €91 543
3 4122 459 ] 4251
0 4029 4500 &5 45 483
1 1936 440, & 410 4%
2 ELE TR B 11 &7 N7 4
i 75t 421 2 3« im
¢ (5) 4122 59 34 174
i1 568 40 2% 20 17 351
3 176 3918 it iw 1n
37 3R 34t 92 2 3m
L] 29y 748 9 /Y. ]
19 2 S 9% 202 b243
0 1173 ot 9v 248 256
4 029 3473 % 16 24t
h 942 1K o7 228 2w
43 3 3291 " 2 N
€ 771 1200 » 2 m
+ g7 12 100 190 192
4 08 02 101 (R L]
47 y12 291 10° 1N
44 YRRt 10% Ver e
» 3l 22 104 159 16
50 I 10y [T ]
51 200 2991 0 T4 14
52 Ve X 107 140 140
55 0> 2423 108 LR R 1)
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TanLe 14 —ExpEcTation of Lire

For White Persons 1n the General Population and for Digbetics
of the Joslin Clenee (1947-1951)

United States Diabenies

Age 1949-1951 1947-1951
10 589 442
20 496 361
30 405 295
40 316 24
50 233 160
80 160 108
70 101 71

Quarter Century Victory Medal Diabetics

The purpose behind the Quarter Century Victory
Medal for diabetics was and 1s to spread the 1dea that
diabetics can live long and healthfully, to grant distincs
von 10 those who deserve 1t and to disclose what manner
of life and treatment has made this possible The medal
was designed by Ameha Peabody 1n 1947 for The Dia-
betrc Fund of the Boston Safe Deposit and Trust
Company and 1s awarded upon recommendation of ts
Advisory Committee To date 85 such medals have
been disertbuted and now 1n 1959, the average duration
of diabetes of the medalists 1s 33 years  The group 1s
remarkable 1n that on the whole 1t 1s symptomless It
shows that diabetics can be in healthy condition 25
years after onset and 1t discloses that the reason 1s the
active, energetic treatment, partrculatly ac the onset
of the disease  The recipients are explorers, discoverers
They have demonstrated that not only have they fived,
but have lived more abundantly

The conditions upon which the medal 1s granted are

1 Proof that diabetes 15 of twenty-five years’ dura-
tion
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2 Ceruification that the pauent’s condition ts ex-
cellent on physical examination and on examination
of the urine

3 Cernfi by an lited ophthalmol
that the eyes are free from complications

4 Certification by an accredited roentgenologist that
there 15 no evidence of calaification 1n the artenes

\-Ray Films Needed

(hest—PA and Lateral films taken at 6 ft Lumbar
Spine—I ateral film to show abdonunal aorta  Bone
technique—moderate density  Pelis—ADP vien  Bone
technique—moderate density  Legs—I ateral films of
bothlegs  Films must extend 17 inches in the axis of the
legs from (and including) the popliteal space to the
ankle  Technique suggested for a patient of average
size 100 MA, 1 second, 58 KV at 40 inches with card-
board foldets  fnkles—1 ateral films of both ankles
extending to a pont helow the os calas and using
cardboard folders

Ve ash that the v-ray films be submitted to us to be
Tooked over by the roentgenologists here who to date,
with two exceptions, have passed on our 85 cases

Applications should be submitted to

Dr Elhotr P Joshn, Chasrman Advisory, Commuttee
13 Joshin Road, Boston 15, Massachusctts
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THE PRFVENTION OF DIABFTES

Try to prevent the development of diabetes, but
even 1f you do acquire 1t, discover 1t early and thus
halt 1ts progress

It has been shown that 1 a dog with pancreas par-
t1ally removed, experimental diabetes can be prevented
if the dog 1s not overfed, and 1n a symlarly prepared cat,
made diabetic with mjections of anterior pitwitary es
trace, 1t can be cured if the blood sugar ts Lept normal
The amount of 1slet tissue which makes wsubin m the
pancreas may be substanually increased m an ammal
by treatment with anterior preurtary extract and this
approach has been applied with some success 1n the
alloxan diabetes of rabbits The knowledge already
ganed 1s encouraging and eventually may be applicable
toman  Whether success 1s attained 1n months or y ears,
it 1s a satisfaction that these recent developments
support the vigorous and aggressive measures thus far
advocated to control the disease  Fight 1t from start
to fimsh and victory 1s nearer now than ever before

Heredity
It takes two to make a diabetic  See Chapters 21
and 22

Obesity and the Drabetic
Since you cannot pick your parents and grandparents
and thus avord diabetes, do the next best thing and n?z
get fat  According to the Northwestern Nartional Life
Insurance Company 1f a person 1s 10 pounds ot erveight,
(214)
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the avcrage chances of death are inereased 8 per cent,
S v v oap fon '

yout are thirty-five years of age, but after that 1 1s not
allowable if there 1s any tendency to diabetes in your
famuly, aud wndeed 1t 1s contrary to future good health
under any aircumstances  To mhent diabetes 1s blame-
fess, but to acquire 1t through obesity when you have
an hereditary tendencey to it 1s blamable

TasLe 15 VARITION FR M Nerual cF Saxivem Weaonrs ar
(R ERIOR T ONSETOF T00C ant s oy Tri e IHABFTFS CALCULATED
ok Huour ACE AND SFX SEconn SFries 1926

A N \o s

Nf under oter n rmal

Age vewrs cases weight  weight  tooaght
o 10 43 19 & 16
1120 3] bl 27 33
21 50 112 1n M n
3140 172 8 153 1
41 S0 44 7 207 0
HE] 252 2 220 30
an ” 5 o 8
n 14 1 n 2
180 1000 ” m 151

Diabeties 1 muddle hfe are provertally fat before
the discase begins  Formerly, but now less commonly,
1 nas often possible in a diabeue class of 30 persons to
pick our 10 whose combined weights before the onset
of the discase equalled onc ton The average werght
of 1326 marned dizbetic women above the age of
forrty finve vears coming to me for treatment was 181
pounds and of 111 single women Y61 pounds  One
must prevent overwerght i marntd women  bn a
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group of 1000 dizbetics arranged by decade of onset
there were only 77 who were underweight, 151 of stand-
ard weight but there were 772 who were overweight
11t 15 most exceptional for a thin indinidual over forty
years of age to get dhabetes

In nuddie ife diabetes 1s avernhelmingly more com-
mon 1n women than in men and obesity 15 an important
factor 1 suspect 1t aceounts n large measure for the
predominance of diabetes in Jewish adults and in Negro
women Compare the weights of these two groups now
with similar groups even a decade ago It s especially
notable that colored grls are now seldom overwerght
Consequently, efforts for prevention should be concen
trated upon women, and espectally Jewssh and Negro
women One must wnsist that these susceptible in
dniduals do not get fat, particularly of there 1s also
present an hereditary tendency to diabetes

If one regards diabetes as a penaley of obesity, the
greater the obesity the more fikely 1s Nature o enforce
1t A fat man generafly has a fat wife, so 3t 1s net un-
common to encounter the disease 1 both heads of the
farmly kot parents brng up fat children, so 1t 1s no
wonder that diabetes 1s found in fat famibies A fat
nurse cuts a fat shice of bread and a thun nurse auto-
maucally cuts athin slice  Obestty 1s so common tn the
Hebrew race that 1t 1s easy to understand thar Dr
Hyman Morrison in 1916 found diabetes two and a half
times more frequent in the Jewish population of Boston
than among the rest of the whabitants Not many
vears ago | found that T had examined only one adule
Jewish male and only one adult Jewish female who were
underweight prior to the onset of thewr diabetes  The
statstics of Isract should be of great value  Will the
incadence of diabetes grow fess®

L ack of excrerse Teads to overwerght and thus 1s an
indirect cause of diabetes  Disuse of the museles, how-
ever, 15 also a direce factor, for 1t 18 largels in the

&
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T

F1G 31 —T¢ took the combined werghts of these three nurses to
equal the weight—315 pounds—of one of my duabetic patrents, case
4236 Shelned 18y ears with drabetes I am happy to add that the
three nutses in 1959 are alive and wergh 356 pounds



PREVINTION OF DINBFTLS 219

muscles that the sugar formed from the food 1s con
sumed The man who gives up an active ourdoor Life
and 1s promoted to an office chair by this change be
comes a promusing candsdate for diabetes  Policemen
firemen aviators—beware! Very hikely this s the rea
son diabetes 1s more often met with 1n those living n the
aity thanin the country , beeause 1n the csty there s fess
physical work  So, too 1n a larger sense this mav ac
count to some degree for the increase in diabetes in
recent years, because now we depend so much upon
mechamical devices instead of our own muscles  Flee
triciry and the automobile i the hereditrnhy predis
posed are undoubredly responsitle for mamy cases of
diabetes 1 xeraise 15 important in treatment of dia
betes but just as smportant 1 presention

An existing diabetes grows worse in the presence of
any nfections disease, whether general fike pneumona
or focal fike tonsilliis or 3 ol but it 1s vt to be demon
strated that an infection causes diabetes save when i
occurs 1n the region of the panereas and gall bladder
and there 15 even doubr alout that  Neither an
fection nor an injury makes drabetes permanently
MOre Severe

Convalescence from Disease or Injury

Following an infection rapd gams i waght often
occur durng convalescence | remember U gamed 17
pounds n 17 days following my first attack of pneu
moma in 1906 and then called a halt to overeating

Pregnancy

Dunog Pregnancy sugar 1s apt to occur 0 the unne
Mild cases of ghcosuna which po untecated i preg
nancy mas later in the same or m subsequent preg
nancies bucome aggravated cases of duabetes  Partc
ufarly m fannlies with a diabetic heredits when preg
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should be followed by exarmnations of the unne every
three months for a year, and thereafter every six months
for hfe

The gan in weight which so often follows cessation
of nursing should be avoided  Mothers should nat con
tinue to eat for two persons when they stop feeding one
Gain m weight at the menopause 15 proverbial  Faur,
Fat and Forty

It has been said by Professor Hoet of [ ouvain that
90 per cent of the women whose infant wesghed 3000
grams and 100 per cent of those weighing 6 hlograms
will eventually develop drabetes In 1901, a babv was
born weighing 12} pounds  In 1926, the mother, and
n 1947, the baby stself developed diabetes The sub-
sequent three children in the farmly, through the com
monsense of the mother, were not fat children and thus
far, 1939, have not developed the disease

Gall Stones

Gall stones are about twice as commen among dia
betics over twenty-five years of age as among a similat
group 1 the community at large  As gall stones are
proverbially more frequent among women, it 15 ©
especial interest that females are now showing 2 higher
inadence of diabetes than men  Gall stones often pre
cede diabetes and may precipitate ¢ by direct extension
of nfection ta the head of the pancseas  This seems
possible, because there the islands of Langerhans ate
few and the gall stone type of diabetes 15 muid but
confess statistics do not support this 1dea

My advice to non-diabetic patients with gall stones I;
to be operated upon not only because of the dnnge;_n
repeated attachs of gall stones and of the danger vh 3
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subsequent cancer, but also because of the danger of the
development of diabetes  To diabetic paucnts my
advice 1s to have the gall stones removed when the
condiions of time, place, surgeon, and physician are
all propittous

Tiustrauve Cases

Overwesght predisposes to diabetes and 1 certamly
know 1t Lor the prevention of more than one-half of
the cases of diabetes in tihis countny no radical under-
nutrition 15 necessary , the individual s simply asked to
mamtain the weight of his aserage fellowman e s
destrable to spread the information that those hve
{ongest who, ahove the age of thirty-five vears, are S to
10 per cent below the average normal weight  Patients
should he cautioned against gaiming weight particularly
after infectious diseases, dunng and after pregnanuy
aftet operations for gall stones, and when changing from
an active to a sedentary mode of e Although «m
phaus 1s usually fard upon the appearance of sugar m
¢he urine with a patent lasing werght, it cannot be too
strongly emphasized that it 1s a common accurrence for
sugar to appear in the unne when a panient 1s gaiming
weight  Vhe first hant of diaberes occurred in Case 1207
when she weighed 142 pounds i 1895, but the diseasc
id not hecome establishied in full force until 1912, when
her werght was 248 pounds

Ihe slow onsct of diabetes 1s favorable for the pre-
vention of the disease  There 1s good reason o believe
that the outbreak can be postponed or even prevented
In chuldren diabetes usually comes on more rapidly, but
evenn children this halting onset 15 accasionally seen
and often a conuderable interval occurs hefore the dis-
ease becomes permanent  Case 129 showed sugar in the
unine in 1901, at the age of three y ears, her father wrote,
“at 2 ume when she appeared our of condition  Fxam-
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nancy occurs one should avoid overweight, test even
more frequently for the presence of sugar and by glucose
tolerance tests seeh to disclose it early Confinements
should be followed by examnations of the urine every
three months for a year, and thereafter every six months
for life

The gain m weight which so often follows cessation
of nursing should be avoided Mothers should not con-
tinue to eat for two persons when they stop feeding one
Gain 1in weight at the menopause 1s proverbial  Fair,
Fat and Forty

It has been said by Professor Hoet of Louvain that
90 per cent of the women whose infant weighed 5000
grams and 100 per cent of those weighing 6 hilograms
will eventually develop diabetes In 1901, a babyv was
born werghing 12} pounds  In 1926, the mother, and
n 1947, the baby tself developed diabetes The sub-
sequent three children 1n the famuly, through the com-
monsense of the mother, were not fat children and thus
far, 1959, have not developed the disease

Gall Stones

Gall stones are about twice as common ameng dia-
betics over twenty-five years of age as among a similar
group n the commumity at large  As gall stones are
proverbially more frequent among women, it is o
especial mterest that females are now showing 2 igher
incrdence of diabetes than men  Gall stones often pre-
cede diabetes and may precipitate it by direct extenston
of infection to the head of the pancreas This seems
possible, because there the slands of Langerhans are
few and the gall stone type of diabetes 1s mild, bue
confess statistics do not support this 1dea

My ads rce to non-diabetic panients with gall stones I’S‘
to be operated upon not only because of the dangerfo
repeated artacks of gall stones and of the danger of 2
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subsequent cancer, but also because of the danger of the
development of diabetes To diabetic patients my
advice 15 to have the gall stones removed when the
conditions of time, place, surgeon, and physician are
all propitious

Hlustrative Cases

Overweight predisposes to diabetes and T certamnly
know 1t For the prevention of more than one half of
the cases of diabetes m this country no radical under~
nutntion 1s necessary , the individual 1s simply ashed to
mantaim the weight of his average fellowman It 1s
desirable to spread the information that those hve
longest who, above the age of thirty-hyve years, are 5 to
10 per cent below the average normal weight  Patients
should be cautioned against gaming werght parncularhy
after infectious diseases, during and after pregnancy
after operations for gall stones, and when changing from
an active to a sedentary mode of hfe  Although em
phasis 1s usually laid upon the appearance of sugar 1
the urine with a patient losing wesgh, 1t cannot be too
strongly emphasized that 1t 15 a common occurrence for
sugar to appear in the unne when 2 patient 1s gamning
weight  The first hine of duabetes occurred 1n Case 1207
when she weighed 142 pounds in 1895, but the disease
did not become established i fuli force unn 1912, when
her weight was 248 pounds

The slow onset of diabetes 1s favorable for the pre-

V:nrmn of the disease  There 15 good reason to believe
thne o [ ' Y )

ease becomes permanent  Casc 129 showed sugar in the
urine in 1901, at the age of three years, her father wrote,
at 2 ime when she appeared out of condstion  Exam-
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ming her frequently after that I faled to find 1t and
did not ook for 1t again until 1n February, 1903, when
she appeared hike a full-fledged case of diabetes ’

Who would say that the onset of diabetes 1n George
M, Case 2151, aged ewenty years m 1912, could not
have been prevented* His grandfather and father had
diabetes  His weight was 29 per cent above standard
for his age, and he reported eating twowhole pies a day
and a whole bottle of eream on his pudding on Sunday
He died w 1945 of high blood pressure and cirrhosis
of the hver

Combat the shghtest hint of diabetes Of 1500 pa-
tients who showed a mere trace of sugar but not enough
to diagnose frank diabetes, Dr Marble found that some
10 per cent later developed the disease  They wese the
cases with marked heredity, overweight or of Jewsh
ancestry  May we not have protected the retmamng
90 from developing the disease by having caunoned
them against overweight and overeating and by having
urged them to exercise and lead hy giemc hves and by
urging them to test the urme frequently and to det at
the shightest presence of sugar

Louisa Drumm  March 30, 1920, there came to my
office 2 woman with drabetes  She was given the usual
examination with suggestions for treatment, and as 1t
was mmpractical for her to enter the hospital she was
taught on the spor to examine her urne She went
home and shortly after contracted pneumonta and died
But tn the mtervenng days amid her household cares
she found time and took enough interest to examne the
urine of 10 others 1n her boardinghouse, and i s0 dotng
discorered the presence of dabetes i a boy She gave
him sound adsvice and sent him to his own physician,
who also subsequently died, and later the boy came to
me with this story  On the day she learned the Bene
dict test and made these 10 urmary exammmnation$ for h‘:
friends, Lowssa Drumm was aged seventy nine y€ars an
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four months  Can one not approprately say to younger
diabetic patients  Go thou and do hkewsse?

in Pans in 1955 Professor Raoul Boulin established
2 chimic for the Prevention of Diabetes espeaially
among the hereditanly predisposed those overweight
and pregnant women He took this step because he
felr diabetes was not always 1rreversible and that one
should cease saving — Le medecin arrue trop tard
(The doctor arnved too late ) Among 364 cases pre-
disposed to diabetes he found >2 true cases and 98
borderhine cases By early treatment of these latter he
hoped to prevent the full development of diabetes
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HEREDITY

DiaBETES 15 hereditary, but 1t takes two to make a
diabetic  In other words, diabetes must be present in
both parents or their ancestors Suppose two diabetics
should marry and have 100 children  Theoretically all
these children should develop diabetes, but pracucally
it has been calculated that only about 44 would acquire
1t, because the rest would succumb to other causes
before they reached the age at which ther dabetes
would break loose  But even this statement 15 not quite
sobad asit sounds The chances are overwhelming that
none of the children at birth would have diabetes
Among over 52,000 diabetics or individuals with sugar
n the urine, I have not seen one congenital case and
only 20 with onset in the fiest year of hfe  Only about
one-third of the above 44 destined to have diabetes
would get 1t under 40 years of age, another third bets een
40 and 55, and the remander between the ages of 35
and 100 years Estimates as above stated are bemg
constantly revised

It 1s the tendency to diabetes and nor the actual
disease which 1s inherited  Dr Umber of Berhn tells
the story of a child who entered the hosprtal with dia-
betes, ten vears later the mother was admitted for the

same cause, and agamn tn ten years the grandmother
came fc ' [N Nafren the dis

covery tme
that w. 3 Dr
Prscilla White told me that among 500 of our cases
who developed drabetes i childhood and had survived
ewenty or more years, there were 60 per cent who had

(224)
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relatives with the disease and I personally found 60 m
a hundred successive cases whom I questioned mn 1958,
and presumably other cases would appear later Among
the relatives of a group of diabetic patients Dr White
found that diabetes was seven times as common as
among non-relatives, and in Florida the United States
Public Health Service found 1t five times as common
Of course we are constantly finding new cases among the
group and if we knew all the facts undoubtedly 1t
would be shown that every diabetic had a diabetic
relative, unless the ancestors died so young that 1t had
not appeared  Proof of the importance of heredity 1s
steadily mcreasing

Table 16, below, also 1llustrates forcibly the mfluence
of heredity as a cause of diabetes

TasLE 16 —A Covpartson of THE INCIDENCE oF DiaBETES IN
THE SIBLINGS {BROTHERS AND StsTERs) oF Now ptaserics Dia
BeTies. Dissivitar anp Simwar Twins anp of Diaserss 1N
Trew ParenTs

Sthlings,  Per cent

Type of population number  diabetre
Control 862 06
Drabetic 2835 50
Dissimilar twin 29 70
Similar twin 19 630

When a diabetic marnies a non-diabetic but one whose
father or mother and sometimes brother or sister has
diabetes, one-half of the children theoretically should
develop the disease but practically less than one fourth
If two non-diabetics, but each of a diabetic family and
thus carriers of the disease, matry, the ratio of the off
spring destined to diabetes theoretically would be 1 1n
4, but again pracucally less than 1 m §  But if a dra-
betie will choose a non-diabetic of a non-diabetic family

15 s
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for a partner, none of the children should come down
with the disease  Be careful then diabetics, with whom
you fall in love Remember, only 1 person in 3 1n the
Unnited States has a diabetic relative, so that there are
more than 120,000,000 available with a non-diabetic
heredity for husbands or wives

Diabetes unquestionably 15 a disease of the family
One must focus on the fanuly to prevent it Diabetrc
parents and grandparents should strive not only to care
for themselves, but should endeavor to protect their
postenity  Further, I think they should contribute to
the study and care of other diabetics, so thae if their
descendants do develop the disease, treatment will be
better than at present  Diabeties are bright and there
are enough of them to care for one another “Diabetes
for the Diabetics” 15 2 good slogan Emphastze the pre-
vention of obesity and the early detection of diabetes

How can diabetes be prevented if there 1s a famuly
tendency to 1t? Above all things do not become forty
and fat, and if you are a diabetic put this same rule
force among your relatrves and teach your descendants
to avord obesity By this means much of the element
of heredity probably can be overcome or postponed
Encourage the children to eat vegetables freely and
fruits mstead of 1ce~cream, sherbets and pastry desserts
Don t put them on a diabetic diet  Discourage candy
or pure sugar as 1n ginger ale or sumtlar sweet drinks
At any rate, seek to discover the disease early and make
1t a fanuly custom to have the urme of each member
examined on his or her birthday

What 1s the effect of diabetes upon a race? We do not
need to look far In Jews the ncidence may be two
times as great as m Gentles  Has 1t injured or helped
the Hebrew race? Here 1s an experiment on 2 12,000/
scale Suppose we watch 1t Today the Jews ase be-
ginming to learn that they should not be so far In
consequence 1 wonder what the madence of dabetes
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will be 1n Jews in the next decades I suspect that
ntermarrtage between cousins will occur less frequently
among Jews 1n the future than formerly

the disease  Even a generation ago st was clear thar
progress in diabetes was imminent  And what of today
with the almost complete abolitton of diabetic coma the
' ' v . T .

1

of msulin  Yet all of these past achievements seem 1n-
sigmficant when one realzes the better scientific tools,
the wider distribution of laboratonies, and the greath
increased number of really shilled research workers, all
now available for a successful attack on the disease

, The actual number of individuals wich a diabettc

had a diabeuic relative  Recently among 68 nurses in
traiming at the New England Deaconess Hospital 35
per cent reported diabetes in their families  This high
meidence 15 true, although few of us know of what our
grandparents, not to say our great-grandparents, have
died and much less our great great-grandparents  Few
are as sure that their great great great-great-great-
grandfather did not die of diabetes as I am that mine

id not, because 1t 15 recorded thace he John Proctor,
was hung on Gallows Hill in Salem i 1692° Fortunately
for my family, and me, m) great-great great-great-
great grandmother, who was to have shared his fate,
was spared because she was pregnant, and before her
child was born the English Gosernment had put an end
to the Salem witcheraft orgy

If diabetes 15 heseditary, one ashs, why not end 1¢ by
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himiting the progeny of diabetics? From what has been
sad, I believe that 1s plamnly impracticable  We know
that there are 1n the United States at the present ime
about 2,000,000 diabetics and at least one-half as many
more individuals in whom the disease 1s not recogmzed
These have so many relatives who carry the trait of
diabetes that such a number could not be sterthzed
To attempt to eltminate diabetes in this way, further-
more 1s 1mposstble because 1n most cases one cannot
know who 15 to become draberic I have two familtes
i whom one of the parents has diabetes and has had
fourteen children, of whom twelve are hiving, and in the
other family the father has diabetes and there are
fifteen lning children

To lessen the number of future diabetics, first, one
diabetic should not marry another diabetic and prefer-
ably not into a fanuly n which diabetes 1s common
Second, all relatives of diabetics should remember that
they are at least five tmes as hable to develop the
disease as those n non-diabetic famulies, and therefore
should be on the watch for 1t Thurd, especially the
relatives of diabetics should avoid overeating because
at least 85 per cent of diabetscs from middle life on are
fat before the diabetes appears and by avording obesity
they may escape the disease

QOur data on heredicy show very few instances i
volving 5 or even 4 generations  New Iight upon hered-
1ty will surely be disclosed m the next few years
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THE MARRIAGE OF DIABETICS

Suoure a diabetic marry?  Yes or no

If masriage 1s contemplaced by a diabetc, hus or her
future partner and both famhes should know the facts
Duabetes can be controlled and disbetses can marny,
Yive happily for years and years and have healrhy non-
drabetic chaldren, but this is only 100 per cent true when
the diabetes 15 contsolled and there ts dsabetes in onh
one of the coneracting parues  Mamfestly, as m the
case of non-diabetics, both indixsduals before entering
upon matnmony should furnsh a doctor s certibeate
not only of a healthy body, bur i addseson the diabetie
individual should furmish evidence as 10 whether che
diabetes 15 controlled  The non-dmbeuc g, or even
bay, might well ask. (1) has the diabetic been aceepred
for isurance? (2) has the dizberic financial support?
and (3) «f holding 2 Job, does the employer hnow of the
existence of diaberes?

The contracting parties should have been acquainted
with each other Jong enough to realize what the treat-
ment of diabetes by diet, wmsulin, esercise and pills
wiolees

A duabetie shouwld not marny another dabestc and
bave children It 15 snadvisable for a diabersc to nrarry
iBto 2 famuly with a marked diabetic heredity  See
Chapter 21, page 228

Marnage mvohes no danger for the man, but par-
tuntion dees 1avohve danger for che waman although
far ess than former]y  The danges 1s only shghthy less
than for the non-diabetsic woman i similar phy sical
condition  We have had some 1700 pregnancy cases of

(229
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whom approximately 1200 have been under the super-
viston of Dr Priserlla White  The mfant survival after
viabiliey at first vas 56 per cent but now 1s 87 per cenc
Among these mothers, 2 have died of hepatins withm
3 months following delivery, 2 of coronaty disease, one
m the first trimester and the other after discharge from
the hospital  There was one obstetrical death

To reduce all hazards to the minimum, the pregnant
diabetic should be under close observation and should
enter a hospital for the last two weeks or more of preg-
nancy, certanly for the first child, and 1t 1s wiser under
all circumstances  The condition of a diabetic woman
during pregnancy may change suddenly and arrange-
ments should be perfected early 1 1ts course so that she
can be hospitahized at a moment's notice  With close
observation nerther she nor the doctor need have many
worries  As late as 1885, Bouchardat, that noted
French physician and the leading diabetes spectalist of
all ume, said he could not remember having seen a
pregnant diabetic woman Today diabetics become
pregnant as readily as non-diabetics

When diabetes 15 controlled, diabetic complications
of the disease 1n mother and infant are absent or rare,
but the reverse holds for the uncontrolled diabetc
The babes of diabetics tend to be big  They are long
and heavy They are hkely to be overweight, especially
1f the disease n the mother has been uncontrolled, and
they are often waterlogged Since they look unusually
plump and so healthy, their strength 15 overestimated
Frequently n the past a mother has lost her child
stmply from the mechanical difficuley of its birth

Complications can develop in the eyes, kidneys,
artertes and nerves of the mother, particularly after the
disease has lasted ten years or more  These conditions
are quite aparce from the danger of diabetic coma of
nsulin reactions which 1s ever present Ability to beget
healthy chuldren, on the part of the father as well as the
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mother, also varies with the duration of the disease and
s control - Consequently, diabetics should alway s plan
for a famuly as soon as possible after marnage

Cesarean section 15 frequently the type of delivery
selected, not so much because of the size of the baby,
but 1n order to anticipate toxemsa which formerly was
such an important factor 1n infant mortality  In gen
eral, this 1s done three to five weeks before rerm, because
dunng these last few weeks toxenma may cause the
death of the child  Today toxemia 1s far less nevitable,
because often 1¢ can be prevented or controlled by
medical means The safery of the chuld 15 rapidlv
advanaing with che application of new measures A
fetal survnal of 56 per cent prior to 1936 has nsen 1n
1958, tn Dr White s recent series, to 57 per cent

The diet of 2 diaberic mother should contain about
200 grams of carbohydrate, because the foetus needs
nearly 50 grams The quanuty of protein should be
Som'e\\h:l[ tncreased and fat should be regulated ac-

more easily accomplished by the use of a low salt det
and appropriate medication A mmmmum of ! pint and
often 1 quart of mill should form a pare of the mother s
diet  The use of female sex hormones 1n our experience
has favored normal course and outcome
uring the pregnancy wmsuln may be doubled or
trebled, but there 15 no increased seventy of the disease
afterwards  In none of the cases did discase of the eyves
develop durimg the pregnancy, and progression of an
existing retrnutss when under careful management was
rare Disease of the hidnevs was obscrved hrst n the
pregnancy 1 only 2 cases, and an eusting nephntis
progressed m but 4 cases, and there w2s no progression
shown duning the pregnancy m 63 cases
The hours immediately following delnery are cntical
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both for mother and child  Access to a laboratory tn
which tests for non-protein nitrogen, blood sugar, car-
bon dioxide combining power, and the blood chlordes
can be performed ercher bv day or by mghe, removes
nearly all nsks  Sudden aleerations mn the msulin re-
quuzements of the mother often follow delnery The
infant, too, must be watched, because generally 1t 15 2
premature mfant It should be hept mn an incubaror
and with mimimal oxy gen for the first few days  Usually
1t 15 a so-called wet baby and requires special attention
to remove water from the air passages and to promote
resprration . Food and water are usually contraindi
cated for a day or more for this reason None of our
babies has required glucose to offset a low blood sugar
The question of nursing the baby depends upon the
abiliey of the mother to contral her diabetes and mam-
tain her strength and proper weight, but seldom s
nursing desirable

The mmportance of intimate cooperation between the
physician and the obstetrician led to the incluston of 2
deltvery room in the George F Baker Chinse of the New
England Deaconess Hospital, but we have grven 1t up,
because we have found 1t safer to care for our patients
at the time of delivery in the Boston Lyng-In Hospital
The treatment of a pregnant diabetic begins at the
eatliest tecogmiuon of the pregnancy and fasts uned 2
month after delivery  For success, vistes at first to the
physscian and obstetrican should be every week The
most cnitical pertod for the snfant 1s during the last five
weeks of the pregnancy  Delivery has been by Cesarean
section tn 50 per cent of Dr White's series
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chunh this desirable when I see a non-diabetsc boy or
gut about to marry a diabetic whose disease has been
uncontrolled for ten or fifteen years, because | know
15 almost certain the latter will have sertous complica

wans n the eyes, kidneys or arrenies of the heare, braig
or legs within a decade resulting i prolonged periods of
meapaaity  These statements do not apply to the con

wrolled drabetsc At umes guls and boys marry al

though dangerous tmpairments exist, but this should be
done cnly with the complete understanding of ther
presence and the willingness to accept che responsi~
biltties and consequences

1f a dabetic marnes a non-diabersc of 2 non-diabetac
famuly, thesr children should escape unscathed but of
course all these childress would be heredrary carners
and capable of transmiteng che disease  However
uynless they marned persens who were also hereditary
catrers, thetr own children swould not dexelop diabetes

considerable number of ous diabetics have marned
and later died  As yet the one left helund, or the
famaly of the survivor, i no mstance has blamed us for
allowing the marniage to have taken place and we have
been told that depsite the sadness a death caused (thas
held even before the discovery of insubin) 2%t concerned
were thankful that the mareage had occurred

What 15 the effect of diabetes upan a race’ (Sep
p 226)

In anv crusade agamst diabetes no censideration ap-
pears to be gren to possible advances m the wreatment
or pravenuon of the disease  Fuen Gty sears ago n
was clear thar progress in diabetes was unnunent, be-
cause shortly before thar tsme von Mering and Minkow -
shas discovery of dubetes {olloning remasal of the
pancreas had been made and Opie’s and Ssohalen’s
ohservauon upon the relation of the istands of I anger-
hans 1o the disease had just been published  And whar
of today wich the afmost complete abolition of diabet

~
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coma, the dimmmshing death rate mn the young, the
relative safety 1n operations, all of which have followed
the discovery of msulin?  Yet all of these past achieve-
ments seem nsignificant when one realizes the better
saentific weapons, the berter fields for action i our
laboratortes and the greatly increased number of really
skilled research worlkers, all now avatlable for a success-
ful attack on the disease There was never a greater
opportunuty for the discovery of new methods of treat-
ment of diabetes than today and he 1s certanly pes-
stmistic who would forbid the marriage of diabetics
upon the ground that advance in the therapy of diabetes
had reached an impasse

The danger of a pregnancy to a diabetic mother today
1s almost non existent, because the pattent 1s under
constant control  Insulin washed clean the slate of the
old rules for pregnant diabettics  Cesarean section 15
permissible wath practically the same freedom from
worry as in a non-diabetic, provided 1t 1s performed by
shilled obstetricians working in association with doctors
trained 1n the treatment of the disease

A Cesarean section 15 justshable because 1t 1s unlikely
that diabetic mothers will have many children and 1t 1s
therefore important to do everything to save each one

Steniization 1s a last resort and 1 our experience
does more harm than good
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WFIGHT PICULIARITIFS

NinF out of ten diabeties whose disease began after
thirty years of age were overnesght at some pertod of
thetr lives See Table 15, p 215 If vou are the relative of
a diabetic and want o dodge drabetes, don r be far? It
15 2 great deal easier and more important to avoid over-
weight when y oung because thereby you may escape a
Iifetime of diabetes as well as degeneration of the blood
vessels  As soon as sugar begins to be lost in the urine
the weight usually falls teven though the quanury of
food be excesstve) because the body 1s unable to utihze
it It 1s not uncommon for a patient to get far a year
or two before the diabetes 1s discovered and then to lose
50 pounds before treatment begtns Oicasionally a
patient will lose as much as 100 pounds during the
course of years A diabetic panient, whose urine 1s free
from sugar, m realicy 15 1n safer condition 1if he 15 10 to
25 per cent below weight, because then he hnows he ss
not overeating  In this respect 1t 15 better to emulacc
the Navajo Indian and cartoonssts” Uncle Sam than
John Bull  Is the low percentage of diabetes in Great
Btan today due to the reduction of the average body
weighe of the inhabitants® By losing werght a patient
often regains the power to tolerate carbohvdrate  Asa
guide to the proper weight for a draberie the average
weghts of mdividuals for given herghts and ages are
given i Tables 17 to 21 Tables 22 and 23 take imnto
account the bodily frame of the individual and in some
respects are more reliable

Gamn 1 weight n the course of diabetes 15 usually
encouragng, but the wetght gatned should be moderate

(235)
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and not qurte sufficient to bring the werght of the patient
up to normal standard  Even with insulin one sees the
harmful effect of a marked gan 1 weight, because 1t 1s
then more difficult to heep the urine sugar-free Itisa
good rule to keep the weight a little below normal

Changes in Weight Duning Treatment

Drabetic patients are often surprised at the sudden
change 1n wesght when they undergo a short course of
treatment It may go up or down 5 to 10 pounds in as
many days The reason for these queer changes 1s the

TasLe 17 —HEeiouts anp WEIGHTS oF CHiLDREN BETWEEN
Oxne anp Four Years or Ace (Without CioThEs)*

5602 Boys 4821 Girls
Heght, ¥ erght, Age, Heght, W erght,
inches pounds months wnches pounds
265 180 6 259 16 8
294 219 12 289 208
318 46 18 311 34
338 271 24 334 2% 4
354 295 30 49 283
371 323 36 368 305
386 338 42 80 325
95 359 48 o 38

*Crum, F S Quarterly Publicagions of the American Statistical
Association, Boston, September, 1916 N §, No 115, 15, 332

retentton or discharge of water from the tissues Weigh
yourself and drink two glasses of water and see how
much you gamn, or weigh y ourself before and after 2 meal
The following experiment conducted by me many years
ago dlustrates this well A healthy student was gnen
a diet sufficient to mamtam s body weight so far as
nutritive value was concerned, but from his food salt
was entirely removed t As a result, i the course of
ck candy, and

IThe det nas sexcely sale free and conwsted of ro
beng washed

whites of eggs, bodled, and olive i, the latter twe
free of salt
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thirteen days the weight fell 12 pounds  Upon the
resumption of hus former dier with salt as desyred, 9
pounds of those lost were regained m three days  Dha-
betic patients often gam weight from exactly the same
cause—namely, the igestion of too much salt  Such
gain 1n waighe, however, should be looked upon at s
face value, 1n other words sumply as a retenuion of Sund
m the bods

Tarre 18 ~Haionrs wvp Weronrs or Bovs Berwesn Five
70 FourTeeN Yeans (Wrruour Crotses)?

(R T, SO B
llllllllll IIIIIIIIIIIIIIIIIIII
D ols]

Taste 19 —Heionrs anp Wetcurs af Giees Berwesn Frve
1o Fowareex Yrars (Wirkour Crotazs) !
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"Wood, TD_ The ninth veasbook of the Natonal Sociery for
the Study of Education, Pacs 3, Health and Education, Chicage,
90, p 4
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TasLE 21 —HEicHTs AND WEIGHTS OF 136,503 WouEN oF FiFreen
or Morr Yrars of AGE (Witn CLoTHEN) !

Gradad sverags weight in pounds with clothes

Feet asd inchea with shoes.
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TasLE 22 ~DesirasLe WELGHTS For MEN oF Aces 25 anp OrE
3
{(Weight m Pounds According to Frame (as ordinanly dresscd‘)

Hesght

(eorth shoes on)
————————— Small Mcdsum Large
Feer Inches Frame Frame Frame
5 2 116~125 124-133 131-132
5 3 119-128 127-136 133-144
5 4 122-132 130-140 137-149
5 5 126-136 134144 =153
5 6 129-139 137-147 145-157
5 7 133-143 141-151 149-162
5 8 136-147 145-156 153-166
5 9 140154 149-160 157-170
5 10 144155 153-164 161-175
5 11 148-159 157-168 165-180
6 0 152-164 161-173 169-185
6 1 157-169 166178 174190
6 2 163-175 171-184 179-196
6 3 168-180 176-189 184-202

TAE);E 23 ~DesiraBLE W E1GHTS FOR WomEN oF Aces 25 ANDOVER
{Weight 1n Pounds According to Frame (as ordmanly dressed )

Heght
(with shoes on)
Small Medrum Large

Feet Inches Frame Frame Frame
4 11 04111 110-118 nr-127
5 0 105-113 112-120 119-129
5 1 102-115 1122 121-131
H F3 110-118 117-125 124138
5 3 312t 120-128 127138
5 4 116-125 124132 131-142
H H 119-128 127-135 133-145
5 6 123-132 130-140 138-150
5 7 126-136 134-144 142-154
5 8 129-139 137-147 145-158
H 9 133143 141-151 149167
5 10 136-147 145-185 152-166
s 1n 139-150 148-158 155-169

These tables are based on numeraus edieo fetuarsal studies of
hundreds of thousands of insured men and women
Prated by permursson of the Metrapalitan Life Insurance Company

(210)
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When water collects 1n excess in the body 1t 15 termed
dropsy  Frequently this can be relieved and the patient
{ose weight by restncning the ntake of salt, aithough
not to the degree practiced 1n my eapeniment  On the
other hand, preceding diabetic coma, there 15 a marked
foss of weight  The body dries up and one of the chief
aims in treatment 15 to cotrect this  Salt solution sub-
cutaneously or intravenously 15 then almost atways
mdicated i addinon to water by mouth [t 15 not
uncommon for a coma patient to gan 5 pounds over
mght duning treatment  One patient was given eleven
quarts (22 pounds) of flid 1 twelve hours and re
covered  So, too, 1n diarthea the desiccanion of the
tissues may be considerable

A man or woman shudders at the thought of carrying
about m tus or her hands a bucketful of water—16
pounds—or, still more, a gallon of iqud in the form of
dropsy, bur how many ladies and gentlemen transport
with composure several buckets of far’ They are nor
waterlogged, bur fatlogged Few of them are willng
1o face the elemental truth that no farmer has yet found
away to fatten hogs except with excess of food and httle
exercsse | fear [ am a fittle hard hearted toward my
obese friends A New I ngiand conscrence compels the
disclosure that my grandfather weighed 300 pounds
did not have diabetes and death came from the old
man's friend, pneumonia, upen his eighueth birthday

Te s the exceptional man and to him § attnbute my
optimism which 15 so helpful in medicne

Remosat of the carbohy drate 1n an mdisduat s diet,
though 1t 1s replaced by an equivalent number of calories
m the form of fat, causes a prompt fall in wesght, and1f
the reverse procedure 15 adopted, the weight will nse

he foss or gain of weight which occurs under such con-
ditians may amount to 2 pounds 1n a day for several
days Ttas explamed by the varying quantities of water
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which are retained 1n the body according to whether
carbohy drate or fat 1s stored

Finally, there 1s a real reason for a loss of weight dur-
g the treatment of drabetes, astde from the loss of food
m the form of sugar in the unne It 1s due to the fact
that at tmes the diet 1s deficient n calontes  Under
such aircumstances the patient lives upon lus own tis-
sues  Calculations show that m this way there 15 an
equnvalent of about 1500 caforses for every pound lost
To gan or lose 1 pound of actual tissue, therefore, there
must be, approximately, an excess or deficit of 1500
calories  If a patient, therefore, 1s taking just the
proper quantity of food for his daily needs and gans 1
pound, the discimunating doctor knows 1 stmply
means retention of water

Sudden change in weight due to expulsion of sugar
from the blood and retention of water may temporanly
affect vision  Therefore, at the beginming of treatment,
wart a few weeks until the eyes accommodate to tius
before being fitted for glasses

If a loss of weight 1s not explamnable diabetically,
then one hunts for other reasons—exophthalmic goiter,
tuberculosts, malignant disease

If a diabetic wishes to lose werght, he can do so
easily 1f the total calories in the diet are reduced He
simply eats less of everything, parucularly of fat foods,
because fat 1s a concentrated food, contains, gram for
gram, double the calories of protein or carbohy drate
and so will be missed the least Such a diabetic dret
15 usually arcainable by the onusston of cream, bacon,
o1l, cheese, except for shimmed milk cheese, imitation
of butter to a teaspoonful at a meal, and avordance of
fat meats and fish or obvious fat on the same, all the
ame beng careful not to replace the decrease of fat
by an increase of carbohy drate The basic diet minus
butter, Table 2, page 62 will serve as a guide

If an mndnsdual fives on such a dret che weighe it
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fall, but 1t may not show the first few davs and will not
show 1f water 1s retained

Don’t take drugs to help lose werght  Depend upon
your own backbone and self-control It 1s a hfe-saving
procedure to overcome obesity and 1t pays It 1s en-
couraging that the lowered life expectancy which over-
werght causes can be reversed 1f wesght 1s lowered
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DOGS, DIABETICS AND THEIR FRIENDS

A p0G 15 a diabetic’s thoughtful friend

A dog never says to 2 diabette “You are thin,” never
speaks about his deet, never rempts hum vo break 1t and
to eat 2 hetle more, never refers to the delicacies he
humself has eaten or the good bones he expects to eat,
m fact never mphes by any signs or action m public
ar m private that he knows hus master has diabetes A
diabetic 1s pever embarrassed by hus dog  How often
he wishes tus friends were as consderatet

I

Fio_33—A dubene chld
(Case 2007} George 3 Cesar
ean 2t 8 months was refecced
o me by Dr Jobn L Morse
Frofussor of Childrens Dis
eases, Havvard hedreaf Schoof
w December, 1920 with 44

creared wuth remporary wnder
nurtion and then with 2 ceha
ssvely high carbohy drate det
and kepr sugar frer unel sn
3573 msulin was begun gradu
ally tncreased ro 50 unirs by
1933, but im 1953, 6> umes Ac
frst thers was o daabetie
bereduey, bur eventually two
grandpatents a pacenc _zad
3unt deseloped dabstes Two
chofdren were born i 1943 and
134> Dret has been followed
weth vausual care disease con
trolfed and po time lost from
vork on gccount of diabetes
Health excellent 1959 His
wife s

(2)
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A dog 1s a diabetsc’s teacher  His dog shows the dia-
betic how to rest and sleep at odd moments, shows him
how to exercise and play, recogmzes the value of sun-

B 0 Yoo ln

s dog

Fic 34 —Fmally Bob did at the npe ofd age for a dog of twehve
vears equnalent to eighty four vears for 2 man  And what did
Georgedo? Why., of course—he marnied a nurse with a non diabetic
heredity and 10 1959 they have ewo healthy children

From evpertments on a dog Minkowsh found out

that From expen-
ment . reating helped
and m evpenments
on a d nsuhn and

Young produced experimental diabetes, which Best
was able to prevent by Leeping the blood sugar normal,
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thus for the first time foreshadowing the prevention of
the disease in a human ammal

When I think of this little boy, George, and his dog,
Bob, and therr devotion to one another, I am reminded
of the three milhon diabetics 1n the Umted States who
may not be holding a dog n therr arms, vet are alve
today, enjoying better health and happiness, all because
a few dogs through the instrumentality of multitudes
of sciennific workers have revolutiomzed the trearment
of diabetes

Would you want to be a member of a society 1f 1¢ had
for 1ts object the prevention of a dog saving the Iife of
a child? Do you think this dog, Bob, would want to
join such a society?
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DIABFTIC CHILDREN

Train up a child 1n the wav he should o
And when he 15 old he will not depart from 1t

ProvERES 226

Tur diabeuc chiid at the onser of his disease 1s
usually taller and heavier, unless under modern rtreat
ment, than the average child and our tests showed him
to be mentally precocious When properly treated he
grows and develops bhe a normalchitd  Asarule hehas
better teeth  The diabetic child 1 believe to be a su
penor being and 1 wish T could prove this to be tru-
of the child of a duabenct Many disagree with my
esumate, but I still adhere to 1t? 1 think he 15 more
gifted at buth and that s bringing up f properlv
conducted, gives him self-confidence, a sense of re-
sponsibility and self-control and unusual knowledge

muaronment, [ agree 15 an important factor

Intelligence 1s inborn n the diabetic cld At the
ape of ten years he acquires a knowledge of diabites
far more readily than the aserage diabetic of fifty years
It 1s crue he lacks judgmenr and has not learned to
reason, largely because he has not had the opportunies
to study m the school of experience  He knows his
Benedicr test and 1s well anare of 1ts sigmficance  He
undetstands the rechoning of lus diet and recognizes

‘At a recent comvouaton for the award of Citatians of \Ment
1 Lnow that three of the six recpients had a diabetic parent my
Lases § 331 and 2903

T e heghts wesghts and mortality of diabetic children should
be reimvestigated  Both weights and heights should be tabulared
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errors in the same  He can administer his own nsubin
and occasionally prefers to do so  After a few expen
ences he detects the advent of an msuln shack almost
mtustively  He appreciates what coma s, how it comes
on, but 15 no more shillful in recognizing 1ts stealthy
approach than are nurses or most of us doctors

Diabenic children are more sinned against than sin-
nimg and it 13 because of this that theyv do not ger a
far show  They reflect their home traiming and thewr
daily surroundings  They are underfed and overfed
by a physician’s fiat, often without thyme or reason
because we do not take the time to study the mndividual
cases and unearth their real needs Some of us even
have fads and may trv to see on how httle or, worse yet,
on how much proten, carbohy drates or calaries we can
mantam therr existence  Insulin and diet are so won
derful we are wont to dispense with our brams  The
oral drugs, especially DBI, complicate the sicuation,
but 1n the end T hope will sohve 1t We are generally
more responwible than these hrtle bemngs for ther
shortcomings, and 1f a doctor 15 frank, he will acknow!
edge it hence this story

Marun R aged six yeats came to the office bur was just a
naughty boy,' aceording to 3 most expertenced diaberic nurse and
t3 310 a scene lus parents took him home without hus beng met
by me When 1 heard of 1t T upbranded alt concemned and com
mented on the impropricty of a chuld dictating to his parents  Four
hours later Martin returned smling and 1t was suppested to me
supposedly versed 1 drabetic lore that the fit of temper was simply
due to an insulin reaction_because 1t had bren eanily cured by a fes
mrams of carbohydrate  { was the bad hoy and not the htd  In
such a case a paychiatrst 15 not needed but a more wifeanake
doctor

Diabetic children mean to be honest  1f then breal
a rule of dier, because they follow their mstinet of self-
preservation and sense of hunper, be careful what you
s2y or do  1f you say they steal food in their presence



250 DIABETIC CHILDREN

or before others, I protest and declare you are perform-
ing a crimnal act before the bar of a child's soul if not
before the bar of the lan  Children ey entually will tell
whether they have done right or wrong, but don’t
force them to do so

* Do not rejoice when your enemy
Falls,
and lee not § our heart be glad
when he stumbles 7

Proveres 24 17

They will furmish the explanation of unexpected
phenomena  Just as 1t 1s easter to be a total abstamer
than a moderate drinker, so the old strict dset with
starvation was easier to follow than the present hberal
diets  Formerly diets were concrete, now they are mtn
cate, and decssion must be left to the judgment of the
child to determme if he should ear the sugar you make
him carry in his pocket to protect him from unconscious-
ness and convulsions because of an msulm reaction

It 1s not so sumple a matter to control the diet today
as formerly Then a shght error 1 diet showed mstantly
m the Benedict test, but now 1t 1s less apt to be a true
mdicator of what has been eaten, because of msuhn and
the larger meals, since moderate addittons to the diet
ate often temporardly tolerated The child sees you
constantly testing his tolerance by addition to hss
carbohydrate and 1 1s natural for him co test 1t too

Never ask a diabetsc child f he has broken s diet
any moare than you would ask your best friend 1f he had
been dishonest Never accuse any one of breaking hus
diet Instead proceed m the plamest and most logical
manner to seeh the truth  Express wonder and sl;’r
prise about what has happened Together with the
child search for the reason Build up the evidence
pomt by point without disclosing your mntent or sug:
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gesting that you reahze 1s convinang force unul the
chid has no desire to do else than account for the
emgma  But do not force him to pur this v words
Recalt Hawthornes Scarlet Ietter and che agony of
Arthur Dimmesdale who wanted to confess, but was
prevented from confessing  Never fear the poor lirtle
chitd is punished enough by tus ewn conscience and far
more than if you had accused bim  And when vou are
done with holding court, distmss and forget the case

A chuld lacks perspective so far as ume 15 concerned
An houris a day, a day 15 aweek 2 month a vear and a
year s eternity  Hence be cautious and use great dis-
cretion wn discussions before children  {f questions
about the future are ashed, rhey must be promprly
ansssered  Of course no one expects that diabetes will
be treated ten years from now aswistoday  There are
hundreds working upon diabenic problems ar present
for each imvestigator a generation ago and the chances
of notable discovenes and improvements 1 treatment
are mfimtely better I firmly behieve that somethng
will be found which will make those lazy isfands of
1 angerhans secrete more and betrer wsulin  In the
- o for one

fault of
the doctor and for one of two causes  Fither the doctor
and of course here I am refernng to myself) has nat
explamed clearly enough to Johnme the reason for
recommending those strange and funny meals, which
bis mother never used to give him, or a regimen of diet,
exeraise and msulim bas been planned which 1s incom-
patible with elementary principles of health
The most smportant education for a diabenic chld
anyway 1s bus diabene educanion, because upon that his
hfe depends  No matter how devoted the parents, no
matter whether wealth allows a nutse, nothing will take
the place of a child acquinng for himself the funda-
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mentals of hus disease and how to combat st success-
fully To do this, encourage association with other
diabetic children so that their successes or farlyres will
serve as examples

Every diabetic child has lus three mischievous pontes
to dnive and therr names are Diet, Exercise and Insulin,
just as are the drabetic horses of the adult diabetic It
1s no johe for a child to manage one wilful pony, but a
real struggle, and to harmonize the caprictousness of
three such ponies 1s a tremendous trumph  To add an
oral drug complicates the problem still more  The child
must continually adjust the diabett~ load between Dret,
Exercise and Insulin, and he should not be discouraged
despite frequent failures, because 1t can be done Ex-
pertence, the nurse, the doctor, and the parents and
grandparents and brothers and sisters will finally bring
success I hnow whereof I speak because whereas
1941 there were 24 of our chuldren who had gone bey ond
twenty years of diabetes, now m 1938, of our 4219
children with onset under 15 years of age seen between
1897 and 1957, there are approximately 80 per cent,
3351, known to be altve Of these, § have lived over
40 years, 75 over 35, 215 over 30, 689 over 25, 1241
over 20 years

The lves of diabetic children should resemblcv as
nearly as possible the lives of other children Ver
likely 1t 1s better to graduate from the high school at
erghteen or nineteen than at seventeen years  This will
allow more time for exercise, broad reading and ma-
tune
Thye general health of diabetic children should be
kept at 1ts haghest pitch  Sources of mfection should be
promptly removed It 1s almost more impoftant r‘:
remove an appendr, if there 1s a hint of trouble wmt
1t, than tonsils and teeth, because the symptoms of ”a
appendicitis often resemble dinbenie coma and ;ui!’
conditions may be coexistent Children should be
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vacontated against smallpox ke any child and similarly
protected agamnst diphthena and pneumonia  Fhey
can be moculated agamst tetanus (lock jaw) after the
same prelummary tesung which 1s emploved for any
child and have hooster shots yearly and also for polio

1
I VY

Fia 37 —The perfor nance of 13 et and Lxerci € 13 not o nustent

Tuberctlosts was once more common in diabenic chul
dren than 1 non-diabetic cluldren but now has almest
disappeared  Ths dechne m ruberculosis opens up a
pursing carcer {or them when they have proved ther
capaaty to control ther diabetes

i{\c diet of diabetic children 15 essentnally the same
n el
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calones for growth and acavity  The food must be
eaten slowly and the child must be 1n a rested state
before meals It 1s a mistake to pamper the appetstes
of children  Healthy children hike plan foods and ¢the
same foods day after day  They love routine and habit
Mary’s grandfather mschievously dropped 2 blueberry
m the middle of the saucer of oatmeal Mary was
contentedly eaung and it spoiled her breakfast It s
2 good plan for drabetic children or adults to make their
breakfast a routine and take the carbohy drate later
the day  In tlus way no calculations are necessary for
at least part of the meals

Frc 38 —Diet and Excrcise work together happily when harnessed
with [nsubn

To keep pace with the development of diabetic chil-
dren 1s not an easy undercaking  Not only must one be
keen to discern gams mn tolerance for carbohydrate,
but one must provide for the ail-around de\elopr:ent
of body, mind and soul At puberty, especially, t es;
children are unstable and require extra qu:mnnesg
food To deprive them then of an 2dequate dxer‘lea s
either to their talung 1t for themselves or what 15 Tost
worse, namely, retarded development  One must hecp
abreast of their mental growth as well and dnec‘t tl fﬂ"s‘
along channels where they can choose a suttable hfe
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career Between 12 and 20 years of age children eat
more than at any other period of hfe and therr msulin
needs are the highest  {hree months shonld never go

evident to patients that this 1s worth while  no hight
tash for tum
Regular exercise 1s just as important as diet and n
sulin in the routine treatment of diabetic children
Adalescent girls can be broughe i line of they are m
contact with a young mother and her baby or a young
pregnant woman  [he possiility of particapanon n
athietics will help a bow to control bus duabetes  These
children are such dehghtful little indoor companions for
therr parents or caretakhers that outdoar exeraise 1s aften
overlooked  But remember that when the Feraise
pony pulls hard, Diet and Insulin have less to do
1he diets of diabetic chuldren, tike those of ordinary
children, should be more hiberal than those of adults
Duning the year 1938 the camp diets of boys and guls
were those shown in Table 24 In general I personally
think their diets range too high rather than too low,
but each indinidual case 15 2 problem  What the future
will disclose one can t predice, bur all wall study the
diets of the Quarter Century Victory Medal cases
We must foliow up far more minutety our children
and especially those at Camps where the treatment s
tess ndiiduatized [ am sure we should do more 1n
detaited care of diabene cinfdren than heretofore They
nced a wandering diabetic nurse hhe a Miss Winter-
hottom, who 25 years aga helped in ther homes
Dr Stunke who was n chargeof the Flliote P Joshn
Lamp 1in Chadton  Massachusetts dunng the 1958
<= oo *? Table 24, p 236
nerhangs the dia-
mcreasing atten
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uon, but diabetic coma ever wall be the one condion
which the child should thoroughly understand and be
m a position to avord  Prior to msulin practically all
drabetic children died of coma  Today not one of them
should die of coma It 15 proof of reglect of diagnoss
or of good treatment After the duration of twenty
sears of diabetes, only 13 per cent of the children with-
out 2 history of coma had trouble with their ey es, heart,
kidneys and blood essels, whereas of those meapaci-
tated by these complications, 75 per cent had had coma
repeatedly

Tasir 24 —Averace Cawr Dizrs 1958
fze Group Carbohydratz  Protain Fat

Years Grams Grams Grams Calorses
57 150 8 65 1500
810 150 0 80 1800

i 1z 200 we 90 2000

1314 220 i 100 2200
15 and over 220 120 120 2400

The above diets include 4 lunches between meals as follows—
varying with exercse

1snack at 10am 10 grams carbohy drate
Isnack ac 230 pm 15 grams carbohy drare
Isnack ar330pm 10 grams ¢arbohydrate
1 snack at bedume 10 grams ¢acboby drate

At the end of one week the patents were weighed and the diecs
adjusted accordingly

Every chid needs a “Buddy” His mother 15 his
true friend when he 15 2t home, but 1t 15 hus Buddy who
will ook out for ham at school, at college, and in play,
and when so protected there s no form of arhletdlcs
which he cannot pursue I ater, if he has 3 wise, hP
soted and loving wife, chere 1s aimost no hmt 1o s
future career
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Summer camps for dibetic children are splendid *
In 1948 e had 205 diabetie children distributed in five
camps, and 1n 1958 1n two camps we had 237 bovs and
198 girls  The chidren have done wenderfully well,
but the vacations have not been hmited to the chuldren,
because thewr parents have profited by bemng rilieved
of their responsibihty, often for the first ume 1n vears
Diabetic camps should be encouraged  Chuldren are
far more easily and naturalhy treated tn them chan
hospreals and at fess expense  We are greathy indebted
te {he Association of Unminversalist Women which has
made possible our camp for grels av the Clara Bareon
Birthplace i North Ovford, Massachusctrs, where m
1821 Clara Barron, the founder of the Red Cross i the
Uruted States, was born  In 1947, our wish came true
and, thanks to Dr and Mrs George G Avenil, we have
the Elhott I' Joshn Camp for diabenc boys in Charlton,
Massachusetts, three mites from the Clara Barton
Camp  [he ctuldren voluntaniy contnbute nearly one-
half of the costs Ay large diabenie chimie for children
should have access to such acamp  In the 1939 season
there ave 31 camps 1 operation in the Umted Srates
and 6 m Canada, and the number al} over the world
ts wcreasing

All have recognized the advantages of diabetic camps
More of them are required but, with the lengrhening of
the lives of diabetic cluldren, obscmations must be
continued unul the cnncal period of adolescence has
been passed 1 feel thart the need today can be mee by
ehie estabhshment of Hospral Teaching Chmes, to
which ambufatory diabenics can return often for a few
days of onentanon and rebaluhitanion of their phy sieal
cotidition betore uremedable comphications have been
acquired  To meet tins need hospiralizanon must be at
far less than convennonal hospital rates

Shor 2 hist of Santmer Lamps fur diabece dldren, wite Amencan
Diabetes Assocsanmn, § Fast 45tb Mreet, New York 17, New York

. ,
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Such a Hospital Teaching Clinic we have created
under the auspices of Diabetes Foundation, Inc and
the success attending 1t has exceeded our greatest hopes

The diabetic child should be taught hygiene and
while he learns this for humself he should grasp 1ts mean-
ing so thoroughly that he w1l spread sound 1deas among
the rest of his famuly, and thereby make himself helpful
n the home  If a child holds to hus diet and nsulin to
control his diabetes, should not his relatives avord be-
g fat at forry or above and thus seek 1o escape 1t?
The time may come when we may utihze these children
more 1 medicine  Every diabetic unaveidably be-
comes a center of medcal infuence 1n his family Every
other one of my twenty-year duratson diabetic children
already has reported having a duabetic relatne One
cannot begin too early teaching the child that a diabetic
should choose a non-diabetic from a non diabertc family
for a partner in hfe

Children love to assume responsibility  Trust them
and they will carry out ther duties well Jane and
Jeane lived 1500 mles apart, but therr poor mothers
were worn out  When Jane and Jeane were told thss,
their whole attitude changed and I had no more worry
about those gicls or about therr mothers because I knew
therr children would compel them to take recreatton
and rests Give any child, diabetsic or otherwrse, an
opporeunity to manage somethmg or somebody and the
chances are he or she will come out all nght  They
need to be given responsibility

The morale of the diabetic child quite as much as that
of the adult must be preserved That 1s why I am so
glad to learn of the success of those whose diabetes
began n childhood and to report these to children
whose diabetes 15 just commencing  Happily 1t 15 not
difficult to maintain therr spints, because these children
excel m school and 1n many sports Occasions should
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be arranged 1n which they can show off and distingussh
themselves

Once upon a time duabetsc children were pampered
but now their health so closely nears that of ordinary
children that they must protect thewr awn reputations
Just as no doctor 15 warranted in gving approsal o a
diabenic 1o drive an auromobile 1f such a one carelesshy
has coma and insulin reactions, so, too children must
know that doctors take semously their requests for
recommendanions for insurance and to college and busi-
ness positions and can grant them only 1f they contral
thair disease

Lach child who enters college or takes a job assumes
aheavy responcibiliey and becomes accountable for b
own conduct  Unless he does well, he wali inyure the
prospects of admission 10 college or to simmlar jobs fot
hundreds of future voung duabetics Lo protect vouth-
ful diabetics, we have made the rule to recommend to
college and stitutions of hgher learmng diabetsc hoys
and mirls only on the condion that they wall be physi-
cally exarmned monthiv and their duabene course
cheched by collepe medtcal authonties ar those phy-
sinans sclected by them  Wath thus rule m foree, we
believe that distressing falures at college examsnations
can be ;vended  Wathout such personal health surses,
diabetic boys and girls undoubtediy wnocenthy have
suffered n the past

Stxty years ago when [ began treatng diabetic chil-
dren | counted the days they lined  Itishard tobeheve,
but 1t 15 true, that now the duranion of the diabetes of
some of these children has exceeded 40 sears and e s
evrdent soon will pass 30 vears  Rigd control of the
drabetes wath rest to the wslands of { angorhans by aver
isulinanon as desenbed by Brush and mans others
often gives sutprising results  Remissions mav seur
Treasure them  Prolong them with close care and
msuhn Who knows? One may have a reversible case

.
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TUBERCULOSIS

TUBFRCULDSIS at one time caused the death of one-
half of all those with diabetes It 1s probably no exag-
geration to say that this statement held for the hosprtal
drabetic population m some crowded European aties
even up to the discovery of wsulm  Tuberculosss 15
sull a deadly foe of the diabetic, particularly of those
who are underprivileged  Fortunateh, with earher
derection today and wath new medical and surgical
methods of treatment, 1t has dropped m 1957, as a
cause of death m our own group to 8 2 per cent  Of the
draberics who had diabetic coma, 1t was found by Roor
and Bloor only a few vears ago that more than one st
five contracted tuberculosis within the subsequent five
years, and still higher figures have been noted by other
writers

Control of the diabetes day m and day our and 2
routine detecrion x-ray of the chest yearly are the thvo
best safeguards agamst tuberculosis
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NEURITIS (NFUROPATHYY

Witrn the diabetes 1s controlled, nenntis, a dis
stressing affection of the nerves, seldom oveurs Usually
1t 15 preceded by months or vears of neglected diabetes
QOur Quarter Century Victory Medal cases are notably
free from it and this has been the «xpanence of all the
authors who have carefully studied this condinion  {n-
fortunately, control of dinbetes 15 so ofren neglecred
that neunts ts 2 mast frequent, distressing and aften
senous compheaton  Partcularhy does 1t occur i
neglected diabetes of vounger people

Neuntis 15 most commonly accompained by pain,
but may be mamfested by other distusbances of sensa-
non such as diminished perceprion of pam, numhbness
and burnmg  If the motor fibers of the nerses an m-
volved, woakness of the muscles, resulting in local or
gemeral parahusis of the part may occur  |ess com
monls the digestive and unmary tracts may be mvolved
Mhn ¥ eoe be quite temporan

1 sugar returns to a

yore permanent, last-
ing for months, althongh eventually in large part they
disappear  Complete recovery may rake place in the
most severe forms and we have several pauents who
ate hind enough to return and attest their friedom
from pain, although at one tume almost one-hundred
per cent cnippled

The most outstanding symptom of neunvis 1s pan
whieh s eharactensticalty worse at mght  The oxerem-
tues are most often affected  Pain mav be superhenal,
deep, aching, gnnding, darmng or cutting Paresthesie,
such as burning, tnghing, numbness, feelmp as off walling
on woof, “pins-and-necdles™ sensations, are {requent
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TUBERCULOSIS

TuBERCULOSIS at one time caused the death of one-
half of all those with diabetes It 1s probably no exag-
geration to say that this statement held for the hospital
drabette population in some crowded European cities
even up to the discovery of msulin  Tuberculoss 15
sull a deadly foe of the diabetic, parucularly of those
who are underprivileged  Fortunately, with earlter
detection today and with new medical and surgical
methods of treatment, st has dropped m 1957, as 2
cause of death 1n our own group to 02 per cent  Of the
dhabetics who had diabetic coma, 1t was found by Root
and Bloor only a few years ago that more than one m
five contracted tuberculosis within the subsequent five
years, and still higher figures has e been noted by other
writers

Control of the diabetes day mn and day out and 2
routine detection x-ray of the chest yearly are the two
best safeguards agamnst tuberculosts
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NEURITIS (NEUROPATHYY

Wnrn the diabetes s controlled, neurtis, a2 dis-
stressing affection of the nerves, seldom occurs Usualthy
1t 1s preceded by months or years of neglected diabetes
Our Quarter Century Victory Medal cases are notably
free from 1t and this has been the expenence of alf the
authors who have carefully studied this condinion  Un-
fortunately, contsol of diabetes 1s so often neglecred
that neuntis 1s a most frequent, distressing and often
serious complication  Particularly does 1t occur in
neglected diaberes of younger people

Neuntis 15 most commonly accompaned by pam,
but may be mamfested by ather disturbances of sensa-
tion such as diminished petcepuion of pam, numbness
and burmng  If the motor fibers of the nerves are m-
volved, weakness of the muscles, resulnng n local or
general paralysis of the parr may occur  Less com-
monly the digestive and unnary tracts may be mvolved
Thad ool T o - be quite temporary,

sugar returns to a
10t€ permanent, last-
g for months, although eventually 1n large part they
disappear  Complete recovery may rake place i the
most severe forms and we have several panents who
are kind enough to return and attest therr freedom
from pam, alchough at one tme almost one-hundred
per cent crippled
e most outstandmng symprom of neunus 18 pam
which 15 charactenisucally worse at mght  The extrem-
tties are most often affected  Pain may be superficial,
deep, aching, grinding, darting or cutting  Paresthese,
such as burning, unghing, numbness, feeling as 1f wallang
on wool, “pins-and-needles” sensations, are frequent
1261
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Occasionally just the opposite occurs and the shin 15
too sensitive— hy peresthesta  The weight of bed covers
may be unbearable Signs of neuntis are recognized
by dimimished or absent knee reflexes, by muscle tender-
ness, mcreased shin sensitivity to pin prick or the vibra-
tions of the tuming fark, or the reverse, and by muscular
weakness or even paralysis, and less commonly by rapid
heart beating and lowered blood pressure with resultmg
dizziness or fainting on standing  If a muscle of the
eye 15 affected, double vision resubts and may persist
for six or more weeks

The underlying cause of these complications i the
nerves (neuntis), mn the eyes (retimss) and in the
Aidneys (nephritis) in diabetes may have 2 common
ongin My colleague, Dr Howard F Root, groups the
three under the term trwopathy  Meticulous drabetic
control we firmly believe will prevent, defer oc amelio-
rate these comphcations  This combination 1s especially
mamfested m the uncontrolled diabenc of fifteen or
more years’ duration 1n whom the disease began under
the age of forty years Such cases were more rarely
seen 2 generation ago, because patients lined so short a
time  Even in older patents with relauvely milder
diabetes, numbness and tingling, parucularly i the
extremities nighe pams, muscular weahness and im-
paired sensation may be encountered Asa result of the
lessened sensitivity of the skin and mability to percetve
pain, wmunes to the skin leading to ulceration and sores
are invited, particularly n che Jower extremities Such,
1f neglected, may fead to gangrene and to disintegration
of the bones of the ankles and toes (Charcot joints) A
most distressing complication in the digestive tract 18
nocturnal drarrhea and 1n the genito-urinary tract de-
creased potency and paralysis of the bladder fris no
wonder, therefore, that those of us who see these rarer
complications are msistent that for ther preventon
diabetics should contral their diabetes not only at the
very start but through all the years.
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COMPLICATIONS IN THF FYES

Diarerics with perfect eyes after twenty-five years
af diabetes ate the exception  Those with sound eyes
m our experience, are the mdividuals who have been
under excellent contral for the firse few years of the
disease and under good controf always It s seldom
that a serious affection of the eyes is found or develops
m the early days after the onset of diabetes, although
occasionally the diabetes, fong present, is first recogs
ntzed by the eye specialist

Troubles with the eyes are either temporary, re-
bevable with control of the disease, or progressive and
permanent Temporary discurbances of refraction re-
sulung m tmpassment of vision, often appear i the
Rest few days of treatment when the high percentage of
sugar m the blood drops to normal  Eye specizhsts
hnow this and patients should not seek to cosrect this
temporary blurring of vision, because of rself 1t will
largely disappear 1n 2 month and then there 15 exther no
need of glasses or 2 permanent adjustment can be made

A distressing lesion 15 retinstss proliferans m which
connective scar tissue extends out from the opuse disc,
the pastersor portion of the renna, nto the vitreous
flued which Alls the globe of the eye  This s due to
degenerative changes in the retna, saandested by exus
dates and hemorthages It 15 often associated wirh a
peculiar disease of the kidney, descnbed by Kimmelstrel
and Wilson, and with neantis and named dibenc
triopathy by my colleague, Dr Root  Bad as retmius
prohiferans 1s, 1t 15 2 hopeful compheation, because it
does not oceut s those who control thess diabetes It

{263y
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1s not like the changes resulting 1n the blood vessels
from arteniosclerosis and high blood pressure

Dr Root has collected 847 mstances of triopathy and
undoubtedly there are many more These have occurred
especially v patients whose diabetes began in early life
There were 14 cases 1 the first two decades of ife and
372 (43 per cent) 1n those who developed the conditron
before the age of 40 y ears, although the onset of diabetes
occurs in only 33 per cent of our partents before that age

Although the gravity of rettmus proliferans cannot
be dented, it 1s rrue that m a considerable number of
patients this complication rematns stationary with re-
spect to vision for lengthy pertods [ ong duration of
drabetes and madequate control of the condition were
striking features n the grear majority of cases  There
was only one of these cases who had a hstory of careful
treatment of diabetes, on the other hand not one of our
85 Quarter Century Victory Medal cases showed 1t
No patient with excellent or good controt of the diabetes
showed advanced artenal calafication or retmitis even
after pertods of twenty-five years of diabetes

Cataracts occur 1n diabetics as i non diabetics, but
whether they are more frequent s debatable At any
rate they are operable

A few years ago, (1936), a serous disease attached
the ey es of premature babres, often leading to bhindness
Indeed, even 33 per cent of our group of such babies
born several weeks before term, lost thetr eyesight or
had 1t seriously rmpaired It 15 a trumph of modern
research that the cause of retrolental fbroplasia has
been discovered and now several years may g0 by
without an ophthalmologist seeing such a case  Re-
search pays

Just as there 15 common agreement that cigatettes
are nadvisable 1n the presence of gastric or duode{\al
ulcer, neunitis or impatred arculation 1 the legs as 3
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result of degeneration of the blood vessels, so too this
holds in disease of the retina At present 1t 1s safer for
all diabetics to avord aigarettes

.
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THE EMPLOYMENT OF DIABETICS—
INSURANCE FOR DIABETICS

Tur Committee on Employ ment of Diabetics of the
Amenican Medical Association has issued the following
statement  “Diabetics are capable of performing any
type of work for which chey are physicalls, meneally
and educationally equipped  Those diabetics who are
tahing large doses of insulin should not, however, be
assigned work m which hypoglycemic atracks might
result i myury to themselves and others "

If a diabetic can secure employment which mvolves
exercise, 1t 15 most adt antageous, because eercise helps
to utihze the diet and thus benefits the patient  If the
employ ment does not s olve exercise, then the diabetic
must make up for 1t by takmng exercise out of workmng
hours I remember well how those diabetics who pro-
gressed extraordmanly well n college while active m
athlerics, later when they graduated and took Jobs,
which did not mvolve exercise, such as postgraduate
work n the law school or work 1n an office, found they
did not do as well until they resumed exercise  Bou-
chardat was very msistent that his pauents exercise
until they sweated He said they should earn their bread
by the sweat of their brow, and they should use all the
muscles of the body

Lt 15 preferable for 2 diabetic to work ndependently
and be his own master Theoretically, a drabene who
1s a farmer should do especially well, because he caE
regulate his exercise according to his work and need as!
no questions of anyone

quportunmes fo)r employment of drabetics are mans

(266)
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Parncufarly did this occur dunng World War I when
they were given posstions which did not involve combat
actnies  Today [ understand that mote than one
thousand ty pes of positions mn the Unsted Seates Crotl
Service are open to digbenes 1 kuow of no argument
stronger than what has occurred mn our own group
Formerly 1t was seldom that more than one dabenc
doctor, nurse, technician, secretary or camp counselor
was employed by us, bur m 2 recent summer seven-
teen diabetics held such pad posstions (1 hope thus
staternent will not result m 2 million dwbetics applyng
0 us for 2 job, because already we have quite a Jabor-
duabetic pool of our own }

Employers n general are kind to dsabetics It 15
very mportane that any diabetic seehing or holding
an appowstment should do huis or her work not onkhy
as well but berter than 3 non-diabetic m order to
crease the opportunuties for ather drabenies to get a job
1t 18 true 2 dimbetse may need to give up certawn pleas-
urable acennes for the sake of secuning and holding a
good position, but if they can demonstrate thess good
health and thewr shall, then they will not need to fear

Certain occupations are unsuitable for diabetics
Recently the American Dinbetes Assocration has sug
gested standards for the employment of diabettes, and
below [ record abstracts from the same

1 A dizbetic seehing employment should be required
16 present a note from s physician or the personne}
manager, stating that he 15 2 controfled diabetsc and s
examned at regular mtegvals

habetics are capabile of performing any type of

work for which they are physically, mentally and educa-~

nonally equipped  Those diabetics who are taking

large doses of msulm should not, however, be assigned

work 1 which hypoglycemic attacks mught result
mjury to themselves and others

An effory shonld be made 1o see that dibenes
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work the same hours on a steady shift, or, if they must
work on a rotating schedule, that they avoid the
“graveyard” shift from rmidmight to 8 A xi" This 1s the
only concession 1n terms of hours that a well-controlled
diabetic should ask

4 Duabetics should carry cards or tags 1denufying
th;xr condition at all times, particularly when on’the
1o

5 The plant physician can save time for the com-
pamy and also help the employee by performing blood
sugar and urnine examnations, whenever the patient s
usual laboratory facihties are available only dunng
working hours, and the results reported to the family
physician

6 A complete physical examination of each diabetic
should be made regularly, at least once a year

7 A plant physicran ts within his nghts of he re-
assigns a diabenic employee to other work whenever
the anising of new complications creates new nisks for
himself or for other employees

8 The diabetic requuring wnsulin should be consxderu%

1s not higher than 250 mg per 100 c¢ by the Folin-Wu
method, and if the patent 1s under regular medical
superviston  Although more nearly normal blood sugar
levels are desirable, hyperglycemia alone, 1f not extreme
or habitual, need not be considered a disqualification
for employment 1n those cases where the panents
personal physician and the industnial physician both
fee! that other hmits should be observed

Naturally, 1f diabetics have frequent reactions oF
develop diabetic coma, therr chances for communnc‘e n
thetr occupation or for promotions ate lessened in 2
way tlus 1s fortunate, because 1t forces disbettes to

study ther diabetes thoroughly and to control 1t
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INSURANCE FOR DIABETICS

Unul 1940 practically no known duaberse was granted
msurance At that time the Manufacturers Iife In-
surance Company m Toronto, Canada, undertood to
msure dsaberses  Gradually this company has increased
the number msured and has broadened 1ts poliies and
at Jessened premiums  Its example has been followed
generally, so that now approumately 75 per cent of all
bfe msurance companies 1n the Umted States and
Canada will accept drabetics on vanous terms

The chief condiron upon which msurance compantes
accept dabeucs s proof that they zre under medical
supersiston. Natorally all conditions which apply to
non-diabenres apply to diaberics burt this one feature s
apparently considered of more mmportanice to the m-
surance company than detatled reports of tests for sugar
wn the unne and blood  Indnsdualhy and collectively,
the longer diaberses hive without complicatons, the
more likely are they to recesve mnsurance on favorable
terms
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AMERICAN DIABETLS ASSOCIATION,
INC+ AND INTERNATIONAL
DIABETES FEDERATION

Tnr Association was founded and mcorpocated m
1940 Its objectsves are to 1 Disserminate among
phyvsictans mformation relative to the diagnoss and
treatment of diabetes, 2 Educate the laity in the early
recognition of diabetes, and in the importance of med-
scal superviston, 3 Encourage and support chnical ex-
penimental, sociological and statistical studies by means
of grants, 4 Encourage adequate treatment of drabetes
and the establishment of summer camps for diabetic
children

As of kebruary 7, 1959, the Amenican Diabetes
Assoctation had a total membership as follows  Active
Members, 2421, Honorary Members, 10, Associate
Members, 45, Corporate Members, 24, total 2500
There are members i every state of the unton except
Alaska and in forty-four foreign countries

Allied with the Amenican Diabetes Assoctation are
forty-two affihate associatsons sn the United States,
supporting nationally and locally the objectives of the
patent organtzatron  Thirty~two of these affibate asso-
ciations have lay groups

The Assocration publishes for the lay man a bimonthly
magazmne, AD A Forgcast, for the profession a b
monthly journal, Diasgres The Journal of the Amer-
ican Diabetes Assoctation The Association heeps 2
hist of diabetes camps

*1 East 45th Screer New York City 17, N ¥
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The year-round detection grogram culmmanng
Dhabetes Week accelerates the mass scale sereenng of
mdividuals for diaberes It also calls coungrs~wide at-
tentton to dishetes and strenpthens che confiuing
activities of local phymicaans mn testmg as many as
possible tn the communsty for diabetes

¥ ¢-~ntmnal Drigbetes Federation

~r arcanized
senced
ra . ngland
n 1935, 2nd the [hird Compen L West
Geymany, 1 1958 At this Congress 42 coumtyres and
3l contments were represented by doctors or Jav dele-
gates  The attendance reached nearly 180D per<ons
The President of the Federatun for 1939, 13 Professoy
J P Hoer, of Louvam, Belgum, and che Esecutive
Secrerary 1s Mes R Franh, 152 Hatley Steeet, Londan
W.1, England
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SELECTED LABORATORY TESTS USEFUL
IN DIABETIC TREATMENT

AN EARLY diagnosts i drabetes 15 as smporrant as in
tuberculosts and 1s far more easily made ~ The disease
usually begins msidiously and 1ts prompt detectson de-
pends upon the routine exammation of the urine of
everybody rather than upon the examination of the
urine of patients who present symptoms of the disease
General pracutoners should teach all thesr patents,
as a matter of routine, to have their own urines and the
unnes of the members of therr families examned each
birthday  Diabetes 1s an hereditary disease and there-
fore each drabetic should protect his grandparents, his
parents brothers and ststers and children by making a
yearly exammnation of the urthe and a semw-annual
examnation, 1if the relative 1s over forty years of age
Every boy and guirl who studies chemistry should be
taught how to test the urine for sugar

The Metropolian Life Insurance Company was hind
enough to analyze my cases The study shoned that
the mortahty for cases of diabetes discovered by exam-
mation for life insurance and thus presumably early
cases was much lower than for those discos ered other-
wise
The mere presence of sugar 1n the unine does not war-
rant a diagnosts of diabetes  To prove diabetes exists
a test for the blood sugar should be made  1f the b)oog
sugar percentage reaches 013 (130 mg } fastng or 0“}
(170 mg ) venous blood after food with the Fol'|’n~ u
test or 110 mg and 150 mg respectively w ith zh:1 true
glucose method (Smogy -Nelson method) with sugac

(2712)
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m the unne, dsabetes usually can be assumed €0 be
present  Borderhne values are often meonclusive and
therefore the test should be repeated after a few weeks
or months

Although disbetic patients can test therr own unnes
for sugat, st 1s safer for alf dsabetic patients to check
their own tests occastonally with those made by cherr
physician

The Cottection of Urme

To collect the twentv-four-hour quannty of arine,
discard that vorded at 7 A » and then save m a cool
place 21l unne passed thereaiter up to and including
that obtained at 7 am the next mornng  As 3 pre-
senvarnve a teaspoonful of xylol can be placed m the
bottle befare the collection of the unne

Tt has become mcreasingly important since the advent
of msubn 3t times to esamine separarely the nrne
voided before ot after meals and on retiring and naag
If sugar ss found 1 the twenty-four-hour utine one can
learn by a study of the morming, afterncos, evemng and
might specimens whether this ogcurs undormly through-
out the entsre day or at a single perod  If the Jater s
the case, an mvestigatzon will disclose whether (2) an
excess of earbohy drate has been taken ar the previous
meal, (§) the amount of msuhn has been inadequate, be-
cause of (1) msufficient quanty, (2) favhy admims-
tration due to repeated 1njections & sigle atex of
the body or to the mrerval before the meal bemg too
shart or {c) fack of exercise When sugar 15 found m
alt four specamens of ursne the toral diet including carbo-
bydrate should be lowered, smsuhn rmsed and some-
times exescise mcreased  The question of merease or
decsease 1 evercise, however, depends upon vanous
factors such as the eistence of an wmtercurrent mfec-
tion, which of nself usually bnngs back sugar m the
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urne  The bedndden pauient without fever should
always take bed gymnastics

Two Specimen Tests

If a separate specimen of urtne 1s vorded half an hour
after the rising specimen, a true 1dea of the presence or
absence of sugar in the fasting state 1s obtained This
15 very desirable for those patients taking both regular
and protamine zinc tnsulin before breakfast The7 am
specimen represents the spectmen which has been col
lecung for hours during the mght in the bladder the
730 0r 8 00AM specimen represents unne recently
secreted and 1s therefore a better index of the sugar m
the blood By this second specimen test one can decide
whether the doses of protamme zinc msuln NPH
1 ente and Globin msulin are correct  Tests during the
day gauge the dosage of crystalline or regular msuln
(See Fig 15,p 139)

Examnation of the Unne for Sugar

The urines of healthy indiiduals and of carefully
treated diabetics do not show sugar by the routine
Benedict test for sugar Sugar can be demonstrated
readily 1f 1t amounts to as lirtle as 0 08 per cent and it
may nise to as high as 9 or 10 per cent when the diabetic
diet 15 not folloned Most untreated cases show be
tween 2 and 6 per cent of sugar  The total quantity of
sugar 1n the unne i the twenty four houts 1s easily
estimated by multiplying the percentage of sugar which
the unine contains by the total amount of urne vorded
Thus, 1f the total quantity of urine 15 3000 cc {1 quart
equals 946 cc and for rough calcularions can be con
sidered equal to 1000 cc or 1 hiter) and the percentage
of sugar 1s 4 per cent, the amount of sugar i the unne
would be (3000 by 0G4) 120 grams chat ts, approv
mately 4 ounces or  pound (See p 202) It s not
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very often that one finds more than 1 pound of sugar
excreted m the unwe dunag twenty-four hours  The
food vaiue of sugar lost, if only 120 grams, s consider-
able  Each gram of sugar is equivalent to 4 calories,
and 120 grams would amount to 480 calortes m a day
This 15 one-fourth of the total food value required by
an mdwidual with 2 quiet occupanea wha wesghs 60
Lilograms (132 pounds} A dibetic therefore can be
a food spendthnfy

Panents and doctors should catculate far more often
than they are accustomed to do the total quanney of
sugae fose 1 the urne for companson with the diec

“The Benetiey Test for Sugar

Many tests for sugat in the unne are employed  The
Benedict testt 1s the hest  The solunon has the advan-
tage of not decomposing, even after months

The test 18 carrred our as follows  Four drops of the
srine to be examuned are placed 1 a tesc-rube and to
thus aze added 2 5 cc {an ordinary teaspoon holds about
5ee) of Benedicr ssolunion  The tube 1s shaken to mix
the unne and solutson and then placed n wacer chat is
already bothng  After bewng in the bohng water for
five minutes the tube 15 removed and exanined for
evdence of sugar  In the presence of sugar the entise
body of the solution will be filled with 2 precipitate,
which may be greenssh, yellow or red i color, according
to whether the amount of sugar 1s shight or considerable
If the solution remawms clear, the urute bemng tested 15
sugar free, of one can read prnt through the salutsan
the percentage of sugar s so shght thar st can be dis-
regarded, if 2 heavy greemsh preapitate forms, i
usually means there 18 2 trace of sugzr, the appearance
of a yellow sed p of a few
tenths per cent of sugar m the unm:, and a red sediment
more than 2 per cent  The colors should be read afte

Wemdat § B Jour Am Med Assn, 87, 1193 1941
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shaking thoroughly  If the mixture of urine and solu
tion 1s to be heated over a free flame, then § drops of
urine and 5 cc of Benedict solution should be employed

Upon removal from the boiling water shake the test
tube A discoloration which occasionally forms upon
the surface 1s ummportant and with shaking disappears

If doubt anises in the patient’s mind about the rel
ability of his Benedict’s solution, he can test 1t by per
forming the usual test for sugar but substituting 4 drops
of orange juice for urne, a drop or two of a grape or
even as little as % of a raisn The test with orange
Juice changes the Benedict solution to a bright red color

Conventent methods for testing the urme for sugar
are sold under the names of Clnitest, Clinstix and
Tes Tape

Quantitative Tests for Sugar in the Urine

It 15 one of the chief advancages of modern treatment
that the need for these tests 15 greatly reduced  The
simphification of the treatment of diabetes means every-
thing to the pracutioner and pattent At the begmning
of treatment, however, 1t 1s desirable to follow the re
duction of sugar excreted along with changes of the
diet and the determination of the percentage of sugar
Later on the atm should be to keep the urine practically
sugar-free

;f'n our laboratory we use the Sumner Test for Dex-
trose  The procedure 1s as follows 5 mg of Dmltm‘i
salicy e acid sale solution and 01 mg of urine mrxe
1n a test tube, borl for 3 minutes, cool and read 1n 2
photoelectric colorimeter

Methads for the Determmation of the Unmary Acids
Qualitative Tests |
Dacetse Aad (CHCOCH.COOH)  The SlmPﬂ:t
raethod for the detection of acidosis by urmary €¥:
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tnation 18 Gerhardt’s fernc chlonde reaction for diacetic
acid  The test may be performed as follows  Toabout
10 cc of the fresh unine carefully add a few drops of an
undijuted aqueouns solution of ferric chlonde, 1iquor
Fernt Chloreds, US P A preciputate of fernic phosphate
Sest forms, but upon the addition of a few more drops
15 dissolved  The depth of the Burgundy red color
obtawed ts an wndex to the quanuey of dwcetc acd
present  Record the mrensity of the reactions as fol-
lows 4, 4+, + 4+, or + 44+

Confusion as to the significance of the test anses if
the patent 15 takmg sodm salicylate, aspires, ane
pynin, cyanates, or acetares  1his 1s to a considerzble
exene avarded by vigorously bothng the urine after the
addizon of the ferne chionde, when the deep color
matkedly decreases or disappears of caused by duacetic
aud, but remains the same if caused by the above drage

Acetone (CHyCOCHy)  The dfterent tests for ace-
tone are m reality tests for diacersc acid  Legal s tesz s
as folfows A few crystals of sodium mteaprusside are
dissolved in 5 e¢ of urne, which 1s thea rendered alha-
ne with sodium hydrate Shake wigoreusly  [wo
drops of glactal aceuc acid are then allowed to run down
the side of the test-tube and a distinct purple color
appears A more convement form is with a necropruse
side reagent, Acetest, which 1s for sale

Tests for Blood Sugar

Blood sugar tests are essential in diagnosing diabetes
and most valuable in trearment Unfortunately, no
methad 15 available which 1s stmple enough for patents
0 employ, but T suspecs such will be discovered i the
near future

I tests for blaod sugar are performed on a wholesale
scale they are relatively cheap, but mdividual tests ate
expensive hecause it ts almost as easy to do ten tests
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as one  An automatic method for blood sugar tests
known as an “autoanalizer” 1s being introduced  With
this apparatus a test requires but five minutes

To reduce the cost of blood sugar tests one should
find out what day and hour are the most conventent
to the laboratory where they are to be performed A
“girl” docror from Florida told me there were bargam
blood sugar days mn her city on which pauents received
a 60 per cent reduction  This 1s 2 sensible arrangement
and [ know s adepted 1n various laboratories My sug-
gestion 1s that a patient purchase a dozen blood sugar
coupons wholesale from a hospital or laboratory yearly

Blood sugar tests are extremely useful in treatment
Secure more of them! “Increase the output and lower
the costs ”
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FOODS AND THEIR COMPOSITION

Tuzre s no one det for all duabeties any more chan
there 15 ane diet for all countries and races  If an 1nde
vidual avosds overweight or marked underweight the
exact composition of the dret 15 relatvely unimportant
1n health ot 1 disease provided the die 1s unhized and
no sugar 15 lost 1 the unme  Without insuhin in order
to keep the urime sugarfree, most dizbetics muse re-
stricr those foods which are nich s sugar and starch
{cartbohydrates) and make up for this restriction by
eating more meat, fish, cheese and eggs (foods nch
proten) and fat A patient can decrde whether a given
food 1z demrable by tesung the urine one hour after
cating 1t with or without his usual dose of msulin & M
Allen showed thar a dog with much of his pantseas
removed would develop diabetes most readily if overfed
with catboky drate, or with 28 excess of protem, and
even with an excess of fat or aleohol

1he narrow caafines of the diabetsc deet in years past
greatly sumulated the manufacture of so-called dia-
bettc foods These were often serviceable buc ro be
employed with discreton The panent should never
become dependent upon spectal diabetic foods, for they
ate often unobtanable, always make him co  scuous
and when he acquires a disgust for foods
15 alt the harder to abide by the enginal
tients under my care who have done b
use speaal diabenc foods or use o
Such foods should bear correct st
centages of protew, fat, and ca
contam, and under no ctreu
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convey the impression that such foods may be eaten
without restriction  See Table 26, pp 287-296

The high content of protein 1s one of the most sertous
drawbacks to diabetic foods Formerly, when 1t was
not realized that carbohydrate might be formed from
protemn, these special foods with low actual carbohydrate
content were considered a great boon  Today we look
at the matter differently

We are indebted to Mrs Lhzabeth K Caso, Nutri-
tiomst 1n the United States Public Health Service, for
the preparaton of the following dietary data

METHOD OF CALCULATING
DIABETIC DIETS

A joint comnuttee of the American Drabetes Associa-
tion, American Dietetic Association, and Drabetes Sec-
tion, United States Public Health Service, m 1950,
after 3 years of study, published a simplified method
for calculating and planning diabetic deets  The data
was approved by all three orgamizations  Since that
ume many hospitals and physicians throughout the
country have used this informauon to guide and m-
struct diabetic patients concerning their diets  In
brief the committee agreed upon the followng figures
for calculatng diabetic diets (Table 25 and pp
280-286)

There are many ways by which patients may be
taught the diet Once in Vienna Carboh)dra‘fe was
rechoned according to the number of “semmels” a pa-
tient ate  In other centers one slice of bread has been
the standard  With the varying compositson of foods,
both qualitative and quantitative, I have felt my pa-

t Revised Table of Food Values, Proc Am Diabetes A, 9, 403,
1949 y
2 Caso J Am Dietet Assn, 26, 575, 1950
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tients gamned the most by weghing thess food and cal-
culating sts content w carbohydrate, protewn, fat and
calones This can be done readsly by the use of Tables
which I have combined on a packercard  The Amertcan
Drabetes Association and the Amenican Dietetic Asso-
ciatten have essentsally the same basic diets but speaify
various exchanges  Inma way T think this unfortunate,
bevause actually the grams of eatbohydrate, protemn
and fat are overlooked

Tapre 25 —Foap Varuss for Catcusaning Dragerse Dieys

Weghs Car  Proon Far  Enery
Group Amaunt m ™ e o .—atan?;’
Milk, whole tome 40 42 [ e
(Last 5)
Vegetable adesied — - - - -
v (LxstH

eperal 7 -

ﬁ,\n £ ) $eup 00 7 36
Feut {Lsst 3) vaties - 10 - - 40
Meat E:dunges loz e — 7 s 73

15k
Bread Exchas - -
Fﬁb’:" 5;)‘ nges  varwew 111 2 €8
2t Exchany 1 — -

4 En 6)’ g8 np s 5 5

Foods of siular comp have been bined

mo “six food exchange hists®  These hsts are pre-
sented below
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Mtk I xchanges Irst 1

One exchange contains Catbohydrate 12 grams protein 8 grams,
fat, 10 grams 170 calories

Amount 1o Use

Whole milk (platn or homogenized) leup
*Skum mulk Teup
Evaporated milk teup
Powdered whole milk eup
*Powdered skim mulk (non fat dried m Ik) feup
Buttermilk (made from whole milk) Lewp
*Buteermilk (made from skim milk) Lewp

* Skim milk products contain less fat  When exchanged for whole milk
add two fat exchanges to get the same food value

Yegetable Fxchanges Laxt 2

Vegetable evelnnges f contams neghgible amounts of carbohy
drate protem and fat  In raw form size of serving unhmited
cooked size serving § to 1 cup

Asparagus *Escarole Mustard greens  Saverkraue
*Broccol Eggplant Spinach String beans young
Brus sprouts  GREENS ‘Turmp greens  Summer squash
Cabbage Beet greens  Lettuce *Tomatoes—1 per
Cauliflower Chard Mushrooms serving

Celery Collard Okra *Watercrags
*Chicory Dandelion  *Pepper

Cucumbers Kale Radishes

Vegetable eschanges R contains carbohydrate 7 grams pro-
tein 2 grams 35 calories  One serving equals 3 cup

Beets Pumpkin
*Carrots Rutabagas
Onions *Squash, winter
Peas green Tumip

* Contains considerable amount of vitamin &
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Fruuwt I xchanges List 3

One exchange conta ns carbohvdrate 10 prams 10 calor es  Bruts
may be fresh dred coohed canned of frozen 2y Jong 25 no sugas

1w added
Amount Amaunt
o Use o Ui
Apple (2 da) 1 amalt Grapes 17
Appesauce }eup Orape yu ce T oo
Apreors Fesh 2medwm  Honcydew melon med §
&0 wors dried £ hatves Mango Faenall
Banana § smalt *Orange 1 smatl
Blackbert &5 Teup *Orange yuce {eoup
Raspberrses 1eup Papayx § med um
*Stsawbe 1 &5 teup Peach 1 med um
Blucberc es 3 eup Pepe 1omalt
*Cantalo pe (6" d 2} 4 P neapple cup
— 10 targe P neapple su ce Foup
Dates 2 g 2 medum
Fos, fesh 2 large Prunes deed 2 med um
T dwd 1 amall Rasns 2 eablesp.
*Grapef u t § amafl *Tangerme Harge
Crapefutjuee & eup Wa ermelon 1ep

* Casita ns coms derable amount of vitam n C (seo b ¢ ac d)

Neat Exel anges Lant 4

One exchange conta ne Frotem 7 grams fat 3 grams 75 calones

Meae and goulery (med um fa)

eeF {am!

Cold cuts (4§ X 17

pork tver choken erc)

Salam m nced bam bolognz {ver

W st Yencheon foaf
Franklurters {8-9 per tb)

"

Fish Haddock ere

Salmon tuna erab lobste
Shnmp clams aysters etc
Sard pes

Cheese Cheddar e3pe
Conage

Peanus butrer

Amouns to Use
1 cunce

Talce

1

1 cunce
tewp

5 amalt

3 med pm
1 punce

$oup
2 tablespoons.

Nore ‘Three meat exchanges are sually prescs brd for the m n meat of
the day 'Thx would be equal 10 1 1b of meat or fish €raw we ghe) or theee
ssrviags of any of the stems 1 s2ed abave
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Bread Exchanges List 5

One exchange contains cacbohydrate 1§ grams, protein 2 grams 70 calopes

Bread

Biscaut, rolf (2" dia )

Muffin (2* dia )

Cornbread (13" cube)
Cereals, cooked

Dry, fake and puff types
Rce, grits, cooked
Spaghetey, noodles cooked
Macarony, etc, cooked
Crackers, graham (21" 5q)

Oyster (4 cup)

Safunes (2”59

Soda (24" sq)

Round, thin

Vegetables

Amount o Use
1shee
1

1

1

teup
Jeup
deup
deup
ieup

20
s
3

} tablespoons

Beans and peas, dried, cooked (ima,

navy, spltt pea, cowpeas, etc)

Baked beans, no por
Corn
Popcorn
Paesmips
Potatoes, white
Potatoes, white, mashed
Potatoes, sweet or yams
Sponge cake, plam 3 cabe)
Ice cream

$eup
teuwp
Y cup
Tewp
fap
l small
$oup
Y cup

# cup

(Ormut two fat exchanges)

Fat Fxchanges List 6

One exchange contains Far § grams 45 calories

Amaunt
to Use
Butter or margarne 1 teaspoon
sh
2 tablespoons
1 tablespoon
Cream cheese I tablespoon
Avocado (4 duameter) |

Amount
10 Use
French dressing 1 tablespoon
Mayonnase 1 teaspoon
Oul or cooking fat 1 teaspoon
uts 6 3mall
Olves Samall



FOODS AND THEIR COUPOSITION 283

Tret ™o 2

Carbotuydiate 150 €im , prates 70 G It 70 Gy
Catories 1a06

TOTAL DAY'S FOOD

Lsel Mk fpm

Lise 24 Vegenables 35 destred
List2B Vegetables, Lsecv og

Liscd Fruzes J sesv ngs

Lt g Meat Exchanges 6 servings
List§ Bread Exchanges 6 sesvings
Luss Fae Exchangss 4 seovngs

Select each day ome green or veBow vegerable  One frut or
egeeable showld be a good source of sitamin
This foad may be dnided mto meals as follo as

SAMPLE MENY
Breahfust
Orange Juice—} cup
—1

22
Tozst--i R ee Butier-] teaspoon
Caffee -~ tablespoons ight crearn

Lunck er Supper

Ham and Cherse Sandwsch
{Cheese—1 ouce Ham—1 ounee
Bread—2 sl ces Butter—1 teaspoon)

Lettuce 208 Tomato Satad

Apgle~1 small

M [~ cup (8 ounces}

Coffee v Ton

Dinser

Haosburg, Pavt o33 ouncts
Mashed Porsta—} cup

Carrots—} cup Spinach
B ead-1sl o Butter—1 reaspaon
Bamana smalt
Coffee or Tea

Bedtims

M1 cop (8 ouncen)
Graham Crackers—2
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SAMPLE MEAL PLAN

Breokfart
Frue, I serving Lise 3
Ege, or other meat exchange List 4
Bread 1 exchange List§
Buttes, 1 Jevel reaspoon or other far
exchange List6
Tea or coffee As desired
Launck or Supper
Meat 2 exchanges Lisc 4
Bread, 2 exchanges Lt §
Vegetables as desired List 2A
Frut, 1 serving List 3
Mk, 1 cup Lisz1®
Buteer, 1 fevel reaspoon or other far
exchange Tist 6
Tea or coffee As desired

Dinner or main meal
Meat 3 exchanges Lise4
Bread, 2 exchanges
Vegetables, as desiced
Vegetables, 1 serving, 3 cup L 2B
Frun, 1 serving I
Butter, 1 level reaspoon ot othet fat

exchange List 6
Tea or coffee As desired
Bedteme
Milk, 1 cup List1*
Bread 1 exchange Dut5
Butter, 1 level teaspoon or other fat
Lnt6

ecchange

* Partof milk may be used i mormng for coffee or for cereal whenselected
s a bread exchange
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