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evident that the series will ontstrip in duration, by far,
all previeus series of cases that have come under my
observation. But the sipnificance of this record 1s
diselosed by a study of the fatalities. ;
Although one of the living patients has had the dig-
- ease 24.3 years, not one of the patients who died suec-
cumbed during the first year of the disease. There
were nine deaths from coma, but only two of these
ocenrred in the hospital.  Seven of these coma deaths
were needless—they were the result of ignorance and
inexperience or deliberate tieglect of treatment, even to
the extent of giving up insulin. In preinsulin days, a
diabetic patient who broke diet might live for some
time, but facile descensus averno is the pathway of that
*diabetic patient who has already outlived the usual
expectation of his disease and, on insulin Wings, S0aTs
high in diet. OF the remaining fourteen deaths, septice-
mia, meningitis, erysipelas, tuberculosis, multiple
ahscesses, and intestinal obstruction in a woman over
80 vears of age, each accounted for one, while cardia-
rmlt disease and penumonia each accounted for four
deaths.

Ninety three of the 127 patients are still taking

insulin, and the average dose is 21.4 units. Ten patients
are alive and not using insulin,

The average gain in weight of the patients is 13.5
pounds {6 kg.}, or 144 per cent. One patient, B. A,
a girl, has pained 23.2 pounds (105 keg.), or 81
per cent, and another, 442 pounds (20 kg) or 58
per cent. ¥

EVOLUTION OF TREATMENT
The evolution of the treatment of diabetes epitomizes

the trend of medicine. Thirty years ago, everybody

preseribed for the diabetes. Then came a period when
clhemical fnventions were novel and complex, and their
intricacies demanded specialists for their execution and
interpretation, Now we are reverting to the earlier
epoch when the diabetic patient required the assistance
of the general practitioner at his best. This is plainly
apparent from the cases one now has to treat. f the
complaints of the diabetic patients today, one fourth
are surgical, one fourth related to the circitlation, and
one fourth of a general mature, with practically the
whole of the remaining fourth dependent on acidosis—
the intimate complication of the disease. To meet all
these demands, the physician who treats diabetic
patients must practice medicine with eyes alert to all
angles of the art ; but, abinte all, he must be one hundred
per cent. efficient in his endeavor to prevent the develop-
ment of future cases,

Five Hundred Fatal Cases

of Diabetes,—Coincident with
the increasing use of insulin, the death rate frem diahetes
has been declining for a year and half. There is no prooi
as yel that these two phenomena are connected.  To deter-
mine whether fatal cases of diabetes had received insulin,
and if so, for how long, the Metropolitan Life Insurance
Company analyzed data submitted by physicians who had
certificd the death certificates in 50 recent cases of diabetes.
Tt found that less than one-half of these fatal cases received
insulin at any time, and that 62 per cent of those which
did, received insulin for a period of less than one manth,
In 31 per cent. of the cascs ahalyzed, ingulin had heen
administered for a period of less than one week before
death. Coina was the most frequent complication in these
fatal cazes, Arteripsclerosis was a complication in 248 per
cent,: chronic nephritis in 234 per cent, and gangrene it
234, It was also shown by this study that insulin was much
more commonly used in hospitalized cases than in the cages
treated at hame and that it i more extensively used in the

larger ¢ities than in rural areas or small towns.
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HYPERINSULINISM AND
DYSINSULINISM+

SEALE HARRIS, MD.
HIEMINGHAM, ALA.

Diabetes, of which hyperglycemia is a manifestation,
is eseentially a condition due to a deficient secretion of
insulin by the islands of Langerhans ; and, according to
modern medical nomenclature, should be ealled hypo-
insulinism. Diabetes, or hypo-insulinism, therefore,
Leats the same relation to the internal secretion of the
pancreas that myxedema, or cretinism { hypothyroid-
ism} has to that of the thyroid gland,

We know that hvpothyroidism is not the only
dysiunetion of the thyroid gland and that there is a
hypersecretion of that important organ, hyperthyroid-
ism, in which there are certain characteristic symptoms ;
i ., the syndrome called hyperthyroidism. It has been
chaerved that hyperthyroidism sometimes  precedes
hypothyroidism.? It scems probable that there are
other dysfunctions of the islands of Langerhans,
besides hypo-insulinism, and that an excessive forma-
tion of insulm may occur. Hyperinsulinism should
produce definite results, i. €., a reduction in blood sugar,
which, when below a certain limit, about 0070, brings
on characteristic symptoms, now known as the insulin
reaction. It also seems probable that a deficiency of
the secretion of insulin may follow prolonged excessive
work of the islands of Langerhans; just as in other
glands, or organs, hypertrophy and hyperactivity may
be followed by degeneration, atrophy and loss of
funetion.

It was this line of reasoning that caused me to think
that there may be such a condition as hyperinsulinism,
and when I saw the insulin reaction in diabetic patients,
T realized that 1 had seen many mondiabetic patients
whao had complained of the same symptoms i. e., hun-
ger, weakness and the anxiety neuroses. [ mentioned
this to Dr. Banting while on a visit to the diabetes clinic
in the Toronto General Hospital in March, 1923, and
asked him whether he or others had oleerved an exces-
sive secretion of insulin in laboratory animals or human
beings. He said that they had done nothing on that
line and that he had seen nothing in medical literature
on the subject, and we have not been able to find any
reference to hyperinsulinism in any medical publication.

Knowing the amount of food mgested at a given
time, by means of blood sugar determinatons we are
able to estimate with some accuracy the degree of
insulitt secretion, particularly since we know that by
the administration of insulin, hypodermically, the
amount of sugar in the blood may be veduced to any
level, depending on the number of units administered
and on the amounts of glicose-forming food ingested.
It theréfore seemed probable that, since hypoglycemia
is the result of hyperinsulinemia, a study of the blood
sugar in patients who have symptoms of hyperinsulin-
ism should show readings of below 0070 (70 mg. per
hundred cubic centimeters of bload ).

HYPOGLYCEMIC REACTIONS
PATIENTS

The first patient, a physician, who presented symp-
toms of hyperinsulinism, consulted us, March 19, 1923,
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saving that every day about one hour before his noon
meal he felt wealk, nervous and so hungry that he could

not work, He had found that he would get relief from .

taking candy or a soft drink or from drinking milk,
eating fruit, or from eating anything. It was then
about an howr before his time for luncheon, and a
specimen of blood was obtained for the determina-
tion of its sugar contenk It was found to be 0063
(or 65 milligrams per hundred cubic centimeters of
blogd). Omn another occasion, May 15, 1923, the same
hour, the blood sugar was L070, This patient has no
other symptoms, except that he had been overweight
and had lost about 25 pounds (113 kg,  His blood
pressure gvas low, systolic 95, diastolic 60 A well
balanced diet was given him, with instructions to take
food of some kind every three hours. A year later,
this physician told me that he had been feeling well
since he had been taking food fve times a day.

et 4, 1923, a patient, who had been under observation
at times for various digestive troubles for seven yvears,
complained in these words: T get so hungry and weak
every day about an hour before meals that T feel as
though T will die if [ do not eat i I helieve
that T would die if I had to go two or three hours past
mieal time without anything to eat. Eating anything
always relieves me, and T am comfortable for three or
fear hours after meals,” He was told to wait in the
office to let us see him at a time when he was having
the symptoms of which he complained.. His blood sugar

Blogd Sugoer Readings and Urinary Findings

Blood Sugar  Urine Test

0058 Mo sugar
0116 No signt
0.167 Teage of sugnr
0,135 Mo sugar
0.067 Trace of sugar

was 0.065 at noon. e was told to eat a full meal and
come back two hours later. The bloed sugar was then
0.130. A glocose tolerance test (100 gm. of glucose)
was given him, with the blood sugar readings and
urinary findings given in the accompanying table.

This patient lived in a suburb, about an hour’s ride
by trolley, and after the glucose tolerance test went
home without eating anything, He said that before he
reached the end of his trolley ride he'was so weak that
he could hardly walk, and that it was with great effort
that he was able to get home. He said that he thought
he would die before his wife could get him something
to eat, and felt so faint that he could hardly eat; but
that he felt all right after eating. Since his last blood
sugar reading at 3:30, two hours hefore he had food,
was QU0G7, it was probably much lower when he had
the severe hypoglycemic reaction. In this case, the
~ glucose .seemed to have stimulated the secretion of
msulin, which continued after the glucose had heen
disposed of. There also seems to be a lowered glucose
tolerance in this case, probably a dysinsulinism, in a
patient who is potentially diabetic,

Jan. 23, 1924, a married woman, aged 39, with a
history of a transient glveosuria on fwo occasions in
the previous eighteen months, presented marked symp-
toms of hypoglveemia without having had insulin.  She
had been overweight, having weighed 220 pounds (99.7
kg.), when a trace of sugar was first found in the
urine, in the summer of 1922, She was then placed
on 2 low fat, low éarbohydrate diet and reduced to
160 pounds (726 kg, but her health had become
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impaired durmg that time. She compliined. of one
striking symptom in these words: “I awaken at
from 12 to 2 at*night with a mervous rigor, or quiver-
g, very weak, disturbed feeling, cold extremities, and
am hungry. Eating an orange relieves me.” She also
complained of the “nervous rigors™ when her stomagh
was empty during the day. A blood sugar reading was
ordered taken during one of these nervous rigors, and
it was found to be (L47 (the lethal low blood sugar
point in rabbits is 0.0407, Two hours after having had
25 gm. of glueose, the blood sugar was 0.130, This
patient presenled symptoms of both hyperinsulinism and
hypoinsulinism, apparently a dysinsulinism analocous to
patients showing evidences of both hyperthyroidism and
myxedema. This patient had no sugar in the urine at
any time during 2 six weeks' stay in the infirmary,
though, since her family physician is a careful, ‘well
prepared physician, I do not question her having had
glycosuria when she weighed 220 pounds (997 ke.)
and was no doubt cating an excess of glucose forming
foods. A detailed report of these three cases will be
given with the complete histories of other patients that
we believe had hyperinsulinism,

The foregoing three cases showed symptoms of
h:@erin&uﬁnism, and, with blood sugar findings below
0070, stimulated us to undertake further studies of the
blood sugar at the fasting period in nondiabetic patients,
Since that time blood sugars have been made a routine
in the examination of all patients.

It should be remembered that all our patients come
to us for treatment of some gastro-intestinal or nutri-
tional disturbance, and all in this series were ambula-
tory, though some of them were sent to the infirmary
for rest, diet and general ohservation. Blood sugar
determinations were made in 253 patients, ninety-two
of whom were diabetic patients who showed varying
degrees of hyperglyeemia, Of the 169 cases, twelve
patients liad blood sugar readings of below 0.070 in
specimens obtained during the fasting period: and all
of these, with two or three exceptions, had symptoms
that conid resalt feom hypoglveemia.  The blood sugar
determinations were made iy Dr. W.. 5. Geddes, or
under his direction, The Folin-Wu method was nsed.

b ]
ELOOD SUGAR READINGS» IN  STARVATION

The guestion as to whether these low blood sugar
readings were due to a lack of food or to a hyperin-
sulinemia was tonsidered. [If due to a lack of food, the
starving patient should show a low blood sugar, We
chanced to have four patients who were literally starv-
ing to death. Three were cases of carcinoma, with
almost complete occlusion of the esophagus.  All three
patients were very much emaciated, and had been
almost unable to take any food for several days or
weeks before they came to us. None of them save a
history of symptoms of hypoglycenva, The blood SUgAr
aea:)iéngs on these three patients were 0.090, 0.084 and

We also had a patient who had almost complete
stenosis of the pylorus, due to tumor, ulcer or carci-
noma of the pyloric end of the stoinach.  The roentgen-
ray examination showed 90 per cent. retention of the
barium mieal in six hours, and 73 per cent. retention in
twenty-four hours,  This patient had vomited prac-
tically everythifig she had eaten for weeks and was in
E S}Ste of marked emaciation. The blood sugar was

It seems that, in cases of starvation, the amount of
sugar in the blood is kept within the normal range by
endogenous catabolism. There is some evidence to
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show that patients with carcinoma have reduced carho- The family history was not important, :
hydrate tolerance ; but even so, in these eases the amount He had had the usual diseases of childhood, without

ol glueose derived probably irom the protein of the
patient’s own tissues was sufficient to lkeep the blood
sugar above the point at which hypoglycemic reactions
occur,  Since, in the starvation cases, the blood sugars
were within the low normal range, and none of the four
patients had symptoms of hypoglycemia, and the
patients having blood sugars below 0.070 with few
exceptions had symptoms of an overdose of insulin, it
surely seems that there is such a condition as
hyperinsulinism.
CONCLUSIONS

1. Hyperinsulinism is a condition, perhaps a disease
entity, with definite symptoms ; i. e, those described as
being due to hypoglveenma,

2. It seems probable that one of the causes of hyper-
insulinism is the excessive ingestion of glucose-forming
foods and that, as the result of overactivity induced by
overeating, the islands of Langerhans become exhausted
and hypo-insulinism (diabetes) follows. It is possible
that the hunger incident to hyperinsulinism may be a

cause of overeating, and, therefore, the obesity that so

often precedes diabetgs,

3..It seems probalfle that dysinsulinism, either an
increase or a deer in the secretion of insulin, may
follow infection or tra of the pancreas.

4. Since excessive huMPer is a symptom of hypogly-
cemia, it may be that normal hunger is the call for
glucose and that it may be in part or wholly of pan-
creatic otipin and not entirely an expression of an empty
stomach. It is also possible that, associated with ulcer
of the stomach or duodenum, there may be a coexisting

disorder of the pancreas, and that the frequent feedings:

which give relief in ulcer may do so by supplying t
glucose to meet the needs of overfunctioning islands
of Langerhans. In one case of uleer, we found a low
blood sugar.

5. Sinece blood pressure readings have heen low in
all except two of the nondiabetic patients who have
had symptoms of hypoglycemia, it seems possible that
hypo-adrenalinism may be associated with hyperinsulin-
ism. It also seems probable that secretory disorders
of the islands of Langerhans may be associated with
dysfunctions of the thyroid, the pituitary bodies and
other organs of internal secretion.

6, Fractional tests of gastric secretions after the
Ewald meal have been made in several nondiabetic
patients having symptoms of hyperinsulinism, with
variable results, so that these is no apparent relation
of secretory disorders of the stomach to pancreatic
dysfunetion.

7. Mo studies of the external secretion of the pan-
creas were made in these cazes, It seems probable,
however, that since a chronic pancreatitis 1s probably a
cause of dysinsulinism, the glands secreting trypsin,
amylopsin and steapsin are often involved, with either
increased or decreased function.

REPORT OF CASES OF HYFPERINSULINISM

Case 1 —History—A physician, J. G P, aged 62, 4 white
man, married and having six children, all living, March 19,
1923, complained of an uncomfortable sensation in the stomach
when empty; a weak and hervous feeling before dinner and
supper, but said he got relief from taking a soft drink, fruit,
ar from eating a meal. He slept well for three or four hours
after retiring and then remained awake the remainder of the
night. He tired eagily, but had no dyspnea on exertion. e
was irritable, and worried unnecessarily over busimess and
professional matters. The blood pressure had been low at
1imes, 1'h:i systolic ranging from 110 to 85

Total acidity:
"Free hydrochloric acid: 3 20

sequelae.  During adult life he had been strong, robust-and
active in professional and civic affaire. He had typhoid fevers
ifl 1895 pneumonia in 1902 and again in 1919 infhaenza, three
times, and cystitis in 1910, He said he had no venereal
infection. He had had digestive disturbances at times for the
past six vears, a heavy aching sensation in the epigastrinm,
sour stomach, ete,

He was a small eater now, though formerly he ate immod-
erately. He drank one cup of coffee for breakfast, He had
been overworked for vears. He smoked excessively and had
been a moderate drinker at times since early manhood,

During the past five or six weeks he had worked very hard,
and began having discomfort in the stomach about meal time,
usually before dinner and supper when the stomach was empty,
associated with a depressed, weak feelimg and nervousness.
Felief would be obtained by eating hig usual meal, fruits, or
even taking a soft drink, Often after sleeping three or four
hours at night he would remain awake the rest of the night.
There was {requently during the day a feeling of weakness,
and he became fatigued easily from moderate exercise,

E romination—Nothing of importance was observed on phys-
ical examination. The teeth, tonsils, thyroid, heart, lungs and
ahdomen were apparcntly nofmal, The blood pressure was:
systolie, 115; diastolic, 70; pulse, 45; and one month later:
systolic, 95; diastolie, 60; pulse, 35 The weight was 163
pounds {74 kg); height, 5 feet 1132 inches (1816 em.), the
standard weight being 184 pounds (835 ke.).

Examination of the urine revealed: specific gravity, 1.026;
albumin, 0; sugar, 0; indican, a trace; no cells or casts. Blood
examination revealed: hemoglobin, 80; red cells, 4,360,000;
white cclls, 7.200; polymorphonuelears, 65 per cent.; small
lymphocytes, 34 per cent.; large lymphocytes, 1.1 per cent.;
no malariz,  There was no occult blood in the feces, and there
were no parasites. The Wassermann reaction was negative.
The blood sugar, April 27, was 0065 May 15, 0.070.

A fractional examination of the pastric contents after the
Ewald test breakfast revealed:
15 25 38 45 30
30 30 15

On roentgen-ray cxamination, the heart and the lungs were
found normal; the gastro-intestinal tract was in a position
level with the umbilicus; there were no Alling defects; the
rwenty-four hour barium meal was in the cecum to the hepatic
flexure.

The pathologic diagnosis was, no lesion found, The func-
tional diagnosis was, hyperinsulinism, arterial hypotension,
intestinal toxemia, 21 pounds (95 kg.) below the normal
standard weight,

The etiologic factors were overwork and worry, with pos-
sible imfection of the pancreas in an attack of influenza or
PHEUmONnIE.

Treatment and Resultb—The patlent wias instructed to eat
three small meals a day, with a glass of milk or fruit three
hours after meals. One year later the patient informed us
that he had had no symptoms since he has been taking food
five times a day.

Casg 2—History~H. J. ., aged 52, a miner, married, with
one child living, Oct. 5, 1923, complained of hunger spells
when his stomach was empty, preceding the time for his reg-
ular meals and often late n the afternoons, He became wvery
nervous and weak when hungry, perspiring freely and often
having to sit down to rest. He got so weak that he could
hardly eat. At night he got cold and had sweats, aching
all over.

The family history waz not important.

He had the usual infectious diseases of childhood, without
any complications. He had the grip in 1889, and the same
vear he had skin lesions suggesting svphilis, but two Wasser-
mann tests were negative. He had symptoms of digestive
disturbance for fifteen years, gas, pains in the stomach, consti-
pation, mucus in the stools, and headaches, He had a bronchi-
tis which was suggestive of tuberculosis, though no positive
diagnosis was made.

He had been taking one cup of coffee daily, and smoked
from eight to ten cigars each day. Formerly, he drank alco-
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holic stimulants excessively,
of meats and carbohydrates.

At least fifteen years before, he Legan having constipation,
gas in the stomach, and pains in the abdomen, and he passed
mucus in the stools. He frequently had severe headaches,
associated with constipation. Tn October, 1919, following an
injury that crushed the left arm and necessitated amputation,
the ddigestive symptoms became worse, For the past few
months le had been almost incapacitated for work because of

His diet had consisted largely

" extreme hunger, weakness and nervousness for one or (wo

hours before meals.,
symptoms.
Eramination.—The teeth, tonsils, thyroid, lungs, heart and
pmen wers normal.  The left arm was amputated below the
elhow, “The wejght was 173 pounds (794 kg.) ; height, 5 feet,
11 inches fl&ﬂ.* et ), thie standard weight being 178 pounds
(807 ke ). .

He found that taking food relieved tie

The blood pressure was: systolic, 120; diastolic, 80; pulse, 40,

Blood counts and differential were normal; there were no
malarial parasites. The Wazsermann reaction was fegative.
The blood sugar, October 4, was 0065 {fasting) ; two hours
after'a meal, 0130, The glucose tolerance test, Jan O 1924,
was 0.098: 0.116; 0.167; 0.135; 0067, with a trace of sugar
in the yrine at 0.167. Adter the last blood reading, the patient
went home and suffered congiderable weakness, tremors,
sweating and collapse,“but eating relieved him. The urinalysis
reverled r specific gravity, 1.025; albumin, 03 sugar, a trace;
ketones, @ trace; the microscopic examination was l!!'l!g‘&t'n‘t-
Later, & test showed no sugar, There were no parasites, hut
a trace of occult bicod was present in the feoes,

Fractiomal examination of the gastric contents after an
Ewald test breakfast revealed:

Total acidity: 40 45 b 8 %W 75 60
Free hydrochloric acid & 25 30 50 70 8 0 55

On roentgen-ray examination, the heart and lungs were
normal; the stomach was 4 inches below. the umbilitns; there
were no filling defects, and barfum in seventy-two hours
oveupied the transverse colon, !

The pathologic diagnosis was chronie colitis, possibly chronic
pancreatitis; the functional diagnosis, hyperinsulinism ; poten-
tial diahetes : hyperchlorhydria. is

The ctiologic factor was improper eating. The r.'uhElF miLy
have been the focus of mfection for a chronic pancreatitis.

Treatment aind Result —Food was taken every three hours
while the patient -was awake. Tincture of belladonna was
preseribed. The patient improved. but has to take food every
three hours. :

Cazg 3—Histori—Mrs. E. E. G, aged 39, white, married,
with no children, Jan. 23, 1924, complained of often walang
durmg the night with a feeling of extreme weakness and
nervousmess, and that she had to take the juice of an orange
for relief. She suffered from gas in stomach and constipation ;
poar appetite ; nervousness, and glyveosuria, T

The family history was unimportant. .

She had the wstal diseases of childhood, with no compli-
cations. She had a lung abscess in 1889, with h:marr‘hage_s,
and was in bed for six months, after which she was an :nval:d
for two years, She had malarial fever in 1914, influenza in
1918, and two mild attacks since,

" She had been in the habit of eating excessively of sweets
and pastry, She drank one cup of coffee a day.

Sugar had been found in the urine one and one-half years
hefore, but was eontrolled by diet.  She had no other symptoms
of diahetes. She walened at between 12 and 2 in the night.
quivering, with weakness and @ disturbed feeling, and found
it necessary to take the juice of an orange for relief The
extremities were cold.  Gastric distress, following a toath
extraction, began one year before, with general debility, gas,
fulness and stubborn coustipation.  She had a poor appetite.
She was very nervous and under high tension,

Exromination —The, teeth had been extracted; the tomsils
removed. The eves reacted to light and in accommodation.
There was slight exopbthudmos, There was no apparent
enlargement of the thyroid, There was a slight tremor of the
hands. The lungs and heart and the abdomen were Emmml.
The pulse was 100 The blood pressure was: systolic, 120;
dinstolic, 80; pulse, 40. The weight was 160 pounds. (72.6
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lgz.) ; the maximum weight, in September, 1922, 210 pounds
(05.21 the height, 5 feet, 4 inches, the standard weight being
136 pounds (617 k). s 3

The urinalyzis revealed: specific gravity, 1.015; a faint trace
of albumin; no sugar; the microscopic examination was
negative,

The hemoglobin was. 90, There were 4,264,000 red cells and
7600 white cells: polymorphonuclears, 64 per cent.; small
lymphocytes, 35; transitionals, 0.1, no malaria, The Wasser-
mann reaction was negative. There was no occult blood in
the feces; the microscopic examination was negative. The
Maod sigar when the pacient was fzsting was 0.047 1 one hour
after eating, 0.130; during a nervous spell, 0085, A fter taking
20 gm. of glocose, she became much better. At another time,
when she was fasting, the blood sugar was 0.111.

Fractional examination of gastric contents after an Ewald
breakiast was unsuccessful on account of severe vomiting.

Roentgen-ray examination showed the heart normal; slight
fibrosis of the lungs: the gastro-intestinal tract and stomach
level with the wmbilicus; ne filling defects, and at the end
of twenty-four hours, the barium occcupying the cecum to the
hepatic flexure. :

The pathologic disgnosis was @ endocrine disturbance, chronie
colitig, and mild diabetes; the functional, hyperinsulinism,
hyperchlorhydria, and intestinal toxemia, She was 24 pounds
(11 kg.) overweight.

The eticlogic factors were overcating and a diet deficient in

. vitaming,

Troatment and Result—~The treatment prescribed was rest;

a low fat, low ecarbohydrate di d buttermilk or’ crange
juice between meals and at if she awakened, Her
eondition hecame much improved.
#Case 4—History—Miss O, 5, aged 20, white, a teacher,
seen Mareh 13, 1924, complained of being very mervous and
weak about ngon and that she was worse if ghe had eaten a
light breakfast, 3he was underweight, 3he suffered from
wrticaria, poor appetite, and weakness,

The family history wag not important,

She was healthy and strong during childhood, having the
usual infections diseases without complications. She had a
malarial attack in LBOB: severe tonsillitis, with tonsillectomy,
in 1922, and chronic appendicitis for several years without
having an operation.

She had delt weak and nervous since the tomsillectomy in
1922, In October, 1923, while in school, she began having an
eruption. on the thighs ‘and the knees and later on the arm,
splotehes of rash with raised red spots, ibchy at first, lasting
half an hour. About noon she wsually felt weak and hecame
mare nervous until she ate something. This was worse if she
had eaten a light breakfast.

Examination.—The patient was slender and undernourished,
The teeth and guins were neemal; the tongils had heen
removed ; the eyes were normal, There was a slight fulness
in the region of the thyvoil. The heart, lengs and abdomen
were normal. No skin lesion was present at the time of the
examination. The pulse was 84. The bload pressure was:
systolic, 110; diastolic, 0; pulse, 400 Her weight was 96
pounds (43.3 kg.) ; height, 5 feet 5% inches (1536 cm.), the
standard weight being 132 pounds (39.9 kg ).

Urinalysis revealed: EQ::'EEJ':' gravity, 1.020; albumin, 0
sugar, {1; indican, 0; the microseopic examination was negative.

The hemoglobulin was: 80F; red cells, 3754,000: white cells,

13200 ; polymorphonuclears, 62 per cent.; small lymphocytes,

24 per cent.; large lymphocytes, 12 per cent.; eosinophils,
1 per cent.; basophils, 1 per cent,; no malaria.  There was
no oceult blood in the feces, and microscopic examination was
negative. The Wassermann reaction was negative.  The blood
sugar at moon, when the patient was fasting. was 0055,
Gastric analysis, fractional, revealed:
Total acidity: 12 3 0 -5 55"
Free hydrochloric acid: 0 12 25 45 45
On roentgen-ray examination, the heart and lungs were seen
to be normal.  Gastro-intestinal examination showed the stom=
ach 3 inches below the umbilicus ; there were no filling defects;
there was normal motility and no stasis i twenty-four hours,
No pathologic diagnosis was made, The functional diagnosis
was hyperinsulinism, hyperchlochydria, and visceraptosis,
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The eticlogic factors were heredity and averwork.

Treatment and Reslf—The treatment consisted in hyper-
alimentation, including a pint of milk every three hours.
There have been no symptoms since the increase in the diet.

Case 5—History—R. M. a white man, aged 50, a manu-
facturcr, married, with four children, three of whom were
living, seen March 6, 1924, complained of an uncotn fortable
feeling in the stomach and a gnawing sensation, and gaid that
at times it felt like a vacoum. Taking food relieved this
sensation for abont two hours, solid food giving a longer
period of relief. Three or four hours after meals the distress
came on agam. He suffered from weakness atd constipation.
He was in the habit of eating fruits hefore retiring.

His mother, who was alive, aged 84, had apoplexy; his
father died of erysipelas.

He had alwavs heen rather a large eatef,
the diet consisted largely of meats, eggs,
hohydrates.

eating rapidly;
vegetables and car-
He had used tobacen excessively, but no aleohal.

+ The patieat had had the usual discases of childhood, with
mild hroachitis mearly all his life. In 1837 he had malaria
and a nervous breakdodn, wsing morphin for eighteen months,
Tn 1874 he had spinal meningitis, with a gooid recovery,  In
1884 he had galibladder trouble and gallstane colic five times
¢ach year until 1904, In 1907 ke had a fall, with an injury
to the Jower part of the spine, which crippled him for three
VEeArS.

Two years before, he had & digtressed fecling in the stomach,
associated with slight pain,  The indigestion became worse, so
that for nine months he li?au a strict diet, but he did not
improve very much. - For the past two metths he had been
eating liberally and had not felt any worse. He now coth-
plained of a distressed, empty feeling in the epigastrium in a
circumscribed area of 5 inches, coming on from two to three
hours after meals; he was nearly always relicved by eating
o taking soda, which caused an expulsion of gas. He felt
all right when lying down. He was nanseated occasiomally,
He had gas and fulness and constipation, He was weak anid
had lost M pounds (154 kg.) in two years.

Eramination—The patient had pterveium of both eyes;
many hridges in the mouth and gum irrigagion; small eryvptic
emhedded tonsils ; the thyroid was normal. The heart and the
lungs were normal, except for an accentiated aortic sound,
with tetiderness above and helow the umthilicus, The pulse
was 72 the blood pressure was. systolic, 2203 diastolic, 115;
pulse, 105. His weight was 151 pounds (68.5 kz.): height,
5 feet, 8 inches (1727 em.}, the standard weight being . 162
pounds (735 ke,

Urinalvsis revealed:
ative: sugar, megative;
pits cells; no casts,

The hemoglobulin was §01; red cells, 4,056,000; white eells,
£200; polymorphonuclears, 62 per cent.; small lymphocytes,

specific gravity, 1.025; albumin, neg-
indican, a trace; bile, a trace; a few

36 per cent; large lymphocytes, 1 per cent.g eosin_mphﬂs,
1 per cent.; \ramsitionals, 0.1 per cent.; fo malaria, There

was a trace of otcult biood, but no parasites, in the feces.
The Wassermann reaction was pegative; the hlood sugar
when the patient was fasting at 11 a, m. was Q0673 and 1
p. ., two hours after eating, 0.077, ’

Fractional examination of the
Ewald test breakfast revealed:
Tatal acidity: 25 40 &0 50
Free hydrochloric acid: 20 25 a0 20

A roentgen-ray examination of the heart and the lungs
showed them apparently mormal. A gastro-iptestinal tract
examination showed a slight filling defect in the duodenal
Pulb near the pyloric ring and a hypertonic stomach 2 inches
below the umbilicus. There was no six-hout tesidue,  After
fwenty-five hours the barinm meal occupied the colon from
the ceeinm to the splenicflexure. The appendix wag not seem.

The pathologic diagnosis. was arteriocapillary fibrosis; a
suggestion of dundenal uleer; chronic cholecystitis; probable
chronie pancreatitis; chronie tonsillitis, and oral sepsis, The
functional dizgnosis was arterial hypertension slight hyper-
chlorbydria; hyperinsulisism, and intestingl toxemia. The
:ightﬁl- unds (5 kg.).

gastric contents after an

patient was underw

DIABETES—WILDER .

‘of ghicose in alkaline solution by h

M, A, 883 2109-2102 [Dec, 17)

733.

The etinlogic factors were infection from the tecth and the
tonsils; an excessive use of tobacco; rapid sating; an excessive
diet of meat and starchy foods, and overwork.

Treatment and FKesit—HRest was advised znd bromids,
helladonna and laxatives were prescribed,  Removal of the
tonsils was advised, The patient lived some distance from
Rirmingham, and we have had no report from him.

404 Empire Building.

sOPTIMAL” DIETS FOR DIABETIC
PATIENTS *

RUSSELL M. WILDER, 3D.
ROCHESTER, MINN.

Tn 1910, Woodyatt b suggested, in explanation of the
ketolytic action of glucose, that 1 molecule of aceto-
acetic acid might react with 1 molecule of alenhal or
glucose and thus undergo oxidation at the expense of
the simultaneous reduction of the glucose.  This assump-
tion was based on analogy with the ohserved behavior
of ketonies and alcahol. when these were exposed 1o
liright sunlight, as had been reported by Cimician and
Silber, and 15 in harmony with what is known of the
behavior of the acetone bodies in  metabolism.
Although Geelmuyden * can he credited with an earlier
hypothesis of intermolecular chemical reaction between
the acetone bodies and glicose, Woodyatt was respon-
sible for stimulating much of the nvestigation of this
subject, Geelmuyden proposed a conjugation of glucose
and the acetone hodies, a view with which Ringer's
hypothesis of ten years later harmomnized. 3

The demonstration by Shaffer,* in 1921, of an in vitra
analogy to the ketolytic action of ghucose accelerated
the recent activity in this field of study. The oxidation
rogen peroxid was
fomel to remove acetoacetic acid 1T the latter was pres-
ent in the solution. Fructose and glycerol exerted the
same effect, but lactic acid did not. The ketolytic action .
increased with alkalinity and temperature, stggesting
that dissociation of the glucose into some more reactive
derivative was essential to the reaction,

In a communication that accompanied the publication
of these purely chemical investigations, Shaffer reported
the results of caleulations of the balance of ketogenic
( fatty acid) and ketolytic {plucose) molecules in
various human subjects who, by reason of fasting, fat
feeding or diabetes, were excreting acetone, and con-
cluded that the molecular ratio of ketogenic to ketolytic
cubstances must be 1:1 or less, in order to avoid
ketonuria.

A few months later, Woodyatt ® published his paper,
“Ohjects and Method of Diet Adjustment in Diabetes,”
in which he proposed that diets for diabetic patients
should be adjusted in carbohydrate, protein and fat, to
make the ratio in grams of fatty acids to ghicose 1.5: 1
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