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in tolerance between various species of animals and also among the
individuals of the same species. The observation that single blood
transfusions in dogs in a state of extreme depression of the pro-
thrombin level were of only temporary benefit, is paralleled by simi-
lar clinical findings'"® and calls for particular care in avoiding
excessively high dosage.
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Certain workers® > ® have claimed amelioration of human diabetes
with the use of thiamine, particularly when given in combination with
other vitamins. Martin* reported intensification of diabetes in de-
pancreatized dogs on a vitamin B-free diet, with remarkable im-
provement in carbohvdrate tolerance when thiamine and flavin were
given, On the other hand, in normal rats, Lepkovsky, Wood and
Evans® found the glucose tolerance impaired only in the later-stages
of deficiency and McIntyre and Burke® noted very little change in
glucose tolerance, either with deficiency or excess of vitamin B.

The present study was undertaken to determine the effect of depri-
vation of thiamine on the diabetic condition of depancreatized rats
and to ascertain whether or not diabetic animals, when deprived of
thiamine, develop signs of deficiency more readily than those without
diabetes. It was hoped that the results obtained might elucidate the pos-
sible réle of vitamin B, and specifically of thiamine, in the peripheral
neuritis encountered in patients with severe, uncontrolied diabetes.”
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This neuropathy clinically seems comparable to the peripheral
neuritis in known vitamin B deficiency associated with beriberi,
alcoholism, pregnancy and gastro-intestinal disturbances. In this
connection, Meiklejohn,® ? citing the findings of certain recent
investigators,™® ' concludes that polyneuritis results not from a
deficiency of thiamine, but from a lack of other factors present in
whole yeast. He states that the only certain consequence of pure
thiamine lack is a disturbance of carbohydrate metabolism, resulting
in impaired glucose tolerance and the accumulation of lactic and
pyruvic acids in the tissues.

Methods. Male white rats of the Yale strain, from 3 to 10
months old, were used. All had been depancreatized at the age of
27 to 37 days.™® Diabetes was proven in all rats by glucose tolerance
tests, although not all animals excreted sugar on the ordinary dog
chow diet. The rats were placed in individual metabolism cages.
Food, water, urine and urinary sugar were measured daily and the
animals were weighed twice weekly.

Prior to the metabolism study, all diabetic animals were maintained
on a stock dog chow* diet, with a daily supplement of 5 g of raw
beef pancreas. At the start of the experiment they were placed on
a vitamin B-free ration consisting of sucrose 54%, casein (Labco,
vitamin-free) 35%, Crisco (Primex) 5%, cod liver oil 2%, and
Phillips & Hart salt mixture No. 1'*4%. The available carbohydrate
of this diet is 75%.

Glucose tolerance tests were done under narcosis with sodium
pentobarbital after a fast of 17 hours. Blood from the tail for de-
termination of sugar content was taken fasting and at intervals of
%, 1, 2, 3, and 5 hours after the intraperitoneal injection of 0.35 g
of glucose per 100 g body weight in the form of 10% solution.
The sugar estimations were done by the Folin-Malmros method.**

Fourteen diabetic and 5 non-diabetic rats were maintained for 3
to 4 weeks on the diet outlined above together with 25 y of thiamine,
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20 v of riboflavin, 200 mg of autoclaved rice polish concentrate and
50 mg of choline chloride daily. At the end of this period control
glucose tolerance tests were carried out. Following this, the rats
were deprived of thiamine while continuing to receive the other
supplements daily as before.

Results. Anorexia, lassitude and weight loss appeared at about
10 days after deprivation of thiamine. The acute stage of deficiency
(“polyneuritis™) characterized chiefly by paralysis of the hind legs,
inability to walk and (if untrcated) death within several hours,
was reached on the average at about the 40th day of thiamine depri-
vation. With the diabetic animals this averaged 39 days and with
the non-diabetic rats, 45 days. [If, however, one non-diabetic rat
which carried on for 65 days be excluded, the average length of time
for this group was 41 days. Furthermore, that the diabetic animals
were not in as good general condition as the non-diabetic rats at the
start of the experiment is shown by the fact that the average weight
of the diabetic rats was 301 g as compared with that of 405 g for
the non-diabetics, the ages of which were comparable. No signifi-
cant correlation between the severity of diabetes and the time of
development of signs of deficiency was apparent,

At the beginning of the period of deprivation, 9 of the 14 diabetic
rats were excreting sugar in the urine.  As anorexia developed and
the food intake became less and less, glycosuria gradually diminished.
Glucose tolerance tests done just before the period of deprivation
and at approximately 10-day intervals until the development of
polyneuritis, showed no consistent change. The tests performed on
the 14 diabetic rats after approximately 3 weeks of deprivation
showed an impairment of tolerance in 5 animals, improvement in 3
and no significant change in 6. No significant change in tolerance
was noted among the 5 non-diabetic rats studied after 3 weeks of
deprivation. Two diabetic and two non-diabetic rats, with which it
was possible to carry out glucose tolerance tests at the time of acute
polyneuritis, showed impairment.

When signs of marked deficiency had definitely developed, each
animal not sacrificed was given 100 y of thiamine orally or subcu-
taneously daily for 10 days. Improvement began in 4 to 8 hours
and recovery from weakness and anorexia took place within 2 or 3
days of therapy. The animals gained weight rapidly. After 10
days the thiamine allowance was reduced to the original amount of
25 v daily for 2 or 3 weeks. Then to 5 of the animals, thiamine in
excess (200 y daily) was given for 10 days. Glucose tolerance tests
carried out before and after the administration of 200 y of thiamine
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Fig. 1.

Improved Glucose Tolerance in 3 of 5 Diabetic Rats Given Excess Thiamine Fol-
lowing Period of Deprivation.
Control glucose tolerance curve.
...... G.T. curve after 23 days deprivation of thiamine,
—0—0-0 G.T. ecurve during recovery period, after 6 days 100 y thiamine daily.
—x-x-x G.T. curve after return to maintenance dose of 25 4 thiamine daily for
2-3 weeks.
———— G.T. curve after 10 days resumption of excess thiamine, 200 y daily.

daily showed a significant improvement in tolerance in 3 of the
animals when compared with that following the period of 25 v
daily. (See Fig. 1.)

Conclusions. 1. No significant difference was observed in the
length of time required by diabetic and non-diabetic rats on a
thiamine-free diet to develop signs of marked deficiency (39 as com-
pared with 41 to 45 days respectively). Following treatment with
thiamine, the diabetic rats recovered as quickly as did the non-diabetic
animals. 2. During the period of deprivation, the glycosuria of the
diabetic rats diminished, presumably because of the lowered food
intake. However, urinary sugar tended to reappear at the final
stage of deficiency at the time of “polyneuritis”. Carbohydrate toler-
ance in both the diabetic and non-diabetic rats, as judged by glucose
tolerance tests, showed little change until signs of marked deficiency
appeared, when there was impairment of tolerance. 3. Following
deprivation, a thiamine intake 4 to 8 times the maintenance dosage
appeared to improve carbohydrate tolerance,



