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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- 
tlironibin level were of only temporary benefit, is paralleled by simi- 
lar clinical findings"9 and calls for particular care in avoiding 
excessively high dosage. 
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Certain workers1' ' 9  have claimed amelioration of human diabetes 
with the use of tliianiine, particularly when given in combination with 
other vitamins. RIartid reported intensification of diabetes in de- 
pancreatized dogs on a vitamin B-free diet, with remarkable im- 
provement in carboh]idrate tolerance when thiamine and flavin were 
given. On the other haiid, in normal rats, Lepkovsky, Wood and 
Evans5 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. I t  was hoped that the results obtained might elucidate thepos- 
sible r6le of vitamin C, and specifically of thiamine, in the peripheral 
neuritis encountered in patients with severe, uncontrolled d i a b e t e ~ . ~  
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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,s? citing the findings of certain recent 
 investigator^,^^^ l1 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 nietabolisni, resulting 
in impaired glucose tolerance and the accuinulation of lactic and 
pyruvic acids in the tissues. 

iVefhods. Male white rats of the Yale strain, from 3 to 10 
nionths old, were used. All had been depancreatized at the age of 
27 to 37 days." Diabetes was proven in ail 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 supplemelit 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 34%, casein (Labco, 
vitamin-free) 35%, Crisco (Primex) 5%)  cod liver oil 2%. and 
Phillips & Hart  salt mixture No. l I 3  4%. The available Carbohydrate 
of this diet is 75%. 

Glucose tolerance tests were done under narcosis with sodiuni 
pentobarbital after a fast of 17 hours. Blood from the tail for de- 
termination of sugar content was taken fasting and at intervals of 
5, 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.14 

Fourteen diabetic and 5 non-diabetic rats were maintained for 3 
to 4 weeks on the diet outlined above together with 25 y of tliianiine, 
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20 y of riboflavin, 200 nlg of autoclaved rice polish concentrate and 
SO nig of choline chloride daily. At the end of this period control 
glucose tolerance tests were carried out. Following this, the rats 
were deprived of thianiiiit. c\-hiIc contiiiuing to receive the other 
supplements daily as before. 

L.2nor&a, lassiturte aiid weight loss appeared at about 
10 days after deprivation of t1ii;iiiiiiie. The acute stage of deficiency 
(“polyiieuritis“ characterizctl cliieAy 11y paralysis of the hind legs, 
inability to \yak and ( i i ~iritrcated) death within several hours, 
was reached on the average at ahout the 40th day of thiamine depri- 
vation. Ii’ith the dialwtic ailirii;tls this averaged 39 days and with 
the non-dial)etic rats, 4: (1aJ-s. I f ,  however. one non-diabetic rat 
which carried on for 6.5 (lays be excluded, the average length of time 
for this group was 41 days. Furthermore, that the diabetic animals 
were not in as good general coiidition as tlie non-diabetic rats at the 
start of the experinient is s l i ~ v ~ i  hy the fact that the average weight 
of the diabetic rats tvas 301 g as  coni~)ared with that of 405 g for 
the non-cliahetics, the agys ( ) f  \vliich were comparable. No signifi- 
ca~it correlation hvtn-ec.11 the sc\-crity o f  tliahetes and the time of 
tlevelopnient o f  sigiis o f  deticiciicy was apparent. 

.\t thc. 1)egiiining o f  tlic 1)eriod o f  deprivation, 9 o f  the 14 diabetic 
rats were excreting siig;tr i i i  t ~ i c  111-ine. anorexia developed and 
the food intake l)ccanie less aiitl less, glycosuria gradually diniinislied. 
Glt~cose tolerance tests t lo~ic  j u h t  before tlie period of delwivation 
and at apprcxiinately IO-tlay it itel-vals until the development of 
polyneuritis, showed 1 1 0  consistent change. The tests perfornied on 
the 14 diabetic rats after ;~1q)rosiiiiately 3 weeks of deprivation 
showed an inipairniciit o f  tolci-arice in 5 animals, improvenient in 3 
and no significant cliaiigr iii 6. No significant change in tolerance 
was rioted anlorig tlie 5 tion-diahetic rats studied after 3 weeks of 
deprivation. Two diahetic aiitl two non-diabetic rats, with which it 
was possible to carry out glucosc tolerance tests at the time of acute 
polyneuritis. sliowc.tl jmlniriiieiit. 

When s i g-11 s o f  iii arkd (It.  fici el 1 c y had tle fini t el y developed, each 
aninial not sacrificed was given 100 y o f  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 allowatice was reduced to the original ariiount of 
25 y daily for 2 or 3 vr;e&s. ‘T’hcn to 5 o f  the animals, thiamine in 
excess (200 y daily) was given for 10 days. Glucose tolerance tests 
carried out before and after the atlniinistration of 200 y of thiamine 

Kesttlts. 
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FIG. 1. 
Improved Glucose Tolerance in 3 of 5 Diabetic Rats Gii-en Excess Thiamine Fol- 

Ioming Period of Deprivation. 
Control glucose tolerance curve. 

. . . . . . G.T. curve after 23 days deprivation of thiamine. 
-0-0-0 G.T. curre during recovery period, after G days 100 y thiamine dailp. 
-x-X-x G.T. curve after return to maintenance dose of 25 y thiamine dailF for 

2-3 weeks. 
- - _ -  G.T. curve after 1 0  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 y 
daily. (See Fig. 1.) 

1. No significant diff ereiice 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 coni- 
pared with 41 to 45 days respectively). Following treatment with 
thiamine, the diabetic rats recovered as quicltly 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. 

Cotzclztsions. 


