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Original Article 

Effect of Thiamine on Glycemic 
Control in Diabetic Rats 
 
Objectives: To evaluate the effect of high dose thiamine on blood glucose level in  
diabetic rats. 
Study Design: Experimental Interventional study. 
Place and duration: Animal House/Laboratory of the National Reference Laboratory for 
Poultry Diseases (NRLPD) /Biochemistry Department, Army Medical College. Rawalpindi, 
from December 2006 to January 2007. 
Materials and Methods: The study was conducted on 120, 12 weeks old male albino 
rats of Sprague Dawley Strains randomly divided into 4 groups of 30 rats each. Group I 
comprised of 30 normal rats, on normal (regular) diet. t. Group II comprised of 30 normal 
rats, on thiamine supplemented diet. Group III comprised of 30 diabetic rats, on normal 
(regular) diet. Group IV comprised of 30 diabetic rats, on thiamine supplemented diet. Out of 
120 rats, 60 were made diabetic by injecting Alloxan. Blood glucose levels were measured 
by applying glucose oxidase method. Determination of total HbA1c was performed by 
diagnostic Kits.  
Results: Significant difference was found in the blood glucose levels (P<0.05) but no 
significant difference was noticed in the value of glycosylated Hb (HbA1c) (P>0.05) of all the 
4 groups. 
Conclusion: Thiamine has very important role in glucose metabolism in diabetics 
therefore it can be used as adjuvant but cannot be used as a substitute for standard anti 
diabetic drugs.  
Keywords: Hyperglycaemia, Diabetes mellitus, Glycosylated HbA1c, Sprague-Dawley rats.  
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Introduction 

During the past two decades the prevalence of 
diabetes mellitus has increased world wide.1 According 
to the World Health Organization (WHO), diabetes 
affects more than 170 million people worldwide, and this 
number will rise to 370 million by 2030.2 The prevalence 
of diabetes in Pakistan according to (WHO) criteria is 
8.6%, 12% and 12% in the Provinces of Balochistan 
(rural and urban), NWFP and Sindh (rural and urban) 
respectively3. The prevalence of diabetes in Punjab in 
males is 12.14% and in females 9.83%.4 Diabetes 
mellitus is a clinical syndrome characterised by 
hyperglycemia due to absolute or relative deficiency of 
insulin. Long standing hyperglycemia can lead to 
complications of diabetes mellitus.5 Microvascular 
complications of diabetes include nephropathy and 
retinopathy whereas macrovascular complications 
resulting in atheroselerotic cardiovascular disease and 
peripheral vascular disease which are the leading cause 
of death in the diabetic population.6,7 Early stage  

 

 
 

 
diabetic nephropathy can be prevented and reversed by 
thiamine supplementation.8 It is noticed that animals 
with diabetes are thiamine deficient. Thiamine plays an 
important role as a cofactor for the cytosolic enzymes 
transketolase of pentose phosphate pathways. Thiamine 
deficiency decreases the activity of transketolases and 
impairs the reductive pentose phosphate pathway 
activity in diabetic controls.9 This decreases the 
conversion of ribose-5-phosphate to trios phosphates 
thus enhancing the biochemical dysfunction linked to 
development of vascular complications.10,11 Other 
thiamine dependent enzymes pyruvate dehydrogenase 
(PDH) and alpha ketoglutrate dehydrogenase of the 
citric acid cycle are also affected.12 The current study 
was a part of a bigger project exploring dyslipedemia 
and hyperglycemia in diabetic rats. The objective of the 
study was to evaluate the effect of high dose thiamine 
on blood glucose level in diabetic and non diabetic rats 
by assessing blood glucose and glycated haemoglobin 
levels.    
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Material and Methods 
An experimental study was conducted at Animal 

House/Laboratory of the National Reference Laboratory 
for Poultry Diseases (NRLPH)/Biochemistry Department 
Army Medical Collage Rawalpindi from December 2006 
to January 2007 on 120, 12 weeks old male albino rats 
of the Sprague Dawley Strain; of body weight between 
200-250g. Rats were obtained from the animal house of 
the National Institute of Health, Islamabad and were 
kept in the wire cages at the animal house of the 
National Reference Laboratory for Poultry Diseases 
(NRLPD), situated in the Animal Division of National 
Agriculture Research Centre Islamabad, under standard 
conditions. Food and water was available to the rats 
throughout the study period. Pelleted form of diet was 
given (prepared at Animal House of N.I.H) to the normal 
and diabetic groups. Thiamine supplemented diet was  
also prepared by adding 1.68 gms/ kg to the normal 
Pelleted diet.9 One hundred and twenty rats were 
randomly divided into four groups containing 30 rats 
each. Group I was designated as normal control group 
on regular diet, group II as normal on thiamine 
supplemented diet, group III as diabetic on normal 
regular diet and the group IV as diabetic on thiamine 
supplemented diet. Sixty rats were artificially made 
diabetic by injecting Alloxan–monohydrate 
intraperitoneally.13 Normal and diabetic groups received 
normal and thiamine supplemented diet as per 
requirement throughout the experimentation. Study was 
carried out for four weeks and after its completion blood 
samples were drawn from animal’s tail vein with the help 
of small bore needle to measure Plasma glucose levels, 
Glycosylated Hb (HbA1c) of the normal and diabetic 
rats. Blood glucose levels were measured by applying 
glucose- oxidase method using spectrophotometer. 
Normal levels for blood glucose and HbA1c in rats are 
52-105mg/dl and 3-8.8% respectively. Sample for 
fasting blood glucose was obtained from the animals 
and centrifuged for 15 minutes at the rate of 3000 

revolution/min to separate the serum from the blood. 
The supernatant layer of serum was sucked by a micro 
pipette and plunged into curette and stored in the 
refrigerator until test was performed on the serum. 
Determination of total HbA1c was performed by using 
HPLC.14 Sample for glycated HbA1c was obtained from 
the animals in vials containing anticoagulant EDTA.  

The data was entered and analyzed using 
SPSS 14.0 version. The significance of difference in 
mean values of study groups (blood glucose and 
glycated haemoglobin) was assessed by applying 
Anova and independent Student’s t test. Data was 
interpreted and inferences drawn at an alpha of 0.05. A 
p value of less than 0.05 was considered significant. 

Results 
Plasma glucose levels and glycosylated Hb 

(HbA1c) of all four groups were measured before and 
after experimentation (Table I). Variability within and 
between the 4 groups for fasting blood glucose and 
glycated haemoglobin was calculated by applying 
ANOVA in all groups before experimentation showing no 
significant difference in their profiles. Because all rats 
belong to same category and were randomly distributed 
into four groups. 

When group I was compared with group IV for 
the glycemic status, no significant difference was 
observed between the both, fasting blood glucose and 
HbA1c values before experiment (p value>0.05). But 
after experimentation, the levels of fasting blood glucose 
in both groups showed significant difference (p 
value<0.05). No significant difference for HbA1c was 
noticed between the two groups after experimentation (p 
value>0.05). 

Similarly nonsignificant difference was observed 
for FBG and Glycated Hb among the non diabetic 
groups (Group I&II) after experimentation as both had 
euglycemia. 

However when group III was compared with 

Table I: Fasting blood glucose and glycated haemoglobin of all four Groups described in 
mean ± SD 
Parameter Group-I Group-II Group-III Group-IV 

 

Normal on regular diet Normal on thiamine 
supplemented diet 

Diabetic on regular 
diet 

Diabetic on thiamine 
supplemented diet 

Before 
(N=30) 

After 
(N=30) 

Before 
(N=30) 

After 
(N=30) 

Before 
(N=30) 

After 
(N=22) 

Before 
(N=30) 

After 
(N=23) 

Fasting 
Blood 
Glucose 
(mg/dl) 

80 ± 3.7 79 ± 4 

 
79 ± 3 

 
79 ± 4 

79 ± 4 132 ± 5* 80 ± 3 111 ± 52* 

HbAIC (%) 
3.59 ± 
0.21 

3.59 ± 
0.18 

3.5 ± 
0.16 

3.5 ± 
0.15 

3.5 ± 
0.16 

3.5 ± 0.11 3.5 ± 0.16 3.5 ± 0.12 
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group IV for the glycemic status after experimentation, 
there was significant difference in the level of fasting 
blood glucose values as compared to group III diabetic 
on normal diet. However complete euglycaemia was not 
achieved in group IV. HbA1c values had no significant 
difference because of short duration of study period. 

Discussion 
The effect of high dose thiamine therapy on 

diabetic hyperglycemia has not been investigated much 
in Pakistan. Few studies have shown that diabetic 
patients are thiamine deficient.15 We did this 
interventional experimental study on rats using thiamine 
as a supplement. Statistically significant difference was 
noticed among fasting glucose (after experimentation) in 
all four groups in this study. When group I was 
compared with Group IV after experimentation, 
significant difference was noticed for fasting glucose, 
mainly due to the diabetes. On comparison between 
group III and IV after experimentation, the significant 
difference in fasting blood glucose level was again due 
to the diabetes. However no significant difference in 
HbA1c was noticed because of hyperglycaemia of short 
duration. There is difference in fasting blood glucose 
level in group III and group IV after experimentation 
because of the fact that the rats in group IV were given 
thiamine therapy as compared to group III animals. 
There was relative decrease in values of fasting blood 
glucose. 

In a study conducted by Rabbani et al fiber 
intake (thiamine intake) was inversely associated with 
glucose level.8 These findings are not consistent with 
this study. Babaei-Jadidi et al 2004 made an experiment 
on diabetic rats to see the effects of thiamine on 
dyslipidemia and hyperglycemia and their findings 
support the results of the current study.16 In that study it 
was noticed that hepatic expression of thiamine 
dependent enzymes is sensitive to decrease 
transketolase (TK) and pyruvate dehydrogenase(PDH) 
activities. Our study supports the findings of the study 
conducted by Hammes et al and Winkler et al according 
to which high dose thiamine and benfotiamine prevent 
the development of micro vascular complications by 
decreasing the hyperglycemia of diabetes.17 Another 
study conducted in 2006 by Asli et al suggested that 
high dose benfotiamine, a lipophilic derivative of 
thiamine did not have any significant effect on fasting 
blood glucose level which is in accordance with the 
results of this study.18 Studies have shown that alpha-
lipoic acid improves diabetic neuropathy and these 
results are more promising than those obtained with 
vitamin E supplements. For major cardiovascular 
outcomes, vitamin E failed to provide any benefit.19  

On comparison of diabetic rats on thiamine 
supplement with those without thiamine, the 

hyperglycemia was more in the later group. This needs 
to be explored further for a longer duration of time to get 
the true pictures because the value of HbA1c gives the 
previous control of 10-12 weeks.  

Conclusion 
Thiamine has very important role in glucose 

metabolism in diabetics. Therefore it can be used as 
adjuvant with standard anti diabetic drugs for improving 
glycemic control.  
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