
 

 

 

Effect of Thiamine hydrochloride on oxidative stress, inflammation, 

and glycation markers in male rat model of syndrome metabolic 

 
Abstract: Metabolic syndrome (MS) is a profile of risk factors that increase the 

risk of type 2 diabetes and cardiovascular disease. Nuclear factor -κB (NF-κB) has a 

pivotal role in hepatic homeostasis insulin sensitivity, and lipid metabolism. 

Background: According to literature reviews, thiamine has an advantajous 

efefct on dyslipidemia and reducing effect on the formation of glycated products 

and oxidative stress in diabetic models and diabetic patients, but so far the effect 

of thiamine on hepatic NF- κB gene expression, inflammatory, oxidative stress 

and glycation markers as well as enzyme activity glyoxylase-I has not been 

studied in animal models of metabolic syndrome or persons with MS. 
Aim: To evaluate the effect of vitamin B1 (thiamine hydrochloride) on gene 

expression of hepatic NF- κB and glycation, oxidative stress, and inflammatory 

markers as well as the activity of glyoxalase-I in male rats of the MS model. 
Materials and Methods: In an experimental study, 48 male Wistar rats were 

randomly divided into four groups of 12 rats in each: control and MS groups and 

two similar groups that were treated with thiamine (0.18 g/L daily for 4 months). 

MS induced in rat via recivinig sucrose solution 40 %, daily for 4 months. End of 

the study, blood and tissue samples were obtained from rats and biochemical 

parameters such as metabolic profile (glucose, total cholesterol, triglyceride, 

HDL, LDL), creatinine, uric acid, glycated albumin and LDL, advanced oxidation 

end products, malondialdehyde, the enzymatic activity of glyoxylase-1, Sera 

alanine and aspartate transaminases were measured by photometric methods. 

Methylglyoxal and reduced glutathione were also measured by HPLC, insulin and 

IL-1β were measured by ELISA and NF-κB gene expression by real-time PCR. 

Data were analyzed by multivariate or multivariate analysis of variance 

(MANOVA) and Tuckey. Statistical significance was considered as P-value< 0.05 

Results: Body weight, blood sugar, insulin resistance index, lipid profile 

(triglyceride, cholesterol, LDL), glycemic, oxidative stress and inflammatory 



 

 

 

markers, serum creatinine and uric acid, liver enzyme activities (alanine, aspartate 

and transamine), and the hepatic NF- κB gene expression significantly increased 

the activity of glyoxylase I decreased in the metabolic syndrome group. Also, 

acute hepatitis was observed in this group. Thiamine had a compensatory effect 

on biochemical and histological changes caused by metabolic syndrome (p 

<0.001). 

Conclusion: Thiamine with anti-inflammatory, antioxidant, and anti-glycemic 

properties reduced body weight and improved renal function, glucose and lipid 

metabolism as well as the activity of glyoxylase-I. In addition, thiamine showed a 

protective effect on liver tissue by reducing the expression of the hepatic NF- κB 

gene.  
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