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SUMMARY 

 

Diabetes mellitus (DM) is hyperglycemia characterized with absolute 

insulin deficiency or relative decline of cells incentives to insulin. The prevalence 

of diabetes mellitus keeps increasing every year, and according to a report from 

the International Diabetes Federation (2013) mentions that Indonesia is the 7th 

largest country for the prevalence of diabetes mellitus. In addition to WHO 

(2011), the prevalence of diabetes mellitus in Indonesia would be an increase to 

152% by 2030. This proves that diabetes mellitus is a common health issue that 

requires proper and imminent treatment. 

One of the necessary micronutrient treatments for diabetes mellitus is 

chromium which is a cofactor in increasing the metabolism of blood glucose and 

improving insulin action in the transfer of glucose into the cells. In addition to 

chromium, other micronutrients that can be used in the ingredients of diabetes 

mellitus diet are vitamin C and vitamin E. Both vitamins are antioxidants that can 

serve capturing free radicals and prevent a chain reaction so there will be no 

further damages. 

The purpose of this study was to determine the effect of chromium (Cr3+), 

vitamin C, and vitamin E on the blood glucose and insulin levels in male brown 

rats (Rattus novergicus) induced with alloxan. This study employed laboratory 

experimental design. Experimental animals used were 20 male brown rats Rattus 

novergicus for 6 weeks. The independent variables consisted of five treatment 

groups: control group (normal diet), group 1 (normal diet + 1 µg/day of 

chromium), group 2 (normal diet + 2 mg/day of vitamin C), group 3 (normal diet 

+ 0.5 mg/day of vitamin E), and group 4 (normal diet + 1 µg/day of chromium + 2 

mg/day of vitamin C + 0.5 mg/day of vitamin E). The dependent variables were 

blood glucose and insulin levels. To determine differences in each treatment used 

One Way ANOVA statistical tests, followed by Tukey HSD Post Hoc test with 

p<0.05. 

The results showed significant difference in blood glucose and insulin 

levels (p=0.000) in the control group, group 1, group 2, and group 4, but in the 

control group and group 3 showed no significant difference in blood glucose 

(p=0.718) and insulin (p=0.145). So it can be said that the provision of chromium, 

vitamin C, and a mixture of chromium, vitamin C, and vitamin E gave effects on 

the blood glucose and insulin levels, while the provision of vitamin E had no 

effect on the blood glucose and insulin levels. 

In this study, the brown rats were induced with alloxan 30 mg per 150 g body 

weight. Alloxan is commonly used to make experimental animals hyperglycemic. 

The mechanism in destroying the pancreatic ß cells showed that alloxan is a 

strong oxidizing agent that produces large amounts of free radicals causing 

oxidative stress circumstances. The increase of blood glucose levels due to the 

provision of alloxan can be caused by two things, namely the formation of free 

radicals and the disruption of the cell membrane permeability that may cause 

damage to insulin-producing pancreatic ß cells. 

According to the results of the study illustrate that chromium may improve 

insulin activity potential so it may improve the uptake of glucose and galactose in 
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the cells. With this function, the smooth and fast distribution of glucose can be 

converted into energy, so that the blood glucose level is stable. 

Ascorbic acid (vitamin C), non-enzymatic antioxidants, plays an important 

role in protecting the cell damage caused by free radicals that auto-oxidation of 

glucose, proteins glycosylation that is involved in the formation of oxidative stress 

and the cause of diabetes mellitus. Vitamin C reduces glucose toxicity which may 

contribute to prevent degradation of the mass of β cell and the insulin levels. The 

decline of blood glucose level due to vitamin C plasma plays a role in modulating 

insulin in diabetics. The increase of insulin mediated by vitamin C is mainly 

caused by the increase in non-oxidative glucose metabolism. Similarly, vitamin E 

as one of the antioxidants plays an important role in protecting cells and 

components of the body from free radicals and stopping the chain reaction or 

destructive oxidation, so as it may prevent further cell damage. But in this study, 

if vitamin E worked alone, it would not give effect on the blood glucose and 

insulin levels. It can be concluded that the provision of jointly chromium, vitamin 

C, and vitamin E may be more effective to immobilize free radicals, so the 

reduction of free radicals (anti-oxidative effect) on the β cells may reduce β cell 

damage, and it may improve the function of insulin so that the blood glucose level 

in diabetic rats can be decreased (hypoglycemic effect). 
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