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Abstract: This study investigates the combined effect of vitamin C and chromium on BMI, lipid profile, LFTs and 

HbA1c of Diabetes Mellitus type 2 patients. This is randomized controlled trial study. For this study a total of 60 patients 

(n=28 female, n=32 male) Diabetes Mellitus type 2 patients were selected. They were divided into treatment group 

(vitamin C (500mg) Chromium (200µg) and control group (placebo) comprising thirty patients per group. Mean age in 

control group and treatment group is 33± 5.729 and 33±7.017 respectively. Statistical analysis showed significant results 

of lipid profile; total cholesterol (mg/dl) 198±66.1 P=0.008, High-Density Lipoprotein 38±7.5, P<0.001, Low Density 

Lipoprotein (LDL) (mg/dl) 105.1±22.4, P=0.002 and Triglycerides   191±64.3, P=0.02 are respectively. Levels of serum 

ALT (u/l) (34.7±9.1, P<0.001) and AST (u/l) (31.6 ±8.6, P<0.001) were significantly lower as compared to control 

group.  HbA1c percentages were also normalized (5.45±0.2, P<.001) as compared to group 2. BMI values were also 

improved (P=0.01) after treatment. Combined supplementation of vitamin C and chromium reduce the plasma lipid 

percentage, blood glucose levels and also improve the ALT and AST functions.  
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INTRODUCTION 
 

Diabetes mellitus is a prolonged health problem of all age 

groups, both genders, involves villages and town areas 

and emerging and industrialized republics worldwide (Al-

Salameh et al. 2019). According to survey percentage of 

diabetes mellitus type two in Pakistan noted as eleven 

percent. Ratio in Punjab was noted as twelve percent in 

males and nine percent in females (Aamir et al., 2019). 
International researches concluded that diet can change 

the risk factors of diabetes such as higher level of 

cholesterol and sugar in blood stream (Kebbe et al., 

2021). Physiological stress that exerts by free radicals of 

oxygen species, show main role in the commencement of 

diabetes mellitus plus arterial and brain diseases (El 

Sheikh et al. 2019). Many studies proved that taking 

antioxidants reduce the risk of chronic illnesses such as 

type two diabetes mellitus. Jiang et al. 2021). According 

to a study, vitamin C showed remarkable results (P<0.05) 

by lowering serum glucose levels, lower ranges of BMI as 
compared to control. In this study vitamin C group 

showed reduction in damage of pancreatic beta cell, also 

minimize the fasting sugar levels (P<0.05) and reduce 

complications related to DMT2 (Namkhah et al., 2021). 

Ascorbic acid also known as well-known protector from 

various risk factors of diabetes such as vision problems 

(retinopathy), higher concentration of LDL and 

cholesterol and endothelial malfunctions (Dludla et al., 

2022).  A study that conducted to check vitamin C effect 

on blood glucose level, revealed reduction in glucose 

concentration (P=0.02) in diabetic patients.  Furthermore, 

vitamin C supplementation induced a greater reduction (P 

=0.02) of glucose levels (Ashor et al., 2017).  

 

Chromium picolinate is a supplemental form of chromium 

that gave to diabetes patient because it shows extra 

ordinary effects in glucose metabolism (Vincent et al., 

2017). Major role of Chromium is to increase binding 

capacity of insulin to the cell, enhance receptor number of 
insulin and speedup the activity of insulin receptor kinase 

that rise the sensitivity level of insulin receptor (Król et 

al., 2020). Mechanism behind chromium control on 

insulin receptors is totally around about tyrosine kinase 

activity which is regulated by chromium binding protein 

(Chromodulin) (Vincent et al., 2019). Lack of chromium 

leads to enhance plasma sugar, LDL, TC (total 

cholesterol) and triglycerides and reduced the amount of 

good cholesterol (HDL) and functions of insulin receptors 

either person is on normal diet (Sundaram et al., 2012).  A 

scientific study reported positive effect of chromium 

experimented on rats. After giving chromium, blood sugar 
levels of diabetic rats reduced (P=0.05) significantly. Oral 

antidiabetic drugs rate in treatment group was lesser (p< 

0.05) as compared to control group (Ngala et al., 2018). 

Another study that was conducted on DMT2 patients by 

giving chromium to check effect on lower density 

lipoprotein and high-density lipoprotein showed 
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significantly reduction p<0.05 in triglycerides and total 

cholesterol plus LDL as compared to placebo group. 

Serum HbA1c percentages also reduced (P<0.001) by 

administering chromium (Rafighi Z et al., 2021). 
 

With the best of the researcher’s knowledge, various 

studies have been conducted on effect of vitamin C on 

diabetes as hypoglycemic and lowering blood cholesterol 

level. Many studies have been done to check out the 

effect of chromium on hyperglycemia and lipid profile in 

diabetes mellitus type 2. This study aims to find the more 

effective results of combine supplementation of Vitamin 

C and chromium given to the diabetes mellitus type 2 

patients. As it is a clinical trial that will clearly show the 

better effects of both interventions. 

 

MATERIALS AND METHODS  
 

This study was performed in District Head Quarter 

Hospital Sheikhupura from February 2023 to May 2023. 

The sample size was calculated from the online calculator 

Raosoft. (Raosoft 2020) The study sample size was 60. 

Selected subjects for this study were divided into two 

groups i.e., 1) Treatment group: This group received 

metformin (Glucophage-500mg) BID as well as Vitamin 

C (500mg) and Chromium (200µg) QD. 2) Control 
group: This group received metformin (Glucophage-

500mg) BID as well as placebo capsules STARCH QD. 

 

Inclusion criteria  

 Newly diagnosed patients suffering with diabetes 

mellitus type 2 

 Age group will be 25-50 

 Who were willing to be a part of this research 

 Either consuming antidiabetic and antihyperlipidemic 

drugs 

 

Exclusion criteria 

 Having disease other than diabetes with 

hyperlipidemia (renal issues, hepatic disorder) 

 Having history of any physical injury  

 Having history of any psychological disorder 

 Having addiction of smoking and alcohol abusing 

 

Data collection procedure 

1. Verbal and written consent was obtained from each 

participant.  

2. The laboratory findings of the study participant were 
communicated with the responsible clinician assigned. 

3. The parameters of anthropometric measurements which 

were used include weight in (kg) and height in (feet). 

Further lipid profile, HbA1c and LFTs tests performed. 

4. For blood collection to perform HbA1c, LFT’S and 

lipid profile, blood was collected with care and 

adequate safety precautions to ensure test results will 

reliable, contamination of the sample was avoided and 

infection from blood transmissible pathogens was 

prevented. Protective gloves were worn when 

collecting and handling of blood samples had done. 

Lancets, needles and syringes were sterilized 

(Cheesbrough et al., 2018).  
 

Ethical approval  

The study was approved by Research and Ethics 

committee of Riphah International University, Lahore.  

(No. REC/RCR & AHS/22/0806)  
 

STATISTICAL ANALYSIS  
 

The data was analyzed through different statistical tests 

by using SPSS 26.0 statistical software. A paired t-test 

was used to compare the mean of quantitative variables 

with normal distribution in each group between the 
beginning and the end of the study. The t-test was used to 

compare the mean between the two groups at the 

beginning and end of the study. A repeated ANOVA test 

was used for the variables measured two times during the 

study. Data were presented as mean±SD and p<0.05 was 

considered as level of significance. 
 

RESULTS 
 

This study is conducted with the aim to compare pre and 

post lipid profile (LP) (HDL+ LDL+ Triglycerides+ Total 

Cholesterol+ Total Fats), Liver Functions Test (LFT’s) 

and HbA1c of Diabetes Mellitus Type 2 patients by 

giving Chromium Picolinate (200µg) and Vitamin C 

(500mg).  
 

Baseline values of selected subjects 

Number of samples in both groups is N=60, participants 

including 30 (50%) control group (Group 2) and 

remaining 30 (50%) were in treatment group (Group 1). 

Results revealed that mean age in control group and 
treatment group is 33± 5.729 and 33±7.017 respectively. 

Mean difference of age is 0.566±1.653. Serum samples 

were collected of 60 subjects that were enrolled in this 

study for 45 days. This serum collection further used for 

laboratory testing including LP, LFT’s and HbA1c. 

Average values of lipid profile including TC, HDL, LDL, 

TGL for treatment and control groups were 221, 33, 116, 

202 and 221, 31, 120 and 224 (mg/dl) respectively (table 

1). Values for Alt and AST for treatment and control 

group were 40, 36.4, 44 and 40.3 (u/l) respectively. 

 

Effect of vitamin C and Chromium on lipid profile  
Post values of each group shown significant results. 

Group 1 indicates treatment group and group 2 indicates 

control group. Follow-up results for lipid profile are: TC 

1(198±66.1)], [group 2 (238.3±46.3)] -p =0.008; HDL 

[group 1 (38±7.5)], [group 2(30.5±7.9)]-p<0.001; LDL 

[group 1 (105±22.4)], [group 2 (122.1 ±18.3)] -p =0.002 

and TGL [group 1(191± 64.3)], [group 2 (231.7± 68.8)] -p 

=0.02 (table 2). 
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Therapeutic effect of vitamin C and Chromium on LFTs 
After duration of therapeutic period of vitamin C and 

chromium showed remarkable results on liver enzymes 

ALT and AST (table 2). Treatment group showed 

significant reduction in values of AST from 36 to 31 

(P<0.001) and ALT from 40 to 34.7 (P<0.001) u/l 

respectively.  
 

Positive effect of vitamin C and Chromium on HbA1c 
Combination of vitamin C and chromium 

supplementation significantly reduced values of glycated 

sugar percentages of diabetes mellitus type 2 patients 

(table 2). Post treatment HbA1C (%) result for treatment 

group was from 10% to 5.45% (P<0.001) as compared to 

control group from 9.5 to 9.9. 

 

Effect of vitamin C and Chromium on BMI 

The BMI of participants was significantly reduced 

(P=0.002) through combined supplementation of vitamin 

C and Chromium (table 2). In the control group, BMI was 

not significantly reduced whereas the highest reduction 
was observed in the treatment group from 29 to 26 kg/m 2.   

 

DISCUSSION 
 

In the present study, combined effect of vitamin C and 

chromium on HbA1c, lipid profile (LP) and LFT’s were 

analyzed for forty-five days. This study concluded that 

500mg of vitamin C and 200 microgram chromium 

supplementation significantly reduced the values for LP, 
HbA1c, Liver enzymes and BMI in treatment group as 

compared to control. International researches concluded 

that diet can change the risk factors of diabetes such as 

higher level of cholesterol and sugar in blood stream 

(Kebbe et al., 2021).  

 

In current study Vitamin C reduced percentages of HbA1c 

from 10% to 5.45% that similar to a study of 12-weeks on 

70 diabetic patients who were divided randomly into 

placebo and vitamin C (500mg) group. According to 

Table 1: Baseline features for biochemical parameters 
 

Parameters 

Groups (n=60) 

Control Treatment 

Mean ± SD Mean ± SD 

TC (mg/dl) 221.4±48.0 221.4±64.0 

HDL (mg/dl) 31.8±8.2 33.3±8.3 

LDL (mg/dl) 120.5±19.1 116.5±21.5 

TGL (mg/dl) 224.1±66.8 202.1±63.8 

ALT (u/l) 44±7.5 40±9.2 

AST(u/l) 40.3±8.0 36.4±9.3 

HbA1c (%) 9.5±2.7 10.05±2.6 

BMI (kg/m2) 28.7±4.8 29±4.8 

TC: Total cholesterol, HDL: High-Density Lipoprotein, LDL: Low-Density Lipoprotein, TGL: Triglycerides, HbA1c: glycated 
hemoglobin, BMI: Body Mass Index 

 

Table 2: Therapeutic effect of vitamin C and Chromium on Lipid profile, Liver enzymes, HbA1c and BMI of DMT2 

patients. 
 

Biochemical parameter Groups 
Before treatment After treatment 

Mean ± SD Mean ± SD 

TC (mg/dl) 
Control 221.4±48.0 238.3±46.3 

Treatment 221.4±64.0 198±66.1 

HDL (mg/dl) 
Control 31.8±8.2 30.5±7.9 

Treatment 33.3±8.3 38±7.5 

LDL (mg/dl) 
Control 120.5±19.1 122.1±18.3 

Treatment 116.5±21.5 105.1±22.4 

TGL (mg/dl) 
Control 224.1±66.8 231.7±68.8 

Treatment 202.1±63.8 191±64.3 

ALT (u/l) 
Control 44±7.5 46.9±6.9 

Treatment 40±9.2 34.7±9.1 

AST(u/l) 
Control 40.3±8.0 42.2±7.3 

Treatment 36.4±9.3 31.6±8.6 

HbA1c (%) 
Control 9.5±2.7 9.9±2.2 

Treatment 10.05±2.6 5.45±1.2 

BMI (kg/m2) Control 28.7±4.8 29±4.4 

*Post TC p=0.008 < 0.05, post HDL p=0.03 < 0.05, post LDL p=0.002 < 0.05, post TGL p=0.02 < 0.05 
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intervention there was significant output by lowering 

HbA1c levels after 12 weeks of treatment with vitamin C 

(Dakhale, et al., 2011). Chromium shows extra ordinary 

effects in glucose metabolism, lack of chromium leads to 

enhance plasma sugar, LDL, TC (total cholesterol), and 
triglycerides and reduced the amount of good cholesterol 

(HDL) and functions of insulin receptors either person is 

on normal diet (Sundaram et al., 2012),(Vincent et al., 

2017). The results of our present study were consistent 

with a previous study that Conducted for 15 weeks to 

check HbA1c levels after using chromium picolinate. 

Results of their study showed significant reduction in the 

serum levels of HbA1C. CrPic can recover the function of 

Β-cells and maintained the levels of HbA1c for T2DM 

rats (Huang S. et al., 2014). 

 

Combined usage of vitamin C and chromium gave 
parallel result to a 3 months study that show significant 

decrease in TG, LDL, cholesterol (Rafighi, et al., 2011). 

Results of current study showed reduction in LDL from 

116 to 105, TC from 221 to 198 and TGL from 202 to 191 

mg/dl in treatment group compared to control. Levels of 

HDL increased from 33 to 38mg/dl after therapeutic 

period that disclosed the consent with 4 months 

controlled, single blind, randomized trial on 71 patients 

with T2DM in which increased serum chromium 

concentrations were significantly lowered total 

cholesterol and LDL-c, comparing pre- and post-
treatment period, in the control group (Paiva, et al., 2015). 

Administration of vitamin C and chromium induced a 

significant reduction in serum AST, ALT levels along 

with reducing oxidative stress induced by hepatotoxicity.  

Present article showed significant reduction in liver 

enzymes ALT (40 to 34) and AST (36 to 31) u/l that 

showed similarity with the studies that conducted for 

chromium and vitamin C supplementation on diabetes 

mellitus type 2 patients, this supplementation reduces 

liver damage including liver damage markers aspartate 

transaminase (AST) and alanine aminotransferase (ALT) 

elevation, and liver enlargement (Gonçalve, et al., 2022), 
(Li, et al., 2022). 

 

Higher vitamin C and chromium consumption was 

significantly associated with lower BMI. (Namkhah et al., 

2021). Combination of vitamin C and chromium 

significantly reduced BMI for treatment group. body mass 

index significantly dropped from 29 to 26 kg/m2 in 

treated group as compared to placebo. There were no 

significant differences in BMI values for control group 

but serum vitamin C levels were significantly higher in 

subjects of treatment group in comparison with placebo 
that showed parallel result to a study on 17 diabetic 

participants who underwent vitamin C depletion and they 

were given a vitamin C dose range of 15-1250 mg daily. 

That supplementation showed positive effect on lowering 

BMI and obesity rate for diabetes patients (Ebenuwa I, et 

al., 2022). Previous literature and studies support the 

findings of the current study that vitamin C and chromium 

supplementations significantly improved the lipid profile, 

HbA1c, liver enzymes and BMI of participants. As 

discussed previously there is no study that evaluated the 

combined effects of these two essential nutrients. The 
present study presents the highest improvement in the 

lipid profile, HbA1c, liver enzymes of participants who 

were examined in the treatment group (vitamin C and 

chromium). 

 

CONCLUSION 
 

This study gives brief results about two nutrient 

supplements that exhibit significant effect on diabetic 
patient’s lipid profile, blood glucose and liver function 

tests. The observation stated about significant glucose 

reduction plus improvement in impaired insulin action. 

Enhance insulin sensitivity that cause reduction in weight 

and eventually minimize BMI ranges. These results 

support the use of a 500mg Vitamin C and 200microgram 

Chromium picolinate as a convenient to improve insulin 

resistance, HbA1c, LFT’s and LP.  
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