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Abstract 
Obesity-related nephropathy is a considerable causing factor of end-stage renal disease. Obesity is described as a condition of chronic 
oxidative stress and chronic systemic inflammation. Increased inflammation in adipose tissue and kidneys enhances the development of kidney 
damage in obesity. Resveratrol is a polyphenolic compound noted to exert worthy effects on various diseases such as cardiovascular diseases, 
atherosclerosis, diabetes mellitus, and nephropathy. The healthful effects of resveratrol are thought to be attributed to its antioxidant 
properties. In this interventional prospective randomized controlled trial, female patients diagnosed with obesity according to the WHO criteria 
and were randomly allocated to either control or resveratrol group. Resveratrol supplement showed a significant reduction in weight, body 
mass index (BMI) and waist circumference (WC). Hormonal determinants of glycemic status showed a significant reduction in betatrophin 
and C-peptide levels. There was a significant reduction in the levels of serum and urinary creatinine, microalbuminuria (MAU), collagen IV 
(COL.IV) and alpha glutathione-S-transferase (alpha GST), whereas estimated glomerular filtration rate (eGFR) is significantly elevated. 
Liver enzymes including serum glutamic oxaloacetic transaminase (SGOT) and serum glutamic pyruvic transaminase (SGPT) are significantly 
reduced.  Serum levels of total cholesterol (TC), triglycerides (TGs) and very low density lipoprotein (VLDL-c) are significantly reduced, 
while the change was not significant in the serum level of low density lipoprotein (LDL-c) compared with control group, high density 
lipoprotein (HDL-c) is significantly elevated. There was a significant elevation in serum levels of adiponectin and superoxide dismutase 1 
(SOD1) and a significant reduction in serum levels of resistin and interleukin-6 (IL-6). From the above results, one can conclude that oral 
supplementation of resveratrol can improve nephropathy associated with obesity. 
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INTRODUCTION 
Obesity is a global health problem in which excess body 

fat has accumulated to the extent that it may have a hazardous 
effect on the health(1). People are generally considered obese when 
their body mass index (BMI), a value obtained by dividing a 
person's weight by the square of the person's height, is over 30 
Kg/m2 with the range of 25-30 Kg/m2 defined as overweight(2). 
There is a strong relationship between obesity and a variety of 
diseases, including hypertension, diabetes mellitus, 
hyperlipidemia, osteoarthritis, cancer, and nephropathy(3). It is 
recognized that abdominal obesity (android obesity or central 
obesity) is associated with increased risk of cardiovascular disease 
(CVD) and type 2 diabetes, whereas gynoid obesity (lower body 
obesity characterized by fat located around the hips and buttocks) 
is rarely correlated with metabolic complications(4). Both 
increased food intake and the lack of physical activity are believed 
to explain most cases of obesity. In addition, other factors 
including genetics, medical conditions, lack of sleep and use of 
drugs, all can predispose to obesity(5). Dietary changes and 
exercise represent the first step in the management of obesity, 
Low calorie and fibers rich food such as fruits, vegetables are 
good food to have every day. In addition to dietary changes, 
moderate intensive activity of 150 to 250 minutes every week is 
helpful to lose weight(6). Obesity is considered as a potent risk 
factor for the initiation and development of kidney disease. Higher 
BMI is associated with the presence and development of 
proteinuria, reduction of estimated glomerular filtration rate 
(GFR), and finally end stage renal disease (ESRD)(7). Obesity 
leads to a complex metabolic abnormalities that have a deleterious 
effect on the kidneys, such as hypertension, diabetes mellitus, and 
hyperlipidemia, which can mediate renal injury(8). Obesity itself 
can result in renal injury through direct effects including 
inflammation and oxidative stress(9). Adipose tissue is considered 
as an active endocrine tissue that could affect the kidneys directly, 

via the production of an adipokines including leptin, resistin, and 
IL-6, which has inflammatory properties(10,11). Adiponectin is an 
adipocyte-secreted hormone that has anti-inflammatory action. It 
is highly presented in human serum, but its level decreases in 
obese humans, especially in individuals with visceral obesity(12). 
An analysis of oxidative markers in obese individuals suggests 
that oxidative damage is correlated with high BMI and the 
percentage of body fat. Reactive oxygen species (ROS) stimulate 
redox-sensitive transcription factors, particularly nuclear factor-
κB (NF-κB), promoting the release of proinflammatory cytokines 
and the expression of adhesion molecules and growth factors, like 
IL-6 and TNF-α, which can enhance the progression of renal 
damage in obesity(13). 

Resveratrol (3,4,5-trihydroxy-trans-stilbene) is a natural 
non - flavonoid polyphenolic compound found in  Grapes, red 
wine, Polygonum cupsidatum roots, peanuts, and berries of 
Vaccinum species, that has many healthful effects including 
cardioprotective, neuroprotective, antitumor and nephroprotective 
properties(14). The basic structure of resveratrol consists of two 
phenolic rings linked to each other by a double styrene bond, and 
this double bond is responsible for the isometric cis-and trans-
forms of resveratrol(15). The major metabolites of resveratrol are 
the glucuronide- and sulfate-conjugates, where the glucuronide 
conjugates are documented to be the major metabolites in the 
rodents, while sulfates are primarily found in humans(16). The 
main resveratrol target is the sirtuin class of nicotinamide adenine 
dinucleotide (NAD)-dependent deacetylases. There are seven 
sirtuins have been exhibited in mammals, of which SIRT-1 is 
thought to be responsible for the beneficial effects of resveratrol. 
The pathways that are regulated by sirtuins include fat 
metabolism, gluconeogenesis and glycolysis in the liver and cell 
survival(17). Resveratrol treatment improved albuminuria and 
lowered the increased levels of renal oxidative stress and 
inflammation in the kidneys through the scavenging of ROS. 
Furthermore, resveratrol regulates the activity and expression of 
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antioxidant enzymes including catalase (CAT) and superoxide 
dismutase (SOD) either by transcriptional regulation via nuclear 
factor E2-related factor 2 (Nrf2), activator protein-1 (AP1), 
forkhead box protein O (FOXO), or through enzymatic 
modifications(18). 
 

PATIENTS AND METHODS 
This interventional prospective randomized controlled 

trial was carried out on 50 female patients diagnosed with obesity 
according to the WHO criteria, with BMI ≥ 30 kg/m2, age range 
of 15-58 years old, and waist circumference of > 80 cm, under 
supervision of professional endocrinologists, from October2016 to 
August 2017. The protocol was reviewed and approved by the 
Scientific and Ethics Committee in the College of Pharmacy/ 
University of Al-Mustansiriayah, and Obesity Research and 
Therapy Unit in Alkindi College of Medicine/ University of 
Baghdad. Patient's oral consent was taken and all participants 
were advised to take a low carbohydrate and fat dietary regimen 
and achieving 60 minutes of aerobic exercise per day during their 
treatment duration. Certain exclusion criteria were followed to 
avoid interference with the study design and include: any cause of 
nephropathy rather than obesity, drugs that may cause kidney 
damage, like NSAIDs and aminoglycosides, urinary tract 
infections (UTIs), Presence of heart or hepatic failure, 
uncontrolled thyroid function, pregnancy and lactation, conditions 
that may interfere with adipokine levels (rather than obesity) like 
rheumatoid arthritis, those on vitamins or dietary supplements, 
those with unstable glycemic control and lipid profiles, patients 
with a history of resveratrol allergy, patients on medications that 
may interfere with resveratrol absorption, patients on drug therapy 
that may increase body weight, like oral contraceptives. 

 Female patients were randomly allocated to either 
control group (taking orlistat, metformin and fluoxetine) or 
resveratrol group (taking orlistat, metformin, fluoxetine plus 
resveratrol). From 50 female patients, only 46 completed this 
study, the other 4 were excluded (3 from control group and 1 from 
resveratrol group) due to poor compliance, violation of the study 
protocol, or other reasons. 

 At baseline and for all patients, a specially designed 
questionnaire was filled, recording their medical history and 
pretreatment characteristics. The demographic and 
baseline characteristics were evenly distributed for both groups, as 
summarized in table 1. Parameters of the anthropometry, 
hormonal determinants of glycemic status, kidney and liver 
function, lipid profiles, in addition to the inflammatory and 
oxidative stress markers, were evaluated at baseline (pre-
treatment) and after 8 weeks (post-treatment) for both groups. 
Adverse effects (if any) recorded at the end of study. 

Ten milliliters of venous blood samples were drawn by 
vein puncture from all participants as a baseline sample and then 
after 8 weeks as endline sample. Serum samples were stored 
frozen at –20oC till analysis was done. Samples of urine were 
drawn from patients to measure urine creatinine, 
microalbuminuria, collagen IV (COL.IV) and alpha glutathione-S-
transferase (alpha GST). The BMI describes relative weight to 
height according to the following equation: BMI= weight/ height 
(kg/m²). 
The SGOT, SGPT, TC, TGs, HDL-C, LDL-C were measured by 
standard enzymatic techniques. Estimated glomerular filtration 
rate (eGFR) was calculated by using the Chronic Kidney Disease 
Epidemiology Collaboration (CKD EPI) online calculator from 
the National Institute of Diabetes and Digestive and Kidney 
Diseases (NIDDK) website using serum creatinine levels(19). The 
levels of betatrophin, C-peptide, Col. IV, α-GST, adiponectin, 
resistin, IL-6 and SOD1 were measured by enzyme-linked 
immunosorbent assay (ELISA) technique according to their 
manufacture (Elabscience company). 
Statistical analysis 

The results were presented as mean ± SEM or 
percentage of difference. All of the statistical analyses were 
achieved via the statistical package SPSS version 22.0 (SPSS, 
Inc.). Two sample t-test was applied to compare the means of the 
baseline characteristics between the two groups and then data 
were analyzed by using the analysis of covariance (ANCOVA) for 
this clinical trial. The significance level for all tests was taken as 
P-value less than 0.05. 
 

RESULTS 
After adjustment of baseline means for control and 

resveratrol groups according to the analysis of covariance, there 
was a significant reduction (P-value <0.05) in anthropometric 
parameters (weight, body mass index and waist circumference) in 
resveratrol group compared with control group (table 2), levels of 
betatrophin and C-peptide (table 3), serum and urinary creatinine, 
microalbuminuria, COL.IV and α-GST, while eGFR is elevated 
significantly in resveratrol group compared with those on control 
(P-value <0.05).  (table 4). The levels of SGOT and SGPT are 
decreased significantly in resveratrol group (table 5), in addition 
to serum total cholesterol, TGs and VLDL-c (P-value <0.05), 
while the reduction in LDL-c was not significant in resveratrol 
group compared with control group ( P-value> 0.05), HDL-c is 
elevated significantly (P-value <0.05) (table 6). The levels of 
adiponectin and SOD1 are significantly elevated, whereas the 
levels of resistin and IL-6 are significantly reduced in resveratrol 
group compared with control group (P-value <0.05) (table 7). 

 
 

Table 1: Baseline characteristics for control and resveratrol groups 
 

Baseline characteristics Control group 
(n=22 ) 

Resveratrol group 
(n=24 ) P-value 

Age (years) 37.14±5.557 37.38±6.697 0.897 
Weight(kg) 107.05±10.417 107.83±13.031 0.823 
Height (cm) 158.73±5.633 158.71±6.531 0.992 
BMI (kg/m2) 42.6455±3.402 42.8246±3.655 0.865 
Waist circumference(cm) 121.5±8.099 121.04±12.791 0.886 
eGFR (ml/min) 73.509±7.2 73.817±8.06 0.893 
Duration of obesity 10.134±2.132 10.375±3.2 0.897 

Lipid lowering agent history (statins) 3(13.64%) 2(8.33%)  
0.667 

Data were expressed as mean ± standard error of mean (SEM) or percentage %, BMI=body mass index, eGFR= estimated glomerular filtration rate, N = 
no. of patients, P- value > 0.05 considered not significant difference. 
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Table 2: Effect of resveratrol supplement on anthropometric parameters. 
 

Parameter Group Adjusted 
baseline mean 

Adjusted endline 
mean±SEM 

Outcome 
mean±SEM P-value % of difference 

wt 
(kg) 

Control 
N= 22 107.46 

104.394±0.665 ̶3.066±0.665 
0.021 

↓2.85% 

Resveratrol 
N= 24 96.306±0.637 −11.154±0.637 ↓10.37% 

BMI 
(kg/m2) 

Control 
N= 22 42.73 

41.392±0.282 ̶1.338±0.282 
0.001 

↓3.13% 

Resveratrol 
N= 24 38.383±0.270 −4.347±0.270 ↓10.17% 

W.C 
(cm) 

Control 
N= 22 121.26 

117.846±0.734 ̶3.414±0.734 
0.001 

↓2.81% 

Resveratrol 
N= 24 113.433±0.703 −7.827±0.703 ↓6.45% 

Data expressed by mean ±SEM and percentage of difference 
P<0.05 was considered a significant difference between treatment groups at endline 
N= number of patients, SEM = standard error of mean, wt = weight, BMI = body mass index, 
W.C =waist circumference. 
 
 

Table 3: Effect of resveratrol supplement on hormonal determinants of glycemic status 
 

 
Table 4: Effect of resveratrol supplement on renal function. 

 
Parameter Group Adjusted 

baseline mean 
Adjusted endline 

mean±SEM 
Outcome 

mean±SEM P-value % of difference 

Serum creatinine 
(mg/dl) 

Control 
N= 22 0.920 

0.876±0.007 −0.044±0.007 
0.001 

↓4.78% 

Resveratrol N= 24 0.806±0.007 −0.114±0.007 ↓12.39% 

Urinary creatinine 
(mg/dl) 

Control 
N= 22 158.70 

121.000±3.510 −37.7±3.510 
0.001 

↓23.75% 

Resveratrol N= 24 88.209±3.361 −70.49±3.361 ↓44.41% 

eGFR 
(ml/min) 

Control 
N= 22 73.67 

77.707±0.961 4.037±0.961 
0.001 

↑5.48% 

Resveratrol N= 24 85.956±0.920 12.286±0.920 ↑16.68% 

MAU 
(mg/g Cr) 

Control 
N= 22 62.30 

50.176±2.537 −12.124±2.537 
0.001 

↓19.46% 

Resveratrol N= 24 19.314±2.429 −42.986±2.429 ↓69.00% 

COL. IV 
(µg/g Cr) 

Control 
N= 22 8.151 

6.632±0.243 −1.52±0.243 
0.012 

↓18.64% 

Resveratrol 
N= 24 2.359±0.232 −5.79±0.232 ↓71.06% 

Alpha GST 
(ng/mg Cr) 

Control 
N= 22 13.411 

11.349±0.404 −2.06±0.404 
0.001 

↓15.38% 

Resveratrol N= 24 4.788±0.386 −8.62±0.386 ↓64.30% 
Data expressed by mean ±SEM and percentage of difference 
P<0.05 was considered a significant difference between treatment groups at endline 
N= number of patients, SEM= standard error of mean, eGFR= estimated glomerular filtration rate, MAU= microalbuminuria, COL. IV= collagen IV, 
Alpha GST= alpha glutathione-s-transferase. 
 

          
 
 

Parameter Group 
Adjusted 
baseline 

mean 
Adjusted endline mean±SEM Outcome 

mean±SEM P-value % of 
difference 

Betatrophin 
(pg/ml) 

Control 
N= 22 43701 

41783.530±559.797 −1917.47±559.797 
0.001 

↓4.38% 

Resveratrol N= 
24 35717.735±535.965 −7983.27±535.965 ↓18.27% 

C-peptide (ng/ml) 

Control 
N= 22 3.306 

3.134±0.050 −0.17±0.050 
0.001 

↓5.20% 

Resveratrol N= 
24 2.814±0.048 −0.49±0.048 ↓14.88% 

Data expressed by mean ±SEM and percentage of difference 
P<0.05 was considered a significant difference between treatment groups at endline 
N= number of patients, SEM= standard error of mean. 
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Table 5: Effect of resveratrol supplement on liver function. 
 

Parameter Group Adjusted 
baseline mean 

Adjusted endline 
mean±SEM 

Outcome 
mean±SEM P-value % of difference 

SGOT 
(mg/dl) 

Control 
N= 22 30.52 

28.444±0.763 −2.076±0.763 
0.001 

↓6.802% 

Resveratrol 
N= 24 21.802±0.731 −8.718±0.731 ↓28.56% 

SGPT 
(mg/dl) 

Control 
N= 22 29.09 

27.180±0.783 −1.91±0.783 
0.001 

↓6.565% 

Resveratrol 
N= 30 17.335±0.750 −11.755±0.750 ↓40.409% 

Data expressed by mean ±SEM and percentage of difference 
P<0.05 was considered a significant difference between treatment groups at endline 
N= number of patients, SEM = standard error of mean, SGOT = serum glutamic oxaloacetic transaminase, SGPT = serum glutamic pyruvic transaminase. 

 
Table 6: Effect of resveratrol supplement on lipid profile levels. 

 
Table 7: Effect of resveratrol supplement on inflammatory and oxidative stress markers 

Parameter Group 
Adjusted 
baseline 

mean 

Adjusted endline 
mean±SE 

Outcome 
mean±SEM P-value % of difference 

Adiponectin 
(ng/ml) 

Control 
N= 22 17.237 

24.492±0.731 7.255±0.731 
0.001 

↑42.09% 

Resveratrol N= 24 37.483±0.700 20.246±0.700 ↑117.46% 

Resistin (ng/ml) 
 

Control 
N= 22 24.175 

20.491±0.324 −3.68±0.324 
0.001 

↓15.24% 

Resveratrol N= 24 12.616±0.310 −11.559±0.310 ↓47.81% 

IL-6 
(pg/dl) 

Control 
N= 22 40.11 

35.719±0.664 −4.39±0.664 
0.001 

↓10.95% 

Resveratrol N= 24 25.549±0.636 −14.56±0.636 ↓36.30% 

SOD-1 
(pg/ml) 

Control 
N= 22 3111.1 

3285.949±64.110 174.849±64.110 
0.001 

↑5.62% 

Resveratrol N= 24 4499.151±61.381 1388.05±61.381 ↑44.62% 
Data expressed by mean ±SEM and percentage of difference 
P<0.05 was considered a significant difference between treatment groups at endline 
N= number of patients, SEM= standard error of mean, IL-6 = interleukin-6, SOD-1 = superoxide dismutase-1. 

 
 

DISCUSSION 
The present study indicated that the patients on 

resveratrol supplement in a dose of 1000 mg twice a day for 8 
weeks showed a significant reduction (p<0.05) in weight, BMI, 
and waist circumference (10.37%, 10.17% and 6.45%, 
respectively) compared with those on control for the same period 
of treatment (2.85%, 3.13% and 2.81%, respectively) and this 
agree with Mendez del Villar et al. study that showed a significant 
reduction in weight, BMI and waist circumference after using 

resveratrol at a dose of 500mg for 90 days(20). Poulsen M. M. et 
al. showed that treatment with resveratrol supplementation had no 
effect on energy expenditure, adipose tissue content and metabolic 
events(21). Mechanisms contributing to anti-obesity effects of 
resveratrol are inhibition of adipogenesis and lipogenesis. The 
inhibition of adipogenesis and lipogenesis was partially mediated 
by suppression of insulin signaling and activation of AMP-
activated protein kinase (AMPK) α1(22).  

Parameter Group Adjusted 
baseline mean 

Adjusted endline 
mean±SEM 

Outcome 
mean±SEM P-value % of difference 

Total  cholesterol 
(mg/dl) 

Control 
N= 22 198.72 

191.038±2.170 −7.68±2.170 
0.001 

↓3.86% 

Resveratrol N= 24 169.216±2.077 −29.5±2.077 ↓14.84% 

triglyceride 
(mg/dl) 

Control 
N= 22 172.413 

165.784±3.997 −6.63±3.997 
0.001 

↓3.84% 

Resveratrol N= 24 125.381±3.827 −47.03±3.827 ↓27.28% 

HDL-c 
(mg/dl) 

Control 
N= 22 42.033 

42.145±1.802 0.11±1.802 
0.004 

↑0.26% 

Resveratrol N= 24 50.047±1.726 8.014±1.726 ↑19.07% 

LDL-c 
(mg/dl) 

Control 
N= 22 115.483 

107.613±3.523 −7.87±3.523 
0.115 

↓6.81% 

Resveratrol N= 24 99.772±3.373 −15.711±3.373 ↓13.60% 

VLDL-c 
(mg/dl) 

Control 
N= 22 37.133 

31.724±1.004 −5.41±1.004 
0.001 

↓14.57% 

Resveratrol N= 24 24.124±0.962 −13.01±0.962 ↓35.03% 
Data expressed by mean ±SEM and percentage of difference 
P<0.05 was considered a significant difference between treatment groups at endline 
N= number of patients, SEM= standard error of mean, HDL-c= high density lipoprotein cholesterol, LDL-c= low density lipoprotein cholesterol, VLDL-
c= very low density lipoprotein cholesterol. 
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Obesity has been observed to play a main role in 
developing of diabetes and insulin resistance. The main causing 
factor of insulin insensitivity is the release of NEFAs, increased 
NEFAs release is noticed in obesity and in type 2 diabetes, and is 
related with insulin resistance in both conditions(23). Betatrophin, 
also known as angiopoietin-like protein 8 (ANGPTL 8), or 
lipasin, is a hormone found in liver and adipose tissue and is a 
potent regulator of lipid metabolism and glucose homeostasis. 
Melton et al. showed that betatrophin induced dramatic β-cell 
proliferation in an insulin-resistant mouse model. This exciting 
finding suggested that β-cell regeneration is a potential alternative 
treatment for diabetes(24). The largest report on betatrophin levels 
in non-diabetic individuals, reported a positive association 
between betatrophin and BMI, waist/hip ratio, glycated 
hemoglobin (HbA1c), plasma levels of insulin and triglyceride 
(TG) levels(25). C-peptide is released in equal amounts to insulin 
and hence can be used to assess secretion of endogenous insulin. 
Obesity is correlated with insulin resistance, high level of C-
peptide and chronic inflammation(26). The present study indicated 
that the patients on resveratrol supplement showed a significant 
reduction (p<0.05) in betatrophin and C-peptide level (↓18.27% 
and ↓14.88%, respectively) compared with those on control 
(↓4.38% and ↓5.20%, respectively) after 8 weeks of treatment 
and this consist with Jinmi Lee et al. who found that AMP-
activated protein kinase can suppresses the expression of 
ANGPTL8 in HepG2 cells(27). Chen et al. reported that resveratrol 
in a dose of 300mg/day for 3 months has no effect on C-peptide in 
patients with non-alcoholic fatty liver disease(28). Guo K. et al. 
found that serum levels of betatrophin and C-peptide are 
decreased significantly in obese individuals after surgery for 
weight reduction(29). Resveratrol decreases betatrophin level 
through activation of AMPK that leads to inhibition of liver X 
receptor/sterol regulatory element-binding protein 1 
(LXR/SREBP-1) signaling. Furthermore, the effect of AMPK on 
betatrophin expression is affected by activation of PPAR α which 
results in reduced expression of betatrophin through increased 
mitochondrial fatty acid oxidation in liver(30). Resveratrol can 
lower insulin resistance and C-peptide in obese individuals 
through its anti-inflammatory action via the inhibition of the 
nuclear factor-𝜅𝜅B (NF-𝜅𝜅B) pathway(31).  

Obesity-related glomerulopathy (ORG) has been noted 
in the obesity without obvious diabetes and pre-existing renal 
diseases, characterized by proteinuria and progressive renal 
dysfunction. Microalbuminuria (MAU) is considered as an early 
marker of renal damage(32). A dramatic decrease in urinary 
albumin excretion and glomerular hyperfiltration has been shown 
in obese individuals with a great reduction in body mass index(33). 
The present study showed a significant difference (p<0.05) in the 
levels of serum and urinary creatinine, eGFR, MAU, COL. IV and 
alpha GST (↓12.39%, ↓44.41%, ↑16.68%, ↓69.00%, ↓71.0 and 
↓64.30%, respectively) among patients on resveratrol supplement 
compared with those on control (↓4.78%, ↓23.75%, ↑5.48%,  
↓19.46%, ↓18.64% and ↓15.38%, respectively) after 8 weeks of 
treatment, and this agree with the study of Chen KH.  et al. who  
used resveratrol treatment in streptozotocin (STZ) induced 
diabetes in rats. They found that resveratrol ameliorated renal 
dysfunction or diabetic nephropathy by lowering urinary levels of 
creatinine, microalbuminuria and proteinuria.  In diabetic 
glomeruli also, levels of fibronectin and type IV collagen in the 
renal cortex were decreased by resveratrol(34). Resveratrol 
treatment improved albuminuria and lowered the increased levels 
of renal oxidative stress and inflammation in the kidneys through 
the scavenging of ROS. Furthermore, resveratrol regulates the 
activity and expression of antioxidant enzymes including catalase 
(CAT) and superoxide dismutase (SOD) (35).  

Non-alcoholic fatty liver disease (NAFLD) is highly 
correlated with obesity, with a documented rate of up to 80% in 
obese subjects. A bright liver at ultrasound and increased levels of 
hepatic enzymes aspartate aminotransferase (AST), alanine 
aminotransferase (ALT) and gamma- glutamyltransferase (GGT), 
are common features in patients with NAFLD, and their 
occurrence increases progressively with increasing BMI(36). In the 
present study, there is a significant reduction (p<0.05) in the 
levels of SGOT and SGPT (↓28.56% and ↓40.409%, 
respectively) among patients on resveratrol supplement compared 
with those on control (↓6.802% and ↓6.565%, respectively) after 
8 weeks of treatment, and this was agree with the study of Chen S. 
et. al. who used resveratrol treatment in a dose of 300 mg twice 
daily for 3 months on patients with NAFLD(37), and disagree with 
Chachay et. al. study who found an increase in liver enzymes with 
using resveratrol(38). Resveratrol might decrease deposition of fat 
through inhibiting sterol regulatory element binding protein-1c 
(SREBP-1c) expression by SIRT1-FOXO1 pathway(39).  

The present study showed a significant decrease 
(p<0.05) in the levels of serum total cholesterol, TGs and VLDL-c 
(↓14.84%, ↓27.28% and ↓35.03%, respectively) in patients taking 
resveratrol supplements compared with those on control (↓3.86%, 
↓3.84% and ↓14.57%, respectively) after 8 weeks of treatment. 
Meanwhile, serum LDL-c levels decreased not significantly 
(↓13.60%) in resveratrol group compared with control (↓6.81%). 
Serum HDL-c levels showed a significant increase (p<0.05) in 
patients taking resveratrol supplements (↑19.07%) compared with 
those on control (↑0.26%) after the same period of treatment. 
Militaru C. et. al. study showed that resveratrol in a dose of 
20mg/day for 2 months, significantly decrease serum levels of 
TC, TGs and LDL-c. In addition, the serum level of HDL-c is 
significantly increased in patients with stable angina pectoris(40). 
Jun Yoshino J. et. al. found that using of resveratrol in a dose of 
75mg/day for 12 weeks does not improve lipid profile in  non-
obese, post-menopausal women(41). The major hypothesized 
mechanism by which resveratrol lowers cholesterol is the down-
regulation of the hepatic 3-hydroxy 3-methylglutaryl coenzyme A 
(HMG-CoA) reductase enzyme, a main enzyme in the 
biosynthesis of cholesterol. Another suggested mechanism is 
through elevated expression of cholesterol 7α-hydroxylase 
(CYP7A1) in the liver that results in higher bile acid synthesis and 
secretion, thereby reducing the plasma levels of total and LDL 
cholesterol(42). 

Adipose tissue has been described as an active 
endocrine organ which acts as the body's major energy store. 
Increased adiposity and adipocyte dysfunction lead to 
dysregulation of the adipose tissue-derived secretory factors, 
referred to as adipokines, which can result in developing of many 
metabolic diseases through altered lipid and glucose homeostasis. 
In addition, to increased oxidative stress and inflammatory 
responses(43). Obesity is associated with decreased activity of 
antioxidant enzymes like catalase and SOD1, in addition the 
concentration of adiponectin  that has anti-inflammatory actions is 
also decreased, while inflammatory markers such as resistin and 
IL-6 are increased(44). In the present study, there is a significant 
increase (p<0.05) in the serum level of adiponectin and SOD1 
(↑117.46% and ↑44.62%, respectively) in patients taking 
resveratrol supplements compared with those on control 
(↑42.09% and ↑5.62%, respectively) after 8 weeks of treatment. 
Meanwhile, Serum resistin and IL-6 levels showed a significant 
decrease (p<0.05) in patients taking resveratrol supplements 
(↓47.81% and ↓36.30%, respectively) compared with those on 
control (↓15.24% and ↓10.95%, respectively) after the same 
period of treatment. Tome-Carneiro J. et. al. found that using of 
resveratrol supplement in a dose of 16mg/day for one year in 
patients with coronary artery disease, significantly increase serum 
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level of Adiponectin(45). Witte et. al. showed that resveratrol in a 
dose of 200mg/day for 26 weeks in overweight subjects, 
significantly decrease IL-6 level(46). Meanwhile, Bhatt et. al. 
found that treatment with resveratrol in a dose of 250mg/day for 6 
months in patients with type 2 diabetes mellitus significantly 
increase the level of SOD1(47). Resveratrol enhances adiponectin 
multimerization and up-regulation by activating SIRT1. One study 
has observed that resveratrol increases the expression levels of 
disulfide bond-A oxidoreductase-like Protein (DsbA-L), a protein 
that promotes multimerization and stability of adiponectin in 
cells(48). Reduction in the expression of resistin after treatment 
with resveratrol might be secondary to resveratrol-induced PPARγ 
repression, where resistin gene-expression is under the control of 
PPARγ. Activation of SIRT1 in white adipocytes have been 
associated with the repression of PPARγ(49). Resveratrol up-
regulates expression of nuclear factor-E2-related factor-2 (Nrf2), a 
transcription factor that regulates several genes responsible for 
detoxification of reactive oxygen species. In fact, Nrf2 regulates 
the expression of genes encoding antioxidant and detoxifying 
proteins, such as SOD, glutathione synthetase (GSS) and 
NAD(P)H-quinone oxido-reductase(50). 
 One of the limitations of this study is difficulty of 
obtaining patients with obesity and nephropathy, in addition to 
misdiagnosed or undiagnosed cases. Another limitation is 
unselection of the patients with hypertension and diabetes mellitus 
as inclusion criteria for this study. Age of patients and non-
including of men represents one of the limitations of this study. 
  From this study, many recommendations can be 
suggested for future work, including further study with large-scale 
sample and long-term duration. The study of resveratrol effect on 
other inflammatory markers, like tumor necrosis factor alpha 
(TNF-α) and C-reactive protein (CRP). The study can be re-
evaluated by using different doses and other dosage forms of 
resveratrol. Future clinical studies needed to determine the effect 
of resveratrol on hypertension, hyperuricemia, and diabetes 
mellitus associated with obesity. 
 

CONCLUSION 
 From above results, one can conclude that oral 
supplementation of resveratrol can result in improvement of 
anthropometric parameters, hormonal determinants of glycemic 
status, renal function, liver function, lipid profiles, and 
inflammatory and oxidative stress markers.  
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