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The effect of resveratrol on live weight, serum 

biochemistry and tissue antioxidant enzymes in rats 

ABSTRACT 

The aim of this study is to determine the effects of resveratrol used in adding it to 

drinking water. The study was carried out with 24 Wistar albino male 20 days rats for 

40 days. The study design was determined as one control and two trial groups (each 

group with 2 parallels and each parallel with 4 rats). The first group was given a basal 

ration and drinking water. The second group was given the basal ration and drinking 

water with 10 mg/kg resveratrol; and the third group was given the basal ration and 

drinking water 20 mg/kg resveratrol. In serum biochemistry parameters, significant 

decreases were observed in serum Aspartate aminotransferase (AST) enzyme activity, 

blood urea nitrogen (BUN), albumin, total protein and globulin concentrations and 

increase in albumin/globulin ratio in groups given resveratrol (p<0.05). Regardless of 
the dose, an increase in the concentration of glutathione (GSH) from the antioxidant 

parameters was observed in the liver; In the kidney, an increase was observed in the 

Res10 group. In addition, a decrease in muscle superoxide dismutase (SOD) activity 

and an increase in muscle and kidney catalase (CAT) activity were observed. A decrease 

was observed in malondialdehyde (MDA) concentrations, which is a parameter of lipid 

peroxidation in the kidney. As a result, it was determined in the present study that 

resveratrol has antioxidant effects regardless of the way of use, and it was concluded 

that this additive can be used for various purposes. 

Keywords: Antioxidant, rat, resveratrol, serum biochemistry, water 

NTRODUCTION 

Resveratrol (3,5,4'-trihydroxytrans-stilbene) is a polyphenolic 

compound found in 72 plants, mainly grapes and peanuts (Joe et 

al., 2002). This compound exists in two isomeric forms. Most of 

the transform is found in the peel of grapefruit. The synthesis of this form 

can be stimulated by ultraviolet (UV) light, puncture and fungal 

infection. The cis form is produced from the transform. It is usually 

absent or barely detectable in grapes. However, it was reported that it 

occurs during wine production (Moreno et al., 2008). Harada et al. (2011) 

found the average concentration of resveratrol in red wine as 4.7 mg/L.  

 Resveratrol was reported to have numerous pharmacological effects, 

including antioxidant, preventing cancer, anti-coagulation and 

inflammation, anti-aging, hypoglycemic and hypolipidemic effects 

(Nosá et al., 2014; Singh et al., 2015; Xie et al., 2013). It also shows 

antiestrogenic activity by inhibiting platelet aggregation (Stivala et al., 

2001). Adrenaline induced by resveratrol has been reported to have a 

lipolytic effect (Szkudelska et al., 2009). Resveratrol is also reported to 

provide a decrease in inflammation through inhibition of prostaglandins 

and cyclooxygenase-2 (COX 2) (Shankar et al., 2007). 
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In mouse modeling studies, the addition of 

resveratrol was reported to increase the 

concentrations of SOD and glutathione 

peroxidase (GPx), while reducing the 

concentration of MDA (Liu et al. 2012). 

Similarly, there are studies that report resveratrol 

increasing the concentration of antioxidant 

enzymes such as CAT, SOD and GSH-Px (Khan 

et al., 2013; Şahin et al., 2012). The antioxidant 

activity of resveratrol can also inhibit the 

oxidation of low-density lipoproteins (LDL). 

Therefore, it was also reported to prevent 

endothelial damage associated with 

cardiovascular disease (Frankel, 1993; Nigdikar 

et al., 1998). It was also reported that resveratrol 

increases the phosphorylation levels of proteins 

involved in the insulin signaling pathway in the 

liver in obese mice (Hong et al., 2014).  

This study, unlike other studies, was designed 

on the hypothesis that Resveratrol would have 

positive effects by adding it to water instead of 

feed. In this context, the effects of Resveratrol on 

live weight change, feed consumption, serum 

biochemistry and antioxidant parameters in 

animals that consumed Resveratrol and those in 

the control groups will be examined. 

MATERIALS AND METHODS 

Animal and treatment groups 

The study was performed with 24 Wistar albino 

male post weaned 20-day-old rats for 40 days. 

Resveratrol in the study (molecular formula 

C14H12O3, Cas no.: 501-36-0, purity: 99.13%, 

Chem-Impex International Company, USA) was 

provided from the market. The study design was 

determined as one control and two trial groups 

(each group with 2 parallels and each parallel with 

4 rats). Ad libitum feed and water were given to 

the control and experimental groups. The first 

group (control) was given a basal ration and 

drinking water with 0 mg/kg resveratrol. The 

second group was given the basal ration and 

drinking water with 10 mg/kg resveratrol; and the 

third group was given the basal ration and 

drinking water 20 mg/kg resveratrol. The study 

was conducted in accordance with the dosage 

recommended by the OECD (1995). The rations 

used in the experiment were formulated according 

to the recommendations of NRC (1994). At the 

end of the study, the animals were weighed at 

beginning and the end to determine their live 

weight changes.  

Biochemical parameters analysis 

At the end of the study, blood taken from animals 

(eight per group, total of 24) was separated from 

serum with a centrifuge device (Hettich - Eba 200, 

Germany) at 3000 rpm for 10 minutes. Glucose, 

total protein, albumin, globulin, creatinine, BUN, 

total bilirubin, total cholesterol, AST, gamma 

glutamyl transferase (GGT) levels in blood serum 

were determined by analyzing in a biochemistry 

device (Mindray 200, China) with an auto 

analyzer device. 

Antioxidant parameter analysis 

At the end of the study, the blood serum, liver and 

muscle tissue homogenates were prepared. CAT, 

SOD, GSH and MDA for lipid peroxidation 

enzyme levels among the supernatant antioxidant 

parameters obtained from serum and tissue 

homogenates were determined by enzyme-linked 

immunosorbent assay (ELISA) testing device 

using commercial kits. 

Statistical analysis 

In the study, arithmetic mean was used as 

descriptive statistics for groups and standard error 

was used as a measure of prevalence. Conformity 

of data to normal distribution was determined by 

Kolmogorov-Smirnov test. One-way analysis of 

variance (ANOVA) was used to determine the 

significance of differences in body weight 

changes, biochemical parameters and antioxidant 

parameters between groups, and Tukey and 

Tamhane's T2 multiple comparison test was used 

to determine differences between groups. 
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Analysis results were decided according to the 

significance level of p<0.05. The data were 

analyzed using the IBM SPSS Statistic V 21.0 

package program. 

RESULTS  

There was no statistical difference between the 

groups depending on the effect of resveratrol on 

the parameters of live weight and feed utilization 

rate at the beginning and end of the study 

(p>0.05) (Table 1). 

Table 1. The effect of resveratrol on body weight and daily body weight gain in rats. 

Parameters Control Res10 Res20 p value 

Initial live weight, g 52.50±0.93 51.25±0.75 52.50±1.31 0.610 

Finish live weight, g 146.38±1.16 139.75±4.90 145.25±4.60 0.460 

Daily live weight gain, g 2.68±0.05 2.53±0.14 2.65±0.13 0.620 
 

There was a significant reduction in 

parameters of BUN, AST, albumin, total protein, 

globulin and albumin/globulin ratio among 

serum biochemistry parameters depending on 

resveratrol (p<0.05). There was no statistical 

difference between the experimental groups in 

terms of creatinine, total cholesterol, GGT, total 

bilirubin, glucose parameters (p>0.05) (Table 2). 

Table 2. The effect of resveratrol on serum biochemical parameters in rats.  

Analyzes  Control  Res10  Res20 p value 

Creatinine, mg/dL 0.50±0.03 0.51±0.06 0.37±0.06 0.140 

BUN, mg/dL 28.38±1.77a 26.25±1.31ab 20.75±2.28b 0.020 

Total cholestrol, mg/dL  72.09±3.51 59.54±4.48 47.65±5.31 0.070 

AST, U/L 154.80±4.45a 130.71±5.17b 93.00±7.99c 0.001 

GGT, U/L 1.00±0.01 1.25±0.25 1.50±0.29 0.530 

Total Bilirubin, mg/dL 0.10±0.02 0.08±0.01 0.08±0.02 0.670 

Albumin, g/dL 3.30±0.06a 3.23±0.13ab 2.18±0.35b 0.002 

Total Protein, g/dL 6.23±0.11a 5.84±0.25a 4.14±0.76b 0.010 

Globulin, g/dL 2.93±0.07a 2.61±0.12ab 1.79±0.40b 0.010 

Albumin/globulin, g/dL 1.13±0.02b 1.24±0.03ab 1.58±0.21a 0.050 

Glucose, mg/dL 144.38±7.20 146.25±5.88 128.60±7.43 0.220 

BUN: Blood urea nitrogen, AST: Aspartate aminotransferase, GGT: Gamma glutamyl transferase. a-c: The difference 

between values with different letters on the same line is significant

Among the experimental groups within the 

scope of antioxidant parameters, GSH enzyme in 

liver tissue; GSH, MDA and CAT enzymes in 

kidney tissue; SOD and CAT enzyme 

concentrations in muscle tissue; statistically 

significant differences were found. (p<0.05). 

There was no statistical difference in serum 

GSH, MDA, SOD and CAT enzyme 

concentrations (p>0.05) (Table 3). 

DISCUSSION 

Resveratrol was first used in Chinese and 

Japanese traditional medicine for the treatment 

of inflammation, allergies and hypertension 

diseases (Smoliga et al., 2013). Unlike previous 

studies, the current study tries to determine the 

effects of application in the form of adding 

resveratrol to water in varying dosages instead of 

dietary supplements. 

 There are many studies on the effect of 

resveratrol on live weight and feed consumption 

(Carbo' et al., 1999; Dal-Pan et al., 2010; He et 

al., 2019; Juan et al., 2002; Pallouf et al., 2019; 

Sridhar et al., 2015; Turner et al., 1999; Zhang et 

al., 2014, 2017). In this study; Juan et al. (2002) 
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found that 2g/kg of resveratrol has no negative 

effect on growth in rats; Turner et al. (1999) and 

Carbo' et al. (1999) reported that oral 

administration of 20 mg/kg of resveratrol for 28 

days did not affect body weight or growth rate. 

In a resveratrol-administered study, no change in 

feed consumption was determined in mice fed 

with a diet high in fat and sugar for 12 months 

(C57BL/6) (Pallouf et al., 2019). A study 

conducted on different species reported that the 

addition of 0.5% and 1.0% resveratrol to the 

diets of broilers exposed to aflatoxin caused a 

decrease in body weight and feed consumption 

during a 5-week period but did not affect the feed 

conversion rate (Sridhar et al., 2015). It was 

reported that the addition of resveratrol to broiler 

rations at different rates (200, 400 and 800 

mg/kg) does not affect the feed performance 

parameters (Zhang et al., 2014). In the current 

study, a similar effect to those of previous studies 

was found (Carbo' et al., 1999; Sridhar et al., 

2015). However, He et al., (2019) reported that 

the addition of resveratrol at different levels 

(200, 350, 500 mg/kg) in broiler chickens under 

heat stress affects the average daily feed 

consumption and increases body weight. Zhang 

et al., (2017) reported that the average daily feed 

consumption, average live weight and feed 

utilization rate increased with the addition of 

resveratrol to broiler diets under heat stress. 

There are also studies reporting that dietary 

resveratrol supplementation (in the resveratrol 

groups of 100 and 400 mg/kg) caused a reduction 

in feed consumption, and claiming that this 

effect may be due to the softness of resveratrol 

(Dal-Pan et al., 2010).  

Table 3. The effect of resveratrol supplementation on antioxidant and peroxidant enzyme concentration in liver, kidney, 

muscle and serum tissues of rats.  

GSH: Glutation peroxidase, SOD: Super oxide dis mutase. MDA: Malondialdehyde, CAT: Catalase, a-c: The difference 

between values with different letters on the same line is significant.

 Routine blood parameters are widely used to 

study the effects of various factors on the body 

(Chand et al., 2018). Serum glucose, triglyceride 

and total protein parameters, which are generally 

used for this purpose, reflect sugar, fat and 

protein metabolism (Ghasemi and Nari, 2020; 

Hu et al., 2021). Especially serum triglyceride 

and cholesterol parameters are accepted as key 

Samples Enzymes Control Res10 Res20 p value 

L
iv

er
 

GSH U/mL 39.26±9.38c 148.48±16.94b 340.48±17.94a 0.001 

SOD U/mL 65.17±3.23 66.08±1.23 65.97±2.45 0.960 

MDA nmol/mL 4.69±0.44 6.33±0.89 4.92±0.76 0.280 

CAT U/mL 0.04±0.01 0.07±0.02 0.05±0.01 0.330 

K
id

n
e
y
 GSH U/mL 72.81±4.80ab 82.78±5.59a 55.72±2.22b 0.020 

SOD U/mL 75.38±2.23 71.65±1.58 74.16±1.56 0.360 

MDA nmol/mL 15.18±1.49a 13.94±0.59a 5.44±0.33b 0.001 

CAT U/mL 0.05±0.01b 0.14±0.01a 0.15±0.01a 0.001 

M
u

sc
le

 GSH U/mL 80.00±6.57 53.37±2.60 51.11±4.96 0.300 

SOD U/mL 86.53±0.62a 81.43±1.02b 80.15±1.98ab 0.020 

MDA nmol/mL 11.23±0.87 8.89±0.38 9.76±1.40 0.340 

CAT U/mL 0.04±0.01c 0.11±0.01b 0.51±0.07a 0.001 

S
e
r
u

m
 

GSH U/mL 49.45±1.61 46.67±3.01 60.94±5.56 0.110 

SOD U/mL 86.27±1.69 89.16±0.22 89.38±0.20 0.070 

MDA nmol/mL 3.10±0.28 3.85±0.48 4.20±0.30 0.100 

CAT U/mL 0.04±0.01 0.03±0.01 0.06±0.01 0.310 
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factors of lipid metabolism balance (Helkin et 

al., 2016). In a study conducted in quails, it was 

stated that 100, 200 and 400 mg/kg of resveratrol 

supplementation in the ration did not affect 

glucose, triglyceride and total protein levels in 

serum (Ölmez et al., 2020). In another study, it 

was stated that 400 mg/kg resveratrol added to 

the broiler ration did not affect glycogen, lactate 

and lactate dehydrogenase (LDH) values in 

breast meat (Zhang et al., 2018). Again, in a 

study conducted in sheep, it was reported that 

450 and 900 mg/kg doses of curcumin added to 

the diet did not affect serum glucose, triglyceride 

and total cholesterol levels (Jiang et al., 2019). 

The serum biochemical profile provides valuable 

information about the health and immune status 

of animals, and serum BUN, creatine and 

creatine kinase levels are very important for 

kidney function (Comba et al., 2016). Increased 

blood urea level and creatinine may result from 

increased protein catabolism and/or adequate 

conversion of ammonia to urea (Badgujar et al., 

2015). In a study, it was suggested that increased 

serum creatinine and urea levels as a result of 

fipronil intoxication reflect the toxicity, as well 

as seriously jeopardizing the kidney's capacity to 

filter wastes from the blood, and this may be an 

indicator of kidney damage (Mossa et al., 2015). 

In the current study, the fact that resveratrol 

added to water statistically lowers serum BUN, 

creatinine, albumin, total protein and globulin 

concentration may mean that it has no negative 

effects on the kidneys. 

 There are many biochemical studies on the 

use of resveratrol in animal trial studies (Poulsen 

et al., 2013; Wilson et al., 1996). In a study 

conducted in rats, it was reported that the 

injection of resveratrol in two doses of 20 and 40 

mg/kg for 21 days did not change the ratio of 

cholesterol due to high-density lipoprotein 

(HDL) or LDL (Juan et al., 2002). Ghanim et al. 

(2010) reported in a study conducted on sick and 

healthy people that resveratrol supplementation 

of 40 mg for 6 weeks did not change the 

cholesterol (total, LDL and HDL) and 

triglycerides levels in the trial groups compared 

to the control group. When hypercholesterolemic 

rabbits were given resveratrol, no differences in 

lipoprotein levels were found (Wilson et al., 

1996). Zhang et al. (2017) reported that the 

addition of resveratrol to broiler rations affected 

triglyceride and total protein concentrations and 

decreased glucose concentration. He et al. (2019) 

reported that resveratrol supplementation 

reduced serum glucose and total protein 

concentrations, while triglyceride concentrations 

did not change. Unlike previous studies, the 

current study found that Resveratrol 

supplementation reduces the level of total 

cholesterol, but that it also reduces the level of 

total protein similar to previous studies. The data 

in the current study are supported by studies 

which report that resveratrol also inhibits the 

oxidation of LDL and prevents cardiovascular 

diseases associated with endothelial damage 

(Frankel et al., 1993; Nigdikar et al., 1998). 

 There are many studies which report that 

resveratrol has antidiabetic effects (Bhatt et al., 

2012; Hausenblas et al., 2014). Poulsen et al. 

(2013) reported that resveratrol supplementation 

prevents diseases such as diabetes, cancer and 

fatty liver, and also reduces insulin resistance 

(Szkudelski and Szkudelska, 2015). Although it 

was not statistically significant, the current study 

determined that the concentration of glucose 

decreased in direct proportion to the resveratrol 

ratio. It was reported to facilitate glycemic index 

control in diabetic animals given a diet with 

Resveratrol, to decrease serum LDL and 

triglyceride levels significantly, and to increase 

high-density lipoprotein (HDL) levels. In the 

same study, it was stated that animals given 

resveratrol was improved tolerance to glucose, 

but did not produce changes in liver and kidney 

function parameters (Raskovic et al., 2019).  

 In the evaluation of liver enzymes, Alema´n 

et al. (1998) reported that the AST concentration 

in rats given resveratrol was significantly higher 

than in the control group, but that the alanine 

aminotransferase (ALT) concentration did not 
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change. Another study showed that resveratrol 

(20 mg/kg daily for 4 weeks) inhibited 

dimethylnitrosamine-induced elevation of serum 

alanine transaminase, aspartate transaminase, 

alkaline phosphatase, and bilirubin (Lee et al., 

2010). However, Upadhyay et al. (2008) 

reported that serum ALT and AST 

concentrations decreased significantly in a study 

conducted on Swiss albino mice with 10 mg/kg 

of resveratrol for 1-4 weeks. Likewise, the 

current study observed that the serum AST 

concentration decreased, in contrast to some 

previous studies. It is believed that this effect 

occurs similar to the positive effects of 

resveratrol on triglycerides, cholesterol and 

glycemic index. 

 The use of antioxidants in diet and skin care 

products has increased its popularity in the last 

few years. Intensive research has been conducted 

on resveratrol in recent years. Resveratrol is 

considered a very powerful antioxidant, which 

makes it a unique product. Research has shown 

that the polyphenols found in wines are some of 

the most powerful antioxidants, several times 

more powerful than vitamins A, C and E. 

Idebenone, the ubiquinone analogue, is 

considered the strongest topical antioxidant. 

However, recent studies have shown that 

resveratrol has about 17 times higher potency 

than Idebenone (Baxter, 2008). It was reported 

that the addition of Resveratrol to broiler rations 

helps them increase their antioxidant activity, 

and also contributes to the development of 

protein and total antioxidant capacity in plasma 

(Sridhar et al., 2015). Khan et al. (2013) and 

Şahin et al. (2012) reported that resveratrol 

increases the regulation of antioxidant enzymes 

such as CAT, SOD and GSH-Px, reducing 

oxidative stress and inflammation. There are 

studies, which report that resveratrol can 

increase the expression of various antioxidants, 

but it reduces the enzyme level and MDA 

content (Xia et al., 2017; Zhang et al., 2017).  

Şahin et al. (2010) reported that the serum MDA 

level was not affected in oviparous quails after 

the addition of resveratrol. In contrast to this 

study, Liu et al. (2014) stated that the addition of 

400 mg/kg of Resveratrol to chicklet rations 

increased antioxidant capacity and reduced 

MDA content. In the presented study observed 

increases in GSH (liver), and CAT (muscle and 

kidney) concentrations. In general, a slight 

increase in serum MDA concentration, which is 

a lipid peroxidation parameter, was observed. A 

decrease was observed GSH and MDA 

concentration in muscle tissue, while it did not 

change SOD concentration in kidney tissues.  

CONCLUSION 

As a result, in this study, it was aimed to 

determine the effects of resveratrol, which is 

used in various ways, by adding it to drinking 

water. There was no change in terms of live 

weight and daily live weight gain parameters as 

a result of resveratrol. In serum biochemistry 

parameters, however, a significant decrease was 

observed in urea, BUN, albumin, total protein, 

globulin and albumin/globulin ratios. It is 

thought that these decreases may occur due to the 

fact that resveratrol is structurally condensed 

with protein structures. There was also a 

significant decrease in the liver enzyme AST. A 

general increase in GSH levels among 

antioxidant parameters in the liver was observed, 

regardless of the dosage. Additionally, a very 

slight decrease was observed in the muscle tissue 

in SOD parameter. In general, a decrease was 

observed in MDA concentrations in the kidney 

tissue, a parameter of lipid peroxidation.  It is 

believed that the increase in antioxidant enzyme 

levels and the decrease in MDA concentration 

are due to the antioxidant aspect of resveratrol. 

As a result, it was determined in the current 

research that resveratrol has antioxidant effects 

without depending on the usage patterns; and it 

was concluded that this additive can be used for 

various purposes. 
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