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Abstract 

 

Background: Lead is the most ubiquitous hazardous toxin in the environment. It’s a severe threat to public 

health, especially in the male reproductive system. Vitis vinifera seeds (grape seeds) are natural, rich sources of 

antioxidant compounds.  

Aim: The present study was undertaken to investigate the effect of Vitis vinifera seed extract against the 

deterioration of antioxidant enzymes and testicular histomorphological changes caused by lead acetate. 24 male 

Wistar rats were used for the study and were divided into Group I: control (6 rats) and Group II: the remaining 

18 rats were administered with LA (lead acetate) 50 mg/kg BW for 28 days; at the end of the 28th day, all 18 

rats were divided equally into three groups: Group II (a): lead acetate ceased; Group II (b): rats treated with GSE 

(grape seed extract) 200 mg/kg BW; and Group II (c): rats treated with GSE 400 mg/kg BW orally once a day 

from the 29th to the 56th day. At the end of 56 days, levels of malondialdehyde (MDA), reduced glutathione 

(GSH), superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx) in testicular tissue were 

measured in rats. Testis tissue samples were also collected for histological studies.  

Results and conclusion: The current study showed that in comparison to control rats, LA-ceased group showed 

significantly elevated lipid peroxidation, as evidenced by a large rise in MDA levels and a significantly reduced 

level of the antioxidant enzymes SOD, CAT, GPx, and reduced glutathione (GSH). Additionally, severe 

histomorphological alternations were observed in LA-ceased rats. The post-treatment effect of grape seed 

extract significantly reversed the effect of lead acetate with the restoration of oxidative stress markers and the 

histoarchitecture of the testes. It is also a powerful natural antioxidant that shows promise as a treatment for rats 

with testicular injuries caused by lead acetate. 

 

Keywords:  Oxidative damage, Lipid peroxidation, Distortion of seminiferous tubule, Lyophilization, Post - 

treatment. 

 

Abbrevations: GSE- Grape Seed extract; LA: Lead Acetate 

 
1Department of Anatomy, Sri Ramachandra Medical College, Sri Ramachandra Institute of Higher Education 

and Research (DU), Porur, Chennai-600116, Tamil Nadu, India 

ORCID: 1https://orcid.org/0000-0002-8185-7262 

Email. 1maheshbabuyallamati@sriramachandra.edu.in 
2*Professor, Department of Anatomy, Sri Ramachandra Medical College,  Sri Ramachandra Institute of Higher 

Education and Research (DU),  Porur, Chennai-600116, Tamil Nadu, India 

ORCID: 2*https://orcid.org/0000-0001-5510-4614 

E-mail: 2*senthilkumar.s@sriramachandra.edu.in  

 
*Corresponding Author: 

Dr. Senthilkumar Sampath2* 

2*Professor, Department of Anatomy, Sri Ramachandra Medical College,  Sri Ramachandra Institute of Higher 

Education and Research (DU),  Porur, Chennai-600116, Tamil Nadu, India 

E-mail: 2*senthilkumar.s@sriramachandra.edu.in  

 

DOI: 10.31838/ecb/2022.11.11.53 
 

https://orcid.org/0000-0002-8185-7262
mailto:maheshbabuyallamati@sriramachandra.edu.in
https://orcid.org/0000-0001-5510-4614
mailto:senthilkumar.s@sriramachandra.edu.in
mailto:senthilkumar.s@sriramachandra.edu.in


Section A-Research paper 

Post - Treatment Effect Of Vitis Vinifera Seed Extract  

On Lead Acetate Induced Oxidative Damage And  

Testicular Histo-Morphological Changes İn Adult Wistar Rats 

 
 

Eur. Chem. Bull. 2022, 11 (Issue 11), 593 – 603                                                                                         594 

1. INTRODUCTION 

 

Heavy metals are ubiquitous environmental 

contaminants that occur both naturally and as a 

result of human activity. Lead (Pb) is one of the 

most dangerous heavy metal environmental 

pollutants, causing oxidative stress and 

endangering human health (Lu J. et al., 2018). 

Globally, industries produce around 2.5 million 

metric tonnes of lead every year. Batteries, leaded 

gasoline, paints, water pipes, pesticides, and certain 

cosmetics contain lead. The main sources of lead 

exposure for humans include air, water, soil, food, 

and consumer items. The pathophysiology of lead 

is explained by the build-up of lead in diverse 

tissues and its interference with bio elements 

(Horton, C. J. et al., 2019). 

According to the World Health Organisation 

(WHO), lead poisoning caused about half a million 

deaths and over 9 million disability-adjusted life 

years in 2016 (WHO, 2017). Lead acetate is a bio-

toxic industrial and environmental toxin found in 

almost all tissues in the body, including the liver, 

lungs, bones, kidneys, reproductive systems, and 

immune system (S. A. Sudjarwo et al., 2017). Lead 

exposure has recently been identified as a 

significant cause of testicular dysfunction and male 

infertility (Olaniyan, O. T. et al., 2021). The 

increased content of MDA is evidence of tissue 

damage produced by increased free radicals in lead 

poisoning mechanisms (Abdel-Emam, R. A., & 

Ahmed, E. A. 2021). 

Lead reduces the levels of glutathione, superoxide 

dismutase, and other enzymatic antioxidants. It also 

induces apoptosis and DNA damage in 

spermatozoa and activates Bax and caspase3 in 

spermatogenic cells (Karimfar, M.H. 2016). It also 

inhibits sperm functioning by reducing sperm 

cyclic adenosine monophosphate and calcium 

levels and decreasing sperm protein tyrosine 

phosphorylation (He Y., Zou Q., et al., 2016). 

Lead's capacity to create reactive oxygen species 

aids its harmful action in the testes. Lead exposure 

has been associated with increases in membrane 

lipid peroxidation as well as a reduction in 

endogenous antioxidants. Glutathione, superoxide 

dismutase, and other enzyme antioxidants are all 

reduced (Abdrabou, M. I. 2019). 

A chelation agent binds with lead molecules, 

helping in their excretion and, as a result, reducing 

the lead load in the body. Chelation drugs, on the 

other hand, have a number of drawbacks. Succimer 

(nausea, vomiting, sweating, high temperature, 

hypertension, and tachycardia); BAL (nausea, 

vomiting, sweating, high temperature, 

hypertension, and tachycardia); Chelation using 

meso-2,3-dimercaptosuccinic acid (Succimer or 

DMSA) and D,L-2,3-dimercapto-1-propanesulfonic 

acid (Dimaval or DMPS); 2,3-dimercaptopropanol 

(British Anti Lewisite, BAL or Dimercaprol); and 

(EDTA) Ethylene diamine-tetraacetic acid 

(Chisolm JJ Jr. 1990). 

The use of plant-derived flavanones, which have no 

adverse effects and are abundant in nature, has 

piqued interest in several dietary approaches. 

According to the results of several animal and in 

vitro experiments, polyphenols are beneficial in the 

treatment of many problems. (Prasain JK et al., 

2009). Grape seed proanthocyanidin extract 

(GSPE) is a flavonoid polyphenolic substance 

derived from grape seeds. It connects catechin, 

epicatechin gallate, epicatechin gallate, and 

epigallocatechin by C4-C6 or C4-C8 bond 

connections. It's available as a monomer or a 

polymer (Liu, M. et al., 2020). Grape seed has a 

higher antioxidant activity than vitamins C and E, 

beta-carotene, or monomeric flavanols like 

catechin. Additionally, grape seed extracts 

containing 39–73% proanthocyanidin have been 

proven to have high antioxidant activity. Odai, T. et 

al., 2019 The purpose of this study was to look into 

the effects of post-treatment with 80% Vitis 

vinifera L. seed extract (grape seed extract) on lead 

acetate-induced oxidative damage and changes in 

testicular histoarchitecture in Wistar rats. 

 

2. MATERIAL AND METHODS 
 

2.1. Chemicals 
Lead acetate (Pb) was purchased from Sigma 

Aldrich (St. Louis, MO, USA; Cat No: 6080-56-4); 

a testosterone hormone kit, ELISA (Cat No. E-EL-

0155, India); and grapes (Vitis vinifera L., 

Vitaceae) were obtained from S.V. Enterprises, 

Tenali, India, and authenticated by a botanist (No. 

PARC/2018/36, India). 

 

 2.2. Grape Seed Extract (GSE) preparation 

The grape berries were undamaged and disease-free 

and were cut from bunches of Vitis vinifera. After 

manually separating the seeds from the entire berry, 

the seeds were oven-dried at 30 to 40 degrees 

Celsius. A laboratory mill was used to grind dried 

grape seeds into a fine powder. Grape (Vitis 

vinifera) seeds are pulverised (500 gms), macerated 

in 1000 ml of ethanol (80%), shaken daily, and 

kept in a refrigerator surrounded with aluminium 

foil. The mixture was filtered through double gauze 

and centrifuged at 3000 rpm for 10 minutes, after 

which the ethanol was evaporated using rotatory 

evaporator equipment (Switzerland) connected to a 

vacuum pump and followed by lyophilization 

(Hala, A., Khattab et al. 2010). The final yield of 

the extract was 64.4 gms. Phytochemical 

preliminary analyses were performed according to 
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the methodology followed (Kokate, C.K. et al., 

2009; Gul, R. et al., 2017). 

2.3. Experimental animal 
Rattus norvegicus male Wistar albino rats weighing 

about 250 gms (2.5–3 months) were bought from 

CFETE for use in experiments. Rats were kept for 

7 days as an acclimatisation period before the start 

of the experiment. They were kept in 

polypropylene cages (20 cm × 34 cm × 47cm) with 

bedding made of sterile rice husk. All of the 

animals were kept in an air-conditioned room with 

a temperature range of 25°C to 2°C (12:12 hours of 

light and dark cycles). The rats were given a 

conventional pellet diet and free access to water. 

The Committee for the Purpose of Control and 

Supervision on Experiments on Animals, 

Government of India, provided instructions for this 

experimental investigation (CPCSEA, 2003). This 

study was confirmed by the Institutional Animal 

Ethical Committee (IAEC), Centre for Toxicology 

and Developmental Research (CEFT), Sri 

Ramachandra Institute of Higher Education and 

Research (DU), Chennai, India, under No. 

IAEC/59/SRIHER/665/2019. To investigate the 

efficacy of 80% Vitis vinifera seed extract (GSE) 

as a post-treatment for lead acetate (Pb)-induced 

testicular injury, rats were randomly divided into 

four groups of six rats each. 

 

Table I. Experimental Study Design 

Group Treatment Number of animals (24) Treatment period (Day) Blood collection Sacrifice 

I Control 6 D/W starts at 1st until 56th. Day 57th Day 57th 

II 
Lead acetate was administered for 28 days at a dose of 50 mg/kg BW (18 animals). At the end of the 28th 

day, these animals were sub-grouped into Groups II (a), II (b), and II (c). 

II (a) LA ceased 6 D/W starts from 29th to 56th Day 57th Day 57th 

II (b) GSE 200 mg/kg BW 6 starts from 29th to 56th Day 57th Day 57th 

II (c) GSE 400 mg/kg BW 6 starts from 29th to 56th Day 57th Day 57th 

D/W: distilled water; GSE: grape seed extract; L: lead acetate  
 

All animals were administered GSE one hour after 

receiving lead acetate. Previous papers (Sudjarwo 

SA et al., 2017; Sokol RZ, 1990; Alkhedaide A et 

al., 2016; Sonmez MF et al., 2016) were used to 

justify the 28-day trial period. Animals were 

weighed 24 hours after the last treatment, and 

blood samples were collected from all 

anaesthetized rats via the retro-orbital plexus 

(Stone SH, 1954). For the determination of serum 

testosterone, blood samples were centrifuged and 

the serum separated. All of the animals were 

euthanized with CO2 asphyxia, and the testes were 

extracted, with the right testis from each rat being 

used for histomorphological studies and the left 

testes being cleaned, weighed, and homogenised in 

an ice-cold medium containing 50 mM Tris-HCl 

(pH 7.4). The homogenates were spun for 10 

minutes at 3000 RPM at 4°C, and then the 

supernatant was kept at -20 °C to determine the 

oxidative stress indicators. 

 

2.4. Weight of the testis 
The left testis was dissected out, trimmed off the 

extra tissues, and weighed using a digital electronic 

weighing balance. 

 

2.5. Estimation of enzymatic and non-enzymatic 

oxidative stress markers 
Fresh tissues of the left testes were collected and 

washed in ice-cold saline, then homogenised in 0.1 

M Tris-HCL buffer (pH 7.4) (Kempinas, Wilma, 

Lamano-Carvalho, and Teresa, 1988). The testes 

homogenate samples were then taken for further 

analysis by the respective methods: antioxidant 

enzymes: superoxide dismutase (SOD) (Kakkar P. 

et al., 1984), catalase (CAT) (Asru K. Sinha, 1987), 

glutathione peroxidase (GPx) (Rotruck et al., 

1973), non-enzymatic antioxidants: reduced 

glutathione (GSH) (Moren MS et al., 1979), and 

metabolites of lipid peroxidation (LPO) (Ohkawa 

H. et al., 1979). 

 

2.6. Histo-morphology 
The right testes were separated, weighed, rinsed in 

saline, and preserved in 10% formalin for 

histomorphological study (Rahim SM et al. 2013). 

For the histomorphological examination, testes 

were processed for the paraffin embedding 

procedure, and sections of 5 µ thickness were taken 

using a rotary microtome (Leica Microsystems, 

Germany). Sections were stained with Ehrlich 

alum, hematoxylin, eosin, and Vangiseins stain 

(Bancroft, 6th ed., 2007; Clark, G.; Luna, L., 

1968). The stained sections were observed under a 

fluorescent microscope and photographed. Fifty 

tubular profiles were analysed for 

histomorphological examination with 

magnification (200x, scale bar 50 µm). 

 

3. STATISTICAL ANALYSIS 
Data obtained from the study were summarised as 

mean (SEM) and analysed with Graph Pad Prism 
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9.3 software using one-way ANOVA with Tukey’s 

multiple comparisons (post-hoc test), and values 

were significant at P ≤ 0.05. 

 

4. RESULTS 
  

In the investigation into the improvement of GSE 

on lead acetate-induced testicular toxicity in Wistar 

rats, the following results were obtained: 

 

4.1 Mortality 
No mortality was documented throughout the 

course of the experiment's study period. 

 

4.2 Preliminary phytochemical analysis 
A brown, solid, lyophilized 80% grape seed extract 

was obtained. The preliminary phytochemical 

results showed in the table 2 and following 

bioactive constituents present in the extract.  

Table 2. Results of preliminary phytochemical analysis 

 Componds   Tests        procedure Indication Result 

1. Alkaloids Dragendroff’s 
1 ml extract solution + a few drops 

of Dragendroff’s 
Orange colour present 

2. Triterpenoids Salkowski 

1 ml of extract solution + one bit of 

thionyl chloride 

 

Pink colour present 

3. Tannins Ferric chloride 

5 ml extract solution + a few drops 

of ferric chloride 

 

Black colour present 

4. Saponins Foam 

1 ml  extract solution +5 ml D/W 

shake vigorously 

 

Formation of foam present 

5. Flavonoids Shinoda 

1 ml of extract solution + a few 

drops of sodium hydroxide 

 

Yellow colour present 

6. flavones Conc. H2SO4 

1 ml extract solution +10% sodium 

hydroxide 

 

Yellow to orange 

colour 
present 

7. Quinones Acid 
1 ml  extract solution + 1 ml H2SO4 

 
Red colour present 

8. Anthocyanin  

2 ml extract solution + 2 N HCL 

+amonia 

 

pink present 

9. Phenols Ferric chloride 
0.5 ml Fecl2 + 2 ml extract solution 

 
Blue colour present 

10. proteins Tannic acid 
1 ml of extract + 10% tanic acid was 

added. 

Precipitate is not 

formed 
abscent 

11 coumarins  

1 ml  1 ml of extract solution + 10% 

sodium hydroxide 

 

No  colour change abscence 

12. Carbohydrates Benedicts 

1 ml extract solution + Bendicts 

reagent 

 

Reddish colour present 

13. Glycosides  

5 ml of extract solution + 2 ml of 

glacial acetic acid, and one drop of 

5% Fecl3 and H2S04 

A brown colour ring 

appears. 
present 

 

4. 3.  Weight of the testis and oxidative stress 

markers 

Table 3 illustrates the impact of 80% GSE on lead 

acetate-administered male albino Wistar rats' testis 

weight, superoxide dismutase (SOD), catalase 

(CAT), glutathione peroxidase (GPx), reduced 

glutathione (GSH), and malondialdehyde (MDA). 

The weight of the testes in lead acetate ceased in 

group II (a) (P ≤ 0.05) and significantly declined 

when compared to control (group I) rats. When 

compared to group II (a), the weight of the testes in 

groups II (b) and II (c) post-treatment with GSE 

(200 and 400 mg/kg BW) significantly restored the 

weight of the testes (Table 3). When compared to 

control (group I) rats, in lead acetate ceased group 

II (a) rats, there was a large rise in 

malondialdehyde and a significant drop in SOD, 

CAT, GPx, and GSH levels. When compared to 
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group II (a) rats, post-treatment with GSE (200 and 

400 mg/kg BW) significantly increased the 

antioxidant enzyme system and reduced MDA 

production. 

 

Table 3. Results of SOD, CAT, GPx, GSH, and MDA levels in testicular tissue of various experimental 

groups 

Group Treatment 

Testis 

weight 

(gms) 

SOD 

(Unit/mg/mtp

tn) 

CAT 

(nm/mt/mgp

tn) 

GPx 

(mol/mg 

ptn) 

GSH 

(mcg/g tissue) 

MDA 

(mcg/g tissue) 

I Control 1.68±0.040 8.23±0.09 8.109±0.12 30.13±0.40 16301±1242 23.80±0.55 

II(a) LA ceased 1.31±0.040a 3.77±0.06a 2.981±0.09a 14.17±0.76a 10806±2684a 36.34±0.50a 

II(b) GSE 200 mg 1.48±0.016a,b 4.22±0.07a,b 5.159±0.25a,b 20.62±0.65a,b 12095±4117a,b 
30.83±0.33a,

b 

II(c) GSE 400 mg 163±0.042a,b 7.27±0.07a,b 6.788±0.15a,b 27.32±0.45a,b 14770±2205a,b 
26.00±0.55a,

b 

 

The data were expressed as the standard error mean (SEM). 
a: significantly different when compared to the control group (P  ≤ 0.05); 
b: significantly different when compared to the lead acetate-ceased group (P ≤ 0.05) 

 

 
Figure 1. Histomorphological micrographs of transverse sections of the testis (H & E staining, 200X) 

 

 

Figure 2. Histomorphological micrograph of the transverse section of the testis (Vangeinson’s stain, 200X) 
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Figure 1 & 2. I:Interstetium, L:Lumen 

Ps:Primary spermatogonia, Ss:Secondary  

spermatogoea, St: spermatid, Sc:Sertoli 

cells, Sz: Spermatozoa, Lc: Leydig cells, V: 

Vaculation, DS: Distoration of germinal 

epethelium, A: Atropy of the seminiferous 

tuble and H: Hyalinization 

 

4.5. Histomorphological study (H & E and 

Vangiseins stain). 
A) Normal histological sections of the testis in the 

control group showed normal seminiferous tubules 

with many layers of spermatogenic cells supported 

by Sertoli cells and a normal interstitial space full 

of Leydig cells. 

B) Histomorphological changes in Group II (a) 

testicular tissue sections revealed the most severe 

degree of testicular injury, with some seminiferous 

tubules lined by one layer of cells and the lumen 

packed or obliterated with necrotic debris; a change 

in seminiferous tubule shape; atrophy of the 

seminiferous tubule; various layers of 

spermatogenic cells severely damaged; distortion 

of Sertoli cells; and increased interstitial space with 

infiltration of various blood cells. In addition, 

vaculation was found in the interstitial space (VN 

stain) when compared with control (Group I) rats. 

C) Compared to Group II (a), Group II (b), which 

was treated with GSE 200 mg/kg BW, had 

seminiferous tubules with more spermatogonia and 

Leydig cells and less damage to the tissue between 

them. Moreover, it reduced interstitial space and 

vaculation. 

D) In Group II (c), rats were treated with GSE 400 

mg/kg BW and observed the various layers of 

spermatogenic cells, an abundance of spermatids 

and Sertoli cells, and recovered the interstitial 

space with an increased number of Leydig cells 

compared to Group II (a). Moreover, the interstitial 

space was restored and filled with Leydig cells 

(H&E and VN stain). 

 

5. Discussion 

 

Lead is a very hazardous heavy metal that harms 

humans, particularly male reproductive organs 

(Neto, F. T. et al., 2016), by imbalancing the anti-

oxidant and reactive oxygen species (ROS) 

equilibrium. Environmental toxicants cause 

significant harm to the histomorphology of the 

testis (Kahalerras, L. et al., 2021; Quintanilla-Vega, 

B. et al., 2016). Lead, like most divalent metals, is 

attached to albumin, enzymes, short peptides, 

cysteine, methionine, and selenomethionine in 

tissues through ionic (in skeletal minerals) or 

coordination linkages. As a result of the rapid 

deposition of lead, tissue or organ damage occurs 

(Klotz, K., & Göen, T. 2017). Increased quantities 

of reactive oxygen species (ROS) cause lipid 

peroxidation at the cellular level (Diemer, T. et al., 

2003). 

 

The entire study period was observed for 

behavioural and toxicological changes in various 

experimental groups of rats. There was no mortality 

observed in rats in the control and experimental 

groups, but it has been shown that some 

behavioural changes were found in Group II (a) 

(lethargy, loss of appetite, nausea, vomiting, 

circling, aggression, constipation, and a ruffled 

coat). These similar observations were noticed in 

the previous experimental study (Karri et al., 2008). 

Meanwhile, Dart et al., (2004) discovered that 

symptoms frequently develop over a period of 

weeks or months as lead accumulates in the body. 

Lead's oral effects include astringency and a 

metallic taste. A lack of appetite or weight loss is 

common with acute poisoning. Large levels of lead 

absorbed in a short period of time might cause 

shock (insufficient fluid in the circulatory system) 

due to water loss from the gastrointestinal tract 

(Brunton et al., 2007). 

 

The primary bioactive compounds (polyphenols, 

flavonoids, tannins, etc.) were detected in the 

preliminary phytochemical analysis. These findings 

are consistent with the previous findings regarding 

the ethanolic extract of grape seeds, which 

indicated that the active components help reduce 

the production of free radicals (Abd Eldaim MA et 

al., 2021). Unsaturated fatty acids are essential to 

human health and cannot be synthesised. They 

reduce excess cholesterol in the circulation, 

enhance the permeability of cell membranes, and 

protect against myocardial tissue and 

atherosclerosis. The antioxidants also help prevent 

free radical production. The amount of unsaturated 

fatty acids consumed by the body can also have a 

direct effect on the synthesis of prostaglandin, a 

substance with numerous effects on the body. 

Cholesterol binds to saturated fatty acids when 

there is insufficient linoleic acid, resulting in 

metabolic disorders. Grape seed has a high 

nutritional value and high development potential. 

The active substances ellagic acid, epicatechin, and 

resveratrol reduce cellular oxidative stress (Thanh 

LP, et al., 2022). According to the findings of the 

present investigation, ethanol is the more effective 

solvent for extracting phytochemical compounds 

from grape seeds. Alkaloids, flavonoids, 

glycosides, polyphenols, flavonoids, tannins, and 

sterols were identified in the ethanolic extract of 

grape seeds.  

 

The phytochemicals alkaloids, flavonoids, 

saponins, and tannins may play a role in the 
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therapeutic use of grapes as bioactive agents. 

Flavonoids aid in preventing a microbial attack. 

The biological properties of grape seeds include 

hypoglycaemic, anti-diabetic, antioxidant, 

antimicrobial, anti-inflammatory, anti-

carcinogenic, anti-malarial, and anticholinergic 

properties, among others. They are primarily 

attributable to the substantial contribution of these 

secondary metabolites (Rupasinghe H. P. et al., 

2003). VThen, resulting in its importance medically 

for grape seeds, the chemical compounds obtained 

are of medical importance and have many medical 

uses, including efficacy, antibacterial activities, 

antioxidant, hepatoprotective, anti-inflammatory, 

cancer preventive, and hypocholesterolemic 

properties (Felhi S. et al., 2016). 

 

In the present experimental study, results revealed 

that LA-exposed rats had a significant reduction in 

testicular weight compared with untreated control 

rats. These findings are in line with earlier research 

showing that the distortion of seminiferous tubules 

and the absence of various spermatogenic layers of 

cells are the main causes of testis weight loss 

(Kahalerras, L. et al., 2021). GSE intervention, 

however, significantly restored these changes in 

groups II (b) and II (c). This suggests that the GSE 

removes lead from the testis by chelating it or 

boosting its biotransformation. 

 

In the present study, LA causes an imbalance in the 

endogenous antioxidant enzyme system. GSH is 

the most important non-enzymatic endogenous 

antioxidant. This was shown to be diminished in 

relation to increased lipid peroxidation. It is a 

cellular oxidative stress marker that has long been 

recognised as a significant result of oxidative 

damage in various diseases. In the current study, 

LA-ceased rats (Group II (a)) showed reductions in 

SOD, CAT, GPx, and GSH activities and 

elevations in MDA concentration in tissue 

homogenates when compared with the untreated 

control rats. The present results agree with previous 

observations explaining that long-term exposure to 

lead causes oxidative damage by increasing lipid 

peroxidation (elevated MDA levels), inhibiting 

SOD, CAT, and GPX activity, and lowering GSH 

levels in the testes (Dorostghoal, M. et al., 2014; 

Olaniyan, O. T. et al., 2021; El-Khadragy, M. et al., 

2020). Reduced activities of antioxidant enzymes 

are frequently implicated in oxidative stress. Rats 

exposed to LA were reported to exhibit 

significantly lower levels of testicular antioxidant 

enzymes. The present findings on antioxidant 

enzyme activities are in accordance with several 

previous studies that found significant reductions in 

antioxidant enzymes in the testes of rats exposed to 

LA; these alterations can be attributed to the 

numerous deleterious effects caused by the 

accumulation of superoxide radicals and hydrogen 

peroxide. Further, it has been documented that the 

lead ion competes with metal ions (such as Cu2+, 

Zn2+, Fe2+, and Mg2+) that are essential for the 

activity of antioxidant enzymes, resulting in a loss 

or decrease in antioxidant enzymes (Wang, Y. et 

al., 2013). 

 

A protective effect 80% GSE keeps GSH under 

control and boosts the cellular antioxidant defence 

system's capacity. The GSE may function by 

increasing the GSH steady-state and rate of 

synthesis while protecting against oxidative stress. 

GSH is the main non-enzymatic antioxidant present 

in living organisms, both extracellular and 

intracellular, which works against xenobiotics and 

neutralises ROS production. GSH content was 

shown to be lower in LA-induced rats in the 

present research. This decrease in GSH levels 

might result in increased lipid peroxidation. 

Furthermore, LA inhibits GSH synthesis from 

cysteine via the -glutamyl cycle, further decreasing 

GSH concentration (Sudjarwo, S. A. et al., 2017; 

El-Tantawy, W. H. 2015). However, post-treatment 

with GSE preserved these enzymes from being 

downregulated. This suggests a regulatory role for 

GSE in the antioxidant enzymes. 

 

Meanwhile, Flora et al., (2012) observed that 

continuous exposure to lead acetate causes the 

production of reactive oxygen species such as 

singlet oxygen and hydrogen peroxide. Lead 

accumulation may affect mitochondrial and 

cytoplasmic membranes, resulting in more severe 

oxidative damage in tissues and the release of lipid 

hydrogen peroxides into the bloodstream. This 

causes oxidative stress, lowers antioxidant activity, 

and has a negative effect on the shape of the testis 

(Wahab, O.A. et al., 2019; Patrick, L., 2006). 

 

Previous researchers reported histomorphological 

data revealing structural alterations in lead acetate-

treated testicular tissue (Kahalerras, L. 2021; Offor, 

S. J. et al., 2019). In this study, the lead acetate-

induced group had damaged testicles, a change in 

shape and atrophy of the seminiferous tubule, 

necrosis of the seminiferous tubule, a distorted 

series of spermatogonia cells caused by the loss of 

mechanical support from the Sertoli cells, and no 

spermatozoa. The control group did not have any of 

these problems. However, post-treatment with GSE 

prevented these enzymes from being 

downregulated. Histomorphological alterations 

were quite modest in the GSE 200 mg group, with 

GSE 400 mg/kg therapy restoring the deficit to a 

significant degree. 
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Farida et al., (2022) reported that GSE has a high 

bioavailability of polyphenols, particularly 

proanthocyanidin (1332.90-95.88 mg/g of berries), 

polyhydroxylated flavan-3-ols, and is used to treat 

a variety of pathophysiological changes, such as 

inflammation and detoxification. GSE can also be 

used in the treatment of cancer and weight loss 

attributed to metabolic complaints (El-Tarras et al., 

2016; Liu, M. et al., 2016; Odai, T. et al., 2019). 

When the rats were challenged with lead acetate, 

post-treatment with GSE at a dosage of 400 mg/kg 

BW prevented MDA levels from rising. 

Furthermore, statistically verified restoration of 

antioxidant enzyme activity (SOD, CAT, GPx, and 

GSH) is shown in Table 1. However, treatment 

with 80 % GSE resulted in a marked improvement 

in testicular function markers. The results indicated 

that the GSE may stabilise the cellular membrane 

of spermatogenic cells and maintain their functions. 

In general, the high levels of phytochemical 

components present appear to be responsible for 

GSE's potent testicular protector activity. As seen 

in this study, the antioxidant and free radical 

scavenger GSE can lower the MDA level disturbed 

by lead acetate in the rat testis. GSE reduced 

oxidative damage and reversed lead acetate-

induced histomorphological alterations. 

 

6. CONCLUSION 

 

In conclusion, the phytochemical evaluation 

revealed that the bioactive compounds polyphenols, 

flavonoids, tannins, anthocyanins, and flavonoids 

rich in flavonoids were present in 80% of the GSE. 

The histomorphological events in the testis induced 

by lead acetate are multi-factorial and mediated via 

its effects on antioxidant defence mechanisms, 

followed by increased lipid peroxidation, leading to 

elevated MDA levels and histomorphological 

changes, in addition to vascular and blood-testis 

barrier degradation, seminiferous tubule atrophy, 

and germinal epithelium distortion. 

Supplementation with grape seed extract brings 

remarkable recovery. Vitis vinifera seeds may be 

beneficial in the treatment of oxidative stress-

related testicular conditions. This scientific 

evidence supports the use of Vitis vinifera seeds in 

Ayurveda and the Siddha system of medicine. As a 

result, it's possible that the therapeutic effect of 

grape seed extract (GSE) in this investigation was 

due to its high antioxidant content and ability to 

scavenge reactive oxygen species (ROS). 
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