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ABSTRACT

Background: Resveratrol, a natural polyphenol with antioxidant and anti-inflammatory properties,
has been suggested as a hepatoprotective agent. Diazinon is an organophosphorus insecticide
that causes hepatocellular damage by causing oxidative stress and inflammation. Aim: This
study investigates the protective effects of resveratrol against diazinon-induced liver toxicity
in laboratory rats.

Methods: Five groups of thirty rats were created: (1) diazinon-only, (2-3) resveratrol
pre-treatment at varying doses before diazinon, (4) vitamin C pre-treatment before diazinon,
and (5) control (distilled water). Oral treatments were given for 30 days. Liver function bio-
markers (ALT, AST), oxidative stress indicators (GPx), and inflammatory cytokines (IL-13)
were assessed alongside histopathological analysis.

Results: Diazinon exposure significantly elevated AST, ALT, IL-13, and liver weight while
lowering GPx actions and causing histopathological liver damage. Resveratrol pre-treatment
effectively reduced these effects, evidenced by decreased enzyme levels, attenuated
inflammation, enhanced antioxidant activity, and improved liver histology.

Conclusion: Resveratrol protects against diazinon-induced hepatotoxicity by reducing
oxidative stress, inflammation, and liver damage. Its therapeutic potential warrants further
investigation for clinical applications against organophosphate-induced liver damage.
Keywords: Diazinon, Resveratrol, vitamin C, antioxidants, hepatotoxicity

INTRODUCTION

The liver is a vital organ, responsible for various metabolic processes
including detoxification, protein synthesis, and digestive biochemical produc-
tion protein synthesis. It is vulnerable to hepatotoxicity, a serious health risk
often induced by environmental toxins, pharmaceuticals, and pesticides (1).
Diazinon (DZN), a widely used organophosphorus insecticide (O, O-diethyl-O-[6-
methyl-2-(1-methylethyl)-4-pyrimidinyl] phosphorothioate), classified by the
WHO as moderately hazardous (Class ll), presents a significant threat (2).
Exposure, primarily via inhalation or ingestion, leads to hepatic P450-mediated
desulfuration of DZN into the highly toxic metabolite, diazoxon. This metabolite
inhibits cholinesterase and carboxylesterase, with its primary toxic effect
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stemming from acetylcholinesterase (AChE) inhibition.
AChE's responsibility in hydrolyzing acetylcholine at
cholinergic synapses is crucial for appropriate nervous
system function. DZN-induced AChE inhibition results in
acetylcholine accumulation, overstimulating muscarinic
and nicotinic receptors. This disruption of cholinergic
neurotransmission is accompanied by an imbalance
between free radical production and scavenging, lead-
ing to oxidative stress, and inflammation. Consequently,
antioxidant enzymes and non-enzymes, including
glutathione peroxidase (GPX) and mitochondrial
enzymes, are depleted, while mitochondrial damage in
liver tissues and serum levels of intracellular liver
enzymes increase such as aspartate aminotransferase
(AST) and alanine aminotransferase (ALT). Although the
antioxidant system normally alleviates free radical
damage through electron loss from singlet oxygen and
other reactive species, DZN exposure overwhelms this
protective mechanism, ultimately compromising
hepatic function (3). Given the detrimental effects of
such hepatotoxic agents, there is an increasing interest
in natural antioxidants in foods high in non-enzymatic
antioxidants including Vitamin C, and E, Carotenoids,
Flavonoids, and polyphenols that can provide
protective effects against liver damage (4). Resveratrol
(3,5,4'-trihydroxy-trans-stilbene), is a polyphenolic
phytoalexin compound created by a variety of plants in
reaction to the invasion of bacteria or fungi. Found in
various plants such as grapes, berries, and peanuts, has
garnered attention for its broad spectrum of biological
activities, including antioxidant, anti-inflammatory, and
anti-aging properties. Among these, its hepatoprotec-
tive effects are of particular interest, as liver diseases
are a major global health concern with limited effective
treatments (5). Organophosphate pesticides (OPs) such
as diazinon induce oxidative stress, inflammation,
apoptosis, and mitochondrial dysfunction, which
are central mechanisms in the pathogenesis of liver
disorders. Resveratrol’s ability to modulate these
pathways makes it a promising candidate for liver
protection (6). Resveratrol exerts its hepatoprotective
effects primarily through activating sirtuin 1 (SIRT1) and
AMP-activated protein kinase (AMPK), crucial regula-
tors of cellular metabolism and stress response. By
enhancing SIRT1 activity, resveratrol promotes mito-
chondrial biogenesis, reduces oxidative damage, and
inhibits inflammatory signaling pathways, including
nuclear factor-kappa B (NF-kB). Activation of AMPK by
resveratrol further supports energy balance and
fatty acid oxidation, alleviating hepatic steatosis and
improving liver function (7). Additionally, resveratrol’s
antioxidant properties help neutralize reactive oxygen
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species (ROS) and enhance enzymatic antioxidant
defenses such as glutathione peroxidase (GPx) and
catalase (CAT), superoxide dismutase (SOD) and
inhibiting lipid peroxidation. The compound also
modulates key signaling pathways, including the
mammalian target of rapamycin (mTOR) and Nuclear
Factor Erythroid 2—Related Factor 2 (Nrf2), enhancing
autophagy and fortifying cellular defenses against toxic
insults. Its ability to regulate apoptotic markers, restore
liver function enzyme levels (AST, ALT), and improve
histopathological outcomes further supports its
therapeutic potential (8).

Hepatotoxicity is a health risk caused by environmen-
tal toxins, pharmaceuticals, and pesticides. Diazinon, an
insecticide, disrupts cholinergic neurotransmission,
leading to oxidative stress and inflammation, and impairs
liver function, elevating liver enzyme levels of ALT, and
AST. Resveratrol, a natural polyphenolic compound,
offers a promising avenue for mitigating diazinon-
induced liver damage due to its potent antioxidant, anti-
inflammatory, and hepatoprotective properties. By
modulating key signaling pathways, including SIRT1,
AMPK, Nrf2, and mTOR, resveratrol can counteract
the detrimental effects of diazinon, promoting mito-
chondrial biogenesis, restoring liver function, and
protecting against oxidative stress and inflammation.
This study aims to investigate the protective effects of
resveratrol against diazinon-induced hepatotoxicity.
Understanding its mechanisms in counteracting DZN-
induced hepatotoxicity could provide useful observa-
tions for developing effective therapeutic strategies.

MATERIALS AND METHODS
Experimental Animals

The experiment involved 30 adult male albino rats
(weighted average 250- 350 gm), aged (2-3 months).
The animals were obtained from Iraq's Baghdad breed-
ing research. At the University of Basra's College of
Pharmacy. The rats were placed in plastic boxes with
wood shavings and provided with water and food. They
were kept in suitable conditions, with temperature and
humidity maintained at 25 + 3 degrees Celsius. Four
rats were placed in each box. The rats were exposed to
12 hours of regular light and 12 hours of darkness. After
two weeks, the rats' weights were recorded before
administering any treatment and beginning the
experiment. The Ethical Committee (EC 41) at 10\2023
of the University of Basra approved all methods.

The materials and chemicals used in these
experiments were Diazinon 10% EC liquid was acquired
from Endimaj for the specialized chemical and pharma-
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ceutical industry.CO., Jordan. Resveratrol powder was
procured from Xi an LY Health Technology Co., Ltd.
China. Vitamin C tablet 1000 mg from Nutritionl L.L.C.,
USA. Formaldehyde from Loba Chemie PVT. LTD. India.
Chloroform from Thomas Baker.

Experiment Design and Animal Treatment
Protocol

Five groups of rats were randomly selected, with six
rats in each group.

1 - Group 1: Diazinon-induced toxicity animals were
administered 20 mg/kg Diazinon with an equal
amount of vehicle (distilled water).

2 - Group 2: 20 mg/kg resveratrol was administered
concomitantly before delivery of 20 mg/kg
Diazinon.

3 - Group 3:10 mg/kg resveratrol was administered
concomitantly before 20 mg/kg Diazinon was
delivered.

4 - Group 4: 100 mg/kg vitamin C was administered
before 20 mg/kg Diazinon.

5 - Group 5 (control): administered distilled water
(D.W.) equivalent volume to the volumes of the
agents delivered to the other groups.

After a 30-day diazinon and treatment period, rats
starved overnight. The following day (31 days),
their weights were recorded after the experiment's
completion.

To euthanize the animals, the rats were anes-
thetized by putting them in a closed container with a
piece of cotton saturated with an anesthetic agent
(chloroform). Once anesthesia was confirmed, the rats
were taken out from the container, their chests were
opened, and the liver and blood were extracted for
examination.

Evaluation of Body Weight and Organs

All animals' weights were recorded before and after
the therapy and diazinon was administered, and they
were weekly during the trial. The relative weight of
livers was calculated using the equation (organ
weight/animal weight) *100.

Blood Sampling Preparation

After opening the rats' chests, blood was extracted
from the heart's vena cava, put in tubes for biochemical
analysis, centrifuged at 3000 rpm for 15 minutes, and
the clear supernatant layer was separated.

Surgery, Gastroenterology and Oncology, 30, 1 Suppl, 2025

Tissue Sampling Preparation (homogenate)

The 4 rat's livers were extracted from each group,
washed with phosphate-buffered saline (PBS PH 7.4),
and then dried with filter paper before measuring the
weight of each liver. Then ground into small pieces by
adding PBS in a 1:9 ratio. By using a glass homogenizer.
The tissues were then centrifuged at 5000 rpm for 5
minutes to collect the supernatant in Eppendorf tubes,
and stored at -20 C for biochemical tests.

Histopathological Preparation

The two rat's livers were extracted from each group
for histopathological evaluation by washing them
with phosphate-buffered saline (PBS), drying them,
measuring their weight, placing them in a 10%
neutral buffered formalin solution, and stored at room
temperature for 3 to 5 days for histopathological
examination.

Biochemical Analysis
Evaluation hepatic enzymes

The research assessment serum liver enzymes
AST and ALT levels were measured in all groups,
including the control group, using a spectrophoto-
metric method (Abbott ARCHITECT c4000 clinical
chemistry analyzer) of serum from tubes used
(Blood Sampling preparation).

Evaluation of Tissue Glutathione
Peroxidase Levels

GPX was measured as an antioxidant parameter in
liver tissue in all groups, by using a previously prepared
sample (homogenate), using the Rat Glutathione
Peroxidase ELISA Kit.

Evaluation of Tissue Interleukin 1 B Level

The inflammatory marker IL1B was measured in
liver tissue in all groups, by using a previously prepared
sample (homogenate) using the Rat Interleukinl B
ELISA Kit.

Histopathological Evaluation

Histopathological analysis of liver tissues, by using
a previously prepared sample (Histopathological
preparation sample) involves dehydration, clearing,
and embedding in paraffin wax. Thin slices are cut from

S73



Afrah Talib Saddam & Ahmed H. Al-Darraji

the embedded tissue block, stained with hematoxylin
and eosin (H&E), and examined under a light micro-
scope at 10x and 40x magnification to study tissue
structure.

Statistical Analysis

The standard error of the mean (SEM) and the
mean value for each group were used to display the
study's findings. One-way ANOVA and Tukey post hoc
test were used in the statistical analysis to decide
significant differences between the treated and the
control groups. A p-value of 0.05 was used as the
threshold for statistical significance if a p-value (<0.05)
was considered statistically significant, and the analysis
was carried out using Graph Pad Prism software,
version 10.2.3 (403).

RESULTS

Effect of Treatments on Relative Liver
Weight

All treatment groups exhibited statistically
significant differences in relative liver weight. The
Diazinon group showed a slight increase compared
to the control group (D.W.), this difference was also
statistically significant. Both resveratrol groups demon-
strated a lower relative liver weight than the Diazinon
group, with these differences statistically significant.
These findings suggest a potential dose-dependent
effect of resveratrol on liver size reduction (fig. 1).

Relative livers weight %
3.4610.073
3.7410.13

Hepatic Effect

Effect of treatments on serum AST levels

Aspartate aminotransferase (AST) is a liver enzyme
whose elevated blood levels typically signal liver
damage. This study has statistically significant
differences between all groups. Rats exposed to
Diazinon exhibited significantly higher AST levels
compared to the control group. Conversely, the vitamin
C group showed a non-significant increase in AST
compared to the Diazinon group. Both Resveratrol
groups significantly decreased AST levels relative to the
Diazinon group. While the higher Resveratrol dose of
20 mg appeared more effective than the low dose of 10
mg, this difference was not statistically significant
(p-value = 0.695). This suggests a potential dose-
response relationship (fig. 2).

Effect of treatments on ALT serum levels

ALT (alanine transaminase) is a liver enzyme.
Elevated levels in the blood often indicate liver
damage. This study found statistically significant
differences between groups. The Diazinon group
exhibited significantly higher ALT levels compared to
the control group. The group treated with Vitamin C
showed no significantly lower ALT levels than the
Diazinon group. There appeared to be a dose-depen-
dent effect of Resveratrol, with both doses significantly
reducing ALT levels compared to the Diazinon group.
The 20mg dose tended to exhibit no significantly a
slightly greater reduction in ALT levels than the 10mg
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Figure 1 - Comparison of mean = SEM relative liver weight among the different experimental groups,
showing the effect of Resveratrol and vitamin C after Diazinon administration.

* Represent significant difference between groups p < 0.05; D.W: Distill water group (negative control group);
Diazinon: inducer group (positive control group); Vit. C: Vitamin C group (comparison group);
RES.10mg: Resveratrol 10 mg group (treatment group 1); RES.20mg: Resveratrol 20 mg group (treatment group 2)
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Figure 2 - Comparison of mean + SEM AST. 15007
Levels among the different g experimental groups
showing the effect of Resveratrol and vitamin C
after Diazinon administration. Q
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dose. Notably, there were no significant differences in
ALT levels between the control group and the 20mg
Resveratrol group (p=0.998) (fig. 3).

Effect of treatments on hepatic tissue
glutathione peroxidase levels

Glutathione peroxidase (GPx), a critical antioxidant
enzyme safeguarding cells from oxidative damage,
exhibited no significant differences in levels across
treatment groups. Neither diazinon nor vitamin C
treatments significantly altered GPx levels compared to
the control. While vitamin C appeared to elevate GPx
levels relative to diazinon, this effect was not statistically
significant. Both doses of Resveratrol did not significantly
increase GPx levels compared to the diazinon group

(fig. 4).
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Effect of treatments on hepatic tissue IL1B
levels

IL1B (Interleukin-1 beta) is a pro-inflammatory
cytokine involved in various immune responses and
inflammatory processes. Elevated levels of IL1B are
often associated with tissue damage and inflammation.
The relationship between all groups in the experiment
is statistically significant. Compared to the control
group, Diazinon significantly increased IL1B levels.
Vitamin C significantly decreased IL1B levels compared
to the Diazinon group. Both doses of Resveratrol
significantly reduced IL1B levels compared to the
Diazinon group. The resveratrol 20mg dose demon-
strated a dose-dependent reduction in IL1B levels
which appeared to be slightly more effective in

*

51.83+14.86 *
47.6641.72
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Figure 4 - Comparison of mean + SEM Hepatic 800+
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reducing IL1B levels than the 10mg dose, although this
difference not be statistically significant (p=0.510).
Importantly, there were no significant differences in
IL-1B levels between the control group and the 20mg
Resveratrol group (p=0.961) (fig. 5).

Effect of Treatments on Hepatic
Histopathology

The liver histology of the Control Group displayed
typical architecture, with central veins and hepato-
cytes organized in a lattice-like arrangement. The
cytoplasm of the cells was dark-staining and had a
single nucleus (fig. 6). Diazinon group hepatocytes

Figure 5 - Comparison of mean + SEM Hepatic 104
tissue IL1B levels among the different g
experimental groups showing the effect
of Resveratrol and vitamin C after Diazinon _ 89
administration. E
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exhibited severe vacuolar degeneration in the centri-
lobular and peri-portal regions (fig. 7). Treatment
groups compared to the diazinon group, treatment
groups demonstrated varying degrees of hepato-
cellular protection. Vitamin C exhibited less
protection, with approximately 40% of hepatocytes
displaying vacuolation at 40x magnification and
enlarged and other normal hepatocytes (fig. 8).
Resveratrol (10 mg) shows a higher degree of
improvement where there were normal hepatocytes
in the centrilobular and mild vacuolation in the
periportal area, (fig. 9). Resveratrol (20 mg) was the
most effective, with normal hepatocytes observed in
both centrilobular and periportal areas (fig. 10).
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Figure 6 - Liver section of control group shows normal
hepatocytes in both periportal area (black arrow) and centrilobular
area (green arrow), normal central vein (blue arrow), normal
portal vein, hepatic artery and bile duct in the porta area (red
arrow) and normal sinusoids (yellow arrow). H&E a) 10X, b) 40X

Figure 7 - Liver section of diazinon group shows massive
vacoulation of hepatocytes in the centrilobular area
(black arrow) with swelling. H&E a) 10X, b) 40X
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Figure 8 - Liver section of Vit C treated group shows massive
vacoulation of hepatocytes in the centrilobular area
(black arrow) with swelling, other normal hepatocytes
(blue arrows). H&E a) 10X, b) 40X

DISCUSSION

Liver toxicity caused by organophosphorus pesti-
cides such as Diazinon is a significant concern due to its
ability to induce oxidative stress, inflammation, and
hepatocellular damage. The current study investigated
the hepatoprotective effect of resveratrol against
Diazinon-induced hepatotoxicity in laboratory rats.
Thirty rats were divided into five groups each containing
six rats—the first group receiving only diazinon. The
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Figure 9 - Liver section of resveratrol (10 mg) group shows
moderately vacuolated hepatocytes in the midzonal (black arrow)
and periportal area (green arrow), normal hepatocytes
in the centrilobular area (blue arrow). H&E a) 10X, b) 10X
¢) Liver section of resveratrol (10 mg) treated group shows
moderately vacuolated hepatocytes in the centrilobular area
(black arrow). H&E 40X
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Figure 10 - Liver section of resveratrol (20 mg) treated group
shows normal hepatocytes in the centrilobular area (black arrow).
H&E a) 10, b) 40X
¢) Liver section of resveratrol (20 mg) treated group shows normal
hepatocytes in the periportal area (black arrow). H&E 40X

second and third groups were pre-treated with
different doses of resveratrol before diazinon adminis-
tration. The fourth group received vitamin C prior to
diazinon administration. The fifth group received only
distilled water. All treatments were orally administered
daily for 30 days. The rats' vital signs and body weights
were monitored throughout the experimental period.
Our findings demonstrate that diazinon induces
hepatotoxicity, evidenced by raised levels of the liver
enzymes alanine aminotransferase (ALT) and aspartate
aminotransferase (AST), increased levels of the
inflammatory marker interleukin-1f (IL-1B), and
decreased levels of the antioxidant enzyme glutathione
peroxidase (GPX). These biochemical changes were
accompanied by pathological alterations in liver
histology. Administration of Vitamin C and resveratrol
effectively mitigated diazinon-induced liver damage, as
shown by improvements in several key biochemical
and histopathological examinations.

Resveratrol is a naturally occurring polyphenol com-
pound present in grapes and other plants like berries,
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and peanuts. It acts as an antioxidant, protecting cells
from damage caused by free radicals. It also has anti-
inflammatory, anti-cancer, and anti-aging properties.
Has been investigated for its potential to prevent liver
damage from diazinon (6). In this in vitro study,
Resveratrol appeared to provide superior hepato-
protective effects compared to vitamin C. Treatment
with resveratrol resulted in a statistically significant
reduction in liver weight, AST, and ALT levels.
Additionally, resveratrol more significantly reduced
ILAB levels and resulted in greater improved
histopathological changes in the liver tissue compared
to vitamin C. These findings suggest that resveratrol
may exert its hepatoprotective effects through several
potential mechanisms.

AST and ALT are key biomarkers of liver injury, these
enzymes are normally present in the liver cells involved
in amino acid metabolism and released into the blood-
stream upon hepatocyte damage and membrane
leakage (9). Our results showed that rats exposed to
diazinon exhibited elevated levels of ALT and AST, indi-
cating compromised liver function and hepatocellular
damage. DZN's inhibition of acetylcholinesterase
(AChE) increases sympathetic nervous system activity
and indirectly causes hepatic stress, and induction of
oxidative stress (OS) leads to the generation of free
radicals such as reactive oxygen species (ROS)
contributes to damage cellular lipids, proteins, and
DNA, leading to lipid peroxidation, nitric oxide reaction,
and mitochondrial damage, which in turn affects the
membrane permeability and allows the enzymes to
leak into circulation. The observed increase in ALT and
AST activity in the diazinon-treated group is consistent
with previous studies (10,11). However, the co-
administration of resveratrol significantly reduced the
levels of both ALT and AST, suggesting a protective
effect against diazinon-induced liver damage.
Resveratrol acts as an antioxidant by scavenging free
radicals, reducing oxidative stress, and decreasing
reactive oxygen species (ROS). It helps to stabilize
cellular membranes by reducing lipid peroxidation and
protects DNA and mitochondria by reducing oxidative
stress and enhancing mitochondrial antioxidant
defense. Resveratrol helps prevent cellular damage in
hepatocytes, which minimizes the release of ALT and
AST into the bloodstream (12-14).

Inflammation plays an important role in the patho-
genesis of toxicant-induced liver injury. Interleukin-1
(IL-1B), a pro-inflammatory cytokine, is a key mediator
of this process (15). The increase in IL-1p levels in the
Diazinon-only group indicates that pesticide exposure
triggers an inflammatory response, contributing to

Surgery, Gastroenterology and Oncology, 30, 1 Suppl, 2025
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hepatotoxicity. ROS generation activates nuclear factor
kappa B (NF-kB), a transcription factor involved in
inflammatory cytokine expression. ROS also stimulates
the NLRP3 inflammasome, a multiprotein complex that
activates caspase-1 which is necessary for the cleavage
and activation of IL-1pB. This leads to the activation of
MAPKs (mitogen-activated protein kinases) and
JAK/STAT (Janus kinase/signal transducers and
activators of transcription) pathways. This leads to the
expression of pro-inflammatory genes, enhancing the
immune response and tissue damage (16,17).
Resveratrol treatment significantly attenuated the
elevation of IL-1B, through its anti-inflammatory and
antioxidant mechanisms by inhibiting the NF-kB
pathway. It also downregulates the NLRP3 inflamma-
some, preventing caspase-1 activation. Resveratrol
inhibits MAPK signaling pathways, such as p38 and
c-Jun N-terminal Kinase (JNK), that regulate IL-1p3, and
modulate the gut-liver axis by enhancing gut barrier
integrity and decreasing endotoxin translocation,
indirectly reducing hepatic inflammation and IL-1B
production via the Toll-Like Receptor 4 (TLR4)/NF-kB
pathway. By these mechanisms, resveratrol down-
regulates IL-1B, contributing to its hepatoprotective
and anti-inflammatory properties (18-20).

Oxidative stress is another major contributor to
diazinon-induced liver damage. Diazinon exposure can
lead to the generation of reactive oxygen species (ROS),
which can overwhelm the antioxidant defense
mechanisms of the liver and damage cellular
structures. Glutathione peroxidase (GPx) is a crucial
antioxidant enzyme vital in detoxifying ROS and
preventing oxidative damage, by converting it to water
using reduced glutathione (GSH) as a substrate (21).
Our results showed a decrease in GPx activity in the
diazinon-treated group, indicating a depletion of
antioxidant defenses, DZN depletes GSH levels due to
increased utilization in neutralizing excessive ROS. DZN
also disrupts the GSH/GSSG (glutathione disulfide)
ratio, impairing GPx function (22,23). The ability of
resveratrol to boost glutathione peroxidase activity
highlights its potential to counteract Diazinon-induced
oxidative stress and protect liver cells from apoptosis
and necrosis. It activates Nuclear Factor Erythroid 2—
Related Factor 2 (Nrf2), which enhances the expression
of antioxidant enzymes, including GPx. Resveratrol also
enhances intracellular glutathione (GSH) levels by
stimulating GSH synthesis through Nrf2-mediated
upregulation of glutamate-cysteine ligase (GCL) and
maintaining GSH in its reduced form by increasing
glutathione reductase activity. Additionally, Resveratrol
reduces reactive oxygen species (ROS) by directly
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scavenging free radicals and upregulating other
anti-oxidant enzymes like superoxide dismutase (SOD)
and catalase (CAT), which stabilizes GPx activity and
prevents oxidative inactivation (24-26).

Revealed Histopathological examination corrobo-
rated the biochemical findings. In the Diazinon-only
group consistent with previous studies (27,28), liver
tissue damage, hepatocytes show massive vacuolar
degeneration in both the centrilobular and periportal
areas, correlated with the observed increase in liver
weight, suggesting that pesticide-induced liver injury
leads to edema and inflammatory cell infiltration. The
resveratrol-treated group demonstrated positive
results, the hepatocytes were normal in both the
centrilobular and periportal areas, concomitant The
significant reduction in liver weight indicates that
resveratrol mitigates these pathological changes. This
reduction may result from decreased hepatocyte
swelling, reduced lipid peroxidation, and inhibition of
inflammatory cell infiltration, further supporting its
hepatoprotective effects, conforming to earlier
research (29-31).

CONCLUSION

The results of this study provide evidence for the
hepatoprotective potential of resveratrol against
diazinon-induced toxicity in rats. Resveratrol demon-
strated its protective effects by reducing liver enzyme
levels (AST, ALT), attenuating inflammation (IL-1pB),
enhancing antioxidant defenses (GPX), potentially
influencing liver weight, and improving histopatho-
logical changes. These findings suggest that resvera-
trol's antioxidant and anti-inflammatory properties
may be a promising therapeutic agent for mitigating
organophosphate insecticide-induced liver damage.
Further studies are warranted to explore resveratrol's
precise mechanisms of action and to evaluate its
potential therapeutic applications in clinical settings.
Future research could also investigate the optimal
dosage and duration of resveratrol treatment to
maximize its hepatoprotective benefits.
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