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Abstract:

Background: Diclofenac sodium is a commonly prescribed non-steroidal anti-inflammatory drug
(NSAID), valued for its analgesic and anti-inflammatory efficacy. However, its long-term or
excessive use has been associated with adverse organ effects, most notably hepatotoxicity, likely
mediated through oxidative stress and inflammatory pathways. Curcumin, a natural polyphenolic
compound isolated from Curcuma longa, has attracted growing scientific interest for its antioxidant,
anti-inflammatory, and hepatoprotective properties, positioning it as a promising candidate for
mitigating drug-induced tissue injury.

Aim: The present study was designed to assess the gross and histopathological alterations induced
by diclofenac sodium administration and to evaluate the potential protective role of curcumin against
diclofenac-induced toxicity in a rabbit model.

Results: Twenty healthy rabbits were randomly divide into four equal groups: control group,
diclofenac-treated group, curcumin-treated group, and diclofenac plus curcumin-treated groups.
Diclofenac sodium was administered as a single intramuscular dose of 10 mg/kg.bw, while curcumin
extract was administered orally at 50 mg/kg daily for five consecutive days beginning on the day of
diclofenac administration. Clinical observations and gross pathological examinations of the liver,
kidneys, and spleen were performed at the end of the experiment. Diclofenac administration induced
marked gross hepatic lesions, including necrosis, hyperemia, and swelling, whereas no obvious
pathological alterations were observed in the kidneys or spleen. Curcumin alone produced no
detectable lesions, while co-administration of curcumin with diclofenac reduced the severity of
hepatic changes. The findings indicate that diclofenac sodium primarily induces hepatic damage in
rabbits, while curcumin exhibits a potential protective effect against diclofenac-induced liver injury.
These results support the possible use of curcumin as a natural ameliorative agent to reduce NSAID-
associated hepatotoxicity.
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Introduction:

Diclofenac sodium is a non-steroidal anti-inflammatory drug (NSAID) widely used in both human
and veterinary medicine for the management of pain, inflammation, and fever. Its therapeutic action is
primarily mediated through inhibition of cyclooxygenase (COX) enzymes, which reduces the synthesis
of prostaglandins involved in the inflammatory cascade (Dronik and Stasevych, 2025). Despite its
clinical efficacy, diclofenac has been associated with adverse effects on several organs, particularly
the liver and kidneys, especially when administered at high doses or over prolonged periods (Gan,
2010). Drug induced hepatotoxicity remains a significant concern in both clinical and experimental
settings. As diclofenac is metabolized predominantly in the liver, its reactive metabolites can trigger
oxidative stress, lipid peroxidation, and subsequent cellular injury. Experimental studies have
documented hepatic necrosis, congestion, and inflammatory cell infiltration, along with elevated liver
enzyme levels, following diclofenac administration in laboratory animals (Gomez-Lechon et al.,
2003). In veterinary practice, diclofenac has additionally been employed in ophthalmic formulations
and for the treatment of inflammatory conditions across various animal species. Nevertheless,
prolonged use or overdose can result in serious adverse effects affecting the gastrointestinal tract, liver,
and kidneys, driven largely by prostaglandin inhibition and oxidative stress mechanisms (Parolini,
2020). Curcumin, the principal bioactive constituent of turmeric (Curcuma longa), has drawn
considerable scientific attention for its antioxidant, anti-inflammatory, and hepatoprotective
properties. It has been shown to scavenge reactive oxygen species, enhance the activity of endogenous
antioxidant enzymes, and attenuate tissue damage induced by a range of toxic agents (Hewlings and
Kalman, 2017). The liver, kidneys, and spleen play essential roles in metabolism, excretion,
detoxification, and immune regulation. Diclofenac toxicity may compromise these organs through
oxidative and inflammatory mechanisms, assessment of the resulting gross pathological and
histopathological changes can offer valuable insight into organ-specific susceptibility, as well as the
potential protective contribution of curcumin (Harirforoosh et al., 2013). Therefore, the present
research peruse to evaluate the gross and histopathological effects of diclofenac sodium administration
on the liver, kidneys, and spleen in rabbits, and to investigate the potential protective role of curcumin
in alleviation diclofenac-induced organ damage
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Materials and Methods:
1. Experimental Animals:

A total of (20) healthy adult rabbits were used in this study. The animals were housed under standard
laboratory conditions with free access to food and water throughout the experimental period. Prior to
the start of the experiment, rabbits were allowed a period of acclimatization and were monitored daily
for general health status and clinical signs.

2. Experimental design:

A total of 20 rabbits were used. The rabbits were randomly divided into four equal groups (n =5 per
group) as follows:

Group | (Control Group): Received no treatment and served as the negative control.

Group Il (Diclofenac Group): Received a single intramuscular injection of diclofenac (Diclopara®)
at a dose of 10 mg/kg body weight.

The administered volume was approximately 0.8 mL per rabbit.

Group 1 (Curcumin Group): Received curcumin extract orally at a dose of 50 mg/kg body
weight/day for 5 consecutive days.

Group 1V (Diclofenac + Curcumin Group): Received a single intramuscular injection of diclofenac
(Diclopara®) at 10 mg/kg body weight (approximately 0.8 mL per rabbit). In addition, curcumin
extract was administered orally at 50 mg/kg body weight/day for 5 consecutive days, beginning on
the same day as diclofenac administration.

3. Drug Administration:

Diclofenac sodium (Diclopara® injection) was administered as a single intramuscular (IM) dose
to induce toxicity. Curcumin extract was administered orally once daily for five consecutive days
using the calculated dose based on body weight.

4. Materials Used:

1. Diclopara® Injection (Diclofenac Sodium) used at a dose of 10 mg/kg body weight , administered
intramuscularly as a single dose.

2. Curcumin Extract used at a dose of 50 mg/kg body weight/day, administered orally for 5
consecutive days. As showed in the table:
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No. Group name | No. of Rabbits Treatment

1 Control 5 No treatment

2 Diclofenac 5 Diclopara® 10 mg/kg IM (single dose)

3 Curcumin 5 Curcumin 50 mg/kg orally for 5 days

4 Diclofenac + 5 Diclopara® 10 mg/kg IM + Curcumin 50
Curcumin mg/kg orally for 5 days

Ethical approval

All experimental procedures involving animals in this study were conducted in accordance with the
guidelines for the care and use of laboratory animals and were approved by the Institutional Animal

Care and Use Committee (IACUC) / Research Ethics Committee in College of Veterinary Medicine,
University of Al-Qasim green university.

Results:
Gross pathological observation:

Gross pathological examination revealed no visible lesions or abnormalities in the kidneys of rabbits
from all experimental groups. Kidney size, shape, color, and external appearance were comparable to
those observed in the control group (figure 1). In contrast, the liver of rabbits receiving diclofenac
exhibited obvious pathological alterations. Gross examination revealed areas of necrotic lesions
accompanied by hyperemia and swelling. The affected livers appeared enlarged and congested
compared with those of the control group. These findings were most evident in the diclofenac-treated
group.(figure2). Rabbits treated with curcumin alone showed no detectable gross abnormalities in the
liver, kidneys, or spleen. In the diclofenac plus curcumin group, liver lesions appeared less pronounced
than those observed in the diclofenac-only group, suggesting a possible protective effect of curcumin
against diclofenac-induced hepatic injury. No visible gross lesions were observed in the spleen of any
experimental group. Splenic size, consistency, and coloration remained within normal limits
throughout the study period(figure3).
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Figure (1): Gross image of rabbit kidney showing the different size of the kidney between groups
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Figure (2): Gross image of rabbit liver showing enlargement and congestion in the liver in group treated with
Diclofenac.
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Figure (3): gross image of rabbit spleen showing no differentiation in the splenic size.
Histopathological examination:

Histopathological examination of the liver, kidney, and spleen was performed to assess the hepatic,
renal, and splenic toxicity of diclofenac and the potential protective and immunomodulatory effects of
curcumin in a rabbit model. Liver sections for control group showed normal hepatic architectures
(figure 4:1) . The diclofenac-treated group revealed marked hepatocellular vacuolation, congestion of
the central vein, and dilation with congestion of the hepatic sinusoids, indicating diclofenac-induced
hepatotoxic injury (figure 4:11). In contrast, the curcumin-treated group showed comparatively milder
alterations(figure4:111). One section demonstrated only mild dilation of the hepatic sinusoids
accompanied by increased Kupffer cell infiltration, while another section from the group treated with
curcumin and diclofenac showed marked mononuclear cell aggregation adjacent to the central vein
along with activated Kupffer cells, suggesting an active immune/inflammatory response rather than
degenerative injury(figure 4:1V).The kidney section for control group displayed normal renal
histological architecture (figure5:1), The diclofenac-treated group exhibited pronounced nephrotoxic
changes, including enlargement of the glomerular tufts due to vacuolation of glomerular cells,
sloughing of epithelial cells lining the renal tubules, interstitial hemorrhage, and inflammatory cell
infiltration, consistent with acute drug-induced renal injury(figure 5:11).The curcumin-treated group
showed no clear renal lesion (Figure 5:111), indicating a favorable renal tolerability profile. Notably,
the group co-treated with diclofenac and curcumin showed regeneration of the glomerular tufts and
renal tubules (Figure5: 1V), suggesting that curcumin exerts a nephroprotective, reparative effect
against diclofenac-induced renal damage. The section of spleen for control group showed a normal red
and white pulp architecture (Figure 6:1) .The diclofenac-treated group displayed congestion of the red
pulp together with depletion of the white pulp (Figure 6:11), reflecting a diclofenac-induced
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immunosuppressive and vascular effect on splenic tissue. By comparison, curcumin-treated groups
exhibited a stimulatory effect on splenic lymphoid tissue: one section showed mild white pulp
hyperplasia (Figure 6:111), while in group treated with curcumin and diclofenac showed marked white
pulp hyperplasia attributable to increased lymphocyte proliferation (Figure 6: 1V).

Figure 4: Histopathological section of rabbit liver I: control group showing normal histological architectures (H&E, stains
200x) IlI: diclofenac treated group showing vacuolation of hepatocyte (V) congestion of central vein(C), dilation and
congestion of hepatic sinusoids (D). I11: curcumin treated group showing mild dilation of hepatic sinusoids (D) with
increase Kupfer cells infiltration (‘arrow). 1V: curcumin and diclofenac's treated group showing marked
mononuclear cells aggregation beside central vein (A), with active Kupfer cells also seen (arrow) (H&E, stains, 400x).
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Figure5: Histopathological section of rabbit kidney I: control group showing normal histological architectures II:
diclofenac treated group showing enlargement of glomerular tufts due to vacuolation in their cells (V),sloughing of
epithelial cells lining the renal tubules (S), interstitial hemorrhage(arrow) and inflammatory cells infiltration (1) . I11.
curcumin treated group showing no clear lesion. 1V: diclofenac and curcumin treated group showing regeneration of
glomerular tuft and renal tubules( arrow) (H&E, stains 400x)
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Figur6: Histopathological section of rabbit spleen I: control treated group showing normal red and white plub. II:
diclofenac treated group showing congestion of the red plub (C)with depletion in the white plub(arrow).111: curcumin
treated group showing mild hyperplasia of white plub( arrow). 1V: curcumin treated group showing marked hyperplasia
in white plub due to increase in lymphocyte proliferation (arrow) (H&E, stains 200x).

Discussion:

The present study demonstrated that administration of diclofenac sodium at a dose of 10 mg/kg b.w.
produced gross pathological changes in the liver characterized by necrosis, hyperemia, and swelling.
These findings are consistent with previous reports by (Gomez-Lechon et al., 2003) indicating that
diclofenac may induce hepatotoxicity through oxidative stress, mitochondrial dysfunction, and the
formation of reactive metabolites capable of damaging hepatocytes . The absence of gross renal lesions
in the current study may be attributed to the relatively short duration of the experiment and the use of
a single diclofenac dose. Previous investigations by (Harirforoosh et al., 2013) was showed that
NSAID-induced renal injury may initially occur at the microscopic level before progressing to grossly
visible lesions, particularly with prolonged exposure . No gross pathological changes were detected in
the spleen, suggesting that the administered dose and study duration were insufficient to induce visible
splenic alterations. Similar findings have been reported in experimental studies where diclofenac
primarily targeted hepatic tissue, with minimal splenic involvement (Akinwumi et al., 2018). The
apparent reduction in hepatic lesion severity among rabbits co-treated with curcumin and diclofenac
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may be attributed to curcumin’s antioxidant and anti-inflammatory properties. Curcumin has been
reported to reduce lipid peroxidation, suppress inflammatory mediators, and enhance antioxidant
defense systems, thereby protecting tissues against oxidative damage induced by toxic compounds
(Hewlings and Kalman, 2017).

Histological examination of the diclofenac-treated group revealed clear pathological alterations,
including hepatocyte vacuolation, congestion of the central vein, and dilation of hepatic sinusoids
findings consistent with hepatotoxicity likely mediated by oxidative stress and inflammatory responses
this finding also reported in study by Alharbi, 2025. In the diclofenac + curcumin group showed,
marked mononuclear cell aggregation near the central vein and active Kupffer cells were evident, this
may be reflecting an organized inflammatory response and potential tissue repair, and highlighting
curcumin’s protective and immunomodulatory role against diclofenac-induced injury (Aboubakr et al.,
2021). While the group treated with curcumin-only exhibited only mild sinusoidal dilation
accompanied by increased Kupffer cell infiltration, suggesting that curcumin enhances phagocytic
activity and immune surveillance while limiting structural damage (Aljuhani et al., 2019; Teschke,
2018).

In the diclofenac plus curcumin group, evidence of regeneration in glomerular tufts and renal tubules
supported curcumin's role in promoting tissue repair and mitigating diclofenac-induced nephrotoxicity
(Tabari et al., 2024). In contrast, the diclofenac-treated group displayed severe lesions, including
glomerular tuft enlargement due to vacuolation, sloughing of tubular epithelial cells, interstitial
hemorrhage, and inflammatory infiltration changes confirming diclofenac's nephrotoxic effects
(Saxena and Meshram, 2018). The group treated with curcumin only showed no obvious lesions, with
intact glomeruli and tubules, indicating a protective effect of curcumin against renal damage and
preservation of normal renal histology (Hassan et al., 2026).

The diclofenac-treated group exhibited congestion of the red pulp and depletion of the white pulp, this
result may due to immunosuppression or lymphocyte depletion (Yoo et al., 2025). The mild white pulp
hyperplasia in curcumin-treated group indicating stimulation of lymphoid proliferation and immune
activity this result agreement with (Vyas et al., 2019), while the group with marked changes displayed
pronounced white pulp hyperplasia due to increased lymphocyte proliferation, confirming curcumin’s
immunostimulatory effect, Abari et al., 2024 also reach to same result.

Conclusion

Administered of Diclofenac Sodium at 10 mg/kg b.w. induced marked hepatic damage in rabbits,
characterized by necrosis, congestion, and cellular swelling, confirming the liver as the principal target
organ. Curcumin alone showed no clear lesion in the tissues , and when co-administered with
diclofenac, it reduced the severity of hepatic lesions. All, these findings underscore diclofenac's
hepatotoxic potential and curcumin's partial protective role, with diclofenac administration inducing
significant histopathological damage across the liver, kidney, and spleen consistent with its known
toxicological profile. Curcumin treatment demonstrated protective and restorative properties, reducing
lesion severity, enhancing immune cell activity, and promoting tissue regeneration. The findings
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support the hypothesis that curcumin acts as an antioxidant and immunomodulator, mitigating
diclofenac-induced toxicity and improving organ histology.
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