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ABSTRACT 
Background and Objective: Panax ginseng is a cornerstone of 

traditional Oriental medicine, renowned for its pharmacologically 

active ginsenosides, which possess potent antioxidant and anti-

inflammatory properties. The present study evaluated the 

Hepatoprotective efficacy of an alcoholic root extract of P. ginseng 

against ibuprofen-induced liver injury in an experimental rat model. 

Methods: Histopathological analyses were performed to evaluate the 

Hepatoprotective efficacy of an alcoholic root extract of P. ginseng 

against ibuprofen-induced liver injury in an experimental rat model. 

Results: Histopathological analyses demonstrated that ibuprofen 

administration caused severe hepatic damage characterized by 

vacuolar degeneration, coagulative necrosis, and sinusoidal 

congestion, while co-treatment with ginseng extract produced 

amelioration of these pathological changes. Remarkably, the optimal 

dose of ginseng extract resulted in near-complete restoration of hepatic 

architecture, reduction of necrotic foci, and resolution of inflammatory 

infiltrates. Conclusions: These findings provide compelling evidence 

that P. ginseng exerts significant protective and regenerative effects 

against NSAID-induced hepatotoxicity, most likely mediated through 

its antioxidant and anti-inflammatory mechanisms, and suggest its 

potential as a promising adjuvant therapeutic agent in drug-induced 

liver disorders. 
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Introduction   
The main way that nonsteroidal anti-

inflammatory medications work is by blocking the 

cyclo-oxygenase enzymes (COX-1 and COX-2) to 

stop the production of certain prostaglandins 

(PG). COX catalyzes the release of prostanoids 

such as thromboxane (TXA) and PG from 

arachidonic acid [1]. These prostanoids play a 

crucial role in inflammation and pain signaling 

within the body. By inhibiting these enzymes, 

NSAIDs effectively reduce inflammation, 

alleviate pain, and lower fever, making them 

widely used in the treatment of various conditions. 

These substances are implicated in the 

inflammatory process and exacerbate discomfort. 

The effects on the gastrointestinal tract have been 

the main focus of most earlier research [2, 3]. 

Ibuprofen is one of the many antipyretic 

medications that are manufactured in tablet form. 

Ibuprofen, a non-steroidal anti-inflammatory 

medicine (NSAID) [4]. Ibuprofen works primarily 

by blocking the production of prostaglandin 

precursors. The enzyme phospholipase A2 causes 

membrane phospholipids to release arachidonic 

acid in response to physiological or pathological 

stimulation. One of three enzymatic pathways—

cyclooxygenase (COX), lipoxygenase (LOX), or 

cytochrome P450 (CYP450)—receives 

arachidonic acid; prostaglandins, prostacyclins, 

and thromboxanes are produced from arachidonic 

acid via the cyclooxygenase pathway [5]. Finally, 

arachidonic acid is transformed into HETEs and 

epoxyeicosatrienoic acids (EET) via the 

cytochrome P450 pathway [5, 6]. In order to 

improve the risk-benefit ratio of administering 

NSAIDs, one study developed a risk score. This 

score accurately classified the one-year risk of 

severe toxicity among NSAID users [7]. 

Moreover, nothing is known about the mechanism 

underlying NSAID-induced liver injury. The 

potential for elevated rates of drug-induced liver 

damage and Reye syndrome should be taken into 

consideration due to the growing usage of 

ibuprofen in children [8]. It is advised to take no 

more than 3200 mg of ibuprofen each day. 

Ibuprofen overdose can be extremely harmful, 

especially in youngsters who consume 400 mg/kg 

or more. Seizures, apnea, high blood pressure, and 

possible liver and kidney damage are all 

consequences of overdosing. High-dose ibuprofen 

taken over an extended period of time is also 

linked to an elevated risk of myocardial infarction 

[9]. The pharmacological effects of ginseng can 

be understood in the light of their polyvalent 

actions as demonstrated by ginseng saponins with 

their positive anti-mutagenic, anticancer, and 

protective action against mammalian tumor cell 

lines and anti-diabetes [10]. Ginseng has immune-

stimulatory, anti-inflammatory, and 

antihepatoxicity effects [11]. It is well known for 

its strong antioxidant effect, for its antioxidant 

property due to its ability to scavenge free radicals 

and to neutralize ion-induced peroxidation [12]. 

So, this study was aimed at studying the effect of 

ginseng extract against ibuprofen-induced 

histopathological changes of liver tissue in male 

rats. 

Materials and Methods 

Ibuprofen 
Was obtained from General Company for the 

Manufacture of Pharmaceuticals and Medical 

Appliances Samarra Iraq.    

Panax ginseng roots extraction  
The ginseng roots were purchased from the 

Agricultural Supplies Market, Baghdad, and were 

packaged by IKO Company, Iraq-Baghdad. The 

method used in extraction is maceration. The 

dried ginseng roots were ground into a fine 

powder then sieved to obtain a uniform particle 

size. The ginseng powder was extracted 3 times 

with 70% ethanol, with a solvent to solid material 

ratio of 3:1 (15 mL ethanol: 5 g ginseng). The 

extracts were filtered using a Whatman no. 2 filter 

paper to remove any debris. The filtrates were 

concentrated using a rotary evaporator at 40°C 

then dried in an oven to obtain the powdered 

extract and stored at - 80°C in a deep-freezer. 

[13]. 

Animals 
This investigation was conducted from August 

24 to September 26, 2024, in the animal house of 

Veterinary Medicine College at Tikrit University. 

Seventy mature male Albino rats that appeared to 

be in good health were acquired. The creatures are 

8–10 weeks old and weigh between 200 and 250 

g, with an average of 225 g. Standard cages made 

of plastic measuring 46*28*13 cm were used to 

house the animals. They were maintained in an 

atmosphere that was suitable for them (20–25 Cᵒ).       

General Experimental Design 
The animals used in the current study were 

divided into 7 groups, and each group contained 

10 rats, as follows: 

 G1: control group received normal saline 

(orally) for 30 days.  

 G2: rats received (5ml/kg) dimethyl sulfoxide 

(DMSO) [14] (orally) daily for 30 days.  

 G3: rats received Ibuprofen (120mg/kg) 

(orally) [15] daily for 10 days. 
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 G4: rats received Ibuprofen (120mg/kg) daily 

for 30 days. 

 G5: rats received ginseng extract (20mg/kg) 

[16] (orally) daily for 30 days. 

 G6: rats received Ibuprofen (120mg/kg) for 10 

days and followed by ginseng extract 

(20mg/kg) daily for 20 days. 

 G7: rats received Ibuprofen (120mg/kg) and 

ginseng extract (20mg/kg) daily for 30 days. 

Histological study 
Rat liver pieces were taken, fixed with 10% 

formalin, paraffin-processed, cut with a rotary 

microtome to a thickness of six micrometers, and 

stained with Hematoxylin and Eosin (H&E) 

histological stains [17]. Through the use of an 

Optica microscope (Italy), sections were 

inspected. 

Results & Discussion  

Control group 
Microscopic examination revealed a normal 

liver structure. The liver lobule was observed with 

a central vein, surrounded by blood sinusoids at 

the periphery. These sinusoids contained Kupffer 

cells and red blood cells. The liver tissue 

consisted of columns of polyhedral cells, each 

with spherical basophilic nuclei. (figure:1). 

Dimethyl sulfoxide group 
Histological examination revealed cytoplasmic 

vacuolar degeneration in the liver parenchyma. 

Necrotic liver cells lacking nuclei were observed, 

and the blood sinusoids contained Kupffer cells. 

The portal area of the liver showed a congested 

portal vein and branches of the bile duct 

surrounded by infiltration of white blood cells. 

Liver cells were present around the portal area. 

(Figure 2). 

Ibuprofen (10 days) group 
The cross section of this group showed that the 

portal area had portal vein, engorged with frothy 

blood and WBC's The wall of vein was 

Surrounded by a great number of inflammatory 

WBC, the liver cells were hypertrophied and 

Containing cytoplasmic vacuolation, Certain 

nuclei of liver cells were pykontic (figure 3).  

Ibuprofen (30 days) group 
Under microscope, the liver lobule had Central 

vein which demonstrated with hyperemic 

hemolyzed blood, The Inflammatory WBC's were 

infiltrated around the wall of central vein. Most of 

liver Cells Were degenerated with vacuolation in 

its cytoplasm, the blood sinusoid was containing 

few Kupffer cells (figure 4). 

 

 

Ginseng (30 days) group 
The microscope examination showed that the 

liver tissue had great Central vein containing 

masses of frothy clot, the central vein was 

surrounded with columns liver cells which 

containing Spherical nuclei, there was of 

cytoplasmic vacuolation of certain liver cells, 

blood sinusoid had Kupffer cells. (figure 5). 

Ibuprofen (10 days) and ginseng (20 days) 

group 

The liver cells appeared as Columns 

extended toward the central vein, those cells 

were polyhedral with Spherical nuclei, the 

blood sinusoid were present around the 

columns of liver cells and passing toward the 

central vein with presence of Kupffer cells. 
(figure 6). 

Ibuprofen and ginseng group 
The histological sections of this group showed 

the liver parenchyma had hypertrophic liver cells 

with extensive vacuolation of its cytoplasm 

pyknotic nuclei, certain liver cells were lost its 

nuclei and demonstrated necrotic cells, few 

Kupffer cells were Seen in the blood sinusoid 

narrow. (figure 7).  

 
Fig (1): Liver cross section of control group 

showed normal central vein (CV), hepatocytes 

(HC), sinusoids (S), with Kupffer cells (KC) 

H&E, X40. 



Tikrit Journal of Veterinary Sciences (2026) 5(1): 207-214 

DOI : 10.25130/tjvs.5.1.22 

  

 

210 

 
Fig (2): Liver cross section of DMSO group 

showed cytoplasmic vacuolar degeneration of 

liver cells (A), Necrotic liver cells with devoid 

nuclei (B), Narrow blood sinusoids with Kupffer 

cells (C).H&E, X40. 

 
Fig (3): Liver cross section of Ibuprofen (10 days) 

group showed portal area, portal vein with frothy 

blood (A), WBC’s infiltration (B), hypertrophic 

liver cells (C), with vacuolation, pyknotic nucleic 

(D), H&E X40. 
 
 
 
 

 

 

 

 
Fig (4): Liver cross section of Ibuprofen (30 days) 

group showed central vein with hyperaemic 

hemolyzed blood (A), WBC’s infiltration (B), 

degenerated liver cells (C). Kupffer cells in the 

blood sinusoid (D), H&E X40. 

 
Fig (5): Liver cross section of Ginseng (30 days) 

group showed Central vein of liver with frothy 

blood (A), columns of liver cells (B). Which had 

vacuolation in its cytoplasm, narrow blood 

sinusoid (B), H&E X40. 
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Fig (6): Liver cross section of ibuprofen (10 days) 

with ginseng (20 days) group showed Central vein 

(A), radial pattern of liver cells of polyhedral 

Shape (B), blood sinusoid with Kupffer cells (C), 

H&E X40. 

 
Fig (7): Liver cross section of ibuprofen with 

ginseng group showed liver parenchyma, 

hypertrophic liver cells (A) with cytoplasmic 

vacuolar degeneration (B) pyknotic nuclei (C) 

Kupffer cells (D), H&E X40. 

The findings of the present study also indicated 

that administration of DMSO resulted in certain 

histological alterations in the liver, which were the 

loss of cytoplasmic vacuolar degeneration of the 

liver cells, blood congestion, and infiltration of 

WBC. These results were consistent with what 

[18] reported in the sense that the Dimethyl 

Sulfoxide (DMSO) treatment triggered several 

histological changes, including lymphocytic 

infiltration and the destruction of some liver cells. 

In addition to degeneration of the wall of the 

blood vessels in the liver, came rupture of 

cytoplasm of some cells and lipid droplets. That it 

was caused by DMSO leading to oxidative stress 

and production of free radicals in liver that affect 

the histology.       

The histological results from this study showed 

that ibuprofen led to several changes in the liver 

tissue of the experimental animals. [19] also found 

that ibuprofen at 500 mg/kg body weight caused 

notable changes in normal liver cells, such as 

vacuolization, hepatomegaly, and centrilobular 

necrosis. Other research has shown that ibuprofen 

can alter the structure and permeability of liver 

cells. Increased levels of liver marker enzymes are 

often linked to ibuprofen-induced liver cell 

damage, which results from cell leakage and loss 

of membrane integrity [20].  

In this study, ibuprofen administration caused 

histological abnormalities in the liver tissue. 

These disturbances were visible as vascular 

blockage in the central venule and mild swelling 

in the portal tract, which appeared in both treated 

groups. 

According to [21], liver problems caused by 

taking ibuprofen may happen because of the 

production of free radicals.  

The current study found that ginseng helps 

repair liver damage caused by ibuprofen, showing 

clear improvements in liver cells and tissue. [22] 

confirmed ginseng's antioxidant benefits by 

showing it reduces ROS, which are the main 

cause of oxidative stress and tissue damage. 

Aminotransferases are sensitive markers for liver 

cell damage and can help identify acute liver 

disorders like hepatitis. The pattern of 

aminotransferase increase can also be useful for 

diagnosis. 

When ginseng extract was utilized, it was 

evident that it improved the texture of the liver, 

which was destroyed by ibuprofen. This 

improvement was greater when ibuprofen was 

administered. The Hepatoprotective effect of 

ginseng extract against lead-induced liver damage 

in rats is consistent with the observation made in 

[23, 24] that the inflammatory effect of root 

ginseng has been responsible for the hepatic cells, 

including the production of inflammatory 

cytokines (TNF-Y, IL-IB), which inhibit tumor 

necrosis factor alpha (TNF-&). NF-KB activation 

was stimulated. By preventing the activation of 

proliferation with collagen fiber expression and 

inhibiting metallo-proteinase-1 in hepatic stallic 
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cells, which is the primary source of tissue 

fibrosis, ginsenosides' ameliorating effects 

considerably reduce liver fibrosis [25,26]. Similar 

research has also been published on the root 

ginseng extract's ability to modulate liver 

cytochrome P450 activation and protein 

phosphorylation, as well as its regulation of 

inducible hepatic enzymes [27]. 

Conclusions 
It’s concluded that the alcoholic extract of 

ginseng roots shows a protective effect for liver 

tissue injuries and improves the functions and 

enzymes of liver. 
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التأثير الوقائي للكبد لمستخلص الجينسنغ الكحولي ضد السمية الكبدية الناجمة عن الإيبوبروفين في 

 الجرذانذكور 

 
3 وسن سرحان عبيد 2 سهام عجمي وادي, 1 السلام حمدشيلان عبد                                                   

، كلية الطب البيطري، جامعة فرع الادوية والفسلجة والكيمياء الحياتية .3,21

 ، العراقتكريت

    

 الملخص

أحذ انشكائض الأساسٛح فٙ انطة انششقٙ انرقهٛذ٘، ٔٚشرٓش تاحرٕائّ  (Panax Ginseng) ٚعُذ اندُٛسُغ :الخلفية والهذف

عهٗ يشكثاخ اندُٛسُٕٛسٛذاخ انفعانح دٔائًٛا، ٔانرٙ ذًرهك خصائص قٕٚح يضادج نلأكسذج ٔيضادج نلانرٓاتاخ. ْذفد 

اتح انكثذ انًسرحثح ضذ إص P. ginseng انذساسح انحانٛح إنٗ ذقٛٛى انفعانٛح انٕقائٛح نهكثذ نهًسرخهص انكحٕنٙ ندزٔس 

  .تالإٚثٕتشٔفٍٛ فٙ ًَٕرج ذدشٚثٙ تاسرخذاو اندشراٌ

 .Pأخُشٚد ذحهٛلاخ َسٛدٛح يشضٛح نرقٛٛى انفعانٛح انٕقائٛح نهكثذ نهًسرخهص انكحٕنٙ ندزٔس :ائق العملرالمىاد وط

ginseng إصاتح انكثذ انًسرحثح تالإٚثٕتشٔفٍٛ فٙ ًَٕرج ذدشٚثٙ تاسرخذاو اندشراٌ ضذ. 

أظٓشخ انرحهٛلاخ انُسٛدٛح انًشضٛح أٌ إعطاء الإٚثٕتشٔفٍٛ أدٖ إنٗ حذٔز ذهف كثذ٘ شذٚذ، ذًٛض تانرُكس  :النتائج 

انفدٕ٘، ٔانُخش انرخثش٘، ٔاحرقاٌ اندٕٛب انكثذٚح، فٙ حٍٛ أدٖ انعلاج انًرضايٍ تًسرخهص اندُٛسُغ إنٗ انرخفٛف يٍ 

دشعح انًثهٗ يٍ يسرخهص اندُٛسُغ أسفشخ عٍ اسرعادج شثّ كايهح نهثُٛح ْزِ انرغٛشاخ انًشضٛح. ٔيٍ انلافد نهُظش أٌ ان

 .انطثٛعٛح نهكثذ، يع اَخفاض انثؤس انُخشٚح ٔصٔال الاسذشاحاخ الانرٓاتٛح

ًٚرهك ذأثٛشاخ ٔقائٛح ٔذدذٚذٚح يهحٕظح ضذ انسًٛح P. ginseng ذٕفش ْزِ انُرائح دنٛلًا قًٕٚا عهٗ أٌ  :الاستنتاجات 

انًسرحثح تًضاداخ الانرٓاب غٛش انسرٛشٔٚذٚح، ٔٚشخح أٌ ٚكٌٕ رنك يٍ خلال آنٛاذّ انًضادج نلأكسذج ٔانًضادج انكثذٚح 

 .نلانرٓاتاخ، يًا ٚشٛش إنٗ إيكاَاذّ كعايم علاخٙ يساعذ ٔاعذ فٙ حالاخ اضطشاتاخ انكثذ انُاخًح عٍ الأدٔٚح
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