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           This research aimed to assess the protective impact of standardized milk 

thistle extract (silymarin, SIL) on hepatotoxicity based on acute paracetamol 

intoxication in rats in comparison with N-acetylcysteine (NAC). 

          To do so, a randomized controlled experimental study on male albino rats 

was achieved at the Animal Laboratory House in the College of Veterinary 

Medicine, the University of Mosul. 

         A total of 48 rats weighed 191 to 245 g and were randomly divided into 8 

groups, (6 rat  group)  

1. Control group: The rats received normal saline 5 mL/kg BW (body weight) 

orally, once daily for 7 consecutive days. 

2. paracetamol intoxicated group: The rats were left untreated and on the 7th 

day, the animals received a single paracetamol dose (2000 mg/kg BW). 

3. SIL group: The rats received SIL dose (200 mg/kg BW/day) for 7 consecutive 

days.  

4. NAC group: The rats received NAC (250 mg/kg BW/day) for 7 consecutive 

days. 

5. paracetamol + SIL group: On the 1st day the rats received a single 

paracetamol dose (2000 mg/kg BW) then after 1.5 hours, the animals have post-

treated with a SIL dose (200 mg/kg BW/day) for 7 consecutive days.  

6. SIL + paracetamol group: The rats were pretreated with SIL (200 mg/kg 

BW/day) for 7 consecutive days. On the 7th day, after 2 hours of giving a SIL, 

animals received a single paracetamol dose (2000 mg/kg BW).  
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7. paracetamol + NAC group: On the 1st day animals received a single 

paracetamol dose (2000 mg/kg BW) then after 1.5 hours, the animals were post-

treated with a NAC dose (250 mg/kg BW/day) for 7 consecutive days. 

8. NAC + paracetamol group: The rats were pretreated with NAC (250 mg/kg 

BW/day) for 7 consecutive days. On the 7th day, after 2 hours of giving NAC, 

animals received a single paracetamol dose (2000 mg/kg BW).  

           All substances are freshly prepared and given by oral gavage. On the 8th 

day, serum was separated for estimation of serum alanine aminotransferase (ALT), 

aspartate aminotransferase (AST), alkaline phosphatase (ALP), malondialdehyde 

(MDA), total antioxidant capacity (TAC), and tumor necrosis factor-alpha (TNF-

 Furthermore, a histological examination of the liver sections with hematoxylin 

and eosin staining was performed.  

          This study established that paracetamol acute intoxication resulted in a 

considerable escalation of blood levels of liver damage indicators (AST, ALT, and 

ALP serum levels), oxidative status alterations (reflected by significant increasing 

serum MDA content and decreasing serum TAC levels), and activation of an 

inflammatory response (indicated by a significant elevation in serum TNF-  levels) 

compared to the normal control group. 

           Post and pre-SIL treatment result in significant attenuation of paracetamol 

toxicity explained by a significant decrease in serum liver enzyme levels, 

alleviation of oxidate stress by a noticeable decrease in serum MDA content, and 

significant elevation of serum TAC. Moreover, decrease serum TNF-  levels, 

compared to paracetamol hepatotoxic group. 
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        Similarly, NAC post and pretreatment result in a significant alleviation of 

hepatotoxic effect of paracetamol, exposed by the significant decline in serum liver 

enzymes levels, improvement of antioxidant status with significant inhibition of 

serum MDA and elevation TAC, and decreasing the inflammation represented by 

low serum TNF-  levels compared to the hepatotoxic group. 

         Additionally, histopathological changes in liver histo-architecture provided 

substantial support for the serum biochemical results that were previously 

described. The representative derangement in liver architecture observed in 

paracetamol intoxicated animals was improved in animals treated with either SIL 

or NAC. Silymarin exhibits considerable regeneration activity and fewer 

disorganized hepatocytes, which are almost identical to the normal hepatic 

architecture. Likewise, NAC treatment revealed a marked regeneration and 

improvement in hepatocytes, near the normal histologic architecture.  

Conclusions: Acute high oral dose of paracetamol adversely disrupt liver 

functioning, evidenced by alteration in hepatic serum-biochemical indices, 

oxidative/anti-oxidative state parameters, inflammatory response, and liver histo-

architecture alterations. The current research showed that SIL might act as a shield 

for rats' livers against acute hepatic damage caused by large doses of paracetamol. 

In a way similar to well-known hepatic defender NAC, the conferred therapeutic 

effects of SIL against paracetamol-related hepatotoxicity seem through its anti-

oxidative and anti-inflammatory qualities cause it to have hepatoprotective effects 

and then maybe can replaced for NAC therapy of paracetamol intoxication in an 

experimental animal model.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 



 


