
 

 

 

                                                                                                      ZANCO Journal of Pure and Applied Sciences  

                                                                                                             The official scientific journal of Salahaddin University-Erbil   
                                                                         https://zancojournals.su.edu.krd/index.php/JPAS                    

                                                                                                                                                               

                                                                                                             ISSN (print ):2218-0230, ISSN (online): 2412-3986, DOI: http://dx.doi.org/10.21271/zjpas 

  RESEARCH PAPER 
 
Histological Impacts of L-Arginine, Vitamin C and Their Combination on 

Liver and Kidney of Paracetamol Treated Rats 

Dlshad H. Hassan
1
, Ali Z. Omar

2
, Dler Q. Gallaly

3
, Sundus R. Ahmad

4
, Ismail M. Maulood

5 

1
Department of Biology, Faculty of Science, Soran University, Erbil-Soran, Kurdistan Region, Iraq 

2
 Department of medical laboratory technology, Shaqlawa technical institute/Erbil Polytechnic University/ Kurdistan region/Iraq 

3
 Department of Physiotherapy, College of health science, Hawler Medical University, Erbil, Kurdistan region, Iraq 

4
 Physiology Unit, Department of Basic Science, College of Medicine, Hawler Medical University, Erbil, Kurdistan region, Iraq 

5
Biology department, College of science, Salahaddin university-Erbil, Erbil, Kurdistan region, Iraq 

 

A B S T R A C T: 

Paracetamol as analgesic drugs makes hepatotoxicity and kidney damage in overdose situations. The present study 

investigates the protective effects of L-arginine and vitamin c against paracetamol toxicity. Thirty male rats with age of eight 

weeks divided into five groups: Control group with normal diet, Model animals received 500 mg/kg of Paracetamol. The Third 

group received 1% of L-arginine and same dose of paracetamol. Forth group received 1% of vitamin c plus paracetamol and the 

last group treated with a combination of all three chemicals. All drugs administrated orally in drinking water for 28 days. Liver 

and kidneys of the control group rats showed increasing in the weight while non-significant result was observed in the other 

groups. Histological investigation of the kidney of the model group shows inflammatory cell infiltration, tubular dilation and 

glomerulus damage, while liver sections shows sinusoid dilation inflammatory cell accumulation hepatocytes degeneration. L-

arginine and vitamin C showed some protective effects when administrated alone but their combination has no good effects when 

compared with control group. In conclusion, L-Arginine administration has good protective effects against toxicity of liver and 

kidney induced by Paracetamol. 
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1. INTRODUCTION  

 

Paracetamol (Par.), as a pain reducing drug, is 

considered safe at convenient doses.  Par. 

overdose makes liver damage and necrosis in 

laboratory animals and humans (Kaplowitz, 2005, 

Jaeschke et al., 2010). Basically, Par.  metabolism 

is done by glucuronidation and sulphation; and a 

small amount changes to N-acetyl-p-

benzoquinoimine (NAPQI) by cytochrome P450, 

which is quickly neutralized by glutathione (James 

et al., 2003).  

 

 

 

 

 

 

 

 

However, kidney damage is not more common 

than hepatotoxicity, but there is a chance for the 

development of acute renal failure without liver 

damage by Par. Indications. (McGill et al., 2012). 

L-arginine (L- Arg.) as a semi-essential amino 

acid is utilized by all types of cells (Wu and 

Morris Jr, 1998). L-Arg. constitutes 7–5% of the 

total amino acids in the human’s normal food 

intake and absorption process is in the jejunum 

and ileum portions of small intestine. L-Arg. 

participates in  protein synthesis, tissue repair, 

urea cycle and immunity functions (White, 1985, 

Hendler and Rorvik, 2008). Immune system 

converts L-Arg. to Nitric oxide in the presence of 

enzyme nitric oxide synthase that has a role in cell 

signaling and oxidative bactericidal 

actions(Popovic et al., 2007). So, L-arginine can 

reduces infection rates, especially in 
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circumstances like surgery or critical 

illness(Böger, 2008). 

Vitamin C (Vit. C), or ascorbic acid, plays 

roles in many biological functions. Vit. C  

participates in the production of collagen by 

taking a role in proline and lysine  hydroxylation 

(Rebouche, 1991). Vit. C as a co-factor is used  in 

different  reactions of hydroxylation, for example,  

biological synthesis of cholesterol, 

catecholamines, ,and some hormones(Chatterjee et 

al., 1975). More ever Vit. is a strong antioxidant 

that prevents  oxidation of low-density 

lipoproteins, boosts iron absorption and  reduces 

free radicals in the stomach  (Buettner and 

Jurkiewicz, 1996). 

The aims of the experiment are to study the 

protective effect of L. Arg., Vit. C and their 

combination against paracetamol toxicity in 

kidney and liver of rats from histological points of 

view. 

2. MATERIALS AND METHODS  

2.1 Animal Grouping and Experimental 

Design 

This study completed with thirty healthy male 

rats weighted between 200–250g with 8 weeks 

old. They harbored in polypropylene cage in the 

animal house belongs to the college of medicine, 

Hawler Medical University. All animals were bred 

under room temperature 25 
o
C with 12 hours of 

light and 12 hours dark pattern. Rats have had 

access to standard food and water ad libitum. The 

rats were distributed into five groups, each with 

six rats. Group I treated as control and receive 

only tap water (Control group). Other groups were 

treated as experimental groups. Group II was 

treated by paracetamol 500mg/kg (Model Group). 

Group III was receiving a combination of 

paracetamol (500mg/kg) and L-Arg. 1%, while 

group (Par.+L-Arg. group). Group IV were 

receiving a combination of paracetamol 

(500mg/kg) and vitamin C 1% (Par+ Vit. C 

group). Group V will be treated with a 

combination of all three substances (Par.+ L-Arg. 

+ Vit. C Group). all drugs were dissolved in tap 

water and administered orally in drinking water 

(Chaudhary et al, 2019). The experiment 

conducted for 28 days. 

2.2 Animal Dissecting and Tissue 

Processing 

The animals were anaesthetized by 

intraperitoneal injection of combination Xylazine 

(12mg/Kg) and Ketamine hydrochloride 

(80mg/Kg). After scarification, livers and kidneys 

removed, weighted by digital balance then fixed in 

formal saline. Dehydration process was done by 

series of ascending concentrations of ethanol 

(50%, 70%, 95% and 100%), followed by clearing 

process by using of xylene then after paraffin 

infiltration and embedding completed. Samples 

have been sectioned by using rotary microtome in 

five micrometer thickness (Bright, MIC) 

following hematoxylin and Eosin staining 

protocols (H&E) (Suvarna et al., 2018). Light 

microscopy examination is completed by digital 

binocular compound microscope. 

2.3. Statistical Analysis 

Statistical analysis was done by GraphPad 

Prism program version 8.3 using one-way 

ANOVA analysis and Tukey as recommended 

post hoc test. 

3. RESULTS AND DISCUSSION 

3.1 Organs’ weights 

As shown in fig.1. A, liver weight in Model 

group increased significantly in compare of the 

control group while no significant difference 

between three other groups when compared with 

the control and Paracetamol group. Par. + L-Arg. 

group, demonstrated better liver weight 

improvement in respect of mean when compared 

to the model group. The hepatomegaly in Par. 

treated rats suggested liver tissue lesions and liver 

injury as a side effect for indications of Par. 

Accumulation of  collagen and extracellular 

protein in hepatic tissue may be the main cause of 

increasing liver weight (Mahmood et al., 2014). 

Liver weight of rats treated with Par. + L. Arg. 

shown closer results to control and it’s maybe due 

to role of arginine in decreasing liver 

damage(Engin et al., 2006) and lipid peroxidation, 

inflammation and free radicals(Butterworth and 

Canbay, 2019). 

Both right and left kidneys weight (fig. 1 B & 

C) have not shown statistical change and there is a 

physiological increase of both kidneys weight 

belongs to Par. model group. There is a correlation 

between kidney damage and increasing kidney 

weight(Nematbakhsh et al., 2013). The Third 
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group of experimental rats that treated with L. 

Arg. Have shown kidneys’ weight close to the 

control group and it’s maybe due to a role of 

arginine in decreasing oxidative stress(Kaul et al., 

2008, Suschek et al., 2003). 

3.2 Kidney and liver histology 

As illustrates in figure 2A, the kidney section 

of control group has normal histological and 

structural appearance while the Par. model group 

showed glomerular shrinkage and degeneration, 

destruction of bowman capsule, inflammatory 

cells, tubular dilation, casts, cell debris in kidney 

tubules (fig. B 1,2&3). 

The results are similar to previous researches 

that have reported kidney damage by Paracetamol 

inductions (ROSITA, 2018, Moshaie-Nezhad et 

al., 2019). The nephrotoxic effects of paracetamol 

may due to interfering with apoptotic pathways 

including activation of caspases and decreasing 

Bcl-xL protein. It’s reported that Par. Can makes 

oxidative stress and inflammation in the kidney 

(Lorz et al., 2005). Free radicals that produce as 

byproducts of Par. Metabolism could make 

glomerular damage and inflammatory cell  

infiltration (Singh et al., 2006). Renal tubule 

necrosis is one of the side effects of Par. Overdose 

(Goodman and Gilman, 2006). 

glutathione and cytochrome p450 system have 

had a critical role in toxicity of Paracetamol. 

However toxic materials are concentrated in 

proximal tubule as a result of secretion and 

reabsorption activities, Cytochrome p450 is 

generally situated in the proximal tubule and in 

less amount in the distal convoluted tubule, 

glomerulus and collecting duct. (McGill et al., 

2012, Mazer and Perrone, 2008). 

Light microscopy examination of kidneys 

treated with Par.+L-Arg. Shown good 

improvement and histological protection but still, 

some tubular dilations and cell debris observed 

(fig. 3.A). 

L-Arg. supplementation effect against 

paracetamol induced nephrotoxicity. L-Arg. has a 

role in the immune system for cell signaling and 

oxidative action therefore it can reduce 

inflammation (Popovic et al., 2007, Kalil and 

Danner, 2006).more ever It’s reported that L-Arg. 

could reduce oxidative stress (Dawoud and 

Malinski, 2020) and improve the  antioxidant 

system in rats(Silva et al., 2017). 

     Paraffin sections of kidneys belong to Par.+Vit. 

C group have shown some protective results 

overall but tubular dilation, glomerular 

degeneration observed as well (fig. 3.B). The 

protective effect of Vit. C may due to its 

antioxidant activity(Grosso et al., 2013). Vitamin 

C has a role in reducing allergic reaction, boosting 

of the immune system and participates in infection 

elimination (Chambial et al., 2013). 

Cross section of kidneys treated with Par. & 

combined L. Arg./Vit. C showed few protective 

effects, glomerular degeneration, tubular dilation 

and debris (fig. 3.C). surprisingly the combined L. 

Arg. And Vit. C supplementation could not show 

better protective result and its controversy with 

the previous finding that their combinations 

shown better anti-inflammatory and antioxidant 

features(Suliburska et al., 2014) 

Paraffin section through the liver of control 

group shown normal structural and histological 

view (Fig. 4. A). As illustrated in Fig. 4. B 1,2 & 

3, several histological alterations like 

inflammatory cells infiltration, central vein 

congestion, sinusoid dilation, hepatic tissue 

dissociation, necrotic cells and shading of cells 

have been noticed. The results are similar to 

previous researches(Jarsiah et al., 2017, Singh et 

al., 2015). In liver as a major organ of par. 

Metabolism , most of Par. is converted  to sulfate 

and glucuronide, and the rest, converted to N-

acetyl-p-benzoquinone imine (NAPQI) (Aycan et 

al., 2014). NAPQI is a reactive chemical and 

detoxified by enzyme glutathione peroxidase. 

Excessive production of NAPQI causes liver 

damage as a result of  decline in the concentration 

of  glutathione (Aycan et al., 2014, Omidi et al., 

2014). At the  time of glutathione deficiency and 

presence of NAPQI, the production of free 

radicals like  hydrogen peroxide, superoxide and 

hydroxyl radicals has been increased and leads to 

oxidative stress (Merhi et al., 2019). 

As shown in Fig. 5. A 1&2, the liver sections 

of liver treated with Par.& L.-Arg. were in 

approximately normal tissue structure regarding to 

hepatocyte and Central vein arrangements and 

appearance but a few inflammatory cell 

infiltrations have been noticed. 

The observed results may due to the power of 

L-Arg. in the improvement of antioxidant system 

and reducing free radicals(De Nigris et al., 2003). 

L-Arg. act as a precursor for nitric oxide that plays 

a role in scavenging of reactive chemical 

species.(Ahmad et al., 2015). More ever  It’s been 

reported that L. Arginine can promotes cellular  
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proliferation and decreases cell death (Greene et 

al., 2013) 

Figure 5.B 1&2 illustrated liver sections of 

Par.+ Vit. C treated group with inflammatory cells 

and congested central veins but protected from 

other damages. The protective results may refer to 

the potential of Vit. C to decreasing cell damages 

and its role in boosting of glutathione antioxidant. 

In Liver sections of Par.+ L-Arg.+Vit. C 

treated group some Inflammatory cells, congested 

central vein and sinusoid dilations observed (Fig. 

5. C1&2). Vitamin C can act as a strong 

antioxidant  whereas at the same time it can show 

free  radical promoter activities and  produce 

reactive substances (Pehlivan, 2017). Chemical 

interactions could not be neglected as a cause for 

the elimination of combined Vit. C and L. Arg. 

effects. 

 

 

 

 
 

 

 
 

Figure 1. showing the weight of liver (A), right(B) and left 

kidney (C)per 100gm of body weight. Different letters on 

bars mean significant change and the same letters means no 

significant change 

 
Figure 2. showing cross section through kidneys of the 

control group (A) and paracetamol group (B 1,2 and 3). 

Control group showing normal appearance in the glomerulus 

(G) and kidney tubules (KT). Paracetamol group showing 

glomerular shrinkage and degeneration (black arrow), 

tubular dilation (blue arrow), cellular debris (elbow arrow) 

and casts (red arrow). H and E stain 400 X 

 
Figure 3. cross section through kidneys of rats treated 

with Par. & L. Arg. (A), P& vit. C (B) and P& L. Arg./Vit. 

C (C). Arg. group shows some tubular dilation and cell 

debris inside kidney tubules (black arrow) with normal 

glomerulus. Vit-c group shows some glomerular 

degeneration (black arrow) and tubular dilation (blue arrow). 

Arg.-Vit-c group shows some tubular dilation (black arrow) 

and cell debris (blue arrow) with deformed glomerulus. 

H&E stain, 400 X 

 
Figure 4. Figure 4 A, shows section of the liver belong to 

the control group with normal central vein (CV) and 

sinusoids (s). H & E stain. 100x. Histological sections 

through liver of the Paracetamol treated group (B1,2,3) 

show Inflammatory cells (IC), congested central veins (blue 

arrow) and sinusoid dilation (black arrow) filled with shaded 

hepatocytes. B1,2 H &E. 100x, B3 H &E 400X. 

 
Figure 5. A1,2 show cross section of rat liver treated with 

Paracetamol and Arg. with approximately normal hepatic 

structure and central vein (CV), some inflammatory cells 

A B C 
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(blue arrow) were seen. H& E stain 400 X. B1,2 cross 

section of liver belongs to Paracetamol and Vit. C group 

show central vein congestion (black arrow) and 

inflammatory cells (blue arrow) H& E stain 100 X. fig. C1,2 

show liver section of rats treated with paracetamol, Arg, and 

Vit. C. Inflammatory cells (blue arrow), congested central 

vein (black arrow) and dilated sinusoids observed. H& E 

stain 400X 

4. CONCLUSIONS  

      From the present study, it can be understood 

that L. arginine shows a good protective effect 

against Paracetamol toxicity. Vitamin C also 

shows some positive effect as well. Both Vit. C 

and L. Arg. show better result compared to their 

combination. 
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