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This research work was performed to evaluate the hepatoprotective activity of methanolic extracts of Mentha spicata and 
Capsicum annum leaves in comparison with silymarin in paracetamol induced hepatotoxicity in albino rats. Six groups 
each comprising of six albino rats were treated orally for 15 days. Group-I served as negative control, received 100mg/kg 
paracetamol, Group-II received 200 mg/kg M. spicata + 100 mg/kg paracetamol, Group-III received 200mg/kg C. annum 
+ 100 mg/kg paracetamol, Group VI received 100 mg/kg M. spicata and 100mg/kg C. annum, Group V received 
100mg/kg silymarin, Group IV served as normal control and received 10% DMSO. Hepatoprotective effect was evaluated 
by comparing serum bilirubin, serum ALP, serum glutamate pyruvate transaminase or (ALAT), serum glutamate 
oxaloacetate transaminase or (ASAT), albumin, globulin and total protein and liver histopathology. Results were 
represented as mean ±SEM. One-way ANOVA was done followed by post hoc Tukey’s test with a highly significance 
level of P ˂0.001. All the evaluated extracts exhibited hepatoprotective potential as compared standard drug silymarin.   
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INTRODUCTION 

Liver is a site in the body responsible for the 
metabolism of carbohydrates, proteins and lipids. It is also 
responsible for health maintenance because it regulates 
processes like hemostasis, disposition of endogenous 
substances (xenobiotics), drugs and detoxification of toxic 
substances (Kris-Etherton et al. 2004; Wang et al. 2004). 
Even after advancement in health care still there is no 
effective medicine available which offers the protection to 
liver from the damage to hepatic cells. Day to day 
increase in exposure to chemicals has resulted in more 
incidence of hepatotoxicity and other liver ailments, 
therefore it is need of time to find out new drugs from 
natural sources to protect against liver ailments (Sisein, 
2014; Jurkovič et al. 2008). Medicinal plants are rich 
source of antioxidants having ability to reduce the 
oxidative stress and ultimately protects the body against 
various chronic diseases like aging, diabetes, cancer, 
inflammatory, cardiac dysfunction according to World 
Health Organization (Kurutas, 2015). Use of medicinal 
plants has gained prime importance in developing 
countries because of their safety profile, cost effectiveness 

and efficacy (Shinwari, 2010). Pakistan has rich medicinal 
plants reserves and local communities of different areas 
are well aware to traditional use of these plants (Shinwari, 
2011). Traditionally medicinal plants are used to treat 
different types of illnesses ranging from the headache to 
stomachic to cut and wound (Thapa and Walia, 2007). 
Therapeutic Significance of medicinal plants is due to 
presence of phytochemicals like tannins, alkaloids, 
flavonoid, and phenolic compounds. There is scanty 
scientific evidence available for use of medicinal plants for 
treatment of different diseases. Mentha 
spicata var. viridis L. belongs to family Lamiaceae. It is 
widely known that Peppermint relieves diseases of the 
digestive system and is a common treatment for various 
traditional and famous medicines in Europe, China, Arabia 
and the Indian subcontinent. The leaves are carminative 
and used for the treatment of digestive disorders such as 
indigestion (such as complaints from the upper digestive 
tract), bacillary dysentery, stomach upset, gastrointestinal 
and intestinal inflammation. It is also used as a yellow 
channel, menstruation, angular worm, to promote 
breastfeeding, and as an analgesic. It has anti-fungal and 
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anti-bacterial activity (Das et al. 2018; Dkhil et al. 2010). 
Capsicum annum belong to family Solanceae. It is 

commonly known as pepper, used as an anti-
inflammatory, anti-diabetic, anti-cancer, anticoagulant, 
anticoagulant, analgesic and arthritis, and modulatory 
effects, memory enhancement, pain relief, and as 
hypoglycemic agent. It also causes irritation in mucosa, 
inflammation, and neurotoxicity (49). In traditional 
medicine, used as a nutritional supplement, to treat cough, 
toothache, sore throat, parasitic infections, arthritis and 
healing, as an anti-septic and anti-inflammatory, an 
appetite stimulant (Ballina-Gómez et al. 2013; Ben Saad 
et al. 2017), antioxidants and immune effects (Caro  et al. 
2018). 
  
MATERIALS AND METHODS 

Plant Collection 
The plants (mentha and capsicum annum  leaves) 

were collected from Sheikhopura, Punjab, Pakistan and 
was authenticated by Mr. M. Ajaib, curator of Sultan 
herbarium, Department of Botany, Government College 
University (GCU), Lahore, Pakistan. A specimen of plant 
was deposited in herbarium of GCU under voucher No: 
GC.Herb.Bot.2H30, 2HG34 respectively. The plant was 
dried under shade for about 10 days and then pulverized. 
Powder was stored in amber colored bottles. 

Extraction and Fractionation 
One kg shade dried and pulverized plant material was 

macerated using 6L of analytical grade methanol. The 
extract was filtered on 7th day and was concentrated with 
the help of rotary evaporator at 400oC under reduced 
pressure. The residue (Crude methanol extract) of both M. 
spicata and C. annum and the residues thus obtained 
were used to evaluate their in vitro hepatoprotective 
potential. 

Animals 
In current studies, Adult albino male rats (36) 

weighing 200-250 g were used. These animals were kept 
in the animal house of Institute for Molecular Biology and 
Biotechnology (IMBB), The University of Lahore. These 
animals were protected under controlled temperature and 
humidity conditions. The experimental protocol was 
approved by the IMBB and the Ethics Committee. Animals 
were maintained in a 12 hrs light/dark cycle at 28+3 °C. 
They had free access to standard pellet food and tap 
water. Intake of feed and water was observed and 
assessed for all the animals during the treatment. 

Experimental design 
The in vivo hepatoprotective activity of MEBP was 

determined using the PCM-induced hepatotoxicity test in 
rats. The animals were divided into 6 groups (n = 6) and 
administered with test solutions as described below. 
Group-I served as negative control and received 

100mg/kg paracetamol. Group-II received 200 mg/kg 
mentha, Group-III received 200 100 mg/kg capsicum 
annum. Group-VI received 100 mg/kg mentha and 
100mg/kg capsicum annum. Group-V received 100mg/kg 
silymarin. Group-IV served as normal control and received 
10% DMSO. These extract doses (200 mg/kg) were used 
in the presence of both extracts. Prior to the experiment, 
the animals were fasted for 24 hours under standard 
laboratory conditions. After 24 hours, each group of rats 
received a dose of oral test solution and oral 
administration of PCM was performed for 3 consecutive 
days, 3 hours after squeeze administration. After hepatic 
injury, the animals were anesthetized with ethyl ether, and 
the blood was dried to study biochemical factors. Animals 
were then sacrificed by cervical dislocation, and the liver 
was expelled for pathological anatomy studies. 

 Biochemical Study 

 Liver function tests (LFT) analysis 
All the animals were anesthetized with mild ether after 

paracetamol intoxication and blood collected by heart 
puncture method. By using Randox laboratory kits, liver 
function tests (ALT, AST, ALP, and total bilirubin) were 
analyzed (Abdessemed et al. 2011; Wan et al. 2013; 
Mallory and Evelyn, 1937). 

Histological study 
Liver tissues were embedded in soft paraffin wax. 

Fine sections were cut and stained with eosin and 
hematoxylin, then studied under microscopic for observing 
pathological changes in liver tissues.  

Statistical analysis 
Data obtained are presented in mean ± standard error 

of mean (SEM). The data were analyzed using the one-
way analysis of variance (ANOVA), and the differences 
between the groups were determined using the Dunnett 
post hoc test as provided by the Graph pad PRISM V5.02 
software. The limit of significance was set at P < 0.05 
(Rajesh et al. 2009). 

RESULTS  

Biochemical examination 
Paracetamol significantly increased ALT, AST, ALP, 

total bilirubin and MDA level, decreased GSH level  as 
compared to control group (p<0.05) shown in Table I, II, 
and III. Ethyl acetate effectively restored these changes 
which were similar to silymarin.Graphical representation 
given in Figure 1 and 2. 

Histopathological Examination 
Quickly after blood sampling and an hour after the last 

dose administration, the livers were excised and fixed in 
10% buffered-formaldehyde at room temperature. Livers 
that were removed from rats were first rinsed in 85% 
saline solution (85% NaCl solution) for about 3 minutes, in 
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order to remove blood or debris attached to external 
surface of the organs. The organs were then cut into 
smaller pieces of 2-4 µm. 

Fixation 
Tissues were fixed in Bouin’s fixative for 6-24 hrs. 

Fixation preserves a sample of biological material (tissue 
or cells) as close to its natural state as possible in the 
process of preparing tissue for examination. 

 
 
Figure 1:  Bar chart showing the Hepatoprotective effect on different enzyme level ALT, AST, ALP and Total 
Bilirubin of Mentha spicata and capsicum annum methanolic extract against paracetamol induced liver damage. 
 

 
Figure 2: Bar chart showing the Hepatoprotective effect on level of Albumin, Globulin and total protein of M. 

spicata and C. annum extract against paracetamol induced liver injury. 
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Figure 3: Histopathological studies of Liver A. 
Paracetamol treated group B. M. spicata treated group 
C. C. annum treated group D. combination of both (M. 
spicata and C. annum) E. Silymarin treated group F. 
Normal group 

DISCUSSION 
The hepatoprotective studies in paracetamol induced 

rats to prove it was claimed to be used in a number of 
therapeutically assiduities such as for the treatment of 
ulcer and tumors, this was due to generation of free 
radicals in the body. Paracetamol is widely used pain killer 
in our region, so it was reported that its overdose cause 
hepatic necrosis, hemorrhage in human and experimental 
animals (Sarkar et al. 2015; Parameswari et al. 2013). For 
studying the hepatoprotective effect of medicinal plants 
the most commonly used injury was hepatic injury induced 
by paracetamol. Assessment of hepatic damage was 
assessed by histopathological evaluation as well as liver 
function tests along with serum markers in circulation. 
Free radicals were produced when paracetamol 
undergone metabolism in liver, yields peroxide radicals 
upon reaction with free oxygen anions. Integrity of 
membranes was destroyed when it making covalent 
bonds with lipids. Hepatotoxicity produces due to 
alteration in membranous structure of experimental rats. It 
was obvious from the results of Figure 1 & 2 that plant 
extracts were reduced the level of biochemical parameters 
in hepatotoxic model. Reduction in liver enzymatic levels 
towards normal values gave the indication of regenerative 
process of membrane. Crude methanolic extract showed 
protective effect when it compared with results of toxic 
group which is treated with paracetamol, showed normal 
articulator when compared with standard drug silymarin 
(Parmar et al. 2010). 

Herbal medicines are promising choice over modern 
synthetic drugs. They have become the focus of intense 
study in term of conservation as to whether their traditional 
uses are supported by actual pharmacological effects or 
merely based on folklore. 

In the present study, the hepato-protective effect of 
extract of Mentha and Capsicum was evaluated against 
paracetamol induced hepatotoxicity in rats after 15 days 
treatment. 

In 15 days experiment, orally administration of 
paracetamol significant increase the ALT, AST, ALP, total 
protein, albumin and globulin level and the bilirubin level. 
In treatment group treated with Mentha are decreased in 
all parameters and other treated group treated with 
Capsicum and combination of both Capsicum and Mentha 
are show same pattern.   

ALT is a metabolic enzyme expressed in the liver. The 
increase in serum ALT activity is mainly related to liver cell 
membrane damage and enzyme leakage (Kim et al, 
2016), provided that liver damage, ALT is released in the 
blood, so that the elevated level of ALT is an indication of 
liver damage and has been associated with Liver 
Increased serum ALP activity is also associated with 
pathological liver damage (Dave & Paul, 2009). 

The increase in serum AST activity is mainly related to 
cell membrane damage and enzyme leakage, every time 
the liver is damaged, the AST enzyme is released into the 
blood, so the high level of AST It is an indicator of liver 
damage and is associated with liver injury (Naidu et al. 
2014). AST is found in the liver, skeletal muscle, kidneys, 
Heart and red blood cells. The high level of AST cause 
liver damage, in our results shows that the value of AST 
after the treatment of Mentha and Capsicum is low as 
compare to negative control. 

ALP enzyme is released into the blood, so the high 
level of ALP it is an indicator of liver damage and is 
associated with liver injury (Samarth & Kumar, 2003). In 
figure 1 shows the concentration of ALP in different 
treated and control groups. In this figure shows that 
Mentha and Capsicum are control the concentration of 
ALP in liver, due to this liver damage. In group-I the value 
of concentration of ALP enzyme is high due to 
paracetamol treatment, the higher value of ALP is the 
main cause of liver damage. Mentha and Capsicum 
control the concentration of ALP. This result shows that 
the Mentha and Capsicum have significant 
hepatoprotective against liver damage drug paracetamol. 

The high level of albumin cause liver damage, in our 
results shows that the value of albumin after the treatment 
of Mentha and Capsicum is low as compare to negative 
control. In figure 2 shows the concentration of Albumin in 
different treated and control groups. In this figure shows 
that Mentha and Capsicum are control the concentration 
of Albumin in liver, due to this liver damage are control. In 
group-I the value of concentration of Albumin protein is 
high due to Paracetamol treatment, the higher value of 
Albumin is the main cause of liver damage. Mentha and 
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Capsicum control the concentration of Albumin. This result 
shows that the Mentha and Capsicum have significant 
hepatoprotective against liver damage drug paracetamol 
(Minguez-Mosquera & Hornero-Mendez, 1994). 

Alpha and beta globulin act as enzymes and proteins 
that carry compounds in the body. Globulin is a protein 
produced in the liver and helps the immune system fight 
infections. A sign of liver damage is due to High levels of 
globulin (Viswanathan et al. 2017). The high level of 
globulin cause liver damage, in our results shows that the 
value of globulin after the treatment of Mentha and 
Capsicum is low as compare to negative control. In figure 
2 shows the concentration of globulin in different treated 
and control groups. 

In figure 3 results shows that the changes after the 
treatment in liver. Combination of both Capsicum and 
Mentha shows the significant changing in liver. 
Histopathology slides show the changing in liver cells after 
the treatment with Paracetamol, Capsicum and Mentha 
compare with control.   

CONCLUSION 
Mentha spicata shows the significant result on liver 

damage and it can control the hepatotoxicity. It can control 
the regulation of all liver parameters. It can control the 
concentration of liver enzymes and can prevent liver 
damage or injuries. Capsicum annum also control the liver 
injury and hepatotoxicity. Combination of both extracts 
show more significant results.  Both extracts are helpful to 
cure liver damage and hepatotoxicity. 
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