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ABSTRACT
This study was designed to evaluate the hepatoprotective activity of ethanolic extract of Capsicum annuum L. Red
variety (C. annuum) against paracetamol induced liver damage in male wistar albino rats. The ethanolioc extract
was administered orally to the wistar albino rats with hepatotoxicity induced by paracetamol. Silymarin was given
as reference standard. The plant extract was effective in protecting the liver against the injury induced by
paracetamol in rats. The liver injury was induced by paracetamol@750mg/kg b.w orally. The rats were divided in
five groups. Rat of groupG1 served healthy control receive no treatment. G2 served as toxic control and receive
paracetamol orally @750mg/kg at every 72h interval for 21d. G3 received with standard silymarin 50mg/kg for
21d and simultaneously administered paracetamol. G4 received with ethanolic extract of C. annuum 250mg/kg for
21d and simultaneously administered paracetamol. G5 received ethanolic extract of C. annuum 500mg/kg for 21d
and simultaneously administered paracetamol. Various biochemical parameters like lipid content, free fatty acids,
triglycerides, phospholipids, glycoprotein, hexose, hexosamine, sialicacid and glycogen were estimated liver tissue
of treated and untreated animals. In serum, total protein, albumin, aspartate transaminase, alanine transaminase,
alkaline phosphatase and total bilirubin were analyzed using commercially available test diagnostic kits. This was
evident from significant reduction in serum enzymes alanine aminotransferase (ALT), aspartate aminotransferase
(AST), and alkaline phosphatase (ALP). Our results confirmed that the ethanolic extract of C. annuum possesses
hepatoprotective activity against paracetamol induce hepatotoxicity rats.
KEYWORDS: Hepatoprotection, Paracetamol, Capsicum annuum L, Silymarin.
1.0 INTRODUCTION
Liver is one of the vital organs in human body and
principal site for enhanced metabolism and excretion. It
is responsible for the detoxification of various drugs and
xenobiotics in the body. Liver diseases have become one
of the major causes of morbidity and mortality all over
world. From among, Drug Induced Liver Injury (DILI) is
one of the most common causative factor that poses a
major clinical and regulatory challenge (Russmann et al.,
2009).
Paracetamol
(PCM)
also
known
as
Acetaminophen, taken in overdose can cause severe
hepatotoxicity and nephrotoxicity (Vermeulen et al.,
1992). Drug induced liver toxicity is major health
problem that challenges not only healthcare professionals
but also the pharmaceutical industry and also drug
regulatory agencies (Ajith et al., 2002). Due to enormous
side effects of allopathic medicine, today the world is
returning toward the natural options for diseases
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treatment. About 80% of the world population relies on
traditional medicine which is predominantly based on the
plant materials (WHO, Manila 1993). Currently, 25% of
all modern medicines are directly or indirectly derived
from higher plants. Silymarin is a standardized extract of
the milk thistle (Silybummarianum) have been used for
more than 2000 years to treat liver and gall bladder
disorders, including hepatitis, cirrhosis and jaundice and
to protect the liver against poisoning from chemicals,
environmental toxins, snake bites, insect stings,
mushroom poisoning and alcohol (Kren and Walterova,
2005). C. annuum is commonly known as Chilli pepper
and it is most widely cultivated throughout the world and
belongs to the family Solanaceae. The fruit is proved to
possess antiulcer activity, anticancer activity, antioxidant
activity, hepatoprotective and radical scavenging
properties (Ahmed et al., 2012). The methanolic seed
extract of the plant reported antiobesity activity in 3T3-
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L1 adipocyte (Lakshmi et al., 2013). Hence, an attempt
was made to evaluate the antioxidant and
hepatoprotective potential of C. annuum fruits against
paracetamol induced liver damage in male wistar albino
rats.
2.0 MATERIALS AND METHOD
2.1 Drugs and chemicals
PCM and Silymarin were gifted from Microlabs,
Bengaluru, India. Kits for the estimation of selected
biochemical parameters were of Erba Diagnostics,
Germany. All other chemicals used in this study were of
analytical grade.
2.2 Sample collection and Extraction
Fresh fruits of organically farming C. annuum red variety
were purchased from a Srivatsa Organic Farms,
Coimbatore, Tamil Nadu.
2.3 Quantification of Pigments
2.3.1 Extraction and estimation of anthocyanin of C.
annuum
20 mg of fresh red variety of C. annuum was extracted
using mortar and pistle with 2.5 ml of an 80% ethanol
and the supernatant was collected by centrifugation and
stored at 4ºC for further studies. Total anthocyanin
content was determined by the modified method given
by Giusti and Wrolstad (2001).
2.3.2 Extraction and estimation of lycopene
The lycopene from C. annuum pulp was extracted using
acetone and quantification was done according to the
method of Sadasivam and Manickam, (2009).
2.4 Evaluation of hepatoprotective effect of ethanolic
extract of C. annuum
2.4.1 Processing of red variety of C. annuum
The fresh fruits of C. annuum were washed in running
tap water and wiped off to avoid dryness. The fruits were
finely chopped into pieces and dried under shade. The
shade dried C. annuum pieces were powdered using a
mechanical grinder and used for extraction.
2.4.2. Ethanolic extraction of C. annuum red variety
The air dried, powdered C. annuum was extracted in
Soxhlet extractor with ethanol (25g in 450-500 ml) for 68 hrs. The ethanolic C. annuum solution obtained was
concentrated in an evaporator and was dried to remove
even the final traces of ethanol. The percentage of yield
was calculated. The hepatoprotective potential was
evaluated by dissolving it in distilled water right before
use.
2.5 Experimental animals
Male albino wistar rats (150-200 g) of the study were
procured from the small animals breeding station,
Mannuthy, Kerala, India. They were housed in
polypropylene cages (38 x 23 x 10cm) with not more
than six animals per cage and maintained under standard
environmental conditions (14h dark /10h light cycles;
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temp 25±2°C; 35-60% humidity, air ventilation) and
were fed with standard pellet diet (M/s. Hindustan Lever
Ltd., Mumbai, India) and fresh water ad libitum. The
animals were acclimatized to the environment for two
weeks prior to experiment use. Animals were fasted over
night before the experimental schedule, but have free
access for water ad libitum.
2.6 Experimental design
The hepatoprotective was investigated against
paracetamol induced hepatotoxicity in rat model
following the method of Araya et al., (1987). The rats
were segregated into 5 groups of six animals each. The
experiment was designed as follows.
Group I: Control animals received the vehicle viz.
normal saline (2 ml/kg).
Group II: Received paracetamol (750 mg/kg) at every
72 h interval for 21 days.
Group III: Received silymarin (50 mg/kg) for 21 days
and simultaneously administered paracetamol 750 mg/kg
every 72 h.
Group IV: Received ethanolic extract of C. annuum
(250 mg/kg) for 21 days and simultaneously
administered paracetamol 750 mg/kg every 72 h.
Group V: Received ethanolic extract of C. annuum (500
mg/kg) for 21 days and simultaneously administered
paracetamol 750 mg/kg every 72 h.
24hrs after the dose of paracetamol administration, blood
samples were collected from all groups by puncturing
retro-orbital plexus. The blood samples were allowed to
clot for 45 min and the serum was separated by
centrifugation at 2500 rpm for 15 min and analyzed for
various biochemical parameters. After collection of
blood samples, the rats were sacrificed and their liver
excised, rinsed in ice cold normal saline followed by
0.15 M TrisHCl (pH 7.4), blotted dry and weighed.
2.7 Biochemical Analysis
Various biochemical parameter like lipid content(Folch
et al., 1957), free fatty acids (Hron and Mehana., 1981),
triglycerides (Rice., 1970), phospholipids (Rouser et al.,
1970), glycoproteins (Pari and Karthikesan., 2009),
hexose (Niebes., 1972), hexosamine (Wagner., 1979),
sialicacid (Niebes., 1972) and Glycogen
(Maiti et al., 2004) were estimated liver tissue of treated
and untreated animals.
2.8 Estimation of serum liver markers
In serum, total protein, albumin, aspartate transaminase,
alanine transaminase, alkaline phosphatase and total
Bilirubin were analyzed using commercially available
test diagnostic kits.
2.9 Statistical Analysis
The results were expressed as mean ± SD. Statistical
significance of differences between groups was
determined by one way ANOVA followed by LSD test.
P values of <0.05 is considered significantly different.
The calculations were performed using SPSS version 17.
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3.0 RESULTS
3.1 Quantification of pigments in C. annuum red
variety
The lycopene and anthocyanin content was determined in
C. annuum red variety according to the standard
procedure. The lycopene content was found to be 4.69 ±
0.01 mg/g tissue and the anthocyanin was found to of
1.52 ± 0.09 mg/100 g dry matter.
3.2 Effect of ethanolic extract of C. annuum red
variety on liver weight
Paracetamol induction resulted in an increase in the
weight (3.56 ± 0.28 g/100g b.w.) of the liver tissue
compared to the control group (2.06 ± 0.19 g/100g b.w.)
animals. A significant (P < 0.001) increase in the liver
weight of induced group animals were observed
compared to the un-induced, untreated control animals.
The standard drug, silymarin had the efficacy to revert
back the liver weight to normal levels (2.39 ± 0.31
g/100g b.w.) in a significant manner (P< 0.001). In a

similar way, the ethanolic extract of C. annuum also lead
to a decrease in the liver weight in a dose dependent
manner (200 mg/kg b.w. - 2.99 ± 0.15 g/100g b.w.; 400
mg/kg b.w. - 2.29 ± 0.28 g/100g b.w.) (Table 1).
3.3 Effect of ethanolic extract of C. annuum red
variety on glycogen in liver tissue
In concern with glycogen storage level in the liver
tissue,a significant (P< 0.001) decrease in the ability of
the liver to store glycogen was highly decreased in
paracetamol induced group (24.73 ± 1.07 mg/g tissue) of
animals compared to the control group animals (49.18 ±
2.15 mg/g tissue). The standard drug, silymarin had the
potency to significantly increase (P< 0.001) the ability of
liver to store glycogen (48.03 ± 1.17 mg/g tissue).
Among the low and high dose of the ethanolic extract of
C.annuum, the high dose was equally potent to that of
the standard drug which showed the glycogen storage to
be 48.10 ± 1.29 mg/g tissue (Table 1).

Table 1: Liver weight and glycogen concentration in liver tissue of control and experimental groups.
Groups
Liver weight g/100 g b.w Glycogen mg/g tissue
Control
2.06 ± 0.19
49.18 ± 2.15
Induced
3.56 ± 0.28###
24.73 ± 1.07###
Standard (Silymarin - 50 mg/kg b.w.)
2.39 ± 0.31***
48.03 ± 1.17***
Low dose (250 mg/kg b.w.)
2.99 ± 0.15***
38.78 ± 0.87***
High dose (500 mg/kg b.w.)
2.29 ± 0.28***
48.10 ± 1.29***
#Change in activities at P<0.05 when induced compared to control, ## P<0.01, ### P<0.001; *Change in activities at
P<0.05 when standard, low dose and high dose compared to induced, ** P<0.01, *** P<0.001; Values are expressed as
mean ± SD (n=6).
normal. It brought back the lipid levels almost closer to
the ones in the control group animals. The free fatty
3.4 Effect of ethanolic extract of C. annuum red
acids, phospholipids and triglycerides were found to be
variety on lipid content of liver tissue
The lipids determined in the liver tissue of all the group
1.56 ± 0.08 mg/g tissue, 0.10 ± 0.02 mg/g tissue and 2.81
of animals were free fatty acids, phospholipids and
± 0.24 mg/g tissue respectively. On treatment with the
triglycerides. Paracetamol had the ability to significantly
ethanolic extract of C. annuum, there was a significant
increase (P< 0.001) the lipid content in the liver tissue
decrease (P< 0.001) in the lipid levels of liver tissue in a
when compared to the control group. The free fatty acids,
dose dependent manner. Both the low dose and high dose
phospholipids and triglycerides contents in the control
of the extract established protection against increased
group animals were found to be 1.51 ± 0.02 mg/g tissue,
lipid levels which was observed due to paracetamol
0.09 ± 0.01 mg/g tissue and 2.79 ± 0.03 mg/g tissue
induction. The high dose of ethanolic extract of C.
whereas their levels were elevated to 4.95 ± 0.03 mg/g
annuum reduced the free fatty acids, phospholipidsand
tissue, 1.41 ± 0.07 mg/g tissue and 7.33 ± 0.13 mg/g
triglycerides contents to 1.76 ± 0.05 mg/g tissue, 0.14 ±
tissue in the paracetamol induced groups.
0.02 mg/g tissue and 3.44 ± 0.40 mg/g tissue
correspondingly (Table 2).
The standard drug, silymarin significantly (P< 0.001)
protected the liver tissue by decreasing the lipid levels to
Table 2: The concentration of free fatty acids, phospholipids and triglycerides in liver tissue of control and
experimental groups.
Groups
FFA mg/g tissue PL mg/g tissue TG mg/g tissue
Control
1.51 ± 0.02
0.09 ± 0.01
2.79 ± 0.03
Induced
4.95 ± 0.03###
1.41 ± 0.07### 7.33 ± 0.13###
Standard(Silymarin - 50 mg/kg b.w.)
1.56 ± 0.08***
0.10 ± 0.02*** 2.81 ± 0.24***
Low dose (250 mg/kg b.w.)
2.24 ± 0.07***
0.67 ± 0.09*** 5.76 ± 0.18***
High dose (500 mg/kg b.w.)
1.76 ± 0.05***
0.14 ± 0.02*** 3.44 ± 0.40***
Change in activities at P<0.05 when induced compared to control, ## P<0.01, ### P<0.001; *Change in activities at
P<0.05 when standard, low dose and high dose compared to induced, ** P<0.01, *** P<0.001; Values are expressed as
mean ± SD (n=6). [FFA- Free Fatty Acids, PL – Phospholipids, TG- Triglycerides].
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3.5 Effect of ethanolic extract of C. annuum red
variety on glycoprotein content of liver tissue
The glycoproteins that were assessed include hexose,
hexosamine and sialic acid in the liver tissue of all the
group of animals are given in Table 3. A significant
reduction (P< 0.001) in the level of glycoproteins were
observed in the untreated paracetamol induced group
compared to the normal control animals. The levels of
hexose, hexosamine and sialic acid in the control group
animals were found to be 866.36 ± 17.09 mg/g defatted
tissue, 57.24 ± 1.08 mg/g defatted tissue and 6.36 ± 0.67
mg/g defatted tissue respectively. Their levels were
reduced in the paracetamol induced animals to 589.55 ±
17.85 mg/g defatted tissue, 26.79 ± 1.36 mg/g defatted
tissue and 3.38 ± 0.54 mg/g defatted tissue. Silymarin,

the standard drug at a dose of 50 mg/kg b.w.
significantly increased the glycoprotein levels to normal
values. Their levels on treatment for a period of 21 days
were increased to 821.24 ± 12.00 mg/g defatted tissue,
58.37 ± 1.35 mg/g defatted tissue and 6.66 ± 1.03mg/g
defatted tissue. On treatment with ethanolic extract of C.
annuum at a dose of 200 mg/kg b.w., the glycoprotein
levels of the animals were raised to 660.91 ± 9.94 mg/g
defatted tissue, 46.78 ± 1.75 mg/g defatted tissue and
4.44 ± 0.42mg/g defatted tissue. The high dose, 400
mg/kg b.w., significantly rose (P< 0.001) the levels of
hexose, hexosamine and sailic acid to 720.15 ± 14.33
mg/g defatted tissue, 55.64 ± 2.86 mg/g defatted tissue
and 5.86 ± 0.78mg/g defatted tissue respectively.

Table 3: The concentration of glycoproteins in liver tissue of control and experimental groups.
Hexose
Hexosamine
Sialic acid
Groups
mg/g defatted tissue mg/g deffated tissue mg/g deffated tissue
Control
866.36 ± 17.09
57.24 ± 1.08
6.36 ± 0.67
Induced
589.55 ± 17.85###
26.79 ± 1.36###
3.38 ± 0.54###
Standard (Silymarin - 50 mg/kg b.w.)
821.24 ± 12.00***
58.37 ± 1.35***
6.66 ± 1.03***
Low dose (250 mg/kg b.w.)
660.91 ± 9.94***
46.78 ± 1.75***
4.44 ± 0.42*
High dose (500 mg/kg b.w.)
720.15 ± 14.33***
55.64 ± 2.86***
5.86 ± 0.78***
#Change in activities at P<0.05 when induced compared to control, ## P<0.01, ### P<0.001; *Change in activities at
P<0.05 when standard, low dose and high dose compared to induced, ** P<0.01, *** P<0.001; Values are expressed as
mean ± SD (n=6).
3.6 Effect of ethanolic extract of C. annuum red
variety on protein, albumin and total bilirubin of
serum
Paracetamol induction at a dose of 750 mg/kg b.w., for
21 days with time interval of 72 hrs significantly
decreased (P< 0.001) the values of protein and albumin
to 4.67 ± 0.42 mg/dl and 2.74 ± 0.14 mg/dl. Their levels
in control group animals were 7.88 ± 0.52 mg/dl and
4.20 ± 0.07 mg/dl. Treatment with 50 mg/kg b.w. of
standard drug, silymarin increased the protein and
albumin levels. The ethanolic extract of C. annuum also
had the potential to alter the protein and albumin value to
near normalcy. Both the low and high dose significantly
(P< 0.001) increased the protein and albumin values. The
low dose was also equally potent as that of the high dose.
The protein and albumin levels of low and high dose

groups were found to be 7.32 ± 0.60 mg/dl and 4.44 ±
0.18 mg/dl; 7.92 ± 0.35 mg/dl and 4.47 ± 0.16 mg/dl
respectively. Bilirubin serves as an important parameter
in assessing the functions of liver. The level of bilirubin
in the paracetamol induced group (5.11 ± 0.66 mg/dl)
was found greater compared to the control group (0.78 ±
0.29 mg/dl). This significant (P< 0.001) increase in
bilirubin might be due to the damages caused in liver
tissue. Silymarin decreased the bilirubin levels (1.19 ±
0.53 mg/dl) to near normalcy and also the ethanolic
extract of C. annuum did the same. The low dose
significantly (P< 0.01) brought back the bilirubin levels
to (4.22 ± 0.48 mg/dl) and the high dose significantly
brought (P< 0.001) back the values to (2.98 ± 0.53
mg/dl) which were in a dose dependent fashion
(Table.4).

Table 4: Concentration of protein, albumin and total bilirubin in serum of control and experimental groups.
Groups
Total protein mg/dl Albumin mg/dl Total bilirubin mg/dl
Control
7.88 ± 0.52
4.20 ± 0.07
0.78 ± 0.29
Induced
4.67 ± 0.42###
2.74 ± 0.14###
5.11 ± 0.66###
Standard (Silymarin - 50 mg/kg b.w.)
8.03 ± 0.44***
4.34 ± 0.14***
1.19 ± 0.53***
Low dose (250 mg/kg b.w.)
7.32 ± 0.60***
4.44 ± 0.18***
4.22 ± 0.48**
High dose (500 mg/kg b.w.)
7.92 ± 0.35***
4.47 ± 0.16***
2.98 ± 0.53***
#Change in activities at P<0.05 when induced compared to control, ## P<0.01, ### P<0.001; *Change in activities at
P<0.05 when standard, low dose and high dose compared to induced, ** P<0.01, *** P<0.001; Values are expressed as
mean ± SD (n=6).
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3.7 Effect of ethanolic extract of C. annuum red
variety on serum liver markers
The liver function was assessed by determining the
enzymes like AST, ALT and ALP which were secreted
by the liver cells whose results are given in table 7 and
figure 10. The induction of paracetamol resulted in a
significant increase (P< 0.001) in the activities of all
these enzymes in the serum which indicates the cellular
damages in the liver. The activities of AST, ALT and
ALP were found to be 154.33 ± 3.15 IU/L, 70.81 ± 1.97

IU/L and 143.28 ± 0.95 IU/L in the paracetamol group
and 65.67 ± 1.49IU/L, 36.57 ± 2.00IU/L and 68.55 ±
0.68IU/L in the control group. The high dose, 400 mg/kg
b.w. of the ethanolic extract of C. annuum significantly
(P< 0.001) reduced the activities of these enzymes in the
serum to 85.94 ± 1.75IU/L, 37.35 ± 1.86IU/L and 84.61
± 2.18IU/L respectively. The activity of the ethanolic
extract of C. annuum was similar to that of the standard
drug, silymarin (Table 5).

Table 5: Concentration of serum liver markers (AST, ALT, ALP) of control and experimental groups.
AST
ALT
ALP
Groups
IU/L
IU/L
IU/L
Control
65.67 ± 1.49
36.57 ± 2.00
68.55 ± 0.68
Induced
154.33±3.15### 70.81±1.97### 143.28±0.95###
Standard (Silymarin - 50 mg/kg b.w.) 75.95 ± 1.97*** 37.35±3.42*** 75.03 ± 0.81***
Low dose (250 mg/kg b.w.)
107.09±3.23*** 56.45±2.60*** 116.62±2.02***
High dose (500 mg/kg b.w.)
85.94 ± 1.75*** 37.35±1.86*** 84.61 ± 2.18***
#Change in activities at P<0.05 when induced compared to control, ## P<0.01, ### P<0.001; *Change in activities at
P<0.05 when standard, low dose and high dose compared to induced, ** P<0.01, *** P<0.001; Values are expressed as
mean±SD (n=6). [AST- Aspartate aminotransferase, ALT- Alanine aminotransferase, ALP- Alkaline Phosphatase]
4.0 DISCUSSION
Ripe fruits of red pepper (Capsicum annuum L.) are
widely consumed as vegetables and are used as food
colorants because they are a good source of the red
carotenoids capsanthin and capsorubin. Capsanthin
accounts for 30–60% of total carotenoids in fully ripe
fruits (Minquez-Mosquera and Hornero-Mendez, 1994).
It contains 11 conjugated double bonds, a conjugated
keto group, and a cyclopentane ring, and has stronger
antioxidative effects than β-carotene (Chen et al., 1996).
These structural characteristics give rise to singlet
oxygen-quenching ability (Hirayama et al., 1994) and
prevent colon carcinogenesis (Narisawa et al., 2000). In
the present study pigments like lycopene and
anthocyanin were quantified in the red bell peppers. The
fresh fruits of C. annuum had appreciable amounts of
both the pigments. These results justify that the C.
annuum red variety could serve as best antioxidant.
Earlier reports given by Kim et al., (2002) suggests that
pigment obtained from red bell peppers possess potent
antioxidant activity.
Carbon tetrachloride is known to induce a significant
increase in liver weight which may be due to blocking of
secretion of hepatic triglycerides in to the plasma (Yoko
et al., 2005). Similar increase in liver weight was
observed in the present for the induction of paracetamol.
Our results were in accordance with earlier reports of
Anbarasu et al., (2011) and Sharma et al., (2012) who
also say that there was a drastic increase in liver weight
of paracetamol induced animals.
Paracetamol induction resulted in a decrease in glycogen
storage ability of the liver. Similar decrease in glycogen
levels was reported by Gautam et al., (2012). The
sustained depletion in glycogen may be due to reasons
like, impaired mitochondrial respiration which may

www.ejbps.com

lower glycogen amounts due to enhanced glycolysis and
low glutathione amounts which decrease the activity of
enzymes involved in glycogen metabolism (e.g.
glycogen synthase), thus lowering glycogen amounts
(Gautam et al., 2012). .
During toxicity, lipid profile of the serum and tissues
increases. Intoxication of experimental animals with
paracetamol altered the membrane structure and
functions as shown by the increase in phospholipids,
triglycerides and free fatty acids. Pretreatment with
ethanolic extract of C. annuum decreased the lipid levels
in tissues which might be due to alterations in the
membrane fluidity. Earlier reports say that
Aphanizomenonflos-aquae ethanolic extract also reduced
the lipid levels in tissues by altering the membrane
fluidity of the liver cells (Kuriakose and Kurup, 2010).
All the three glycoproteins namely hexose, hexosamine
and sialic acid were found in decreased levels in the
paracetamol induced group compared to control group.
This drop in glycoprotein levels might be due to the
depletion in the nucleotides which impairs the synthesis
of protein and glycoprotein which leads to progressive
damages to the cell membranes (Alqasoumi and AbdelKader, 2012).
Protein metabolism is a major project of liver and a
healthy functioning liver is required for the synthesis of
the serum proteins except for the γ globulins.
Hypoproteinemia is a feature of liver damage due to
significant fall in protein synthesis. Albumin is decreased
in chronic liver disease and is generally accompanied by
an increase in the β and γ globulins as a result of
production of IgG and IgM (Kaplan et al., 1996).
Hypoproteinemia was observed after paracetamol
ingestion but the trend turns towards normal after C.
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annuum treatment. Similar results were reported by
Kanchana and Sadiq, (2011) and Venkatalakshmi et al.,
(2011).
Bilirubin is one of the most useful clinical clues to the
severity of necrosis and its accumulation is a measure of
binding, conjugation and excretory capacity of
hepatocyte. Administration of paracetamol caused a
significant elevation of bilirubin level has been attributed
to the damage in the structural integrity of liver, because
they are cytoplasmic in location and released into
circulation after cellular damages indicating development
of hepatotoxicity. Decrease in serum bilirubin after
treatment with extract in liver damage induced by
paracetamol, indicated the effectiveness of the extract in
normal functional status of the liver (Manokaran et al.,
2008).
Assessment of liver function can be made by the
estimation of serum levels of metabolic enzymes like
ALT, AST and ALP which are leaked out into systemic
circulation during necrotic cell damage and hence are
referred as sensitive indicators of liver injury (Molander
et al., 1955; Nkosi et al., 2005). In present study,
Paracetamol intoxication caused significant increase in
these hepatic enzymes and this was probably due to the
consequences of increased oxidative stress and necrotic
cell death (Kyle et al., 1987). When there is heaptopathy,
these enzymes leak into the blood stream in conformity
with the extent of liver damage (Nkosi et al., 2005). The
elevated level of these entire marker enzymes observed
in the group II, paracetamol treated rats in this present
study corresponded to the extensive liver damage
induced by toxin. The reduced concentrations of ALT,
AST and ALP as a result of plant extract administration
observed, during the present study, might probably be
due in part to the presence of flavonoids.
Peppers contain moderate to high levels of neutral
phenolics or flavonoids, phytochemicals that are
important antioxidant components of a plant-based diet,
other than traditional nutrients, that may reduce the risk
of degenerative diseases (Hasler, 1998). The ascorbic
acid, flavonoid, carotenoid, and total phenolic contents
of peppers from three C. annuum species have already
been reported (Howard et al., 2000). Pepper fruits
contain complex phenolic compounds, which occur with
sugars as glycosides. Nevertheless, glycosides are
extensively metabolized in vivo and the bioactive forms
are not those found in plants. These reports justify the
presence of secondary metabolites like flavonoid,
carotenoid, and total phenolic compounds in C. annuum.
A number of scientific reports indicated that certain
flavonoids, triterpenoids and steroids have protective
effect on liver due to its antioxidant properties. So the
hepatoprotective effect rendered by the ethanolic extract
of C. annuum could be attributed to the presence of
flavonoid and phenolic compounds.
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5.0 CONCLUSION
In present investigation it was found that ethanolic
extract of C. annuum brought all the parameters affected
by paracetamol toxicity near to normal. Thus the extract
of C. annuum has hepatoprotective effect which
minimizes the hepatotoxicity induced by paracetamol,
thereby suggesting its use as a potent hepatoprotective
agent.
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