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Liver failure is one of the most severe diseases now days. Millions of people are affected worldwide because of infected 
water, food, alcohol and unnecessary drug treatment which are the most common reasons. Due to the higher cost of 
advanced techniques for treatment and side effects of drugs, people have moved on to ancient therapies like house 
remedies or herbal medicines. But lack of scientific data is one of the major drawbacks of these drugs. Medicinal plant 
products, some of which may become potential drug candidates which play major roles to maintain the health of human 
body include some of these major functions like carbohydrate, fat and protein metabolism, bile secretion and detoxification. 
In the present study, a selected plant extract was investigated for possible liver protection as they have potential phyto-
constituents which have not been screened till date.
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Introduction
The liver is a site of intense metabolism and excretion, as the 
largest organ of the human body. It maintains and regulates 
the homeostasis of body. It is continuously affianced with nu-
trient supply, growth of biochemical pathways, reproduction 
and energy provision (Ahsan et at., 2009). Detoxification, 
fat, protein and carbohydrate metabolism, storage of vitamin 
and bile secretion are its fundamental functions (Ward, 1999). 
Liver failure is one of the most severe diseases now days. 
It causes more than 2% of all deaths, and ratio may be in-
creasing in next coming years. Millions of people are affected 
worldwide because of infected water and food which are the 
most common reasons (Dahanukar et al, 2000). If we consid-
er gender as one of the parameter, men are more affected in 
comparison to women (Koul and Kapil, 1993). It also affects 
the younger age too, death ratio is more than 5 % in the age 
group of 40s caused by different liver disease. Hepatotoxici-
ty contributes a major role in liver disease (Subramonium and 
Pushpangadan, 1999). It is because of increased amount of 
AST and ALT in serum and ill functioning of hepatocyte at its 
base ground level. Unfortunately poor habits of eating, alco-
hol and unnecessary drug treatment give damages at micro 
level to the liver (Bezenjani, 2012). That leads the liver dam-
age micro to macro level and also affects morphological as 
well as histological changes of liver.

Advanced technology and techniques are established for treat-
ment and can give satisfactory results. But on the other hand 
cost of these techniques and side effects of drugs cannot be 
afforded and preferred by all and that is why people moved 
on to ancient therapies like house remedies or herbal medi-
cines. Ancient literature is flooded with therapies of plants 
having liver tonic (hepatoprotective) properties.

Synthesized and herbal origin compounds have been test-
ed for their potentiality for protection against hepatotoxicity 
in various experimental systems, both in vivo and in vitro 
(Bhatt and Bhatt, 1996). But herbal drugs or drugs of herb-
al origin have gained tremendous popularity and market as 
they have been sold as safe drugs. Conventional medicine or 
herbal drugs as they are popularly known are being used by 
a large population (Treadway, 1998). Lack of scientific data is 
one of the major drawbacks of these drugs. Researchers from 
all over the world are trying to study these medicinal plant 
products, some of which may become potential drug candi-

dates. It plays major roles to maintain the health of human 
body which include some of these major functions like carbo-
hydrate, fat and protein metabolism, bile secretion and detox-
ification. Thousands of plants with their extracts and fractions 
have been tested for hepatoprotective properties (Jalapure et 
al, 2003). Screening of these plants gave so many compounds 
which gives tremendous result, silymarin is one of the best ex-
ample. Some plants which can exhibit good activity and have 
potential phyto-constituents but have not been screened till 
date (Bone, 1997).

The plant Abrus precatorius commonly known as, Ratti or 
Gunchi, Indian liquorice, Crab’s eye, Jequirity, rosary peas, it is 
a leguminous plant of the fabacea family (Mann et al, 2003). 
It grows widely in dry climates of subtropical and tropical re-
gions worldwide. Leaves and seeds of this plant are used for 
medicinal purposes, a practice most probably dating back to 
antiquity (Ivan, 2003).

Seeds are used traditionally to treat scratches, asthma (Saga-
nuwan et al., 2009), diabetes, wounds caused by cats, dogs 
and mice and sores. The leaves are used to treat colic, con-
vulsion (Iwu, 1993), coughs, sore throat and as they have an-
tisuppurative properties (Rajaram and Janardhana, 1992) and 
also insomnia (Mann, et al., 2003). Antimicrobial activity of 
the aqueous extract of the plant was reported (Saganuwan, 
and Gulumbe, 2005 [a]; Saganuwan and Gulumbe, 2005 [b]) 
against Salmonella typhimurium, Escherichia coli, Strep-
tococcus pyogenes, Klebsiella pneumoniae, and Strepto-
coccus pneumoniae. Other uses of the plant are in abortion, 
malaria, anaemia (Saganuwan, 2011), erectile dysfunction, 
cancer (Duke et al., 2002), ophthalmia (Windholz, 1983) and 
night blindness.

Phytochemical constituents of the plant are abrin, abricin, 
abraline, abrusgenic acid-methylester, abrasine, abruslectone, 
anthocyanins, abrussic acid, ash, campestrol, hypaphorine, N, 
choline, n-dimethyl tryptophan-methanocationmethyl-ester, 
cycloartenol, pectin, delphinidine, glycyrrhizin, gathic acid, 
P-coumaroylgalloyl-glucodelpinidin, calcium, pentosans, pre-
catorine, phosphorus, picatorine, precasine, polygalacturon-
ic acid, large quantities of oil protein trigonelline (Budavari, 
1989; Windholz, 1983; Gosselin et al., 1984) and proteins 
(Saganuwan, 2011).
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Materials and Methods
Extract preparation
Plant material was collected authentication carried out at the 
department of Botany, Gujarat University, Gujarat. The leaves 
were washed with double distilled water, shaded dried at 
room temperature, then it was powdered with a mechanical 
grinder and stored in air tight containers at room temperature. 
This powder material of leaves was extracted with Soxhlet 
extraction method using hydro-alcohol (in ratio of 50%) and 
methanol as solvent. These extracts were filtered and concen-
trated by rotary evaporator (Buchi, USA) to obtain the crude 
extract. The final concentrated extracts were lyophilized and 
stored at -20 °C.

Phytochemical Analysis
Preliminary Phytochemical screening was carried out of meth-
anolic and hydro-alcoholic extracts. This analysis was carried 
out for the detection of the presence of different constituents 
such as saponins, alkaloids, flavonoids, tannins and terpenoids 
(Harborne, 1984).

Animals
Swiss albino mice weighing between 20-30 gm (2-3 months 
old) were used. Animals were housed 3 per cage in polypro-
pylene cages and the general environmental condition was 
strictly controlled in the colony, such as 10% air exhaust in the 
air conditioning unit, relative humidity 60 ± 5 %, temperature 
25 ± 3 °C and a 14 hr light and 10 hr dark cycle. Amrut cer-
tified rodent diet and RO (Reverse Osmosis) water was provid-
ed to animals ad libitum. Animal housing and handling were 
performed in accordance with Good Laboratory Practice (GLP) 
mentioned in CPCSEA guidelines. Animal house is registered 
with the Committee for the Purpose of Control and Supervi-
sion of Experiments on Animals (CPCSEA), Ministry of Social 
Justice and Empowerment, Government of India, vide regis-
tration no. 167/1999/CPCSEA. Experimental protocols used in 
this study were reviewed and approved by the institutional an-
imal ethics committee (IAEC).

CCl4 induced hepatotoxicity
Animals (n=6) were divided in seven groups. Group 1 served 
as Control, received vehicle (0.2% agar, orally). Group 2 (Pos-
itive control) received Silymarin (50 mg/kg, orally). Group 
3 (Disease control) received CCL4 (1 ml/kg in 1:1 proportion 
with olive oil, ip.). Group 4 (AbHy – 150) received hydro-al-
coholic extract (150 mg/kg, orally). Group 5 (AbHy – 200) 
received hydro-alcoholic extract (200 mg/kg, orally). Group 6 
(AbMe – 150) received methanolic extract (150 mg/kg, oral-
ly) and Group 7 (AbMe – 200) received methanolic extract 
(200 mg/kg, orally). All the treatments were given daily except 
carbon tetrachloride, was given on every 24 hrs for 7 days. 
Blood samples were collected post 24 hrs of last treatment. 
After that animals were sacrificed for liver samples (Rao et al., 
2006).

Assessment of Hepatoprotective activity
At the end of treatment animals were fasted overnight and 
blood samples were collected. Serum was separated analyzed 
for biochemical parameters such as ALT, AST, ALP, total biliru-
bin, direct bilirubin, and GGT in automated biochemistry ana-
lyzer.

Assessment of Oxidative stress markers:
Estimation of lipid peroxidation (LPO): Liver tissue was ho-
mogenized in 5mL of Hank’s balanced salt solution (pH 7.4), 
centrifuged at 3500 rpm for 10 minutes. Lipid peroxidation 
was measured in terms of malondialdehyde (MDA): thiobarbi-
turic acid (TBA) reaction (Ohkawa et al., 1979).

Estimation of Superoxide Dismutase Activity (SOD): Liver 
tissue was homogenized at 13,000 rpm in 4mL of chilled Tris 
buffer (50mM, pH 8.2). Homogenate was treated with 1mL of 
0.1% Triton X 100 (v/v) for 20min at 4 ºC. Sample was cen-
trifuged at 10,000 rpm at 4 ºC for 30min. The supernatant 
was used for the assay of superoxide dismutase (SOD) activity 
(Marklund and Marklund, 1974).

Estimation of reduced glutathione activity (GSH): Tissue 
was homogenate with 5 ml of 0.2 M phosphate buffer (pH 
7.6). Then added 0.1 ml of 25% trichloroacetic acid and cen-
trifuged at 3900 g for 10 min at 25ºC. 1 ml of sample su-
pernatant was added to 1 ml of 0.2 M of phosphate buffer 
(pH 7.6) solution followed by the addition of 1 ml of DTNB 
solution. Prepared solution was used for the assay of reduced 
glutathione activity (GSH) activity (Ellman and Boyne, 1972).

Statistical analysis
Data were expressed as mean ± SEM (n=6). Statistical analysis 
was performed by one way analysis of variance (ANOVA) fol-
lowed by Dunnet’s test. All statistical analyses were performed 
using the statistical software GraphPad Prism 6. Mean values 
were considered as statistically significant at P value <0.05.

Result
Preliminary Phytochemical analysis revealed that the differ-
ent groups like carbohydrates, phenolic compounds, tannins, 
alkaloids and Flavonoids are present. The present study had 
been designed to demonstrate the hepatoprotective activity 
of crude extracts of A. precatorius in carbon tetrachloride 
induced hepatotoxic experimental animals at different dose 
levels. Result of this study of both crude extracts, hydro-al-
coholic and methanolic of this plant at a dose of 150 mg/kg 
and 200 mg/kg body weight on mice intoxicated with CCl4 
was illustrated in the Table 1. Table 1 shows the comparative 
effect among control, CCl4 treated - disease control and ex-
tract treatment group in two doses. Disease hepatotoxic con-
trol group showed significantly increased activity of  ALT, AST, 
ALP, GGT and biliribun levels when compared with control 
group (p<0.05). In hydro-alcoholic and methanolic leaf extract 
groups 4 & 6 show curtailed level reduction in the different 
biochemical parameters, while dose group 5 & 7 show statisti-
cally significant reduction when compared with disease hepa-
totoxic control for 7 day treatment period (p<0.05).

Effect of oral administration of both extracts for oxidative 
stress markers such as LPO, SOD and GSH were shown in 
Table 2. In the disease control - CCl4 treated group GSH and 
SOD level was reduced while LPO level increased when com-
pared with untreated control group. Administration of the 
hydro-alcoholic extract, at both dose levels decreased the LPO 
and increased the activity of SOD and GSH level respectively 
in comparison to disease hepatotoxic control. Moreover, treat-
ment with the methanolic extract (group 7) showed significant 
increase in SOD, GSH and decreased in LPO level respectively 
when compared with disease control group (p<0.05).

Discussion
Literature review revealed that diverse biological and chemical 
investigations were carried out for A. precatorius. CCl4 toxic-
ity has been used as a test for potential hepatoprotective ac-
tivity by investigations for the past several years. As proved in 
this study also CCl4 has been shown to cause oxidative stress 
such as glutathione depletion, lipid peroxidation and also ef-
fect on superoxide Dismutase activity (Recknagel, 1967). It in-
creases the ALT, AST, GGT levels as well as damaged structur-
al integrity of liver a finding that corroborates with our data 
also. It is metabolically activated from cytochrome P-450 and 
causes the cellular damage after released (DeGroot and Noll, 
1986) and because of it structural changes occurred in endo-
plasmic reticulum and other membrane. The data obtained in 
this study indicated that both leaf extracts have good antiox-
idant property and alleviates the oxidative stress which plays 
an important role in pathogenesis of hepatotoxicity. Treatment 
with A. precatorius methanolic and hydro-alcoholic leaf ex-
tracts recovered the imbalanced biochemical and vital func-
tional parameters in a dose dependent manner that validates 
the hepatoprotective effect of both leaf extracts.

Our study suggests that A. precatorius leaf extracts have 
good antioxidant and hepatoprotective effect which is com-
parable to Silymarin. As Silymarin is not native to this area, it 
is difficult and costly to obtain. Hence a potent extract of A. 
precatorius proves to be a viable alternative.
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Conclusion
From the analysis of presented data it can be concluded that 
the hydro-alcoholic and methanolic leaf extracts of A. preca-
torius have shown significant hepatoprotective activity which 

was demonstrated by amelioration of CCL4 hepatotoxic an-
imals. In addition the extracts prove effective in a dose de-
pendant manner as compared with disease control group.

Table 1: Showed the comparison of biochemical parameters for both extracts at different dose with disease control group.

Group Dose ALT
(IU/L)

AST
(IU/L)

ALP
(IU/L)

GGT
(IU/L)

BID
(mg/dL)

BIT
(mg/dL)

1 Control(Vehicle) 42.70±3.11 85.55±4.30 44.70±3.43 3.02±0.30 0.08±0.01 0.16±0.02

2 Positive Control 
(50mg/kg) 59.59±10.00 98.20±2.81 56.46±3.77 4.55±0.81 0.09±0.01 0.14±0.01

3 Disease Control
(1 ml/kg) 97.15±3.90 160.13±7.10 94.73±5.11 11.47±2.20 0.40±0.14 0.97±0.34

4 AbHy
(150mg/kg) 76.05±3.30 140.52±8.99 90.80±4.61 10.48±2.04 0.34±0.03 0.81±0.24

5 AbHy
(200 mg/kg) 67.52±1.88* 131.10±8.51* 78.50±2.33* 7.27±0.62* 0.27±0.05* 0.61±0.12*

6 AbMe
(150 mg/kg) 87.47±4.15 155.97±5.40 88.90±4.99 6.70±0.94 0.24±0.04 0.52±0.10

7 AbMe
(200 mg/kg) 61.60±2.59* 114.12±6.62* 66.50±4.77* 4.83±0.65 0.13±0.01* 0.25±0.04*

 
Results are expressed as Mean ± SEM. AbHy = A. precatorius hydro-alcoholic extract, AbMe = A. precatorius methanolic extract. 
*= P<0.05 when compared with Disease Control group.

Table 2: Showed the comparison of biochemical assay for both extracts at different dose with disease control group.

Group Dose Reduced Glutathione (GSH)
(mM/100 mg tissue wt.)

Lipid Peroxidation (LPO)
(X10-5 nm/ gm)

Superoxide dismutase
(SOD)
(Units/ 100 mg tissue wt.)

1 Control (Vehicle) 1.00±0.13 3.21±0.25 71.12±6.92

2 Positive Control (50mg/kg) 0.94±0.09 2.83±0.23 62.50±1.78

3 Disease Control
(1 ml/kg) 0.53±0.03 6.43±0.21 34.61±2.9

4 AbHy
(150mg/kg) 0.62±0.08 5.16±0.61 48.10±2.82

5 AbHy
(200 mg/kg) 0.77±0.04* 4.21±0.59 58.22±4.07*

6 AbMe
(150 mg/kg) 0.61±0.05 5.75±0.39 53.69±4.08

7 AbMe
(200 mg/kg) 0.86±0.05* 3.53±0.29* 64.23±1.71*

 
Results are expressed as Mean ± SEM. AbHy = A. precatorius hydro-alcoholic extract, AbMe = A. precatorius methanolic extract. 
*= P<0.05 when compared with Disease Control group.
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