Revista Brasileira de Farmacognosia 25 (2015) 278-283

Brazilian
Journal of %
Pharmacognosy

www.sbfgnosia.org.br/revista

Original Article

Hepatoprotective effect of Ficus religiosa latex on cisplatin induced
liver injury in Wistar rats

Yogesh C. Yadav

Department of Pharmacy, Sumandeep Vidyapeeth, Piparia, Vadodara, India

@ CrossMark

ARTICLE INFO ABSTRACT

Article history:

Received 7 November 2014
Accepted 20 March 2015
Available online 29 April 2015

Ficusreligiosa L., Moraceae, is widely planted in the tropics. The chemical constituents of F. religiosa include
tannin, saponin gluanol acetate, 3-sitosterol, leucoanthocyanidin, and leucoanthocyanin. These are used
for the treatment of pain, inflammation, impotence, menstrual disturbances, and urine related problems,
and as uterine tonic. The present study aimed to evaluate hepatoprotective effects of F. religiosa latex on
cisplatin induced liver injury in Wistar rats. In experimental protocol contained five groups of rats (n=6).

geywords: . In which, group I (control) was administered acacia (2%, w/v) of 5 ml/kg throughout the experiment
Fiig:trzgr?gfgivt:x for 16 days. The group II (cisplatin treated) was administered single dose of cisplatin (7.5 mg/kg i.p.)
Cisplating on 1%t day. Group III (extract control) was administered 300 mg/kg p.o. of extract for 1t to 10™ day.

Group IV (Protective) was administered extract (300 mg/kg p.o.) of F. religiosa latex for 15t to 10t day
and administered single dose of cisplatin (7.5 mg/kg i.p.) on 11" day and group V (Curative) received
single dose of cisplatin (7.5 mg/kg i.p.) on day 1%, and administered extract (300 mg/kg p.o.) from 7t
to 16t days. On the 6% day in cisplatin treated, 10™ day in extract control and 16t day in control,
protective and curative, blood withdrawn from retro-orbital sinus of rats for biochemical estimation for
serum and dissected out the livers for estimation of antioxidant enzymes and histopathological works.
The cisplatin-treated group 2 showed a significant increase in serum alanine aminotransferase, aspartate
aminotransferase, alkaline phosphatase and hepatocytes cells degeneration inflammatory infiltrate and
necrosis it's were significantly (**p <0.01) alleviates by protective groups.

© 2015 Sociedade Brasileira de Farmacognosia. Published by Elsevier Editora Ltda. All rights reserved.

Liver injury

Introduction

Ficus religiosa L., Moraceae, is widely planted in the tropics
(Bailey and Bailey, 1976). It is a religiously popular bodhi tree
and has its own medicinal importance in Indian culture (Prasad
et al., 2006). F. religiosa has been extensively used in traditional
medicine for a wide range of ailments of the central nervous sys-
tem, endocrine system, gastrointestinal tract, reproductive system,
respiratory system, and infectious disorders (Singh et al.,2011). The
bark is used as an antibacterial, antiprotozoal, antiviral, astringent,
and antidiarrhoeal agents, as well as in the treatment of gonor-
rhea and ulcers, and the leaves used for skin diseases. The leaves
arereported to regulate the menstrual cycle and antivenom activity
(Kalpana and Rishi, 2009; Chopra and Chopra, 1958). Fruits are used
as laxatives (Shah, 1982); latex is used as a tonic, and fruit powder
is used to treat asthma (Singh et al., 2002; Ananda and Kunjani,
2000).
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Aqueous extract of F. religiosa decreased the fasting blood glu-
cose and exaggerated activity of superoxide dismutase (SOD) in
streptozotocin induced type II diabetic rats (Kirana et al., 2009).
F. religiosa showed in vitro anthelmintic activity (Zafar et al,,
2001). Aqueous extract showed high antimicrobial activity against
selected pathogens such as B. subtilis and P. aeruginosa (Preethi
etal., 2010).

Cisplatin (CDDP) can induce hepatotoxicity after having admin-
istered at high doses (Cavalli et al., 1978; Cersosimo, 1993; Pollera
et al., 1987). Oxidative stress appears to play an important role in
cisplatin induced hepatotoxicity. Metallothionein protects against
liver injury induced by high doses of cisplatin in mice (Liu et al.,
1998). Selenium and high dose of vitamin E administration pro-
tect against cisplatin-induced oxidative damage to liver (Naziroglu
et al., 2004).

Nephroprotective and curative effects of F. religiosa latex extract
can work against cisplatin-induced acute renal failure (Yadav and
Srivastava, 2013).

With this background, the current study investigated whether
oral administration of methanol extract of F. religiosa latex has
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possible protective effect on cisplatin induced liver injury in Wistar
rats.

Materials and methods
Drug and reagents

Gallic acid, quercetin, DPPH, TPTZ (2,4,6-tripyridyl-S-triazine),
BHT (Merck Pvt. Ltd., India), cisplatin (VHB, Life Sciences Inc.,
India), urea and creatinine (Span Diagnosis kits), DTNB (Merck Pvt.
Ltd., India), thiobarbuturic acid (Loba Chemicals Pvt. Ltd., India),
epinephrine and superoxide dismutase (Sigma Aldrich Chemicals
Pvt. Ltd., India), alanine aminotransferase (ALT) and aspartaite
aminotransferase (AST) (Simens Healthcare Diagnostic Kit, India),
and alkaline phosphatase (ALP) (Lab-care Diagnostic Kits, India)
were used.

Plant material

Ficus religiosa L., Moraceae, latex was collected from Piparia vil-
lage, Vadodara district of Gujarat, Western India in September,
2010. The plant was identified by Dr. Nagar (Professor of Botany),
M.S. University, Vadodara (Gujarat) and a voucher specimen of F.
religiosa latex (DPSV/F/01/2010) was submitted in Department of
Pharmacy, Sumandeep Vidyapeeth, Vadodara.

Sample preparation

F. religiosa latex was extracted by maceration process (48 h)
in methyl alcohol after defatted with petroleum ether at 72h at
room temperature. The extract was dried by rotatory evaporator
under reduced pressure. The yield of latex was 18.56% (w/w). Phy-
tochemical identification and standardization of F. religiosa latex
were performed by TLC method and high performance TLC (HPTLC)
(CAMAG Switzerland, Linomet 5, and Scanner 3, Win Cat Software);
mobile phase: butanol:formic acid:water (7.5:1.5:1). HPTLC analy-
sis was performed by using various standard amino acid markers
including glutamine, glycine, cysteine, methionine, lysine, argi-
nine tyrosine, leucine, etc. and extract in which many compounds
were observed on the extract track. One spot R; value 0.56 of
extract was similar to standard methionine marker. The methio-
nine content of F. religiosa latex extract standardized that was found
0.648 £ 0.0425% of standard methionine.

In vitro antioxidant activity
Determination of DPPH scavenging activity

DPPH radical scavenging activity of methanol extract of F. reli-
giosa latex was determined (Mensor et al., 2001). An aliquot of
0.5ml of each fraction doses (20, 40, 60, 80, 100 and 120 p.g/ml)
test solution in methanol was mixed with each 2.5ml of 0.5 mM
methanol solution of DPPH. The mixture was shaken well and incu-
bated for 10 min in the dark at room temperature. The absorbance
was measured at 517 nm using UV-vis spectrophotometer. Ascor-
bic acid was used as a positive control and it was mixed in each
similar concentration and doses in DPPH as a test solution. All tests
and analyses were run in triplicates and the results obtained were
averaged. DPPH free radical scavenging ability (%) was calculated
by using the formula:

absorbance of control — absorbance of sample
X

absorbance of control 100

% of inhibition =

ICsq value of extract was calculated by using formula which was
generated by an Excel graph between % DPPH radical scavenging
(% of inhibition) and concentration of extract (wg/ml).

Determination of phosphor-molybdenum scavenging activity

The antioxidant activity of the extract was determined by
the phosphor-molybdenum method as described by Prieto et al.
(1999). The extract (0.3 ml) of each fractions doses (20, 40, 60,
80, 100 and 120 p.g/ml) test solution in methanol of was mixed
with 3ml of reagent solution (0.6M sulphuric acid, 28 mM
sodium phosphate and 4 mM ammonium molybdate). The reac-
tion mixture was incubated at 95°C, for 90 min and cooled to
room temperature. Finally, absorbance was measured at 695 nm
using a spectrophotometer (Merck Thermo Spectronic, Model
No. UV-1, double beam) against blank. Methanol (0.3 ml) in place
of extract was used as the blank. Ascorbic acid was used as a
positive control and it was mixed in each similar concentration
and doses as a test solution. Phosphor-molybdenum free radi-
cal scavenging ability (%) was calculated by using the formula.
%of inhibition = absorbance of control — absorbance of sample/
absorbance of control x 100

ICs value of extract was calculated by using formula which was
generated by an Excel graph between % phosphor-molybdenum
radical scavenging (% of inhibition) and concentration of extract
(pg/ml).

Animals

Wistar adult male rat 12-13-weeks-old (180-210¢g) obtained
from Sun Pharma Advanced Research Company (Gujarat, India)
were allowed access to water and food ad libitum, and main-
tained under constant (254 1°C), humidity (654 10%) and a 12h
light/dark cycle. The experiment carried out in accordance to the
guidelines mentioned in the CPCSEA, and IAEC approved the exper-
iment protocols (SVU/PH/IAEC/26.03.2010/02).

Acute toxicity study

Each group (n=3) of Wistar rats fasted overnight prior to the
experiment. Each group of rats was given a single dose of F. religiosa
latex extract, 5, 50, 300, 2000 mg/kg per oral (p.o.) body weight. The
animals were observed continuously for 2 h and then every 2 h up
to 24 and 72 h for gross behavior changes (OCED 423).

Cisplatin-induced hepatic injury

Five groups of rats (n=6) were used, in which group I (con-
trol) was administered acacia (2%, w/v) of 5 ml/kg throughout the
experiment for sixteen days. The group II (cisplatin treated) was
administered single dose of cisplatin (7.5 mg/kg i.p.) on 15t day.
Group III (extract control) was administered 300 mg/kg p.o. of
extract for 15t to 10t day. Group IV (Protective) was administered
extract (300 mg/kg p.o.) of F. religiosa latex for 15t to 10th day and
administered single dose of cisplatin (7.5 mg/kg i.p.) on 11th day
and group V (Curative) received single dose of cisplatin (7.5 mg/kg
i.p.) on day 1%, and administered extract (300 mg/kg p.o.) from 7th
to 16™ days (Mansour et al., 2006). On the 6™ day in cisplatin
treated, 10t day in extract control and 16t day in control, pro-
tective and curative, animals were anesthetized under light diethyl
ether and withdrawn blood sample from retro-orbital sinus of rats
by using glass capillaries, for biochemical estimation. The liver was
retrieved, dissected, washed with saline for estimation of antioxi-
dant enzymes and preserved in a formalin solution (10%) for further
histological analysis.

Biochemical assays

The collected blood centrifuged using the table top centrifuge
(REMI) at 3000 x g to get serum. Serum urea and creatinine were
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Table 1
Total phenolic and flavonoids content of the methanol extract of Ficus religiosa latex.

Extract Total phenolic Total flavonoids
content (mg GAE/g) content (mg QE/g)
Methanol extract of 2.76 £0.84mg 1.84+0.5mg

Ficus religiosa latex

estimated using diagnostic kit from Span Diagnostic, Kolkata on
chemical analyzer (microlab 3000) for the assessment of liver tox-
icity. Later, liver was removed, homogenized and centrifuged at
10,000 x g at 0°C for 20 min. The supernatant was used for estima-
tion of different antioxidant enzyme level by calorimetric method
using spectrophotometer (Merck Thermo Spectronic, Model No.
UV-1, double beam), reduced glutathione (GSH) was estimated by
method of Sedlak and Lindsay (1968), and lipid peroxidation by
thiobarbuturic acid-reactive substances (TBARS) by Uchiyama and
Mihara (1978) method. Superoxide dismutase (SOD) was deter-
mined by method Mishra and Fridovich (1972); ALT and AST
in serum were determined in accordance with the U.V. Kinetic
IFCC method provided by the Simens healthcare diagnostic kits
(Bergmeyer et al., 1986) in which 50 .l serum was dispensed with
500 pl working reagent (prepared by kits reagent 1 and 2 ratio 4:1)
in tube mixed well and incubated 60s at 37 °C then recorded first
reading of absorbance at 340 nm, and performed other two read-
ing at 60 s intervals. It was calculated by changing absorbance per
minute and multiplied by factor.

ALP in serum was determined in accordance with the optimized
IFCC method and procedure was followed by using the lab-care
diagnostic kit (Tietz, 1995).

Histopathological examination

The Wistar rats were killed on the day of blood withdrawal. Liv-
ers were isolated, processed, and embedded in paraffin wax. The
sections stained in hematoxylin and eosin and permanently were
mounted for viewing and reporting (Chandrasekaran et al., 1978).

Statistical analysis

Results were expressed as one-way analysis of variance
(ANOVA) followed by Dunnett’s test and p<0.05 was considered
as significant.

Results and discussion

F. religiosa latex was revealed for the presence of glycoside,
alkaloids, methionine, tannin (phenolic compound) and flavonoids.
In vitro evaluation of F. religiosa for its antioxidant potential
revealed DPPH and phosphor-molybdenum scavenging effect
observed that significant decreased in the concentration of DPPH
and phosphor-molybdenum radical due to scavenging potential of
the extract. ICsq values for DPPH and phosphor-molybdenum were
31.75+0.12 and 18.35 £+ 0.48 pg/ml, respectively.

Orally administered dose ranged from 50-2000 mg/kg of extract
did not produce any significant changes in the autonomic or behav-
ior responses. Lethal dose cut-off was considered at 2000 mg/kg.
The mortality of rate was unlikely at the highest starting dose level
(2000 mg/kg body weight). When there was no information on a
substance to be tested, for animal welfare reasons it was recom-
mended to use the starting dose of 300 mg/kg (regarding OCED 423)
(Table 1).

The cisplatin-treated group II showed significant decrease in
serum total protein, total bilirubin and albumin levels (Table 2),
GSH, and SOD and (Figs. 1 and 2), increases lipid peroxidation
(Fig. 3), ALT, AST, ALP (Table 3), on the 6™ day as compared to
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Fig. 1. Effects of the methanol extract of Ficus religiosa latex on the GSH level of
liver tissue (* **p<0.01 as compared to the control and ® **p<0.01 as compared to
the cisplatin treated).
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Fig. 2. Effects of the methanol extract of Ficus religiosa latex on the MDH level of
liver tissue (* **p<0.01 as compared to the control and ® **p<0.01 as compared to
the cisplatin treated).

the group I (control). They were significantly (p <0.01) monitored
in both protective and curative regimens with treated dose at
300 mg/kg of latex extract.

Histopathological sections of the livers showed marked hepa-
tocytes cells degeneration of inflammatory infiltrate and necrosis
was also observed in plates 1(B) (Fig. 4), and in the protective and
curative regimens, treated with extract (300 mg/kg body wt., p.o.)
which were reduced hepatocytes cells. Degeneration of inflamma-
tory infiltrate and necrosis in Fig. 4 (plates D and E) respectively
and extract control regimen, treated with extract (300 mg/kg
body wt., p.0.) was normal histology as a control group in plates
Aand C.

In the present study, cisplatin-induced liver impairment
was evidenced by an increase in serum ALT, ALP and AST and
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Fig. 3. Effects of the methanol extract of Ficus religiosa latex on the SOD level of
liver tissue (* **p<0.01 as compared to the control and ® **p<0.01 as compared to
the cisplatin treated).
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Table 2
Effects of the methanol extract of Ficus religiosa latex on the total protein, total bilirubin and albumin level of blood serum.
Groups Total protein (mg/dl) Total bilirubin (mg/dl) Albumin (mg/dl)
Control 9.08 + 0.32 0.99 + 0.06 533 + 0.08
Cisplatin treated 5.86 + 0.11°% 2.75 £ 0.07¢ 4.31 £ 0.090°
Extract (300 mg/kg) 8.51 + 0.13° 1.13 £ 0.10° 5.98 + 0.04°
Protective (300 mg/kg) 7.71 + 0.08" 1.41 + 0.06" 5.88 + 0.32°
Curative (300 mg/kg) 8.43 + 0.24° 1.39 + 0.03° 6.12 + 0.34"
a

'p<0.01 as compared to the control.
b **5<0.01 as compared to the cisplatin treated.

hepatocytes cells degeneration inflammatory infiltrate and necro-
sis. These changes persisted on the 6™ day due to single dose of
7.5 mg/kg cisplatin. The methanol extract of F. religiosa latex nor-

malized serum ALT, ALP and AST and lipid peroxidation, GSH, SOD
of liver.

Hepatocytes cells degeneration and inflammatory infiltrate
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According to previous findings by Dubskaia et al. (1994), Saad
et al. (2001), Kadikoylu et al. (2004) and Klukowska et al. (2001),
which reported that CDDP administration induced significant
increase in serum ALT, AST and ALP and significant decrease in
serum total bilirubin, total protein, and albumin levels. The ability

Fig. 4. Histopathology sections of liver plate normal liver 1(A), plate 1(B) Cisplatin-treated rats (7.5 mg/kg, 6 days), plate 1(C) extract (300 mg/kg), and plate 1(D) protective
with extract (300 mg/kg), plate (E) Curative with extract (300 mg/kg), magnification 20x for each section. Histopathology: Cisplatin treated group (plate B) shown, heptocytes
cells degeneration inflammatory infiltrate and necrosis. Treated groups with extract, extract+ cisplatin (protective) and cisplatin + extract (curative) reduced significantly

cisplatin induced liver injury.
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Table 3

Effects of methanol extract of Ficus religiosa latex on the ALT, AST and ALP level of blood serum.
Groups ALT (U/1) AST (U/1) ALP (U/1)
Control 42.83 + 1.53 41.16 + 1.07 85.83 + 1.92
Cisplatin treated 135.17 + 2.50° 81.16 + 2.05° 146.50 + 2.82°
Extract (300 mg/kg) 49.50 + 1.40° 43.83 + 1.51° 81.83 + 1.51°
Protective (300 mg/kg) 71.83 + 2.37° 57.66 + 1.47° 109.8 + 1.81°
Curative (300 mg/kg) 5133 + 1.16" 50.66 + 1.47" 90.66 + 2.07"
a *p<0.01 as compared to the control.
b **5<0.01 as compared to the cisplatin treated.

of cisplatin to cause alterations in the activity of these enzymes References

could be a secondary event following CDDP-induced liver damage
with the consequent leakage from hepatocytes.

The present study was revealed that significantly decrease level
of ALT, ALP and AST in blood serum due to its antioxidant effect and
itsability to act as a free radical scavenger, thereby protecting mem-
brane permeability (Ramadan et al., 2002) after treatment with
extract indicate hepatoprotective and curative effect. Yadav and
Srivastava (2013) reported nephroprotective and curative activ-
ity of methanol extract of F. religiosa latex at a dose of 200 mg/kg
against cisplatin-induced renal failure in rats. In vitro studies of F.
religiosa latex evaluated for its good antioxidant potential because
it has revealed that DPPH and phosphor-molybdenum free radi-
cal scavenging effect with lower ICsg values due to observed rich
sources of flavonoids, poly phenol, and methionine.

Yalcinkaya et al. (2007) reported methionine-supplemented
diet augments hepatotoxicity and prooxidant status in chronically
ethanol-treated rats, and reported that hepatoprotective proper-
ties did show with treatment of methionine against experimentally
induced liver injury in rats. The present phytochemical screening
data was observed methionine which was antagonized cisplatin
hepatotoxicity.

Actually cisplatin contributed various mechanisms to liver dys-
function consist of cellular toxicity, vasoconstriction in the renal
microvasculature, and proinflammatory effects, by producing free
radicals oxidative stress which participated for decline antioxidant
enzyme level of liver and lead to liver injury. Hence the possible
mechanism of hepatoprotection and curative effect of F. religiosa
latex could be due to its good antioxidant potential and amino acid
content it might contribute free radicals scavenging and antago-
nism hepatotoxicity those were produce by cisplatin in liver injury.

Conclusion

Finally on the basis of these investigations, we could conclude
that the administration of methanol F. religiosa latex caused a gen-
erally protective and ameliorative effect against cisplatin induced
liver injury. The protective effect of F. religiosa latex is associated
with its content of methionine and good antioxidant properties,
as it possibly acts as a free radical scavenger, lipid peroxidation
inhibitor and glutathione levels preservation.
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