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Abstract

Background and Objective: Figs are recognised to contain a number of pharmacological properties without any adverse effect. The
present study aimed to evaluate the protective role of fig fruit extract on CCl,-induced hepato-toxicity. Materials and Methods: The mice
were randomly divided into 4 groups, Group | mice, vehicle treated were kept on normal diet and served as normal control. Group Il mice,
received fig extract only, Groups Ill, received CCl, only and served as disease control group. Group IV mice, labelled as treatment group,
received CCl,+fig fruit extract (100 mg kg~' b.wt.). Results: CCl,-induction causes significant increase in alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase (ALP) level and decrease in antioxidant enzymes levels. Administration of fig
extractsignificantly restore the CCl,-induced alterations in the liver enzymes and antioxidant enzymes and such differences were statically
significant (p<0.05). Histopathology of the liver tissue revealed that administration of fig fruits extract reduced inflammatory cell
infiltration and blood vessel dilation and showed role in the maintenance of hepatocytes architecture whereas, severe tissue alterations
was noted in CCl, treated group. Conclusion: The overall findings, indicate that fig fruit extract is useful in preventing liver injury against
CClinduced hepato-toxicity through its antioxidant enzyme activities and shows role in the maintenance of hepatocyte architecture.
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INTRODUCTION

The liver plays a vital role in protecting an organism from
potentially toxic chemical abuses throughits ability to convert
lipophilic into more water-soluble metabolites, that can be
efficiently eliminated out from the body through the urine’.
Several factors that damage the liver are viruses and alcohol
use, toxin and drugs. Carbon tetrachloride (CCl,) is, a
commonly used laboratory reagent manifest by its toxicity
leading to liver lesion and fibrosis, has been broadly applied in
liver related studies?. It is considered that CCl, toxicity results
from bioactivation of CCl, into trichloro-methyl free radical
by cytochrome P450 system in liver microsomes and
subsequently causes lipid peroxidation of membranes®*.
Moreover, CCl, shows arole in the induction of the production
of several types of reactive oxygen species (ROS), thus causing
liver injury and increase the activities of liver enzymes
including L-alanine aminotransferase, L-aspartate amino
transferase and alkaline phosphatase (ALP)°.

Medicinal plants or some natural product show role in
disease prevention through modulation of various biological
activities. Inthisregards, Ficus carica,commonly known asfig,
amember of Moraceae family, is a small deciduous tree native
to Asia Minor, Persia, Syria and the Mediterranean regions®.
Phytochemical studies have shown that £ carica contain
various bioactive compounds including phenolic compounds,
phytosterols, organic acids, anthocyanins, triterpenoids,
coumarins and some volatile compounds such as
hydrocarbons, aliphatic alcohols and few other classes of
secondary metabolites from different parts of £ caricd.
Phytochemical studies have shown that medicinal properties
of figs are due to the presence of phenolic compounds and
other constituents. The previous findings have demonstrated
a significant reversal of biochemical, histological and
functional changes induced by rifampicin treatment
through petroleum ether extract, representing promising
hepato-protective activity®. Another study, performed to find
the potential health-promoting constituents of fig fruits and
commercial fig varieties were analyzed for total polyphenols,
total flavonoids and antioxidant capacity. These findings
revealed that the fruits contained the highest levels of
polyphenols, flavonoids and anthocyanins and exhibited
the highest antioxidant capacity’®. In this study, the
hepato-protective effects of fig fruit were investigated in mice
models of liver injury.

MATERIALS AND METHODS

Reagents and animals: All the kits for this study were
purchased from Abcam (UK). The albino male mice were
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purchased from the animal house of King Saud University,
Saudi Arabia. The mice were kept for 2 weeks for
acclimatization to the standard housing conditions (25£2°C
temperatureand 12 hlight/dark cycle) and were supplied with
standard chow and tap water ad /ibitum.

Ethics statement: This study was conducted in accordance
with the guidance of ethical committee foranimal handling at
Qassim University. The experimental procedure was approved
by the Bioethics Review Committee of the College of Applied
Medical Science, Qassim University.

Experimental design: Thirty-two mice were randomly
divided into 4 groups with 8 mice in each group. The
animal experiment was run for 8 weeks. Group |, labelled as
vehicle treated mice were kept on normal diet and served
as control. Group Il mice, received only fig fruit extract at
100 mg kg~ b.wt. day~". Group lll, labelled as disease control,
received CCl, (0.04 cc of a 40% solution of CCl, in olive oil)
orally, thrice a week®. Group IV, labelled as treatment group,
received CCl,+fig fruit crude extract (100 mg kg—" b.wt.day—").
After the completion of treatment, all the mice were
sacrificed and the blood and tissue samples were collected for
analysis.

Measurement of liver function enzyme biomarkers: The
blood samples obtained from each mice were allowed to clot
for about 30 min and was centrifuged at 3000 rpm for 10 min
to get the serum. The serum was stored at 4°C for the analysis
of the alanine aminotransferase, aspartate aminotransferase
and alkaline phosphatase levels.

Evaluation of antioxidant enzymes levels: The liver tissue
samples were homogenized and centrifuged at 3000Xg for
15 min at 4°C. The supernatants were collected to measure
the levels of catalase.

Measurement of the total anti-oxidant capacity (TAC): The
total anti-oxidant capacity was also measured with a
commercially available assay kit (Abcam, UK) and the results
were interpreted accordingly.

Haematoxylin and eosin (H and E) staining: The livers were
excised and fixed in 10% neutral buffered formalin to avoid
the autolysis of tissues. The fixed tissues were further
processed, embedded in paraffin wax, sectioned into 5 um
thickness, de-paraffinised and rehydrated. All the sections
were stained with haematoxylin and eosin (H and E) stain to
analyze the alterations in the tissues.
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Expressional evaluation of certain proteins through
immuno-histochemistry: Expression of different types of
proteins including PTEN and P53 was evaluated as by earlier
described method. The sectioned liver tissues were stained
usinga monoclonal antibody according to the manufacturer’s
protocol (Abcam, UK). The secondary antibody and DAB were
added accordingly. The tissue was considered as positive
staining for marker when more than 5% of the cells showed
positivity for marker or less than 5% positivity was considered
as negative case'?,

Statistical analysis: All the data was expressed as the
mean=SE. Statistical analysis was done by using analysis of
variance. The level of significance was at p<0.05.

RESULTS

Effects of fig extracts on serum ALT, AST and ALP level: In
the current study, a significant increase in the activities of
serum ALT, AST and ALP levels were observed in the CCl,-
treated group (diseases control) as compared with the control

group (p<0.05). Whereas, the mice treated with fig fruit extract
in addition to CCl, showed significant reduction in the serum
ALT, AST and ALP levels as compared with mice treated by
CCl,only (p<0.05) (Fig. 1).

Effect of fig extract on the antioxidant enzyme level and
total anti-oxidant capacity: Carbon tetrachloride treated
mice group showed significant reduction in the catalase level
in liver tissue as compared to control group (p<0.05) (Fig. 2a).
Whereas, mice group treated with the extract of fig fruit
showed significant (p<0.05) enhancement of catalase.
Moreover, CCl, treated mice group showed significant
reduction in the total anti-oxidant capacity as compared to
control group. Whereas, fig fruits extract treated group
showed increase in the total anti-oxidant capacity (p<0.05)
(Fig. 2b).

Histopathological studies: Histo-pathological analysis of liver
tissue of control group revealed normal cellular architecture
with distinct hepatic cells, sinusoidal spaces and central vein
(Fig. 3a). The mice group treated with CCl, revealed the
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Fig. 1: Serum ALT, AST and, ALP levels in normal control, only fig treated group, disease control (CCl,) and treatment group (CCl,
plus fig fruits extract). A considerably increased level of these enzymes in CCl,treated group whereas CCl, plus fig fruits
extract treated group showed reduction in these enzymes levels (p<0.05)
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Catalase and total antioxidant capacity level were considerably decreased in CCl,treated group whereas CCl, plus fig

fruits extract treated group showed increase in the antioxidant enzymes levels (p<0.05)
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Fig. 3(a-e): (a) Control group, (b-d) CCl, treated group showed infiltration of lymphocytes, congestion and blood vessel dilation
and (e) CCl,+fig extract reduced inflammatory cell infiltration and blood vessel dilation and maintain of hepatocytes

architecture

infiltration of lymphocytes, congestion, haemorrhage,
blood vessel dilation and necrosis (Fig. 3b-d). These
pathological changes were found to be lesser in the group
of CCl,+Fig extract treated group. Moreover, inflammation,
congestion and haemorrhage and blood vessel dilation was
reduced remarkably in fig extract treated group (p<0.05)
(Fig. 3e).

Effect of fig extract on PTEN protein expression:
Immuno-histochemisry statining was performed to evaluate
the expression pattern of PTEN protein in all experimental
groups. The results revealed that PTEN expression was found
in all experimental groups including control group, disease
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control group and fig extract treated group. Moreover,
expression pattern of PTEN among the different group was
statistically insignificant (p>0.05) (Fig. 4a-c).

Effect of fig extract on p53 protein: Expressional analysis of
p53 protein was made through immuno-histochemisry
statining on all experimental groups. It was revealed that
control group showed very low expression for p53 protein.
The CCl, treated group showed high expression of p53
whereas CCl,+fig extract also showed expression but
intensity of expression was low. Expression pattern of p53
among the different groups was statistically significant
(p<0.05) (Fig. 5a-c).
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Fig. 4(a-c): (a) PTEN protein expression in control case, (b) PTEN protein expression observed in CCl, treated group and (c) PTEN
protein expression detected in CCl, plus fig extract group (Orig. X mag40)

Fig. 5(a-c): (a) P53 protein expression was very low in control group, (b) p53 protein expression detected in CCl, plus fig extract
group but intensity of positivity was low and (c) P53 protein expression detected in CCl, group and intensity of
positivity was high (Orig. X mag. 40)
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DISCUSSION

The natural product or herbs constituents showed a vital
role in the diseases cure and prevention. As per the World
Health Organization survey, it has designated that around
70-80% of the population worldwide depend on alternative
medicines, chiefly from herbal sources, for their primary health
care'. However, medicinal plants and their chief constituents
with high anti-oxidant activity have concerned significant
interest as a source for the development of liver-curing
drugs™. In the current study, it was observed that
significant increase in the liver function enzymes in the CCl,
treated group compared with the control group. Whereas,
fig fruit extract plus CCl, treated group showed significant
reduction in the liver function enzymes levels as
compared with mice treated by CCl, only. In this regards,
previous findings demonstrated that levels of marker
enzymes such as alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) were increased significantly in CCl,
treated mice. Pre-treated with the plant extract with different
concentration of Ficus carica and intoxicated with CCl,,
decreased activities of the enzymes were observed™. Another
study, in the accordance of this finding reported that
administration of olive oil with fig and date-palm fruit
extracts (OFD) to doxorubicin (DOX) and/or irradiated rats
significantly ameliorated the oxidative stress markers and liver
function parameters as compared with DOX and/or irradiated
rats's.

The level of catalase was measured in the control, CCl,
and CCl, plus fig fruit extract group and it was noticed that a
significant reduction in the level of catalase in the group of
mice treated with CCl, (p<0.005) as compared to control
group. Whereas, mice group treated with the extract of fig
showed significant (p<0.05) increase in catalase. Moreover,
CCl, treated mice group showed significant reduction in
the total anti-oxidant capacity as compared to control group.
Whereas, fig extract treated group showed increase in the
total anti-oxidant capacity (p<0.05). The previous finding
supported the current finding and reported that (doxorubicin)
DOXand/orirradiated groups received 2 weeks pre-treatment
with olive oil with fig and date-palm fruit extracts (OFD)
showed a significant decrease in the hepatic TBARS, AOPPs
and a significantincrease in the hepatic GSH, SOD and CAT as
compared with the doxorubicin and/or groups not treated by
OFD, respectively's. Another study, reported that elevation of
serum enzyme level in rifampicin treated group was noticed
as compared to control group, indicating that rifampicin
induced liver damage. Additionally, significant reduction in
thelevel of SGPT, SGOT levels in the group treated with extract
of Ficus carica was noted®.
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In the current study, it was reported that CCl, treated
group causes various types of tissue alterations including
infiltration of lymphocytes, congestion, the haemorrhage and
blood vessel dilation. Moreover, inflammation, congestion and
haemorrhage and blood vessel dilation was reduced
remarkably in fig extract treated group. Earlier study, reported
in accordance with current finding, demonstrated that CCl,
induced group causes severe fatty changes, necrosis,
ballooning degeneration and broad infiltration of the
lymphocytes and kupffer cells around the central vein whereas
architecture of liver sections of mice treated with different
Ficus carica leaf extracts showed a more or less normal
lobular pattern with a mild degree of fatty change, necrosis
and lymphocyte infiltration™. Other study reported, that
animal group treated with extract of Ficus carica had livers
which were similar to that found in the normal rats and were
healthy in appearance®.

Expression pattern of p53 protein among the different
group was statistically significant. Medicinal plants or
constituents of herbs showed pivotal role in inhibition of
pathogenesis  through  modulation of cell signalling
pathways. In this regards, study based on Actinidia valvata,
dunn root (TSAV) reported that expression of p53 in CCl,
group was up-regulated compared with the control group and
the levels were significantly decreased in TSAV high-dosed
group and silymarin group. Additionally, TSAV at high dose
was more reactive in upregulating Bcl-2 protein and
down-regulating p53 protein'. Anotherfinding, revealed that
BAX, p53, caspase 3 and CYP2E1 were significantly up
regulated and Bcl2 was down-regulatedin INH and RIF treated
rats. Concomitant application of polyherbal formulation
Hepato plus (HP) prevented the modulation of these gene
expressions'®. Chrysin attenuated goblet cell disintegration,
expression of phospho-p38MAPK and p53 and apoptotic
tissue damage which were induced by CDDP™.

CONCLUSION

The findings indicate that fig fruit extract is useful in
preventing liver injury against CCl,-induced hepato-toxicity
including the biochemical and histo-pathological aspects.
Currentresults designate that figameliorated liverinjury viaits
anti-oxidant properties.

SIGNIFICANCE STATEMENT

To our knowledge, this is the first study, performed
to evaluate the expression pattern of PTEN and p53
proteins among the different group of mice through
immuno-histochemisry statining. Expression pattern of
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PTEN proteins among the different treatment group of mice
was statistically insignificant (p>0.05). A novel finding
regarding p53 protein was noted, as control group showed
very low expression for p53 protein while the CCl, treated
group showed high expression of p53 protein. Moreover, the
mice treated with CCl, plus fig extract also showed expression
of p53 but the intensity of this protein was low as compared
to CCl, treated group only. The expression pattern of p53
protein among the different treatment group was statistically
significant (p<0.05).
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