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Summary

In present study, Hepatoprotective activity of #@% ethanolic extract of unripe fruit of
Ficus glomerata was studied on paracetamol and GCireated albino rats. The
hepatoprotective effect was evaluated on the lmsgstimation of biochemical parameter
like SGPT, SGOT, ALP, ACP, TB, DBrhe 70% ethanolic extract of fruits &icus
glomerata at the dose of (100mg/kg, 250mg/kg, 500mg/kg) peed a dose dependant
significant reduction in biochemical parameter adlvas in morphological parameter.
Treatment with unripe fruit ofFicus glomerata extract had shown significant
hepatoprotective effect also supported by histapgatical studies on liver, the result was in
comparison with the standard drug silymai@ilymarin was used as the reference standard
at 25mg/kg p.o. and it showed effect in both heabtaspxicity models. The aorgan
protective activity which may be attributed to gatgnolic compounds like flavanoids
and tannins that are present in the unripe frditsicus glomerata.

Key words : Ficus glomerata, CCLy, paracetamol, hepatoprotective, marker enzymes
(SGPT, SGOT, ALP, ACP, TB and DB)
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Introduction

Liver, the most versatile but complex internal argd human body, plays vital role in
metabolic activities. Its importance also lies ig impetus in management of internal
enviourment and biochemical conversion of endogsnamnd exogenous chemical to
harmless and excretable clompounds. Therefore l@witpl organ, its protection has a

special status in therapeuticBrolonged drug therapy, excessive use of the sdrtieeo
commonly used medicines like paracetamol, diclodertc., alcoholism, exposure to
certain xenobiotic, polutants and certain disedaate fiave been reported to affect liver
functioning. The major clinical manifestation ofdr disorder is jaundice. Despite of the
excellent regeneratation capacity of this orgasligit injury or toxicity may lead to fatal
complications. Therefore damage to the liver indlic by hepatotoxic agents is of grave
consequences. Unavailability of rational therapynodern medicine and no or very less
positive influence of synthetic drugs in liver dajeehave urged researchers in this field
to look for herbal drugs with better hepatoprotextaction. Traditional medicines are
effective in certain disease and are based on #ygrold use in folklore system of
medicine. Natural products of plant origin with h&n:z)rotective and antioxidants

properties play an important role in treatmentiéd toxicity.

One of such plant igicus glomerata (Roxb) has been used in traditional system of
medicine for treating diabetes diarrhoea, liveredses, piles, asthma, leprosy and
diarrhea The hepatoprotective activity of leavesFous glomerata has been reportéd.
Leaves shows anti-bacterial activitystem bark shows anti-tussive potefifisnti-
diuretic activity’ anti-pyretic potenti& anti-inflammatory activity of the leaves, barkdan
unripe fruif™*, hepatoprotective activity of the leafehypoglycemic activity of roots,
leaves and frutt™**and anti-filarial activity of the fruits>

However, there is no scientific claims has been enssharding the hepatoprotective
activity of unripe fruits ofFicus glomerata. In view of this, in the present investigation an
attempt will be made to study hepatoprotective rfeunripe fruit extract ofFicus
glomerata.

Material and Methods

The unripe fruits ofFicus glomerata were collected from the surrounding fields of
Harapanahalli. The identification of plant was mageProfessor K. Prabhu, Department
of Pharmacognosy, S.C.S. College of Pharmacy, ldaamlli. A voucher specimen has
been deposited at the museum of our college. Thipeurfruits were collected in the
month of April. The unripe fruits were dried in sleaat room temperature. The dried
unripe fruits were powdered by using grinder, tarse powder and this powder was
packed into soxhlet column and the extracted 708arefl (60 — 8%) for 24 hrs. The
extract was concentrated under reduced pressunglvatuse of rotatory flash evaporator.
Further the extracts were concentrated by usingwater bath (70 — 80 The dried
extract was stored in airtight container in refrager below 16C.

Preliminary phytochemical screening

The preliminary phytochemical screening was caroedon the 70% ethanolic extract of
unripe fruit of Ficus glomerata for qualitative identification. The tests for commo

phytochemicals were carried out by standard methagscribed in practical

pharmacognosy by Dr. C.K. Kokdteand K.R. Khandelwal’
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Determination of acute toxicity (L Dso)™

Method: The acute toxicity of 70% ethanolic extract of perifruit of Ficus glomerata
were determined in albino mice weighing 25 — 30 giihsingle sex, normally female,
maintained under standard conditions. The animasewasted over night prior to the
experiment. Fixed dose (OCED Guideline No. 420)hoétof CPCSEA was adopted for
toxicity studies

Animals:

The male albino rats wistar stain 150 — 200 g dbth@ mice 20 — 30 g were used
through the experimentation. The animals were pextufrom Venkateshwara

Associates, Bangalore, Karnataka. After randonoraitito various groups, animals were
acclimatized for period of 10 days under standarsblndry condition as follows; Room
temperature 2% 3°C, Relative humidity 65+ 10%, 12 hrs light/dark cycle. All the

animals were fed with rodent pellet diet (Gold mdhipton India Ltd.,) and water was
allowed ad-libitum under strict hygienic conditiokthical clearance for performing
experimlgnts on animals was obtained from Instit@ioAnimal Ethics Committee

(IAEC).

Evaluation of hepatoprotective activity

CCl, induced hepatotoxicity (Malaya gupta et al., was followed™)

Albino rat of wistar strain weighing 150 — 200 grevselected and divided into six groups
of each containing six animals. Animals were tréaie shown above for a period of 10
days. At the end of every 72 hrs. i.&. day, 7" day and 18 day CC} was administered
to all group other than group’t. CCL was administered at the concentration of 30% in
liquid paraffin (1 ml/kg body weight, i.p.). Group received standard drug silymarin 25
mg/kg p.o. once in a day and GG@s mentioned above. Whereas group IV, V and VI
were treated with test extract dose of (100, 250 %00 mg/kg p.o.) respectively. During
this period of treatment the rat were maintainedenmmormal diet and water. Treatment
duration was of 10 days, all the animals were feed 24 hrs. after the last injection of
CCl4 i.e. on 11 day. Blood was collected by carotid bleeding undidd ether anesthesia
using disposable syringe and needle. After thelwas collected it was allowed to clot
at room temperature for 30 min. followed by ceng#tion (3000 rpm for 15 min.) and
subjected for determination of biochemical paramsete

Liver were dissected out and subjected for morgpdiod study such as wet liver weight
and wet liver volume of each animal was determiniBae volume of wet liver was
measured by displacement method and further trex lvere placed in 10% formalin
solution for histopathological study.

Paracetamol induced hepatotoxicity (Malaya gupta et al., was followed™

Albino rat of wistar strain weighing 150 — 200 g¢mw selected and divided into six
groups of each containing six animals. Animals wezated as shown above for a period
of 7 days. Paracetamol was administered to allmgiber than group | daily at the dose
of (500 mg/kg p.o.) Group Il received standard gdrailymarin (25mg/kg p.o.)
simultaneously for a period of 7 days. WhereamigrlV, V and VI were treated with
test extract dose of (100, 250 and 500 mg/kg pespectively. During this period of
treatment the rat were maintained under normalatidtwater. Treatment duration was of
7 days, all the animals were sacrificed 18 hrdirfgof the last dose i.e. off'8lay. Blood
was collected by carotid bleeding under mild etheesthesia using disposable syringe
and needle. After the blood was collected it wéswadd to clot at room temperature for

3
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30 min. followed by centrifugation (3000 rpm for 1&in.) and subjected for
determination of biochemical parameters.

Liver were dissected out and subjected for morpdiodd study such as wet liver weight
and wet liver volume of each animal was determiriEae volume of wet liver was
measured by displacement method and further thex ivere placed in 10% formalin
solution for histopathological study.

Biochemical parametersincludes

Estimation of serum SGPT#

SGPT catalyses the transfer of amino group fronlabhine to 2-oxoglutarate with the
formation of pyruvate and L-glutamate. The pyruvsteformed is allowed to react with
NADH to produce L-lactate. The rate of this reagtiis monitored by an indicator
reaction coupled with LDH in the presence of NADHicftinamide adenine
dinucleotide). The oxidation of NADH in this reamtiis measured as a decrease in the
absorbance of NADH at 340 nm, which is proportidoabGPT activity.

Estimation of SGOT?

SGOT catalyses the transfer of amino group fronsjhastate to 2-oxoglutarate forming
oxaloacetate and L-glutamate. The rate of thisti@ads monitored by an indicator

reaction coupled with malate-dehydrogenase (MDHylich the oxaloacetate formed is
converted to malate in the presence of reducedtinauide adenine dinucleotide

(NADH). The oxidation of NADH in this reaction is easured as a decrease in
absorbance of NADH at 340 nm, which is proportidoabGOT activity.

Estimation of serum alkaline phosphate (ALP)*
Serum alkaline phosphatase hydrolyses p-nitrophphgkphate into p-nitrophenol and
phosphate in the presence of oxidizing agent®MJhis reaction is measured as
absorbance is proportional to the ALP activity.

Estimation of serum acid phosphate (ACP)**

Serum acid phosphatase sptiteiaphthyl phosphate in to naphthol and phosphate. The
o naphthol is quantitated by coupling it with a diaum salt to form a highly coloured
azo dye whose absorbance is measured.

Estimation of serum bilirubin®

Bilirubin reacts with diazotised sulphanilic acid acidic medium to form pink coloured
azobilirubin with absorbance directly proportional bilirubin concentration. Direct

bilirubin, being water soluble directly reacts inidic medium. However, indirect or

unconjugated bilirubin is solubilised using a satéat and then it react similar to direct
bilirubin.

Histopathological studies®

The animals were sacrificed and the liver of eagmal was isolated. The isolated liver
was cut in to small pieces and preserved and fired0% formalin for two days.
Following this was the washing step where by therlipieces were washed in running
water for about 12 hrs. This was followed by delgidn with isopropyl alcohol of
increasing strength (70%, 80% and 90%) for 12 &ash. Then the final dehydration is
done using absolute alcohol with about three chafmel?2 hrs. each.

The cleaning was done by using chloroform with thanges for 15 to 20 minutes each.
After clearing the liver pieces were subjected @maffin infiltration in automatic tissue
processing unit.
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The liver pieces were washed with running watereimove formalin completely. To
remove the water, alcohol of increasing strengtas used since it is a dehydrating agent.
Further alcohol was removed by using chloroform ahlbroform removed by paraffin
infiltration.

Statistical analysis:

The results were expressed as mean * standard mean (SEM). The statistical
significance was assessed using one-way analysisartdnce (ANOVA) followed by
Tukey-Kramer multiple comparisons test gnd 0.01 was considers significant.

Results

Biochemical parameter in CCl, induced hepatotoxicity.

Rats subjected to the C¢thallenge alone (positive control group) developiggificant
liver injury as evident from a significant elevation the biochemical markers, like SGPT,
SGOT, ALP, ACP, TB & DB when compared with negatoaatrol group (Table No. 1).
Oral administration of the test extract exhibitexbel dependent significant reduction in
the CCL induced increase in the biochemical levels. Howelrere was decrease in the
level of TB & DB were found with the 100mg/kg ofethiest extract but the result found
statistically not significant. Treatment with theference standard, silymarin (25 mg/kg
p.o.) also reversed the hepatotoxicity significantiepatoprotective potency of the test
extract at the dose 500mg/kg was found closerdbdhstandard.

Morphological parameter in CCl, induced hepatotoxicity.

Intoxication of rats with CGlresults in enlargement of liver which was paledigh
brown in colour. Rats subjected to the GQihallenge alone (positive control group)
developed significant increase in the morphologpadameter like wet liver weight and
wet liver volume when compared with negative cdngooup (Table No. 1). Oral
administration of the test extract exhibited dospahdent significant reduction in the
CCL, induced increase in the morphological paramekdowever there was decrease in
wet liver weight were found with the 100mg/kg okttest extract but the result found
statistically not significant. Treatment with theference standard, silymarin (25 mg/kg
p.o.) also reversed the increase morphologicarmeter significantly. Organ protective
potency of the test extract at the dose 500mg/kgfaiand closer to that of standard.

Biochemical markersin paracetamol induced hepatotoxicity.

There was marked elevation of biochemical markées, SGPT, SGOT, ALP, ACP, TB
& DB in rats which were intoxicated alone with peetamol (positive control group)
when compared to negative control group (Table Nd®al administration of EEFFG
has significantly reduced the elevated levels aichemical markers at all the doses
(100mg/kg, 250mg/kg, 500mg/kg) in a dose dependwantner the result are given in
(Table No.2). Treatment with the reference standaigmarin (25 mg/kg p.o.) also
reversed the hepatotoxicity significantly.
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Morphological parameter in paracetamol induced hepatotoxicity.

Intoxication of rats with paracetamol alone (pesitcontrol group) increases wet liver
weight, and wet liver volume when compared to nggatontrol group. The intoxication
induced changes were attenuated by EEFFG at adlsdétowever there was decrease in
wet liver volume with the 100mg/kg of the test extrbut the result found statistically
not significant. Treatment with the reference stadd silymarin (25 mg/kg p.o.) also
reversed the increase morphological parameterfignily.

Histopathological Studiesin CCl, induced hepatytoxicity

Histopathological profile of liver from CCL(positive control group)intoxicated rats
reveals hepatic globular architecture disruptegatie cells has shown various degree of
fatty degeneration like ballooning of hepatocytesty cyst, infiltration of lymphocytes
and proliferation of kuffer cells. Congestion ofdr sinusoids. Protective effect of test
extract was confirmed by histopathological examarabf liver section. Administration
of test extract at the dose of 500mg/kg that iatéR6) showed a significant improvement
of the hepatic architecture and areas of Kuppdrpreliferation and sinusoid appeared
normal on contrary with 100mg/kg and 250mg/kg.

Histopathological Studiesin paracetamol induced hepatytoxicity

Histopathological profile of liver from paracetam(@ositive control group) intoxicated

rats reveals hepatic globular architecture disdipteepatic cells has shown various
degree of fatty degeneration like ballooning of dtepytes, fatty cyst, infiltration of

lymphocytes and proliferation of kuffer cells. Cesgon of liver sinusoids.Protective
effect of test extract was confirmed by histopatigaial examination of liver section.

Administration of test extract at the dose of 50tkgg(plate-6) showed a significant
improvement of the hepatic architecture, areas wpgéer cell proliferation and sinusoid
appeared normal on contrary with 100mg/kg and 23kmg
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TABLE NO. 1
Effect of EEFFG on biochemical and mor phological parameter in CCl, induced hepatotoxicity.

rouns SGPT SGOT ALP ACP B DB Volume/ | Weight/

P LU/ LU/l LU/l LU/ mg/dl mg/dl | 100gb.w. | 100g b.w
ve control 10437+ | 119.39+ | 303.77+ | 30.46+ 0.368+ 0.291+ 3.16+ 3.06+
3.182 6.636 1.82 0.40 0.002 0.003 0.023 0.063
+ve control 24777+ | 36757+ | 52256+ | 56.116+ 0.625 0.582+ 4.68+ 4.23+
9.402 9.115 7.14 0.74 0.011 0.013 0.037 0.021
. . 147.60+ | 162.91+ | 341.42+ | 38.69+ 0.417+ 0.377+ 3.23+ 3.18+

Standard silymarin 25 ma/kg| 5 gogees | 5 774w 3.63%* 0.58%* | 0.004** | 0.016** | 0.026** | 0.031***
216.20+ | 33446+ | 49319+ | 51.27+ 0.592+ 0.541+ 4.47+ 4.04+

EEFFG 100 mg/kg 10.388* 5.286* 5.19* 1.49+ 0.005° 0.010° 0.071* 0.050°
204.09+ | 32116+ | 467.14+ | 47.18+ 0.574+ 0.522+ 4.20+ 3.94+

EEFFG 250 mg/kg 5.675 5.440% 4.81%% 0.50** 0.005** 0.012* | 0.054** | 0.053**
160.03+ | 187.14+ | 353.70+ | 4155+ 0.447+ 0.431+ 3.96+ 3.50+

EEFFG 500 mglkg 5.142%% | 10.804** | 0.27%* 1.50%+ | 0.013** | 0.012%* | 0.057** | 0.079%*

Values are meaa SEM (n = 6).
*p <0.05, *p<0.01, ** p <0.001 as comparapositive control.
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TABLE NO.2
Effect of EEFFG on biochemical and mor phological parameter in Paracetamol induced hepatotoxicity.
Crouns SGPT SGOT ALP ACP B DB Volume/ | Weight/
p LU/ LU/ LU/l LU/ mg/dl mg/dl | 100gb.w. | 100g b.w
ve control 107.79+ | 124.99+ | 303.77+ | 30.46+ 0.384+ 0.257+ 2.67+ 3.20+
3.408 4.92 1.82 0.40 0.0032 0.0065 0.039 0.013
+ve control 23343+ | 26620+ | 52256+ | 55.11+ 0.563+ 0.571+ 3.90+ 4.19+
2.814 6.23 7.14 0.074 0.0066 0.0086 0.034 0.020
. . 129.82+ | 157.65+ | 341.42+ | 38.69+ 0.419+ 0.310z 2.91+ 3.35+
Standard silymarin 25 mg/kg| 5" gg2 2. 85k 3.64%%* 0.58%* | 0.0028** | 0.0068** | 0.045%* | 0.024**
184.06+ | 24043+ | 491.86+ | 51.27+ 0.528+ 0.533 3.85+ 4.061+
EEFFG 100 mg/kg 11.74* 3.80* 357+ 0.97* 0.0091* | 0.0031* | 0.028° | 0.0311*
117.21+ | 230.60+ | 468.42+ | 47.18+ 0.503+ 0.456+ 3.71+ 3.89+
EEFFG 250 mg/kg 17.23* 7.04% 4.45%% 1.50%* 0.0063** | 0.013** | 0.078* | 0.044*
149.00+ | 181.47+ | 357.32+ | 41.66+ 0.447+ 0.387+ 3.25+ 3.63+
EEFFG 500 mglkg 15,82+ 6.16%* 10.43** | 159+ | 0.0088** | 0.011** | 0.065** | 0.036***

Values are meaa SEM (n = 6).
*p <0.05, **p<0.01, ** p <0.001 as comparapositive control.
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FIG1
Effect of EEFFG on Histopathological Studies in CCls induced hepatotoxicity

Fig D Control CCl4 Fig E Hept Control CCls Fig F Standard
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FIG-2
Effect of EEFFG on Histopathological Studies in Paracetamol induced hepatotoxicity
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Discussion

Hepatic system of an organism is involved in meliakarctivities of it. In this process it
is exposed to various challenges and hence, hepatiem is not only evolved to perform
its function but also to protect itself to varioushallenges like exposure to
antibiotics/xenobiotics, chemicals etc. Liver i<lstan organ that its physiological role
and its self protective mechanism are well devedoged orchestrated. Inspite of such
balanced internal mileiu, hepatic aberration, dagnagd necrosis commonly occurring
due to over exposure to hepatotoxic causes to anchxtent that it over powers the
mechanism. Inspite of ultra modern advances in caédicience, pharmaco-therapeutics
treatment with synthetic drugs is not yet realizddwever there are several herbs and
herbal formulation which are found to be/claimedtfeating hepatic disorders.

In the present study one of the local availabletdfacus glomerata (Roxb) were selected
on the basis of native practitioners and availgbigochemical profile of the plant. In the
present study the extract of the title plant andewsepared by using soxhlet procedure
and further subjected phytochemical screenings ihserved that the extract showed a
marked presence of carbohydrate, flavanoids, tanrgitycoside, and steroids. Liver
damage induced by Cgland acetaminophen are commonly used models for the
screening of hepatoprotective drd§s?’ The rise in the levels of SGPT, SGOT, ALP,
ACP and Bilurubin (Direct & total) has been atrigditto the damaged structural integrity
of liver.?® Liver cell injury induced by CGlinvolves initially the metabolism of C&to
trichlromethyl free radical by the mixed functioxidase system of the endoplasmic
reticulum. It is postulated that secondary mecharisks CCl, metabolism to the wide
spread disturbance in hepatocyte function. Thesenskary mechanisms could involve
the generation of toxic product arising directlyorfr CCL metabolism or from
peroxidative degeneration of membrane ligits.

These biochemical markers are cytoplasmic in locaind are released in circulation
after the cellular damag®@Both CC}, and acetaminophen share a common property to be
converted into their respective reactive metab®lifd-acetyl-p-benzoquinoneimine
(NAPQI) and halogenated free radical (HRF) by hiepattochrome P458" 3

The results of the present investigation clearlyndestrate the various biochemical
changes, produced in the serum and in rats byigaban with CCl4 and acetaminophen,
and were reversed by the treatment of extractfédrent doses and were supported by
the histopathological report.

The probable mechanism by whi€lncus glomerata exerts its protective action against
CCl, and acetaminophen induced hepatotoxicities coeldhe stimulation of hepatic
regeneration through an improved synthesis of prsteor with interference with the
liberation of microsomal activation to toxicants.

Also postulated that the inhibitor cytochrome P46 Ps) can impair the bioactivation
of acateamine and CfLinto their respective reactive metabolites ands tipuovide
protection against the hepatocellular dam&g&. The extract may stimulate the inhibitor
cytochrome P450 (CYPs) and their by providing theotgrtion against the
hepatotoxicant.

Moreover it is reported that flavanoids and tanniwese reported to posses variety of
pharmacological activity including hepatoprotectaaivity. In the present investigation
also preliminary phytochemical investigation on [EEF gave positive tests for
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flavanoids and tannins this could be the reasorsifgmificant hepatoprotective property
of the test extract.
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