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ABSTRACT

A systemic and scientific investigation of aqueeusract of Girardinia hetrophylla for its antioxid& and
hepatoprotective potential against ethanol indubegatic damage in mice was carried out. Antioxidardperty
was assessed by using reducing property, super@diis scavenging and hydroxyl radical scavengingpprty.
Hepatoprotective property was assessed by measthmmgxtent of reversal of enhanced biochemicalkerafor
liver such as serum glutamate pyruvate transamif&@&PT), serum glutamate oxaloacetate transamif@&OT),
alkaline phosphatase (ALP), bilirubin and also bgtimating the tissue Glutathione (GSH), Superoxide
dismutase(SOD), Catalase and the tissue lipid pdation levels. Aqueous extract of Girardinia hgthylla at the
dose of 1600mg/kg produced significant hepatoptiteceffect by decreasing the serum enzymes, tmitirand
tissue lipid peroxidation while it significantlydreased the levels of tissue GSH, SOD and catalase.
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INTRODUCTION

Hyper-physiological burden of free radicals causebalance in homeostatic phenomena between oxidards
antioxidants in the body. This imbalance leadsxioative stress that is being suggested as thecanste of aging
and various diseases like diabetes, cancer, aed lamage [1]. Liver is the main organ which retgdamany
important metabolic functions. Liver disorders lgia serious health problem and still remain comraod
unconquered. Modern medicines have little to offeralleviation of hepatic diseases and only limiteumbers of
drugs are available for the treatment of liver digos. The herbal based preparations were effedtivehe
treatment of livedisorders [2,3].Free radicals lead to cell damageugh mechanisms of covalent binding and lipid
peroxidation with subsequent tissue injury, celutecrosis, rheumatoid arthritis as well as toyiaf many
xenobiotics [4]. Antioxidant agents of natural dmidpave attracted special interest as they careprdtuman body
from oxidative damage and free radicals [5].

Girardinia heterophyllas a dioecious herbelongs to the familyJrticaceaeis commonly known as bichhoo ghass.
This is a much despised plant in the hills of ndnttia. The plant itself has medicinal values. Téwves should not
be touched with bare hands, but dried or boiledainghly in water, are used as diuretic, anti-alle@nd also for
lactating mother. The other parts of the plantadse useful for production of oils, biomass anddibr paper. The
present study was done to investigate hepatopiredeahd antioxidant activity oGirardinia hetrophyllaagainst
ethanol induced liver damage in male Wistar Albilice.

48
Scholars Research Library



Ajeet Singhet al J. Nat. Prod. Plant Resour., 2013, 3 (5):48-54

MATERIALS AND METHODS

Plant Material and Preparation of Extract

Leaves ofGirardinia heterophyllawas washed under running tap water, air dried,taed homogenized to fine
powder dissolved in distilled water for two daysdacentrifuged the solution at 10,000 rpm for 10 unés.
Supernatant was collected and stored’ax 4

Experimental Animals

Permission from the institutional ethical committés laboratory use of animals was duly obtainede T
experiments were performed on Wistar albino mictiolkd from Indian Veterinary Research Instituteyeslly.
The animals were kept in the experimental lab ahinmase at our Institute .The mice were housed|éarc
polypropylene cages and fead libitum with the commercially available feed and watere Titter was changed
after every 5 days.

Labelling and Experimental Design of Animals
The mice were labelled and total of 24 animals weseally divided into 4 groups. Each group contdifemice.
The details of the groups are given below:

TABLE-1 Allocation of animals according to treatmert groups

GROUP | TYPE TREATMENT
| Normal | No Treatment
1 Alcohol | 5% Alcohol (2 ml /kg body wt.)
Il Positive | 5% Alcohol + Liv-52 (2 ml/kg body wt.)
IV AEGH 5% Alcohol + Aqueous plant extract (1600kmbody wt.)
AEGH-Aqueous Extract of Girardinia hetrophylla

Acute Toxicity Studies
Acute oral toxicity (AOT) of alcohol was determinading Wistar albino mice. The animals were adnened with
single dose of the AEGH along with 5% alcohol abdeyved for mortality up to 90 days period.

Dissection of the Animal

The animals were sacrificed by chloroform anesthebake anesthetized mice fixed on dissection bsayentral
side. Lay down the mice by pinning it in the digsegtray ventro -dorsally and pinning it in thenbs. With the
help of a fresh sterile syringe withdraw blood fréime heart while the heart is pumping. Store tloodlin sterile
plain vials with label. The liver was cut and reradvand washed two or three times with cold n-saliieer was
weighed and then stored in cold phosphate buffém{@ pH-7).

Homogenization of Tissue and Serum Separation

The small piece of liver was transformed to homdgjag tube to prepare homogenate in 50mM phosplatier
saline in cold conditions. The homogenate was ifaged at 3000rpm for 10 minute alGithen collected the
supernatant for further tests. The blood sample® alowed to clot at room temperature for 45 niihe serum
was separated by centrifugation at 2500 rpm at resnperature for 15 min and was stored’at 4

Biochemical Test in Tissue Homogenate

Assay of lipid peroxidation was done by Esterbaarst Cheeseman method ,[Guperoxide Dismutas¢sOD) by
Mishra and Fridovich method [7], Catalase actiwitgs measured by the method of Beers and Sizerar@]
Glutathione (GSH) was done by Ellman method [9].

Blood Serum Enzyme Assay
Liver function tests as Alanine transaminase (ABQPT, Aspartate transaminase (AST)/SGOT, Alkaline
Phosphatase (ALP) and Bilirubin Total were perfairbg standard Autopeck kit methods.

Histopathological Examination

The method described by Baker and Silverton[10] adapted in the preparation of slices or fixedutiss(liver) for
histological examinations. The liver was removedniediately after blood collection and a part of tiveas sliced
and fixed in 10% buffered formal saline. Followidgcalcification, dehydration, impregnation, embagddand
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section cutting. The tissues were stained usingvthger’'s acid alum haematoxylin and eosin staimimgthod[11]
and mounted in neutral balsum. The slides were #amined microscopically for histological changed
micrograph of each section taken.

RESULTS AND DISCUSSION

Although oxygen is essential for life, its transf@tion to reactive oxygen species (ROS) may prowwiantrolled
reactions. Such challenges may arise due to expdsuradiation, chemicals or by other means. Andiaxts may
offer resistance against the oxidative stress hyesrging free radicals, inhibiting lipid peroxidatiand some other
mechanism[12].

MDA is one of the end products in the lipid peratidn process [13]. In oun vivostudy elevation in levels of end
products of lipid peroxidation in liver of mice &ted with ethanol were observed. The increase irANEYel in
liver suggests enhanced lipid peroxidation leadintissue damage. Pretreatment with AEGH signifigareversed
these changes. Hence it may be possible that tikbansm of hepatoprotection of extract is due saaittioxidant
effect.

The level of MDA in liver was elevated (51.16 nnhlin ethanol intoxicated mice. In mice treatedhWtEGH, the
level was reduced to near normal (20.39 nmol/Lp{@&).

It is well documented that hepatocellular enzyn®S[D, CAT) serve as biomarkers of hepatocellulasrindue to
alcohol and drug toxicity [14]. So the studies oi@idant enzymes (SOD, CAT) have been found tmfbgreat
importance in assessment of liver damage. The teffedEGH on SOD and CAT activity in liver is shown
(Table-2). SOD and CAT activity of the liver homogge in alcohol treated group was examined to Wwerdhan in
normal group. SOD and CAT activity in AEGH was afysel to be higher than in alcohol intoxicated gro8@D
activity of AEGH was improved by 47.3 % and CAT ieity in AEGH is increased by 63.2%, as compared to
alcohol treated group.

GSH is a naturally occurring substance that is dbaohin many living creatures. It is widely knowhat a
deficiency of GSH within living organisms can |dadissue disorder and injury. For example, livguiy included
by consuming alcohol or by taking drugs like acetenphen, lung injury by smoking and muscle injugyibtense
physical activity [15], all are known to be corrteld with low tissue levels of GSH. From this padfitview, AEGH
supplementation provide a mean of recover reducgH @vels and to prevent tissue disorders andieguin the
present study, we have demonstrated the effectbgené the extract by using ethanol intoxication niice.
Therefore, the levels of glutathione are of criticaportance in liver injury caused by ethanol. Qasults found
that the supplementation of AEGH was increased$§% as compared to the alcohol treated group @ rftable-
2).

TABLE-2 Effect of AEGH on ethanol intoxication and antioxidant enzyme in liver homogenate

Group| Treatmen{ MDA? soD® CAT® GSH?

| Normal | 18.18 #1.78 1.70 + 0.14| 0.57 + 0.04| 141.27 + 10.42
Il Alcohol |51.16 +2.8070.88 + 0.1270.18 + 0.08% 83.46 + 03.64*
I Positive [18.96 +2.11*F1.80 + 0.05%0.48 + 0.03*1112.81 + 03.63*
\Y AEGH  [20.39 + 3.84*11.67 + 0.0679.49 + 0.03*]118.42 + 02.76%

Values are mean +SE, N=6 mice in each group.

*n < 0.05 as compared with Group |
**pn < 0.05 as compared with Group .
a=n mole of MDA/mg of protein.
b= Units/mg of protein
c= u mole of HO, consumed/min/mg of protein.
d= pg/mg of protein.
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Graph-1:-Effect of AEGH on (A) SOD and Catalase (BMDA and GSH content of ethanol treated mice liverResults are presented as
the mean (n=6).

Biochemical Test in Blood Serum

Serum activities of transaminase (AST/SGOT, ALT/SGRANd ALP, serum total bilirubin are given in (Teb
3).Mice subjected to ethanol only, developed sigaift (£<0.05) hepatocellular damage as evident from Sigamt
increase in serum activities of AST, ALT, ALP anilirbbin concentration as compared to normal cdngroup,
which has been used as reliable marker of hepabitoxOral administration of AEGH exhibited sigit&nt
reduction in ethanol-induced increase in level&8T, ALT, ALP and bilirubin concentration. Treatmemith Liv-

52 also reversed the hepatotoxicity significangkyq.05).

Necrosis or membrane damage releases the enzymeicilation and therefore, it can be measureskeium. High
level of AST indicate liver damage, such as that ttuviral hepatitis as well as cardiac infarctaond muscle injury.
ALT catalyses the conversion of alanine to pyru\amd glutamate, and is released in a similar maresrefore,
ALT is more specific to the liver, and is thus attbe parameter for detecting liver injury [16]. Otesult
demonstrate that the aqueous extracBohetrophyllacaused significant reduction in the level of ASTd&klLT.

Serum ALP and bilirubin levels on the other hang eelated to the function of hepatic cell. Ourults also
demonstrate that the aqueous extradbohetrophyllacaused significant decrease serum ALP and biliribiels.
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Effective control of alkaline phosphatase activitygd bilirubin level points towards an early improwent in

secretory mechanism of hepatic cells

TABLE-3: Effect of AEGH on serum AST, ALT, ALP and bilirubin levels on ethanol treated mice

Group AST ALT ALP T. Bilirubin
Treatment ) (ULL) (ULL) (mgydiy
| Normal | 38.47 +0.79 39.43+0.45| 33.87 +0.6p° 0% *0:006
0 0.19 £ 0.008"

Alcohol |79.47 +1.991 75.17 + 3.60%89.38 + 0.63

%
i Positive 44.88 +0.51**(44.58 + 0.61*140.23 + 0.53”0'05 +0.006

*
V' | AEGH 145.05 + 1.05+45.32 + 0.74+138.55 + 0.55+:0° * 0-007

Values are mean +SE, N=6 mice in each group.
*p < 0.05 as compared with Group |
**p < 0.05 as compared with Group 1.
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Graph-2: Effect of AEGH on (A) AST, ALT and ALP (B) Bilirubin levels of ethanol intoxicated mice
Results are presented as the mean (n=6)
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HISTOPATHOLOGICAL EXAMINATIONS OF LIVER TISSUE

The histopathology of the liver sections of conteslimal showed normal hepatic cells with well presd
cytoplasm, prominent nucleus, nucleolus and visi#atral veins. Whereas ethanol treated groups sewere
necrosis, degeneration and broad infiltration @& lmphocytes and the loss of cellular boundaridse positive
control groups treated with Liv-52 which is a gduebatoprotective agent and shows almost less hheffificts on
liver while aqueous extract @irardinia heterophyllashows protective effects and almost comparableaadntrol
and Liv-52 treated groups.

) ' (8)

©) ' ®)

Plate-1: Histological Section of Liver: (A) Normal(B) Treated with ethanol (C) Treated with Liv-52 (D) Treated with AEGH
CONCLUSION

In conclusion, the hepatoprotective and antioxideffiects of aqueous extract ®irardinia hetrophylla were
evaluated. Our result demonstrate that aqueousiaxtf Girardinia hetrophyllapossess significant protection
against ethanol-induced hepatotoxicity, which was tb its antioxidant properties through scavendiag radicals
to ameliorate oxidative stress and inhibit lipidgpedation. The observations matevivo were also confirmed by
histopathological studies.
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