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ABSTRACT

In the present study the methanol extract of Gynocardia odorata roxb (MEGO) against acetaminophen induced
hepatotoxicity and anti- oxidant activity in Wistar albino rats was analysed. The methanol extract of G.odorata roxb
(200, and 400 mg/kg body weight) was administered orally to two groups of rats (six animals per group) in order to
evaluate the protective effect of the extract in rats. The other three groups were received normal saline (2 mi/kg),
acetaminophen (750 mg/kg), and silymarin (50 mg/kg) respectively. The anti-oxidant effect of the extract on serum
marker enzymes and histopathological studies of liver was assessed. The plant extract (200 and 400 mg/kg, p.o.)
showed a remarkable hepatoprotective and antioxidant activity against acetaminophen induced hepatotoxicity.
Histopathological changes of liver sample shows mild hepatocyte degeneration. Results indicate that the G.odorata
roxb possesses significant hepatoprotective and antioxidant property. Thus the study substantiates its use in
traditional herbal medicine.
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INTRODUCTION

Herbal medication plays a major role in the treathod hepatic disorders. In the absence of reliditiés protective
drugs in trendy medication, in India, variety of dienal plants and their formulations are accustort® cure
hepatic disorders in traditional systems of medicafl]. Many studies were conducted in the field doug
discovery and development but due to the side tsfigiccontemporary medication, natural remediescarssidered
to be effective and safe alternate treatmentsdpatotoxicity.

Cellular oxidants referred to as reactive oxygeec®s (ROS), which are created in animal and hubialogical
system, are responsible for oxidative damage ih amistituents thus producing numerous chronicadise and
aging. This oxidative modification promotes ageatet! disorders, including cardiovascular dise&Sesh damages
in human biological system are prevented by callalatioxidants. Antioxidant-based drugs are knowmptevent
various diseases like atherosclerosis, stroke, etkab Alzheimer’'s disease, and cancer [2-4]. Variou
macromolecules like proteins, DNA, and lipids asendiged by free radicals and actions of radical®pp®sed by
antioxidants by suppressing their formation or tgv&nging them [5].

Gynocardia odorata roxb is also known as Chaulmoogra plant belongs tofdha@ly of Flacourtiaceae, which is
indigenous to parts of India, Malaysia and tropicalintries of the world contain fatty acids chaubgic acid,
hydnocarpic acid. Chaulmoogra oil is an importéwatrapeutic agent in certain medical traditions Téje seeds of
G.odorata roxb are most commonly used. The fruits are hot antimtlerand used in bronchitis, skin diseases, small
tumor’s leprosy, and as an analgestg.odorata roxb is reported to contain antioxidant properties [Blodorata
roxb may have its antiulcer activity because of itsvactonstituents like flavonoids and especially rgeén [8-9].

It was reported tha.odorata roxb could be a natural medication alternative of thHvolytic agents as well as
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source of potent bioactive compounds [ITHese activities have been already reported biddatietic activity is
not established yet. In the present study we macktampt to establish the hepatoprotective pakafimethanol
leaf extracts ofs.odorata roxb.

MATERIALSAND METHODS

Drugs and chemicals

Silymarin was purchased from Micro Labs, India, hleco-2,4-dinitrobenzoic acid (CDNB), 5,5-dithiob{2-
nitrobenzoic acid) (DTNB), Reduced glutathione (GSkhd glutathione were purchased from Sisco Rekearc
Laboratories Pvt. Ltd., Mumbai, India. Thiobarbituacid was purchased from E- Merck, India. All@tichemical
used were of analytical grade.

Collection and extraction

The fresh leaves dbynocardia odorata roxb were collected from the Authenticated crude drugpsier in Delhi
and authentication of the plant was carried in Bio&l Survey of India, Coimbatore, India. A vouckeecimen has
been deposited in the laboratory for future refeee{BSI/SC/7/46/13-14/TECH.785).

The leaves of the plant were shade dried and pgmbekr The powder was defatted with petroleum ethater, it
had been subjected to continuous hot extractioh @8% aqueous methanol in a Soxhlet apparatus.eXtiact
(MEGO) was concentrated under vacuum and driecgicdators (yield 69gm, 6.9%w/w). The dry extraaswept
in vacuum desiccators until use. Preliminary phlggonical analysis [11] revealed the presence ofofiaids,
alkaloids, and steroids in MEGO Plant material.

Animals

Adult male Wistar albino rats weighing 150-200 greverocured from Venkateshwara Enterprises, Bangalo
Karnataka, India and used throughout the study.t#dl animals were under the age of 8-12 weeks. Targ
housed in a very clean polypropylene cage and aiaed under standard laboratory conditions (tentpega5 +
2°C with dark/light cycle 12/12 h). They were feittwstandard pellet diet and wat libitum. The animals were
acclimatized to laboratory conditions for one wéelfore experiment. Experiments were performed cmdphith
the rulings of the Committee for the Purpose of t@adrand Supervision of Experiments on Animals (GFE2)
New Delhi, India under the registration No: 113874CPCSEA.

Acutetoxicity

Acute toxicity studies were performed as per OE@3-4uidelines [12]. Male Wistar albino rats seldctey

random sampling technique were utilized during higly. The animals were fasted for 4h with fregeas to water
only. The plant extract was administered orallg aose of 5mg/kg initially and mortality if any wabkserved for 3
days. If mortality was ascertained in two out afethanimals, then the dose administered was caesides toxic
dose. However, if the mortality was ascertainednty one animal out of three animals then the idahtdlose was
repeated again to confirm the toxic effect. If nortality was ascertained, then higher (50,300 a®@02mg/kg)

doses of extract were utilized for further toxicstyidies.

Hepatopr otective Activity

Rats were divided into seven groups=(6) receiving the following treatments

Group |: Normal group received the vehicle (normal salthel/kg, p.o.).

Group |1: Received acetaminophen (750 mg/kg, p.o.) at eX2ty for 10days.

Group I11: Received silymarin 50 mg/kg, p.o forlOdays anduiameously administered acetaminophen 750 mg/Ky . every 72 h.

Group IV: Received Methanol extract @.odorata roxb 200 mg/kg, p.o. for 10 days and simultaneously aistéred acetaminophen 750
mg/kg body wt. every 72h.

Group V: Received Methanol extract Gfodorata roxb 400 mg/kg, p.o. for 10 days and simultaneously a@stéred acetaminophen 750 mg/kg
body wt. every 72h.

At the end of experimental period, all the animaksre sacrificed by cervical decapitation. Blood pkes were
collected, allowed to clot. Serum was separateddntrifuging at 2500 rpm for 15 min and analyzedvfarious
biochemical parameters such as Aspartate Amino sfesase (AST), Alanine Amino Transferase (ALT) [13]
Alkaline Phosphates (ALP) [14}-Glutamate Transpeptidase (GGTP) [15], total Hiinu[16] and total protein
[17].

Assessment of liver function

The liver was removed, morphological changes wdrsenred. A 10 % of liver homogenate was used for
antioxidant studies such as Lipid Peroxidation (LHO8], Superoxide Dismutase (SOD) [19], Catalag6],[
Glutathione Peroxidase (GPx) [21] and Glutathiond4®&nsferase (GST) [22]. A portion of liver wasdd in 10 %
formalin for histopathological studies.
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Histopathological studies

After draining the blood, liver samples were exdisevashed with normal saline and processed separate
histopathological observation. At first the matkrievere fixed in 10 % buffered neutral formalin #8h and then
with bovine solution for 6 h. Paraffin sections eéaken at 5 mm thickness processed in alcohoheyteries and
was stained with alum hematoxylin and eosin. Thetiees were examined microscopically for histop&ibg
changes.

Statistical analysis

The data were expressed as mean tstandard emaeanf (SEM). Statistical significance was analyzgdte-way
analysis of variance (ANOVA) followed by Dunnetpesthoc test of significance using Graph Pad (Instat) safew
version 4.0P values of < 0.05 were considered as statisticajyiicant.

RESULTS

Preliminary phytochemical studies revealed thegmes of alkaloids, steroids, saponins, triterpeft@gonoids and
polyphenolic compounds. For the acute toxicity Esdthe extract treated animals were observedntotality up
to 72h. Based on the results the extract did nodyce any mortality up to 2000 mg/ kg body weidtite effect of
G.odorata roxb on serum marker enzymes is presented in Figurehé.l@vels of serum AST, ALT, ALP, total
bilirubin, were markedly elevated and that of pmotdecreased in acetaminophen treated animalgatidg liver
damage. Administration of.odorata roxb extract at the doses of 200 and 400 mg/kg remaykpt#vented
acetaminophen-induced hepatotoxicity in a dose rdg@ manner.
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Figure 1: Hepatoprotective activity of methanol extract of Gynocardia odorata (MEGO)
(a) AST- Aspartate Amino Transferase, (b) ALT- Alanine Amino Transferase, (c) ALP- Alkaline Phosphatase, (d) Total bilirubin, (e) Total
protein, (f) GGTP- Gamma Glutamate Transpeptidase and methanol extract of Gynocardia odorata (MEGO)

The localization of radical formation resultinglipid peroxidation, measured as Malondialdehyde @J@ontents

in rat liver homogenate. MDA were increased in agghophen control group. MEGO 200 and 400 mg/kgewer
significantly inhibited MDA level in comparison tacetaminophen induced hepatic damage. The effect of
G.odorata roxb was comparable with that of standard drug silymakitetaminophen treatment caused a significant
(p<0.001) decrease in the level of SOD, catalag®, @nd GST in liver tissue in comparison with nakmroup
shown in Figure 2.
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Figure 2: In-vivo antioxidant activity of methanol extract of Gynocardia odorata (MEGO)
(a) LPO- Lipid Peroxidation, (b) SOD- Superoxide Dismutase, (c) CAT-Catalase, (d) GPx- Glutathione Peroxidase and (€) GST-Glutathione-S-
Transferase and methanol extract of Gynocardia odorata (MEGO).

Figure 3: Histology dides showing hepatotopr otective activity of methanol extract of Gynocardia odorata (M EGO) on liver cells
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The treatment ofs. odorata roxb at the doses of 200 and 400 mg/kg resulted significant increase of SOD,
Catalase, GPx and GST in comparison to acetamimopreated rats. The liver of silymarin treated aadsralso
showed a significant increase in antioxidant enzytagels compared to acetaminophen treated ratgpidtogical
observations showed an increased size and enlan@fihe liver in acetaminophen treated groupesehchanges
were reversed by treatment with silymarin and @smlorata roxb at the doses tested.

(a) Normal control treated rat: section showing norimgpatic cells. (b) Acetaminophen treated rat: eaabf liver
showing fatty changes, increase inflammatory cdfiltiate and degenerative hepatocytes. (c) Raitdk with
acetaminophen and 200 mg/kg body weight of MESOws fatty changes in hepatocytes and a few degjede
cells. (d) Rat treated with acetaminophen and 4@tkgnbody weight of MEGGhows normal hepatic cells. (e)
Acetaminophen and 50 mg/kg body weight of silymaréated rat showsormal hepatic cells.

Histopathological studies, showed acetaminopherprimduced extensive vascular degenerative changds an
centrilobular necrosis in hepatocytes. Treatmerh wiifferent doses ofs.odorata roxb extract produced mild
degenerative changes and absence of centrilobetaosis when compared with control (Figure 3).tAédse results
indicate a hepatoprotective potential of the extrac

DISCUSSION

The present study documented the hepatoprotectivety for the methanolic extract db. odorata roxb against
liver injury induced by a toxic dose of acetaminephlt is established that following an oral thenaic dose, a
fraction of acetaminophen is converted via the dytome p450 to a highly toxic metabolite, N-acetyl-
benzoquinone-imine [23] (NAPQ1) which is normallgnjugated with glutathione and excreted in the airas
conjugates. Overdose of acetaminophen deplete tigiomestores, leading to accumulation of NAPQ1,
mitochondrial pathology [24] and the developmenaaiite hepatic necrosis. Also depletion of glutateienhances
the expression of tumour necrosis alpha (&NFTNFo primes phagocytic NADPH oxidase to the enhanced
production of oxygen free radicals and contributeiver damage [25]. Studies demonstrated thataag@ophen
induced hepatotoxicity can be modulated by substrtbat influence cytochrome P450 activity [26].iSTis
evidenced by an elevation in the serum marker eegynamely AST, ALT, ALP, total bilirubin and decseain
protein.

In the assessment of liver injury by acetaminoptiendetermination of enzyme levels like AST, ALTlasgely
used. Necrosis or membrane damage releases thenerinyto circulation and hence it can be measunethé
serum. A high level of AST indicates liver injurstich as that caused by viral hepatitis as welbadiac infarction
and muscle injury.

AST catalyses the conversion of alanine to pyrueaitg glutamate and is released in a similar manrtesrefore

ALT is more specific to the liver, and is thus atbeparameter for detecting liver injury. Elevatedels of serum

enzymes are indicative of cellular leakage and &fs&inctional integrity of cell membrane in live8erum ALP,

Bilirubin and total protein levels on other hane aelated to the function of hepatic cell. Incre@msserum level of

ALP is due to increased synthesis, in presencenakasing biliary pressure [27lipid peroxidation has been
postulated to be the destructive process of lieenage due to acetaminophen intoxication [28]. G8hbtitutes the

first line defence against free radicals, as iine of the abundant tripeptide non-enzymatic bickgantioxidants

present in the liver [29-30].

Administration of acetaminophen caused a signifiq@r0.001) elevation of enzyme levels such as AST, ALT,
total bilirubin and decrease in total protein whbempared to controls. odorata roxb was significantly §<0.001)
restored these biomarker enzyme levels in a dopendient manner. The reversal of increased serugmaszin
acetaminophen induced liver damage by the extrast be due to the prevention of the leakage of ¢eltalar
enzymes by stabilizing structural integrity of thembrane or regeneration of damaged liver cells. Serum levels
of transaminases return to normal with the heabhdiepatic parenchyma and the regeneration of beptss.
Effective management of ALP, bilirubin and totalofmin levels points towards an early improvementkhia
secretary mechanism of the hepatic cells.

The increase in LPO level in liver induced by ao@teophen suggests increased lipid peroxidationltiaguin
tissue damage and failure of antioxidant defencehawgism to prevent formation of excessive free caldi
Treatment withG.odorata roxb significantly reverses these changes. Decreaseiynge activity of superoxide
dismutase (SOD) could be a sensitive index in lwmgdiular damage and is the most sensitive enzgniadiex in
liver injury.
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SOD has been reported as one of the most impoetangmes in the enzymatic antioxidant defense system
scavenges the superoxide anion to form hydrogeaxjuir and thus diminishing the toxic effect causgdthis
radical. InG.odorata roxb causes a significant increase in hepatic SOD agtand therefore reduces reactive free
radical induced oxidative damage to liver.

Catalase (CAT) is an enzymatic antioxidant widdbtributed in all animal tissues, and also the bgihactivity is
found in the red cells and liver. CAT decomposedrbgen peroxide and protects the tissues from higgdctive
hydroxyl radicals [31]. Thus reduction in the aitjivof CAT might result in a number of deleterioeffects due to
the assimilation of superoxide radical and hydrogeroxide. A higher dose (400 mg/kg) will incredise level of
CAT as created by silymarin, the standard hepateptiwe drug.

Glutathione is one among the most abundant trideption-enzymatic biological antioxidant presentia liver. It
removes free radical species such as hydrogen ider@uperoxide radicals and maintains membraniprthiols.
Also it is substrate for glutathione peroxidise §pP32]. Decreased level of GSH is associated ithincreased
lipid peroxidation in acetaminophen treated ratsiministration of G.odorata roxb significantly (<0.001)
increased the level of GPx and GST in a dose degpgmdanner.

Extensive vascular degenerative changes and @dntlilr necrosis in hepatocytes was produced byatedphen.
Treatment with different doses of aerial parts eftmanol extract o6.odorata roxb created only mild degenerative
changes and absence of centrilobular necrosig;dtidg its hepatoprotective potency.

Free radical mediated process has been implicatpdthogenesis of most of the diseases. The pratesffect of
G.odorata roxb on acetaminophen induced hepatotoxicity in ratsmse¢o be related to inhibition of lipid
peroxidation and enhancement of antioxidant enzyewels in addition to free radicals scavenging acti
Preliminary phytochemical studies reveal the preseaf flavanoids in methanol extract &.odorata roxb.

Flavanoids were found to be good hepatoprotectienis [33].

CONCLUSION

The results of this investigation concluded tk&abdorata roxb possesses good hepatoprotective activity with
antioxidant effect and it may be due to the presaridlavanoids.. These attributes may provider#imnale for the
use ofG. odorata roxb in hepatotoxicity management by traditional healEBrsther research is needed to fractionate
the methanol extract and isolate the molecule&)assible for hepatoprotective activity observed.
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