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ABSTRACT

The plant Amorphophallus paeoniifolius (Dennst) is commonly known as
Suranah in Indian system of medicine. In the present study ethyl acetate
and ethanolic extracts of corm of A. paeoniifolius were investigated for
hepatoprotective and in vivo antioxidant activity against CCI, (0.7 ml/kgin
oliveoail, 1:1,i.p.) induced liver damageinrats. Variousbiochemical param-
eterssuch as SGOT, SGPT, ALP, serum bilirubin and cholesterol level swere
determined. Ethyl acetate and ethanol extracts (100 and 200mg/kg, p.o)
exhibited significant (P<0.001) hepatoprotective activity by reducing el-
evated levelsof SGOT, SGPT, ALP, serum bilirubin and cholesterol in CCl,
induced hepatotoxic animals. To assess the in vivo antioxidant activity,
levelsof liver detoxificating enzymeswere determined. Pretreatment of rats
for successive seven days with ethyl acetate and ethanol extracts (100 and
200mg/kg, p.o) along with CCl, preserved catalase, superoxide dismutase
(SOD), and peroxidase activity as compared to control and CCl, group,
thus providing protection against CCl, toxicity. Histopathological studies
of rat livers revealed regeneration of hepatocytes and maintained hepatic
enzyme levels which are normally involved in combating reactive oxygen
species(ROS).  © 2008 Trade SciencelInc. - INDIA
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INTRODUCTION

Theliver, becauseof itsstrategic anatomical loca
tion anditslarge capacity for metabolic conversons, is
exposed to many kinds of xenobioticsand therapeutic
agents. Moreover, therapidly growing morbidity and
mortality from liver diseasesislargely attributableto
the increasing number of chemical compounds and
enviornmentd pollution.

Inthe modern eraof medicinethereisno specific
treatment to counter the menacing impact of these

dreaded diseases Thetherapeutic regimen followed
inall these cases up to the present moment isby and
large symptomatic & at best palliative, but it still con-
frontsthemedica practioner with formidabletask. Due
tothisfact effortsto find suitable curative agentsfor
treatment of liver diseasesin natura productsof plants
and minera originarebeing made?. Liverinjuryin-
duced by carbontetrachlorideisthebest characterized
system of xenobioticsinduced hepatotoxicity in human
beings. Itisavolatile organic chemical and causesliver
and kidney damagethrough freeradica mediated pro-
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cess. Thoughthemodern medicind system hasadvanced
phenomenally, thereareno potential drugswhich can
completely cureal liver disorders®. Hence, scientists
arelookingfor thetraditional systemsof medicinefor
possibleremediestotreat various hepatic disorders.
Amor phophallus paeoniifolius Dennst. (Family:
Araceae), commonly known as Suranahin Indian sys-
tem of medicine. It isan herbaceous plant with under-
ground hemispherical depressed dark brown corm,
cultivated throughout India Traditiondly thecormisusad
asexpectorant, carminative, aphrodisiac, haemostatic,
anthelmintic and intreatment of liver disorders®. The
corm extract is reported to possess analgesicl®, en-
zymeinhibitory intuber crops® and antiobesity activ-
ityl. The corm of the plant contains steroids®, fla-
vonoidg? and tanning™® Tanninsbeing polyphenalicin
nature are also known to possess antioxidant prop-
erty!™, Hence, the present investigation was designed
to eva uate the hepatoprotective and antioxidant effect
of A. paeoniifoliusin CCl, induced toxicity inrat liver.

MATERIALSAND METHODS

Chemicals

All the solventsand chemical s used were of ana-
Iytical grade. Standard kitsfor SGOT, SGPT, and Bi-
lirubin (Teco Diagnostic, USA) and Cholesteral (Span
Diagnostics, India), Standard drug silymarin (Micro
Laboratory, India) were used in the present study.

Plant material and extraction

Thedried corm of A. Paeoniifoliuswas collected
fromtheloca market of Dharwad in themonth of Sep-
tember 2006. Thecollected materid wasauthenticated
by Prof. Ganesh Hegde, Taxonomist, Department of
Botany, Karnataka University, Dharwad, India. A
voucher specimen has been kept in the herbarium of
Department of Pharmacognosy (SETCPD/Ph.cog/herb/
34/2006). Two kilogram of dried powder of cormwas
exhaustively extracted with ethyl acetate and ethanol
using soxhlet extractor. Theextractswere concentrated
using rotary flash evgporator and crysta swereobtained.
The average yield of the ethanol extract was 25.0%
and ethylacetate extract was found to be 4.5% wi/v.
Suspensions of each extract were prepared using
Tween-80 and distilled water (2:8). The suspensions
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were used to assess hepatoprotective and in vivo anti-
oxidant activityin CCl, induced liver toxicity.

Animals

Adult male swiss mice (25-30g) and wistar rats
(180-200g) were used in the present study. The ani-
mal swere procured from disease free animal house,
BLDEA medica college, Bijapur, Karnataka, India. Al
the animal swerekept in quarantinefor 10 days under
standard husbandry conditions.(27.3°C, RH-65°C
+10%) for 12hin dark and light cyclerespectively and
weregiven standard food (Hindustan lever) and water
adlibitum. The experimental protocol was approved
by Ingtitutional Animal Ethics Committee (IAEC) and
careof |aboratory animal swastaken as per CPCSEA
guiddines
Acutetoxicity study

Acutetoxicity study was conducted on Swissa -
bino mice wei ghing between 20-25g using stair case/
up and down method. Theextractswere oraly admin-
istered to different groups of mice at doses of 50-
2000mg/kg. Convulsi on, sedation, body temperature,
mortality and behaviora changes if any were ob-
served*d, Corm of A.Paeoniifoliusdid not produce
any toxicity up to doseleve of 2000 mg/kg .

Experimental protocol

Ratsweredivided into seven groupscomprising of
6 animasineach group. Group | served asnormal con-
trol and received normal sdine (5ml/kg, p.o.) for seven
days. Group Il was administered with CC1,inoliveail
(0.7mlkg, 1:1, v/v, i.p, on dternate days)***4. Group
[11 was administered with Silymarin (100mg/kg, p.o.)
smultaneoudy with toxicant™ Group IV and Group V
weretreated with ethyl acetateextract (100 and 200mg/
kg p.o.). Group VI and VII were administered with
ethanol extract (100 and 200mg/kg p.o.).

Assessment of hepatopr otectiveactivity

Onthe Seventh day after adminigiration of last dose
of extracts, the rats were anaesthetized by light ether
anesthesiaand blood was collected by making intra-
cardiac puncture. It wasalowed to coagulate for 30min
and serum was separated by cold centrifugeation at 2500
rpm. The centrifugate was used to estimate the serum
glutamate pyruvate transaminase (SGPT) serum
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TABLE 1: Effect of A.paeoniifoliouson biochemical param-
eters

Dose
mg/kg
5ml
0.7

100

Group

Normal
CC1,
Silymarin
"CCL,
Ethyl acetate
Extract+CC1,
Ethyl acetate
Extract+CC1,

Ethanalic
Extract+CC1, 100
Ethanalic
Extract+CCl,

Values are mean + SE from 6 animals in each group; “p* <0.001
as compared with Control group; °p* <0.001 as compared with
CC1,and Control group

TABLE 2: Effect of A.paeoniifoliouson CC1,-induced Hepa-
totoxicity in rats

SGOT (w/1) SGPT (w/1) ALP (w1)

170.3£3.66 74.85+4.40 201.1+7.99
696.0+11.87%320.5+10.18%382.9+7.18°

202.9+2.12° 77.64+0.92° 234.4+3.03"

100 308.64+2.82° 135.8+3.58° 242.9+2.80F

200 301.3:+2.16° 131.3+3.21° 238.2+2.34F
312.5+4.33% 152.0+3.09° 251.0+3.10"

200 306.2+4.12° 146.2+3.01° 246.1+3.02"

Dose Total Direct Serum

Group ma/k bilirubin bilirubin  cholesteral

9 mgidl)  (mg/dl)  (mg/dl)

Normal 5ml 1.208+0.63 0.4783+0.02 62.96+0.69
CC1, 0.7 2.237+0.12% 0.9400+0.07% 110.2+2.51?
Silymarin'CC1, 100 0.8867+0.04° 0.60+0.011° 74.14+1.37°
Ethyl acetate b b b
Extract+CCl, 100  1.51+0.03 0.60+0.02° 66.79+0.85
Ethyl acetate b b b
Extract+CCl, 200 1.48+0.01 0.59+0.01° 64.35+0.64
Ethanalic b b b
Extract+CCL, 100 1.622+0.02° 0.60+0.02° 7.79+0.85
Ethanolic b b b
Extract+ CCl, 200 1.599+0.02° 0.58+0.02° 69.35+0.56

(Values are mean + SE from 6 animals in each group); *p*<0.001
as compared with Control ,°p* <0.001 as compared with CC1,
and Control group

TABLE 3: Effect of A.paeoniifoliouson antioxidant Enzymes
in CC1,induced hepatotoxicity
Catalase  Superoxide(SOD) Peroxidase

Dose

Group mark (unit¥mgof  (Unit¥mgof  (Units¥mg
9kg protein) protein) of protein)
Normal 5ml  461.7+6.36 21.0+0.89 165.8+3.36
CC1, 0.7 109.8£1073%  7.66+0.42%  35.73+2.54°
Slymarin 150 4354:563°  186£0.53°  158.2:2.42°
+CCl, AE5, .6£0. 2£2,
Ethyl acetate b b b
Extract+CCly 100 418.4+10.54 16.87+1.46°  148.0+3.56
Ethyl acetate b b b
Extract+CCly 200 424.4+10.62 17.92+1.68 152.2+3.64
Ethanolic b b b
Extract+CCl, 100 403.7+6.84 15.42+0.79 150.0+3.34
Ethanolic b b b
Extract+CCl, 200 409.3+6.92 16.67+0.83° 153.2+3.61

(Values are mean + SE from 6 animals in each group); “p* <0.001
as compared with control; Pp* <0.001 as compared with CC1, and
Control group

glutamate oxa oacetate transaminase (SGOT) 19, a ka
line phosphatase (ALP)*", Total and direct bilirubini®
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and cholesterol™ |evel swere determined.
Assessment of in vivo antioxidant activity

Theliver wasdissected out, immediately washed in
ice-cold salineand a5% homogenatewas prepared in
Tris-Hcl: Sucrose buffer for the estimation of enzymes.
Catdase, Superoxidedismutase, and catalase activity
were estimated?* 22 and the resultswere expressed as
units/mg of protein.

Histopathological studies

For histpathological observation, sectionswere
takenfrom each lobe of liver immediately. Thetissue
werefixedin10% neutrd formdin, dehydratedin graded
ethanol and embedded in paraffin, cutinto 4-5mthick
sectionsand stained with Haematoxylin-Eosin for pho-
tomi croscopi c assessment!*9,

Satistical analysis

The datawere expressed asmean+ SEM (n=6).
The datawere analyzed using oneway ANOVA fol-
lowed by Dunnet’s multiple comparison tests. p<0.05
wereconsidered stetistically significant®.

RESULTS

Phytochemical analysis

Preiminary phytochemicd testsandthinlayer chro-
matographic studiesof the corm ethyl acetate and etha-
nol extract of A.Paeoniifoliusindicated the presence
of steroids, tannins, flavonoids, carbohydrates and
dkaoids.

Acutetoxicity studies

A.paeoniifoliusextractsdid not show any toxicity
and behavioral changes in mice up to 2000mg/kg.
Hence, the doses sel ected were 100 and 200mg/kg.

Hepatopr otectiveand antioxidant activity

Ratstreated with CCl, (0.7 mi/kginaliveail, 1.1,
i.p.) suffered from hepatotoxicity. The serum levelsof
SGOT, SGPT,ALP, (TABLE 1), bilirubin (Total and
direct) and cholesterol levelsweresignificantly e evated
(TABLE 2). Ethylacetate and ethanolic extract (100
and 200mg/kg, p.o.) of A.Paeoniifoliusexihibited sig-
nificant activity (p<0.001) by decreasing the el evated
enzymeslevelsagainst CC1, induced hepatotoxicity
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(TABLE 1). Pretreatment of rats with ethanol and
ethylacetate extractsat adose of (100 and 200 mg/kg
p.o.) sgnificantly (P<0.001) preserved catal ase, super-
oxide dismutase and peroxidase activity compared to
control and CCl, treated group (TABLE 3). Results
werea so comparablewith standard drug sillymarin (100

mg/kg, p.0).
Histopathological observations

Histopathol ogy of normal rat liver shows promi-
nent central vein, normal arrangement of hepatic cells
(Figure 1), microscopica examination of CC1, treated
liver section (Figure 2) shows centrilobular necrosis,
kupffer cellsaround the central vein and fatty degen-
eration. Liver sectiontreated from silymarin(Figure 3)
protected thestructural integrity of hepatocytecell mem-
brane and showed mild recovery of hepétic cdls. Etha-
nol extract(Figure4) and ethyl acetate extract(Figure5)
treated groups showed regeneration of hepatocytes, no
fatty degeneration, no centrilobular necrosisand exhib-
ited significant protection against CC1, induced liver
damageinrats.

DISCUSSION

CCl, induced hepatic damage is dueto its cyto-
chrome P-450 enzyme system catal ysed hepatic con-
version into highly reactive trichloromethyl radical
(CCl,) that upon reaction with oxygen radica gives
trichloromethyl peroxideradica (OOCCL.’). This radical
formscoval ent bond with sulfohydroxyl group of sev-
erd membranemoleculeslikeglutothione, whichiscon-
Sidered astheinitia stepinthechain of eventsleading
to lipid peroxidation and hepatic tissue destruction
(2421, Thedegreeof hepatotoxicity developedby CC1,,
can be observed by elevated levelsof biochemical pa-
rameters which is attributed to the generation of
trichloromethyl freeradical during metabolism by he-
patic microsomeswhichin turn cause peroxidation of
lipidsof cellular membrand®. Hepatocdlular necrosis
lead tovery highleve of GOT, GPT released fromliver
intheblood. Among thetwo, GPT isabetter index of
liverinjury, asliver GPT activity represents 90% of to-
ta enzymepresentinthebody®. ALPactivitiesonthe
other hand arerelated to the functioning of the hepato-
cytes, increaseinitsactivity isduetoincreased synthe-
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Figure1: Photograph showing histopathology of nor mal
(control) group showing characteristic features of the
hepaticlobules

Figure 2: Photogr aph showing histopathology of CCl,
treated group showing centrilobular necrosis, fatty de-
generation and broad infiltration of lymphocytes and
kupffer cellsaround thecentral vein

Figure3: Phatogr aph showing histopathology of silymarin
and CClI, treated group showing r egener ation of hepato-
cytes

EhOE Sa X 5Teg
Figure4: Photogr aph showing histopathology of ethanolic
and CCl, treated group showing significant recovery of
hepatocytes
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Figure5: Photograph showing histopathology of ethyl
acetateand CCl, treated group showing significant r ecov-
ery of hepatocytes, nofatty degeneration and centrilobular
necrosis. (figures 1-5, magnification x100)

sisinpresenceof increased biliary pressure®l. Reduc-
tioninthelevelsof GOT and GPT towardsthe respec-
tivenormal valueisan indication of stabilization of
plasmamembraneaswell asrepair of hepatictissue
damages caused by carbon tetrachloride. The serum
levelsof transaminasesreturnto normal with healing of
hepatic parenchymaand regeneration of hepatocytes.
Suppression of increased AL Pactivity with concurrent
depletion of raised bilirubinlevel suggeststhe stability
of thehbiliary dysfunctioninrat liver during Chronic he-
paticinjury with CC1 *1.

Free radicals can be formed either by univalent
pathway of oxygen reduction or asaconsequence of
enzymic/non-enzymic reactions. Theenzymatic free
radical defense system is comprised of superoxide
dismatase, catalase and peroxidase. SOD converts su-
peroxideinto hydrogen peroxide. Catalase and per-
oxidasemay trigger dangerouspathway of peroxidative
damage. Peroxidative damage brought about by free
radica shasbeen shown to beinvolvedin pathogenesis
of several diseases. Theinhibition of oxidative stress
may be dueto freeradical scavenging activity by re-
ducing the extent of damageand el evation of liver en-
zymesduetoitsability toincreasethelevelsof free
radical scavengerd®.

The Suspensionsof ethyl acetate and ethanolic ex-
tracts (100 and 200mg/kg p.o) significantly decreased
the CC1, induced elevated enzymelevelssuggeststhe
protection of structurd integrity of hepatocytecdl mem-
brane or regeneration of damaged liver cellsby theex-
tracts. The antioxidant property of ethyl acetate and
ethanolic extracts (100 and 200mg/kg p.o) of A.
paeoniifolius may prevent theformation of freeradical
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there by inhibit the lipid peroxidation and offer
hepatoprotection against CCl,, induced hepatotoxicity.

CONCLUSION

The ethanol and ethyl acetate extracts of corm of
A.paeoniifoliusarebeneficia intheprevention of for-
mation of fatty liver and thereby protect theliver and
hepato-enzymeswhich arecommonly involvedincom-
bating reactive oxygen species. Hence corm of
A.paeoniifolius can be of enormous usein the man-
agement of oxidative stressand in treatment of various
liver disorders. Isolation and characterization of vari-
ous phyto-constituents of A.paeoniifoliuspossessing
hepato protective and antioxidant potential isunder
progressinour laboratory.
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