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ABSTRACT

Colocasia antiquorum (L.) Schott, (Araceae), is an ancient crop grown throughout the humid
tropics. The aim of this work was to study the hepatoprotective effect of crude ethanolic extract of
corms of C. antiquorum using alcohol induced hepatotoxicity in rats as experimental models. The
chronic treatment of extract of C. antiquorum at a dose of 500 mg/kg was administered orally for 21
days. The protective effect was evident from serum biochemical parameters and histopathological
analysis. Rats treated with extract of C. antiquorum significantaly prevented the elevation of SGPT,
SGOT, SALP, Cholesterol and Triglyceride in alcohol treated rats. Histopathological changes induced
by alcohol were also significantly reduced by the extract treatment. The activity of ethanolic extract of
C. antiquorum was nearly similar to that of silymarin, the reference hepatoprotective drug. Further it
shows that the corms of C. antiquorum contains anthocyanins such as cyanidin 3-glucoside, pelargonidin
3-glucoside and cyanidin 3-rhamnoside, may be responsible for the hepatoprotective activity. Thus it
may conclude that ethanolic extract of C. antiquorum possesses significant hepatoprotective properties.
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INTRODUCTION

C. antiquorum (L.) Schott, (Syn. Colocasia
esculenta, Family; Araceae) commonly known as
‘Taro’, which is an ancient crop grown throughout
the humid tropics for its edible corms and leaves,
as well as for its traditional uses '. The corms of C.
antiquorum contain the anthocyanins as cyanidin
3-glucoside, pelargonidin 3-glucoside and cyanidin
3-rhamnoside, reported to have antioxidant and anti-
inflammatory properties 2. It also has the anti-cancer
activity on colonic adenocarcinoma cells®. Extract
containing cyanoglucoside of C. antiquorum
possesses hypoglycemic property*. Digalactosyl
and monogalactocyl diacylglycerols, which are
identified as anti-hyperlipemia active components
in C. antiquorum®. Cystatin from C. antiquorum have
antifungal activity®. An arabinogalactan from C.
antiquorum tubers have hypolipidaemic effect’.
Tubers of C. antiquorum have amylase, trypsin and
chymotrypsin inhibitory activities®.

Traditionally C. antiquorumis used to settle

the stomach, to prevent swelling and pain; and to
reduce fever. It is also used as a poultice on infected
sores®. C. antiquorum is used in folklore as a
medicine for liver complaints. Therefore present
study was undertaken to scientifically prove the
folklore use of the plant against hepatotoxicity.

MATERIAL AND METHODS

Plant material

C. antiquorum L. (Schott.) was collected
from local areas near Pune, India and authenticated
by the Botanical Survey of India, Regional centre,
Pune. Voucher specimen (BSI/WC/Tech./2008/
1086) was deposited in the Herbarium of Botanical
Survey of India, Regional centre, Pune.

Preparation of extracts

The shade dried corms of about 1 kg were
subjected for size reduction to coarse powder. The
ethanol extract was prepared by maceration process
for 7 days following defatting by pet ether. The
solvent was removed completely under reduced
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pressure. Yield of the extract was 2.5 % (w/w). The
ethanolic extract was found to contain anthocyanins
as cyanidin 3-glucoside, pelargonidin 3-glucoside
and cyanidin 3-rhamnoside.

Animals

Wistar albino rats of either sex, weighing
200-250 g and Swiss Albino mice of either sex,
weighing 22-25 g, were maintained under standard
laboratory conditions (temperature 23 + 2 °C, relative
humidity 55 + 10 %) were used for experiments.
Animals were allowed to take standard laboratory
feed and water. The experiments were conducted
according to the guidelines of the Committee for
the Purpose of Control and Supervision of
Experiments on Animals, Government of India and
approved by Institutional Animal Ethical Committee
(approval no. CPCSEA/IAEC/PC-08/09-2K7).

Drugs and chemicals

Alcohol (food grade) procured from
Cosmochem, Pune and silymarin procured from
Sanjivani Herbals, Mumbai.

Behavioral effect and toxicity

Albino mice (Swiss strain) divided into five
groups of five animals each and treated with graded
dose (200, 400, 600, 800, and 1000 mg/kg; p.o.,
respectively) of the extract. The mice were observed
continuously for 1 hour for any gross behavioral
changes and death if any, intermittently for the next
6 h, and then again at 24 h after dosing.

Alcohol induced hepatotoxicity

Twenty rats of either sex distributed into
four groups of 5 animals each. Rats of each group
were treated for 21 days. Group-I which served as
control in addition to normal diet received 1% Gum
acacia. Group- Il in addition to normal diet received
40% alcohol solution(v/v, 2ml/ 100g bw; p.o.). Group-
Il in addition to normal diet received 100 mg/kg
silymarin 30 min. before the administration of 40%
alcohol solution(v/v, 2ml/100g, bw; p.o.). Group-IV
in addition to normal diet received 500 mg/kg extract
of C. antiquorum 30min. before the administration
of 40% alcohol solution (v/v, 2ml/ 100g, bw; p.o.).
The serum was isolated and used for the assay of
the marker enzymes as SGPT, SGOT, SALP,
Cholesterol and Triglyceride.
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Assessment of liver function

Blood samples of the rats were withdrawn
from ratino bulber venous plexus with the help of a
glass capillary under light ether anesthesia and were
kept at room temperature for 2 hr, so that the
process of coagulation gets completed. The blood
samples were centrifuged and serum thus separated
which was used for the estimation of SGPT, SGOT,
SALP, Cholesterol and Triglyceride. Animals were
then sacrificed and dissected. Their livers were taken
out, washed with water, dried gently with filter paper
and preserved in 10% formolsaline. The SGPT,
SGOT, SALP, Cholesterol and Triglyceride were
determined with a commercial kit by autoanalyser
of Merck make (300 TX, E. Merck-Micro Labs,
Mumbai).

Histopathological examination of the liver

The livers of the experimental animals were
fixed in 10% formol-saline prior to routine processing
in paraffin-embedded blocks. Sections (5im thick)
cut and stained using hematoxylin—eosin (HE) stain.
Sections observed under microscope and
photomicrographs were taken.

Statistical analysis

Results were expressed as Mean + S.E.M.
The data were analyzed using one-way analysis of
variance (ANOVA) followed by Tukey testand p<0.05
considered as statistical significant.

RESULTS

Preliminary phytochemical screening of
C. antiquorum

Preliminary phytochemical screening
indicated the presence of anthocyanins such as
cyanidin 3-glucoside, pelargonidin 3-glucoside and
cyanidin 3-rhamnoside.

Behavioral effect and toxicity

The extract of C. antiquorum was found to
be safe for further biological studies, as no lethality
were observed even at 1000 mg/kg, orally in mice.

Alcohol induced hepatotoxicity

Alcohol administration resulted in a
significant elevation of AST, ALT, SALP, triglyceride
and cholesterol to be decreased as compared to
normal control group. The ethanolic extract of
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C. antiquorum shows significant (p<0.001) decrease
in the levels of SGPT, SGOT, SALP, Cholesterol and
Triglyceride (fig.1). Pretreatment with silymarin
significantly prevented the biochemical changes
induced by alcohol.

Concentration IUL Units

CHOLES TRIGLYCE

@ CONTROL m ALCOHOL O SILYMARIN @ CA500
Fig. 1: Effect of ethanolic extract of
C. antiquorum (CA) on alcohol induced
hepatotoxicity in rats. #* p<0.001, alcohol vs.
control, whereas ***p<0.001, CA extract and
silymarin vs paracetamol. Values are

considered as mean = S.E.M. (n=5).

A.Normal liver sections 400x, haematoxylin—eosin stain
showing normal architecture. cv: central vein; hc:
hepatocyte; ss: sinusoidal space; vc: vacuole

Histopathology of alcohol induced
hepatotoxicity

The liver of the control animal (Fig. 2A)
showed the normal lobular architecture. The
lobulation is modest as a result of low content of
interstitial tissues, and can be determined only with
reference to the central vein. The hepatocytes are
arranged in a series of brancing and anatosmosing
perforated laminae to form a labyrinth, between

sinusoidal spaces.

The liver section treated with 40% alcohol
(Fig. 2B). Where, it was observed that the
hepatocytes were swoolen and the sinusoidal
spaces occluded. The normal lobular architecture
pattern of the liver section can not be discerned,
though the central vein is seen. The liver section
treated with ethanolic extract of C. antiquorum
(Fig. 2C) showed a histopathological picture that

B. Section of liver treated with 40% alcohol 400x,
Haematoxylin-eosin stain showing fatty changes cv: central
vein; hc: hepatocyte; ss: sinusoidal space; vc: vacuole

C. Section of liver treated with 40% alcohol and ethanolic
extract 400x, haematoxylin-eosin stain showing minimal
fatty changes. cv: central vein; hc: hepatocyte; ss:
sinusoidal space; vc: vacuole.

D. Section of rat liver treated with 40% alcohol and
silymarin 400x, haematoxylin-eosin stain showing less fatty
changes. cv: central vein; he: hepatocyte; ss: sinusoidal
space; vc: vacuole.

Fig. 2: Effect of ethanolic extract of C. antiquorum (CA) on alcohol induced
histopatological changes of hepatotoxicity in rats
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closely approximates that of the control group. The
plate like arrangement of the hepatocytes were
seen, the sinusoidal spaces were also visible, but
not as prominent as in control group. The liver
section treated with standard drug silymarin (fig.2D)
showed the normal hepatic architecture as
compared to control group. The arrangement of
hepatocytes was same as to control group.

DISCUSSION

In Indian system of medicine and classical
literature of C. antiquorum is claimed to provide
relief against liver disorders and have to folklore. C.
antiquorum was evaluated for effect on alcohol
induced hepatotoxicity. The ethanolic extract of C.
antiquorum showed significant hepatoprotective
effect in the alcohol intoxicated rats. Corms of C.
antiquorum contain anthocyanins reported to have
antioxidant activity however, anthocyanins such as
delphinidin, cyanidin, and pelargonidin '* ', which
may be responsible to increase the resistance of
hepatocytes in alcohol induced oxidation.

The hepatocytes contain three main
pathways for alcohol metabolism to give
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acetaldehyde, each located in a different sub cellular
compartment, namely the alcohol dehydrogenase
pathway of cytosol, the microsomal alcohol oxidizing
system located in the endoplasmic reticulum, and
catalase located in the peroxisomes. Chronic alcohol
feeding results in appearance of a form of
cytochrome P-450 also differing by its catalytic
activity from other cytochrome P-450 species'. The
effect of C. antiquorum on AST, ALT, SALP,
triglyceride and cholesterol are of great importance
in understanding the effects of alcohol on liver.

From this investigation it can be concluded
that the hepatoprotective effect of ethanolic extract
of corms of C. antiquorum was observed in alcohol
intoxication in rats. The potency of C. antiquorum
was compared with silymarin showing good activity
on hepatic markers with respect to this reference
compound.
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