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Evaluation of Hepatoprotective Activity of Ethanol Extract
of Ptrospermum acerifolium Ster Leaves

S. KHARPATE*, G. VADNERKAR?, DEEPTI JAIN* AND S. JAIN*

1School of Pharmaceutical Sciences, RGPV, Bypass Road, Gandhinagar, Bhopal - 462 036, India, *Shri Ravishankar
College of Pharmacy, Bypass Road, Bhanpura, Bhopal - 462 010, India

Kharpate, et al.: Hepatoprotective Activity of Ptrospermum acerifolium

The hepatoprotective activity of the ethanol extract of the leaf of Ptrospermum acerifolium was investigated in rats
for carbon tetrachloride induced hepatotoxicity. Hepatotoxicity was induced in male Wistar rats by intraperitoneal
injection of carbon tetrachloride (0.1 ml/kg/d p.o. for 14 d). Ethanol extract of P. acerifolium leaves were administered
to the experimental rats (25 mg/kg/d p.o. for 14d). The Hepatoprotective effect of these extracts was evaluated
by liver function biochemical parameters (total bilirubin, serum protein, alanine aminotransaminase, asparatate
aminotransaminase and alkaline phosphates activites) and histopathological studies of liver. In ethanol extract-treated
animals, the toxicity effect of carbon tetrachloride was controlled significantly by restoration of the levels of serum
bilirubin and enzymes as compared to the normal and standard drug silymarin-treated groups. Histology of liver
sections of the animals treated with the extracts showed the presence of normal hepatic cords, absence of necrosis
and fatty infiltration which further evidence the hepatoprotective activity.

Key words: Ptrospermum acerifolium, hepatotoxicity, hepatoprotective activity

Ptrospermum acerifolium (Sterculiaceae) is well
distributed in India and found particularly in
Sub — Himalayan tract outer Himalayan valley
and hills up to 4000 ft'. The plant is commonly
known as kanakchampa, karnikara, muchukunda
and matsakanda. According to the Ayurvedic
text it is used for haemostatic, anti-inflammatory,
heamicaradian pain, ear pain, small pox, leucorrhoea?.
The presence of flavonoid constituent’s luteolin-7f3-
glucuronide, luteolin-7B-D-glucoside, kampferol-3-O-
D-galactoside, friedeline, barurenol in the leaf**. It
is well documented that the compounds are strong
antioxidants and can be used for hepatoprotective
activity. In view of this, the present study was aimed
at evaluating the hepatoprotective activity of the
leaves of P acerifolium against carbon tetrachloride
(CCl,)-induced hepatotoxicity in rats.

The leaves of P. acerifolium were collected from
Bhopal, Madhya Pradesh. The plant authenticated
by comparing with the herbarium voucher specimen
deposited at CDRI, Lucknow. The material was
air dried under shade, powdered mechanically and
stored in airtight containers. About 1 kg of the
powdered material was subjected to Soxhlation. It
was refluxed with 90% ethanol for 72h in batches of
250 g each®. The extracts were pooled together and
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concentrated in vacuum using rotary flash evaporator.
The acute toxicity studies were carried out as per stair
case method®. The Animal Ethics Committee of the
institution approved the study protocol (CPCSEA No.
870/03/C/CPCSEA).

Fifty male Wistar rats (150-200 g) were divided into
five groups of 10 each and were administered with
aliquot doses of extracts orally (100,150, 200, 250
and 300 mg/kg). Mortality was not noticed up to
200 mg/kg, whereas 100% mortality was noticed in
the dose of 300 mg/kg. The LD50 of extracts was
found to be 250 mg/kg body weight. One-tenth of
this dose was selected as the therapeutic dose for the
evaluation®.

Four groups of animals containing six each were
used for the study. The animals from Group I served
as the control and received the vehicle 1% w/v gum
tragacanth at a dose of 1ml kg/d of p.o. for 14 d.
Groups II-V received the vehicle 1% ml/kg/d i.p.
of CCl, for 14 d’. The standard drug silymarin was
administered to Group III animals in the dose 100
mg/kg/day p.o. for 14 d. While, Groups IV Animals
were treated with ethanol extract of P. acerifolium
in the dose of 25 mg/kg/d p.o. (as per acute toxicity
studies) for 14 d respectively. The silymarin and
the extracts were administered concomitantly to the
respective groups of animals.
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TABLE 1: EFFECT OF P. ACERIFOLIUM LEAVES EXTRACTS ON CCL, INDUCED HEPATOTOXICITY IN RATS

Group (n) Bilrubin (mg%) Total protein (mg/ml) AST (IU/1) ALT (1U/1) ALP (1U/1)
Control 0.48+0.031 9.24+0.13 51.06+0.61 147.90+0.36 172.61+2.57
CCl +treated* 2.21+0.13 6.08+0.33 1342.31+28.28 2154.45+42.55 403.10+18.11
CCl,+silymarin* 0.49+0.01 8.73+0.01 88.54+0.42 204.05+0.92 182.67+0.52
CCl,+ethanol extract** 0.66+0.04 8.16+0.02 144.50+0.62 224.20+0.86 191.27+1.32
One way F 161.46 56.82 1894.8 2085.6 151.45
ANOVA d.f. 4,25 4,25 4,25 4,25 4,25

P <0.01 <0.01 <0.01 <0.01 <0.01

Values are expressed as mean+SEM; n=6 rats in each group; *P<0.01 compared to control group; **P<0.01 compared to CCl-treated group

All the animals were killed on day 14 under light
ether anesthesia. The blood sample were collected
separately by carotid bleeding into sterilized dry
centrifuge tube and allowed to coagulate for 30 min
at 37°. The clear serum was separated at 2500G for
10 min and biochemical investigations were carried
out assess liver function viz., total bilirubin®, total
protein’, serum transaminases'® and serum alkaline
phosphates!!.

The results are expressed as mean=SEM of six
animals from each group. The data were evaluated
by one—-way ANOVA followed by Turkey’s multiple
comparison test. P values <0.01 were considered
statistically significant (Table 1).

After draining the blood liver samples were excised,
washed normal saline and processed separately for
histological observations. Initially, the materials were
fixed in 10% buffered neutral formalin for 48h and
then bovine solution for 6 h. Paraffin sections were
taken at Smm thickness. Processed in alcohol-xylene
series and were stained with alum hematoxylin and
eosin'2. The sections were examined microscopically
for histopathological changes.

The administration of CCI, to the animals resulted
in a marked increase in total bilirubin, serum amino
transaminases (AST and ALT) and serum alkaline
phosphates activities. However, the serum total protein
level was decreased. The toxic effect of CCl, was
controlled in the animals treated with the standard
drug silymarin. Among the extract—treated groups,
significant hepatoprotective activity was observed in
those treated with ethanol extract.

Histological profile of the control animals showed
normal hepatocytes (fig. 1) Group II animals exhibited
intense centrilobular necrosis (N), vacuolization (F)
and macrovesicular fatty change (fig. 2). The sections
of liver taken from the animals treated with standard
drug silymarin showed hepatic architecture, which was
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Fig. 1: Sections of the liver tissue of control rats showing normal
histology
H and E, 100X

Fig. 2: Section of the liver tissue of the rats treated with CCl,
Necrosis (N) and fatty vacuole (F), (H and E, 100 X)

Fig. 3: Sections of the liver tissue of the ethanol extract treated rat
Normal arrangements of hepatocytes around the central vein;
absence of necrosis, fatty vacuoles (H and E, 100 X)
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similar to that of control. The animals treated with
ethanol extract exhibited significant liver protection
against the toxicant as evident by presence of normal
hepatic cords, absence of necrosis and lesser fatty
infiltration (fig. 3).

CClI, has been used as a tool induced hepatotoxicity
in experimental animals'*!'*. This toxic chemical
causes peroxidative degradation in the adipose tissue
resulting in fatty infiltration of the hepatocytes. The
increase in the levels of serum bilirubin reflects the
depth of jaundice; and the increase in transaminases
and alkaline phosphates are indications of cellular
leakage and loss of functional integrity of the cell
membrane'.

Administration of Ethanol extract of P. acerifolium
leaf extract showed significant hepatoprotective
activity, which was comparable with the standard
drug silymarin. The effect was more pronounced with
ethanol extract. Many phytochemical reports revealed
that the ethanol extract of the plant was found to
contain higher concentrations of flavonoids'. The
qualitative phytochemical investigations on the P.
acerifolium also showed positive for flavonoids by
ferric chloride, alkaline reagent and Shinoda tests.
Further, it has been reported that flavonoid constituents
of the plant possess antioxidant properties'” and was
found to be useful in the treatment of liver damage!'.
The administration of hepatoprotective drugs may
induce the hepatocytes to resist the toxic effect of
CCl,. The results indicate that the ethanol extract of
P acerifolium has significant hepatoprotective activity.
This may be probably due to the flavonoids. The
earlier investigators have screened the hepatoprotective
of the flavonoids compound, rutin, isolated from
Artemisia scoparia, which is also claimed to have free
radical scavenging and antilipid peroxidant activities
against CCl -induced hepatic toxicity. The isolation
and characterization of the flavonoids from the leaves
of P. acerifolium and screening of the pharmacological
action against the liver damage is being investigated.
In most of the developed and developing countries,
the incidence of viral hepatitis is more so, the
investigation for an efficient hepatoprotective drug
from the natural resource is an urgent necessity.
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