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ABSTRACT

To study detailed Pharmacological evaluation for the methanolic extract of Operculina turpethum rhizomes at the
dose of 200, 400mg/kg body weight per oral was studied for the hepatoprotective effect using Carbon tetrachloride
induced liver damage in Wister albino rats. Methanolic extract showed significant (p<0.05) hepatoprotective effect
by lowering the serum levels of various biochemical parameters such as serum glutamic oxaloacetate transaminase
(SGOT), serum glutamic pyruvates transaminase (SGPT), alkaline phospatase (ALP), total bilirubin (TBL), total
cholesterol (CHL) and by increasing the levels of total protein (TPTN) and albumin (ALB), in the selected model.
These biochemical observations were in turn confirmed by histopathological examinations of liver sections and
are comparable with the standard hepatoprotective drug Silymarin (100mg/kg body weight i.p.) which served as a
positive control. The overall experimental results suggests that the biologically active phytoconstituents such as
alkaloids, glycosides, tannins, flavonoids, sterols, fats, oils, phenols and saponins) present in them. The methanolic
extract of plant Operculina turpethum rhizomes, may be responsible for the significant hepatoprotective activity
and the results justify the use of Operculina turpethum rhizomes as a hepatoprotective agent.

KEYWORDS: Operculina turpethum rhizomes, Hepatoprotective activity; Methanolic  extract;
Carbontetrachloride.

INTRODUCTION

Operculina  turpethum  (Convolvulaceae)  found
throughout India. This plant is also known as “Trivrit” in
Sanskrit and “Nishottara” in Marathi. Operculina
turpethum has been used for centuries as a medicinal
plant in ayurvedic medicines because of its resin content
(10%) known as turpethin, jalapine and convolvuline
glycoside and essential oil contents. Operculina
turpethum is perennial plant with milky juice, root are
long, slender, fleshy, much branched. Stems are very
long, twining and much twisted together, angled and
winged, pubescent, tough and brown when old.** In
Ayurveda, root of Trivrit is used internally to treat
fevers, anorexia, edema, anemia, ascites, constipation,
hepato-splenomegaly, hepatitis, intoxication, abdominal
tumors, ulcers, wounds, worm infestation, pruritus and
other skin disorders.® Root is also administered to treat
obesity, haemorrhoids, cough, asthma,® dyspepsia,
flatulence, paralysis, gout, rheumatism, melancholia,
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scorpion sting and snake bites.! The paste of root
powder of Trivrit is used topically to treat vitiligo &
other skin disorders, alopecia, cervical lymphadenitis,
haemorrhoids, fistulas, ulcers, & chancres.** OQil
extracted from the root bark of Trivrit is used in skin
diseases of a scaly nature.®, fresh juice of Trivrit leaves
is dropped into the eyes to treat diseases like corneal
opacity or ulcer and conjunctivitis. Root powder of
Trivrit mixed with ghee and honey is also used to treat
hematemesis, tuberculosis & herpes.™! Few preclinical
studies done on Operculina turpethum have shown that it
possesses anti-inflammatory, anticancer, cytotoxic,
antisecretory, ulcer protective, antibacterial activities.
Some preliminary clinical studies have reported laxative,
anti-inflammatory, analgesic, anti-helminthic and anti-
arthritic effects of its crude root powder. The present
studies were performed to assess the hepatoprotective
activity in rats against Carbon tetrachloride as
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hepatotoxin to prove its claim in folklore practice against
liver disorders.

MATERIALS AND METHODS

Plant material

The dried Operculina turpethum rhizomes were
purchased from the choudapudi herbal store and was
identified by Dr N.Raju Department of botany kakatiaya
university, Warangal, telanagana, India.

Preparation of extract

The coarsely powdered rhizomes (500g) of Operculina
turpethum was extracted to exhaustion in a soxhlet
apparatus at 500C with 500ml of methanol. The extract
was filtered through a cotton plug, followed by whatman
filter paper (no.1l) and then concentrated by using a
rotary evaporator at a low temperature (40-60°C) and
reduced pressure to provide methanolic extractive of
12.4q.

Animals

Wistar albino rats weighing 180-240g of either sex
maintained under standard husbandary conditions (temp
23£20C, relative humidity 55£10% and 12 hours light
dark cycle) were used for the screening. Animals were
fed with standard laboratory food and ad libitum during
the study period. The experiments were performed after
the experimental protocols approved by the institutional
animal ethics committee, India.

Toxicity studies

Acute toxicity study was performed for methanolic
extract according to the acute toxic classic method as per
OECD guide lines.*? Female albino rats were used for
acute toxicity study. The animals were kept fasting for
overnight providing only water, after which the extract
was administered orally at the dose of 500mg/kg and
observed for 14 days. If mortality was observed in two
animals out of three animals, then the dose administered
was assigned as toxic dose. If the mortality was observed
in one animal, then the same dose was repeated to
confirm the toxic dose. If mortality was not observed, the
procedure was repeated for further higher doses such
50,200 & 2000mg/kg body weight. The animals were
observed for toxic symptoms for 72 h.

Carbontetrachloride induced hepatotoxicity

Rats were divided into four groups of six animals each.
The rats of control group (1) received three doses of 5%
gumacacia mucilage (1ml/kg, per oral.) at 12 hour
intervals (0 hour, 12 hour and 24 hour). The rats of
Carbon tetrachloride group (1) received three doses of
vehicle at 12 hour intervals and a single dose of Carbon
tetrachloride (1.25ml/kg i.p.) diluted in liquid paraffin
(1:1) 30 minutes after the administration of 1st dose of
vehicle. The rats of standard group (I11) received three
doses of Silymarin (100mg/kg) at 0 hour, 12 hour and 24
hour. Carbontetrachloride was administered (1.25ml/kg
i.p.) 30 minutes after the first dose of silymarin. While
the rats of test group (IV) received three doses of test
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extract at the dose of 200, 400mg/kg body weight per
oral at 0 hour, 12 hour and 24 hour. Carbontetrachloride
was administered (1.25ml/kg i.p.) 30 minutes after the
first dose of silymarin test extract.™® After 36 hour of
administration of carbontetrachloride, blood was
collected and serum was separated and used for
determination biochemical parameters.

Assessment of liver function

Blood was collected from all the groups by puncturing
the retro-orbital plexus and was allowed to clot at room
temperature and serum was separated by centrifugation
at 2500rpm for 10 min. The serum was used for
estimation of biochemical parameters to determine the
functional state of the liver. Serum glutamic oxaloacetic
transaminase (SGOT) and serum glutamic pyruvic
transaminase (SGPT) were estimated by a UV Kkinetic
method based on the reference method of International
federation of Clinical Chemistry in which both SGOT
and SGPT were assayed based on enzyme-coupled
system; where keto acid formed by the aminotransferase
reacts in a system using NADH. The coenzyme is
oxidized to NAD and the decrease in absorbance at 340
nm is measured. For SGOT malated dehydrogenase is
used to reduce oxaloacetate to malate where as for SGPT
the pyruvated formed in the reaction is converted to
lactate by lactate dehydrogenase. Alkaline phosphatase
(ALP) was estimated by method described by (Comb and
Bowers, 1972) involving hydrolysis of p-nitrophenol
which gives strong yellow colour in alkaline solution.
The increase in absorbance due to its formation is
directly proportional to ALP activity; while total
bilirubin (TBL) by™! which involves the reaction of
bilirubin with diazotized sulphanilic acid to form an azo
compound, the colour of which is measured at 546 nm.
Total cholesterol (CHL) was determined by CHOD-PAP
Method™® in which the free cholesterol is hydrolysed by
cholesterol oxidase to cholestenone-4-en-3-one and
hydrogen peroxide. Hydrogen peroxide by the action of
peroxidase liberates oxygen which reacts with 4-amino
antipyrine and phenol to form red coloured compound
which is measured at 500nm. Total protein (TPTN) was
estimated by Biuret method™ where proteins produce a
violet colour complex with copper ions in an alkaline
solution. The absorbance of the colour complex is
directly proportional to the protein in the sample, while
the albumin (ALB) was estimated by BCG™" involving
formation of blue-green complex with bromocresol green
at slightly acidic pH which is measured photometrically.

Histopathological studies

The animals were sacrificed and the abdomen was cut
open to remove the liver. The liver was fixed in Boucin’s
solution (mixture of 75 ml of saturated picric acid, 25 ml
of 40% formaldehyde and 5ml of glacial acetic acid) for
12h, then embeded in paraffin using conventional
methods™®, 1976) and cut into 5um thick sections and
stained using haematoxylin-eosin dye and finally
mounted in di-phenyl xylene. The sections were then
observed under microscope for histopathological changes
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in liver architecture and their photomicrographs were
taken.

Statistical analysis

The values MeantSEM are calculated for each
parameter. For determining the significant inter group
difference each parameter was analysed separately and
one-way analysis of variance™ was carried out and the
individual comparisons of the group mean values were
done using Dunnet’s test.?

RESULTS

Acute toxicity studies

Methanolic extract of Operculina turpethum rhizomes
did not produce any toxic symptoms or mortality upto
the dose level of 2000mg/kg body weight in rats and
hence the extract was considered to be safe and non-toxic
for further pharmacological screening.

Hepatoprotective activity

The results of Carbontetrachloride induced hepato-
toxicity =~ were shown in table-l. In the
Carbontetrachloride control group, the significant acute
hepato cellular damage and biliary obstruction was
indicated by the elevated level of SGPT, SGOT, ALP,
TBL and CHL and decreased levels of TPTN and ALB.
But the group which received the test drug of methanolic
extract at the dose of 200mg/kg body weight p.o showed
a significant decrease in the elevated levels of SGPT,
SGOT, ALP, TBL and CHL and significant increase in
the reduced levels of TPTN and ALB and these
biochemical parameters are comparable with the
standard silymarin hepatoprotective drug. Therefore, the
silymarin and the methanolic extract restored the altered
level of enzymes significantly (P<0.05).

Table-1: Effect of Operculina turpethum rhizomes on Carbontetrachloride induced hepatotoxicity in rats

Enzymes. Group | Group 11 Group I Group IV
Parameters (control) (Caljbon (Standard (Test extract
tetrachloride group) 200mg/kg) 400mg/kg)
SGPT (IU/L) 118.17+5.09 264.3+20.1 122+10.8* 124.1+15.52*
SGOT (1U/L) 101.5+2.6 223.1+32.2 102.8+20.1* 98.5+8.5*
ALP(1U/L) 199.3+5.3 328.5+46.1 184.3+6.8* 200.8+49.4*
TBL(mg/dl) 1.2640.1 2.16+0.36 1.27+0.23* 1.40+0.29*
CHL(mg/dl) 102.3+2.40 135.8+27 105.1+6.9* 110.3+10.48*
TPTN(gm/dl) 7.11+0.25 2.26+0.39 6.43+0.42** 6.85+0.53*
ALB(gm/dl) 3.98+0.14 1.06+0.28 4.25+0.21** 3.85+0.36*

Values in Mean +SEM, N=6,*significant reduction compared to Carbontetrachloride (P<0.05),**significant increase

compared to Carbontetrachloride (P<0.05).

Histopathological study

Histopathological liver sections of control group showed
normal cellular architecture with distinct hepatic cells,
sinusoidal spaces and central vein (Fig 1la).
Disarrangement of normal hepatic cells with necrosis and
vacuolization are observed in Carbontetrachloride
intoxicated liver (Fig 1b). The liver sections of the rat
treated with 200mg/kg bodyweight p.o of methanolic

Figure-1

1b. Hepatoprotective activity —
Toxic control

extract of Operculina turpethum rhizomes followed by
Carbontetrachloride intoxication (Fig 1c) showed less
vacuole formation and absence of necrosis and overall
less visible changes observed were comparable with
standard Silymarin (Fig 1d), supplementing the
protective effect of the test drug and the standard
hepatoprotective drug.

la. Hepatoprotective activity —
Control Group
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Hepatoprotective activity —
1c. Standard silymarin

E w ‘('L)' e o

' Hepatrotective actiity -
1d. Test Methanolic extract400mg/kg

Hispathological sections of liver.

la — Contol 1b-Carbontetrachloride group. 1c- standard
silymarin group. 1d- Test extract of Operculina
turpethum rhizomes group.

DISCUSSION
The present studies were performed to assess the
hepatoprotective activity in rats, against

Carbontetrachloride as hepatotoxin to prove its claim in
folklore practice against liver disorder. The changes
associated with Carbontetrachloride induced liver
damage of the Present study appeared similar to the acute
viral hepatitis.”” Carbontetrachloride is a widely used
experimental hepatotoxicant, is biotransformed by the
cytochrome P-450 system to produce the trichloromethyl
free radical, which in turn covalently binds to cell
membranes and organelles to elicit lipid peroxidation,
disturb Ca 2+ haemostasis and finally result in cell
death.”  Animals of Group Il (received
Carbontetrachloride) significantly lost their body weight
and showed reduced food consumption as compared to
control group. Animals of Group Il and IV (received
Carbontetrachloride plus 200mg/kg body weight of test
extract and standard drug Silymarin 100mg/kg body
weight) showed a significant increase in body weight and
food consumption when compared to
Carbontetrachloride group animals. These findings
suggested the extract administered has significantly
neutralized the toxic effects of Carbontetrachloride and
helped in regeneration of hepatocytes.” Estimating the
activities of serum marker enzymes, like SGPT, SGOT,
ALP can make the assessment of liver function when
liver cell plasma membrane is damaged, a variety of
enzyme normally located in the cytosol are released into
the blood stream. Their estimation in the serum is a
useful quantitative marker of the extent and type of
hepato cellular damage.”® The tendency of these
enzymes to return to near normally in extract
administered group is a clear manifestation of
antihepatotoxic effects of the extract. The levels of total
protein and albumin were reduced due to the
Carbontetrachloride-induced hepatotoxicity. The
reduction is attricbuted to the initial damage produced
and localized in the endoplasmic reticulam which result
in the loss of P-450 leading to fatty liver.?*! Inhibitin of
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bile acids synthesis from cholesterol which is synthesis
in liver or derived from plasma lipids, leading to increase
in cholesterol levels were also resulted due to
Carbontetrachloride  intoxication  suppression  of
cholesterol levels by the extract suggest the bile acid
synthesis inhibition was reversed. Reduction in the levels
of SGPT and SGOT towards the normal value is an
indication of regeneration process. Reduction in ALP
levels with concurrent depletion of raised bilirubin levels
suggests the stability of the biliary function during injury
with Carbontetrachloride. The protein albumin levels
were also raised suggesting the stabilization of
endoplasmic reticulum leading to protein synthesis. This
hepato protective effect exhibited by the methanolic
extract of Operculina turpethum rhizomes at the dose
level of 400mg/kg body weight was comparable with the
standard drug, A Silymarin. Histopathological liver
sections also revealed that the normal liver architecture
was disturbed by hepatotoxin in  carbontetrachloride
group, whereas in the liver sections of the rat treated with
the  methanolic extract and intoxicated with
Carbontetrachloride the normal cellular architecture was
retained and it in comparable with the standard Silymarin
group, hence confirming the significant hepato protective
effect of extract of Operculina turpethum rhizomes at the
dose of 400mg/kg body weight. In conclusion, it can be
said that the methanolic extract of Operculina turpethum
rhizomes exhibited a hepato protective effect against
Carbontetrachloride induced hepatotoxicity. Efforts are
in progress to isolate and characterize the active
principle, which is responsible for the hepatoprotective
efficacy of this valuable medicinal plant.

CONCLUSION

Hence from the present investigation it may be
concluded that the methanolic extract of Operculina
turpethum rhizomes exhibited for the hepato protective
effect.
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