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ABSTRACT: The present pharmacological examination was purely focused on
the assessment of the efficacy of ethanolic extract of C. pedata var. glabra for
their protection against Paracetamol overdose-induced hepatotoxicity arbitrate
with their phytoconstituents and also observe whether synergistic hepatoprotection exists with Silymarin. For animal studies, the Albino rats (150–200 g)
were divided into six groups viz., Group I served as control, Group II served as a
toxic group, Group III received Silymarin and Group IV, V and VI received
plant extracts at the rate of 100, 200 and 400 mg/kg. After group segregation, on
15th day, Paracetamol was administered to groups II, III, IV, V, and VI. The
results indicate that compared with Group II the Group I are significant at
p<0.05. However, Group III, IV, V, VI are significant at p<0.05 when compared
with Group II. Pretreatment with ethanolic extract-treated groups significantly
prevented the physical, biochemical, histological, and functional changes
induced by Paracetamol in the liver. The extract showed significant
hepatoprotective effects as evidenced by decreased serum enzyme activities like
SGOT, SGPT, ALP, and B, whereas the total serum protein was significantly
increased as compared with the induced group, which was supported by
histopathological studies of the liver. The results concluded that the ethanol
extract of the study plant showed significant hepatoprotective activity compared
with standard drug and a hepatotoxin. Based on the above results, it is concluded
that the C. pedata var. glabra has potential effectiveness in treating liver damage
in a dose-dependent manner.

INTRODUCTION: The liver is considered to be
one of the most important vital organs that
functions as a center of the metabolism of nutrients
such as carbohydrates, proteins, lipids, and
excretion of waste metabolites. Furthermore, it is
also managing the metabolism production,
excretion of drugs, and other xenobiotics from the
body, thereby providing protection against foreign
substances by detoxifying and eliminating them.
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The bile secreted by the liver has, among other
things, plays an important role in digestion 1. Liver
cell injury caused by various toxicants such as
certain
chemotherapeutic
agents,
carbon
tetrachloride, thioacetamide, chronic alcohol
consumption, and microbes is well-studied 2.
Medicinal plants take part in a key role in the
human health care system. About 80% of the
world's population relies on traditional medicine to
survive day-to-day life, which is predominantly
based on plant materials 3. Herbal treatments are
the most accepted form of traditional medicine.
Herbal medicines include herbs, herbal materials,
herbal preparations, and finished herbal products
that contain parts of plants or other plant materials
as active ingredients 4.
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However, no scientific data regarding the identity
and effectiveness of these herbal products were
available, except in the treatise of Ayurveda and
Unani medicine. The World Health Organization
(WHO) has laid emphasis on promoting the use of
traditional medicine for health care 5. Nowadays,
plants and natural products have been used
traditionally worldwide to prevent and treat liver
disease. Scientific research has supported the
claims of the medicinal efficacy of several of these
herbal compounds, as evidenced by the voluminous
work on their hepatoprotective potentials 6.
Nowadays, more than 700 mono- and polyherbal
formulations from over a hundred different plants
are available for use7. Keeping this in view, the
present study has been undertaken to identify the
phytoconstituents present in ethanolic extract of
Cayratia pedata var. glabra and also investigate
the anti-hepatoprotective of active substances by
serum enzymatic and antioxidant assays.
Cayratia pedata var. glabra belongs to the family
Vitaceae, commonly known as “Kattuppirandai” is
one such endemic and endangered species in
Thaisholai, Nilgiris South Division, and Western
Ghats. In the Indian traditional system of medicine,
the studied genus is used as astringent, diarrhea,
refrigerant, hysteria, liver disease, wound healing,
and ulcer 8, 9, 10. We wanted to build on these
findings in relation to paracetamol-induced
hepatotoxicity and observe for a synergistic or an
additive effect with the combination of C. pedate
var. glabra and a standard hepatoprotection.
MATERIALS AND METHODS:
Chemicals and Instruments: All the chemicals
used for the study were of laboratory grade. Watch
glass, glass slides, coverslips, conical flasks, and
other common glasswares were used in this
experiment. Histopathological photographs were
taken using Nikon Lab phot 2 Microscopic Unit
and Trinocular microscope. Acetone, ethanol
solvents, and other reagents used for hepatotoxicity
assay were procured from The Precision Scientific
Co., Coimbatore, India.
Plant Collection: Aerial plant of C. pedata var.
glabra was collected from Thiashola, Manjoor,
Nilgiris South Division, the Western Ghats; before
that, we got proper permission from the Principal
Chief Conservator of Forests, Chennai, and the
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District Forest Officer, Ooty under Section 28 (i) of
Wildlife Protection Act, 1972, in the month of
October, and the voucher herbarium specimen was
processed followed by standard methods 11. The
collected plants were identified with the help of the
existing Floras 12, 13, 14 and the identity is
authenticated with type specimens available in the
herbarium of Botanical Survey of India, Southern
Circle, TNAU Campus, Coimbatore (No.
BSI/SRC/5/23/2010-11/Tech. 1300), Tamil Nadu.
Shade Drying and Powdering of the Collected
Plant Material: Freshly collected aerial plant parts
were cleaned to remove the adhering dust and then
shade dried at 31°C for 15 days. The shade dried
plant materials were air-dried, mechanically ground
to a coarse powder, passed through a Wiley Mill to
get 60-Mesh size, and stored in airtight containers.
The air-dried, powdered plant material was
extracted in the Soxhlet apparatus successively
with different solvents, and the extracts obtained
were used for phytochemical quantification and
hepatoprotective studies. Samples were stored in
good-grade plastic containers, which are
maintained at room temperature until analysis.
Successive Solvent Extraction: The air-dried,
powdered plant material was extracted in the
Soxhlet apparatus successively with different
solvents in the increasing order of polarity
[Acetone (56.5°C), Ethanol (78.5°C) and Water
(99.98°C)]. Each time, before extracting with the
next solvent, the powdered material was dried in a
hot air oven at 40°C. Finally, the material was
macerated using hot water with occasional stirring
for 16 hrs, and the water extract was filtered. The
different solvent extracts were concentrated,
vacuum dried, and weighed. The extracts were
dried by over anhydrous sodium sulfate and stored
in sealed vials in refrigerator (5-8°C) until analysis.
Preliminary
Phyto-Chemical
Screening:
Phytochemical screening of different successive
solvent extracts was carried out using the standard
procedure 15.
Quantitative Phytochemical Studies: Determination
of total phenolics and tannins were determined
following the procedure 16. Determination of total
flavonoid contents was followed as per the method
17
.
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Animals: After approval of the Institutional Ethical
Committee, pathogen-free Wistar strain Albino rats
mass ranging from 150 to 200 g of the male breed
were used for the hepatoprotective model. The rats
were procured from the Small Animals Breeding
Station, Mannuthy, Kerala, India. All in-vivo
experiments were carried out as suggested by the
Institutional Ethical Committee (CPCSEA) (Reg.
No. 722/02/a/ CPCSEA). The animals were housed
in polypropylene cages (38×23×10 cm) with not
more than six animals per cage and maintained
under standard environmental conditions (14 h
dark/10 h light cycles; temp 25±2°C; 35–60%
humidity, air ventilation) and were fed with
standard pellet diet (M/s. Hindustan Lever Ltd.,
Mumbai, India) and freshwater ad libitum. The rats
were acclimatized to the environment for 2 weeks
before experimental use. Animals fasted overnight
before the experimental schedule but have free
access to water ad libitum.

ethanolic extract of C. pedata var. glabra were
evaluated against Paracetamol induced hepatotoxicity in healthy Wistar strain albino rat model.
Rats were segregated into 6 groups of 6 animals
each. The experiment was designed as follows.

In-vivo Toxicity Studies:
Behavioural and Toxicological Effects: Toxicity
studies of the extracts were carried out as per the
guidelines set by Organization for Economic Cooperation and Development (OECD). Acute oral
toxicity study was done according to OECD
guidelines 423. In this experiment, animals were
divided into 6 groups of 6 animals each. The first
group served as a control and was treated with
normal water. Group 2, 3, 4, 5, and 6 were treated
with the single graded dose (1000, 2000, 3000,
4000 and 5000 mg/kg bw. orally) of ethanol extract
of C. pedata var. glabra, respectively. Monitoring
of the parameters commenced immediately after
the administration of the sample. Animals were
observed at 0 hr, 1 hr, 2 hrs, 4 hrs, 6 hrs, 8 hrs, 24
hrs, and 72 hrs (with special attention given during
the first four hour). Observation includes mortality
and clinical signs, which includes changes in skin
fur, eyes, and mucous membranes. The gross
behaviours like body positions, locomotion,
rearing, tremors, and gait were observed. The effect
of plant extracts on passivity, grip strength, pain
response, stereotypy, vocalization, righting reflex,
body weight, and intake was also observed.

Group VI - Ethanol extract of C. pedata var.
glabra (400 mg/kg p.o.) + Paracetamol (750 mg/kg
p.o.) treated rats.

In-vivo Hepatoprotective and Antioxidant
Activity:
Treatment Regime: The therapeutic effect like
hepatoprotective and antioxidant activities of the

Group I - Untreated control rats.
Group II - Paracetamol (750 mg/kg p.o.) treated
rats.
Group III - Silymarin (25 mg/kg p.o.) +
Paracetamol (750 mg/kg p.o.) treated rats.
Group IV- Ethanol extract of C. pedata var. glabra
(100 mg/kg p.o.) + Paracetamol (750 mg/kg p.o.)
treated rats.
Group V - Ethanol extract of C. pedata var. glabra
(200 mg/kg p.o.) + Paracetamol (750 mg/kg p.o.)
treated rats.

Group, I served as control and received normal
saline (2 ml/kg), daily for 15 days. Group II served
as a toxic (paracetamol) group, received normal
saline daily for 15 days. Group III received
Silymarin (Standard hepatoprotective herbal
formulation from Silybum marianum) every day at
the rate of 25 mg/kg p.o. for 15 days. Group IV, V
and VI received plant extracts at the rate of 100,
200 and 400 mg/kg p.o. respectively, for 15 days.
On 15th day paracetamol (750 mg/kg p.o.) was
administered to groups II, III, IV, V, and VI.
Serum Biochemistry: Twenty-four hours after the
last dosage of drug administration, all the animals
were subjected to mild diethyl ether anesthesia.
Blood samples were collected from all groups in a
sterile centrifuge tube by cardiac puncture using
sterile disposable syringes. The blood samples were
allowed to clot for 20-30 min and centrifuged in a
refrigerated centrifuge (4°C) at 3000 rpm for 10
min. Fresh serum samples were stored at -20°C for
identifying biochemical parameters viz., Total
protein, Serum Glutamate Oxaloacetate Transaminase
(SGOT), Serum Glutamate Pyruvate Transaminase
(SGPT), Alkaline Phosphatase (ALP), and total
bilirubin.
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Assessment of Liver Function: Immediately after
blood withdrawal, all the animals were euthanized
by cervical dislocation. Liver samples were
carefully excised, perfused with ice-cold normal
saline, plotted dry with blotting paper, weighed, cut
into pieces, and milled (homogenized in 0.025 M
Tris-HCl buffer of pH 7.5) to paste using a glass
Teflon potter homogenizer with 20 up and down
motions at half maximum speed to give a 10%
(w/v) liver homogenate. After centrifugation at
10,000 rpm for 20 min at 4°C, the clear supernatant
obtained was used to measure thiobarbituric acid
reactive substances (TBARS). For the estimation of
enzymic antioxidant levels, tissue was minced,
homogenized (10% (w/v) in 0.l M phosphate buffer
(pH 7.0), and centrifuged for 10 min. The resulting
supernatant was used for enzymatic assays 18 viz.,
Estimation of Serum Glutamate Oxaloacetate
Transaminase [SGOT] and Serum Glutamate
Pyruvate Transaminase SGPT 19, Estimation of
Alkaline Phosphatase ALP 20, Estimation of total
bilirubin 21, Protein concentration in the liver
supernatants was measured 22 using bovine serum
albumin as a standard, Estimation of hepatic lipid
peroxidation LPO 23, Estimation of superoxide
dismutase activity SOD 24, Estimation of catalase
activity CAT 25 and Estimation of glutathione
peroxidase (GPx) activity 26. GST activity was
determined spectrophotometrically by method 27
with some modifications.
Histological Investigation: Liver slices fixed for
48 h in 10% formalin were processed for paraffin
embedding following the standard microtechnique
28
. Sections (5 µm) of livers stained with
hematoxylin and eosin were evaluated for
histopathological changes under a light microscope.
RESULTS AND DISCUSSION:
Preliminary Phyto-Chemical Screening: A
composite or a group of chemical substance present
can serve as an “Active marker” and the presence
of this chemicals and concentration of the same can
be followed to fix on the genuineness of the drug
formulation 29. To examine the chemical
constituents of plant powder of C. pedata var.
glabra, the successive solvent extracts were
subjected to qualitative and quantitative
phytochemical
screening.
The
preliminary
phytochemical screening of the different extracts
showed carbohydrates, proteins, amino acids,
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alkaloids, anthraquinones, flavonoids, glycosides,
phenols and tannins, steroids, and sterols triterpenoids, and volatile oil. The acetone extraction
was more efficient than ethanol and water extract
Table 1. All the extracts showed a negative
response to saponins. The results obtained from the
preliminary phytochemical screening will reveal
the useful findings of the chemical nature of the
drug, and it is the base for quantification. This
study provides referential information for the
identification and characterization of C. pedata var.
glabra and its extracts.
Quantitative Phytochemical Evaluation: As
antioxidants, polyphenols protect cell constituents
against oxidative damage and limit the risk of
various degenerative diseases associated with
oxidative stress by acting directly on ROS or by
stimulating endogenous defense system 30. Total
phenolics and tannin content of different solvent
extracts of C. pedata var. glabra were studied and
expressed as tannic acid equivalent. As shown in
Table 2 the total phenolic content was maximum in
ethanolic extract (131.7±3.6 mg/g) followed by
acetone extract (56.8±0.8 mg/g). The minimum
was recorded in water extract (54.1±1.8 mg/g).
When compared with another solvent, ethanol
extract registered higher levels of tannin content
(52.8±12.9 mg/g) followed by acetone extract
(24.1±4.5 mg/g). Total flavonoid content was
studied and expressed as rutin equivalent. The total
flavonoid content was maximum in ethanolic
extract (72.1±0.9 mg/g) followed by water extracts
(13.8±0.2 mg/g). Based on these results, ethanolic
extract of C. pedata var. glabra was selected for
antioxidant and antiulcer studies.
In-vivo studies:
Acute Toxicity Studies: Assessment of the
behavior of animals (Wistar albino rats) was
carried out by general observations of each animal
immediately after the administration of the drug at
hourly basis (0 hr, 1 hr. 2 hrs, 4 hrs, 6 hrs, 8 hrs, 24
hrs, and 72 hrs). Any change or abnormalities
recorded could be an indication of toxicity. The test
animals at all dose levels showed no significant
changes in behavior before and after administering
an oral dose of ethanolic extract of C. pedata var.
glabra Table 3.
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In-vivo Hepatoprotective and Antioxidant
Activities: The liver is considered to be highly
sensitive to toxic agents. The study of hepatic
enzyme activity can be used as a valuable tool in
the assessment of clinical and experimental liver
damage. In the present study, oral administration of
Paracetamol caused significant liver damage as
evidenced by altered biochemical parameters.
Administration of rats with ethanolic extracts of C.
pedata var. glabra powder attenuated the elevated
enzyme activities produced by the Paracetamol and
led to subsequent recovery towards normalization
of these enzymes Table 4. Paracetamol-induced
hepatic injuries are commonly used in experimental
models for the screening of hepatoprotective drugs
31
. When the liver cell plasma membrane is
damaged, a variety of enzymes normally located in
the cytosol are released into the bloodstream. The
leakage of cellular enzymes into the plasma is an
obvious sign of hepatic injury. It was observed that
the size of the liver reduced in Paracetamol
intoxicated rats, whereas it was normal in all drug
tested groups Table 5. The significant increase
(p<0.05) in liver weight when the drugs were
administrated indicates their hepatoprotective role.
The hepatoprotective efficacy of the ethanolic
extract of C. pedata var. glabra against
Paracetamol-induced liver injury in Wistar albino
rats is shown in Table 4, 5, and 6, Plate 1A to 1F.
Treatment of the experimental rats with
Paracetamol (750 mg/kg p.o.) markedly enhanced
the activity of the marker enzymes such as SGOT,
SGPT, ALP, and bilirubin significantly (p<0.05).
Transaminases that play a vital role in protein
metabolism 32 are located in the cytoplasm and in
the mitochondria. The level of bilirubin in the
blood serum indicated injury to the liver
hepatocytes.
The total serum protein was significantly decreased
as compared with the respective control value.
However, pretreatment of the rats with ethanolic
extract of C. pedata var. glabra (100, 200, and 400
mg/kg bw./day for 15 days) significantly restored
the elevated enzyme levels to a normal level,
exhibiting a clear dose-dependent response Table
4. An increase in serum bilirubin in Paracetamoltreated rats is an indication of hepatic damage 33
and might be due to the destruction of erythrocytes
by toxic metabolites leading to overproduction or
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failure to excrete bilirubin. Co-administration of
ethanol extract of C. pedata var. glabra offered
hepatoprotection, which is evidenced by the
inhibition of the rise in bilirubin level. This is in
agreement with the commonly accepted view that
serum levels of transaminases return to normal with
the healing of hepatic parenchyma and the
regeneration of hepatocytes 34. The antioxidant
activity of ethanolic extract of C. pedata var.
glabra against Paracetamol-induced hepatotoxicity
is presented in Table 6.
Oral administration of Paracetamol (750 mg/kg
p.o.) to the normal animals caused significantly
(p<0.05) elevated lipid peroxidase level with a
concomitant decrease in the activities of the
antioxidant marker enzymes such as SOD, CAT,
GPx, and GST when compared with the control.
Contrarily, the increased level of lipid peroxidation
in Paracetamol-treated animals was significantly
(p<0.05) reduced by the administration of the plant
extract Table 6.
Recently reported data to suggest that paracetamol
hepatotoxicity is mediated by initial metabolic
oxidation, covalent binding, and subsequent
activation of macrophages to form reactive oxygen
and nitrogen species 35. Lipid peroxidation, an
autocatalytic process resulting from oxidative
stress, contributes to the initiation and progression
of liver damage. Paracetamol-induced depletion of
SOD, CAT, GPx and GST levels were also
significantly
(p<0.05)
restored
by
the
administration with ethanolic extract of C. pedata
var. glabra in a dose-dependent manner. It is
suggested to play a role in the defense mechanism
against endogenously generated superoxide anion
36
. Catalase (CAT) is an enzymatic antioxidant
widely distributed in all animal tissues, and its
highest activity is found in the red cells and in the
liver 37. Glutathione-S-transferase (GST) is a
soluble protein located in cytosol. It plays an
important role in the detoxification and excretion of
xenobiotics by conjugating them with glutathione
38
.
The Paracetamol-induced hepatotoxicity is already
evident in literature, as indicated by increased
levels of alanine-leucine-transaminase, 24 hrs after
a single injection to rats of 400 - 500 mg
paracetamol per kg body weight (3.3-4.0 mmol kg-
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). Its toxicity is associated with the depletion of
hepatic GSH, followed by covalent binding of
NAPQI, produced by cytochrome P 450, to tissue
proteins 39. When GSH levels are low, NAPQI fails
to be detoxified by conjugation; it accumulates and
causes liver injury. Glutathione (GSH) is one of the
most abundant tripeptide non-enzymatic biological
antioxidants present in the liver. Its functions are
concerned with removing free radical species such
as hydrogen peroxide, superoxide radicals, and
alkoxy radicals, maintaining membrane protein
thiols and serving as a substrate for glutathione
peroxidase GPx 40.
The hepatoprotective and antioxidant effects of C.
pedata var. glabra were statistically compared with
that of standard reference drug Silymarin. The
percent hepatoprotection in terms of changes in
certain biochemical parameters and antioxidant
enzyme activities was calculated and depicted in
Fig. 1 and 2.
Histopathological Studies: The hepatoprotective
effect of the test drug against Paracetamol-induced
injury was further confirmed by histopathological
examination. The changes produced by the over
dose of Paracetamol are illustrated in Plates 1A to
1F. Liver sections from control rat showed normal
hepatic architecture, where the hepatocytes are
arranged around the central vein and altered with
blood sinusoids. Each hepatic cell possesses a
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limiting membrane, centrally placed large nucleus
and prominent nucleoli. No pathological changes
were observed Plate 1A. Liver samples of
Paracetamol (750 mg/kg p.o.) administrated rats
showed extensive vascular degeneration, marked
centrilobular
necrosis,
vacuolization
with
disappearance of nuclei. There is periportal
inflammation by mononuclear cells of which
lymphocytes predominate. Areas of piece-meal
necrosis, apoptosis and steatosis are observed. In
focal areas there is bile stasis Plate 1B. Silymarin
(25 mg/kg p.o.) treated rat liver section showed no
significant portal / periportal inflammation. Liver
cell necrosis/apoptosis are not observed. A few
central veins appear congested and dilated Plate
1C. Test drug at the rate of 100 mg/kg p.o. and
200 mg/kg p.o. produced only mild degenerative
changes without any centrilobular necrosis of the
hepatocytes. Steatosis is observed focally. There is
patchy interstitial aggregation of lymphocytes
without associated necrosis/apoptosis Plate 1D and
1E. Liver section of the test drug (400 mg/kg p.o.)
treated rats showed marked improvement with the
normalcy of hepatic cells, central vein, and portal
vein. There is no inflammatory cell in filtration.
There is no steatosis either Plate 1F. The sample at
400 mg/kg p.o. recorded the significant result. Even
at lower doses (200 mg/kg p.o. and 100 mg/kg p.o.)
there is no evidence of liver cell necrosis/apoptosis,
which is a significant improvement.

TABLE 1: QUALITATIVE PHYTOCHEMICAL SCREENING OF DIFFERENT EXTRACTS OF C. PEDATA VAR. GLABRA

S. no.
Constituents
1
Carbohydrates
2
Proteins and amino acids
3
Alkaloids
4
Anthroquinones
5
Flavonoids
6
Glycosides
7
Phenols and tannins
8
Saponins
9
Steroids and sterols
10
Triterpenoids
11
Volatile oil
Note: „+‟,„-‟ indicates the presence / absence of compounds.

Acetone
+
+
+
+
+
+
+
+

Ethanol
+
+
+
+
+
-

Water
+
+
+
+
+
+
-

TABLE 2: ESTIMATION OF TOTAL PHENOLICS, TANNIN AND TOTAL FLAVONOID CONTENT OF
DIFFERENT SOLVENT EXTRACTS OF C. PEDATA VAR. GLABRA PLANT POWDER
S. no.
Extraction Medium
Total phenolics (mg
Tannin
Total flavonoid
TAE/g extract) #
(mg TAE/g extract) #
(mg RE/g extract) #
1
Acetone
56.8 ± 0.8
24.1 ± 4.5
13.5 ± 1.0
2
Ethanol
131.7 ± 3.6
52.8 ± 12.9
72.1 ± 0.9
3
Water
54.1 ± 1.8
10.5 ± 3.2
13.8 ± 0.2
# Values are means of three independent analysis ± Standard Deviation TAE - Tannic acid equivalent; RE - Rutin equivalent.
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TABLE 3: TOXICOLOGICAL EVALUATION OF ETHANOLIC EXTRACT OF STUDY PLANT ON ACUTE
TOXICITY TEST IN WISTAR ALBINO RATS
S. no.
Response
Animals
S. no.
Response
Animals
Before
After
Before
After
treatment
treatment
treatment
treatment
1
Alertness
Normal
Normal
10
Gripping strength
Normal
Normal
2
Grooming
Absent
Absent
11
Pinna reflux
Present
Present
3
Restlessness
Absent
Absent
12
Corneal reflux
Present
Present
4
Touch response
Absent
Absent
13
Writhing
Absent
Absent
5
Torch response
Normal
Normal
14
Pupils
Normal
Normal
6
Pain response
Normal
Normal
15
Urination
Normal
Normal
7
Tremors
Absent
Absent
16
Salivation
Normal
Normal
8
Convulsion
Absent
Absent
17
Skin colour
Normal
Normal
9
Righting reflex
Normal
Normal
18
Lacrimation
Normal
Normal
TABLE 4: EFFECT OF ETHANOLIC EXTRACT OF C. PEDATA VAR. GLABRA ON SERUM BIOCHEMICAL
PARAMETERS AGAINST PARACETAMOL INDUCED HEPATOTOXICITY IN WISTAR ALBINO RATS
S.
Treatment
Dose
SGOT
SGPT
ALP
Bilirubin
Serum total
no.
(mg/kg b.w)
(IU/L) #
(IU/L) #
(IU/L) #
(mg/100 ml)
protein
#
(mg/100 ml) #
1
Control
-36.41 ± 3.77
44.62 ± 2.30
142.51 ± 4.46
0.84 ± 0.05
11.66 ± 0.66
2
Paracetamol
750
83.42 ± 2.01a
87.99 ± 3.20a 316.53 ± 9.91a 3.86 ± 0.52a
5.37 ± 0.23a
b
b
b
b
3
Silymarin + PCM
25 + 750
43.11 ± 1.90
49.43 ± 1.71
159.53 ± 1.86
1.00 ± 0.10
10.82 ± 0.43b
b
b
b
b
4
CPE + PCM
100 + 750
69.26 ± 2.73
72.97 ± 1.19
212.29 ± 2.11
1.87 ± 0.17
8.16 ± 0.34b
b
b
b
b
5
CPE + PCM
200 + 750
58.01 ± 2.52
64.23 ± 1.90
187.95 ± 4.67
1.19 ± 0.13
9.06 ± 0.28b
b
b
b
b
6
CPE + PCM
400 + 750
44.26 ± 2.75
50.11 ± 2.61
166.46 ± 7.01
1.05 ± 0.10
10.38 ± 0.25b
#
Values are means of independent analysis ± Standard Deviation (n=6); a - Group II compared with Group I are significant at
p<0.05; b - Group III, IV, V, VI compared with Group II are significant at p<0.05; CPE - Ethanolic extract of C. pedata var.
glabra ; PCM – Paracetamol; SGOT - Serum Glutamate Oxaloacetate Transaminase (IU/L); SGPT - Serum Glutamate Pyruvate
Transaminase (IU/L); ALP - Alkaline Phosphatase (IU/L)
TABLE 5: EFFECT OF ETHANOLIC EXTRACT OF C. PEDATA VAR. GLABRA ON LIVER WEIGHT AGAINST
PARACETAMOL-INDUCED HEPATOTOXICITY IN WISTAR ALBINO RATS
S. no.
Treatment
Dose (mg/kg b.w)
Liver weight g/100 g. b.w. #
1
Control
-7.02 ± 0.50
2
Paracetamol
750
5.08 ± 0.44a
3
Silymarin + PCM
25 ± 750
6.28 ± 0.50b
4
CPE + PCM
100 ± 750
5.70 ± 0.35b
5
CPE + PCM
200 ± 750
6.45 ± 0.29b
6
CPE + PCM
400 ± 750
6.55 ± 0.42b
#
Values are means of independent analysis ± Standard Deviation (n=6); a - Group II compared with Group I are significant at
p<0.05; b - Group III, IV, V, VI compared with Group II are significant at p<0.05; CPE - Ethanolic extract of C. pedata var.
glabra; PCM – Paracetamol
TABLE 6: EFFECT OF ETHANOLIC EXTRACT OF C. PEDATA VAR. GLABRA ON CERTAIN ANTIOXIDANT
ENZYMES OF LIVER CELLS AGAINST PARACETAMOL-INDUCED HEPATOTOXICITY IN WISTAR ALBINO RATS
S.
Treatment
Dose
LPO #
SOD #
CAT #
GPx #
GST #
Liver total
no.
(mg/kg
protein
b.w)
(gm/dl) #
1
Control
-02.15±0.16
0.317±0.011
1.91±0.13
111.71±6.58
1.14±0.01
11.25±0.18
2
Paracetamol
750
11.04±0.92a
0.152±0.006a
0.74±0.05a
040.07±2.58a
0.55±0.04a
07.32±0.34a
3
Silymarin + PCM
25 + 750
02.72±0.25b 0.288±0.008b
1.72±0.10b
101.43±3.90b
1.06±0.04b
10.05±0.29b
b
b
b
b
b
4
CPE + PCM
100 + 750 04.92±0.51
0.208±0.016
1.13±0.04
078.41±3.43
0.71±0.02
09.35±0.30b
b
b
b
b
5
CPE + PCM
200 + 750 03.96±0.31
0.238±0.008
1.36±0.07b
088.41±3.18
0.87±0.04
10.16±0.45b
b
b
b
b
b
6
CPE + PCM
400 + 750 02.74±0.21
0.282±0.015
1.68±0.06
102.00±5.32
1.09±0.03
10.16±0.32b
#

Values are means of independent analysis ± Standard Deviation (n=6); a - Group II compared with Group I are significant at
p<0.05; b - Group III, IV, V, VI compared with Group II are significant at p<0.05; CPE - Ethanolic extract of C. pedata var.
glabra; PCM – Paracetamol; LPO – Lipid peroxidase (µ moles of TBARS / min/mg protein); SOD – Superoxide dismutase
(Units/min / mg protein); CAT – Catalase (µ moles of H2O2 consumed / min/mg protein); GPx – Glutathione peroxidase (µ
moles of GSH oxidized / min/mg protein); GST – Glutathione -S- transferase (µ moles of CDNB conjugation formed / min/mg
protein)
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1A

1B

1C

1D

1E

1F

PLATE 1: REPRESENTATIVE PHOTOMICROGRAPHS OF HISTOPATHOLOGICAL CHANGES SHOWING THE EFFECT
OF C. PEDATA VAR. GLABRA ON PARACETAMOL-INDUCED HEPATOTOXICITY INWISTAR ALBINO RATS1A. 1A:
LIVER OF CONTROL GROUP: LIVER SHOWING NORMAL HISTOLOGY. 1B: LIVER OF RATS TREATED WITH
PARACETAMOL (750 MG/KG P.O.) LIVER SHOWING PERIPORTAL INFLAMMATION BY LYMPHOCYTES AND
NECROSIS. 1C: LIVER OF RATS TREATED WITH PARACETAMOL AND STANDARD DRUG SILYMARIN (25 MG/KG P.O.)
LIVER SHOWING NORMAL HEPATOCYTES AND A CONGESTED CENTRAL VEIN. 1D: LIVER OF RATS TREATED WITH
PARACETAMOL AND TEST DRUG AT THE RATE OF 100 MG/KG P.O. LIVER SHOWING FOCAL AREAS OF STEATOSIS.
1E: LIVER OF RATS TREATED WITH PARACETAMOL AND TEST DRUG AT THE RATE OF 200 MG/KG P.O. LIVER
SHOWING NORMAL CENTRAL VEIN AND HEPATOCYTES. 1F: LIVER OF RATS TREATED WITH PARACETAMOL AND
TEST DRUG AT THE RATE OF 400 MG/KG P.O. LIVER SHOWING COMPLETE REVERSAL OF PATHOLOGICAL
CHANGES AND NORMAL HISTOLOGY

SGOT

SGPT
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TOTAL PROTEIN

FIG. 1: EFFECT OF ETHANOLIC EXTRACT OF C. PEDATA VAR. GLABRA ON SERUM BIOCHEMICAL PARAMETER
AGAINST PARACETAMOL INDUCED HEPATOTOXICITY IN RATS. Group I-Control, Group II - Paracetamol 750 mg/kg b.w.
Group III - Silymarin + PCM (25 + 750mg/kg b.w.), Group IV - CPE + PCM (100 + 750mg/kg b.w.), Group V- CPE + PCM (200 +
750mg/kg b.w.), Group VI - CPE + PCM (400 + 750mg/kg b.w.)

LPO

CAT

GST

SOD

GPx

TOTAL PROTEIN

FIG. 2: EFFECT OF ETHANOLIC EXTRACT OF C. PEDATA VAR. GLABRA ON ANTIOXIDANT ENZYMEOF LIVER CELLS
AGAINST PARACETAMOL INDUCED HEPATOTOXICITY IN RATS. Group I-Control, Group II - Paracetamol 750 mg/kg b.w.
Group III - Silymarin + PCM (25 + 750mg/kg b.w.), Group IV - CPE + PCM (100 + 750mg/kg b.w.), Group V- CPE + PCM (200 +
750mg/kg b.w.), Group VI - CPE + PCM (400 + 750mg/kg b.w.)
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CONCLUSION: The result of the study points
indicates that the ethanol extract of C. pedata var.
glabra contains maximum phytochemical agents
with antioxidant and free radical scavenging
properties. The results of estimation of total
phenolic and total flavonoid content point to the
fact that the antioxidant and scavenging activities
may be attributed to the presence of these
secondary metabolites. From our results obtained, it
can be concluded that this plant extract can be used
as an antiulcer drug in combination with other
drugs or alone. To use the aerial parts of C. pedata
var. glabra for its potential antioxidant and
antiulcer activity, further studies such as isolation,
identification, chemical characterization, and invivo studies of these compounds may be carried in
the future. In the future, it can be used as a
bioactive source of natural antioxidants and are
potential natural resources for the pharmacology of
functional foods. The test animals at all dose levels
showed no significant changes in behavior before
and after the administration of an oral dose of
ethanolic extract of C. pedata var. glabra denote
the non-toxicity of the test plant studied.
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