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Pogostemon parviflorus Benth (Lamiaceae), Houttuynia cordata Thunb (Saururaceae)
and Solanum spirale Roxb (Solanacea) are traditionally used as vegetables to cure
stomach disorders, dysentery and liver problems by the indigenous people of North East
India. The current study was designed to examine the hepatoprotective effect of the
aqueous extracts of the leaves of the above plant species against experimentally induced
liver injury and to identify and quantify the polyphenolic compounds present in the
aqueous plant extracts. The aqueous extracts of the leaves were studied against carbon
tetrachloride-induced hepatotoxicity in rats. Activity was measured by monitoring the
levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline
phosphatase (ALP) and total bilirubin. RP-HPLC was employed to identify the
polyphenolic compounds of the aqueous extracts. Significant hepatoprotective effects
were obtained against liver damage induced by the aqueous extracts (AEs) of all the
three plants, as evident from changed biochemical parameters like serum transminases
(AST and ALT), alkaline phosphatase (ALP) and total bilirubin. Parallel to these
changes, AEs treated rat liver anti-oxidant parameters (LPO, GSH, CAT, SOD) were
significantly antagonized for the pro-oxidant effect of CCl4. Histopathological studies
also supported the protective effect of AEs. HPLC analysis revealed the presence of
phenolic acids such as gallic acid, protocatechuic acid, caffeic acid, gentisic acid, m-
coumaric acid and sinapic acid and the flavonoids such as catechin, quercetin and
kaempferol.The results supported the traditional use of Pogostemon parviflorus,
Houttuynia cordata and Solanum spirale in preventing chemically induced acute liver

injury.

INTRODUCTION

Liver, one of the largest organs in human body,
plays a vital role in detoxification of various
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components entering the body, and is also
involved in different metabolic activities.
However, dysfuntioning of these metabolic
activities can cause hepatic injury and this may
lead to several disorders such as transient elevation
of liver enzymes, hepatic fibrosis, liver cirrhosis
and hepatocellular carcinoma. [23, 24] So,
hepatoprotective drugs must have to be developed
to protect the people from liver damage.

In recent years, searching for an efficient liver
protective drug in modern medicine, a number of
studies have been carried out on the plants used
traditionally by herbalists for the treatment of
various liver diseases and also for the normal
functioning of the liver. But still the availability of
medicines, used successfully is limited and there is
a need to some more potent
hepatoprotective drugs from medicinal plants.

search for

Research shows that plants contain different types
of polyphenolic compounds and they are found to
be responsible for diverse pharmacological
properties such as hepatoprotective activity [2, 8,
17, 19]. So, the search for the presence of phenolic
compounds in the plants is very important.

North East India is a mega bio-diversity centre and
origin of many important cultivated plant species.
The people belonging to this region have been
using different traditional medicinal plants for the
treatment of various diseases such as liver damage,
dysentery, stomach disorder etc., and thus they
have achieved much knowledge regarding the use
of different ethnomedicinal plants. In India, the
uses of 2416 plants of ethnomedical purposes has
already been documented, and out of these 1953
plant species are used by different ethnic groups of
the NE region of the country alone [18]

The plant Pogostemon parviflorus (locally known
as Hukloti) belongs to the family Lamiaceae. The
leaves of this plant are used as stimulant and the
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leaf juice is taken as in colic, as a febrifuge and in
liver problems. Houttuynia cordata (locally known
as Masandari) belongs to the family Saururaceae.
Its leaves are taken as salad and considered as
tonic. Leaf paste is applied in measles, gonorrhoea
and skin troubles. Leaf juice is taken for
stomachache, cholera, dysentery and
diseases. Solanum spirale (locally known as Bari-
hundari) belong to the family Solanacea. In Assam
these leaves are said to kill intestinal worms and
roots are found to be narcotics and diuretic. In
Arunachal Pradesh, the Adi tribes use it as
vegetable to cure urinary and stomach disorders,

liver

high blood pressure. In some places, this plant is
used for the treatment of various liver diseases.

Thus the objectives of the present study was
designed to test the hepatoprotective potentials of
the aqueous extracts of above specified plants
against carbon tetrachloride induced liver damage
in rats. RP-HPLC analysis has also been carried
out to identify the different phenolic compounds in
the aqueous plant extracts.

MATERIALS AND METHODS
Chemicals and reagents

(+)-Catechin, gallic acid, kaempferol, quercetin,
sinapic acid, protocatechuic acid, 3-hydroxy
coumaric acid, gentisic acid, caffeic acid were
purchased from Sigma Chemical Co. (MO, USA).
Methanol, acetonitrile, water and acetic acid
(HPLC grade) were obtained from Merck Co.
(Germany). All other chemicals used were of
analytical grade.

Plant materials and Preparation of Extracts

The fresh
parviflorus, Houttuynia cordata and Solanum
spirale were collected from their natural habitats
from nearby areas of Dibrugarh University,

tender leaves of Pogostemon
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Assam. The plants were identified by the
Department of Life Sciences, Dibrugarh
University, Dibrugarh, India. Voucher specimens
(Pogostemon parviflorus: DCH-25, Houttuynia
cordata: DCH-26, Solanum spirale: DCH-27)
were deposited at the
Department of Chemistry, Dibrugarh University,
Dibrugarh, India. The collected plant materials
were dried in shade and made course powder for
the preparation of extracts. The powdered plant
materials were subjected to aqueous extracts by
keeping 500g of material in 1 liter of water for 36
hours separately. The extracts were lyophilized

Herbarium of the

into powder (5-8 g) and used for the study.
Animals and acute toxicity studies

Adult healthy male Wistar albino rats weighing
between 170 and 200 gm were used in the
experiment, which were performed in Pinnacle
Biomedical Research Institute (PBRI), Bhopal.
These rats aged between 2 and 2.5 months were
procured from and were housed in PBRI in well-
ventilated  stainless-steel cages at room
temperature (24+2°C) in hygienic condition under
natural light and dark schedule with not more than
four animals per cage. They were allowed free
access to standard laboratory diet (Golden Feed,
New Delhi) and water regularly. Food and water
were given ad [libitum. The animals were
acclimatized to laboratory condition for one week
prior to experiment. All animal experiments and
procedure  described were approved by
Institutional Animal Ethics Committee (IAEC) of
PBRI, Bhopal (Reg. No. -1283/c/09/CPCSEA).
Rats maintained under standard laboratory
conditions were used for an acute oral toxicity test
according to Organization for Economic Co-
operation and Development (OECD) guideline
423. Animals were kept on overnight fasting prior
to the administration of test samples. After the
administration of three aqueous plant extracts, the
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withheld for further 3-4 hours,
subsequently, the animals observed
individually at least once during first 30 minutes
after dosing, periodically during first 24 hours
(with special attention during the first 4 hours),

food was
were

and daily thereafter for a period of 3 days.
Observation was done daily for changes in
mortality and behavioral.

Induction of experimental hepatotoxicity

In order to study the effect of aqueous extracts of
three plant species in rat, 200mg/kg b.w. of each
was used. Silymarin (50 mg/kg b.w. p. 0.) was
used as a standard drug in this study. The
experimental rats were divided into six groups
with six rats each as following protocol:

e GROUP I: Normal control (the animals were
given olive oil and water only for 16 days)

e GROUP II: CCly control group (the animals
were given a single dose of CCls (Iml/kg, b.w.
p.o.) with olive oil administered.

e GROUP III: Standard group (the animals were
given silymarin for 16 days daily)

e GROUP 1V: Treatment group (the animals
were given 200mg/kg b.w. aqueous extract P.
parviflorus for 16 days daily)

e GROUP V: Treatment group (the animals
were given 200mg/kg b.w. aqueous extract H.
cordata for 16 days daily)

e GROUP VI: Treatment group (the animals
were given 200mg/kg b.w. aqueous extract S.
spirale for 16 days daily)

Standard and extracts were administered one hour
before CCls administration.

Liver biochemical estimation

After 24 hours of administration on day 16, the
blood was collected from overnight fasted rats of
each group by cardiac puncture. Blood samples
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were centrifuged for 15 minutes at 3000 rpm to
separate the serum. The separated serum was used

for the estimation of serum biochemical
parameters. Serum Glutamate Oxaloacetate
Transaminase (SGOT) or aspartate

aminotransferase (AST), Glutamate Pyruvate
Transaminase (SGPT) or alanine aminotransferase
(ALT), alkaline phosphatase (ALP) and total
bilirubin content were estimated by using
commercially available kits (Lowery et al., 1951).
The results of AST, ALT and ALP were expressed
as units per liter (U/L), and total bilurubin was
expressed as micrograms per deciliter (ug/dL).

Histopathological studies

The liver from each animal was removed after
dissection and preserved immediately in 10%
formalin. Then representative blocks of liver
tissues from each lobe were taken and possessed
for paraffin embedding using the standard
microtechnique ! * 131, Sections of 5 mm thickness
of livers stained with haemotoxylin and eosin were
observed microscopically for histopathological
studies.

Statistical analysis

All results were expressed as the mean+ standard
deviation (SD). The results were analyzed for
statistical significance by one way of variance
(ANOVA) followed by Bonferroni of significance
(SPSS, version 16). P<0.05 was considered as
statistically significant.

RESULTS AND DISCUSSIONS
Acute toxicity

The oral LDso value of the aqueous extracts in rats
was 200 mg/kg b.w. All extracts were found to be
not toxic up to the dose of 2000 mg/kg b.w.
Neither mortality nor any significant behavioral
changes were observed up to the dose of 2000
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mg/kg b. w. Thus, in present case 2000 mg/kg was
considered as No Observable Adverse Effect
Level (NOAEL) for all extracts.

Carbon Tetrachloride-induced hepatotoxixity

As a hepatotoxic agent, CCl4 has been extensively
used in animal models to investigate chemical
induced hepatic injury. The CCls-induced
experimental damage resembles viral hepatitis
histologically due to the formation of free radicals
and the occurrence of lipid peroxidation in cellular
and organelle membranes [??! Toxicity begins with
a highly reactive trichloromethyl free radical
(‘CClz), which is further converted to
trichloromethyl peroxyl radical (CCl300-), a
classical form of reactive oxygen species (ROS),
as the initiator of lipid peroxidation [”>% '3 | That
is, excessive production of free radicals
accelerates the peroxidative degradation of
cellular membrane, leading to the breakdown of
cell integrity and the leakages of ALT and AST.
Consequently, the levels of serum ALT and AST
are elevated. SOD and other antioxidant enzymes
automatically form a mutually supportive team of
defense against ROS Pl SOD activity being easily
inhibited by lipid peroxides or ROS has been

suggested [7].
Serum biochemical estimation

The results of CCls-induced hepatotoxicity were
represented in Table-2. CCls intoxication in
normal rats significantly enhanced the serum
levels of AST, ALT, ALP and serum bilirubin,
indicating acute hepatocellular damage and
billiary obstruction. The rats that received
200mg/kg b.w. of aqueous extracts of three plants
showed a significant (P <0.05) decrease in the
AST, ALT, ALP and serum bilirubin compared to
induced control group. Mostly the plant P.
parvifloras showed the more significant to reduce
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the serum AST, ALT, ALP and bilirubin levels
(Table-2a).

Liver biochemical estimation

The lipid peroxidation indicated free radical
activity and estimation of lipid peroxidase (LPO)
enzyme level gives valuable information to
lipidperoxidation. The lipid
peroxidation results in changes in the cellular
metabolism of the hepatic and extra-hepatic
tissues, which ultimately leads to whole cell
deformity and cell death ! | In the present study,
an elevation in LPO levels of the liver of rats
treated with CCls was observed, the enhanced LPO
leading to tissue damage and failure of antioxidant
defense mechanisms to prevent the formation of
excessive free radicals.

increased

Pretreatment with the
aqueous extracts of three medicinal plants (200
mg/kg b.w.) significantly (P<0.05) reduced the
levels of LPO (Table-2b).Glutathione (GSH) is
one of the most abundant, naturally occurring non-
enzyme biological antioxidants present in liver. It
is involved in the removal of free radicals,
maintenance of membrane protein, detoxification
of foreign chemicals, and biotransformation of
drugs [¢1. In the present study, the decreased level
of GSH has been found in CCls-intoxicated
groups, while treatment with the aqueous extracts
of all three plants (200mg/kg) significantly
(P<0.05) increased the level of glutathione (Table-
2b). Superoxide dismutase (SOD) and catalase
(CAT) are endogenous enzymatic antioxidants
present in all oxygen metabolizing cells involved
in the clearing of superoxide and hydrogen
peroxide. The suppression of SOD and CAT
activities as a result of liver damage was reported
3. 18] " Similar finding was observed in present
study in carbon tetrachloride treated rats. The
administration of aqueous extracts of plants
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significantly (P<0.05) recovered the superoxide
dismutase (SOD) and catalase (CAT) activities
towards normal (Table-2b). In all cases, it was
observed that P. parviflorus showed the highest
activity than the others.

Histopathological study

Results of histopathological studies provided
supportive evidence for biochemical analysis, as
presented in Figure-1. Histology of liver section of
normal control animal (group 1) exhibited normal
hepatic cells each with well-defined cytoplasm,
prominent and radiantly arranged
hepatocytes around the central vein (Figure-1a),

nucleus,

whereas that of CCls intoxicated group animal
showed extensive liver injuries, characterized by
severe hepatocellular degeneration and necrosis
around the central vein, sinusoidal dilatation, loss
of cellular boundaries, inflammatory cell
infiltration, and cytoplasmic vacuolation (Figure-
1b). Treatment with standard drug silymarin at a
dose of 50 mg/kg and aqueous extract of three
plants, P. parviflorus, H. cordata and S. spirale at
a dose of 200 mg/kg b.w. showed moderate to
weak activity in protecting the liver cells from
CCls-injury (Figure-1c to Figure-1f respectively)
which indicated that P. parviflorus, H. cordata and
S. spirale have antihepatotoxic effect. In addition,
the possible antihepatotoxic mechanism of P.
parviflorus, H. cordata and S. spirale have not
been reported yet. It was assumed that the effect of
P. parviflorus, H. cordata and S. spirale extract on
liver protection was related to glutathione-
mediated detoxification as well as free radical
suppressing activity. From the overall result of the
biochemical and histopathological examinations,
it could be inferred that Pogostemon parviflorus
showed the highest hepatoprotective activity
among the three tested plant extracts.

879 | Page



Dr. Manas Pratim Boruah, Int. J.

of Pharm. Sci., 2025, Vol 3, Issue 8, 875-882 |Research

group, (d) P. parbiflorus treated group, (e) H. cordata treated group and (f) S. spirale treated group.

Table-2: Effects of aqueous extract of three plant materials on various biochemical parameters in rats

with carbon tetrachloride induced hepatotoxicity.

Normal CCl4 Control Standard P. parviflorus H. cordata S. spirale
Control
AST 34.35+3.21 127.5+5.68 | 42.58£4.05* | 61.66+5.24* | 89.33 £6.47* | 78.15+6.05*
(UL)
ALT 47.50+4.08 | 129.00+5.21 | 52.16+3.06% | 7030 +4.22*% | 98.5+7.09% | 84.83 +6.52%*
(U/L)
ALP(U/L) 11.50+4.03 | 41.33+4.71 11.16 £2.56* | 22.16 £3.31* | 27.66+2.94* | 27.33+£441*
Total Bilirubin 0.35+0.16 5.83+£0.64 0.48 £0.13* 0.59 £ 0.04* 0.79£0.11* 0.62 £ 0.03*
(pg/dL)
LPO 2.39+0.59 6.82+£0.41 233+£041% 3.24£0.72% 4.30 £ 0.40* 4.76 £ 0.69*
(UM /mg protein)
GSH 18.73+0.98 | 07.01 +£0.84 1826 £0.84* | 16.42+0.81* | 16.20+1.23* | 14.49+£0.51*
(uM/gm tissue)
CATALASE 3450+£1.00 | 13.83+0.85 | 33.51+1.54* | 27.92+1.01* | 26.34+£1.06% | 21.70+1.12*
(U/mg protein)
SOD 71.14£3.66 | 24.08+2.14 | 66.50+2.03* | 52.20+2.29* | 46.99+ 1.17* | 43.48+1.77*
(% inhibition of
NBT)

Values were mean £+ SD (n=6), P<0.05, where the
significance was performed by one-way analysis
of variance (ANOVA) followed by Bonferroni
test. Values marked by (*) within a column were
not significantly different (P<0.05).

CONCLUSION

The results from this study clearly reveal that these
plants have significant hepatoprotective effect
against CCl4-induced acute hepatotoxicity in rats,
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as evidenced by the lowered tissue lipid
peroxidation and elevated levels of enzymatic and
non-enzymatic antioxidants in liver. The
preliminary investigation and RP-HPLC analysis
of the aqueous extracts of the three plants showed
the presence of different phenolic compounds.
Therefore, the protective effect of these plant
extracts against CCl4-induced hepatotoxicity
might be due to the presence of these phenolic
compounds. These findings indicate that the
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polyphenolic rich extracts of these plant species
have a significant potential to allow future
exploitation as a natural antioxidant and dietary
source for the improvement of oxidative stress-
induced liver injury.
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