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Protective effect of ethanolic extract of polyherbal formulation
on carbon tetrachloride induced liver injury

Abstract: Protective effect of ethanolic extract of polyberbal formulation (PHFE) of three medicinal plants

Gurusamy. K'

was studied on carbon tetrachloride induced liver damage in rats. Treatment with 250mg [ kg b.w. of

Kokilavani R’ ethanolic extract of PHF protected rats against carbon tetrachloride liver injury by significantly lowering
Arumugasamy K 5'NT, GGT, GDH and SDH and bilirubin levels compared to control group of rats. Normalizing the
Sowmia C" ¢ffect of these parameters indicates strong hepatoprotective property of the PHF extract.
Keywords: Hepatoprotective, carbon tetrachloride, polyherbal formulation.
INTRODUCTION MATERIALSAND METHODS

Liver disease leads to serious health problems. In the
absence of reliable liver protective drugs in allopathic
medical practices, herbs play a major role in the
management of various liver disorders (Sethuraman et
al., 2003). The experimental intoxication induced by
carbon tetrachloride (CCl,) is widely used for
modeling liver injury in rats. Hepatotoxicity is
connected with severe impairment of cell protection
mechanisms. The location of liver injury is defined
mainly by the biotransformation of CCl,, which is
cytochrome P450 dependent. Free radicals initiate the
process of lipid peroxidation, which is generally
caused by inhibition of enzyme activity. It is now
generally accepted that the hepatotoxicity of CCI4 is
the result of reductive dehalogenation, which is
catalyzed by P450, and which form the highly reactive
trichloromethyl free radical. This then readily interacts
peroxy radical. Both trichloromethyl and its peroxy
radicals are capable of binding to proteins and lipids, or
of abstracting a hydrogen atom from an unsaturated
lipid, initiating lipid peroxidation and liver damage and
by doing so plays a significant role in pathogenesis of
disease (Sampathkumar et al., 2005).

Plant derived natural products such as flavonoids,
terpenoids and steroids etc. have received considerable
attention in recent years due to their diverse
pharmacological properties including
hepatoprotective activity. There has been growing
interest in the analysis of certain flavonoids,
triterpenoids, and steroids stimulated by intense
research in to their benefits to human health. One of
their main properties in this regard is their antioxidant
activity (Defeudis et al., 2003). This research is carried
out to evaluate the hepatoprotective activity of
ethanolic extract of polyherbal formulation against
CCl,-induced liver damage in rats.

Collection of the plant materials

The plant materials used for the polyherbal formulation
(PHF) preparation were Asteracantha longifolia Nees.,
Cyprus rotundus Linn. and Bryophyllum pinnatum
Kurz. The plants were collected from Vallayar,
Rajapalayam and Salem district of Tamilnadu, India
respectively. They were identified and authenticated by
Taxonomist Dr. V. Balasubramanian of Department of
Botany, Kongunadu Arts and Science College,
Coimbatore, Tamilnadu, India. Voucher specimens
were deposited at herbarium collection of the
department of Botany.

Extraction and preparation of polyherbal
formulation

The plant parts were washed, shade dried and
powdered. In order to prepare the polyherbal
formulation, about 25g (50%) of Asteracantha
longifolia, 15g (30%) of Cyperus rotundus and 10g
(20%) of Bryophyllum pinnatum plant powders were
soaked overnight in 150ml of 95% ethanol. This
suspension was filtered and the residue was
resuspended in an equal volume of 95% ethanol for 48
hrs. and filtered again. The two filtrates were pooled
and the solvent were evaporated in a rotary evaporator.
This extract was dissolved in one liter of distilled water
and this was administered orally to the rats at the rate of
1.0ml/day. The percentage composition of the plant
parts used for the ethanolic extract of polyherbal
formulation preparation is shown in table 1.

'Research scholars, Department of Biochemistry,
Kongunadu Arts and Science College, Coimbatore.
Reader and Head, Department of Biochemistry,
Kongunadu Arts and Science College, Coimbatore.
*Lecturer (SS), Department of Botany, Kongunadu
Arts and Science College, Coimbatore.

pages 6 - 10



ANCIENT SCIENCE OF LIFE 7

Table 1. Composition of plant parts used for the
preparation of polyherbal formulation (PHF)

S. Composition
No Name of the Plant Plant part used (%)
1 Asteracantha longifolia Whole plant 50%
Nees.
Cyperus rotundus
2 . Bulbs 30%
Linn.
3 Bryophyllum pinnatum T 20%
Kurz.
Selection of animals

Healthy adult male wistar albino rats weighing about
150 to 200 g were procured from animal breeding
centre, Kerala Agricultural University, Mannuthy,
Thrissur, Kerala, India. The animals were housed in
spacious cages. The animals were maintained for 12
hrs. in light and dark cycle at 28°C + 2° C in a well
ventilated animal house under natural conditions in
large polypropylene cages and they were acclimatized
to laboratory conditions for 10 days prior to the
commencement of the experiment. The animals were
fed with standard pelleted diet supplied by AVM
foods, Coimbatore, Tamilnadu, India and provided
with water ad libitum. All animal experiments were
performed according to the ethical guidelines
suggested by the institutional animal ethics committee
(IAEC).

Experimental induction of hepatotoxicity

Hepatic damage was induced in experimental
rats by intraperitoneal admistration of carbon
tetrachloride at dose of 1.0ml per kg body weight in
1:1 volume/ volume of liquid paraffin, which served as
avehicle.

Experimental design of animals
The rats were divided into five groups of six

animals each as given in table 2.

Table 2. Experimental design

Group Experimental design
1 Control rats- received normal pelleted diet

Toxic rats- carbon tetrachloride was given (1.0ml/ kg b. w.) as single
1 dose with 1:1 volume/ volume of liquid paraffin by intraperitoneal
administration

Standard drug treated rats — Toxic rats were given Silymarin (
m 25mg/ kg / b. w.) by oral administration for 30 days at the rate of 1.0
ml/ rat/ day

Polyherbal formulation (PHF) treated ratsToxic rats were given
v (250 mg / kg b. w.) by oral administration for 30 days at a rate of 1.0
ml/ rat/ day

Protective group - normal rats received polyherbal formulation extract
\A (250 mg / kg body wt) by oral administration for 30 days at the rate of
1.0 ml/ rat/ day.

Collection of serum sample

After the experimental regimen the animals were
sacrificed by cervical decapitation under mild
chloroform anesthesia. Blood was collected and
centrifuged for 10min. at 2500rpm. Serum was
collected and then diluted in the ratio of 1:10 with
saline. Aliquot of the diluted serum was used for the
estimation of serum constituents and serum enzyme
activities.

Collection of liver samples

Liver was removed immediately and washed with ice
cold saline. 10% tissue homogenate was prepared by
0.1M tris HCI homogenizing buffer at pH 7.5. The
homogenate was used for the assay of various
biochemical parameters.

Chemicals
All the chemicals used in the present study were of
analytical reagent grade.

Estimation of biochemical parameters

The serum and liver tissue homogenate was used to
assayed the marker enzymes and serum constituents
like 5'NT, GGT, GDH, SDH and bilirubin according to
the method Capmbel (1962), Persign and Vanderslik
(1976), Sadasivam and Manickam (2005), Slater and
Bonner(1952), and Malloy and Evekyn, (1988)
respectively.

Statistical analysis

The values were represented as the mean of six values
+ S.D. The results were statistically analyzed using the
statistical package (MINITAB, version 14). One way
analysis of variance was employed for comparison
among the six groups followed by Fisher's test.
Statistical significance was set at p<0.05 (Danial,
2006).

RESULTS

The effect of ethanolic extract of polyherbal
formulation on S5'muleotidase (5'NT) and gamma
glutamyl transferase (GGT) in serum and liver of
control and experimental rats are shown in figure 1, 2
and table 3. From the figures and table it was evident
that these enzymes were significantly increased
(p<0.05) in serum and liver of CCl, induced hepatic
damaged rats. After the treatment with polyherbal
formulation, the values showed near normal range in
group IV rats in serum and liver. The standard drug
silymarin treated group (group III) also showed the
normal activities. The group V rats, which were treated
with polyherbal formulation alone, showed protective
effect without any side effect.
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Fig.1. Effect of PHF on 5'NT in serum of control and
experimental rats
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Fig.2. Effect of PHF on GGT in serum of control and
experimental rats
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Table 3. Effect of PHF on LDH, 5'NT and GGT in
liver of control and experimental in rats.

Units: n moles of succinate formed /min/mg

protein
Groups (&)1 b spa*
Group 1 7.07+0.37 3.5240.12
Group I 15.4510.78a* 0.9910.05a*%
Group III 9.0140 41b* 29240 06b*
Group IV 9.08+037c* &= 29540 07c* &=
Group V 7.0740.24d™ 3.5140.06d™

Groups 5SNT* GGT*
Groupl 1.761+0.08 11.18+0.52
Group I 3.334+0.20a* 18.31+0.81a*
Group IIT 2.054+0.06b* 13.074+0.45b*
Group IV 21040 14c* e 13.1940.45¢c% g™
GroupV 1.67+0.06d™ 11.05+0.20d™

Values are expressed as mean + SD of six animals.

Experimental design and statistical comparisons are

as in table 1.
Units:

’ n moles of phosphorus liberated/L

! 1 moles of p-nitro phenol liberated/L

Table 4. Effect of PHF on GDH and SDH enzymes in
liver of control and experimental in rats

Values are expressed as Mean + SD of six animals.
Experimental design and statistical comparison are as

in table 1.

Table 4 and Figure 2 represent the levels of liver
glutamate dehydrogenase (GDH), succinate
dehydrogenase (SDH) and serum bilirubin. Levels of
bilirubin and GDH were significantly (p<0.05)
increased in toxic rats (Group II) where as the SDH
level was significantly decreased in toxic group of rats.
It is postulated that administration of CCI, could cause
cell lysis, resulting in the release of cytoplasmic
enzymes of the liver into blood circulation, leading to
their increase in levels in serum and this property is
often implicated to assess the extent of CCl, induced
hepatocellular damage (Pradeep et al., 2005)pg no 89.
The PHF and silymarin administration (group III and
IV) successfully altered the effect to normal level in the
experimental rats.

Fig.3. Effect of PHF on bilirubin in serum of control
and experimental rats
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Discussion

5'NT the plasma membrane marker enzymes regulate
many biochemical reactions in the body tissues. GGT
level is known to be sensitive marker of hepatobiliary
disorder and GGT is a membrane bound enzyme.
Oxidative stress induced damage to the membrane of
hepatocytes seems to contribute to the increased
activity of GGT (Gupta et al., 2005).

Our results coincides with that of Venukumar and
Latha (2004) who showed the effect of Coscinium
fenestratum on hepatotoxicity in rats and reported that
the activities of 5'NT and GGT registered a significant
elevation in CCl, treated rats which were significantly
recovered towards an almost normal level in animals
co-administrated with the C.fenestratum.
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Bishayee et al. (1995) showed a reduction in the
hepatic 5'NT activity by the adminstration of D. carota
Linn (carrot) against carbon tetra chloride intoxication
in mouse liver. Similar results were also observed in
our studies.

Succinate dehyrogenase (SDH) is a mitochondrial
enzyme tightly bound to the inner mitochondrial
membrane and plays a important role in energy
conversion. A significant fall in the succinate
dehydrogenase activity could result in serious
impairment of mitochondrial function and metabolic
turnover. This may be due to the mitochondrial
assembly. Active principle present in PHF may
possibly play a role in retaining the impairment of
mitochondrial function (Shukla ez al., 2005).

Hepatoprotective activity of D.carota Linn (carrot)
against CCl4 intoxication with in mouse liver was
studied by Bishayee et al, (1995) and reported
decrease in GDH level and increased SDH enzyme
level on treatment with the extract. This study also
coincides with the above studies.

Shukla et al., (2006) showed the normal activity of
SDH after the administration Terminalia belerica fruit
extract against CCl, induced toxicity in rats. Similar
result was observed in this studies

Bilirubin, an endogenous organic anion binds
reversibly to albumin and it is transported to the liver,
and then conjucated with glucoronic acid and excreted
in bile. Hepatobilary disease is indicated when
conjugated fraction of bilirubin exceeds the upper limit
of normal, even if the total serum bilirubin is normal or
near normal (Raghavendren et al., 2004).

In conclusion, our findings clearly state that polyherbal
formulation (PHF) extract, with its potent
hepatoprotectant, seems to be highly promising agent
in protecting hepatic tissue against carbon tetrachloride
induced liver damage.

Acknowledgment

Teacher fellowship to the second and third authors
from University Grants Commission UGC, New Delhi
is gratefully acknowledged.

References

1.Sethuraman, M.G., Lalitha, K.G. and Rajkapoor, B.
(2003). Hepatoprotective activity of Sarcostemma
brevistigma against carbon tetrachloride-induced
hepatic damage in rats. Current Science, 84 (9): 1186-
1187.

2.Sampathkumar, R., Sivakumar, T., Sivakumar, P. and

Nethaji, R. (2005). Hepatoprotective and invivo
antioxidant effect of Careya arborea against carbon
tetrachloride induced liver damage in rats. 1:4, 418-
424,

3.DeFeudis, F.V., Papadopoulos, V. and Drieu, K.
(2003). Ginkgo biloba extracts and cancer a research
area in its infancy. Fundamental of Clinical
Pharmacology, 17: 405-417.

4.Campbel, D.M. (1962). Determination of
5'nucleotidase in blood serum, Biochem.J., 84:34.

5.Persijn, J.P. and Vandersilk, W. (1976).
Determination of Gamma glutamyl transferase. J.Clin.
Chem Clin.Biochemi., 14:421.

6.Sadasivam, S. and Manickam, A. (2005) Estimation
of glutamate dehydrogenase, Biochemical methods,
New age International publishers, revised second
edition, 99-101.

7.Slater, E.C and Bonner, W.D. (1952). Succinate
dehydrogenase. Biochem.J., 52: 182-196.

8.Malloy, H.T. and Evelyn, K.A. (1998). Varley's
practical Clinical Biochemistry, 4" edition, CBS
pubhlishers and Distributors, New Delhi, 353

9. Daniel, W.W. (2006). Biostatistics, A foundation for
analysis in the health Sciences. Seventh edition, pub.
Wiley India. 295-399.

10.Pradeep, K., Mohan, C.V.R., Anand, K.G. and
Karthikeyan, S. (2005). Effect pf pretreatment of
Cassia fistula Linn. Leaf extract against sub acute
CCl,-induced hepatotoxicity in rats. Indian Journal of
Expremental Biology, 43: 526-530.

11.Gupta, S., Pandy, R., Katyal, R., Agarwal, H.K.,
Agarwal, R.P. and Agarwal, S.K. (2005). Lipid
peroxide levels and Antioxidants status in alcoholic

liver disease. Indian Journal of Clinical Biochemistry,
20(1):67-71.

12.Venukumar, M.R. and Latha, M.S. (2004). Effect of
the Coscinium fenestratum on hepatotoxicity in rats.
Journal of Experimental Biology, 42: 792-797.

13.Bishayee, A., Sarkar, A., Chatterjee, M. (1995).
Hepatoprotective activity of Carrot (Daucus carota L.)
against carbon tetrachloride intoxication in mouse
liver. Journal of Ethanophamacology, 47: 69-74.

14.Shukla, S., Jadon, A., Bhadauria, M. and Sharma, A.

pages 6 - 10



IETHANOLIC EXTRACT OF POLYHERBAL FORMULATION ON CARBON TETRACHLORIDE INDUCED LIVER INJURY
. __________________________________________

15.Raghavendran, H.R. B., Sathivel, A. and Devaki, T.
(2004). Hepatoprotective nature of seaweed alcoholic
extract on acetaminophen induced hepatic oxidative
stress. Journal of Health science, 50(1): 42-46.

14.Shukla, S., Jadon, A., Bhadauria, M. and Sharma, A.
(2005).Ameliorative effects of proprietary herbal
formulation on carbon tetrachloride-induced
biochemical and histological changes in rats. Indian
Drugs, 43(3):235-244.

pages 6 - 10



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63



