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ABSTRACT

The purpose of this study was to see if ethanolic and aqueous extracts of Bauhinia acuminatea (Linn.) had any hepatoprotective
activity against CCls;-induced albino rats. The levels of biochemical parameters (SGOT, SGPT and ALP) were reduced and the levels of
hepatic antioxidant enzymes such as GSH and CAT were decreased whereas the level of hepatic lipid peroxidation (MDA) was elevated
byCCl, induction in Albino rats when compared with the normal group. The ethanolic and aqueous extract of Bauhinia acuminata
(Linn.) and Silymarin treated animal groups showed significant decrease in activities of different biochemical parameters like SGOT,
SGPT, ALP and lipid peroxidase i.e., MDA level which were elevated by carbon tetrachloride (CCl,) intoxication, at doses of 200 and
400 mg/kg and increased the level of antioxidant enzymes such as GSH and CAT. The high dose of ethanolic extracts (400 mg/kg) was
more effective as compared to low dose (200 mg/kg). So, it was concluded from the result that the ethanolic extract of Bauhinia
acuminata (Linn.) possesses significant hepatoprotective activity compared to aqueous extracts against CCl, induced hepatotoxicity

in rats.
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INTRODUCTION

he most serious ailment is liver disease, which is

primarily caused by toxic substances (Excess

consumption of alcohol, high doses of paracetamol,
carbon  tetrachloride, chemotherapeutic  agents,
peroxidised oil, etc.). Despite tremendous advances in
allopathic medicine, there is no effective hepatoprotective
medicine available. Plant drugs are well-known for their
importance in the treatment of liver diseases. Many plants
and polyhedral formulations are appealed to have
hepatoprotective properties. More than 87 medicinal
plants are used in various mixtures in the preparation of
thirty-three patented herbal formulations in India. **
Cellular necrosis, arise in tissue lipid peroxidation, and a
decrease in tissue GSH levels are all associated with liver
damage. Serum levels of many biochemical markers such
as SGPT/ALT, SGOT/AST, triglycerides, and alkaline
phosphates are also elevated. Because of their high
medicinal value, these species have piqued the interest of
phytochemical and pharmacological researchers.

They are well known in folk medicine for their laxative and
purgative uses.> Bauhinia acuminata leaves have

antidiabetic action.® It is used traditionally as treatment of
headache and high blood pressure by its flower and to
relieve coughs by its root as well as various skin diseases,
worms, tumors.” The presence of kaempferol, ursolic acid,
and apigenin in B. acuminate was revealed by paper
chromatography of flavonoids.  The major constituents of
B. acuminata (L.) leaf oil was identified as Phytol,
Sesquiterpenoids, -caroyphyllene, and caroyphyllene
oxide .°

MATERIALS AND METHODS
Plant material

Fresh Bauhinia acuminata (Linn.) plants were collected in
Kolhapur, Maharashtra, and authenticated by the
Botanical Survey of India in Pune. A mechanical grinder
was used to grind the plants into coarse powder after they
had been cleaned and shade dried.

Experimental animal

Male Albino rats weighing between 150-220 gm were
procured from the Animal House, Appasaheb Birnale
College of Pharmacy, Sangli for the present study. The
animals were randomly assigned to treatment groups and
housed in cages with paddy husk as bedding.

The animals were kept at a temperature of 24+2°C and a
humidity of 30-70%. A light: day cycle of 12:12 was used.
All animals had unrestricted access to water and were fed
standard commercial pelleted rat chaw. The (IAEC)
reviewed all of the investigational procedures and
protocols used in this study, and they were all as per the

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

224


http://www.globalresearchonline.net/
about:blank
mailto:mohsinjamadar999@gmail.com
http://dx.doi.org/10.47583/ijpsrr.2021.v69i01.033

Int. J. Pharm. Sci. Rev. Res., 69(1), July - August 2021; Article No. 33, Pages: 224-229

IAEC's guidelines. Animal handling was carried out in
accordance with Good Laboratory Practice (GLP). The
Institutional Animal Ethics Committee granted ethical
approval, and the experiment was Perform in accordance
with the Indian National Science Academy's guidelines for
the use and care of experimental animals. R. No:
(IAEC/ABCP/19/19-20)

Preparation of plant extract

Using the Soxhlet apparatus, the coarse powder plant
material was extracted with ethanol and water to obtain
semisolid mass, the solvent was removed under reduced
pressure. To determine the phytoconstituents in the
extract, standard methods were used for preliminary
phytochemical screening.!® Formalized paraphrase. The
extract was discovered to contain alkaloid, flavonoids,
glycosides, steroids, and tannins.

Acute toxicity Study

Toxicity was demonstrated by the absence of diarrhoea,
drowsiness, convulsions, writhing, respiratory distress, and
mortality after oral administration of extracts up to 2000
mg/kg body weight.

Experimental design

Evaluation of in-vivo Hepatoprotective activity of
aqueous & ethanolic extract of Bauhinia acuminata
(Linn.)

A total of 42 animals were equally divided into 7 groups
which contains six animals each.

In the experiment, Albino Wistar rats were randomly
assigned into seven groups of six animals each.

Group | - Served as Normal, Received distilled water 1
ml/kg p.o. for Seven days.

Group Il - Served as Disease control, Received (CCls in olive
oil 1:1 v/v) in dose of 1 ml/kg p.o.for 72 hours interval

Group Il - Served as Standard, Received Silymarin 100
mg/kg orally daily for Seven days and (CCls in olive oil 1:1
v/v) in dose of 1 ml/kg p.o. for 72 hours interval.

Group IV - Served as Aqueous extracts of BA200mg/kg p.o.,
for Seven days and (CCls in olive oil 1:1 v/v) in dose of 1
ml/kg p.o. for 72 hours interval.

Group V- Served as Aqueous extracts of BA400mg/kg p.o.,
for Seven days and (CCls in olive oil 1:1 v/v) in dose of 1
ml/kg p.o. for 72 hours interval.

Group VI - Served as Ethanolic extracts of BA 200mg/kg
p.o., for Seven days and (CCls in olive oil 1:1 v/v) in dose of
1 ml/kg p.o. for 72 hours interval.

ISSN 0976 — 044X

Group VII- Served as Ethanolic extracts of BA 400mg/kg
p.o., for Seven days and (CCls in olive oil 1:1 v/v) in dose of
1 ml/kg p.o. for 72 hours interval.

On day seven, all animals except Group 1, received orally
of 50% CClsin olive oil (1 ml/kgp.o.).

24 hours after CClatreatment (8t day) of the experiment,
Blood (2-3ml) samples was collected in blood collecting
tube from the retro orbital plexus of all the rats, under light
anesthesia mild ether anesthesia blood was allowed to
coagulate for 30 minutes at 37°C. Serum was Isolated by
centrifugation at 2500 rpm at 37°C for 15 minutes and
analyzed for SGOT, SGPT and ALP.

Measurement of serum biochemical parameters

Blood samples were collected and centrifuged for 15
minutes at 2500 rpm. The serum was tested for SGPT/ALT,
SGOT/AST and ALP. The assays were performed using a
colorimetric method and commercially available kits. 12

Histopathology

The rats were sacrificed after their blood was collected,
and their livers were removed and fixed in a 10% buffered
formaldehyde solution for 1 week. The paraffin sections
were then processed (Automatic tissue processor, Auto
technique) and cut into 3-4mm slices with rotary
microtomes. After that, the slices were stained with
Hematoxylin and Eosin dye and examined for
histopathological changes.!3

Estimation of antioxidant enzymes

The liver was detached, weighed (1 g), and homogenised
in 10 ml of ice-cold phosphate buffer (50 mM, pH 7.4).
Catalase (CAT) and reduced glutathione (GSH) activities

were measured using a standard colorimetric method.
15, 16

Estimation of Lipid peroxidation level

The concentration of MDA, a measure of the intensity of
lipid peroxidation, was measured using the Ohkawa et al.
method in the form of thiobarbituric acid reacting
substances (TBARS). Y7

Statistical analysis
The results were expressed as the mean valuexSEM. Group

comparisons were performed by using one-way analysis of
variance (ANOVA) test.
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RESULTS AND DISCUSSION

Table 1: Effect of AQ and ETH extracts of leaves of BA on selected serum biochemical parameters in CCls induced
hepatotoxicity in rats.

Groups SGOT(U/L) SGPT(U/L) ALP(U/L)
Normal Control(d.w 1ml/kg p.o.,) 98.16 £ 0.142 58.33+0.211 161.5 +0.513
CCly + liquid paraffin (1 ml/kg i.p.) 273.66 £ 0.33 239+0.516 235.5+0.43
Standard 100 mg/kg 103.5 +0.43"" 72.166 +0.477" 170.67 +0.33™"
AQ BA 200 mg/kg 256.67 +0.33" 138.17 £ 0.40" 231.83 +0.48"
AQ BA 400 mg/kg 242.33 +0.49" 210.83 +0.48" 227.5+2.44"
ETH BA 200 mg/kg 238.33+0.49™ 200.33 +1.08™" 219.16+0.48™
ETH BA 400 mg/kg 217.5+0.76™ 159.16 £ 0.70™" 213.67+0.80™"

Values are expressed as Mean * SEM (n=6), Data was analyzed using one—way ANOVA by using Graph Pad Prism 8.4.3 for Windows. (" p<0.05, " p<0.01,
***p<0.001).

Abbreviation: AQ: Aqueous, ETH: Ethanol, CCls: Carbon tetrachloride, BA: Bauhinia acuminata(Linn.), SGOT/AST: Serum
Glutamic Oxaloacetic Transaminase, SGPT: Serum Glutamic Pyruvic Transaminase, ALP: Alkaline Phosphatase.

Biochemical estimation significantly decreased the CCls-elevated serum levels of
SGPT/ALT, SGOT/AST, and ALP (p<0.001). Bauhinia
acuminata (Linn). Analysis of the serum levels of SGPT/ALT,
SGOT/AST, and ALP confirmed no significant differences in
the biochemical parameters between the control group
and the animals treated with the extract at a dose of 400
mg/kg/d (p>0.05).

As presented in Table 1, intoxication with CCls caused a
significant increase in the serum levels of SGPT, SGOT, and
ALP compared to the Normal group (p<0.001). Pre-treated
with the ethanolic and aqueous extract of Bauhinia
acuminata (Linn), at the doses of 200 and 400 mg/kg/d,

Table 2: Effect of AQ and ETH extracts of BA on Antioxidant enzymes in CCls induced hepatotoxicity in rats.

Groups MDA (nmol/mg) CAT (U/mg) GSH

Normal Control (d.w 1ml/kg p.o.,) 12.66 +0.95 142.5+0.76 18.56 + 0.55

CCls + liquid paraffin (1 ml/kg i.p.) 26.33+£0.95 86.5+0.76 11.08 £ 0.46
Silymarin 100 mg/kg 13.6+0.70"" 134.33 £ 0.99™"" 17.52+0.47""
AQ(200 mg/kg) 19.5+ 0.96" 110.33 £0.76" 12.60 +0.42°

AQ(400 mg/kg) 18.83 +0.60° 128.83 £ 0.83" 13.41+0.46"
ETH(200 mg/kg)1 16.16 + 1.30" 120.66 + 1.65" 15.37+0.79"
ETH(400 mg/kg) 14.16 £ 0.70™" 132.33 £+1.23" 16.48+ 0.74"

Values are expressed as Mean + SEM (n=6), Data was analyzed using one—way ANOVA by using Graph Pad Prism 8.4.3 for Windows. (" p<0.05, *
p<0.01, ***p<0.001).

LP- Lipid peroxidation (mmoles of malondialdehyde (MDA) formed /mg, GSH- Glutathione reductase (g of glutathione consumed/ pg/min/mg), CAT-
Catalase (unit/mm/mg protein)

Antioxidant enzymes Determination of antioxidant enzymes in liver tissue
200 homogenate.
mm MDA
8 5o Em CAT Effect on Catalase and SOD levels
§ = GSH . L
2 100d As shown in Table 2, there was significant decrease
z (p<0.001) in Catalase and GSH values in CClsinduced group
E 50 as compared to Normal Control group whereas groups
treated with Standard drug, AQ and ET showed significant
o N (p<0.01, p<0.001) increase in the Catalase and GSH values
AN S ; ;
RSO IR IR IR when compared with the Disease Control.
0 & QQ'Q Q %QQ %\VQ
S *@7* ¥ o &K Effect on MDA levels
® 2
Treament As shown in Table: 2the serum concentration of MDA were

significantly enhanced following injection of CCls
compared to the Normal group (p<0.001). According to the
results, the extract at doses of 200 and 400 mg/kg/d,
considerably reduced the MDA.
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Figure 1: Effect of AQ and ETH extracts of BAon Antioxidant
enzymes.
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Figure 2: Photograph of liver section of rat treated with ETH and AQ Extract of BA.

Note:(A) Normal: showing normal histology of rat liver. (B)
CCls Induced: Control showing extensive necrosis, fraying
of cell margins, and portal triditis with mononuclear
lymphoplasmocytic  inflammatory infiltration.  (C)
Standard: Silymarin-treated mouse liver showing normal
appearance of hepatocytes. (D) AQ extract of Bahunia
acuminate 200mg/kg few hepatocytes show vacuolar
degeneration. (E) AQ extract of Bahunia acuminate
400mg/kg showing higher grade of vacuolar degeneration.
(F) ETH extract of Bahunia acuminate200mg/kg shows very
mild central vein dilation. (G) ETH extract of Bahunia
acuminate 400mg/kg shows showed significant recovery
from necrosis, fatty changes, sinusoid congestion and
lymphocytic infiltrations which is comparable to normal.

The results of body weight and hepatoprotective activity of
ETH and AQ extract of Bauhinia acuminata (Linn.)on CCla
treated rats are shown in Table 1 and Table 2. The hepatic
enzymes SGPT/ALT, SGOT/AST, ALP were significantly (P
<0.001) increased in CCL4 treated animals when compared
to control. The ethanolic extract of Bauhinia acuminata
(Linn.) treatments significantly (P < 0.01) reversed the

levels of SGPT/ALT, SGOT/AST and ALP. Silymarin (100
mg/kg) treated animals also showed significant decrease in
levels of SGPT/ALT, SGOT/AST and ALP and also
Antioxidant enzymes like MDA, Catalase and Reduced
Glutathione at 400 mg/ml and 200mg/kg when compared
to CCls alone treated rat.(shown in Fig:1)

Histopathological examination

A section of liver was collected and immediately fixed in
10% formalin before being dehydrated in ascending grades
of alcohol (ethanol) of 70%, 80%, and 95% and absolute
alcohol for two changes each. The tissues were cleaned
with xylene before being embedded in paraffin wax. Using
a rotary microtome, serial sections of 5-6 microns
thickness were obtained and stained with hematoxylin and
eosin. The stained sections were analyzed under a
microscope.’® Formalized paraphrase When CCls-treated
mice were compared to negative controls, the
morphological examination of rat liver tissue revealed
visible darkened nodules, a gross and irregular surface,
indicating severe hepatocellular damage. Pre- and post-
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treatment with ETH and AQ extract at 200 and 400 mg/kg,
respectively, as well as Silymarin at 100 mg/kg protected
the liver from CCls-induced damage. The ethanol extract
showed a protective effect at the dose of 400 mg/kg.
(Figure no: 1)

The current study's findings confirmed  BA
hepatoprotective effect in CCls-induced liver toxicity. In
animal models of liver disease, CCls has been widely used
to induce hepatic injuries. 2! Formalized paraphrase CCla
causes experimental damage that histologically resembles
viral hepatitis. CCls is one of the most important and widely
used hepatotoxic agents in research study of liver related
disorders. The active metabolite of CCls, trichloromethyl
radical, is largely responsible for its hepatotoxic effects. 2
These radicals bind covalently to macromolecules and
cause Peroxidative degradation of endoplasmic reticulum
membrane lipids rich in polyunsaturated fatty acids. 23
Formalized paraphrase this process causes an excess of
lipid formation and accumulation in tissues such as the
liver. Lipids from peripheral adipose tissue are
translocated to liver for accumulation. 2* Recent
hepatoprotective drugs have the ability to inhibit the
aromatase activity of cytochrome Passo thereby favoring
liver regeneration. 2° Due to hepatocyte necrosis or
abnormal membrane permeability, SGOT/AST and
SGPT/ALT are normally found in high concentrations in the
liver; these enzymes are released from the cells, and their
levels in the blood rise. SGPT is a sensitive marker of acute
liver damage, and it is unusual for it to be elevated in non-
hepatic diseases. SGPT is a more specific parenchymal
enzyme of the liver than SGOT. ?® Evaluation of liver
function can be made by estimating the activities of serum
SGPT, SGOT and ALP .which are enzymes originally present
higher concentration in cytoplasm. When there is
hepatopathy, these enzymes leak into the bloodstream in
proportion to the severity of the liver damage.

The elevated levels of these marker enzymes were
observed in rats treated with group Il CCls. The improved
levels of these enzymes are caused by the extensive liver
damage caused by the toxin. The reduced level of
SGPT/ALT, SGOT/AST, and ALP observed as a result of
leaves extract administration during the current study
could be attributed to the presence of flavonoids. ¥’

The report of histopathological studies backs up the results
of the biochemical studies, demonstrating that the hepatic
damage caused by CCls during intoxication is reduced in
the liver samples of animals treated with an ETH extract of
Bahunia acuminate (Linn.). Histological examination of
control animal liver sections revealed the presence of
normal hepatocytes with well-preserved cytoplasm, a
prominent nucleus and distinct sinusoidal spaces. CCls
treated groups liver tissue cells show severe damage to
liver tissue by cell necrosis. Interestingly, the
administration of ETH extract of Bahunia acuminate(Linn.).
The ability of an ETH extract of Bahunia acuminate(Linn.)
to protect against liver necrosis is demonstrated in this
study. When compared to the other dose, an ETH extract

ISSN 0976 — 044X

of Bahunia acuminate(Linn.) at a dose of 400 mg/kg b.w.
was more effective and resulted in the restoration of
normal histological appearance. Which clearly indicates
the protective and curative effect of ethanolic extract of
Bahunia acuminate (Linn.) against CCls-induced hepatic
damage. The standard, Silymarin-treated rats liver section
showed almost normal liver with no sign of necrosis. 2

CONCLUSION

Serum biochemical markers and histopathological studies
in the ETH and AQ extract pre- and post-treated groups
support the hepatoprotective effect and provide support
for the traditional use of Bahunia acuminate (Linn.) for the
treatment of liver disorders. Larger doses of both extracts
demonstrated remarkable hepatoprotective activity,
comparable to Silymarin. Larger doses of both extracts
demonstrated remarkable hepatoprotective activity,
comparable to Silymarin. The ability of ETH extract to
maintain the normal functional status of the liver has been
demonstrated in both extracts. Based on the preliminary
findings, we conclude that the ETH leaf extract of Bauhinia
acuminata (Linn.) is one of the herbal remedies for liver
disease.

Acknowledgment: The authors appreciate all the
laboratory staff of the animal house of the Department of
Pharmacology, A.B.C.P, Sangli.

REFERENCES

1. Hikino, H. and Kiso, Y., Natural Products for Liver Disease.
In: Wagner, H., H. Hikino, N.R. Farnsworth. Economic and
Medicinal Plant Research, New York, Academic Press. 1988;
2:39-72.

2. Handa, S.S., Sharma, A., Chakraborty, K.K., Natural
products and plants as liver protecting drugs. Fitoterapia,

1989; 57: 307-51.

3. Sharma, A., Shing, RT., Sehgal, V., Handa, S.S., Anti-
hepatotoxic activity of some plants used in herbal
formulations. Fitoterapia, 1991; 62: 131-138.

4. Evans, W.C.,An overview of drugs having anti-hepatotoxic
and oral hypoglycaemic liver activities in albino rats. J.
Pharmacognsoy, 1996; 14: 130-140.

5. Hennebelle T, Weniger B, Joseph H, Sahapaz S, Bailleul F.
Senna alata. Fitoterapia, 2009; 80: 385.

6. Ragavan, B, Krishna Kumari, S. Indian J. of Clinical

Biochemistry. 2006; 21: 123.

7. Radha P, Nur H R, Nagavalli D In-vitro anthelmintic study of
Bauhinia acuminata (Linn.) leaf extracts against the
housefly worms IAJPS, 2018; 05 (06): 5082-5089

8. Sinha KN, Singh T, Phytochemical Screening and
Electrophoretic Study of Seed Storage Proteins of Bauhinia
acuminata andCassia occidentalis, International Journal of
Recent Scientific Research 2013; 4: 1812-1816.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

228


http://www.globalresearchonline.net/
about:blank

Int. J. Pharm. Sci. Rev. Res., 69(1), July - August 2021; Article No. 33, Pages: 224-229

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Vasudevan V, Mathew J, Sabulal B, Chemical Composition
of Essential Oil of Bauhinia acuminata leaves, Asian journal
of chemistry 2013; 25: 2329-2330.

Harborne, J.B., Phytochemical Methods; Aguide to Modern
Techniques of Plant Analysis. 1984; 2nd Edition, New York.

Aghel N, Rashidi I, Mombeini A. Hepatoprotective activity
of Capparis spinosa root bark against CCl; induced hepatic
damage in mice. Iranian J Pharm Res. 2007; 6: 285-290.

Mohan GK, Pallavi E, Kumar R, Ramesh M, Venkatesh S.
Hepatoprotective activity of Ficus carica(Linn.) leaf extract
against carbon tetrachloride-induced hepatotoxicity in
rats. DARU J Pharm Sci. 2007; 15: 162-166.

Akbartabar T M, Joodi B, Sadeghi H, Sadeghi H, Jafari M,
Talebianpoor MS, Mehraban F, Mostafazadeh M,
Ghavamizadeh M. Hepatoprotective activity of aerial parts
of Otostegia persica against carbon tetrachloride-induced
liver damage in rats. Avicenna J Phytomed. 2015; 5: 238—
246.

Sinha KA. Colorimetric assay of catalase. Anal Biochem
1972; 47: 389-94.

Habig WH, Pabst MJ, Jacoby WB. Glutathione S-
transferases: the first enzymatic step in mercapturic acid
formation. J Biol Chem 1974; 249: 7130-9.

Beers RF, Seizer IW. A Spectrophotometric method for
measuring the breakdown of hydrogen peroxide by
catalase. J Biol Chem. 1952; 195: 133.

Ohkawa H, Ohishi N, Yagi K. Assay of lipid peroxides in

animal tissue by thio barbituric acid reaction. Anal

Biochem. 1979; 95: 351.

Jalil Ur Rehman, Naveed Akhtar, Muhammad Younus Khan,
Khalil Ahmad, Mukhtiar Ahmad, Sabira Sultana, Hafiz
Asif.  Phytochemical
Hepatoprotective Effect of Alhagi
(Leguminosae)

Muhammad Screening  and
maurorum Boiss
against Paracetamol-Induced
Hepatotoxicity in Rabbits, Trop J Pharm Res, June 2015;

14(6): 1029.

Lee KIJ,
antioxidant effects of the coffee diterpenes kahweol and

Choi JH, Jeong HG. Hepatoprotective and

20.

21.

22.

23.

24,

25.

26.

27.

ISSN 0976 — 044X

cafestol on carbon tetrachloride-induced liver damage in
mice. (Fct). 2007; 45: 2118-2125.

Rudnicki M, Silveira M, Pereira T, Oliveira M, Reginatto F,
Dal-Pizzol F, Moreira J. Protective effects of Passiflora
alataextract pretreatment on carbon tetrachloride induced
oxidative damage in rats. Food Chem Toxicol. 2007; 45:
656—661.

Desai SN, Patel DK, Devkar RV, Patel PV, Ramachandran A.
Hepatoprotective potential of polyphenol rich extract of
Murraya koenigii(Linn.).: an in vivo study. Food Chem
Toxicol. 2012; 50: 310-314.

Srivastava, SP., Chen, NO., Holtzman, JL.,, The in-vitro
NADPH-dependent inhibition by CCl, of the ATP-dependent
calcium uptake of hepatic microsomes frommale rats.
Studies on the mechanism of inactivation of the hepatic
microsomal calcium pump by the CCl; radical. J. Biol.
Chem., 1990; 265: 8392-8399.

Bessems, J.G. And Vermuelen, N.P., Paracetamol induced
toxicity. Crit. Rev.Toxicol., 2001; 31: 155-138.

Brent, JA. Rumack, B.H., Role of free radicals in toxic
hepatic injury. Clin.Toxicol.1993; 31: 173-196.

Shah, M., Jagaer, L., and Grof, P. Evaluation of the effect of
aqueous extract from powders of root, stem, leaves and
whole plant of Phyllanthus Debilis against CCL4 induced rat
liver dysfunction. IndianDrugs.2002; 39: 333-337.

Nkosi, C.Z., Opoku, A.R., and Terblanche, S.E., Effect of
pumpkin seed (Cucurbitapepo) protein isolate on the
activity levels of certain plasma enzymes in CCls-induced
liver injury in low protein fed rats. Phy. the. Res. 2005; 19:
341-345.

Gupta, A.K., and Misra, N., Hepatoprotective activity of
aqueous ethanolic extract of Chamomile capitula in
paracetamol intoxicated albino rats. Amer. J Pharmac.
Toxicol, 2006; 1: 17-20.

Esmaeel PK, Kyomarth A, Heibatollah S, Hossein S,
Fahemeh D, Nazanin D and Mahmoud R A
Hepatoprotective effect of Stachys pilifera ethanol extract
in carbon tetrachloride-induce hepatotoxicity in rats
pharmaceutical biology, 2017; 55, 1: 1389-1393.

Source of Support: The author(s) received no financial support for the research, authorship, and/or publication of this article.

Conflict of Interest: The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or

publication of this article.

For any question relates to this article, please reach us at: editor@globalresearchonline.net

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

229


http://www.globalresearchonline.net/
about:blank
mailto:editor@globalresearchonline.net
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

