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Hybanthus enneaspermus is a potent regulator for membrane bound
enzymes in mitochondria on carbon tetrachloride induced oxidative
stress in rats.

T. Anand*, A kalaiselvan, K. Gokulakrishnan
Department of Biochemistry and Chemistry, PRIST University, Vallam, Thanjavur 613 403, Tamil Nadu, India

Abstract T. Anand*, A.kalaiselvan, K. Gokulakrishnan

In this study, we created an experimental animal “Hybanthus enneaspermus is a potent regulator for

model for evaluating the kidney and heart membrane bound enzymes in mitochondria on

mitochondrial Na*/K*ATPase, Ca2*ATPase and carbon tetrachloride induced oxidative stress in rats.”
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induced oxidative stress in rats. Wistar strain male 259-262
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membrane bound enzymes when it is administrated
into living things [ 6,7 and 8] .Ccl4 is metabolized by
the cytochrome P450 is a isoenzyme which convert
the Ccl4 into CCls* and it reacts with oxygen of
cellular proteins and lipids to produce a
trichloromethyl peroxyl radical which attacks rabidly
lipid membrane of endoplasmic reticulam than
trichloromethyl free radical. It has been leads to liver
cirrhosis, aging, ca2+ and Na2+ influx and finally cell
which

damage,

swelling in mitochondria allows the

mitochondrial  membrane reduced
carbonylation of protein, loss of enzyme activity and
cell death. The medicinal value of the chosen plant
Hybanthus enneaspermus has not been extensively
worked out. Previously reported that the chosen
plant having alkaloids, flavanoids, tannins, cardio
glycosides, saponins, and terpenoids like compounds
in Hybanthus enneaspermus [ 9, 10 and 11]. Hence
in the present study, an attempt has been made to
create an animal model with oxidative stress using
CCl4 and the ethanolic extract of Hybanthus
enneaspermus on mitochondrial Na+/K+ATPase,
Ca2+ATPase and Mg2+ATPase

evaluated.

activities were

Materials and methods:

Plant material and preparation of extract
Whole plants of H. enneaspermus were collected in
the month of November and December from PRIST
University Campus, Thanjavur, Tamil Nadu, India.
The collected plants were identified and
authenticated by a Botanist Prof. Dr. K
Singaravadivel, Department of Microbiology, Indian
Institute of Crop Processing Technology, Thanjavur,
Tamil Nadu, India. The collected plants were open-
air-dried under the shade, pulverized in to a
moderately coarse powder (using pestle and mortar).
Three-hundred grams (300 g) of the powered plants
were extracted with ethanol (70%) using soxhlet

apparatus for 48 h. A semi-solid extract was obtained

after complete elimination of alcohol under reduced

pressure. The extract was stored in refrigerator until
used. The extract contains both polar and non-polar
phytocomponents

Animals: Wistar strain male albino rats, weighing
180-200 g were selected for the study. The animals
were housed individually in polypropylene cages
standard environmental

under hygienic and

conditions (28+2°C, humidity 60-70%, 12 h
light/dark cycle). The animals were allowed a
standard feed and water ad libitum. They were
acclimatized to the environment for 1 week prior to
experimental use. All the animal experiments were
duly approved by the Institutional Animal Ethics
(743/03/abc/CPCSEA dt  3.3.03)
Guidelines. (IAEC)

Induction of oxidative stress: Oxidative stress

Committee

through hepatic injury was created by intraperitoneal
injection of CCl, in corn oil (1:1 v/v, 3ml/kg) [12].
The control animals received vehicle alone through
intraperitoneal injection.

Experimental protocol: Rats were divided into
four groups with six animals in each group. Group I
animals were served as normal control. Group II was
administered with corn oil (3ml/kg, i.p.) as vehicle
control. Group III was given single dose (29th day) of
CCl, in corn oil (1:1 v/v, 3ml/kg, i.p.). Groups IV was
treated with ethanolic extract of Hybanthus
enneaspermus (500 mg/kg body weight) for 28 days
and given single dose of (29t day) CCl, in corn oil
(1:1 v/v, 3 ml/kg, ip.). Six hours after CCl,
intoxication, the animals were
sacrificed. The blood was collected with EDTA as

anticoagulant.

experimental
Serum  was  separated by
centrifugation. Kidney and heart were excised
immediately and immersed in physiological saline. It
was suspended in 10% (w/v) ice-cold 0.1 M
phosphate buffer (pH 7.4) and cut into small pieces.
The required amount was weighed and homogenized
using a Teflon homogenizer. Tissue homogenate and
serum were used for the estimation of various

biochemical parameters.
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Biochemical analysis:

The mitochondrial homogenate was used for assaying
membrane bound enzymes like Na+/K+ATPase,!3!]
Ca2+*ATPase,[14] and Mg2+ATPases[®5], activities. The
amount of inorganic phosphorus was determined by
the method of Fiske and Subbarowl6l. Protein was
estimated by the method of Lowry et al.;z”/
Statistical analysis:

Statistical analysis values were expressed as mean +
SD for six rats in the each group and statistical
significant differences between mean values were
determined by one way analysis of

variance (ANOVA) followed by the Tukey’s test for
multiple comparisons [18]. Statistical analysis
carried out by Ms-Windows based graph pad Instat
software (Graph Pad Software, San Diego, CA, USA)
3 version was used. A value of p < 0.001 was
considered statistically significant.

Results and Discussion:

Na+*/K+ATPase,
Ca2*ATPase and Mg2*ATPase in kidney and heart

The actions of mitochondrial
were studied after inducing oxidative stress by using
Cclg as a toxic inducer. All three ATPases showed
apparent inhibition in Ccl4 induced oxidative stress
rats. In Hybanthus enneaspermus treated rats
restored the levels of Na+/K+ATPase, Ca2*ATPase and
Mg2+*ATPase in kidney and heart ( Table 1 and 2).
Oxidative stress is mainly caused by the
mitochondrial dysfunction and energy depletion.
Oxidative stress can be defined as a disturbance in
the prooxidant/antioxidant balance and it is
associated with more than hundred diseases such as
arthritis, carcinogenesis, and aging and acquired
immunodeficiency syndrome[ 19]. In conclusion, the
restored activities of kidney and heart mitochondrial
Na+/K+*ATPase, Ca2*ATPase and Mg2*ATPase were
observed after treatment with CCl, and Hybanthus
and thus, the Hybanthus

proved as a potent

enneaspermus rats
enneaspermus extracts were

membrane bound enzyme stabilizer.
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Table 1: Effect of Hybanthus enneaspermus on
mitochondrial Na+/K+*ATPase, Ca2*ATPase and
Mg2+*ATPase in kidney of control and experimental

rats.
Group II| Group II | Group IV
Na*/K+*ATPase 5.14 % 5.22 % 3.64 :_: 5.09b*i**
0.30 0.28 0.332 0.31
Ca2*ATPase 1149+ | 11.56 8.18 t 11.351:_:*
0.94 0.87 0.912 0.93
19.32
Mgz-ATPase | 19-46% | 1954+ | 14.07% | 5 e
1.24 1.29 1.16 2

Values are expressed as mean + SD for six rats in
each group.

aAs compared with Group I & II rats, PAs compared
with Group II1 rats. ""p<0.001

Table 2: Effect of Hybanthus enneaspermus on
mitochondrial Na+/K+*ATPase, Ca2*ATPase and
Mg2+*ATPase in heart of control and experimental
rats.

Group 111

Na+/K*ATPase 7.04 % 7.09 £ 4.98 £0.53 | 6.95%0.49
0.52 0.44 o -

Caz*ATPase 16.08 £ 16.17+ | 11.84+£1.03 | 16.02 + 1.11
114 0.8 o .

Mgz2+ATPase 16.12 16.43+ | 11.16+1.08 | 16.07£1.16
1.03 1.14 arr b**

Values are expressed as mean + SD for six rats in
each group.

aAs compared with Group I & II rats, PAs compared
with Group III rats. “*p<0.001

References:
1) Kodama T. Thermodynamic analysis of muscle
ATPase mechanisms. Physiol Rev 1985:65;467-551
2) Gendron FP, Benrezzak O, Krugh BW, Kong Q,
Weisman GA, Beaudoin AR. Purine signaling and
potential new therapeutic approach: Possible
outcomes of NTPDase inhibition . curr drug targets

2002;3:229-45.

Int. J. Drug Dev. & Res., July-September 2012, 4 (3): 259-262

Covered in Scopus & Embase, Elsevier

261



010%T 10J 89V anfeA DI YIIM SNOTuad3do) X3puJ Ul PaJIdA0)
Idded yoaeoasay yisuaT TINA

T. Anand et al: Hybanthus enneaspermus is a potent regulator for membrane bound enzymes
in mitochondria on carbon tetrachloride induced oxidative stress in rats

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

Littleton JT, Bellen HJ. Synaptotagmin controls and
modulates synaptic- vesicle fusion in a calcium —
dependant way . Trends Neurosci 1995;104:895-8
De Groot H, Noll T. The crucial role of low steady
state oxygen partial pressure in halo alkane free
radical mediated lipid peroxidation. Biochem
pharamacol 1986 ;35: 15-19

Clawson GA. Mechanism of carbon tetrachloride
hepatotoxicity. Pathol immune res 1989; 8: 104—
112.

Recknagel RO, Glende EA, Jr. Dolak JA, Waller RL.
Mechanisms of carbon tetrachloride toxicity .
Pharmacol Ther 1989; 43: 139—-154.

Anand T, Gokulakrishnan K. Phytochemical
Analysis of Hybanthus enneaspermus using UV,
FTIR and GC- MS. IOSR J Pharm. 2012; 2(3): 520-
525.

Hemalatha S, Wahi AK, Singh PN, Chansouria JPN.
Anticonvulsant and free radical scavenging activity
of Hybanthus
screening. Ind J Trad Knowl 2003; 2(4): 383-388.
Tripathy S, Sahoo SP, Pradhan D, Sahoo S,

Satapathy DK. Evaluation of anti arthritic potential

enneaspermus: A preliminary

of Hybanthus enneaspermus. Afr J Pharm Pharacol
20009; 3(12): 611-614.

Caroline D, Matheus AB P, 2 Marcos RO, Fernanda
MU, Mirian S, Joao APH, Jose CFM. Protective
Effects
Tetrachloride-Induced Oxidative Stress in Brains of
Adult Wistar Rats. J Med Food 2008;11 (1): 55-61.
Desaiah D, HO IK. Effect of acute and continuous

of Purple Grape Juice on Carbon

morphine administration on catecholamine-
sensitive adenosine triphosphatase in mouse brain.
J pharmacol Exp Ther 1979;208:80-5.

Bonting SL. In: membranes and ion transport.
Bittar EE., (ed), Wiley-Interscience, London 1975;
pp257-263.

Hjerten S, Pan H. Purification and characterization
of two forms of a low affinity calcium ion ATPase
from erythrocyte membranes. Biochimi Biophys
Acta 1983; 728: 281-288.

Ohniski T, Suzuki T, Suzuki Y, Ozawa. K A
study  of membrane

comparative plasma

magnesium ion ATPase activities in normal,

15)

16)

17)

18)

19)

regenerating and malignant cells. Biochimi Biophys
Acta 1982; 684: 67-74.

Fiske CH, Subbarow K. The
determination of phosphorus. J Biol Chemi 1925;
66: 375-400.

Lowry OH, Rosenbrough NJ, Farr AL, Randall RJ.

Protein measurement with the Folin’s reagent. J

colorimetric

Biological Chem 1951;193: 265-276.

Phillips TD, Hayes AW. Effects of patulin on ATPase
in mouse. Toxicol Appl Pharmacol 1977;42:175-188.
Harvey J, Paige SM. The Instat Guide to choosing
and interpreting statistical tests: A manual for
Graph pad Instat, Version 3. San Diego, CA USA.
1998.

Anand T, Gokulakrishnan K.

carbon tetrachloride induced oxidative stress in

Amelioration of

kidney tissues by ethanolic extract of Hybanthus
enneaspermus in Wistar rats. Int j pharmaceu sci

health care. 2012; 2(2):62-70.

SCIimago
Journal & Country
Rank

5
1\

Powered by

SCPUS

262

Int. J. Drug Dev. & Res., July-September 2012, 4 (3): 259-262
Covered in Scopus & Embase, Elsevier



