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The objective of the present investigation was to study the protective role of aqueous extract of pulps of Benincasa hispida (BH) on
nimesulide-induced hepatotoxicity model in adult male albino rats. Hepatotoxicity in rats was caused by nimesulide at a dose of
10 mg-/ml/kg body weight. Hepamerz (L-ornithine, L-aspartate) was administered orally as standard hepatoprotective agent for 14
consecutive days prior to nimesulide treatment at a dose of 10 mg-/ml/kg body weight. This drug has many side effects. These side effects
have prompted the scientific world for the search of alternative herbal remedies of liver damage. In our country BH is easily available,
cheap and has no side effects. The aqueous pulp extract of BH was administered orally to rats daily for 14 days before nimesulide
treatment. The biochemical parameters were investigated. The results indicated that biochemical changes produced by nimesulide
were restored to normal by aqueous extract of pulps of BH. The aqueous pulp extract of BH showed significant hepatoprotective
effect through the modulation of antioxidant-mediated mechanism by altering serum glutamate oxaloacetate transaminase, serum
glutamate pyruvate transaminase, alkaline phosphatase, superoxide dismutase and catalase activities and reduced glutathione and
lipid peroxidation levels against nimesulide-induced hepatotoxicity model in rats.
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INTRODUCTION

Liver is the key organ for detoxification and disposition
of endogenous substances. It is continuously and
widely exposed to xenobiotics, hepatotoxins, and
chemotherapeutic agents that lead to impairment of
its functions. Nimesulide has an efficacy equivalent
to aspirin and other non steroidal anti-inflammatory
drugs (NSAIDs) in the treatment of rheumatic diseases
such as rheumatic arthritis and spondylitis.” It is also
used in non-rheumatological conditions which include
acute and chronic pain, fever and other applications
that derive from the suppression of prostaglandin
synthesis. Its anti-inflammatory, analgesic and anti-
pyretic activities have been demonstrated in several
animal models and in numerous clinical trials.”! This
widely used drug has some adverse effects. It causes
adverse hepatic effects! like abdominal pain, headache,
dizziness, dysmenorhhoeal® and gastrointestinal
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ulcer, ! myocardial infarction and renal failure.!”!
Nimesulide-induced hepatotoxicity was first reported
by post-marketing surveillance study.® Its presentation
is varied ranging from asymptomatic elevation
of liver enzymes” to death from liver failure.l'*!2
Nimesulide also produces severe haemolytic anaemia
and acute liver failure.™ On the other hand Hepamerz
(L-ornithine, L-aspartate) has been reported as a - liver
- protective drug which corrects liver toxicity.!**]
But it has many side effects like vomiting, nausea,
headache, etc. These side effects have prompted the
scientific world for the search of alternative herbal
remedies of liver damage. A number of Indian
medicinal plants have been used for thousands of
years in the traditional system of medicine (Ayurveda).
These plants have been used for the management of
hepatitis and liver damage. Some of these plants have
already been reported to possess strong antioxidant
activity. Benincasa hispida (BH) pulp contains vitamin-E,
beta-carotene, flavonoids and flavonols. It has no side
effects. The BH tree is like annual vines, has thick,
furrowed stems with coarse hairs and triangular and
irregularly lobed leaves. The fruits generally weigh
about 15-20 pounds. It has been reported that it exhibits
hypoglycaemic effects in fasting normal rabbits,
which persist for 24 hours.™ The fruits and seeds of
BH possess a number of pharmacological properties
and uses: Anthelmintic,[' laxative, tonic, diuretic,
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aphrodisiac, antiperiodic, in haemoptysis, other internal
haemorrhages, in insanity, epilepsy and other nervous
disorders.l"”? Some of the important compounds reported
to have been isolated from BH are triterpenes, sterols and
glycosides!'™® and volatile oils.

Thus, the present study was undertaken to determine
protective role of BH on nimesulide-induced hepatotoxicity
with the possible involvement of antioxidants.

MATERIALS AND METHODS

Collection of Plant Materials

The fruits of BH was purchased from the local market and
the identity of the plant was authenticated by the Botanical
Survey of India, Howrah, and kept in the Department — of
Physiology, Katwa College, University of Burdwan.

Preparation of Aqueous Extract from the Pulp of Benincasa
hispida

The pulp of BH fruit was used throughout the experimental
study. The fruits of BH were cut into pieces, sun-dried and
ground with the help of an electrical grinder to get a free-
flowing powder. This powder was subjected to extraction
with water (1:3) at room temperature for 48 hours. The
extract obtained was filtered through Whatman filter paper
and vacuum dried at 40-50°C to get a dry powder, which
was dissolved in double-distilled water for final use.!'”!

Chemicals

Nimesulide and Hepamerz were obtained as gift samples
from Krishnath College (University of Kalyani), Berhampore,
Murshidabad, West Bengal, India.

Animals Used and Maintenance

Thirty-six male Holtzman strain adult albino rats of age
approximately 120 days and weighing 250-300 g were used
in the following studies. The animals were individually
housed and maintained under standard laboratory
conditions with natural dark and light cycle (approximately
12-h light/10-h dark cycle) and room temperature
(27 £1°C) and constant humidity (60%) in accordance
with the -‘Institutional Ethical Committee’- rules and
regulations. Food and water were freely available except
during testing. Drinking water was supplied ad libitum.
Animals were randomly divided equally into six groups
of six each, as follows: Control group, nimesulide treated
experimental group, BH treated control group, Hepamerz
treated control group, BH pretreated nimesulide treated
experimental group and Hepamerz pretreated nimesulide
treated experimental group. The control group was keptin
the laboratory condition for 42 (28 + 14 = 42) days. A dose
of 10 mg-/ml/kg body weight of nimesulide was given
orally through orogastric cannula daily for 28 days to each
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of the 2™, 5™ and 6" group of the animals. The dose was
standardised in our laboratory. In the 4" and 6" groups, i.e.,
Hepamerz treated control group and Hepamerz pretreated
nimesulide treated experimental group, a dose of 5 ml of
liver protective drug Hepamerz (L-ornithine, L-aspartate)
was administered for 14 days. After that, nimesulide at a
dose of 10 mg-/ml/kg body weight was administered orally
for about 28 days. Body weights of the rats were recorded
everyday and maintained in the laboratory throughout the
experimental period.!"”!

Biochemical Estimations

Collection of serum

Rats were sacrificed by cervical dislocation after 28 days
of nimesulide treatment. The blood was collected by heart
puncture and serum was separated by centrifugation
(3000 rpm at 4°C for 10 min). The liver was immediately
removed.

Estimation of SGPT, SGOT and ALP levels

Tissue and serum glutamate oxaloacetate transaminase
and pyruvate transaminase (SGOT and SGPT) activities
were measured according to the method of Kind and
King,™ alkaline phosphatase (ALP) activity was measured
according to the procedure of Reitman and Frankel.?"

Measurement of superoxide dismutase

Superoxide dismutase (SOD) was estimated by the method of
Mishra and Fridovich and Roy et al.,/*# Brain tissue samples
were homogenised with 5 ml of ice-cold 0.1 M phosphate
buffer (pH-7.4). The homogenates was then centrifuged at
3000 rpm for 10 min. Then, 0.1 ml of sample was mixed with
0.8 ml of TDB. Reaction was started by the addition of 4 ul
of nicotinamide adenine dinucleotide phosphate (NADPH).
Then, 25 ul of ethylenediaminetetraacetic acid- manganese
chloride (EDTA-MnCIL,) mixture was added to it. Thereafter,
spectrophotometric readings were recorded at 340 nm.
After recording of the spectrophotometric readings, 0.1 ml
of mercaptoethanol was added to this mixture and again
spectrophotometric readings were recorded at 340 nm.

Measurement of lipid peroxidation

Lipid peroxidation (LPO) was measured according to the
method of Bhattacharya et al., and Roy et al.,®*! Brain
tissue samples were homogenised with 5 ml of ice-cold
0.1 M phosphate buffer (pH-7.4). The homogenates was
then centrifuged at 3000 rpm for 10 min. Then, 0.5 ml
of sample was mixed with 1 ml of TDB and then the
mixture was incubated at 37°C for 1 hour. To this, 0.5 ml
of trichloroacetic acid (TCA) was added, vortexed and
the absorbance was read at 350 nm. After recording of the
spectrophotometric reading, 1 ml sample was mixed with
500 ul mercaptoethanol and again the absorbance was read
at 350 nm.
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Measurement of catalase

Catalase (CAT) activity was estimated by the method of
Cohen et al. and Roy et al.,"** Brain tissue samples were
homogenised with 5 ml of ice-cold 0.1 M phosphate buffer
(pH-7.4). The homogenates was then centrifuged at 3000
rpm for 10 min. The precipitate was then stirred with the
addition of 15 ml of ice-cold 0.1 M phosphate buffer and
allowed to stand in cold condition with occasional shaking.
The shaking procedure was repeated for thrice. 1 ml of
sample was added to 9 ml of H,O,. The rate of decomposition
of H,O, was measured spectrophotometrically from the
changes in absorbance at 350 nm. The activity of CAT was
expressed as % inhibition unit.

Measurement of glutathione

Reduced glutathione (GSH) was measured according to
the method of Ellman.” Equal quantity of homogenate
was mixed with 10% TCA and centrifuged to separate the
proteins. To 0.01 ml of this supernatant, 2 ml of phosphate
buffer (pH-8.4), 0.5 ml of 5,- 5-dithiobis (2-nitrobenzoic
acid) and 0.4 ml of double distilled water were added. The
mixture was vortexed and the absorbance was read at 412
nm within 15 min. The concentration of GSH was expressed
as pg/g of tissue.

Statistical Analysis

The data were expressed as MEAN + SEM and were
analysed statistically using one-way analysis of variance
(one-way ANOVA), followed by multiple comparison
“t""test, which was used for statistical evaluation of the
data. In addition to this, two-tailed Student’s “‘t"’-test was
performed to determine the level of significance between
the means. Difference below the probability level 0.05 was
considered statistically significant.

RESULTS

Twenty-eight days after nimesulide treatment, the SGOT,
SGPT, ALP, SOD and CAT activities, GSH and LPO levels
were estimated.

There was a sharp rise (P<0.001) in SGOT, SGPT and ALP
activities in the nimesulide treated experimental group
as compared to the control group. The SGOT, SGPT and
ALP activities were significantly (P<0.001) decreased in
BH treated control group compared to the control group.
BH significantly (P<0.001) decreased SGOT, SGPT and ALP
activities in BH pretreated nimesulide treated experimental
group compared to the nimesulide treated experimental
group. There was a sharp decline (P<0.001) in SGOT,
SGPT and ALP activities in the Hepamerz treated control
group compared to the control group. The SGOT, SGPT
and ALP activities were significantly (P<0.001) decreased
in Hepamerz treated control group in comparison to BH
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treated control group. The SGOT, SGPT and ALP activities
were significantly (P<0.001) decreased in Hepamerz
pretreated nimesulide treated experimental group when
compared to nimesulide treated experimental group. The
results are shown in Table 1.

There was a sharp decline (P<0.001) in SOD activity both
in serum and liver in the nimesulide treated experimental
group as compared to the control group. The SOD activity
was significantly (P<0.001) increased in BH treated control
group compared to the control group, both in serum and
liver. BH significantly (P<0.001) increased SOD activity in
BH pretreated nimesulide treated experimental group in
comparison to nimesulide treated experimental group, both
in serum and liver. There was a sharp increase (P<0.001)
in SOD activity both in serum and liver in the Hepamerz
treated control group compared to the control group.
The SOD activity was significantly (P<0.001) increased
in Hepamerz treated control group in comparison to BH
treated control group both in serum and liver. The SOD
activity was significantly (P<0.001) increased in Hepamerz
pretreated nimesulide treated experimental group
compared to the nimesulide treated experimental group
both in serum and liver. The results are shown in Tables
2 and 3.

There was a sharp rise (P<0.001) in LPO level both in
serum and liver in the nimesulide treated experimental
group as compared to the control group. The LPO level
was significantly (P<0.001) decreased in BH treated control
group compared to the control group, both in serum and
liver. BH significantly (P<0.001) decreased LPO level in
BH pretreated nimesulide treated experimental group in
comparison to nimesulide treated experimental group,
both in serum and liver. There was a sharp decline (P<0.001)
in LPO level both in serum and liver in the Hepamerz
treated control group when compared to the control group.
The LPO level was significantly (P<0.001) decreased in
Hepamerz treated control group compared to the BH treated
control group, both in serum and liver. The LPO level was
significantly (P<0.001) decreased in Hepamerz pretreated

Table 1: Effect of BH on SGPT, SGOT and ALP activity in
nimesulide-induced hepatotoxic rat model

Group (n) SGPT (lU/1) SGOT (lu/1)  ALP (1u/1)
Control 51.89+0.09 57.85+1.02  58.83+0.09
Nimesulide treated 132.21£1.04™"  131.84£0.42"" 134+0.25™"
BH + Control 45.20+0.02" 46.12+0.03"  42.54+0.04"
BH + Nimesulide 90.23+0.45"  92.46%0.09" 91.43+0.08™
Hepamerz + Control 41.660.02" 41.43+0.03"  38.02+0.04"
Hepamerz + Nimesulide  83.38+0.12""  85.88+0.09"" 85.47+0.11""

Values are mean + SEM, n=6. Data were analyzed statistically using one-way ANOVA
test followed by multiple comparison t-test. "P<0.001 when compared with control group;
“P<0.001 when compared with nimesulide treated group; “"P<0.001 when compared
with other mentioned groups. BH — Benincasa hispida; SGPT — Serum glutamate
pyruvate transaminase; SGOT — Serum glutamate oxaloacetate transaminase;

ALP — Alkaline phosphatase
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Table 2: Effect of BH on serum antioxidant enzymatic changes in nimesulide-induced hepatotoxic rat model

Group (n) SOD LPO (nmol of [TBARS/-g] CAT GSH
(% inhibition unit) mol of tissue) (% inhibition unit) (mg/g of tissue)

Control 13.61+0.09 5.010.01 14.61+0.02 32.35+0.09
Nimesulide treated 24.23+0.04™ 12.22+0.02"" 26.84+0.04" 3.55+0.05""
BH + Control 10.20+0.02" 2.34+0.02" 10.12£0.03" 36.54+0.09"
BH + Nimesulide 18.27+0.04™ 8.68+0.04" 20.43+0.05™ 11.12£0.06™"
Hepamerz + Control 16.66+0.02" 1.66%0.03" 8.87+0.04" 38.33+0.04"
Hepamerz + Nimesulide 17.15£0.02™" 7.12+0.03™" 18.84+0.03™ 14.43+0.10"

Values are mean + SEM, n=6. Data were analyzed statistically using one-way ANOVA Test followed by multiple comparison t-test. ‘P<0.001 when compared with control group;
“P<0.001 when compared with nimesulide treated group; "P<0.001 when compared with other mentioned groups. BH — Benincasa hispida; SOD — Superoxide dismutase;

LPO — Lipid peroxidation; TBARS — Thio-barbituric acid reactive substances; CAT — Ca

talase ; GSH — Glutathione;

Table 3: Effect of BH on tissue antioxidant enzymatic changes in nimesulide induced hepatotoxic rat model

Group (n) SOD LPO (nmol of [TBARS/-g] CAT GSH
(% inhibition unit) mol of tissue) (% inhibition unit) (ng/g of tissue)

Control 12.24+0.03 6.13£0.01 15.02+0.02 32.25+0.03
Nimesulide treated 25.23+0.02"" 13.34+0.02""" 27.77+0.04"" 3.78+0.06""
BH + Control 10.26+0.02" 2.75+0.03" 10.14+0.03" 37.48+0.03"
BH + Nimesulide 17.98+0.017" 8.46+0.04™" 19.94+0.04™ 12.23+0.04™
Hepamerz + Control 15.92+0.04" 1.62+0.02" 8.84+0.04" 39.29+0.02"
Hepamerz + Nimesulide 16.44+0.01"" 6.69+0.04™ 17.56+0.06™" 15.57+0.02""

Values are mean + SEM, n=6. Data were analyzed statistically using one-way ANOVA Test followed by multiple comparison t-test. ‘P<0.001 when compared with control group;
"P<0.001 when compared with nimesulide treated group; “"P<0.001 when compared with other mentioned groups. BH — Benincasa hispida; SOD — Superoxide dismutase;
LPO - Lipid peroxidation; TBARS — Thio-barbituric acid reactive substances; CAT — Catalase; GSH — Glutathione

nimesulide treated experimental group when compared to
the nimesulide treated experimental group, both in serum
and liver. The results are shown in Tables 2 and 3.

There was a sharp decline (P<0.001) in CAT activity both
in serum and liver in the nimesulide treated experimental
group as compared to the control group. The CAT activity
was significantly (P<0.001) increased in BH treated control
group when compared to the control group, both in
serum and liver. BH significantly (P<0.001) increased CAT
activity in BH pretreated nimesulide treated experimental
group in comparison to nimesulide treated experimental
group, both in serum and liver. There was a sharp
increase (P<0.001) in CAT activity, both in serum and
liver in the Hepamerz treated control group compared
to the control group. The CAT activity was significantly
(P<0.001) increased in Hepamerz treated control group in
comparison to BH treated control group, both in serum
and liver. The CAT activity was significantly (P<0.001)
increased in Hepamerz pretreated nimesulide treated
experimental group when compared to the nimesulide
treated experimental group, both in serum and liver. The
results are shown in Tables 2 and 3.

There was a sharp decline (P<0.001) in GSH level both in
serum and liver in the nimesulide treated experimental
group as compared to the control group. The GSH level
was significantly (P<0.001) increased in BH treated control
group compared to the control group, both in serum and
liver. BH significantly (P<0.001) increased GSH level in
BH pretreated nimesulide treated experimental group in
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comparison to nimesulide treated experimental group, both
in serum and liver. There was a sharp increase (P<0.001) in
GSH level, both in serum and liver in the Hepamerz treated
control group compared to the control group. The GSH
level was significantly (P<0.001) increased in Hepamerz
treated control group when compared to the BH treated
control group, both in serum and liver. The GSH level was
significantly (P<0.001) increased in Hepamerz pretreated
nimesulide treated experimental group compared to
nimesulide treated experimental group both in serum and
liver. The results are shown in Tables 2 and 3.

DISCUSSION

The present study evaluates the protective role of aqueous
pulp extract of BH on nimesulide-induced hepatotoxicity
in albino rat model with the possible involvement of the
antioxidants. SGPT, SGOT and ALP are the most sensitive
tests employed in the diagnosis of hepatic disease. Extensive
liver damage by nimesulide itself decreases its rate of
metabolism and other substrates for hepatic microsomal
enzymes. It is evident from the results of the present
investigation that treatment with aqueous pulp extract of BH
significantly decreased the SGPT, SGOT and ALP activities
at a dose of 400 mg/kg body weight. These findings can be
explained by alterations of the LPO level and antioxidant
activities such as that of SOD, CAT and GSH, both in serum
and liver tissue.

Free radicals play a crucial role in the pathogenesis of
liver damage. LPO can be used as an index for measuring
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the damage that occurs in membranes of tissue as a result
of free radical generation.”**] In our present study, oral
administration of nimesulide, significantly increased the
LPO level. Significant elevation of LPO level observed in
nimesulide treated experimental-group is possibly due to
the generation of free radicals via auto-oxidation or through
metal ion or superoxide catalysed oxidation process. In the
present study, BH significantly decreased LPO level at a
dose of 400 mg/kg body weight compared to other groups.
The aqueous pulp extract of BH was found to have excellent
scavenging effect on LPO, which was well comparable with
the standard drug Hepamerz. So, from the results obtained
on LPO levels, it may be concluded that the protection by
BH may be due to vitamin E, beta-carotene, flavonols, and
flavonoids, which are present in BH pulp extract.

Endogenous antioxidant status in nimesulide-induced
experimental rat group was evaluated here by noting the
activities of CAT, SOD and GSH as these are the important
biomarkers for scavenging free radicals.*!

CAT, the enzyme, protects the tissues from highly reactive
hydroxyl radical, catalyzes the reduction of hydrogen
peroxide. The primary role of CAT is to scavenge H,O, that has
been generated by free radicals or by SOD in its - removal of
superoxide anions, and convert it to water.?” The destruction
of superoxide radicals is catalysed by SOD, which is an
important defence system against oxidative damage. From
our experimental results of the aforesaid antioxidant enzyme
activities in serum and liver tissues, it is clear that nimesulide
significantly decreased SOD, CAT, GSH activities in
nimesulide treated experimental group compared to — control
group, BH treated control group, Hepamerz treated control
group, Hepamerz pretreated nimesulide treated experimental
group and BH pretreated nimesulide treated experimental
group. So, it may be concluded that the protection by BH may
be due to vitamin E, beta-carotene, flavonols, and flavonoids,
which are present in BH pulp extract.

Glutathione is an endogenous antioxidant, which is present
majorly in the reduced form within the cells. It prevents
the hydroxyl radical generation by interacting with free
radicals. During this defensive process, GSH is converted
to oxidised form under the influence of the enzyme
glutathione peroxidase (GPx). The decreased level of GSH
in nimesulide treated experimental group seen in our
study indicates that there was an increased generation of
free radicals and the GSH was depleted during the process
of combating oxidative stress.®**!! This has probably been
possible either from the low level of reactive oxygen species
(ROS) production or through a rapid dissolution of ROS
that has further been strengthened by the elevated activities
of important antioxidant defense enzymes CAT and SOD,
studied in this experiment. BH has potential antioxidant
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action on colchicines-induced experimental rat model of
Alzheimer’s disease.' The preliminary phytochemical
analysis of the extract showed the presence of flavonoids.
Since the anti-oxidant and hepatoprotective activities of
certain flavonoids from plant origin have already been
established,® we can speculate that these constituents may
be responsible for the observed protective effects.

Phenolics are capable of scavenging peroxyl radicals.!
Literature report has shown that the BH contains high levels
of vitamin E and beta-carotene which help in protecting
the rat neurons against oxidative stress because vitamin E
(alpha tocopherol and other tocopherol) is the most potent
antioxidant that can break the propagation of free radical
chain reactions in the lipid part of biological membranes. It
may be inferred from the present results that BH protects
rat liver against oxidative stress as is evidenced from our
results of SGPT, SGOT, ALP, LPO, CAT, SOD and GSH
activities, possibly by vitamin E, beta-carotene, flavonols
and flavonoids, which are present in BH pulp.

The salient findings of our present study suggest that
phenolic compounds of the BH pulp extract provide a good
source of antioxidants that could offer potential protective
effects against LPO and which could be exploited to make
a hepato-protective formulation.

ACKNOWLEDGMENTS

We are highly indebted to B.Sc final year students, Krishnath
College, University of Kalyani, and B.Sc final year students, Katwa
College, University of Burdwan, for their valuable co-operation.
The authors have no conflicts of interest and there is no funding
agency to support of this study and its publication.

REFERENCES

1. Preussmann R. Hepatocarcinogens as potential risk for human
liver cancer. In: Remmer H, Bolt HM, Bannasch P, editors. Primary
liver tumors. Lancaster: MTP Press; 1978. p. 11-29.

2. Bianchi M, Broggini MA. Clinical trial compairing the efficacy of
nimesulide celecoxib and rofecoxib in osteoartharitis of the knee.
Drugs 2003;63 Suppl 1:37-46.

3. Jackson L, Robert II, Jason D. Analgesic, anti pyretic and anti
inflammatory agents and drugs employed in the treatment of
gout. Phamacological basis of therapeutics. America: McGraw-Hill
Professional; 2002. P. 687-727.

4. Solomon D, Glynn R, Mogoun H. Cardiovascular outcomes in
new users of coxibs and nonsteroidal anti inflammatory drugs.
Artharitis Rheum 2006;54:1378-89.

5. Morrison BW, Daniel SE, Kotey P. Rofecoxib a specific cyclogenase-2
inhibitor in primary - dysmanorhoea - A randomized controlled
trial. Obstet Gynecol 1999;94:504-8.

6. Laporte JR. Upper gastrointestinal bleedings associated with the
use of NSAIDs. Drug Saf 2004;27:411-20.

7. Dinchuk JE, Car BD, Focht R]. Renal abnormalities and
altered inflammatory response in mice lacking COX-II. Nature
1995;378:406-9.

International Journal of Green Pharmacy 196



10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Das and Roy: Hepatotoxicity and effect of Benincasa hispida

Rainsford KD. An analysis from clinico-epidemiological data
of the principal - adverse events from the COX-2 selective
NSAID, nimesulide, with particular reference to hepatic injury.
Inflammopharmacology 1998;6:203-21.

Fossaluzza V, Montagnani G. Efficacy and tolerability of nimesulide
in elderly patients with osteoarthritis: Double-blindtrial versus
naproxen. | Int Med Res 1989;17:295-303.

McCormick PA, Kennedy F, Curry M, Traynor O. COX-2 inhibitor
and fulminant hepatic failure. Lancet 1999;353:40-1.

Hawkey CJ. COX-2 inhibitors. Lancet 1999;353:307-14.

Tan HH, Ong WM, Lai SH, Chow WC. Nimesulide induce
hepatotoxicity and fatal hepatic failure. Singapore Med |
2007;48:582-5.

Rodrigo L, De FR, Perez-Pariente ]M, Andrade JR. Nimesulide
induced severe hemolytic anemia and acute and severe hemolytic
liver failure leading to liver transplantation. Scand Gastroentrol
2002;37:341-3.

Maryam S, Shahzad AW, Ahmad S, Bhatti AS, Aziz K. Combination
therapy of isoniazid and hepamerz (L-ornithine, L-aspartate)
effects on liver and kidney functions of rabbits. Special edition.
Annals 2010;16:95-9.

Malhotra SC. Pharmacological investigation of certain medicinal
plants and compound formulations used in Ayurveda and Siddha.
1% ed. Gwalior: Central Council for Research in Ayurveda and
Siddha; 1996. p. 209-326.

Ansari NA. Anthelmintic activity of Benincasa hispida seeds—a
preliminary study (Abstr.). Indian ] Pharmacol 1981;13:89.
Chopra RN. Glossary of Indian Medicinal Plants. New Delhi: CSIR,
1956. p: 35.

Yashizumi S, Murakam T, Kadoya M, Matsuda H, Yamahara J,
Yoshikava M. Histamine release inhibitors from was guard the fruits
of Benincasa hispida (thunb). Yakugaku Zassi 1998;118:188-92.

Roy C, Ghosh TK, Guha D. The antioxidative role of Benincasa
hispida on colchicine induced experimental rat model of
Alzheimer’s disease. Biogenic Amines 2007;21:44-57.

Kind PR, King EJ. Method of practical clinical biochemistry. In:
Invarley H, Gowenlock AH, editors. London: Bell Meditors; 1980.
p- 899-900.

Reitman S, Frankel SA. Colourimetric method for the determination
of serum glutamic oxalacetic and glutamic pyruvic transaminases.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Am | Clin Pathol 1957;28:56-63.

Mishra HP, Fridovich I. The generation of radical during superoxide
auto oxidation of hemoglobin. ] Biol Chem 1972;34:30-7.
Bhattacharya SK, Bhattacharya A, Das K, Muruganandam AV,
Sairam K. Further investigations on the antioxidant activity of
Ocimam sanctum using different paradigms of oxidative stress
in rats. ] Nat Rem 2001;1:6-16.

Cohen G, Dembiec D, Marcus J. Measurement of Catalase activity
in tissue extracts. Anal Biochem 1970;34:30-7.

Ellman GL. Tissue sulfhydryl groups. Arch Biochem Biophys
1959;82:70-7.

Dianzani MU. Lipid peroxidation in ethanol poisoning: A critical
reconsideration. Alcohol 1985;20:161-73.

Husain K, Somani SM. Interaction of exercise and ethanol on
hepatic and plasma antioxidant system in rat. Pathophysiology
1997;4:69-74.

Venkateswaran S, Pari L. Effect of Coccinia indica leaves on
antioxidant status in streptozotocin-induced diabetic rats.
J Ethnopharmacol 2003;84:163-68.

Riviere S, Birlouez--Aragon I, Nourhashemi F, Vellas B. Low
plasma vitamin C in Alzheimer patients despite an adequate diet.
Int ] Geriatr Psychiatry 1998;13:749-54.

Reiter R]. Melatonin: Lowering the high price of free radicals.
News Physiol Sci 2000;15:246-50.

Schulz JB, Lindenau ], Seyfried J, Dichgans J. Glutathione,
oxidative stress and neurodegeneration. Eur J Biochem
2000;267:4904-11.

DiCarlo G, Mascolo N, Izzo AA, Capasso F. Flavonoids: Old
and new aspects of a class of natural therapeutic drugs. Life Sci
1999;65:337-53.

Oh H, Kim DH, Cho JH, Kim YC. Hepatoprotective and
free radical scavenging activities of phenolic petrosins and
flavonoids isolated from Equisetum arvense. ] Ethnopharmacol
2004;95:421-4.

How to cite this article: Das SK, Roy C. The protective role of Benincasa
hispida on nimesulide - induced hepatotoxicity in albino rat model. Int J Green
Pharm 2011;5:192-7.

Source of Support: Nil, Conflict of Interest: None declared.

Author Help: Reference checking facility

e Example of a correct style

Sheahan P, O’leary G, Lee G, Fitzgibbon J. Cystic cervical metastases: Incidence and diagnosis using fine needle aspiration biopsy.

Otolaryngol Head Neck Surg 2002;127:294-8.

*  Only the references from journals indexed in PubMed will be checked.

*  Enter each reference in new line, without a serial number.
*  Add up to a maximum of 15 references at a time.

e |f the reference is correct for its bibliographic elements and punctuations, it will be shown as CORRECT and a link to the correct

article in PubMed will be given.

e [f any of the bibliographic elements are missing, incorrect or extra (such as issue number), it will be shown as INCORRECT and link to

possible articles in PubMed will be given.

The manuscript system (www.journalonweb.com) allows the authors to check and verify the accuracy and style of references. The tool checks

the references with PubMed as per a predefined style. Authors are encouraged to use this facility, before submitting articles to the journal.

e The style as well as bibliographic elements should be 100% accurate, to help get the references verified from the system. Even a
single spelling error or addition of issue number/month of publication will lead to an error when verifying the reference.

197

International Journal of Green Pharmacy

| July-September 2011 |



