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ABSTRACT

All parts of the plant Benincasa hispida is tragdlitty used in different diseases because of theidicimal
properties. The endocarp and rind of the fruit igrdtic. The present study was carried out to evaluate theetic
effect of ethanol extract of Benincasa stem (EEBE&)ts in comparison with standard drug Hydroatdthiazide.
Forty five male Swiss albino rats aged ten to teeteeks of male sex weighing about 175-200 g wkent and
after acute toxicity studies three different dosese selected. The animals were divided into fifferent groups.
The first group was kept as the control (Normalir&g| second as the standard (Hydro chlorthiazideyl the
remaining three groups as Test |, Test Il, and THsand given different doses of the EEBCS. Dtigrand
Natriuretic activities were carried out by admimition of normal saline along with the treatmentdukes. The
volume of urine (in ml) and the Nak" and Clcontent in the urine were measurdthe results were expressed as
mean+ SD. Statistical analysis was carried out by usikigOVA followed by Dunnet’s multiple comparisondest
using primer of biostatistics McGraw—Hill softwakersion 5.0.0.0 (2011). P-values < 0.05 were cogrgd
significant. The extract at 100 and 200 mg / kgpdorced significant diuresis and increased sodiumiehtion but
not potassium. Thus the study elucidates that aggextract of Benincasa stem possess significantetit,
Saluretic, Natriuretic and carbonicanhydrase adtivi
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INTRODUCTION

Herbal medicine is the oldest form of health carevn to mankind and use of herbal drug for humaitheare is
probably as ancient as mankind. Medicinal plants lma important sources of unknown chemical substamgth
potential therapeutic effects. Besides, the Worlshlth Organization has estimated that over 75%hefworld’s
population still relies on plant-derived medicinespally obtained from traditional healers, for ibasealth-care
needs[1].The study of plant species with diureffeats is still a fruitful research in search ofwndiuretics. The
rind of the fruit is diuretic[2].According to presils ethno pharmacological survey carried Behincasa cerifera
exerts Reno protective activity probably by theicadscavenging activity[3].Diuretics are the drubat increase
the rate of urine flow; clinically useful diuretici#so increase the rate of excretion of Naatriuresis) and an
accompanying anion, usually CMost clinical applications of diuretics aim toduee extracellular fluid volume
(edema) by decreasing total body NaCl content.cAtfh continued administration of diuretic causssstained net
deficit in total N&, the time course of natriuresis is finite becatesgal compensatory mechanisms brings Na
excretion in line with the Naintake, a phenomenon known as diuretic brakingréics alter the excretion of other
cations (e.g. K H*, C&™ and Md"), anions (e.g. CHCo; and HPa,) and uric acid. In addition diuretics may alter
renal hemodynamics indirectly mediated by Iqmalstaglandins synthesis [#]is documented thaenincasa
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hispidafruit juice was used in traditional medicine to dexse hypertension due to its diuretic effect. Fhisly was
done to confirm its diuretic effect. It is documeahtthat all parts oBenincasa Hispidae. fruit, pericarp and seeds
except stem has diuretic effect. This study is dongucidate diuretic effect stem extract oBenincasa Hispida.

EXPERIMENTAL SECTION

Collection of the plant: The study was done during June 2012 to Novemb&2.2Dhestem of Benincasa hispida
was obtained from a vegetable garden near Khamrmamidentification and authentication of the plamts done
at the department of Botany, Government degreege]lKhammam.

Extraction procedure

The preparation of extract from tretem ofBenincasa hispidavas done in the department of Pharmacology,
Mamata Medical College at Khammam. Shade dskedn of Benincasa hispidsithout leaves was cut into small
pieces and was then finely powdered. The powdeteth svas extracted with ethanol by process of simple
maceration [5].

Animals

Adult male Swiss albino rats, weighing between 225gm were used in the study. The animals werengiiree
access to food and water. The experiment compliddtive guidelines for animal experimentation of taboratory
and was approved by the Institutional Animal Ethidsmmittee (IAEC) Registration number 285/CPCSEA.Th
guidelines for the investigation of experimentgdmscious animals were followed in all tests.

Drugs
Tab. Hydrochlorothiazide 25mg, manufactured by Bharmaceuticals was used in the study.

Toxicity Evaluation in Albino Rats

The ethanol extract was tested for its acute ttxiai albino rats. Acute oral toxicity was perforthas per OECD-
423 guide lines [6]. To determine the acute toyjdihe extract was administered orally in an ascendrder and in
widely spaced doses that is 0.25g/ kg, 0.5g/kda@kg and 1g/kg to different groups of albino rdtao albino rats
were used in each group; the control albino rateived normal saline). The animals were observedgieally for

forty eight hours. The parameters which were oleskrwere hyperactivity, sedation, loss of rightirgflex,

respiratory rate and convulsions. There were n@&teects and mortality. The optimization of thiéeetive dose
was calculated by taking one tenth of the maximwsed that is 100mg/kg and the other two doses wiete

taken were half and double of the one tenth doséchnis 50mg/kg and 200mg/kg respectively. Thessedavere
then compared with the control group which receimedmal saline 25ml/kg body weight and with thenstad

group which received hydrochlorothiazide 2.5mg/kgypweight for the evaluation of the diuretic aitfiv

Experimental design:

The diuretic activity in rats was studied by moeiifi Lipchitz test [7].Adult male Swiss albino rat®ighing
between 175-225gm were used. The room temperatasenmaintained between 27-290C. Food was restrikded
hours prior to the experiment with free access atew All the animals were hydrated with 25ml/kg0d®% normal
saline orally. The animals were divided into fivegps with nine rats in each group. In all the adgrurinary
bladder was emptied before administration of diigst group of nine rats were kept as control, \whiere given
only 0.9% normal saline 25ml/kg body weight oralljhe animals were then transferred to the metalwages;
three animals per cage and time noted. Second grbome rats were fed with normal saline 25ml/kgng with
standard hydrochlorothiazide 2.5mg/kg orally anehtklransferred to the metabolic cages housing @mewals per
cage and time noted. The third group of nine ra#s waken as test group and the ethanol extracteof &f
Benincasa hispidavhich was obtained in liquid form was given ora#liong with normal saline at the dose of
50mg/kg, keeping the volume administered constAnimals were subsequently transferred to metabadiges
housing, three animals per cage. The fourth grdupiree rats was given 100mg/kg of test dose oralbng with
normal saline, keeping the volume administered tzonis The fifth group of nine rats was given 200kggof test
dose orally along with normal saline, keeping tbkimne administered constant. The urine was coliectdoeakers
for a period of five hours in all three groups. Tlaés were not given food or water during the eikpent. At the
end of five hours, the bladder of each rat was edgty pulling the tail at the base to collect thsidual urine.
Urinary volume and urinary pH was noted and sampie® taken for estimation of urinary electrolytessodium,
potassium and chloride using spectrophotometer.raiteewere kept back again in metabolic cages aimg was
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collected after twenty four hours and subjected ddnary analysis including Natriuretic activity @grcarbonic
anhydrase inhibition activity.

Measurement of Urinary Volume and Electrolytes

The collection of urine was done by placing therals in metabolism cages. The collected urine géimated for
volume. The pH was measured by using a digitainpéder. The pH reading was noted for the contralndard
(hydrochlorothiazide) and different doses of testrels. The estimation of the urinary electrolytess done by
using a digital spectrophotometer (Mfd by Electosnindia, Model 301) by using an electrolyte kitigthwas
manufactured by M/S Excel Diagnostics, Pvt.Ltd, alyderabad.

Saluretic, Natriuretic and Carbonic Anhydrase Inhibition

The sum of N& and Clexcretion was calculated as a parameteiSaluretic activity. The ratio NaK* was
calculated for Natriuretic activity. The ratio ONa" + K* (ion quotient) was calculated to estimate carbonic
anhydrase inhibition [7].

Statistical analysis

The results are expressed as mean values + S.Ddésth Deviation) Statistical comparison was caribed by
analysis of variance (ANOVA). The difference betwdbe means of treated groups and the non-treatetiot
group was evaluated by the Dunnette’s Multiple Cargons Test. The results were considered statilstic
significant when P was < 0.05.

RESULTS
All the data subjected to Statistical analy#il the values were expressed as Mean + SD. Tfferdhces were
compared using one way analysis of variance (ANO¥@#pwed by Dunnet’'s t test. The p values <0.05ave

considered significant.

Table1A: Comparison of effect of different doses dfest drug on 5hr excretion of urinary pH, urinary volumeNa* K* Cl"excretion with
control and standard groups represented as Mean +SE

Treatment groups Urinary pH Urinary Urinary N& Urinary K* Urinary CI
n=9 yp volume ml/kg | excretion mg/kg| excretion mg/kg| excretion mg/kg
Group l(control 8 7.14:0.049 |  78.97%0.028 19.9£0.1 267.9+0.21
(Normalsaline25ml/k
Group-lI(Standard) % * « *x
HT 2.5mg/kg 8 19+1 145+5 18.5+05 116.2+0.40
Group-lli(Test-1) * % * ok
EEBC 50mg/ki 9 9.5+ 0.04 545+0 19.5+0.14 158.3+0.29
Group-IV(Test-l) * * « -
EEBC -100mg/kg 8 7.75£0.04 205 +15 26.25+ .33 201 +15
Group-V(Test-lll) * > * o
EEBC -200mg/kg 7 11 +1 301 +1 25.84+0.34 145 +0.13

EEBC-Ethanol extract of stem of Benincasa,*sigaificP<0.05, **Highly Significant P<0.000, HT-Hydrbtorothiazide

Table IB 5 hrs Saluretic, Natriuretic and Carbonicanhydrase inhibition

Treatn:]e:r;t GroupP | sajuretic activity| Natriuretic activity ~ Carbonialaydrase inhibition
ﬁg?;gll(sgﬁzgc;)sm/kg 346.87 3.96 2.7
ﬁ%og.%ﬂ(;tkzndard) 261.2 7.8 0.7
b o nl 213.18 2.88" 214
Sty o, 464 7.86¢ 0.86+
Eéoéjg-\;g)enig}:% 334.8 7.34* 0.67**

EEBC--Ethanol extract of stem of Benincasa,* sigaift P<0.05, **Highly Significant P<0.000 HT-- Hydchlorothiazide.
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EVALUATION

The sum of Naand CT excretion is calculated as Parameter for Saluagtivity. The ratio N¥K* is calculated for
Natriuretic activity. Values greater than 2.0 iratiz a favorable Natriuretic effect. Ratios gre#ttan 10.0 indicate a
potassium-sparing effect. The ratioM8la” + K (ion quotient) is calculated to estimate carbonmyarase
inhibition. Carbonic anhydrase inhibition can beclaged at ratios between 1.0 and 0.8. With deangasitios
slight to strong carbonic anhydrase inhibition barassumed.

Table-IIA Comparison of effect of different doses btest drug on 24 hr excretion of urinary pH, urinary volume, Na+, K+ and CI-
excretion with control and standard groups represeted as mean +SEM

Treatment Group Urinary pH Urinary Urinary N& Urinary K Urinary CI

n=9 yp volume ml/kg | excretion meq/kg| excretion meg/kg| excretion meg/kg

Group-I(Control) 8 1425+0.25| 63.17£0.017 21.65+ 0.05 264.2+ 0.2

Normalsaline25ml/kg

Group-lI(Standard) 8 . o x

HT 2.5malke 5+1 173.2+ .44 21+1 158.240.25

Group-lli(Test-I) 8

EEBC 50mg/kg 3.4+ 0.4** 184.5+4.5 * 20.78 £ 0.18* 177.3+0.09**

Group-IV(Test-l) 8 x x " "

EEBC -100mg/kg 24+0.2 301 +£1 32.39 £0.49 2645 +0

gggjg_\;%e;;}ﬂ)g 10 5.640.3% 260.8+0.23% 31.92 +002** 216 £ 0.11*

EEBC-Ethanol extract of stem of Benincasa,* sigaift P<0.05, **Highly Significant P<0.000, HT- Hydchlorothiazide

Table—IIB 24 hrs Saluretic, Natriuretic and carbonic anhydrase inhibition

Treatmne:rg Groups Saluretic activity| Natriuretic activity — Carbonialaydrase inhibition
Norial salne Zomik 327.35 2.91 311
S;Olzj.%_rl#(gs/tkzndard) 331.4 8.24 0.81*

AEBC s0make 3618 3575 086"
AEBC 100mgiy 2045 09 42
Eé(gjg\zlg)zﬁ;/llgt) 4768 8.17* 0.737%

EEBC-Ethanol extract of stem of Benincasa,*sigaificP<0.05, **Highly Significant P<0.000 HT- Hydrbtorothiazide

EVALUATION: The sum of Naand CI excretion is calculated as Parameter for Salumstitvity. The ratio
Na'/K* is calculated for Natriuretic activity. Values gter than 2.0 indicate a favorable Natriuretic eff®atios
greater than 10.0 indicate a potassium-sparingefide ratio Cl, Na + K" (ion quotient) is calculated to estimate
carbonic anhydrase inhibition. Carbonic anhydragbition can be excluded at ratios between 1.0 @B8d With
decreasing ratios slight to strong carbonic anksaliahibition can be assumed.

Results: 5 hr Urine collection (Table 1A

Urine Volume

Table IA shows that the increase in urine volumio¥ang the administration of the extracts. Ethamsitract
produced a significant increase in urine volume J@¥ compared with the control group. In test gsoypl and 111
though the UV was significantly greater than thatow group, it was lesser than the standard grotp. UV in the
test group Il is less than the other two groups.

Electrolyte Excretion (Table 1A)

Table 1A shows the urinary electrolyte contentdwiing the administration of the extracts. Thersigmificant dose
dependent increase in Nand K'excreation in three test groups: &lcretion is highly significant in all Test groups
compared with the control group. Changes in pararadike pH were not significant when compared ¢atwol
group.
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Effects on Natriuretic, Saluretic and Carbonic Anhydrase Inhibition (Table IB)

From the Table 1B, the ethanol extracBahincasa hispidahowed potent Saluretic activity with Test Il anelsT
Il groups comparable with control and standard sighificant Natriuretic effect is seen with alktegroups. Also
there is highly significant increase in carbonibyrase inhibition with Test Il and Test Il groups

24 hr urine collection (Table IIA)
Urinary volume: Urinary volume (UV) during the period of 24 houileation was a significant in all test groups in
testlll The UV in test lll was greater than gtandard group.

Urinary sodium: Urinary Na excretion in all test groups was significantlyreamsed when compared with standard
and control but it was highly significant in tesbgp Il and Test group 1l

Urinary potassium: Urinary K" excretion increased significantly in Test Il &lWhen compared with standard and
control and highly significant in Test IlI.

Urinary chloride: Urinary CI excretion was significant in all Test groups whmympared with standard and
control but highly significant in Test | and TeHtdroups.

24 hrs Saluretic, Natriuretic and Carbonic anhydra inhibition (Table 1I1B)

Test groups | and Il have high Saluretic activitgen compared with control and standard and alscsihumificant
Natriuretic activity. Carbonic anhydrase inhibitiantion was significant in Test | group but higklgnificant with
Test Il group.

DISCUSSION

Drugs are produced synthetically by modern techglélybridization techniques are being used fortlsgsizing
monoclonal antibodies for various diseases. LaBd#ye therapy and Stem cell therapy had come iméctipe to
treat different diseases. Still plants are indisable source of medicinal preparations even tolidy.an era of
phytomedicines which link traditional and modernd@es. Mankind has a long history in the use efbhl
medicines. Rig-Veda and Ayurveda (4500-1600 BCgatthat ancient Indians had a rich knowledge efube of
medicinal plants. India unquestionably occupiesttipemost position in the use of herbal drugs semeaent times
utilizing nearly 600 plant species in differentrfarlations. Great majorities of people in India haeen depending
on crude drugs for the treatment of various diseaseevidenced from well documented indigenouseBygif
medicines, Ayurveda and Unani. The Materia Medicthese systems contains a rich heritage of indigsrherbal
drugs [8]. Different parts of Benincasa hispidanpliaas been studied extensively for various dissrdehe fruit of
Benincasa hispid@rhumb) Cogan, commonly called as white gourd brgmurd belongs to family Cucurbitaceous.
It is employed as a main ingredient in kusmandgdehin Ayurvedic system of medicine. The lehyane¢alary)
is used as rejuvenating agent and also in numerenv®us disorders.

For centuries it has been used for various empigpglications in ailments such as dyspepsia, Ingrsiensation,
vermifuge, heart disease, diabetes and urinanasgésf9][10] however, some scientific studies eariout reveal its
anti-inflammatory[11],diuretic[12] ,hypoglycemic[],Ranti-Alzheimer’'s[14], anti diarrheal[15],antickant[16],
antiulcer [17], anti obesity[18],antihistaminic[18hd anticancer[20] activities. It is also usedlisorders related to
urinary tract The major constituents of this fruits are triterpiels, flavonoids, glycosides, saccharides, caratene
vitamins, § sitosterin and uronic acid [8, 21, 22].The padediare seeds, fruits and fruit juice. It is doentad
thatBenincasa hispid#uit juice was used in traditional medicine to dexse hypertension due to its diuretic effect.
It has been documented that the juice of Ash gawrdBenincasa hispidavas used in traditional medicine to
decrease hypertension and for the prevention ofirrest renal calculi. According to a previous ethno
pharmacological survey which was carried outBemincasa ceriferait was reported to exert a renoprotective
activity, probably by its radical scavenging adiiviThe pretreatment witlBenincasa cerifergrevented renal
ischemia/reperfusion-induced lipid peroxidation amdtected the kidneys from severe increase in RI&S
products, the depletion of superoxide dismutaseraddced glutathione in rats which were exposetieaenal I/R
[23].The effect ofBenincasa hispid@n the renal excretory function was studied inladnoale guinea pigs by the
method which was described by Klatt et al[24]. Thesent study was done to confirm its diuretic alsd for its
Saluretic, Natriuretic and carbonic anhydrase iitioib activity of ethanol extract of stem &enincasa Hispida
which has not been evaluated so far. Diureticdhadirst line drugs used for the treatment of htgresion.
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The effect of ethanol extract of stem Bénincasa hispid@n renal excretory function was studied in adultana
Swiss albino rats. Acute toxicity studies conduabedrats did not show any change in the behavipattern. No
mortality was observed at the given doses as Wwelh hrs urinary analysis it was observed thatt thaximum
diuretic response was obtained at 200mg/kg (orad) an increase in diuretic effect is more with 5¢kgghan of
100mg/kg dose as shown in table 1A. There was amase of urinary volume in standard by 266.1 aB@l5],
108.5 and 154.06% in all test groups respectivEhe sodium excretion increased by 183.6% (P<0.6%)) %
(P<0.000), 259.5% (P<0.05), and 381.1% (P<0.00(%tamdard and test groups respectively. The valudest
group | and Test group Il are highly significamtere was a percentage increase of 92.9, 97.99 M 129.8%
(P<0.05) in K in standard and all test groups. Kheexcretion is more in Test Il and lll, whereas-Ekcretion was
highly significant in standard as well as in alittgroups (43.3, 59.08, 75.02 and 54.12%).It isl@vi that all the
doses of EEBC has diuretic effect along with exoretf salts, but the action is high with 200mghagy weight.
The K excretion is less with 50mg/kg body weighteTNatriuretic effect of EEBC is significant in &lst groups
but Saluretic effect is highest with 200mg/kg felkd by 100mg/kg lastly with 50mg/kg body weight whhiis in
correlation with similar study[25]. The carbonimhgdrase inhibition activity of EEBC is highly sifjoant with
100mg/kg and 200mg/kg weight. All the values mamgith above are in comparison to control.

Similar studies which were done with ethanol ancggueous extract &enincasa ceriferdruit showed almost the
same results [25]. Those studies showed a signifiterease in the Na+ and K+ excretion along withhary
volume as compared to that in the control group.iSmur study, 50mg/kg and 200mg/kg Bénincasa hispida
stem extract showed highly significant loss of sadi and chloride and a significant potassium loss.
Whereas100mg/kg EEBC has only significant losslefteolytes. This may be due to pharmacokinetited#nces

in the rate of absorption. We observed potent 8atuaction with all test doses and significant iaetic effect,
highly significant carbonic anhydrase inhibitiortigity with 100 and 200mg/kg dosages as shown ibld¢B

Analysis of 24 hr urinary excretion showed a sigaifit increase in the Na+, K+ and Cl excretionhireé test
groups (50,100,200mg/kg) but highly significant reese with 200mg/kg dose.(Table 1l) and potent 188l
activity with all three test doses, significant Natetic and carbonic anhydrase inhibition actiathvbOmg/kg dose.
Significant Natriuretic and highly carbonic anhyskanhibition action with 200mg/kg dose is observ@dble Il

B).From 5hr and 24 hr urine analysis we concludg #90mg/kg body weight is the most appropriate effetctive

dose as diuretic.

The role ofBenincasa hispidatem as a diuretic has been conformed in our sflidy active principles which are
responsible for the diuretic effect of the extraofsthis plant have not yet been elucidated, buydreliminary
photochemical analysis of the extracts revealedtheence of polar compounds such as flavonoidstandids. It
may be suggested that these substances may bas#dppat least in part, for the observed diuratitvity and that
they may act individually or synergistically. Acdimg to previous ethno pharmacological survey edrrout
Benincasa cerifera@xerts renoprotective activity probably by the cafliscavenging activity® Previous studies
have also demonstrated that there are several aordpavhich could be responsible for the diuretfeafof this
plant, such as flavonoids, saponins or organicsaf@d]. The overall mechanism seems to be the itidvibof the
tubular reabsorption of water and anif28] and this may be due to the stimulation of the negjidlood flow in the
kidney. The increased loss of Na+ and water istws for its use as an antihypertensive. Tweniy fiour urinary
electrolyte estimation also shows higher Salurelatriuretic and carbonic anhydrase inhibition @gtiwhich
indicates long duration of action of ethanol extiafcstem ofBenincasa hispida

CONCLUSION
Diuretic effect of different parts d8enincasa hispidafruit, leaf, and pericarp are studied in recesarg but not
stem. The results obtained in this study confirntieat stem extract of Benincasa hispida has potahiré&ic,
Natriuretic, and hyperkalaemic action along withbomic anhydrase inhibition action. Traditional wdéenincasa
hispidaas diuretic is confirmed from this study. Furthierdées are to be conducted to elucidate aboveasdidns.

REFERENCES

[1] NR, Farnsworth, O.Akerele ,AS Bingel,DD Soejart®,%uo ,.Bull. World Health Org1985 63, 83-97
[2] T. Jayasree et allpurnal of Clinical and Diagnostic Resear@?11, 5(3), 578-582

96



Jayasree Tirumalasettyet al J. Chem. Pharm. Res., 2013, 5(3):91-97

[3] Y. Bhalodia , N.Kanzariya , R.Patel ,N. Patel ,agWasiya ,N Jivani , H.Ravalran J Kidney Dis 2009 3(2),
80-5.

[4] G.Bertram . Katzung.: Basic and Clinical Pharmagpid.Oth Ed, McGraw Hill. Singapor2007.

[5] R.M Mehta; pharmaceutics 1: extraction processagimuous Soxhelts extraction002 157-158.

[6] Ecobichon, D. J.: The Basis of Toxicology Testi@BRC Press, New York.997.

[7] H. Gerhard Vogel. Diuretic and saluretic activibrug discovery and evaluation Pharmacological gs2ag
edition. Germany, Springer- Verlag Berlin Heidelipe2002323.

[8] AK Nadkarni ,In: Indian Materia Medica. Popular Prdicas Bombay, Indid976185-6

[9]1 LV Asolkar ,KK Kakker ,0J Chahre. Glossary of Indianedicinal plants, National Institute of Sciencwl a
Communication, New Delh200Q 119

[10]D Anil Kumar ,P Ramu lndian J PharmacoR002 34, 365-6.

[11]JK Gover , Rathisgndian J Pharmacol994 26, 66.

[12]MY Dong ,QH Lumz, Yin ,\WM Feng ,WM Xu JX,XuJdiangsu J Agricultural Sciencd995 1(3), 46-55.
[13]G. R. Battu, S. N. Mamidipalli, R.Parimi, R.K.Viala, R.P.Patchula, L.R.Moo&harmacognosy Magazine
2007, 3(10), 101-105.

[14]Chandan Roy, T. K. Ghosh, Debjani Guhdernational Journal of Pharmacolog2008 4(4),237- 244.
[15]Vrushabendra Swamy Bhyrapur Mathad, Sridhar ChaardarSreenivasa Rao Thirumala Settees, Dhanapal
Ramaiyan, Balamuralidhar Veeranna, Ashoka Babu Wach Lakshminarayana Settryranian Journal of
Pharmacology & Therapeutic8005 4(1), 24-27, 2005

[16]V Beena Shetty, Albina Arjuman, Aparna Jorapur,aRhajee Samanth, Sudhir Kumar Yadav, N Valliammai ,
Anna Deepthy Tharian, K Sudha , Gayathri M. Radian Journal of Physiology & Pharmacologg?008 52 (2),
178-182.

[17]1A Manish. Rachchh, M Sunita . Jalndian J Pharmacql2008 40(6), 271-275

[18]A. Kumar, R. Vimalavathinilndian J Pharmacql2004 36 (6), 348-350.

[19]D. Anil Kumar and P. Ramlndian J Pharmacgl2002, 34(5), 365-366.

[20]AKumar , Rama llindian Drugs2002 39, 9-13.

[21]E Wollen weber , R Faure , EM Gaydokndian drugs1991, 28(10), 458-460.

[22] S Yashizumi , T Murakam ,M Kadoya ,H Matsuda ,J dhara , M YoshikavaYakugaku Zassi998 118(5),
188-192.

[23]Y Bhalodia , N Kanzariya ,R Patel , N Patel , J Nagjya ,N Jivani , H Ravallran J Kidney Dis 2009 3(2),
80-5.

[24] Klattp, MuschaweckAm J. Vet Re$997, 36,919-23.

[25]V Ramadas. . Pandhai@rug Invention Today201Q 2(6), 308-10.

[26]S Tanaka , A Kanda , S| Ashiddapan J pharmacd99Q 54, 307-14.

[27]M Maghrani , N Zeggwagh , M Haloui ,M Eddouk& EthnopharmacoR005 99, 31-35.

[28]CV Pantoja , LCH chiang , BC Norris , JB ConclaEthnopharmacal993 31, 325-331.

97



