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ABSTRACT

Euphorbia hirta is normally used to treat numerous diseases, including
hypertension and edema. In this study, we evaluate the kidney damage by
theinduction of nitrobenzene (1000 mg/kg). The ethanolic extract (400 mg/
kg) of the plant used for treatment. The level of Membrane bound enzymes,
Na'/K* dependent AT Pase, Mg?* dependent ATPase are increased in treat-
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ment group (Group I11) when compared with carcinogeninduced rats (Group
I1). The level of Ca?*dependent ATPase is decreased in treatment group
(Group 111) when compared with carcinogen induced rats(Group I1).This
results shows that E.hirta extract prevent the kidney damage against ni-
trobenzene. In future, E.hirtaused for therapeutic applications.
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INTRODUCTION

Transmembrane(TM) proteinsplay important roles
insigna transduction, trangport of ionsand small mol-
ecules, volumeregulation, light harvesting, and many
other physiologic processes. Important issuesin mem-
brane proteinstudiesarehow TM helicesassembleand
examination of therd ativerolesof van der Waalsinter-
actionsand interhdlical hydrogen bonds¥. A Na-gradi-
ent isused in many tissuesto providethe activity of
different ion-exchangetransport systems. Theincrease
of intracellular Na+ concentration resultsin activation
of Na'/Ce?* exchanger that isembedded intheplasma
membraneof different cellsincluding nephron, neurons

and cardiac and smooth muscl€?.
Nitrobenzeneisanimportant toxic compoundwhich
inducesvarioustoxicitiesthat includes hematotoxicity,
immunotoxicity, hepatotoxicity and nephrotoxicity. Ni-
trobenzeneisprimarily employed asan oxidizing agent
inthe synthesis of alanine and benzene compounds. It
initiatesthe production of one ROS or may lead to the
production of othersthroughradica chainreaction. Eu-
phorbiahirta Linnisone of the plantswhich hasbeen
widely usedin severa countriesasan antidiarrhoeal,
antidiuretic, also asatreatment of expectorant, intesti-
nal allmentsof children and various skin diseases?. It
isapotential medication for asthma?. Itsdiuretic and
purgative action has been well documented and could
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TABLE 1: Concentration of membranebound enzymesin kidney of control and experimental groups

Particulars Group | Group I Group |11 Group IV
Na'-K* ATPase (i moles of phosphorus liberated/mg protein) 4424104  23+0228%*  27+08P**  4.0+145NS
Ca'- ATPase(u moles of phosphorus liberated/mg protein) 2.05+0.74  3.05+0.70%**  2.19+0.84°**  2.1+0.60°NS
Mg*- ATPase(u moles of phosphorus liberated/mg protein) 0.13+0.02  0.05+0.05%** 0.1+0.01 P ** 0.16+0.02NS

3Group Il compared with Groupl,*Group Il compared with Groupll,Group |V compared with Groupl,** Significanceat

p<0.01, * Significance at p<0.05, NS=Not significant

serveasan anthe menthic agent!®.

The present study isaimed at exploringtheleve of
membrane bound enzymeson EuphorbiahirtaLinn
againgt nitrobenzeneinduced nephrotoxicity.

MATERIALSAND METHODS

Plant collection

Fresh plants partswere collected from Pollachi,
Tamil Nadu, India. The plant wasauthenti cated by Dr.
GV.SMoorthy, Botanica survey of Indig, TNAU Cam-
pus, Coimbatore. Thevoucher No. BSI/SC/5/23/8-9/
Tech/766.Fresh plant materia waswashed under run-
ning tap water, air dried, and then homogenized tofine
powder and stored in airtight bottles.

Ethanolicextraction

100g of dried plant powder wasextracted in 500ml
of ethanol for 24 hr in occasiona shaker at room tem-
perature. The supernatant was collected and evapo-
rated to makethefina volumeone-fifth of theorigina
volume. It was stored at 4°C in airtight bottlesfor fur-
ther Sudies.

Animalsused

Thewigar strain of femaeabino raiswe ghing be-
tween 140-160g were obtained from Animal house of
KarpagamArtsand Science College, Coimbatore. The
animalswere housed in large spaci ous cages and they
weregivenfood and water ad libitumduring thecourse
of theexperiment. Theanima roomwaswel ventilated
and the animals had a 10+1 hour night schedule,
throughout theexperimenta period. Thestudy wasap-
proved by Inditutionad Animd Ethicd Committee(IEAC)
constituted for the purpose of CPCSEA,, Government
of India. Theanima sweredivided into four groups.
(1) Groupl: Control rats.

(2) Groupll: Nitrobenzeneinduced animals(1000mg/
kg body weight).

(3) Grouplll: Nitrobenzeneinduced animalswere
treated with Ethanolic extract of E. hirta (400mg/
kg body weight for 7days).

(4) Group IV : Ethanolic extract of E. hirta alone
(400mg/kg body weight).

Induction of carcinogenesis

Nitrobenzene (E.Merk (India) Limited, Mumbai)
wasadministered oraly at asingledose of 1000mg/kg
body wt, thisdosageisknown to causerena toxicity in
ratse.

After theexperimentd period, theanima sweresac-
rificed under light chloroform anesthesiathe kidneys
wereremoved and washed withice-cold sdine. A por-
tionof kidney washomogenizedin0.1M Tris-HCI buffer
pH 7.4 and used to assay the membrane bound en-

Zymes.
Determination Membranebound enzymeactivity

Na'/K* dependent AT Pase was determined with
the concentration of sodium by themethod”. Ca?* de-
pendent AT Pase was determined with the concentra-
tion of calcium by the method®®. M g?* dependent AT-
Pase was determined with the concentration of magne-
sium by the method®

Satistical analysis

Theresultsobtained wereexpressed asMean+SD.
The Statistica comparison among thegroupswereper-
formed with students ‘t” test using a statistical package
program (SPSS 10.0) at p<0.05 and p<0.01 signifi-
cantleve.

RESULTSAND DISCUSSION

Effect of E.hirtaextract on Membranebound en-
Zymes

TABLE 1 show theNa'-K* ATPase, Ca'- ATPase
and Mg?- ATPasein Kidney of Control and Experi-

e, BIOCHEMISTRY

Hn Tndéan g%wumé



82 Effect of Euphorbia hirta on nitrobenzene induced nephotoxicity

BCAIJ, 5(2) 2011

Regular Peper ===

mental groups. Theactivity of Na'-K* ATPase, Mg?-
ATPase, wasfound to besgnificantly decreasein Group
I ratsfollowed by administration of alcoholic extract
of E.hira shown reversible changesin Group I11 ani-
mals. Theleve of Ca2* ATPasewasfoundto besignifi-
cantly increasein Group |1 ratsfollowed by administra-
tion of alcoholic extract of E.hira shown reversible
changesin Group Il animals.

The levels of of Na'-K* ATPase and Mg?*- AT-
Pase were al so decreased due to renal tumor, which
could also berelated to thel oss of membrane architec-
ture. lon transport across the membranesregulatesa
number of biochemical reactionsinthecd 19,

Na'/K* ATPaseisanintegrd part of membraneand
isresponsiblefor the control of sodium and potassium
transport and maintain the polarized phenotype of epi-
thelial cellsW. Inhibition of Ca?* ATPaseand Na'/K*
ATPasesinthisstudy reflectstheblockageof iontrans-
port, since ATPase mediate these eventsin cell or-
gandles.

Mg* ATPaseplaysaroleinendergonic processes
other than iontransport. TheMg? ionfunctionsto form
Mg?* ATP complex whichisthe substratefor the en-
zyme. Mg?* AT Pase utilizesthe pool of ATPthat isnot
directly related to changein freeenergy of sodiumtrans-
port. Mg?* activated AT Paseisdistributed inal renal
cdl compartmentg'?:

CONCLUSION

Inthisconclusion, theoverall resultsof thisstudy
clearly showsthat the ethanolic extract of E.hirta pos-
sesspreventiveroleof nephroprotectiveagaing nitroben-
zene. Infuture study, E.hirta could constitutealead to
discoveringanove drugwhichwill beuseful inthetreet-
ment of any type of cancer.
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