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ABSTRACT

Methanolic extract of aeria parts of Merremia tridentata (300 & 600 mg/
kg, p.0.) was screened for its nephroprotector activity against gentamicin-
induced (40mg/kg) renal damagein curative and prophylactic models. Neph-
rotoxicity was assessed by measuring serum markers level (blood urea
nitrogen, serum creatinine) and urinary protein excretion. Gentamicin-in-
duced renal toxicity characterized by significant elevation of blood urea
nitrogen, serum creatinine and high urinary protein excretion. Among the
two regimens, more pronounced activity was observed in curative model.
In curative model, methanolic extract showed dose dependent activity.
Animalswhich received prophylactic treatment exhibited moderate protec-
tion against gentamicin-induced kidney damage. Present results suggested
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methanolic extract showed nephroprotector activity against gentamicin-

induced nephrotoxicity.
INTRODUCTION

Gentamicin isan aminoglycos de antibiotic com-
monly usedin tregting of lifethreatening gram-negative
bacterid infections. However 30% of the patientstreated
with gentamicin for more then seven days show some
signsof nephrotoxicity!™ and seriouscomplicationsre-
aulting from gentamicin-induced nephrotoxicity arelim-
itingfactor for itsclinica usage. Although the mecha-
nism of gentamicin-induced nephrotoxicity isnot clear,
several invivo andin vitro studies suggested that the
oxygen freeradicalsplay animportant rol€?. Previous
reportsevidenced that substanceslike arabicgum® ly-
copend“, Caffeic acid phenyl ester™, curcumin® have
been effectively reduced the gentamicin-induced rena
damage. Further Plantswhich containantioxidant prin-
ciplessuch as Pongamia pinnatal” partially reduced
the nephrotoxicity induced by gentamicin. Merremia
tridentata (F;Convolvulaceag) isone such plant which
isasmal glabrous plant foundin south India. The plant

© 2008 Trade Sciencelnc. - INDIA

reported to beused in traditiona medicinetotreat sev-
erd almentslikerheumatism, haemorrhoids, inflamma-
tion and urinary disordersby tribesof Chittoor Digtrict
(AndhraPradesh, India)®. Detailed literature survey
showed the absence of any experimental datato justify
the nephroprotectiveroleof thisplant. Hencethe present
study wasfocused on the pharmacological validation
andjustification of itsusein thetraditiona system of
medicine

MATERIALSAND METHODS

Plant material

Aerial parts of the Merremia tridentata
(M.tridentata) were collected from Chandragiri,
Chittoor Digtrict, A.P,, Indiain the month of August,
2005 and authenti cated by botanist Dr. Madhavachetti,
Herberium keeper, Department of Botany, Sri
VenkateswaraUniversity, Tirupati,A.P, India Anda
herbarium specimen has been deposited inthe Depart-
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ment of pharmacognosy, Institute of pharmaceutical
Technology, Sri Padmavathi University, Tirupati, Andhra
Pradesh, India. Theplant material wasshadedried and
powdered.

Drugsand chemicals

Gentamicin was purchased from Sigma (M.O.,
U.S.A.), ureg, creatinine, protein estimation kitswere
procured from Dr. Reddy’s laboratories, Hyderabad,
A.P,India

Preparation of methanolic Extract: Theshadedried
coarsdly powdered agrid partswere (1kg) exhaustively
extracted with methanol in soxhlet’s apparatus. The sol-
vent wasremoved under reduced pressure (yield 35%)
and theextract wasused for pharmacologicd studies.

Phytochemical studies

Preliminary phytochemical screening revedledthe
presence of steroids, phenolic compounds and
triterpenoids?.

Pharmacological sudies
Animals

The study was performed on Wistar strain albino
ratsof either sex (120 days) weighing 150-200g. They
weremaintained on standard diet (Gold Mohar pellets,
Bangaore) and water wasgiven ad libitum. They were
housed in polypropylene cagesand were acclimati zed
to laboratory environment for about aweek. Thestudy
was conducted after obtaining Intitutiona ethical com-
mitteeclearance.

Acutetoxicity studies

Animalsweredividedinto groupsand each group
containing six animals first group received
vehicle(control) and remaining groupsrecealived incress-
ing doses of (30, 100, 300, 600, 1000 and 3000mg/
kg) methanolic extract of aeria partsof M.tridentata
suspendedin 1% tween 80. Theanima swere observed
continuoudy for 2 hrsfor thegrossbehaviora changes
and then intermittently once every 2 hrs. and finally at
theend of 24 and 72 hrsto note any other toxic signs
including deeth.

Experimental protocol

Animasweredividedinto 7 groupsof 6 animals
each and put on treetment scheduledescribedin TABLE
1. Toinduce nephrotoxicity in rats, gentamicinwas ad-
ministered at 40 mg/kg, subcutaneoudly, for 13 days.
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Methanolic extract was prepared in 1% tween 80
(40mg/ml) and extract wasadministered orally by gas-
tricintubation.

Assessment of renal function

Blood ureanitrogen { (BUN) diacetyl monoxine
method}, Serum creatinine {(SC) akaline picrate
method} were estimated by the methods as reported
by Godkar™. Urinewas collected on days 14 and 24
for 6hrs by use of metabolic cages and analyzed for
urinary protein (sulphosalicylicacid method)™.
Satistical analysis

Vauesareexpressed asmeansts.e.m. Results were

compared by ANOVA followed by student’s Newman-
Keulstest.Stati stical significancewas set at P<0.001.

RESULTSAND DISCUSSION

Acutetoxicity studies

Administration of the methanolic extract of
M.tridentata produced notoxic effectsupto 3 g/kgin
ratseven after 72 hrs.

Effect of methanolicextract on gentamicin-induced
nephrotoxicity

Treatment of methanolic extract of aerial parts of
M.tridentata for 10 days (Group 7) did not caused
any sgnificant changesin serum markerslevel and ex-
cretion of proteinin urinewhen compared with control
animals. Hence, extract of M.tridentata did not show

any deteriorative effectson kidney.
TABLE 1: Treatment schedule-nephroprotector activity
Day of
No. of withdrawal
Group Treatment days of Purpose
blood/urine
Tween 80 1-23 24 Control
Tween 80 + 1-13 14 Prophylactic
Gentamicin 1-13 control
Methanolic extract .
1-13 Prophylactic
3 (600mg’kg)+ 1-13 14 ativity
Gentamicin
Gentamicin 1-13 .
4 + Tween 80 14 23 24 Curative control
Gentamicin 1-13
5 + Methanadlic 14 23 24 Curétive activity
extract(300 mg/kg)
Gentamicin 1-13
6 +Methanadlic 1423 24 Curative activity
extract(600 mg/kg)
Methanolic Effect of extract
! extract(600 mg/kg) 1-10 11 on kidney
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TABLE 2; Effect of methanalicextract on gentamicin-induced
nephrotoxicity

Group BUN(mg/dl) SC(mg/dl) U, (mg/24hr)

1 30.8+0.4 0.6+0.03 7.0£0.04
2 41.0£0.42 1.3+0.03? 14.4+0.04°
3 34.2+0.3° 0.7+0.02° 8.0£0.04°
4 44.8+0.5° 1.7+0.09? 16.5+0.07°
5 33.8+0.3° 0.9+0.02° 8.7+0.08%
6 28.0+0.3° 0.6+0.02° 7.2+0.02°

On day 13 93.8+6.4% 2.1+0.08% 18.2+0.3°

Values were expressed mean + SEM each group containing 6
animals (one-way ANOVA followed by Student’s Newman-Keuls
post hoc test); @2P<0.00lcompared to normal control;
®P<0.001compared to prophylactic control; °P<0.001 compared to
curative control

Effect of methanolic extract of aerial parts of
M.tridentata on gentamicin-induced rend toxicity was
listedinTABLE 2.

Gentamicinisan aminoglycoside antibiotic which
has been reported to cause nephrotoxicity in manand
in experimental animals. Morphological studiessug-
gested that gentamicin nephrotoxicity iscitated with
necrosisof proximal tubular cellg*2%, Acutetubular
necrosisisaprominent feature of gentamicin nephro-
toxicity. Itisclinically assessed by elevation of Blood
UreaNitrogen (BUN), Serum Creatinine (SC), Pro-
teinurid™. Other clinica indicesof rend function Im-
pairmentincluding Oliguria azotemiaand uremia.

Dally subcutaneousadministration of gentamicin (40
mg/kg) aonefor days 13 in Group-2 animals caused
rend impa rment characterized by S gnificant devation of
serum markerslevel and increased theexcretion of pro-
tein when compared to normd control animals. Incura-
tiveregimen, anima swhich reca ved bothgentamicinand
extract reversed the effectsthat are caused by gentami-
cini.e, reducedtheleve of ssummarkersand decreased
the urinary protein excretion when compared to Group-
2 anima sand the protection was dose dependent.

Anima swhich received prophylactic treatment of
methanolic extract of aerial partsof M.tridentata par-
tidly but sgnificantly protected the gentamicin-induced
effects.

The present study reveal ed that subcutaneous ad-
ministration of gentamicin (40mg/kg) caused significant
nephrotoxicity as characterized by increasein BUN,
SC levelsand urinary protein excretion wasincreased.
Animalswhichreceived curativetreatment at 600mg/
kg dose exhibited higher nephroprotector activity.

Earlier reportson phytochemical studieson aeria
partsof M.tridentata reported to contain flavonoids
suchasDiosmetin, Lutedlinandtheir glycosides™. Fla-

vonoidsexhibitsseverd biologica effectssuchasanti-
inflammeatory, antihepatotoxic and antiul cer actiong 67,
They arepotent antioxidantsand havefreeradical scav-
enging abilities*®. Hence the possible mechanism by
which theaerial partsof theextract exerts nephropro
tection could beattributed to itsfree-radical scaveng-
ing property. Further investigation isneeded to deter-
minethe exact phytoconstituentsthat areresponsible
for itsnephroprotector activity.
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