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ANTIMALARIAL PROPERTIES OF SOME PLANTS FROM GARHWAL REGION
OF NORTH-WEST HIMALAYA

Malaria is one of the biggest killers in the worldurrent estimates place the clinical caseload sirhiaViio
deaths per year (mainly small children in Africad@00-400 Mio infections annually (WHO, 2010).2008,
109 countries were endemic for malaria, 45 of whadh in Africa [World malaria report (WHO), 2008d]here
were an estimated 247 million malaria episodeb62

Nineteen plants were investigated belonged to Galrinegion of North West Himalaya for their antiméh
property. The results from in vitro antiplasmodsaleening from both schizont maturation and pLdthoas
revealed that fractions frod vasica, A. roxburghiana, H. antidysentrica, C. bonducella, S ciliata, R. cinerea,
A. bracteosa, L. cephalotes, M. piperita andV. canescense possessed antiplasmodial activity with theigoC
valuex 15 pg/ml while other fractions have their d€values >151g/ml thus found in-actives. 10 out of 80
extracts were most active agaiistfalciparum K1 strain, while remaining extracts were considerechars
active. Chloroform extracts &. vasica (AV-2), A. bracteosa(AB-2), M. piperita(MP-2), andS. ciliata(SC-2)
showed very low antiplasmodial activity. While ctdform extract of H. antidysentrica (HA-2) and
dichloromethane extract &. bonducella(CB-2) showed moderate antiplasmodial activity. i&irty petroleum
ether extract fromA. roxburghiana(AR-1) andR. cinerea(RC-1) exhibited good antiplasmodial activity while
chloroform extract ofA. roxburghiana(AR-2), R. cinerea(RC-2) andL. cephalotes(LC-2) also showed good
antiplasmodial activity. Only the chloroform extratom A. roxburghiana (AR-2) exhibited very good
antiplasmodial activity with its 165 value 0.417 pg/ml. Other plant extracts exhibitednhibition againsP.
falciparumisolate.

The cytotoxicity assays of all extracts posses€kgvalues > 16 pg/ml and were not cytotoxic (as petQV
criteria) except petroleum ether extract of pleintanescense (Violaceae) with 1G value 12.39 pg/ml. The
selectivity index (Sl) of these active plant extsawas also determined. The chloroform extractlahtp A.
roxburghiana, R. cinerea andL. cephalotes exhibited 8 to 78 fold activity againBt falciparum than against the
rat L-6 cell line. The petroleum ether extractfofroxburghiana, V. canescens and,R. cinerea showed 4 to 10
fold activity againsP. falciparum than against the rat L-6 cell line.

6 out of 80 extracts were found most active aggmsasites tested besiée falciparum isolate, remaining
extracts were considered as non active against frEsisites. 2 extracts were effective agansstigotesf L.
donovani, one extract was founeffective againstamastigote®f T. cruzi and 3 extracts were effective against
trypomastigotes of. b. rhodesiense.

Extract showed promising results were fraction céde-1, AR-2 from A. roxburghiana; CB-2 from C.
bonducella; HA-2 from H. antidysentrica; LC-2 from L. cephalotes; RC-1, RC-2 from R. cinerea and VC-1
from V. canescense. These extract were assessed for its antimalarigberties in in-vivo system against
plasmodium berghei infected mice. Results reveatad in vivo studies of these fractions that frae code
AR-2 from A. roxburghiana had substantial antimalarial property, gave sulistaneduction 58.8 % in
parasitemia after treating the animal with an jpéritonial dose of 30 mg Kgvhile fraction code AR-1 did not
possess any activity. Similarly fraction code R®& substantial antimalarial property; reduce suttitl
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parasitemia 60.3 % after treating the animal withirdraperitonial dose of 30 mg kevhile fraction code RC-1
did not have any activity. Fraction code CB-2 fr@mbonducella showed antimalarial property with 59.33%
reduction in parasitemia after treating the animigh an intraperitonial dose of 30 mg kgSimilarly fraction
code HA-2 fromH. antidysentrica demonstrate 70.2% reduction in parasitemia afeating the mice with an
intraperitonial dose of 30 mg KgWhile fraction code LC-2 frorh. cephalotes did not quite reach the level of
chemosupression seen with the drug used as posiiveol chloroquine. Due to potent inhibition ofC\V1
againstP. falciparum isolate, it is evaluated fon-vivo antiplasmodial activity againgt berghei infected mice.
The percent reduction of parasitemia of VC-1 extvaas found 63% on 20 mg/kg dose. Results fromivo
antimalarial activity revealed that VC-1 showedns#igant reduction of parasitemia on dose range@0
mg/kg, without any mortality in animals of the ofCVl extract treated group as compared to the asiofal
control group. Whereas the dose of 30 mg/kg shawedality and weight loss in the animals of VC-ZXraxt
treated group, indicates the margin of safety efdlug might be less. It is unknown whether thebitibn by
VC-1 extract is caused by specific antiplasmodasiloa or general toxicity.

Five out of nineteen plants namelyroxburghiana; C. bonducella; H. antidysentrica; L. cephalotes; R. cinerea
andV. canescense showed antimalarial activity in crude form, Oncevés established from in vitro and in vivo
studies that essentially compounds were responfibléhe antimalarial activity of these extractserefore
targeted isolation of the active compounds frons¢hextracts was conducted using different chronnapiuc
methods and their characterization was done ugiagtoscopic methods followed by antimalarial eomeg.

The bioassay-guided fractions were isolated from dbtive plant using different chromatographic radth
(column, thin layer chromatography, high perfornehqguid chromatography). These isolated pure camgs
were than asssed for their antimalarial activity {itro and in vivo) and finally characterize amtntified by
mass spectrometry (MS), fourier transform Infraspéctroscopy (FTIR) and NMR experiments. Compounds
responsible for antimalarial activity @ roxburghiana are fiedelan-3-one with 89% reduction in parasitiae
and quercetin-3;3’,4’-trimethyl ether with 56.5%duetion in parasitaemia. Similarly compounds resgua
for antimalarial activity ofC. bonducella were norcaesalpinin A and norcaesalpinin B. ReseNgaled that
compound Norcaesalpinin A gave substantial rednd8.81%) in parasitaemia after treating the atimath
an intraperitonial dose of 30 mgh and compound Norcaesalpinin B gave 60.83% remtuat parasitaemia
after treating the animals with an intraperitord@ise of 30 mg kg—1. While On the basis of spectpisc
methods the fractions frorHl. antidysentrica were identificatied as conessine and holadysemefMhese
compounds were than assessed for its in vivo afgimabactivity againsP. berghel infected Swiss albino mice
using Peter’'s 4 days test. Results revealed thapoands gave substantial reduction 73.25% and %203
parasitaemia after treating the animals with arap#ritonial dose of 30 mg kg—-1.

Many studies related to ethnopharmacology aim teetate pharmacological activities detected inaalitronal
remedy with chemical active constituents, throughtural product chemistry techniques. Therefore
ethnopharmacology, interdisciplinary in its natures to combine two points of view, a culturatidnological
one, in a complementary approach. Ethnopharmacdiagygained recognition at both scientific and pexpu
levels. However there is a lack of systematic kmealgk in the field of malaria. The main goal heraasonly

to detect a new future “ethno-lead”, but primgrib produce economically affordable plant-basethzalarial
products. Is it a sign of the return of an intereghedicinal plants. At least it presents a newalleimge to those
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interested in finding cures, whether old or newr €udy could be helpful to formulate a potent la¢groduct

with good antimalarial activity, which is the neeittime against malaria.



