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taaEAc:t

Itedela helix r. j.3 an ltraortant

found 1n the forests ol N-l{.F,P., ag

rhe phamcoqnostic and phytoc-Egl9g!_ studies

calried out on,4ede!a le.llx leaves shosed that it is

hetelophyllus, but hlstoloqically tbe leaves are

st@ta ale pres€nt only on the lore! epidenis. The

palisad€ ratio is 1.4, ltonatal index i3 10.8 and vein

isl€! No. 1! 12.4. The lpongy palenchyna contaln lalg€

loselte aggleqates of cslciun oxalate.

siaila!. rhe parisade parenchlm is Dutti - layered.

Anlidiabetic studies calried out on both healthy

and alloaan induced dlabetic rabbits sboHed that Eedela

he]ix I€aves possess antldlabetic activtty Of the two

extlact5 usedr the aqu.ous extlact {as do!6 actlve than

the nethanolic one. the !€ductioD i! blood glucose 1evel

is !o!e significant ar 4-72 hours intelval.

Phytochehical investigations revealed that Eedera helTx



x1v
teaves contain signiflcaDt quantltles of C!. Zn and !rn,

atl oi which have ltrpoltanr phFiotogtcal role in
gtucose DetaboIis0.

lhe percent yield of the sapooinic cortent ol the

.Leavee of tedeia he-l1x collecr6d flm diftelent ctinates

showed no significan! .llff€lsnce indicatiDg that the

EapoDln syntheeis 1. . g€n€ticarly contlolted ploc€ss

and least affected by lhe cltnatic variatioas.

Cytotoxic stucties,

shoH€d that aedera heux

SubBequent phlrtochenlcat

the cytoto:ic 
. 
piinclple

Phenolic conpound.

using a!iresh!i"@ bloassay

leares possess cytotoxlclty,

lnvestigatlon lndicated that

ot Ee<left he7lx l€al t! a

A plerinirary scre€nlng !.st
pathogedc bacteria confllrded the

of 
''edefa 

helii saponiDs.

against soi€ local

antibacterial activity
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calPttR-r

I|&oclttot

Mankind statt€d the t!6at!€nt of his altients dth
ptants and aniDals oD a nblr and tlaiI basis" atr(l hls

xnowledge pasred to the successlr qsnelati,ons ,ith
fu*h€r adclitioB at each genetatlon. lrd that earller
e!a. the alt ir beating pa$€<l through vallous staEes

(lyre!, 19811, fhe use of nediciDat ptants iD th€

treatrent ot .ilreDt i! ol re!@te antlqulty. Ancielt
natlonr. the Allyriaos, the a.bytonlanrr the G!66k3? the

Chin$e, the hdlans! the Pelsians and €spectally the

EqlDtians €!e g!€atl,y lnte!*ted in !€dtctnar belbs and

profoundly believed in their healiDg eff6ct3. Egyptians

considelecl nediclnat he!b6 sacled and ua<ia lrd thern cods

KnoxledEe ot !€dicinal ptants has lts o!191n 1n the

flfth and fourth ceDturles B.C. uncter the patlonage o!

Itippoctat€ in C!€€ce and !!dr thele thi6 syst€n noved to



Ro{ne, Alexandlla, Byzanthn, and finatly to !tundishapulr a

tom In I!an, and in rhe fricr<[e o! stght century it cd€
to Baghdad, and froo 750 A,D. to 850 A.D., lealDed ltustinr

Chlistian and olhels schota.s tlanstated a lalqe nu:!be, of
imporEanr @!ks of philGophy, Tibb, and diftelent
sciences into Arabic. Tte ,caNNoNt of Aviceroa le@ined

the MEDICA1 BIBLE of the ,ho]e of Eulope fo! @ny

centuries (saiclr 1991).

The history of nedlclne ir hdia ca! be tlaced to rhe

renote past. Th€ earlle! rention of the riecricinal 8e of
plants i3 to b€ fou.d in the Rigveda, ,hich 1s one of the

ordest, if not the o1d$t, lepositolles ol hu@D

knoHledg€, having be€n mitten beti€en 4500 and 1600 B.c.

(chopfa er al.r 1956t

h th€ r Athapav€da o , ihich is a late! productj,oD,

the u3€ of dluq i5 mole valied, atthouqh it takes th€

fom, in Mny rnstances of Charns, Anulets. etc. It rs in
the n Ayulve.td i, {hich 1s constdeled as an n Upavecla n

(ot supPlenentary hyms destgnated fo! the rcfe detailed



instluctlon of the nanklnd) that

cbugs .nd thel! ules have been

"Ayurveda" ln facr, ts the rely
anci4t !€(llcal scl.nce of Ind1a.

r.hich <teal Flth ctlf!€r.nt alpgctc

and the alt ot heaung. Th€ aEe

v!!10us ll6t.!n acholar. !@€*t|at

(Chopla et ,1,, 1956)

clefinlte p!ope!t16s of
giren 1D sdle deta11.

foundltlor| 3ton. of th6

Mr. elght <llvtston!,

of the scl.nce ol l1t
of AyuF€<la 1r fised by

about 2500 to 600 g.c.

DurinE th6 ttne of G!€.t albota, the ltindu iateria
redi€ cont.lned about ?00 vegetable d4qs drlch $ere 6€d
by tbe Vaidyar. rhey Here lortly cultivated ln garcteff all
over the c@nt!y.

As the aci,eDcs p!o!t!$aed, the lhol€ crude <Lugs Ere
rePlaced by thej,! extlact5 and gatanlcals. rn the Dod€ln

e!a, the ch€4ical Dature of rhe active coDstltuenrs in
clu.te <ta93, th€ir l6olattoD, purficatlon and thelr
s!ro!!esi3 has t!€dEftlously advanc€d the nedical sci6Dc€.

lrost o! th€ lecent mdicin$ a!€ .tth€r synthetic o!

PlototyPea of the natulal dlugs, ehich, though vely



effectlve, alc a€ly costy and ha !@y s4tou! !r(r.
€llectr anct othe! conseqlrenc.!. tl! so factB .long rtth
pEsent socLo-econolc a[d b.tulrtrlll faclolst convincd
the D.nlilcl to !.ve!t back to "natu!.,. A g!6.t.!
popol.tlon o! th€ $deftteErof,.d a!.1 devil@inE nationB

6!e stlU u€lng natutal fol,k ledtctnes. the <i6vetop.d

l{est, !{hich untlt lecent past las ahost abandone<t the
clude .lruEs, ts aEair !.c€gdzhg the ulefurn 16 aDd

a.hirtlges ot tholc Dtullt !o.di63. Recant analy91, 1n

lhe OSI sh(n thlt 20t pr.!cr19tt@3 !t cc@lrity
phan.cles codtain sobst&es d€ril€(t frc high€! pl.nt!
(Tyls!, 1985). plant deEe a!€ les! toxlc lnd !!€e ,rom
stte 6llecr! as cfip.r€d to lFth.tlc chaicats etth
€rrilar phanlcotoglcal €lfect! (!a@ltr, 198?).

t/lke heart dl.eas.!, hF€rtengton ae cancer, th6
cltsea!. o? 'Dlab€te3 tn l,tltu.' ha! atso tDc!.!!6c runy
fold ln rec€at.!€aB cU. to so carl€d hlrru p!ogre'3 !n.r
cLvetqrEef,ts of th€ Dodeln aq6.



rhele are _larqe Nrbe! of plants us€d by ]ocat people

of the subcontinent fo! the treatienr of hypoqlycefila

{Nadkarni, 1954 ; Carpbetl, 1958). pfants contain
dlffeleDt physiologlcatly active compoun&, e.g. A.1katoicts

(oo+hlne, c@aine, atlopine etc.), clycosictes (Sapootn

qrycosides, caldioacrive grycosides and anthlaqulnone
qlycGides erc.l, votatile oils {peppetunt, crover
ca.ctamm oil erc.)r lesinsr guE and nucjlages. Att these

c@pounds are present ln diffelert ratlos atone o! in
ccnblnation {ith orhsr cmpounds and hav€ dlfferent
physlo]ogica] activity t4hen usect in csDine{t lo@ o!

Prants have be€n used as source of dsq adtrintst€led
€npili€1ly or othelwile i! cule of ctisea.e fo!
centuries. A 1a!9e !ub€! of tndigenous nEdictnat plants
have b€eo $€(r to tleat various ail4ents of ntan,.ird and

aninals since centuiies by tbe practitioner of hdiqenou6

systens of @dicine either singly o! in c@bination with
othe! plants. sevelal such plants have been scleened by

the do<telD phaliEcoloqical lesearch rethods and have beeo



fooad to possess physiotogi@lly

for treatlns valious diseases

!977 | .

active principles useful

(lewis and El1ns-lewl5,

1t has b€€n leport€d that inclee.r to<lay @ny, if lot
no5t, phamacologlcat ctasses o! dlugs include a natulal
pro<nrct plotoryp€ (6i1ani, 1992). Morpnlne, atiopi!.,
lererpine, quinin€ and dlEoxln are th€ few €smpr€ o!
druqs of prant oliqin sti_tt use<t in locte.n d:y
th€iapeuttcs. rhough a vely lalge aunber of plants havs

been inv€stigared a.d used fo, their De<ticlnar ploperti$,
yet the flst of ptants that have not b€en Btuctied fo!
thei! physiologlcally active constituents is v€ly tong.
Only 1-2t of tellestriat ptants have been inv€stigat€d

Ploperly (Fa!Nro!th, 1983).

as helbal dlugs aie consicteled to be fess toric ard
nole free fr@ si<te effects tha! stmthetlcafly devetop€d

oluga 3o today. there ls a gleat potential for the
in<tustrial de@toprent o! traditional herbat &red1es aod



prant extlacts lor the tleatnert and plevention of disease
(BanneriBn, 1983).

The medicinal value of nary ptantE previou3ly beirE
ed'proyect eJrrJiricaUy aqaiDst dlabetes hettitus, skin and

othei diseases, has !o, been confired (Bahj1!i et a_t.,

1984), catrarar us roseous (vinca rosea), fo! exa!@Ie, is
ptesclibed as an olal antidiabetlc agent 1D the fork
nectj.cine and its galenicat plepalations aie atso b€1nE

Mrketecl in ceitain courtrles under the ploprietary n4€s
of nconica" and ivincutin"_ lGcent lesearch has now

confimed rhat tbls ptant contairs @oy atkaloidE and 6me
of its allaloids like vindotine and leulosine hav€ been

leported to po33ss3 hiqh d€glee of hypogtycenic propeltle5

ll,eHis and Etvln-I,e,is, 19??) . sihirally te oth6!
alkaloids of Catlalartius loseus, Vlnbtdgtine ard
vitcristine poss€ss anticance! activity an<l are available
as Prescliption dlugs fo! tbe tlearFent of gerelatizect

Eo<tgkin,s dis€ase, choriocarcinooa an.t aote leukenia
(Tyrer aa a1., 1981), onion (A.lllur c€pa) ancr galtlc



(t-u tuD sati@n) have also been used as antidiaberica
(lewis and Elvln-Leaisr t9??). This fact was corflmed by

Akhtar er a-1. (1981 aDd 1902) by their finclinqs of FDterr
hyposlycomlc p!inciples llke altyt plopyl disulphide
(iPDs) and alliciD. rate! on Alhtar et at. (1906) have

shown that Monoldlca c,balartja frult exelred a strong and

consist€nC hypoqlycmic effecr in rabbiEe and Dn due to
1ts actlve alkaloidat constitueit icharantinei. Baldua et
al. (1977) have isolate<r an inlulin lrf,e corpound fld
fluits as re1r as tissue @ltures of t,r)@rdia charantla
and sho@d that the substance posse3ses a consrstent
hy?oglycehic eff€ct in patients xith diabetes nerritus.
slnilarly Akhta! (1992) has leviered trdenty six indigerous
prants and has descllbed se!e!al, e.s. ttdnaria patuttto/a,
EuphorbTa ptosxdta, cnrnb nlg.M etc.. to possess

hyPogryc4ic properties.

Eedera helix (AlaUaceae) ts
iripoltanr nedicinal plant. The active

Plant ale physiologically acrj,ve

potentialty a veiy

constituent of this
rith antibacterial,



antifungal and cyrotoxic propertl€s {ouetin-Leclerq et
a7., 19921. It is leputed as an anridiabetlc in 5de palts
of the North-west Frontier province of patistan. an

oncologist of Peshawa! D!, Ilyas has infomecr (in kritiDq)
that on€ of his patients, suffeling fron advanced staqes

of liodgkln's lyarphoM recoveled frd thjs crisease, when he

used ltedela nel& Ete! extract. Due to the aueqed

antidiabetlc and anticancer (1n fiodgktn's lynphom)
plopelties, Eedera beTix ha! becee o tdpottant potenti.t
ftedicinal plant of this legion.

Due to a variety of leasons rhe nliber of diabetic
patie.ts are increasing aU over the @rld. Thie disease

13 alrcst incurabte. Th€ onty rehedy ts ro conrrol lt
througb diet and redtcines. The present availabte
nedicines for the conrrol of diabetes ale eithe! expensive

o! have eeverat stde effects. rf redela ,e_Ux ploved

effective as a hl?oglycenic agent, it Houfd be another
gr€at conuibutton of plant kingdon in th€ fight against
one of the serious diseases of cnkind. a5 ,Iedela Delix i5
abundantly available and can atso be easily propagated in



t{pelate forests of N-fi.F.pr it can

comelc1al basis as a cosr effective

At preselt due to envirodental pollutior, srcliing
ald excessive use of dlfferent chenicals 1n foods,

co@ttcs and toiterlies, the lisks of naliqnant carcelous

biqh. The availabte chercthelapeutic agents

for calcerous diseases ar€ not only v€ly expensiee, but
arso have very s€iious side effects. ao! esampre, mustald
hyd.ochroltde, uracil, camusttn€ (BGN.J, decarbazine
(mK), vlnblastin€ and viDclistine-surphate, etc. Alt
these dluqs cause serious nausea, vditing, bone Mrroq

tbronbocytopenia hitb consraDt h4olrhage, vertigo,
deafness. cadustine {BGNi) caus€s rena.L and hepatic
damages alorq wlth bone m!!ow cteplession and pllhonaly
fibrosis. vinbrastine and vinclistine ale obrai.ed fld
catharahthus lo3eus but the yietd is vely rowr as 5oo kg

of the plant nateltai produce oDIy 1.OO qn of vinclistire
*hich nakes these crruqs very expensive. Moleove!, these

LO



vinca atkaloidal druq6 cause leucopenla. headache,

depressio!, psychosis, cotutipation, coDwleions and have

arso <laMginq effect oD lungs, healt, kictneys ard

replo<rucrive systebr, Mosr of these anticance. druF also
cause alopecia (baldheadsdn*3) and danage eye sj,ght. A

preliminaty antlcaDcer (cyroroxic) study of redela herix
plant ,ith po3itive lesult ,i]l ops a vasr flelcr fo!
fulthe! lesea.ch {o!k.

Due to the frequent prescliption and consequenr use

of second and thtid gerelation antibiotica by patients,
the reslBtance to the a{aitabte antibiotics is incleasing

and the sealch fo! new and hole eflective
antibiotics/antlbactelial agents l3 continuousty going on.

The antlbacteltal and antifungat activity of redela tel_ix

against ralqe rulbe! of orgarisds has be€n establi3hect

{Cioaca et a.l., 19?8) . A fulther scleening fo! the

antibacterial activity againet sde othe! pathogens euld
furthe! lncrease the list of pathogens, susceptible to



1.2 qtEcf,rvtg

tt|e plo!€nt t{o.t
phamacognOltic and

ol &de.a ndrr.

l. al-Ed to undert.t€ ttte

!(h. pbytoch@Ic.I j.nve3t19!tj,ons

1.2.1 fr.a-a6.tLc aE rt-
Belote pFceediry to phlroch. .tcar studl.s @ ldera
l.Ilx ptant, 1t t5 lryoltant to uDd.rtlke

ph.tlacoEro*lc studler of thl. pt.nt. fihich $ould

lrclude 1c!.nr1f,icltlon, plope! colt€crlon, ctlyloE,

DtpbologLcrl, hlltologicll !t*t oth.! di.lBo.ttc
Lrtulea ot -&de!a ,r..llx.

1-2-2 btlut tla (Itit 9l,t-n6) atsCt, o(l --a Lt.-
Artldlabetlc atudy of geded i._llx uoutct be calll€d
out to conlln its liputed btlrogry@lc trctivlty, s
uaed 1r tbe folk rdlclDe.

S@ ot the tr.c. e]€r|ent!, e-E. Chidiu {Crt,
zlnc (zn) and rtianEangle 0ar) have eltal lole ln the
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calbohlidrat€ net bolls! (ad.d et a.l-,

ttielefd€ It 1s alao plan€d to .ealolte &d6!,
to! ils Cbtcnt@, ZLnc ald litanganes€ coot€nt5,

1993).

1.2.3 lq|to(i-r-r. &d srttotdo !!dt€r o€ Da't !.:l:
Btlna.h.l4 Bioas!.y (t.6!€! et a_t.. 1902) Fuld b€

callled dlt to flnct out th. cytotdic etf€ct ot
IEcbta heLlx. Any lubltanc6 $nrlch 1! cltotoxlc 1s

potetrtially aa antlcucinog€olc ard cir b€ plov€d

anttcalchdg.ntc. tha chta obtalD.cl ubutd be

PlocBsed u.61ng cq)uter rlDn y proglam to find oot

Fo! ule d.t.r4inatlon of ch€d.l€1 turtuE o! the

copdDd. prh.?iol.t ard tnfraled 4).c!ro!@pt€! lDd

ched{car. terts (fo! confhialion of tie chllltcll
nrture) aj,II be p€rfot!.d

r.2.4 tutl!.dtcLt &t,'vlqf oa --a h'.-

,dtlbacteltd sc!€€nlnE bto!!!!y of !@ avllbble
prthogenic b!ct6!1,! y{oul,ct b. ca!!l.d out .t .dr€



lnstitution, havirg the required friclobio1ogy



1.3 ltgia o! 
';lDtB

r.ah!a! et ,1. (19?t) t.|''d tbt the rat! cotl!|tttEnt!

ol te.le!. he.llr !er! a-hed.rlD, bedlalap@lD B and

h.dEascoPonlc c. fhe pl.nt !l!o codialD u!!at|:Etsd
!t.bt€, tadnln , nitfogenou! bas€s, oxtda! .nd

ai.rn-D.vid .t aI. (1980) rcrke<t on the utiluagal
.ctlvlty o! th. .xt!.ct o! lr.d.!. he_ur. th€y .xuact.d
valtorrs sapdlnl. !ll€!€.apdLn! E!. th.n t.!t€d for
th.t! aDttlungtl actlvlttar both tn rttuD !l|d Ir v.avo Ln

D{ce iltgct€d by candtcla .J,blc.ra. lul th. fou! srpontn!

t66ted Fere abl€ to c6t!o1 th6 dtlease.

B.andet (1957) pt€prt.d aD antltusllv!, antl.paBrod.tc

lnd antt-ll!1adltory €*tract fld AEd.!. b.r.i:.
Pant {1988) crtlact.d thr€€ tyFs of c(ry.imds and

n.Gd thd !5 lt€paltn-t, lepalltr-Il .nd n€patln-rrr. rG

t63t€d the spGrdcidal .ctlrtty of t!€e .rpdl!! tn h|!E



being and lound then vely e!!.ctlv€ ln i@oblttzlog the

hlan spe r at 0.5, 0,25 ald 0.125 pelceot cdrc.!t!!tton5
leEpoctlv.ly.

Ma!1L6! i1987) €x!!ac!ed lrcin tt6 l3lves a yelto{ otl
(1.21). t!€ DaJo! ccqod.ots t! tne oll ,ei€ p.tro!.UDtc

acid (58.?l), ol.lc !!.t vaccolc actd (11.3$). pabto1.1c

actd (11.31) ald llnotelc acld t10.5t).

(izu et a.l, (1985) trolat.at trEti! rapc'nlft t!.! f.
lqral6rsl3 (. t ch (ard.!a n.Ilx L) !!rt D.r.d ttr€o ll-H

3.pd[n5, drtch trcrud€d A(t), B(tr), Dlrrr)r D, (tv),
F{Vt', E(Vrr)r i(wu), x(x), ra(xrr). d(xrrr) ract p(!w).

,tu1€! (196!t) lsolat€d sll .tiff€r€nt s.podn. frd
Fc<brt hella and observ€d that adle o! !h. sapontn po!!.ss

dttritotlc porF! ![d intrtbtt the qti{th of c.ll,s slthout

Lutlc .t a.l. {1975) ertrast Gt tlult of &.br. ,|.ltx
ilth pet. .th€! and chalacte!12€d th. oil obtaln€d. Ttre

sia latty .ctd! fourd ald their p€rc€nt cqM1t1@! r€E



they .€port.<r tbat 6ad.!. n€llx cont.In a-h€dsrla (r),

h.d.lasapontn g{ltl ancl hsdeia!.ponin c(Irr), t r rrr
conlained the .Elycon h€de.ag€dln, rdl.r.as II contaln€d

or.anolic aci.l. I corltal,ned alabinoaa an.t rhsnnore,

.ttlched by o-ltrtlqe to rhe 3-of, of h.d.laq€nln bot illh
an d-u,nbge betwe€D thd, tI and IIt c@trln€d 112!2

alabiaose - rhadlole qluccr€ codn cted *tth a p-11nla9€ .t
tht 3-Oq, tbe C-1? catbo*yl group r|as tr..,

lyrlltic acld (0.101), p.lritic .cld (5.25t). PlrratoLlc

aci.d {1,721). st.utc aclcl (0.70t), ot€1c acld {88.121)

ald tiloltc acld (a.zll.

r4atlr.n et ai. (19?al e.Iyr.d the Drtuie o! tirtsg.
in ttte &olat€d gryco€tcle! (saponlDs) of xbd,.! nelfi.

t{arrrln et .1, (19?5) tsol.t.d an albroid rrctt!.,

tld tt!. s.Lcohollc ext..ct of th. fo@ rlrleti€! of &dara

h.ltx qEorrt q rt EtWt.

17



ituler et a-1. (r95{, !!e d.rcitb€<l ! Ethod lo! brg€

scate eltlactlon ol saponlnB fld fied.!, hell.i le!@s anct

ttl.tt ule tn llhlbittng a.d rt@ing th€ glorr! of
Mllglant tuiols lnd tor cqib.thg plotozoa ln paltlcullr

Itaffei Faclrc and cant (1990) r€ported that

tcpicatly appu.rl !ap@in., exr$ct€d trd a.dr.a n.lrx
t lEa culed h 30 drt!, 90t of the tEtLdt! of
]lporcl€lolt! (BLb roughle.s, .Iln €taBtlcity,
a.ntltlqlty to plgrck€d Drtn. .kh touEb!6s, co[61st.!cy

of the lubcutan ou. t1$u. aDcl Upo-o€rt na) to ar €xtint
c,(q).iabl€ to th:t plodrc€d by tb. r.tl tnde !Dtt-
rdr.oatcoa ageat'e6ctni,

Elias et ,1. (1990) !.!t€d the ant&utaEentc acrivtty
o! &del. ,|]lr al,otrE ,lth 2 Sl!' of c.l€!dur.. ltey trlve

tePorted the anthrtas€llc acrlvity of lapottlns of sedela

nellx agahst a r€ll k|otm pr@tag€n, teazo. (a) pylc'oe

13



{Bap) lllg) ard . @ta96nic urlne co6certnte frd! .

sDlef (SU) (5F9),

silter (X987) h.s ftpofled th. calclnortatlc .crtvity
of sd€ s.pooin'.

(19?a) hlee !€poEt€d llEDific.nt
grycorl.d!.r ($port!) rDd !!.1!

Agafidl, aDd lrastogi

antiellotlc actLvtty o!

najelte. g3vohi! et al. {1991) t ort€d 6 ttre

lntllei3hlllnial activity of tbe .ap61ns of Ae.&e!! n€]lx

.rltl abor€d that thea6 !!podn. r.te a! effeclttr! as the

tefelenca ].tshnantcidic cdrpound (?enrrdctln€).

Bdshald (1992) t€!t.d e)ttlacr5 o! E d..r! netl,J

I€lves, an<t shmd thlt tbe!. .*tract! ilhiblt€d th.
conlcllal g.tu-iDatloD ot tnn}Jdt .traegu..lls anal lhoned .
Prevertlvo activity aglhst sc.b .id pedely DLkte{ od

rpPle s..c[l,nqs unde. coDtroll€d ccrdttlon!.

I9



clorca ,t ..1. (1978) t.ated th. .Dti.bactod.al

activlty of th. saponln! f!@ E @!a h.ltx agaln.t 29

bact€rla rld 06. y€ast grdB .!d lhored that th. !.pooitr

|{as bactellcl,cbt rEalnlt.11 the 23 t€st€d st!atn.. xe

.eported tbat the saponln E!. goerally @!. rclive
asahrt gra-podtlE g.tr!!a, thln agalnst the grar

Fav€L et .1. (1994) coidrcrscl aDtifulgal lcle€nlng of
ttitolp.notd saponiB of &4r. ielix in vlttu-
llonodelrBidic hed€rag€Dtn d€rlratt@s lN3r! 6horm to
exhi"btt . bro.d spectrln of actlvtty agajnst y@st !! {e.tl

as <Lr!l6!)hyt. lpecI€. , a-hedllin F! th€ lEt !ct4€

EIt!! er ,1. (1991) tuorEt Gt f!.! the I€.vu of
teder. te.ltr fou! n.w tsltelpenold .!ponln! ancl

cha!.cEerlzed tlm! by cbe.tcar ald sp€ctro€cQlc !€thod.-
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hedelin, isolat€cl fron I'edela le.l.ix leaves otr llouse B15

rela!@ ce11s and no-€nce! I@s€ 3T3 libloblasts

cuttured ln vrtlo. The !€sults shoh€d that, in a selun

free redi@ d-be<reri! is cyrotoxlc and inhibit
plolifeiatioo tn both ceu, Iines at a low concentration (<

5 lqln]) alte! only I hours tleatDert. d-h€delin also

induces vacuolizatlon of the cyroplaEn and n€nblane

altelationsr t€adlag to c€11 d€a!h.

Duloy et a.l. {r99{} analysed the effecr of a-

Quetin-I€ctelq et a7- 1t992) repo4ed tbat a clude

oxtlact of lrede.a ie_llx exelt cytotoxlc actlvity on

Ehllich lurnor cells both ir v7tlo and ih v'wo-

Kaaagishi et at
ph€nols, helic€nones A

aeitciu erlnae!,l..

11990) leported trc clrrotoxic

ard B, isolated floo nushlom

an euagic acid (a

rcocty dicotyledoDous

Ito3st et a.l. (1991) rerDlred

pbenoric tactose) dich is found in

2l



plant.r b€inE presat i! hlqh concentiatlon ln outs (.-q-

||alnut.) and lD hit3 auch a5 atr.r.berrl€e, rasb€!!t63,

btaclrcullants an<t E!.p.!. rhi! .cid tnhtbit! tne

€lcinogenic prop.rtiea of a @1€ty of chsrl,c€t c<q'dr<is

hcrudlng B€Dr {a ) py.eD.-7, 8-diol- 9, lo-epoxl.L, aflatortD

B1t N-ethtl-!-dtrosou!.a, 3-!€thyt-cbotanttrr€oe and

?, 12-rltDthylb.n! (. ) .nth!!c.re.

t Lbashl et a7. t!992t lsotate.t a clrolcrtc
cq@ou.d, I\r..uphali[ a (2,5-dLchroro-{-Dthdt'9hano1)

f,r{ tn er5hroo &t$ulr eubatglra&s- a€ !epo!t!d thlt
&r$upherh A €nhtbit€d cytordtc acrlvtty agalnrt lo
tuno! c€tt llte! lnctudlng hu&a[ darlvecl clrclndr c6us.
Ee also re!,ort.d (1993) tEee !t!y c.@o|lnd!, Russqrh.lln

B. C, ard D l8o1at€d flcd the flultlng boa16! of Rursu.la

avbnT$laB td ch *hLblr.d cytorodc acttvtty i! vtrro
against P388 leutenla cetl!.

chen et rl- (199r) gtudled th. anrlt!tr ,

artibactellal lncl rcuncl h.atinq plaFeltl.s of sovElat

ap€cl€l of ciotoo jlcrudtng crotor re.tt€lt (dlcrr hls



loig D.6r uled in g.|rth .AErlca[ folt Edlclne,
paltlculalty 1n the t!.at@nt ol rcucls, clnc.!,
hll.!@tlon ad lnl€ctlon) . {€ tlol.t.rd llv€tar ph.nollc

c@pdldr 1ft. the 6ap of Crotor !e.tde4 rtddr poas.a8

potent antlt'acteriar .ctlrlty agabst &e.ll-lus ruDtllts
and Esci.4ci.i,a co-rl.

x.rci.r et aI. {199{) leport.d all,ght aDtltlDt
lctivity of th€ phenylploprtroid @poundr aEaiBt 3 huran

calcind! c.Il lin€ lncl P388, iaotat€d ftd Plrplrr.r-r,

zerg et !1, (1994) llolated 13 ph.nolic c.irpoundg

flco the st€d balk o! l(neo, g!or.!ata, tolLorlrE

btoactivity-dLr6ct€d &actloution agairrt b!i!e shrlq,
AU th$. ccq)orn 16 sbor.€d Dodelat. ![t siqlltlc.nt
loxiciti€s aEaLnst 3 hurlB !1r&o! CEII ]ln.s aad inhtbtted

the gF th ol croh g.ll tu@ra @ d!c! o! potato tub.!!.
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lin er ar. i1994) rsolated 11 phenolic cdpoun& flo

the ethanotic extlact of selag1relIa doede!]etrll, a folk

anticarcer nedicine. Hs lepolted that the cytotoalc

activity of these codpouncls !'rPported the tladj.tional use

of Selaqinelta doede!-le-inll as a! anticance! ctrug.

Blunden et a.l- (1994) lepolted the cytotoxj.c activrty

of hlqhe! molecula! relght Pollphenols, isorat€d flon sore

M!1ne atgae \Ascophyl7ufr ,odostnt Pucus sellatus/ rucus

veslcu]osus/ tl,cus 3pl!.r13l IA-ridrays s1.l!quo34 and

ttl@nthaTia e7@qata) .

tratunathan er ,1. (1994) repolted the

aDttp!o1ifelative elfect ol thlee ptant polvphenolsr 2-

hydroxychalcone. quercetln and tannic acid.

che! et al.(1994) lsolated a Phenolic conPound. nane.l

iloraHsoDot frd tlopical gre€n alqa aeralrvlllea

larsoril. rhe c@pound exhi.bited inhibitory activitv

agalnst ruP atehydrogonase lIMPDli), a sign of potential

anticarce! activity.
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tru-Yc er dJ, {1995) !eported the cvtotoxic actjv ry

of some phenolic acid anid€s, N-trans-feruloytylahi,Der N-

p-counaryltyranine and N-lran3-caffeoyltyldiDe isolated

llon the sts of Annona Mtaoa,

1.3.1 DtAAEtEg Utljtnn A

netabolrc disolder chalact€tized by

hyp€lqlycemia (above 180 rigldl). glucosuria, th1!3t,

hunEer and in )<etosis. lelated to lna<lequacy

o! abnoruIity of insultn production by pancreas. r{anv

othe! factols ale also itvotved, inctudinq both Pttuitalv

and aclleDal bonones Egulation.

Diabetes is one of the nost plevalett dlseases

affecting nantlnd aII ove! the rcrld. The diseas€ {as even

knoh to arcient peoples of EqyPt, hdia and G!€€k. rhe

Gleek physicians exdin€d the taste of d'e trine as an atd

for the diagnosis. Avecenna (about 1000 A.D.) ploved the

associatioo of ganglene {lth suga! in the uline (Monh

198?),

25



Dlabetes nellltu! ls not only a sellous health

plobtsh ol the davelaped Hertem countil€!, bu! it is also

one of the inost 3e!l,ds d1a€a8e3 in PatigtaD. tD l!exl@n3

and ,lnglo ilDeflc.nr, the plev.lonc€ ot th. dls€$e tn 121

ancl 3l !.*.ctlv.Iy (tio!€nt.1 .t ..1., 1984). I! adth

Aflica the plevalenc€ ln Dale 1s ?.51 .nd 1n teoale 13,5t

(orar et a.1., 1985), h lD.Ua, the prevalence of this

drse$e ir 18t {Ahuja, 19?8).

In Paxj,stan. dtab€t6s rellitus i3 cdnbn in aget

b€tt{e6n 4l-50 y€.!s in both the s6xea, ,1th sligtltty
high€r figule! for f€oares ar cdpar€d to the Eles (sanad

1992).

ther6 ale trc EID tyPer o! 'Di.D.t€s",

DiAt . b.IDtub..

It i! r.!e ard Is due to d,efects in the

pitultaly glanct. rt i. ch.r.ct€r1ze<l by tastel€ss

polyulta (5-10 l,ite!! pa! <tay as coopa!€d lo l-l.s
l,itels u!1rc o! no6ar p.!son).

26



ii. Dt D.t . biuttt!..
It ll th€ rmrt c..[on typ€ of diabetes. tt

lesul,ts frdr codpl.t. o! !61atlv61y lor producllon o!

insuun by th. p.nc!.!!. lt ls chalacterized by

hypelglyc€lda, glucoaulla, thllrt and ln

Diabetea DIIltu! t! !E 1tr ot trc ti'pea

a. ryF€ I or Inlultr D.p.DdaDt Dtab€tes rbllltur
(rDm4.

b. tyP. II o! ion-h3uun DePen blt Dlab€te

Etlitu. (dtDDl).

Garto€y (1988) Epoaled that typs r is often o!

eally aEe o6r€t (,tavanlLe on!.t, g.nalally b€fore tho ag.

of 15). It i.! l€3r cdmon.! cclpalad to type II.

ryp€ t dh.b€!.s 03llltu3 retultr due to Pancleatic 0-

cel]s d&tortlo!, plth tho fe$lltng deficlenq' ol
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Pancleatic insulin socretion, but loEeal seFltj,vj,ty to

Th€ p6t1€nts of tlrir dlrb€t€s a!€ usu.tly thln and

unde! Height. The trc p@8ible caus$ of a-cells

destruction ale the vj,dse!, such a3 rDr43 vltus and

dsackt€ by th€tt toxic chdical agents or <i*tectir
cytotdln .nd antlbodies frdr .eD31t12sd lmun@lrt€s

{xatrtrng, 1993). hrulin thslapy 15 necessaty for the

control ol type I dllbetes !€ttitus.

qF tl, (llDo I

accordlng to catlonay (1988), type tr dhbetes

lel1itus is !!o!e c@n type and usually occu!6 in tdctdle

aged per6oG, t{trete m3t of lhe suffelels have ob$1ty.

flbight loss i3 unc@n . Patlents hav€ usually rcntal

plasM lnsuun t€v€I, but a dellclency of j,nsulin

r€coptols on th6 N3ct€ and fat ceII. lesutts In decEased

sensj.tlvity to lnsulin, thete ls a stloDq qenetic

predisposition ol the clov€Io@eDt of typ. II di,abetes

lle1titur. thts tlpe of dtabotes occu4 du€ to or! oating



of llch caloric diets (!ate and carbohydrates) ard l.ck of
physical qercise. these patients alHays have 3orle

iryaitoent in iEul1n sec!€tlon. fiov€ver an iDcleas6 1n

lesistance to insuliD .ctloD 1s rcle Erked. rhis type of
dlabetes i3 contloll€d FIth dlet Mnaggren! and olat

htpoglyc4ic d495.

Diaberes nellirus 13 a 8e!1ous in6!ab1e, chlonlc

dieease, that cafies a hiqh ri6k for a considelably sholt

tlfe span, reDa] !.11u!e, disability, ccdplicatj,onE

inctucling blincln*s, lnputation of o.qars, !ena1 failule,
3erual i4otence and eally caldiovas@ta! co@Ilc.tlons,

1.3.2 IREAE'Enll Ot DIAE!!Ea lEtrtttuA

Diet is an inpoltant factor for treatnent of dlabetes

nlerlitus. RoqeE and specto! (19?6) <i*cried that

Calbdhyctrates r€tlictioD aDd Gight lo55 restore Elucose

tolerance to no@1 1€61 to @ny of the notr ltrrulitr
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d€pond.d diab€tlc patlontr. Sirilar coDcluslon has b€on

llcl€ by Ebodl (1993).

od. liF r,yrLo.
llerfiDdl] (1988) lcported thlt th. orat ht|I)oglycolc!

(|lug! ale u.€d 1n rflDllt p.tient!, dlo fa1I to achl€v€

6.lequat€ contlol desptt€ lclh€sj,on to p!esc!1b.d diet anct

tl|ele l!., trc d!1D gloupr o! olal ht'poglyc€ldct

i. lqrDuoq'lurt r.
lh.se at ugr act by ltiDlathg the prodrcti@ E!.t

!.16.!6 o! tldtgerd! ln.utln (H.rfrndr.l 1988) .,9,,
Iolbutaride , Acetohex4l.l€ and cupl2tde.

tn.se drugs act by lerhrclDg aDlEtlte .nd glucora

uptak€ by tho hteatine aad pr@tLnE Elucos. utltiz.tlon
!.lnly in Etrclca e.g. LaEfold! arxt HreDfoallD
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It is a specific antidiabetic plInclpal and obrained

fr@ bovine source or throuqh geDetic englneering fld the

trc tutant stlains of a, colj (Eact€lia). rr3ulin i3
c@erciatly available tn s€velaf different fo@.

D{SULII

1- 3.3 rrrtlDltE:lrc rcltttllt ptatfls

lrany plantsr plaDt extracts ard ratural ploductEr

lsotated fld valiow ptants have been scleened for thel!
h!?oglycdic activity. In sohe inatarces the desired

effects rele found, {hefeas sde tine the siqDificarr
hypoglycd.tc effect Has not obsened. A blief levlew of
leeently repolted hr?oglycanic ptants is gireD below.

Khao et a-1.. {1980} leporred that the 1€af of Coccidta

trdica irplov€d tde qlucose tolerarce comld€rab1y.

Alhter er al. (1981) lepolted signlflcanr

lfypoglycaic effect of ttbnordlca cra.art.la in nodal and

alloxan diabetic labbits.
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IG@n.y.L. et..r. (1984) !.port.d tbar th. lqueoot

ciecoctid of rt rad. frtlc{rat., Ae9'le r.na,lor, dd
,twr.tlca ihtrtutie po.!.!. slglittclnt bypogly@Lc

eflects.

L.@la €t ,t. (1985) hav€ ob!€rled slgntttcant
hlroElycaLc .c-ttviry o! .rh€r .xtracrs ot 

',tttts
,.]lc.ria ltd .!.t floir.r! lD ratr.

olreo€z .t .-l- (1986) d@tlt!!t rd the h!,poglycdic

acttvtly o! galeia Twan htTtatt tn arks5n drt.Dettc

Athtar et a7, 11905) oblelved llgnlfi@lt
hyPoElrcemj.c Effect of dll€d !oot6 o! oros&ru .cJ o.ld* ln
both nodal ar tell as di.&€ttc !abbtt..

ldodr (19€?) !€port.d the hypoglycealc .crlvities of
rlucll,rE* .*tractad !!dr plast5 o! lanlty n lv!c..6 ald

!(!. Plutago .p€ctes.
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rvolla .t ar. {1988)

o! to!! atlc rcid! a

btsf rr ,!cl!C!rl6b3 1l

daclood et .1.

hposry€-lc effect o!

ttrabttlE Jryntca.

cldmnstlated hyloglycenlc €!!€ct

tur.I Ploduct Isol.t.d l(r
both nod.t .Dd .lr,.b€ttc rrt.!.

(1988) obs6!v.d

dcoholic .xtract

Day .t :I. (1990) rcported

orally a(hlnlrteted €xtlact! of
&rc'drcl chrr.rtta ln Dornl aDd

hypoglyc.oic eff.ct of

!!utt. of ot tieat€d

sttq)totct@i! .Eab.tlc

shaerga.unaru .t a,l. (1990) letbrLd th€

aDtidi.D€tic .ctiyity ot Gf/firr€la syfveetl,.

Detdaal et ar. (1991) leport.d h!'pogllcd.lc .ff.ct
of re.t .xtracts of Ettot',xrlE Jqpoole ln both

geteticluy dlaD6tic lnd aolral !atr,



G@z!L! .t al. {r99r) stuclt cl the hypoElycatc

actlvtty of Olaa eoftpaea leaf extract and p!opo!.d that

h!,lioElycdtc actleity ot th13 pldt 1! by thei. Dchrnl{s
of (1) pot.ltlattoD ot 9luc6e ildrc€ tdease o! 1tr!u1h,

ancl (ii) lnc!.r!€d pe!lphe!61 uprlxe o! qtucose.

sfrvrltav.- er .1. (1993) foond hld|ly hypoEryc$ic

rtlsct of ,&roldica clrrrrftla 1! di.D.ttc patiertB,

1.3.1 Drltatta D 4Et
llac€ .l@tE pl.y

s(h€ natulatly occulllng

oth€! a!€ non-e!.dtlal
tctc at .l.l Lr€Ig ln
systdB (M€!tz, 1981) .

lrrg
rttll ro1€ b hellth .!d clt!..ie.
€Imonts r!. .cs€ntial fo! Ufe,

.Dd ff.e ot t!€r aE loorE to be

tboi. octrr.[4 ir blol,ogt@r

lh€ .!!.Dtbr €I@tr
lunclioDiDg an l qlo{tn of

1982).

va.ioua orlani@
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scho€der {1976) desclibed that ]ess thaD 0.02* (o. 11

snl of the lef;lence @n is hade up of trace elsents. At

least 24 trace el@ents ar6 found in hsar body in dounts

large €nough to be detected, Eleren of the twenty four are

of vltat inpoita.ce fo! his health. ]le also explalned that

rcst of these trace el@nts act as catalyst {co-azyne to

{enz}mes), Mklng netallo-Enz}mes fo! exahpte MagDesiu

actlvat€s 67 enzldes. vallous cltnlcal and pathorogical

disolde!! alises as ! consequence of tlace elenent

deficie[cie3 and excesses.

Donsbach (1982) lepolted that @D can exisi oD a

def1cl€ncy or even absence of celtain vltanins but can not

eatst on an extrde deflcieocy or a^ a.bsence of celtait
ninerals in such a{ay that particula! element create

probl€n uhile corducti.g doficiency exp€llhertation.

No{adays tnere is considerabre eviden.e to show that

the defici€ncy o! s@e of the tlace el4ents My acc@pany

Co-facto!). Tnese elaents ale c@biDect ,ith Droteins



It has been lepoited that chrdiuh ls an €ss€ntial

part of dietaly facro!. schiode! (1968), Merrz (1969) and

Masiloni (19?3) ddonstrated that a severe Chrohis

depletion led to fasting hyperqlycenia, glycosu!1a and

irpaired glohth rates iD !ats. Also selM cholest€rol

levels of these aniels rele elevat€d cdnpaled with those

chrmim suPpl4ented corrlols and an incleased incidence

of aortic plaques had been lepolted. chromim

suppreertation of rats led diets of lefiDed sugals? {hlch

are assoctated with elevated sela cbolestelol tevels have

arso been leiorted to ctecrease significantty th€s€

cholesterol Ievels. r{e!tz (1969) investiqated that eveo

nild nutlitional chr@iu deficiency in lats r€sults i!
tnpaiment of Glucose tolerance. Iie added that shau

qlantities of chldim ate lequired for the optinal effect

of insulin ln every iDsulin depeDdent system. Meltz et ,-1.

(1969) also repolted thar the ben€flclar effects of
chr@iN ale letated to a useabfe fom of chloni@ and lot
the total chlonim. This useabte foft of Chr@iw hay be



,tanjua(1991) anafysed the hair sanples of diabetic

patients and found that, in nost of the cases ChrmlN and

Zinc concentrations rere nucb 1o@. as cmpared to those

of no@f pelsons

present in foodsr as such, ot can be biosynthesized wj,thiD

the body by most people.

It is knoM that an olgaro-ch!@iw conplex, Glucose

Tole.a.ce Faclor (GrF)/ contatning glycln, qlutanic acld,

cysteio and niacin, ls synthesized in tissues lron

absorbed chldlm. This colPlex potentiates the actio! of

lnsulin thlough facilirati.g the attachnent of insulin to
cell @hblanesr that ultictely enhance the uptal€ of

qrucose by the ceus (uusitupa er a.1., 1983 ard Robinson

et a.l.r 1985). The deficiency of this cdplex, either

through absolute dietary tack of Chronia or leduced

ability to synthesize that specific corplex, lesutts in
glucose intolerance aDd leduced eflici€ncy of iDsuliD.

syrptoMttc chronia deficiency has been clealIy

denonst.ate.l in @n duriDg prolong intravenou6 leeditrq



rd!€D putltl.d nuttidt! (adDo acLlr lDCr catlohydlate.)

whtch do not contaln rufflcLent Chlon1s to n€€t 1ts

ID tr{o ltdclles, su!'pt€mntatlor!

nith 250 19 chr.du! p€! clay

ruPpr€o..t.t1od rith 150 Fg cbroll! p.r .tay llrlilad
revere Eluco.e lDtoleranc.. lqtoe€d rltroSd batarce lnd

t{€1qht 9a1n! (ottamy €t .1., 1986).

ol lntrave.oua fluld

Bub.! .ncl Gelsholf (1973), xirdgo..n€t er rI. {1976)

ancl RolMtr (19?9) dgnonltlaled thlt .bnotMllll.! ln
glu@€ utllkatt@ th.t oc6'r Fith s€v€re Zilc cLgl?tlon

a!€ lelat.d to.lnpatr€d !.Lase of i.Eultn flo p.!c!!.s
and to a d.cline tn p.!Iph6ra1 tl!!u. le.si,tlvlty to

L. .t ,1. (1989) r.ported thrt or.I rirc is .Dle to
lnc!€as€ th€ lntestinaJ, ablorptiq o! 91u@se .nd vic.



@!5a. 116 leported that thele is an interaction betreen

ziDc and lBulid retaboltso.

Donsbach (1982) de3cllbed that ratE fed qith a

r4anqaneo dcfi;ient diet ror trc mnths, shov€d a diabetic

or prediabetic glucoso cure, and it stayed up there. nbeo

the rats rele put back or lGnganese adequate dlet. thel!
glucoge tolelance culve !€tulned to norial. That shorecl

that the body was not ut11lzing glucose in the abeence of

adequate lGngaoese.

Irlad et a-1. {1993) leported tha! !h€ blood glucose

lorel1ng actlvity of chrcadiun citlat€, 21nc cttlat€ and

Mnqane3e 9ruco6te has been inEetigated in noruI anct

aUdanis€d labbits by trdting thd for 20-25 <lays

respectlvely. lbe data obtained suggelted that the

hr?oqlycmlc effect of th€se niDerals was less @rked j.D

nolul !abbit!, than the ht?oqfyceiic effect in the

diabetic labbits- The salts can be lanl€d in the



decreasing order of hypoglyc@ic acrivfty as ch!@ium

citrate, @nganese gluconate and zinc cttlate.

In vie, of the impoltant role of chldi@r zirc and

Mansanese in the srucose metabolisn, it is decided to

anaryze,sedela ,)elix reat fo! these tlace el4ents.



1.4 ECE !!(t 03 @[Ut lltltt
Eot. m!€: Ee.br. hdux L

syn: &deta !a!r..1d3.l3 K-xoch

Fanily: Alaliaca!.

Eog, n!r.: Irry, aa!!€n Iyy, creeghg lvy,

Lc.I rurEr: OrBrtaL (tar.!a). r.bbb (tlDdl), Ban<b

{aDj.bi), ralDra {xlltdd), Phaloot

(Pushto) .

Plant 13 fou4t ov!! a gte.te! part of Exr$p€,

rco.th€m afid cdtral tll! (G!l.e, 19ta). tn pal1st.! tt
grora *tld 1[ IorEur, srrlt, tazara, li''rr€e hLlls and

r63Dn1! fftrn 5-9 thousard fe€t {Ster.!!t, t9?2), rt 1! :
ccon cIt!b.r oa P!rut rtJT!cbl,tna t!e$ of 1tf€€-Haz!ta

h ll (ptrte-1). rG.lr!. h.llx also groe! .! cteeper ov!!

the Ercurd lD koods.

1.4,I Dlacltt'ltotr

k lafi EeTlx i5 .n .!€!g!aen curb.! Htth d&k-E!e€n,

ql6sy .rd .lEurd t.w!.. It curb! up by D!.r of

{1



! til1
.1i; \1(*,t

Prate-1: E .ba a..ll,x,

(Murlee-Haza!a

growing in their natulal habitat
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aclvontltlous r@t3, rnllch shoot out fld €!€!y par! of the

ltcr .nd ale fulntsh€d wlth jllLL disks at th6 ond. these

detks then aclopt th€orelv.r to th€ !oughn.!! o! thc bark

o! r.all agaiE_t dllch th. p1!nt qrdi! .nd to lirlch it
c]irgr fltnly. lh€!. dllDthg roots on E€ti.lg rlth the

.ot1 ot deep c!dtc.! b.@ ttu€ !ool, obt.trinq
nouflrr!!€dt f@ th. pl.nt. nr. lt€n of th€ cllnb€r platrt

1. 1 - 2dr in d1a$t€r (pl!t.-2), but vlh€n l6ft to glow 1D

plotectecl Pta@s, like 9!a y!!dr, the plant fo!n! a vely

thj.cl (5 - 20@) trunt (plat.-3 r -t).

Aft.f attainilg th. nrl.[! rteidr (20-30 tt). the

plart grows out In a burhy fot[ aid tlle laaver lDlta.d of
b€lng ftvo I.b€d and .nEuLa!, a€ they a!. b.low, D.c€.re

ovrte rlth 6nttre !r!91 . ll1|e!€ 1s aII th. vlrllllod tn

the l€af ahatE frd arEula! tr'al@tipartlt€ tncllloD to
ccryIc!. €ntiF Dlgtn! .! th6 pldt att!Ltr h.lEht.
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leaves !4oved frm

shos the thickDess of



An old &d.E D.!t

thick truDk, growing

yalct of Abbottabad.



Plant (about 30-35 yeals old), rirh
grouing on pine tree in the

Botanyr u.iveisity of Peshawa!.



me creopl! plant ha6 !y thln stem, b€tnlt 2 - 3fii
ln dl.@ter, ni€ c!.€p€r pbnt has @Iy th€ ts. Rbt!,
aral6tag tro the lot er slde of th. st€! lnd tt be.E ldg
petlolat. leav6st ut|1ch ale untloa tn 3t!uctur6, b61nE

trtangnrE!, rdth 3 - 5cn toDe! (plat€-5), c!e6!€r plants

.!o not florrer, but o! ccnilq ln coatact rlth trrrlts o!
ruFporting tr..!, they clt6b up by le.ru ot .d tt1t1ou.!

root! and bgcdre cltub€! plant! (plata-5). Th€ pl,ant

Plodrces fld€r! oD th€ terlrd br.!dl.s. tte florreliag

brafthes L€irE bushy ald proj.crilg a foot d tro fro th.
culblnE std, ,1th tlor..rs .t the end ot .v€!y shoot. th€

flo$ering p€rlo<t l! fld lat6 octobe! to lat. Doceub.!.

r.4otescatrce Is. globular ub!I. The flolers.!e
t€llor.igb Eteet. C.I!d .nttle slth 5-s€pab, cor]Ia xtth
5-p€!als. vaLvat6. stuLDs 5, c.!pef! 5, syrcalpous/

PeDtrlocula!. Fruit ts a be!!y. bec.d63 ltp€ lD th. ne|t
lprttrg, It t. 5-? n 1oo9 !!d 5-10 m bro.d rdth 2-5 s.d!
(fiE-t t.
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Plate-sr cleePer e.ba !.!r plant.



P]ate-6: Creeper &.br. lerrx plant bec@ihq clinbe! or

coF ng in contact Hith a suppolring t!ee,



llede.ra -tetix, !. rabit x 1/2) b-Fiq. Ir



CEAPTER-TI

I.IATERIAI.S AND METBODS



CIIAPTER-II

ractt rla rD l3lEoa

2.1 titfitqcoatF{tEtc !rqr! qr 4ana 4!iEi rr.

2.1.1 llltt nEDt
I/eav!! of .4.d.!a Ae.Itx t. E € cotlect.d fld Bar.

gal,l, Diltllct tDDottah.t, iD tn! ldtD ot A|l98t, 1995,

trlc l.!rer tilre &1ed l! !ha<r..

2.1.3 tt'r|!a

^dcr@cope 
({@, 15e and 45d objecrlveg lrd x1O

El6-p1€ce), Blade, .tag. .nd Et|. ptece dsc..ts!s, cac.!
lucidr, el.ctlic b.l&c., tttn.

2.1.2 CEECIIA

Stalnr .nd r.lgent u!.d fo! ltalnlng, dtolar hliltlat.
solutlo& \t ff4y,. sorutr.oo (.qrr!l Earts ot l0r aqueoug

ni.t!j.c acld and 10t aqulous chlddc !cid), Bydrochlolrc

.cld, acatlc.Dhldrl&, &rdc .ubh!r., pet. .ther.
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2.1,4 oReN|ot,lrPtIC EVII/InTION Ot tB DngC

Organoleptic evaluation, lncluatinq shaper slzer

cofou!, venationr odour and taste of the !'ede* ])e.rix

leavos HiIl be calried out.

2.1.5 aISlOlOeICl! afiDttlt @ &GLr. t rlr Elt
2.1.5.1 !!..r'!6!. ..ct16:

Fresh reaees of rre<lefa hetix @!e used for section

cuttlngs. A s@11 stripe (2D x 15m) frd the nidlib
region of the leaf was taken, clanped within potato block

anct hith the help of sharp blade transv€lse sections @re

cut. A thin unruptured s€ction xas selecred and statned.

Thts stained tlanaverse sectio! was tlaced sith rhe hetp

of camela lucida an<t tabeled.

Eor epidelnal studyr stomatal index, vein islet
nu!!e! ancl pal:sade latio, sMfl strips of the leaf (abour

5m x 15m) were cut uith shalp 3ca1epa1, Nashed with

Ete! and than boiled and c@led lepearedly to free th4
flm air and then soaked in .reffley's solution for 6 days

(Johanson 1940) fo. nac€rarion and disinteglation of
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tissues. Even afte! I days, th€ tissues rele not cl€ar aDd

not easlry disinreglated. These strips re!6 then boited 1n

chlolal hydrate solutioD on a ,ate! bath (Trease, t9g3).

This clealed the Btlips aDd when exanined undet

dicroscope, gave oxcellent siqht of the epidenis, !r*h
sliqht adjustnent of the n1closcope. the undeltyirg

Paltsade ce]ls wele arso visible fo! exaninarion.

2.1-5.2 Epid.ai'.:
L4af strips t!€ated ,ith Jeffleyrs and chtoratbydlate

solutlons uele exdined under njcroscope using 45m

objectlve and X10 eye piece. Both the uppe! 6nd to@!
€piderul cells @!e @asuled ,ith the help of niclooeters
anct tlaced wtth the help of csela tucldd.

2.1.5.3 hrl..d6 !.tto:
Palisade ratio i5

cerrs, beneath each uppe!

the av€rase Dunbe! of palisade

eptcteriial cett (T!ease, 1983) .



rhe cleared.tritE of L.lves Fli €rfrned uftb!
elclolcoDg, ushg 4m obj€ctive lnct *10 .y€ pt.c€ (tr€!s€

1983). A crn ra tucl<ia t! !o alranged, that th. epiderlat

cell5 My bo trac.d. The p.lisacle etls or tll. @sophill

b€.r! a .lellnit€ ratlo to the spftbruI c€Il!, Ihis ratio
i3 . cllaglolttc ch!!act€! ot sp.cLes b.tongtng to th. s.G
s€nu. 0raut!, 1985).

Ftrst lour 9roup6, lrch ot totrr apt<i.rDl @Ur .16

tlacad and tb€i.r outlh€ uDkld to EL th€i lore
coDrplcuoug. th€ paLlslcl! c€ll. lying b..eath e6ch gtorp

ar then focB€d rlth tlE adjultrent of tn Drcrolcqe,

and tlaced. t'be pausa<t€ cel,13 lD €ach gloup r{.r€ coubt€rt.

Only thore c€II! !€!e tlcru.Ed tn th€ cout, rdrich t{.re

rc!6 than balf con red by !h€ epldeftat c611!.

The ltgule obtalned ctlvid€d bt tou! qav€ th€ p!11!.de

ratlo of lGdera ndlr Is!.
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2,1.5-a at-t l l.!.b:
Stdratal lnciax tl tDa p€lc.dtagE, that the Btarata

lo![ of th. totll D|!b.! of .pl.latnat c.Us lad .tcu!ta.
It 13 exp!8ssed by the lodurla

I------x100

Nreb6! of rtdnata 1n untt a!€:

rnlb€r of €pldedbt oalls ln theE

me clear€cl l.af ltllps .bout 5m m!6 ildunted u!1n9

asn obloctl€ anl x1O .y6 pl€c€ . Both ti6 eplcLt!.1
c.tts and rtout. rer€ counted. I,he tuo guald c.t1s and

oit.ol, b61ng cdsldered .! @e unl,t (r!.!re 1983). A c€ll
belnE count.cr, 1! at l€ast lrat! o! Its a!€a ha! wlthj.n tho

fleld ol vte,, Stcoaral 1n<ttc.! of f6{r il6.!.d Btrlps,
b.longinE to ap€x, narldn, bale and centle o! the I.a!
iere <bt niftd ald the D'n 5t latat 1ftb: 1t..



2.1.5.6 \'t4a t r.t d.al
V€tn Lslets .!e a!€a. of the E!..! tlslue ot l6a!,

folr0eal by th€ ulthate ctlvlsion! of th€ concirctlng ltranats

of €rcula! burdle!, rdlch etther cq)I.tely o! partlally
sulfouad .!.ar of th€ ihlolenchlda.

Cl€rrd str!.p!, abdt ad ft@ <tlfferent porttt@!
{aP.ar lrtgta, b$e affl cenrE) ot !1ve Dltured i..av€!
rer€ erad!.d ur.Lr ccqould Dtcrolcop€ havtlg . 16r
obj€cttve aud x10 .ye p1.ce. lb. arq of th€ Eln tllets
Er detelotned by counttng tDe n,|!bc! o! v.in Islet!
*ithitr the flerd of vt61on (.pp. 2nr), rlivtde<l by th€
arer of th6 fierd (amt) rhis g6vo rhe avs!!g. DurD6! of
reln 1rl€t! Fer ait .n! (tounEt€a, r9!8). veil ls1e!
ntlDE! ot !ou! ctl!!e!6t postttons (!p.a. c€ntle, ollsla
aDd balel of flv€ latur€ leav€s E! .teleEh€d atd f!c[
tho!€ th6 lve.ag€ neir lrlet nulber of ,iedera n€ltx I€!



DrI.d l6av€l of E d!. rrotlr Et€ pord€t€d to a wly
flne stat€ tn ar electtic arind,er.

Organol€trtic rtudt o! the pd{.ler dfig E! clEied out

urlng tho 6€ns€ olganr. For dcrosc.plc atudy, a srlall
aDult ol the po!d.! Es h.at6d elth chtor.lttydlate (2oot)

loluti@ for fer fi.lnut€! lnd a eert tlttla ar0ount o! thts
chlor.tty.lrate treat€d po{d€! G! tfallfettEd to
4lcrosco9lc sltcb and . c|!op of glyctrln !ra! actd.d to
a@1d drylng. A coversllp rd.s put ou tha Ep€ctsn aDd th€

ru.ie t€. obseleld r,!eb! ntclolcope, Dtffer€Dt cerr3 End

tl36u€3 i[ the poi.der s€r€ se€! and st€tch€d rdth tb€ h€Ip

ot car€ra lucid.,

2.2 CECCr'. E !3

2.2-1. l3! &'ltata
Ash analysl., sp€clatly ot por.tsleal drug! i6 !€!y

lqottant to <letect tn6 ..tdi.tlon of aduLtenntr i! th.
fo!fi ol €lrthy o! .a!dy nlatettll or !o! the .Lt.ctioi! ot



exhruted Datallals !ru.d
di!!€!.nt alh |nllysi8 !|.!€

to tba g€trtrin€ druE. 1!!€.

D.t 4l!rti6 c! lct l tab!

lhre Era!! ponl€led leaves o! Aeder, le.llr w.!.

tal.o in a ctuclDl€ ald lncbeiated .t 450.c fo! about oda

hour h a kl,l,n to obtaln c6rbon fte€ ash. tt6 c!1rc$le Hlt

t!*.4 out ard a!te! cooltag, r€tqht ol th€ a5h ra6

<iet€tdDed. Iid thls valu. the p€!6nta9e of the a3h rdth

lslelgnce to th€ ai! ctllecl p<n<Ie! cLrug w&s catculatgd.

1'b!€e !€plic.te! fo! tttt! t€st f€r! taten lnd the a!€!ag.

valu3 |€6 calcul.ted.

D.!d,!.ti6 d rai<t Erolltrt r.!l
the total .r.h cbtaln€d as .bov€ eas boltod fo! llG

olaut.s rith 25 DI of dtlute hydlochloric !cld. tt i.ag

then fllterftl udDg ashl.ss ftlt€r plpei OOltoaD xo a1).

the lllter pap€! Nas walhed ,it} hot Hate! and lgnitect to
a c@rt{t rr€Ight. P€rc.ntag€ of .ctd i@otoble alh {|!



el@lated ,lti Efd.lc€ to the dli€d pot dered l6al {3

En) .

D*.d.rltttd cl tt E tol,lhL rdb:

Ash |€t obtainecl !! tD {I) &ov., flt€ ash n ! bollcd

11 25 nt d1.t1ll6d rt.t.! and a!t.r cootlng fllte!.d
uEough aahLe.r filt€! pr{r(r (xha6!n tro 41)- T1€ fr.tt.r
p6per Es tr.lhad sith hot r{atei and lgnlt€d to a conrtant

fi€ight al a tsrporatu!€ not sice€dtng l50t to obtaln€d

r.ater h&Iubl€ ash. It l. lubtract.d lrd the toral arh

!.eidrt to obtdn th. r6l9ht of nlt€r solubl. a6h.

brcentaga o! !!6 $.t€r lolubre .ah r€! 6ldrr.a!.d rdth

!ete!6nc. to th. dri€cl pof,ti.!€d tea? (3 gD).

2-2-2 D.t_!!6 d FirF olrt :

A €oall qu.ntity of the leaf, pord.! r.a6 tak D od a

.lide ancl f€N d!.ps of ! .lturatod lolullon o! cupllc

.c€tate r€re added and arb€d to un&rso ch€otc.l

reactid !o! ten drut€s, th6r f.rr dlops of a lolutlo
(pr€Fa!€d by dl$o1vhE 2.5 9! felllc $Iphate in 50 !U ot



20t acetic acid) rele applied to the slide and oblefred

unde! the nicloscope. Yel1ow colou! clystal 1f appealed,

would irdicate the plesence of calcim oxatale clystals

in the I€af of Eede.a he.lix (Gu!, 1956).

2.2.3 actElilq t rt !o! ti. Pn.-- of dtctei<Ll
sqeie (Li.ab.@ Bt&'b.ar re.t,

Alcobo11c leaf extract uas talen in a petlidish and

evapolated to dlyb€ss. Th. dlled reEidue was uashed Mny

tlhes dth pet.ethe! on a hot Gler batb in older to

lelwe fatty anit @l@!Ing @tetials. 10 aI chlololom €s
a.ld€d to the !6tdu€ and pouled irto a test tube. 100 nq

of anhydlous sodiu thiosulfate {as added to th6 test tube

and f1tt6!ed. 3 trl of the filtrate was taken ln a 5M11

test tube and thlee drops of the acetic anhydllde and one

drop of concentlated sulau!1c acid Ere added.

the appearance of tGd vlotet colour vould tndicate

the pleBeDce of tritelpeDoidal laponios u tbe leal Polde!

ot Hedela hetix (Blain atd Tulner, l9l5).



2.3 AI|IIDIIIGIIIC STI'DT Ot| E'ERI EIIiI
PIANT I4ITA,!I! USED

leaves of redera le-llx tge coltected fr@ Baragali

in the nooth of septdber. The leaves h€re dlied iD shade.

AJter garbling and lenoving petioles the dlied teave He!€

powdered in g!inde!. Th€ powdered r€aves rele then stored

in a @ll closect adb€! glass bottle at ro@ t@peratule.

P!.!s.t1d Of Aq||€ou Etaot:
200 qn of the powdeled lea@s of Eedela helix wete

@celated in 1000 nl distilled water lo! 7 days at lom

t@peratule and the extlact ,as then filteled. The aqu€ous

filtrate was concentlated thlough lotaly evaporator unde!

vacuu to a sdi soli<l Mss (40.00 qn).

ke{Eati6 oa r,btneolio b.ttrt:
Methanolic extract Has prepafed, using the sane

proeedule, as actopted fo! the aqueous extract. Afte!
re@vinq rethanol Dde! vacum, 48.,42 gm of sdisotid nass



t'he aqueour and neth.Dolic €*tracls rere ured o!.Ily
lor th. deteloLnltioD o! th.ir lntr.ctl.b€tlc lctlvlry ln
ttr€ t .t anL!516 (ta!6tt!),

2.!.1 aEcr,!/rc|ti:

Alr.o|rar Eohydrate {BIE. lab, EnErald)

l{ethanol (U.!ct. Golnany)

Ac€tohexdl.b io..i-r.l (U.uyleu coh.! Ehlt!.c.urical

{Pvl.) rtd, thracbl, p.Lleta)

l1€tfomlo {Glucophaq€) (Eoots ltamlc€utlc.l. Ltd.

t(!r..ii. Prt!.ta!-
G\! t!.F@!th. (ph.frcy D€Dtt., rtrrtru.tty ot

P.shata!)

E.!y test stlltr! Br€agent strlp for gtuco!6

t.atlDg ln c.ptUary rbol. bloocl

(c.t.No.00550,Boehltnqe! ManiholD

cotP. usD .

2.9,2 lEry|lttllt!
Glucd.t.! (Aco-Ch.cL E sy Eloo.l Gtuco!. raonitdlng

sFta. c!t,r{o.00560, Bo€lrlry.! r|5Drhet! corp.

us&).
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tancet (crt.No.00585, Eo€htinge! ulnnher[ co!p. oa|A]

gyling€! 20 d ad Polyth€De hbe.

rl'tt(D3rz$. NDo!.8:

Lalthy !.bblts lo4'ctof,ag.t. cu!t@.1!r) o! Ioc'r

str.tD Elghlng rooo-1500 q!3 t€r€ rr!ch!..d ft o

secolrdaly Bo!!d .nd Bacha xhart chowk hartets o! P.shasa!.

Tl|ele .nidl! i..r. t€pt under 6blalvatiod tot ooe Eeet

befole e|4l€rtDnt!t1@ undg! 6aat !a!!gdt cdditton

and !€.1 Hith nornal dlet con!16tinq ol Eleer! g!!t. abllng

th-1e pario{t. tlt. rabbitr rEr€ tbea r.ftl@]y 4v1d.d into

f,otlo{tnq utr.. glouPs.

GrouP-r: 5 ratbit6, codtrol qrd4)

ctoup-tl: 1E labbtls, no!!!aI' [oa dlabetic gloup.

rrds gtouP L! OJrtb€! lub dittd.d tn to

GlooP-IIa: 6 ta!b]t!, t.lted to! aq!t6oo5 e,.tt.ct of

Ee<La heux.



Gloup-Ilb: 6 labbitsr terted lo! hgthanouc 6*t!rct ol

,Gde.a nel.l,(.

Gloup-lrc: 6 !abb1t8, tssted tor lc€tohqanlclo

(Dbelol)r !D orat hypoglyce.ic dtug.

Gtoup-III: 18 !abbt!s, alloxan-lndrc.d diabstlc a!dp.
trd.s grooP t. a15o !urlh.! 5ub dvlcl€d In

to ttrlee gtdry3.

Giroup-ura: 6 lebbits, t.sted lor aqueo!. .xtract ol

alflra ha7!x.

GldlP-tub: 6 !abbit!, tosted fo! Et!.loric e|.tlast ol

&.b.a nellx.

G!d4-IIIc: 5 rabbtt.. tett€d for lsitodin
(Glucophag€)' !n o.a! hy?oglvc€olc dtug.



2,3.3 lrDtElIOi OF AILmI-DllElEal

Alloxan causes 6-ce1t necrosis which is pleceded by

an initial iD}li-bition of 1nsu1ln lelease, wlthin few

houst hypoglycedia @@!3 due to excessive dischalge of

lDsulin frd dyirg panc!€ttic ce113,

taobaio ol r6tj6 0f rtldn:
I'rre exact mechanisn i3 not yet fully ld(M. varlou3

possible nechaniens. propo3ed, are as uncte!.

Afloxan acts by destloyinq B-c€lls of the islets of

Iangelhans, possjlly by breaklng DIIA strands. lrlloxan

appeals to generat€ free ladicals and causes

inactivatlon of esBsntial sulphvdrvl enzvne of the

celIs, without ddEgiDg c-ceu3 (aclnous cellsl of

the pancleas (KatzuDg, 1993).

,Uloaan biod,s instantly to islet cell rsnrrrtre atd

causes raPid, .t, vltlo aDd in vlvo tnhibition of the

insulln secreta.y nechanlsn {Goldskv, 1982).

2.



DDItCrtOr Or t!rdto|l-Drt4&8 D[ alaBtra ot GRouFrrr:

The lehovat of zinc

chelates by alloxan

effect (Bu!ge!, 1960 )

AUoxan inactivare ca" and cahoduline dependent

plotein kiDase, {hlch teduces lnsulh sec!€tlon

nabbits of group-Irr rele @de diab€tlc altificiauy

by injecting arrdan rcnohydlate 150 nqlKg bodv Eight tn

the @rqinal ear vein (Butt, 1962). Before injectiDg

auoxan. blocrc glucose leeel of these labbits {€!e

detemined Hith the help ol Gluc@ter, to eaclude rabblts

witlr abnoml bfood glucoso 1eve15.

Eiqht days after injoctinq alroaan monohvdtate, the

blood gtuc$e level ot the survlvlnq tabbits weie

detenined and those havinE btood glucos€ ]ever of 250-400

ng/dt rele conside.ed as diabetic ancl rele enptov€d fo!



rhe labbits of G.oup-r (contror) Ele gtve. oralry 20

nL of 2a Gu Tragacanth solution rtth the help of

polFhene tube coDlected with 20 n1 syringe. slood glucose

lever at 0, 2,4, A, !2 and 24 hou!6 wele recold€ct

Trre labbits of Group-tla and rrb rele given aqueous

extract and methanotic extlact resPectlvoly at dose

equiralent to 4 qn of Powdeled leaf pe! Kg bodv reight in

20 Dl 21 guD tlaqacalth 3olution and blood glucose lev€rg

ar diff€lent tir€ intelva1s nele re@rded (App{<hx-2 I -

3).

Aabblts of Group-Ilc leceived olal hvpoglvc4ic ctruq,

Ac€toh€khide, .in 20 nl of 21 9u tragacanth sofution at a

dose of 5OO ig/Kq body sight. The b1o€d glucose ]evel

was recorded at different tlne intelvals (ApPendix-4).

The labbits of Group-IIIa and IIIb {auoxan-diabettc)

rele gived aqueous extlact and dethanolic extract



respoctlvely at dose equivalent to 4 9n ot poedeled leaf

per Kq body reiqht in 20 nI 2t gu tragacaDth solution and

blood glucose levels at diffetent tire intelvals rere

lecorded (Appendix-5 6 -6) . The labbit5 of Gloup-IIIc @!e

given nitfonin, equi€Ient to 500!q per Kg. body reight

in 20nt 2t gu tragacanth solution. The bloc<t glucos€

level at diff€rent tilte inteivals @!e lecorded (AppeDdix-

1t,

2.3.a PtbctDtFE ot BrabD (E co€E tSvEL DEl8rtrlltd[
A sFlI urginal aroa of the ear of tho labbits Has

shaved off to expose the sklnr this alea wa! cl€aned ,ith

alcohot uipe and (hen the alcohol was dfied, the rabbit

sas taid dom on the Mlgin of the table in such a

poeltloD that the ea! hung doMwald in o!.le! to inclease

blood flo, to the ear. ID this position a Plick ta3 Md€

on th€ €xposed skin dth the help of lancgd device, and

wlth little plessule of the flngers a cboF o! blood oozed

uas tulned on. Fr@ the ai! tight pack a

taken out, The blood drop was gentrv
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toucbed to the ente! of the tatEet area (Target area of

the stlips contain t€st reagents) of the reagent striP.

flhen the blood firUy ablolb€d into the strip and the

talget area wa5 no tong€! 6hiny, the stltp flas inserted

into tbe glucamet€!, rtth the talget atea facing the clalk

.ed spot on th6 glucorets!.

The !6adings app€aled witbin

on the sc!€€n and @!e lecolct€ct.

15-60 seco.ds as nq/dt

EAI I*ErcIPII:

Ttre <letenidatton of glucote tn @pillarv blo<td dith

Easy Test SErIP 1s based on the glucose

oxictase/fefltcyanide !€act]otr, coupl€d,ith the fo@tion

of potaEsiu le!!1cyan1de, $'hen uhor€ blood is placed on

rhe st.ip, R-D-glucose 1s oxldlzed to d-D-gluconolactone

ard potassiu ferllcyanide 1s leduced to potasslur

felfocyanide {lth glucose oxlctase actlng as catalvst Th€

potassiM felfocyanid€ then ccnbiDes wlth ferric toD,

present in the test pad to Ploduce the indicator ptussiaa



b]ue. The lDtemlty o! !h€ @to! lotned ts Ploportlonat to

the glucose concentlati,on ln th. bl,ood speci@n.

2.t Ei&Drr Nrlata ot dt ?!.ln nt&tl6
2.4.2 E4a!a

Alt th€ 3otuttons r€le plepat€d fld analyticat glade

chdlcals uslng ultrapur€ cldrble-dj,3t1ued,ate!.

a, fiydr@hlollc acid (36i) E.lGtct

b. Nltl1c acld (551) E.Ii6!ck

c. P€rchlol1c acid (?0t) E.Melct

2.4.2 d8ElEAAtOf
t1l6 ttac€ €len€nts Here dsteainsd by flde

photdGtry, usinE sP 191 PYE tNlcAM A.A.s., in the

G€ochaj,stly laboratoly of the c€ntle of Exceltence in

Geotogy, OniElsity of Pdharat.

lBtll&llltot ot usl arlDlt!:
sulface contanination ol plant @terial Has renoved

by blushtng .dd bllef rtnsing in dlstltl€.| ,at€t. rl'e

10



eDtile Eurface uas Eently

acid and llnsed. the Edple

dlaft ov6n at ?03.

das lapldly .bled

Tr'o tr€tho<b, Dty lshing lnd a€t Digestion, a@

c@Iy usect for the det€leln.tion of trac€ ef @nts tD

plaDt Ftelials (Issac et ,-1, 1975). ID tlre Plesent rclkr

both the rethods wele e4loy€d and tbe avelage of the trc

resuf,ts wele catculated.

2.a.3 N AtBrE liOCBtEtl

one glan of dried, glounded p]aDt rnatelial ,a5

reighed and Ptace.l in a poEcelalD clucible. It Es then

praced in a c@t m!!le fulDace and ashed at 500'c de!

nigbt. The ash {as cooted and di88o1ved ln 5 n1 of 20S

hldrocbloltc acld. th13 solutton HaE th€n fllteled thlough

an acid-kashed fllt6! paP€! lnto 50 mI volaetlic f1ask,

The sariple (as Elound by reatu of a gtlnde!. ulaed

811 and sroEect tn tlghtly ltop€E€d containels.



the filt€! papor r.as sL.o $.sh€d twlce. lhe solutloD G3

dlluted to vo!u!. Fith doubl€ .t!!tlU.d 
'Natot.

AUquo!8 ot thls solutlon t{.!€ used lor lhe

det€minltlor of chradl|.fi.

2-a,a E DEattat EEEI!

crD6 qru ot gtqDd plant !.ryL Ea tateo and placed

in a !D11 b.ak€.. $!€n 10 rl ot c@c€dtrated ritlIc aeid

Es add€d lnd !llq..d to 6tand ov€t dght. It ras rha

h€ted oa hot plat untlll th. Pt€ductiod ot !€d f,wes of

Nq had ceased. l'li. b€lt r l.a6 cool.d ald a sdall aDDt

(2-4 dr) o! !'€lchlortc act.l t6t &ld.d ID lt. tt t'as agah

heated and lllor{€d to evapolat to a trall volr@. lrrts

Es th€n tladsfelled to a 50 d fl!8t lnd dllute to votl@

wit! doubl€ dlltll.l..d tst.! and !j.It6!.d thlough a dlv

filt€! papa! wtthout Na.hlng,

Ihls loluttoa w6s !€!aln.d ald ut€d fo! anaLysls.



DtlrmnlrBrrol{ ot lE!@lts (c!, zb I h) :

a. PREElntlrolt ot stsx/sllaMaD sornrro$ (1000 llr)

'. 
Cmo|IrDa (c!)

Accurately welghed 3.?25 gn of K:C!O4 HaB dissolved

in deionized iate! and diluted to one Lite! (!th <loubre

2. Zrt{c (zn)

ore qran 21nc netal las dissolved in about 20 frl of

(1:1) lrcr and ,as d uted !o one lit€t with double

3. rarcrrEat odr)

Ch€ g.s of ttn letal t . dlssolved 1n

gCI and Has hade to the vol@e of one liter uith double

!. littllBtjrlo|f ot trlcx/agro*D adrtttcaxa (1OO tE!)

10 nL of looo ppn standald stock solution of each



al@rt ta6 taLn ln 100 rd volrDatlic f,Ialx .DCt t{a @<te

to th€ rcItD aith dooDle dl&lll€d r€t€..

C. t$lm aqbllD aolltlilolrl (0.5, 1, 2, { |!d 8 lF)
rblting rt.!dr!d solutlon!: 0.5, 1, 2, 4 .nd I pld ol

toltllg st.n Lrrb ,er€ pr€F.r.d by takrng 0.5, l, 2, 1aia,

8 d of 100 pF ltoct sotutloo ttr a !ed.€s of 100 tr
voLulEtric !urk. and @lute x!. nade to th6 t!t!k with

clolrble distulad Eter,

2.a.5EmllcCCdl:
It!a!@rt Co@tltotal !

ltod€ settttrg

xrY€ l€lgttr 35?.9 n
sttt ei.nh 0.1 @

Ac€tylde !1o{ 4.5 a/dn

Alr tld 4.8 l,/01!

Catlrode lq, orrt€lt 9.0 !A



EaoclDlnE:

The atdic absolptloD gpectrophot@ter wa5 set

accordinq to the abore nentioned condltions. ch!@iu

solutions @@ ther aspiled iDto the fla@ and the

Ch!@im concentration of thc aanprc ras 'oted.

cathode ]aq ras turned on and aUov.e.l to wa@ up for 10

riNtes. Afte! Edinq uP of cathode latp the air

acetylene f]aG uas ignited, Th. lnstrui€nt ,as cafibrated

and standaldized with !o!k1n9 statdards of 0.5, l' 2' 4

and 8 ppn. Alt the rcrking stancta!<t5 mre

unknom to verify the standaldiza!1on. stock solutions of

celtifi€d standalds were run thlough the iGtr@ent and

the results iere c@Paled with the cerllfied values. After

Mxlnq sre that the lesults ol the celtified standa<ts

@!e within the confidence linit, the smple stocL

The chr@iu conteDts in PPn Ere cal@lated.

2.4.6 DEIBFI.DIA|ON Ot tt

lfamoGll! @llDllrora .

213.9 nro



Cathode lallp curreDt 10.0 fiA

PROCE@I:

rhe atonic absolptj,oD sp€ctlophotonete! Has se!

accolding to the ab@e netttoned conditions. zn cathode

ta4 ,as tulDed oD an<r arloi{ecl to Had up fo! 10 ilnules.

atte! HaminE up of cathod€ tarnP the air ac€tvlene ftane

ras 1gn1ted. The instMeDt wa6 caliblat.d and

stanctaldized {1th @rkirq standald5 of 2. 4 ard I Ppn. A1I

the rctklnE 3tandard. rele th.n lun as unlnoh to vellfv

the stlndaldization. stoct 3olutlon of eltift€d stan<l,arcb

€!e lun thr@gh the iNt!{Dent aDd the !e5u1t3 {e!e

cdpalect {lth the ceitifled value.. l\fte! @Llog eure that

rh€ results of the certified standalds wele tithin the

conftdenc€ linit, the sdpte stock sofuttola rele tnen

aspilsd into the f]a@ and lhe zt colc{tration ot the

sdP]o ,as roted.

Ite zn c@tents in ppn *!e thea calculated,



2.4. ? DEltArDqlrON Ot !t!l

D|aBlrldl (FlDrtrc.|a .

cathode lallp cullent

279.5 M

PXEIDUn!:

The atonic absorption spectlophot@ter Ras set

according to the above nentioned conditions. !'ln cathode

lop {as tulned on aDd allowed to tam uP for 10 ninutes.

After walrlDg up of cathode3 ratop the ai! acetvl€ne !1a@

Es igDited. ll)e iDstlunent €s caliblated and

stantaldized {tth {orking stancla!& of 2, 4 aod 8 ppn. AII

the uolttng standards rele th€n lun as unknom to vellfv

the gtandafdization. stock solution

stanclalcls ,r€!e 4n through ths lnstrl@lt and lhe !€su1t5

€!e cc.@a!6d Hith tlte ceitlfled values- afte! @king sure

that the resufts of ttte certifie<t standards @!e wlthin



the conft.rence linit,
then aspired into the

€acb sdple was not€d.

Ihe !{n coote[ts in

the 3alqle st@k

f lee and the 14,1

pln Ele caldlated.

2.5 ISCTOCAGCT! llllD Cil9rdxtc atltDBs of @qa Elr.l]r.

2.5.1 |tNEtlAT

t€aves of tgdela belix sQle collected flm Baragali,

Abbottabad, llaindam-swat Marghuzaf,-saat and fr@ Botanv

Dapaltrent, oniE!5ity of Pesha6! in the nonth of

septeobe!. rhe leaves EE washed to !e@ve adhering <I1!t

and @!e then dtied in shade. Afte! qarbliDg atd !@oving

petloles the dried Leaves F€le Pordeted $ing hand dlivsn

[inclng @chine. Tbe powdered leaees rete then stored in a

@11 closed albet gta55 bottle at lod teriperatufe'

stlicagel KieselEel 60 fo! colum chtdnatoglaphv'

sj,licaget (iesetget 6091254 for TI,c.



2.5,3 ?icErnXtro.| O tciErru,lc tlt&ratr:

2.5.2 CEGCaJTa

Ethatrol, nelhanol, chfolofom.

and ether. (AII analrtlcar qlades. )

n-hexane, o-butanof

ca lePeatedly sashed with

coloEing and fatty @t€!ial. a

21.8 9r extlact (82) was

Eive hund!€d glac of the podeled leav€s of redera

he-Ux nele Ec€lated in 1250 nl nethaol fo! 7 davs at

!o@ teip€ratule and the €xtlact {as then !Llt€!€d. The

r€sidue lift ias again soak€d iD rethanol and extractecl

after 7 d!y3. lte tm rethanollc extracts rele cohbined

ard afte! vadun evapolation. 87.5 gn of a senisolid

€xtract (E1) HaE obtained (Ha!botn6, 1973).

E@rty glac of El

petroled 3Pirlt to r@ve

blitt1e nustald color€dr

2.5.,a fl{lctlolqttof C !-!nt6;lc EUC! (t1)

Filteen glaN of E1 ,as dissorved in 150 trl of 1:1

chlolofon anct dlstilled wate! in a separating lunnel The



nixtule nas shahetr out at diffelent inteFals for 2, hours

and then alloh€d to sepalate. The lore! chlorofofr

flaction (E1F1) wa8 separaled ard evaPolated in lotarv

vaou (2.88 9n). the intetphase of the te liquicts

tElt2), 0.4 9n, uas also collected lte upper aqueous

1ay€r (AlF3) waa a18o evapolated ln rotarv vacuun !o a

s@isolld @s5 (1.30 !F ) ,

Flaction E1Fl (2,88 gn) was 3ub lractlonated wlth

aqueouE-tn€thanol (9:1) ancl n_h€xane. Two ftactions, a

tose! aqueous+thanolic (ElF{}.(1.1 Er), and uppe! n_

hexane llaction (E1F5)(0.78 qri), rere obtained.

To obtaia fu!th6! fractiom of E1, 15 9D3 of E1 rere

again taken iD s€Palatinq lunn€l along w{th 150 hl 1:1

nixtu!€ of chlolofoF and aqu€ous-rethanol (9:1) Afte!

shaldng fo! 24 houls at lequl a! intervalsr it tas allded

to stand. 1"he toeet chlolofon fraction was sepalat€o'

evapolated unde! vacuu and a senlsolid (2 34 qd)

chlorolon flaction thus obtalDect {as added to E1'1 and

the blackish Pitch, 0.96 gir at the intelPhase 'as 6t3o



collectecl and aclded with sinilaf pitch E1E2 of the filst

separation. To the leMiniDg aqueous-nethanol part. ?5 nl

ethylacetate ras addedt sbaLen a! requla! inteFat3 for 24

hours and afte! standing, !h€ ethvlacetate flactton

(E1r6), {as seParatsd, etapotaled in lotalv vacus !o

s@isortd Gss {2.1 Sn).

To the leGining aqueou3-melhanol ilaction, ?5 ml of

n-butanol ras add6di ehaken for lequla! intervals tn the

eepalatiDg funnel and aftet standing, the n-butanol

flaction (81fl) Has seParated atd evaPolated in rotarv

vade to sdisoltct M$ 12.a2 gn) atd the rerEiDing

aqueous-nethanolic flaction afte! vacu& evapolation (2'14

g0) ss added Fith 6IF4.

The follouing flactions {ete obtalned flm th€ clude

rethanolic eallact (81).

1. chlorolon Flaction

2, ht€r?hase Flactlon

3. aqtr€o8 FlactioD

4. Aqu€ous{ethanol Flaction

E1F1

E7E2

E1P3

E1a4



Tbe s@ plocedule ras adapted for the fractionatioD

of s2 and the flactions thus obtained @re n@ed as E2F1 -
E2E7 lespectively.

2.5.5 nlc:tlotnElcal ot lrElrciltc tEEtlC! (12) |

2,5,6 ERlRaCtrOlf Ot SATONn| ttaa( tlc IrEArrEa oF ErEBr

5, n-Hexane Fraction

6. EthylaceEate Fraction E1F6

?, n-Buta^ol Flaction E1F7

@:rtx

Initially the foltowj.ng thlee different nethod5 of

sapoDiD extractiols lEe tested t9 find out th€ rDgt

feaeible hethod that rculd be adopred for further detail

Stxty glan3 of the powder l€aves of ,gedera helix r€le

soaked in @thanol (450 nI) to! s6ven ctays at lom

t4pelatule ald then filteled. The filtlate has evapolated

at leduced pressule !. the lotaly evapolator to a thick

a2



lesiqqp. rnis residue ,aB lspeatedly @shed "+lh FitlolSu
sp1flr to lemove th€ chlolophyI1 and fatty tuteriars. The

process nas cootiNed tilt there @!e !o traces of

cotouling natter in lhe petloleu sPirtt. The leEidue

obtalned HaE hard brittle and nustald colouled, which

cn@led to poride! fotu by the use of 51i9ht plessure.

This pohde! HaE ledissolv€ct in 100 nI neihano]. To

this rethanolic solutioD ether solrent (as added drop

wise. a white preclPitate of saponin was fomed. The

addition of ethei was coDtinued, unttll no furthe!

plecipitat€ was fom€d. l1|e plecipitate was lecover€o Dv

d€cantation { Halbote, 1973).

Sixty glatu of Povder leaves of de.lera he-llx EE

!i!st extlacted with chlolof,ofr (300 nl) in a soxhlet

appalatus for 24 hots. The lesidue feft '!as 
next extlacted

*ith ethanol {3OO nI) for 24 hoEs io soxhtet appalatus'

the ethanolic extlact wae evaPolated ln vaccs to a

The yleld of saponin by thls nethod is 3 clr.



rasldue Hhich *as nert dissolved in nethanol {100 n1). To

this rethaDolic solution ethe! solv€nt was aclded dlop kise

to p!€cipitate the saponiF as in the rethod No I (Bixlan

sinqh et al., 198?).

the yield o! saponlns by thj.5 hethod 18 4.66t.

Sixty glans of the Porrde! leaves of /{edeta ,e.llx

rcle soaked in 300 ml retharoJ.rwate! (60:40) fo! I davs.

The extlact ras filtered and evapotated rn rotaly

4apolato! to get a .esidue. To the fesidue, i€thaool (100

ftr) ,as added. To lhis nethanoli. solution ether solvent

was added to Plecipitate the saponins, as apPlied in

trethod No 1 and 2r the preciPltate obtained Es next

paltltioDed be!reen uater and n-butanol (100:100) in a

separatins funnel. the saponin F€le letalned j.n uPPe!

organic laye!. rhe organic tave! {as s6parated and

4apolated in a lotaly evaPolatot (E1ia5 et al., 1991).

The yield o! saPonin by this nethod is 1.46r.



Jrs the pelcent yierd of saPonin by nethod No 2 was

better than the otbe! two metbod6, therefo!, it was

adopted fo! the extraclion of saPonln fo! furthe! {o!k.

saponin E.e extracted by rethod No 2 florn the feales

of Eedeta bellx collected fron diffeient ptac* of N-

fi,F.P. rhe saponin of diffelent Place6 wele t€ted for

cytotoxcity using BrinshiitP bioassay.

The palt of leaf *t!act, nared as "RESIUTE", left

after isotation of saponin was retained. nethanol and

ether w€le evapolated frd it and Has also tested for

only the 'REsrDvE" E3 found to be cytotoxic. It was

further flacttonated thlough colLD chloEtographv usinq

chlofofom, hehtanot : chlorofom (1:1) and Fethanot as

nobil,e Phases. The three flactions wele evaPolat€d and

tested for cytotoxicity.
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cytoto*icity. In order to isolate the cytotoxic plinciple

thj,s chlorofon fraction nas fulther flactlonated using

plepalative TI,c. valious c@binations of different

3ol,vents as moblte Phase rele t!1ed in o!de! to <teverope a

suirabre nobil,e Phase.

the n-Hexan:chlolofom: nethanof 3vst4 (1:1:2.5) Has

adopted as it sePalated the 5anple in to sia ctea! bands,

Fl - E6. Tle !|f talues of these baDtls rere detelnined' lhe

bancls €re then sclapped aDd cotlected sepatatslv.

This proc.ss of ptepalatj.ve Trc was !€Peated mnv

tirs to nn about 4OO ng of th€ sary1e. ttre scratched

lractions rere ertlacted frdt 5iltca gel rith lhe helP of

n-hesane, chlolofom and nethaDol lesPectivelv me

solvents fld the6€ flactlons rere evapolated ald th€

s€Ight of dlied llactioB (F1-F6) €re tecord€d'

These fraction rele th€n tested fo! cytotoaicity

uslng the sare Blitshlinp bioa58av.



out oi these six flactioE only the

shoued s@e significant cltotoxicity.

F4

1n o!<le! to kDow the chdlcal natule of flaction F4

chdical test, W aad IR spectroscopies @re pelfom€d.

2.5.? EXEEatdD@ BrOlAElt

B!ihsb!i4) l!.tolritry

sea salt solution ,as prepared by dissolving 3a qn

sea salt in 1000 nr double ctistiUe<l ,ate! and finar

solution thus p.epa.ed Has fllteled. The soluttot @s

taken in a sha11 plastic tub shich was divided by a

partilion, havlDq scll holeB in it. The eggs @re

splinkled on one slde of th€ paltition, rhich wa5 then

coEled with a black 6!bd pape!. the othe! hatf of the

tub aas illsioat€d uith an etectlic la{lp. Atte! 48 houls

the shllap hatchecl and Mtuled as nauplii. Ihev activefv

sxd and niqlated through the hole5 ir the Palti!1on @ll

to the iuudnated side of the tub.



Btos.ay P!oo.<br :

TH€nty ni11i9!tu of each of the extracts/flactions

taken ln sMtl vial and diseolved in 2 mI of nethanol

sefle as stock solution.

Floi the st@k solutid, 500 P], 50 Fl and 5 lr1

(corlesponding to 1000, 100, 10 Fgln1 respectively) @re

transfelled to vials wtth thte€ leplicate of each

concentlation. the vials w€le Placed uncov€led fo! 24

houls for codplete evaporation of the sol@nt, hethadol.

Afte! cdplete evapolation of th€ solvent 2 nl sea salt

sotutio! wa! added to each of the vial. 10 blin€shltlrp

ele tlansfelled to each vlal (30 blheshrlnPs pe!

ctltution) Hith the helP of long-tipped dloPPe! aDd the

vor@ ,a5 adjusted to 5 d uith the sea salt solutio!.

After 24 houls, Eurviv€d

for aLt the conc€ntralions of

isolat€d saponins (Tables -4 t0

b!inesh!in'ps

the extlacts/flactions ald

-11, -13 to -15, 6 -1?).
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2.5.4 L4o clla:nra:lrod

rc{ wele detexminad

of bltneshllnps. using

Finney c@puter proglde

flor the 24 hours death counts

th€ Plobit analysis @thod o!

{Finney, 1981).

2.6 NllAlcEtrre rc!!t'r!!:
lhe isorated saponln of Ee&.a helix €e tested

agaiNt scd€ ccmon Pathogenlc and notPathogenic bactelial

slrains, applying D*c ditfuslotr tecblique (Ki!by-Baue!,

1960), at Sibro Phama (Pvt.) Nosshela.

taoclo@r:

c..ln€rcially avail,able tllte! Pape! disca €!e

steriltzed in the autoclavs aDd the! i@teqnated tlth

specitic q6Dtity (10.0 ng/nr) of the test satpte. these

disca uele then apptled oD to the surface of the aga!

plate5 ove! {hich a cultule of the hicroorqanisn had bean

3tleaked, Afte! 18 houls of incubation at 3?qcr the 3i2€

of a ctea! zone of lnhlbition alound the disc wag
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This plocedu4 was adopted fo! all the test otganism

and rhe lesults ale given in Table-l8,



CEAPTER- I II

REST'IJTS



3.1 l| FACOeFSIIC gtlrDt Ot EDIAI 4lr)r
3.1.1 rcBpEarr&tc Dtactr?rtot ot ttllrla

Leaves alternate, 3ilrple petiolate. petiole 3 to 14

4 lonq, the leaves qlabrds, <ta!k gleen on tbe upper aide

and gleen oD the Lor€i sider uith leticurate venation. me

leaves of the clirber pl6nts ate hiqhly hete.opnylous. 4-

16 m looq and 3_€ 6 bfoad. The lots€! leavea ale 5F11e!,

obscur€Iy 3-5 lobed (Fiqs 2a-2d) . those on the uppe! palt

of, th€ plant becdes less and lese incised, and ovate to

o{ate-Ianceotate ,ith no incieion at arl (Fiqs 2e_29)

CHAPTER-III

araulta

the Ieaves of cleepe! Plants ale ctalk gleen, unifoln

1n EhaPe, being tliangula! witb 3 o! 5 lobs' €-12 6i long

and 5-8 d bload. The Petioles of the cleePex plaDtB ale

lonqer (10-22cm) tha! the c1i!ic€! Ieaves (3-146) . The

venation i5 ratiolate, but the lat€rat veins along tbe

nidlib joi! to totu 2-4 co$Pt@ous heait_shaPe sttuctule!
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(fig 2h), Fresh leaves have no odou!, Hhile dried leaves

bave senna'lite odour. I€aves ale stightly bitter in

tast€. E!€sh tea@s haee a tough texture, hhile dlied

leaves ale b!1ttle.



Eig. 2: ,. s I1/2; b. x lr/2-



,w

,*{N

t ed.ra heTllr leaves., €. x 1rl2
?. a L\/2 - * 2r/2, s, x ll/2 -
cleeP€! lea! h. x 1- x 11/2.



3.1.2. lt.!t!.!s aGti@ oa t!. !.e?

Transverse sectton of the s€deta helix leaf (rig. 3)

sh@s bifacial altaDgdrent. Both the upper and lorer

epidenis is coEred *itb cuticle. rhels

on both the sulfaces. stmta ale preseDt onLy on tbe

lor@ ePideruis. BeI@ the upper eplclemie ts a

multilaye.ed (3_4 cel,led) palisade parenchvna ln the

nidrib region paUsade Palenchvma is eplaced bv

collenchyna on both the sides.

Spongy Palenchyna cefls ale large' gleeD, and Mnv of

theo contaiD losette agq!€gates of calci@ oxalate

clystals. sone of th€se crvstals ate vely ]alge and ocopv

lhe t{hor6 sPace ,itrltn the ell.

The nt<tlib i3 ccdP6ed o! vascutar buDdrer xhlch i5

alrcst cc.pt€telv lullouded bv Peticyclic !i!er3' Phr@

I1es inne! to pericvcle anct consiEts of vety thln {alled

sleve tubes. Imer to the phloe4 ie xvte6, consjsting of

radiatinq xyrea trachei&.
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d

Section of !ad.t D.lj|.* Leaf.
rr. upper epidemis, c. Palisade
<I. spongey palench'na, €. roHer
!. rosette aggreqate of catci6
9. collenchyMr h. pelicvcle,



3.1.3 q,d.irEit

Jaffteyts 30lut1@ c@1d not c1€! the l€af stflps,

th€ss (€ie tnen heatecl lD chlolal hyd!a!. solullon {200t),

rdich c.Loated th.!. st.iPa. l!. Dlctosc.Plc obaertatloDg

r€!€ rada, s1[E a50.!- obl€ctlve ald x10 e]€ Pr.ca

(YounEi.n, 1948). th€ uPpe! €PlcLtul c.ur (t19. 4a) a!€

undllat..l .nd ra4€t (24_36p) thd tne ld€r epidst!.I

ceus rd$c! are 21.5 to 28.8F (Fiq. {b). lbe lo|€r

eplctefllll ceUs a!. arro undulat€d' slcdata ate p!€l€!t

ooly @ tbe ld.€t €Pld.rls' st data are 1.t9. (20-25F)

and olblcutar. Each !t !a ls luEoundsd bv 3-{ 3ubd(u'!v

c€llr, Htriclr a!€ !''!!tl.! than !.5t of tb€ 106! epld'lell

9?



a

leaf, .. uPPe! epldemis; b. l'o*e!



The!€ ale about 5-6 paljsads cells under each gloup

of fou! ePidetml cells. Poru gloups of €plder@r cells

(each ,ith fou! ceUs ). atong ,ith thel! und€llvlDg

palisacle celts we.e counted as Per prdcedule (T!ease,

1983). six palisad€ cells €ach wele atlached to tbe

lirst and fou.th gloups, ibire five pal,isade ceus each

were attached to the second a.d thiid gloups of the

3.r.{. P.li!!d€ rru.ol

cells. The avelage palisade latio as

car@Iated fld th€ leadinq cfts out to be 1'4

3,1,5 at ort l itd3.l

Stohata @!e P!€Eent onlt on the lo@t epidedl3 The

aunbe! of st@tal@: fietd of vi;r, counted frd the

cleafe<t 3tlips belonElnq to base, Glgin, centle and aPq

of th6 leaf @te 13' \2, 1s and 14 lesPectiverv {hile the

Nlber of epideiial cells at lhese posllions rere 107'

113. 105 aDd 115 leEP€ctivetv, aU these f19u!$ ale the

a@!ag€ o! thlee r€adlngs. th€ stoMtal lDdet at th€se

posittons €!e €1cuIate.t usiDg the fotlo*lng fo@la;



I - _---------- x 1OO

E+S
llb6r€ I - Stcoatat Inoea

3 - ltLdb€! of .tdtta/d'z
E - Nurlb€! o! ePl.bnal cells/#

t!€ Eaa st@st l it!b. ot a!.b!a n€.rtt 1€!t€! (Tab -

1) !!ns.s flcd 9.6 - 12 5 wtlh 6n av€lag€ or 10.9.

3.1.6 E! ttLt dc.
ttte v€lD 1!Let nulbet at dltfeldt polltlona (ba€3,

t!!lgln, centle arcl !P€x) o! !1ve cllffer.nt rnatu!€ 1eal€!

or a.dera bel.lr t.r! &tedt!.d (r.b-2). I!€ avllage v€ln

Irl.t nqb€! at th.!. tsitloo! r€re 12.2, 1a.rl, 10.11 a'd

12.6 r.specttwly. a. a shol. th€ avertg€ v€h itLt

DuDb.! of ded.!.,.llx 16a! t! 12.4 tith ! !8ry€ of 10 'I

to 1{,4.
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r&le-l: Data of the
positions of Fedela De-ljx

s. No Posltlon Nullbe! of
stoMtalm'?

(5)

Nufibe! of ePidstMl stdatal
cells/m' hdex (r)

(E)
1

2

13

72

14

10?

113

105

116

10.9

9.6

10.?

Table-2: Avelaqe nunb€! of vein islet nunbels at diffelent
positions of Eedera heTlx \eaf.

L2

10

l0

10

16

9

72

9

!2

1t

t0

10

13

18

11

12

12.2

10.4

12,6

I 2 3 4 5
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3.1.7 rbad dtq .r&' a! lila n ,t|r !-t
$r€ org.nolcptic *.lu.tIo! of the pod€r€d l€f of

Il.r@!a t€1lx Er c.lried out a! tlsted b.I4.

OdorE - A.oDt- 1it
laste - gltgnluy bltt€!

Micloscoplc avaluatlon of the por,{rl€r€cl I€aves of
E.bE ,r€llx l.ar caEi€d out u!1ag yllo €y€ plec6 and 15

D objectlv!. ft. c @al h!d!.t tleared poi.d.! of &.bra
tellx l.af lhor€<t trle ydriou. cel.lslttssu., rlhlc[ d€
Ebtcheal (ELE 5). Ihese lnclucl€ th€ fotlolrj.nE,

I!.gcntl ot botlt th. uDpc! ald lorBr @td€!rl,s- rir6

t4'l)€r €Pial€tral c!ll5 at€ 2{-35 lt.| and tlte l.,r.f GpictetEl

c€tls 21.5 - 28.8 ti with olbLcula! stqnat..

spoigy Pll.nchtda 611! .r. 12-13

rt|atE, x.ny of th€e c.Ils cootain

clystats o! calcl$ dalat. .

lu 5!d lrrtgurd it
!@ett. aqgtegate
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Fragnents of upper epidemis, ,ith attached palisade

ce115, Erag@bta of t.acheids 5-8 !n in diameter and kith

coriPact spiral thickening, Flagments of pelicycle fibels

3-{ Fh in breadth and flaSarents of collenchtnatous cerls.



Polder drug of E€&!. !.il* 1eaf. a & f, upper
epidelnia; b, !owe! epidemis; c. Spongey
parFnchyna; d. Rosette dgoreodr-s of Calc.u
okalate c!ysrdls:.. crc-.Ie; g, Palrsdd-
Pa.enchlma; h & rr,, Trachea; i. Collenchyma;



3.2 Crct'. tl|l
3-2,1. rd e!rt.t.l

tot.l ash o! th€ g€aulno (un_exhaurt.d) leaf Powdot

(3.0{E) 1! 0.2{g (8.331)' lts ster 6o&bl. is 0.629

(2,0?l) lnd it! .cld Lsol.rb:.6 !3h j.s 0.0199D (0.531).

Th! total !!h ot t!6 €sha$lrd 1ea! powd€! {3,09n) 1.

0.18q (5.85t) and its t6ter eolubl. 6ah i3 0.039r

(0,95lt,

3.2.2r D.tdra .4 Crlnrr 
-ra+_

C.lclu o!<alats Fs dat.riDed i! the tede.a heur

1€.t !. P€r pioc€dr!€ (cur, 1956). Irh6n cupltc .c6trt.
aolutlon {a3 a.ld.d to tno po!d6!, tn. c!y5ta1s ot ca-

oaalat€ got d35otv€.1 slth 1! 8-10 dnur.s. rGd t€rllc
su1phlt€ solution *rs acH to thia, th€ dissoLv€d

c!y.t!I! of calcl1rrl dallt. chanqed lnto c!y3ta13 o!

ferrqrl lulphrte {rcl t@ed lnto !€Iid coldri, (nfltuhE
th€ p!€s€ue ot crlclu! otalat€ ll recbr. ,|€llr leaf,
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3.2.3 sote4lrS i.!t fo- Ilit q'dold 8!P.dla (Lt.b€@-

Bur<ibal r.rt) :

liebe@nn-surchard test (Blain an<l lurner, 1915) tas

pelfored for th€ detection of tliterpenoiclal saponiE.

Red viotet colou! appealed/ showing the plesence of

tlttelpeooidal saponiE in laedera he-lix leavea.

aqleous and rethanolic extracts of ,gedera nelix equivaleDt

to 4 gn of po|deled leaves Per Kg body reight anat

ac€toherdide/ 500 hglKq body Height (Table-3, appendixeg

1-4) clearly shoo that botb extlacts have hFoglycenlc

effects at a siqDificant t€vel {P < 0,05).

It is evldent fron table-3 that aqueous ertract

stalted bripogrycenic effect at 4 hour tire interval afte!
the oial addiiistration xhereas the nethanolic extiact

stalted its effect at I hou! tine interval. At I hour tihe

lntelvar in both the cases the decleaae in blood glucose

3.3 IfrDrAEClrtC {HtPoctrclritlc} a|IUDTES Ot 4Alhl E rrl
Data obtatned afte! ti'e olat achinlstlation of



t€v€! b€crD rtatlstlcauy llgalrtcant (P < 0.005,. At 12

hour tit0€ llt€rvat, tbe hypoglycaic eflect of tba aqueou.

.xtFcr relaed llgoltlcant (P < 0.005) dlil€ that of

d€tha@Iic axtract !.care lo$ lignflc.nt (P < 0.05). At

2,1 h@! tln! lntervll, tne blood glucore l6vel in atl the

c...a agrln lose to ltr Extr'D.

As lot as the hypoglyc@1c d!ug, acetohExd{de ls
codce.r€d lts effect (hiqhly !lqnil1c.!t) st.rr.d ar 2

hou! ttue inteeal .nd r@ln.d trigbly Elgntficrnt upto I
hou! ti!€ irt€Fat.

The ovllall ccq)a!1so! of th€ hygoglycemic eflect of

th. aqu€our and EthlloUc n:tlacts of th€ torda!€.1 t€v.!
ol E*ta hc77t, !c.tohq.d(b and cootlot is Etla tn
r1E.5.

Th. ..t!1n1et!atlon of aqueo$ and mthanouc €xlEcrs
ot &e!: nel& I€.v€! alolE rlth .! olar hypoEtycoLc

d49. M€tfotDlD to .t1o,.a!-i4drced di.D€tlc r.bblts .ho.€d

thtrt both th. aqu€our and !€th.nol1c .stlacrs .xhlbited

1ot



hlposrycdlc €ff.ct {t.b1e-4, rP9.di:€8 5-?).

ttypoglycduc .ff€ct ot Doth tb. €xtlact3 ltarted .t 8 hou!

ttoe int€rvll but .! ccq,.t€d to th€ nathalo1ic e*ract,
(P < 0-05), the aqu..i$ *Eact !bo'€d hldrly llgllficdt
(P < 0,005) €tf6ct at I hour tlre int€lvll and $tained

uPto 12 hour ti.D 1nt€rr.l, r.tEr€ .5 the €ffact ol
lathalolic .xttac! i3 1es. llgli,flclrt at tb.!. tin
lnt€e!t!. tba elf€ct of o6t!o!n1n startad at 2 houl tlD6

tnt.rell (P < 0.005) aDd lultahed up to 12 horE tir€
lnt€rvrl. th€ ove! au co.q'|rllon ot th. tro €xtnct ud
Dtfor0in 1, gi9q h fiq.?

Th€ llll!€phots€tely analy!1. o! th€ pohde!€d t.af of
B.<ha h.7lx (tab-5) ad tb6 ht4)osrycatc t.ad .IGnt!
lcr, rit', .nd t ) lhodld thEt lt c@tab Ctrl!.ir! 15.50

p!e, uangan8s€ 53.25 DD6i ald zinc 49.?5 p!6r.
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TABLE-3 D\TA OF BIFOD GLUCOSE I,EVEL {BGL) OF NORI'AL
RTABITS GROUP-I (CONAROI) RECEIVED 2I GUM
TRAGACANTH SOIUTION AND GROUP.IIAI GROUP-IIb E

GROUP-IIC, RECEII'ED AQUEOIJS AND METTIANO],IC
EXTRACTS EQUI\IA',ENT TO 4g/Tg BODY REIGfiT OF
POnERED IEA!'ES Ot sede.a helix xND
ACETOIIEXAI,IIDE, 500!q/Kg BODY IIEIGIIT IN 25 GDM
TRAGACANTIT SOIMIONI RESPECTII/EIY'

tn€
INT.

GROl'I-I GROUP-IIA GROOP.IIb GROUP.IIC
Uethanolic Acetohexa'

E:.t!act ni,de

9r.g3to,a7 92,1610.93

24 91,3310.56 92,3rto.34

93.5010.57 32.56iO.34'

91.6710.50 33.3311.12" 90.6610.33' S?.16i0.75_

signlftcant declease as cmpaled to zelo hou! levet
(P<0.05)

Highly siqnificant declease as conpared to zelo
hour ]evel {P<0.005).

NuDe! of antdals for each observation = 6
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lAatE-4: DATA OF BIOOD GI,UCOSE IEVEI, (BG!) OF A'IIOXAN-
INDUCED DIAAETIC AABBITS (GROOP-III , GROUP-
IIIb d GRoUP IIIC) RECEIVED AQUEoUS AND
IGTHANOIIC EXTRACTS EqUMIENT TO 4gnlKg BODY
IrEIGllt Oa POIleneD LSAVES OF tede.a he.lix AND
METaoRMIN 500 nglKg BODY fiEIGHT IN 2t GUM
TRAGACANTI SOIUTION, RESPECTI!'ELY.

TIME INT. GROUP-IIIA GROUP-IIIb GROUP-1IIC

24

12

251 ,77!3,14

255.0012.61

25t .66!2.26

242.80!2.09"

262.5015.33

26a.50!2.46

260.0012.59

259.00!2.92

254.a6!2.24'

262 -OO!2.45

26r.50!2, A0

238.0012.83"

225.6M.51 '

211.83!:3.63"

245.t1!3.50"

262 . r'1 !2 .84

Significant declease as compared to zelo hou! level
(P<0-0s)

Hiqhly siqnificant decrease as conpaled to ze.o
hour 1ev€l (P<0.005),

NuDber of anlmats for each obse.vation - 6

III



o

F.i9-l

Tine (brs)

Blood Glucose level vs Tine intelva1
Alloxan induced Diabetic Pat bits.
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TABLE-5J DATA OF THE TRACE EIEMENTS PRESENT IN THE
POnDERED IEAA OE Eedeta hel7x.

Trace Elenents ConcentlaEton (ppm)

chi@iu (c!+++) 15.50

zinc {zn++) 49,15

Margaoese (Mn++) 53,25
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3.4 PH:arOCEEtalCl! tdD CYro:ldXrC E,llt Drls ot dtalRl Eltt

The netbatrolic ertract (E1 3 E2) of dried powdeted

r€aves of rtedera nelix and their diffelent fractions

(E1Pl-E1F7 & E2E1-E2F? respectivelyl {ere screened fot

thei! cytotoxic activity using Blineshrihp bioassay The

lesult of these bloassays ate given in tables 6-13.

Fron the given data. it is clealIy evident tbat

only the two hethalo1ic extlacte (81 e E2) and the

chtolofom flaction of E2, i,e. E2F1 eahibited sone

what siqnificant cytotoxicity (tabl€-6 t 7). rbele as

lest of the flactions of both the extracts $e!e found to

be inactive (Table-8 to 13) as their I,C$ > 1000 ug.

The c!.totoxlc activity of chlolofom fraction E2f1

(I-c! ?00.24 lrg) and nethanolic €xrlact E2 {I,cso 802.?3

Dg/nI) is noie significant aB cohpaled to the nethanottc

extract E1 (rceo 942.71 |q/nl).

The saponin isolated fron tbe leaves of tedera

nellx (both clinbers and cleepers) collected fron



dlll€rent glac$ of Ir-i.F.E l! glven

th€ tall€ lt l! evtclglt tlut th.t€

ctb.t. ard h.IEht @ th! tq)onhlc

be.Ur. T1l. saPollnic cort.lta ll. trd
an .v.r6g. of {.329.

tn T.ble-l4. Eld
i5 no .!l.ct of

contert o! Ee.brt

3.41 - 4,971 Hlth

tli. ssFo[1n isorat€d !!@ Pl.nta of variou! Plac€l

of I-I.F.P. rere t€st€d tot th.lt clrtotoxlcttv, tlle

!€!ult of bdleshriry bloa.say (Iab1e-15) lhotad that

the aaponlD ol aede.a lt.tlx tre not cytotoalc (tce >

1000 F9) and that th€le 1! no dif,fet€nc. in th€

cdpolltlon of sapodn! !.gatdlbg thelr cytotoxtc

rh. bloalsay te€uft (I.Dr.-16) ol th€ lfrctlor lelt
after soP.trtlon of ssPonln ,1...., the TREAIDOTEi, 13

!19n1!lcan! (I/c& ?00.5{ tg), lndlclllng tha! th13 Palt

of th. .xt$ct of dri€d t.! ! of tedela ll€ll.x coltrtnt
th€ cytoto:tc P.l.cipl€a.



I! olale! to laolate th. ciftotdlc PdnclPl. ff,@

thls "R!SID0E' lt was fuith€! flsctlolat€d th!6uqh

colom ch!..aloqt.phy. Trr€ ltlctlory F!. elut.d u51ng

chlorofon, clorotolD:!€th!tuI(1:1)ancl

Bioa.$y data (l.bre-u) of the!. three !!.cttdr
obtlin€cl thlough cohffi ihrdatograpby furthe. levealed

that th€ cttotoxlc princtpl. i5 pt.8€nt 1n the

chlotolon fraction (L4o 423.59 uq)t dret€ a5 the other

tr*o fractiom(2t3) a!. not cytoloxic, rr !h€i! IJcro ale

greater thar 1000 U9.



TABLE-6I IATA OF BIOASSAY OF CRUDE METHANOIIC EXTRACTS
(E1 e E2).

||o. ol Brtn. No. ot arln
(uc/ir) .htlnp t.k.t 3hrtuP xlrl.d {p9,

&

TAal.E-t r DATA Ol BIOASSAY oF CLtORoI]caL IRACIIoNS
tE1Fl a E2F1).

No. o! B!iD. No. ot E!it.
luq/nI) !h!i4 tak6n :hlinp *Iu.d {9E)

E\E

EI,

t1t



TABTE-8: D,AIA O! BIOASSAY OF INTERP1IASE OE AQi]EOUS.
CIINROFORM FRACTIONS IELT2 A E2F2) .

!.. of B!1n. X.. o! Allm
tuE/nr) 'hridp t.k n !hti+ klll.c (89'

I- 1ooo.o

TABI,E-9: DATA OF AIOASSA1 O. AOI,EOUS FR,ACTIONS (EIF3 E

E2F3).

xo. o! BlIn
otg/rl' rhriry t.L.n 3hi4 xlrr.c (ps)

ErE,

&E
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IAaLE-lo: DATA oF BIoASSAY oE AQUEous-MEtllaxoLIc
FRACTIONS (EIF4 T E2F4).

N6. ot Bltn no. of Brin€
(89/nrJ 3h!!P t.t n rhlia k[red (D!r]

TABLE-1I: DATA OE BIOASSAY OF N-IEXANE FRACTIONS (E1F5 T

E2P5) .

xo. of B!it. no. ol Ertn'
(ustul) .hlrria t.t.n thrr'p klrled (us,

!['

4:!5

119



rT$iT,a.12: DAIA OF BI@SSAI OF ATSY! ECEIATE FR'CTIONS
{81F6 E a2t6).

s.Xo Do.. Xo. of !!1[ xo. of BltD lEi
(|rr/dt .hrrlp tdo .hlttp llLl.d lull

i:- 1000.0

2

I:ABIE-13: DAIA OF BtGsgAI O! !-BOINIOL FRIaCIIOdS
(!lE? a azrl) -

!o- o! ads !o.. ol BltE L'
Itgr'rr .IEi+ t r.n .h'tp tilLd____-q!1

r- tooo.o2 1oo.o
3 l0.o

- 1ooo,o

5
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$aLE-r4: DNIA

FRO'I

Ol SAmIIlrIC @xrBlt K(rS,aCTED FRox 50En
OE DRIED ITEAVIS OF dAD'iI .gE.!T]T COILECT
DraSERSrIr PITACAS OF N-(.t.P.



l]ABLE-ls: DAIA OP EIGSSAY OF SAIONI{ ISOIAIED E80||
DAIID IIAVIS OF IIOIiA ET'' CdJ,ECI'D FROM
DIFfAREM PTACAS OE TT-fi. F. P.

Do.. xo. o! lrlm !o.of Brin. Lx
(ugldll lhltp t.k.n .h.try tlll.d (pe,

l.aa!as.!t 10o0.o l0(crr-d.r) loo,o 3o
10.o 30

2.Eeag.U 1000.0 30
td€€pc) 100.0 30

3.X.!ghud t0oo.0 l0
lctirb.ll 100.0 30to.o 30

a-latgluE rOO0-o 30
l@p.r, 100.0 ao

10.0 30

!.x.Itl.|e 1000.0 30

10.0 30 - 1

to.o 30 2

I

tclinb.!) 100.0 30 3 >1000
10.0 30 !

(c.6.!.!) 1OOO.0 ,0
100.0 30

(crt!D.a) 100o.o 30100.0 30to.o ,o
a.t€3h.r.r 1oo0.o 30

tc11d.!, IOO.O 30

t22



llBtE-16: DITT OF BIEISA! OF IIE 'RESIDI'E"

2
3 10.0

30
3o

!AE!|E-!7: DAIA OF BIoaggAI
IIUdTTOTf9 OF IBE

ot @uDN cm.laro@aPgrc
'Ra8rDttl".

No. ot BlLm lCs
ttrlilp klu.d (Fg)

!

5
3o
30 t23.6

3o

cnr.Ffo!.ta.th.ml ll: ll !l*tto!.Chl'o&foa E..tlotr.
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Fo! the isolatio! of cytotoxic conpouDd tne

chlorofo.n !!action was subjected to prepalative TLc,

with netha nol I ch torofom: n-Hexane {1:1r2.5) as nobile

phase. The Rf values an.t pelcent yiefd of the six

c@pounds (F1-F5) sepaiated on the plepalati!€ Trc of

the chlorofom fraction ale given in rable-18.

me six fractlons (81-F6) {ere tested for their

cytotoxic Potentials. The bioa3say data of, these

c@p@o<t6 i3 given in Tab]e-19. F!@ th6 tabt. it is
clearly €vld€nt that onlt conpound F4 , {ith Rf value

0,8€9, ha5 ve!y significant cytotoxic activity (Lcs

161.84 Ug).

ID o!de! to tnow the ch4ical naturs of the

conpound r,4, j,t Has subjected to phyto.hemical studies.

iDcluding ultravlotet ard IDftaled spectloscoples ano

ch@ical tests. the L* of the cdpound F4 in chlolofon

.fte! tw spectloscoPy is 280 M



TAB!E-18: Rf VAIUES AND PEACENI YIELD OF COMPOIJNDS (F1-
E6) OBIAINED AFTER TIC.

TABIE-l9: DATA OF EIOASSAT OE COMPOUNDS (F1_F6) oBTAINED
AFTER THE TI,c OF THE CITI,OROFORM FRACTION

No. ot Brtd.
tus/nr) 3h!r4 bk n 5hti4 k r6d (u9)

; 10.0

r25



tnflar.d sp6ctla of the coqtound 11 {l1E-9) lhor€d

tt|!t th.r€ 13 s phanollc stretch rt 3600 (n-r ad at

ardoatlc lc-c) bendlng !t 1550 (!-r ,hlch i! ! 9-

suDltltut€d .rcoltlc !h9 (l?00 (m{), thc ltr.tch !t
2800-29500 (r_r ls elthe! dr. to clr, cI2, qtl of tb.
cdpound or nrJol, or ot th€ ocE!, c-l ltr.tch o! the

cr.pou.d. rdrr. a5 the b.ndlrg .t 2310 d-1 lldtcatlng

ptaaelce ol (x ol crll.

F.Elc ChIorI.t colour t.!t gav. .! l!t.n!. g!.3o

colou! rfitch alro conflr.ed th. Ph.nou,c n|tus ol the

Fl c.4ou!d (Eolboln€, 19?3).
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8: Inllared sP€ctr. ofFig.
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3-5 fitt*'tttlt lctlttlt
altibact€rlal actlelty ol the s.Ponl!. ertlact€d

fld rh€ &l€d l€av€! ot E€.br. tellx (t!br.-20) shored

that they .n !o!a .ctlv. .g!h!t th€ Er.r-Positive

l'ttq)tococcut t.c.t7!a. Stt t tococclt woqeiea e

stt4txococc!!, eld!'arg) than .g6Ln5t th6 glae-neEativ€

ones {Aelooorls tobrTaa, ylbtlo clr6.le!! Eacneliciria

co.li, sa.Iftore.l.la ttprl, sDlgel.l. eontel t Proteut

l2t



TAB'.E-2o: DATA OE IHE
sAPotlrs oF

BACTERIA! SENAIIIVIfI TO9IARD TIIE

tattlf,ctclal, rtiltrty
o Porlttrt
sc4y7@.w'
'tzlrto@eu 

t q)t3
Sat Pt6@@ Pl4r.E
6l'qtro64'. ttztg! .
collrFrrdtci4 dlPtlat..

:

nrn +. td, * - q@dr +++ - hl$.rd _ - F attrtrtt'
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CEAPTER . IV

DISCUSSION



C}IAPTER-IV

Dr8ct'ltSroal

a.1 Prunco*arrc a!@l ot @!al ErEr

1.1.1. P.li.'l.L Ltio:

The terrd Pa]iEade .atto xas filst lntloduced bv

wallis and Dewar {1933) . th€ palisade ratio rs an

iryortant dlagnostic aid in the evaluation of crruqs

(lrallis, 1985) . tt is a co8tant value and did not change

wj.th aqe of the leafr habitat of the plalt and flon vea!

to year (lla1Ii,s and Forsdikg, 1938). The patlsado latio of

Ee&fi he77x laa! i5 r.4. Ae g&ta belis ls h€teloPhvllus

and can easily by adultetated Hitb leaves of @nv othe'

plants, theretole Parisade iatlo rcutd h€tp gtaatlv to

j,dentify adultrance in nedeta nel1x leaves'

{.1.2 atdtrl i!.ld:
Lilce pallsade latio, st@tal index ir also a

dlaqlostic chalacteE of teavss. The ave.age stmatal index
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ot Eedera neltx teaf is 10.9 . ths st@tal ind€x of est

of the nedicinatly used leaves has bee! rcrked out. Tleaae

(1983) has pubtished st@ta1 ind€x list of sone lnporta.t

co-genefic nedicinal ptants. unlike sotre oth€! plarte e.q.

Atlott€ lE-l.ladott, aDd Datura t€ta.l' iblch hav€ a verv wide

laDge of stooatll index (1.7 to r2-2 and 16'4 to 20'4

lespectlvely), the st@tal tndex (tab-1) of tsede!, herix

leaf has a nalloH lanqe (9.6 - 12.5).

The vein islet nunbe! o! tedera tre-lix leaf {1ab-2)

ranEes f!@ \A,4 - 14.4 {ith an avetage of 12'4 Ltke the

othe! paid€t€rE, e.g. the stffital index and patisade

latior vein isle! Dulber ts also a useful diaEnostic

chalacte! of l€af. Ttease (1983) has publi3be<l the vein

tslet nurlbels of EeDnar coca, dlgitalis atd buchu leaves'

Th€ @an vein lslet nu&er of five nolphotogicallv

dlflerdt Leavss ot Eedeta bellx ate a2'2' 1A'4' lo'a'

aDd 12,6 r€pectiv€lv. Though thele is gleat rclPhological

valiatioo in Eadef. heTix l€af, but the vein isle! nunbe!
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a.1.a Foi<bt C.L!9 lbdt ol &.Lt Lt'- l*!

Povde! ctrugs study of the gedera helir leaf (riq. 5)

shoxed that the diaqnostic featules of the podde! ale the

abssces of t!!ch@es, lalqe olbicular Et6nata,

nulEilayeled pallsade palenchtla and ldrqe ahount of

losette aggtegates crvstals of calciM dalate'

and other palareters are not aff€cted by the frorphological

Most of the c4de dfrgs are used in pordet fom

eithe! fo! tnedlciEl uses o! fo! theh eltlaction unlike

rdhole druqs. pordeled .truF are ture easilv atd rcE

flequently aduttelated. Itlele ale @Dv mtbods used fo!

the adultetation of valious crude cbugs' In PoHdered

ctlugs, qenelally Powclerect {aste prodD'ts of suitable

colou! and denslty ale added €.9., powd" olivo stone are

actdect to Pordeled .tru95 of ticolice an<r piPPet and

exhawted ginge! Porde! to gtDqet and red sanders 'ood 
is

added ro chiuies (flar1is, 1905).
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For the detection of .du1telation in po'rdere<l diuEs,

bot! organoleptic and nicloscopic evaluations are of qleat

inpoltance. The study of th€ genuine Pot{der enable us to

knoH j.ts diagnostic featur$ anct to detecI anv

a.2 cEtlclt Eala

a.2.1. r.b r6.!€is:
the det€@lnation of ash is useful fo! detecting low

qlade pfoducts, exhausted dlugE and etcess of saodv o!

€althy Mtte!. It is specificatlv applicable to poddeled

drugs, A total ash value i5 u!6ful to etcfude dluggr vlh1ch

hav€ been actultelate<l with chalk? ]ire or calciu sulphale

to either adurterale or inprovc thc appearanrc of druq

(9rs1ti3 1985). The avelage total aeh valDe 6f lre<bta heftx

1ea!. rclkect out, as per Plocedure is g'33*' rhe total ash

co$tsts of aD inolqanic nlxtule of netallic salis and

sllica. ID certain <llugs unwantect Palts of the d!uE' 1f

Dot l€trcv€d, lise the ash value, fot exaq)Ie screloid€s iD

the unPeeled pericarp of @locvnth and the balt of
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glycyEhiza, Hhich

rises the total ash

ale lot required iD the

€tue (Brain and Tuloer, r9?1).

contain ca-oxa1ate. The pelcentage of calcium oxarate mav

ra!y. Ir sde plants like rhubarb. the petceDtage of ca-

oxalate itr total ash vary fld 8_40 percent (fia11i3.

1985). due to,hich the total ash varue bec@ useless. To

e:clucte this valiab1e (ca-oxalate) fron tbe totat asil,

acid-in3oluble ash value is detelmined for such d.ug3.

shlch provide an evidence fo! the plesence or absence of

ealthy/sandy adultelants in th€ d!ug. As sedela Dellx alEo

contaln Ca-oxa]ate, the acid iosolubre was xorked out bv

dtseolvlng th€ totar asb in dtlute hvd!@hloric lcid and

@ighing the dried resiahre. Th€ averaqe acid insoLuble ash

of fede.a nelix is 0.63 Pelcent.

Eedeta heli, leaf, lik€ majority of othe. d.ugs

Flm sone cttugs active constltuents ale e*ttacted

{ith solverts, The exhausied Gteiial left retain the satne

shape and, is sd@ties used a3 a' adulteratrt o!

3ubstitute of the g@uine ctiug. To detect the piesence of



natelial exhausted by waterr a wate! soluble ash value is

used (rrallis 1985). The totar ash of Hedela ne-rix i5 8.33$

and it's {ate! soluble ash value as worked out is 2,0?1.

To cmpale, the total aod water sotuble ash values of

exhaNted powde! of Eedera heTix leaves,ere also wolted

out. The total ash of e:hausted powder is 5.063 and its

uater soluble ash is 0.96i. It is clear ftm lhe above

figures that the {ater soluble a5h of exhausted Mte.iat

sho€d a huch greater leduction as cmpared to the

unexhausted drug. I{atlis (1985) shored that the total ash

value of genuine qinqei powd€r i6 2.5_63 ad sate! doluble

ash is 1.9-39, The coffesponding values for the exhausted

ginger are 2-4* and 0.2_0.51 respectivelv- sinilarlv the5e

va1les lo! geluine tea leaves ale 5-7t ancl 3.2_4.2i

iespectively rhile the exhausted tea leaves hate a 4l

total ash and 0.7t water solubte ash. This sho{ that uate!

solubl,e ash in the case of exhausted material is subject

to a riuch gleatei reduction than the total ash and

the!6tore, thls valu€ can b6 used as an rpoltanE

indication of the Presence ol exhausted naterial,

sub.tituted for the genuine drug 9lalris (1995) .
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a.2.2. D€t*!i@ of crl.Iua ooLrt

oxalic acid .ar€1y occ\f3 itr the fle 3tate in the

planB, but is €xt.@ty cmoD as its calcie salt in the

foln of crystals. folred as a !€sul t of supelsaturation of

ceu sap rith it. ca-oxalate occu!6 in nost plants dd in

valious tissues. Tt|*e have different shap€s in diffe.ent

plants e.g. prisbs 1n senna and hvoscvdus, rosette

agglegates in lhubatb, stlanoniun and clover single

acicula! crystals in iPecacuanha atd cinD4on, ald bundles

of aclcular crystals a5 in squ11l and sandv clvstals in

beltadoma {Esau, 1965 ) .

calciM oxalate clvstals olten lotu a characte! of

@nsidelable diagrostic irportance e.9.,5o1a€ceous l€awes

can be distinguished f.@ on€ a.otht., a5 belladonna hae

3andy clystals, stluoniui ha6 cluster clvstals and

nerban€ has sinqle .nd ttin crystafs. sinilarlv,

phytotacca leaves anct loots, ,hlch both possess acicula!

crystals, ale distinquished !!on belladonna leaves and

loots, which have sandy clystals (Tlease 6 Evans, 1983 )'

Eedera helix leaves possesB catciurd oxalate ln the



lom of losette aqqlegates. l4.ny o! the &esophvu celts

cotrtain tnese crystals and ale quite colsPicuous under the

sicroscope. These clystal8 can arso be

diagDostic charactei in the nicloEcoPic evaruation o! both

the Hhole a.d Powrered dug studv o! Iledela be-lix ]eaf'

a.2.3 scs-itt t.t fo! t itcDooid aqdin (Licb4t_

licbnan_Bulchoral test (Braln and rlrter, 19?s) was

pelfolo€d for the detection of t!ltetpenoidal sapontns'

Red violet coLour appeared, showing the presence of

tlit€lpenoi<lal saPodlns jn sedela nelix reaves'

1.3 uttDtl4lltc (E &[rtdc) attDtla d @' @;El

Th!@qh the ages, tbe plaots have been used as sourc€

of .truEs, actninisteied deirlcally o! othetuise in the

cu!€ of disease. Duling titerature sulvev it was found

that about 75 plaDts, lndigenous to the sub_contrnent na{€

been kno@ to possess ht?oglvcdic activitv (zafar' 1991)'
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but th€1! iDtroduction into Dodelo therapv {AltoPathic)

a@it3 pha@corogical t4tinq by lodern nethods.

The lesutts (table-3, appendixes 1-4 ) of aqueols and

rethanolic extracts af Eedeta hellx leaf equivalont to {

qim of Povrderecl teaves pe! K9 bodv @ight crea'tv shoe€d

that both extlacts ha€ b!'poglvc€oic effects at a

siqnilicant 1evel {P < O.O5). It ca. b€ concluded frd the

result5 that the hypoglvc4ic PllnciPlels) in Iredeta bellx

is estlactabl€ both in tate! and nethanof. but ae cdPar€o

to h€thanolic extlact the aqu€ou€ extract {as mole

effacttve as it started hvpogtvceriic effect at 4 nou!

iDteflal after the oral acbniDistlation $fiile lhe

@th.oolic extract staltod it. effect at I h@! tlre

inteltat. the ht?ogl!'c@ic €flect of the aqueous exlracE

lerained highly significant (P < O.OO5) uPto 12 hou! tine

intelval Hhlle that of llethanolic ettlact 13 lesE

.lqnIlic.nt (P < o.o5) dutlng the lare time iDteival'

th€ difference 1D th6 hvPoqlvcoic effect ol

aqueous anct iethanolic extracts of Ledera terix' baled



on Etatlstical significance (table-3 e -4), ftiqht be due

to the extlaction of inactive fatty matelials bv the

olqanj.c solvedt, nethanol TheEe fattv natelials along

{lth colouring Ftelial in th€ gedela helix leaves

conplises about half ol the c.ude n€thanotic extract '

{her€as these fattv @telials are not ertractabre in

waielr this nigbt leacts to dole dlflelences of the two

As cdnPaled to h],?oglvcenlc dlug acetohexaf,ide' ur'tch

stalted its effect quickrv after 2 hour time intelval

(high]y 5iqAificant), the h!'Poglvcenic effects of the

e*tlacts started their ell€ct tatte! Iafter 4 hour trme

int€Fal) but r@ine.l significant (P < 0'005 ) up to 12

hou! tiDe inteFal. 3hoting that the cdde extlact took

rcle ti$e fo! absolPtion and onset of action as c@Pafed

to the finished and Piopertv fonuLated d$gs which are

MniPulated during mnufactuling to obtained d€sired

lesutts legalcling tbel! tine of absolPtion and onset of



aqueous and @thanolic extlacts of ge@t, belix leaves to

alloxan-tnduced diabetic rabbits, alolg Hith an oral

hypoglyc€nic drug, ftetfonin (tabIe-4. appendixes 5-7)

show6 that both the extiacts possess htpoglvcenic effect

in the alloxan_iDduced diabetes as H€Il. The hvpoglycenic

effect of both the aqueous and netbanolic €xtlacts stalted

at I hour tire iolerval and sqstained upto 12 hou! tire

intelval, whil€ that of retfonin stalte<t at 2 h@r tire

interval anct sustained upto 12 houls tihe intelval The

hypoqlycenic effect of aqueous extlact is hiqhlv

signiflcant {P < 0.005) as compaled to the nethanoltc

exllact (P < O.O5) at 8 and 12 houts tine intelvals As

cmparecl to netfomin {hich etarat€d it3 action at 2

hou! time ittelval an<l r€Mined upto 12 hou! tine

interval, the aqueous extract started its action at 8

hou! tine intetva! but it uas as siqnificant as

hetfolnh, indicating that th€ aqueous extract of gedeta

]le-lix leavesr with ploPet dose adjustnent could be used

as €ffectively as a finished h!?oglvceiic d!!gs The

ovelall coiparison i5 given in fig 8'

The data obtainect afte. tbe adninistration
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The main constituent of this plant is saponin as we

h6ve done nost of the uolk with crude extracts and no

such published fiteratule is availabfe on the

aotidiabetic activity of saponine, thexefore, at thts

staqe the colretation of hypoglycmic activity of ttedela

helix Eith its saponiD constituents se4s to be not

Arother possibility, that seem6 to be quite

leasonable, is the plesence of sufficient anounts of

tlac€ elenentsr caued as "SYIOCIYCEMIC EIEMf,MIS"

(Don3bach, 1982), in leaves of ledera nerix (tabte-5).

fhese rrace eldents a!€ chrdiu(c!+++), zinc(zo++l ard

J\r n€ntioDed ea!Iie!, chldia is a vitat c@ponent

o! an organo-chlonim conPlex caltecl Gfucose rolelance

Facto! (G?E) . This conplex potentiate the action of

tnsulln through facilitatlng the attachment of in8ulin

to ceLl menbranes, that ultinately enhance the uptake of

qlucose by the cells (RobiDson et a.1., 1985, uusitupa et



.1., 1983) . tlte <ieficl.rcy ol thla cdPt€x 6ltn€t

throuch .b.olut€ dt€t.ry t.ct ot O!ot@ o! leduced

.Dlllty to ryntlesiz€ thl! !p.ctf1c coq,tet, r€.utta In

Elucor. ltrtor6lance, and lectuc€cl .tflcteocy o! intuun.

syfrptdlllc ch!@iu d.tLcl.ncy has be€n cI.allv
deoolrtlatcd ia [an drrtlE prolong€d intra!@ds fe€cu.ng

tdt3n purlfl.d rutrielts {ld.no act@ ard caltbhldrrt.ll
& nol coltaln 8ultlcl.nt chrd@ to r€€t 1t!

In tl,ro studl€s, luppldant.tlon of lnllavrnou!

flutd rdth 250 aq ght€olutl Pc! day or irtlav€noug

suppld.rtatlon ,itr! I50 !g Ch!dl'J! Pe! <lay (ottai6y .t
a.1.. 1985) r.v€ls€d s€v6!. glucot€ htorerde. iqrov€d

nit!o9.n b.Iane ad r€lght g.la..

It.!b€! Erd Gel8holt {1973), I(1!chg65D€! €t .1,

(19?5) .nd lroban (19t9) lepolted that zlnc{zn)

depl.tlon lcad to abromrutL.! la glu@5e utilizatioo.
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Iton.blch (1982) !€port.d th€ correction of glucoa€

toLelalc. cuwe dtb lla!9a!€!.(lto) adeqrate di€t.

r€€plry al1 tbeso rq)orl! la vi6r lt coul.l b.

3nEg.ltod th.t the hl'Poglycanlc actlvitv o! lha tled€r,

h€rft dght bo dre to th. avallabltity ot th.ae

iElrpogtycdlc El@ats' to c€r!.l. enzldattc Plocesl€l

rbicb h!v. dlrect or hdlrect effect o! Eluco!€

Bu!g.! (1960) !.Do!t.d thlt ole of th. Po.llbl.
dlabctog.nlc DechaDisr! o! alloxan li the rerov.I of ltnc

lld Lnlulln 1n the for ot ch.late. so the!€ l! a

porstbtllty tlDt stlact of a.cbL nelix ptwld€! th.

dcpl.t€d ttrc to the lt5ulln rftlch in tuo t€cdt€.

.c!tv€ and Ploduces 1t3 Doltat phy.iolosical luDctionr.

sirllalLy the avaitabtuty ol the cbldlu! and

Itaryane!. dght haye Lalthted cortala €azFattc

letctlo r ralch tn tum .tt.ct€d tha gluco3€ Dtsboltlo'
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ltre saponia isolated f.d the leaves of lledela

helir (both c1ifibers ard creepers) col lected fr@

diffeleDt Places of N-t{,F.P (table-l4) showed do

siqniftcant quantitative o! qualitative chanqe in the

4-4 PCIIOCSE|ICSL AD CiTOlOllrC gloDrBS OF EDIRI ElrX

Baragari, llaindd and ualqhuzar receive heavy snow

fatl i! the winte! eonths and thele is rot of rains in

these places. inte! is seve!€ dhele as sume! season 1s

nild. In conttast, PeshaHa. is conpalativelv a drv

plac€, {ith little lains and Do snow fall at aII. the

slMe! it intensefy hot. IDsPite of thes€ cllnatic

diffelences, the saponin cont€nts are not affected and a

ptant growing in Peshawa! contalns all nost the sane

anount of saponin a3 those present in pfanta gloxing rn

Baragali, Maindan and MalEhu2a!. rhis suggeste that

sapooin Production beirg geneticauy contlolled are

Ieast aflected by cti@tic diff€fences.

saponin contents and that thete i3 no effect o! crimate

aDd h€ight on the saPoninic content of tledera l:e.ilx.



the lesu1t of bioassays of the two nethanolic

extlacts of the &ied poideled leaves 6f sedera heiix

(E1 6 E2) and rheir diffelent flactions (E1F1-E1F? t

E2F1-8247 respectively) showed that only the tHo

merhanolie extlacts (E1 6 E2) and the chlorofom

fraction of E2, i.e. E2F1 exbibited

significant cytotosicity (lable-6 t ?), ,he!e as !€st of

the flactions of both the extlacts Here found to be

inactive (table-8 to 13) as th€ir lcso > 1000 99.

The saponin isolated froh plants of various places

of N-I{.F.P., {hen assayed also did not show cytotoxicity

{table-15). It can be concLuded f!@ fhp ati6w€ fa.ts

that though nethonolic extracts of lrede.a le-ll, Ieaf are

cytotoxic but the saponin isolated are not cvtotoxic

(Lce > 1000 ug) . This fact is arso confimed by

findinEs o! Quertine et al. \L992) that the clude

extlact of aedera nelix exelt€d cytotoxic activity, both

in vit.o and in vivo. but the saponin isolated fom thi6

prant h.ve no qrtotoxic effect on caDcer celfs.
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'Tbe lesult of bioa3says of the t,o n€thanolic

extracts of the dlied Powdered leaves of,qedera nelix

(El t E2, dno ttelr orll€lent f!actions {ElFl-ElFl E

E2F1-E2F? respectively) shoHed that onlv the two

trethanolic extracts (E1 6 E2) and the chlotofom

signilicaot cr.totoaicity (Table_6 t 7). there as lest of

the fiactions of both th€ extracts uele found to be

inacttre (table_8 to 13) as their !c5o > 1000 rq'

The saponin isolated tld plant6 of warious places

ot N-W,F.P., when assayed atso did not shou cytotoxiclty

(table-15). It can be concludect i!@ ihe above fact5

that th@gh nethonofic extracts o! tedera Delix leaf are

cytotoxic but the saporiD lsotated ale not clrtotoxic

{r,Co > 1000 tq) . This fact is also confined bv

findinqs of Queltile et al. (1992) that the clude

extlact of ,gedela lre.lix €xelted cytotoxic activity, both

in vltlo and in vivo. but the saPonin isolated foln this

plaDt have no cytotoxic effect on cancei cetls.

fracrion or E2, i.e. E2El exhibiLed
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?he cytotosic actriv:ity of chlolofom flaction E2F1

(Lc! ?00.24 tg) and nathanollc exilact E2 (Lc50 802.?3

tq) ale nore siqrificaDt as coftpaled to the nethanolic

extract E1 (I,cso 942.11 pgl. This cllffelence of activity

night be due to the plesooce ol a latge @unt of

cololing and fatty @telial (about 50t of rhe reight of

dlied csde nethanolic *tractl ln E1.

!$ fo! as the diffelence i,n the cytotoxiciiv of the

extlact E2 and its chloloform flaction E2rl 1s

concerned, it can be pleEmed that there night be a

cytotoxic conpound/colrpounds which islale nole soluble

in chlorofotu than Eethanol du!1ng the cou.se of

The bioassay result (!able-16) of the fraction left

afte! s€palatioD of saponiD ,i.e., the "REsrDUE", i3

v€ly slqnificant (L$ ?00.54 uq), indicating that this

palt of the extract of, dli€d 1eave3 of sedela ire-llx

contalned the cytotoxic prirctptee.



In ord€! to itorate th. cvtotdic Prhcipr.e tud

thls "nEsIDoB', lt ras tutth€r f!actio6!t.<l thrcugh

colum chlcoalog.aPht- T1l. tt.cttofu '€t. .tutsd using

Bioaslry .tat. (taDI€-1?) o! tiese !h!ae l.actiors

obt61f,ed thlough coluni chlonatoglaPhv fulth€! reveal€d

that th6 cttoto*lc P.trclPt€ ts p!e!€!t in the

chlorofom flactloo (raso a23.59 Bg)' r|b€!. as thc oth€t

two flactloDs (2r3) ar€ Do! cylotoxlc, a! thalr IC5o ara

9!3at€! than 1000 rg

Fo! t!. i..olation o! cytotdic cdPould th.

chloloforr llsctlon I€s luDject€d to P!.|Palatlte rr4,

,hLch iDdtc.l!! that thl! !!!.tlon bortaln llx ccnpound.

(E1-46). th. R! earue! lnd P.lent vl.Id ol ths!€

ccdgonld5 .r. gtvcl in taDl.-18. Thse €ix llactlon t€!.

n€xt test d tor th€tr cytolo*ic pot€oti.Is. Ih6 bloasaav

dsta of t!... .ts co@ound. j.a gtren lD trble-19. r.lodr

th6 lable lt Ir cl€a!1y svl<ient that only c@ound F4 ,

clololorn:n€thalol (1 :1)
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rith Br valoe 0.889, has e€ly 6i.gnili6ut cvtoto*lc

actlvlty lrcs 161.84 BE).

ID o!d.! to loor t!. cholcal natule o! th.

co@ound ta, lt ,as 3ublected !o Phytocltdicrl !tu4.!,

includlng vltlaviola! .nd In!!r!.d sFectlo8coPl€. lnc

chqic.I t€rt!. The rs {280 nll of th€ cc4ound f{

obtlt!€d rttc! lrv sp€cito.cot y It closelv r.lrbllnE

xith ph€Dol (l* 2?0 Dn) lnd chlorog@ic acid (lI| 260

nl!) eher run *ith th€.. coq)oun<i6 in cblotolom

suggEltlng phenorlc aatu!. of thc ccrpound. Tb€ Phenollc

natur€ of th. c@pound (t{) i! atso suPPoltecl bv

In!!a!ed lP€ctla (fig-g) a. th.!. it, a ptlenoltc atletch

at 3600 cf .rd e ardatlc (crc) beodilg st 1550 @{

r{tlch i! a P_substitut€d a!flltlc !t!g (1?oo @{)' ft€

strdEch !! 2800-29500 @-1 i! slth.! .lue to Gr, cB2, CH

o! th3 c66[9ou!at o! NuJoI, o! o! lhe OCE3, C-ll ltr.tch o!

th€ cdPound. dler€ !! tha bendirg at 2310 co-l

indlcrtlng 9r...rce of, c- or c.{.



r€rrtc chlorlde coloor t€at Eave at iDtens€ gleen

col@! rhtch !13o c@tit!€d th€ phenolic Eturo ot the

Fl cdpourd (lotbotDe. 1973).

Ih6 lOI€ of phenollc cdrPound ln plant 13 t{tll

€st.bulh€d (..9. the Italln !3 ltluctutal !at€!t!I o!

c.u !..u, the altlocy.ntn! a! fld€r PigDnta

{!trboltl., 19?3lt tbe fl.touol! a!'p.!r to be iq)otttlt

i. r€qul.tlng coDt.ol of gtorth In Pea pldt (Gal5to6,

1969) .DC t||.lt pros.nce ln sPinacb cuotcttl"t'

losttn la! .t ..r., 19t1) h!3 tugg.ltoct that tn€y l|ly be

lnvolv.d tn photosFth€ll! (l'albo!r|e, r9?3).

itohrloo 3t a.l. (1952) hav. r€Po*ed that Ph.nouc!

p!€r€nt ln the Plantt Elv! . resistalce rgalnlt

lnfoctlons. $auer et .I' (1955) conft!red tlt€ ch€rlctl

alttlungll rols of t.o Ph€nollc codFound (catscbol lncl

Protocat.chulc actd) h th€ d€ad oute! 6tLn of colouled

onio! vart.tt€s. !brt!! .t .t. {1962) ob5.rt€d thrt

t h€!ot! Play Prot€ctlv. tola av.r plior to th€

in!.ctlon, sto€ssr (19?o) ftPor!.d that the Ph.lot lc



acids (ch1oloqeric acid and caffeic acid) give

resistarce againsl fungal diseases in potatoesr apptesr

pears, sreet potatoes, carlots, cof€ee and wheat.

Pherolic conpounds have alsq been lePorted as

phytotoxlc alIelochenicals. They inhibit gemtnatron abcl

grorrch of va!ious plants (lattung et ar., 1990; HuEsai!

et a-t., 1991; fiussain et ;I., 1993). PheooUc conPounds

are also kDom to block celf dtvision by destluction of

spild]e. corman (1946) not€d that a satulated aqu€ous

sotutlon of couna.ine btock nitosis in onion and IiIy

roote with in 2-3 hours. Hussain et a-I, (1994) noted

that rnlrelaf a cy-ltrdfjca contain Phenolic phytochemlcals

p-hydloxybenzoic,

chlorog€.ic. lsochloroqenic. ferulic and valil1ic aci<ts)

which suppressed the gelmination and gloRth of test

species (Blasslca canpestlLs, Penrisetun anerjcaDu/n 6rd

Lactua saclval by inhibitiDg cell division and cell
q!o'th. The cytotoxic effect of phenolic cohpound3 @y

also be due to inhibition of protein synthesi3 and

change tn tipid and orgaric acid n€tabotisn, For exanple
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concentiation of sotuble anino a.ids. Anothe!

poeslbility of cytotoxic hechanlsn of phenoltc cmPounds

is the innibition of respilation. (oeppe (19?2) loted

that 5-hlclloxy nePthoquinone, isolated fld .tugtaDs

species iDhibit€d oxygen uP tate bv eacised coln root bv

nole than 90! atter one hour t.eainent. sinilallv van

suwere et al. (19?1) have lepolted that quitrones have

inhibitoly eff€ct on th€ oxygen uptale bv sacc,aronvces

clevlsiae. Phenolic compounds alEo inhibit th€ action of

Ep€cific enzyn€s. Itilriah (1963) noted that si!\pfe

phenols ard oxidized chlotogenic acid, present in the

apple juice ibhibited the pectolvtic enzvnes of

scleratiba trutlgena. Thomas et a.l. (1966) also obsetve<l

that phenolic compounds (p-hyd.oxvrrenzorc. p-cou@rrc,

vanillic. ferulic and sylioqic acids) which aie present

in many soils, when apPri€d to plants groring rn

nutlient cultute solutions uele found to suppless the

glo,th of young ,heat, colt and eovbean. Hdssaitr et al

Croak (19?2) found that couMlic and felulic acids

reduced the incorporatio. of glucose in to prinatv

lalcohot insoluble) and increase th€



(1989) fouod that Prtal.fts t tot coDtain Phenollc

aU€Iocholcal! {caftllc. terultci P-cou!6rt c'

chlorogsnlc, and p-l\'dtotvb€Dtloc aci'!') ldrtch

tlvarl.Dly t.drced th€ ss€dllDE grot.th of tdr€'t, t0alt',

bajr!, and k.nEfi and th6 9!a1n v!€Id 1n wheat '

E caut. of the Ph!'toloxtc natur, th€ th'Dolic

cc4dnd. g€n t.uv drst a! glttcotldas i' th' h6'1lht

El.!t {Torer!, 1964), but ar€ hvdrolvt€d iDto Phvtotoxlc

phslollc cq)ounds on c€ll-bte.Loon! bv tulgal €xo-

€nzylr.s and by n€chanical darl!g., as u clughtng th'

pl.rt. It.e Pb.lok arc rlso Produced as a conlalnr€nca

ot th. lnc!.ased biosFth€ll! of, aldatict follo{lng

in!.ctlo[. th. phenols tidsclv66 are u'Ily only

ss.Lry phytold.ic but subaequ.ot di<tatlol lurltlh
qulro!3r r|hlch ,ay palticlP.te ID th€ teaisttuce proc!.sl

by co[danlltlon {lth p!o!.ln! and enzytr's o! Dy

potl'!€rlrattor to tanoiD! and ltEnlE rhich !!y act 's
plot€ln P!.clPitets o! |! Phyltcll baltiers to p'ra51t6

.s9.!!1on (Sto$8r, 1969).
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Fld ealty 1990s the biological aclivitv, sPeciallv

the aDticance! activity of Phenolic conpoulds of ptant

o.igin gatnect consicte.able attentionr and lot of wotk

has been doDe in this field so fa!.

The cullent knodledge of anticance! activity of

lignins, Quinones and othe! atdBtic c@pounds has been

reviewed excellently by Pettit et d1 (1994).

A nunbe! of phenolic cmPounds fld the htgher

plantsr Mline algae. and fungi have been found to

possess antitsor and cytotoxic activitv. e 9. Phedolic

conpourds (knegl@erataDot, rsegloneratanones A and B)

isotatecl floin ra% qloretata Possess crrtotoxic activitv

when testect by brineshtitrrp bioas;av aDd also shored

noderate but significant toxicities against thle€ hunan

turc! cell t1neE, and inhiblted the gro{th of crowD galf

tlmls on discs of potato tubels {zang et 4.1., 1994)'

s@e of the Polyphenots isolated f!@ turiDe a]gae ale

also reported to poes€ss cytototic activitv (Blunden et

al. (1994). Simllally four phenolic coopounds of lunqal
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oriqln, Russq)helin & B, c ald D' .f. ePorted to

sahlbit c!.totdic .cttvlty .gaL!.t,lo tnD. csll tines

trcludtnq hunaa deliY€d cltclncoa caus. Th.se coqE&l8

are also test€.l l, vitlo dEalnst P388 l€ul€oia c€r1s and

e!. f,oun<t to be llqDlficaltlv actlve (fatabaehl et a-r',

1992 and 1993).

(€eping ln v1.w ths !.Do!t..t cvtotoxlcitv ol

ph.noLic co@outd! and th. cytotollcLtv of the Phenolic

c@pounds isolated !!d tha r6de!. he.llx, thls prant can

be u!€d as one o! th. natula! Pot€ntial sources o!

antlce@r drg.

Phdols halt€ trbv u!6!u! !.d1cln!l us'! ' It rs a

bacted6tatic. bac!.rtcid!1 ad ls allo actlre aqai!5t

cettatn viruse3. tn coDtn.tton ilth oth€t c'4@n<t6, it

1B us€d as a tDint 1n th3 Lntttmltoty @Dditlo! ot

r0oulh and thtoat atrd lD lhs lnf€ctton of i1<td1e aDd

€st€lnat ea!s. th€ P!oP.!ty of P!.clPtiatinq Proteln bv

phanots hate b€sn p!.ctlcaUY ullll,.ct in culing of

r5a



ha@rrhoids and pil$, eDlalged Ptostate and Hvdlocele

and epididyoal cyst (Martin<ia1€t 1982)

a.5 axarBrclE&rN, Ac:trllllt

The prelioinalv anttbact€lial scleening test of the

Eaponins extlactod tlon the dlted leaves of 
'ledera 

rre-ltx

(table-2o) eho@d that these are nole active against

the g!&-positive (stlePtoco.cus taaealis' streptacoccts

pyoqeDes & gtteptococcus eTtlEans) than against the

grd-nesative one6 (A€lonotrs eobrlae. vtbtio choleta

Eschetlchia coti. saltuorefla twttt. shiqefta sonnei e

Proteos vttqat].s). Th€se lesults ate iD coDfomitv rilh

rhe findings of cioaca (19?8) ' {ho peifo!@d a

iicrobiological test titlt 22 stlaln5 of both tne srd-

positive an<r qrd-neEatlve baclelia and found that the

saponin of Eedera helix are trore activ€ againet grd-

positive bacte!ia.

As a rhofe it

that the sapolins of

1s €vtdent !!on tho data obtained

Eedela neflx have a qleat range of



aDtibacterial activj,ty and thele 1s great scope for

tulthet lesearch uork in ttrj.s lesPect
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CotIflFE
!..b!. ncltx posse! hyPoglycedc .ctivltv and the

ltudy !hor.€.t t!!t it t:tght b. dte to tbe Pr..crce ol

!d6lrat. aDount of "LltPoglvceolc T!ac. El€d€nt!' i'e"

chrorlu& lang.n€ae .nd ztDc.

It cod!41n5 a cvtoto:rlc PtlnctPl6 rnd tb'

9lytocboicar an!l!81! t€Ysal.d that tt coall€t3 of a

phenottc oucl.u! wittr an unsaturat'd lld6 ch'ln at pala

xollovet It allo Posaalt tltlttac!€ritl actlY1ty

specL.tly agalllt gta!-poaitlv€ bacl6r'e'

15?



agocagltott Foa ntta F6x

lie€91ry i! vl€s th. l'tporlllce of &der, ,t€.lit th.
loLlorlng sugEestlo.s a!€ pioPo..d f,o! !u!th.! !€sealch

1. Plopagatton studl.. on t dela n€Ix/ lhould b€

calli€d out for tta nal! 9!o6rctlon.

2.!1r.. aad ltaB sP.ctrcscot,lc stocller ol tlt€

cytotoxtc PtinclPl. h o!de! to knd j.t'. exact

chriclr.tncture,

!

3. Dellil€d PharDcological study of th. cytotoalc

FllnciPl€ both tn vttlo lad tt vlvo tn aniEL

anO hntrl c6nc€r c.ll lhe3.
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APPETDIX.l

BTA 08 SIOOD GIITCOAE llvll (a6ll
(comRoll FtcElvrD 2t GtI.

oF raoffl|l! BABBItS. cRoLFl.
1III6ACA*1H SO!UIrON.

BGI,

R1

n2

R3

R5

R6

93.00
94,00
93.00
9a,00
97.00
94.00

9a.oo

95.00
92.00
96.00
94.00

93.00
93.00
93.00
93.00
95,00
9{,00

92. OO

91,00
91-00
92.00
93-OO

93. OO

91,00
91.00
92.0O

93.OO

93.00

91.00
91.00

93,OO

XEAI|

9.D
sE||

9!t.1?

0- 50

9t.oo
1.{1
0.5t

9t.33
1.96
o,al

93.50
1.64
o-67

9!.6t

0.50

91.33
1.36
0.55



APPEIDIX.2

ltt oF BL(,oD cUrcOSE l,8VlA GCLI OF l@r|Alr
RECETVID DO6E O' TOOEOUA DCAACT EQqIVAI'EXT
O! POIERID I,EAVEE OP d'DIRA @!'X IN 2I GIII

iaBBItS (GROOF-Iral
to a@/!(l| Bott tErcll!
IRAGACANTC SO'UIION,

R2 91.00

R5 9O.OO

R5 92.00

80.00

90.00

36.00

90. oo

39.00
39.00

02-q0

a2,oo
0a-oo

02.00

84.00
a2,oo

92,00

UE N

3.D
sat

92.00
1.41
o,5?

90.00
1.41

88.33
2.24
0.92

a2.66
2-06

€3.33 92.t3
2.06
o.a4
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IPPENDIX.3

DATA OP B1OOD GI,UCOSX IEVE! (BGL) OF NORMA1 RABBITS

RECEIVED DoSE OF I'IE1HAI'IOLIC EXTRACT EOSI\'AI.EI{'[ TO

WEtGIIT Or POflERED LEAVES OP ttedera ,elix IN 2: G!
soLuTloN.

93.00

92.00

92.00

92.00

s.D 2.73 a2



DAiA Og BLoo
RECIIVID DOSI

a!P!!lDtx-4

GI;t cosE LEV!!. (EGL) OF raon|.lJ. R8Brts (GRd'FlIc'
6i AcErotcxrxrDE, ioo tclKg EoDY tErcnr rx 2t qx

TRTCICANIE SOLUIION.

s.llo
iRl

R2

91.00

95.00

43.00
04.00
11.oo
00.00
12.OO

32.00

70.00

84.00
03-00

a5.o0
69.00

05.00

92.00

92.00

XIAN

3E|,|

92,L6
2.Oa

o.a3

?9.66

1.76

?6.50

1.42

al.oo

o. a5

6?.16
1-03
0.?5

92.00

0.57
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A!PENDIX.5

DATA OF BIOOD GIUCOSE !E!E', (BG],) OF A!]'OX-AN-DIABETIC RABBITS
(GROUP-IIIA) RECEIVED DOSE OA AOVEOUS EXTRACT EOUIVAI'ENT TO

/tM/Xd BODY XEIGHT OF POXERED I,EAVES OF gadElA hEIIX TN 2I GU}'
TiAGAC-ANrfi SOLUTTON.

R4 256.00

R5 2-10.00

254.00
265.00

253.00

2s0. o0

250.00

231 .40

253.00

245.00

250.00
245.00

250.00

265.00
265.00
262,OO

I.IEAN 251.1?

sEM 3.14

255.00

2.5r 2,26

245.66

2.1,5

242,60 262.50



APPENDIX-6

DA1A OF BIOOD GLUCOSE I,EVf,I, (AG!) OF AII'OX}N-DIABETIC IABBITS
IGROUP.IIIb) RECEI\,ED DOSE OF ETgANOI'IC EXTRACI EQUIYAIENT TO

4m/Ka BODY WEIGHT OF POI{ERED LEAVES OF I]EdEIA NEJI' TN 2T GUM
' TRAGACiNTH SOIUfION.

26a,Oa

262.00

264,00 265.00 259,00

253.00

255.00
265.00

265.00

251.50 254, r5

2.45
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APPENDIT-?

DAIA OE EI'OD GU.'COIG I,EVEL (EGL' OI IIIOKTX-DIIEEIIC nIBBTIS
rcidt-iitcl itcsflro DosE ot tctFonLttrr 500 w/Ks aoor rtrc{r rn- 2I GIfi 1RAGACANTH 

'OIIJTION.
E6!

6.lro
Rl 265.00
R2 2t0,00
R3 255,00
R4 262. O0

R5 250.00
R5 250.00

26!.00
269.00
250.00
259.00
250,OO

256.00

265,00
254.00
254.00
260.00
2rlt.0o
255.00

259.0b
262.OO

2,19.00

251.O0

2lo.oo
2a8.00

260.00
262-OO

251.00
253.00
2a9-O0

250.00

255.00
255.00

265.00
2ss.0o
262.OO

I|IBN 260.50

s.D 6.93
atx 2,16

260.00

2.59

259,00
?.15
2.92

251.50
7.95
3.25

254.r5
5. /r9

2-24

262.OO

6.00
2.aa
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