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INTROBUGTION



IITROPUOTION

It took more than 16 conturles frou t.ae days of
Christ to doubls the population and the next dounling of
ropulation took only 200 yeoars aud only 80 yosrs for the
third. Degpite the two torld s populaiion mltiplied
and will t ke only %5 years to doutle its present strengtu.
It 15 even estimnted that the human population nay grow

asven times in the next 100 years (Gerald, 1974).

The explosive world population increase enphosloes the
need for the development of effvative contraceptive speats
and zethods with ninimun side effects having maxitun oro=
tagtion for population coritrol. It may be profitable to wu~
thenticelly confirn the information acquired by anciend
people ¢oncer .1z the use of herbe and variocus plant

materials for she control o fertility.

e wost ancient descripiive literature on nediclinal
plants is present in one of tho oldest repositories of hwvman
knovledge - The Bigveda. The nigvedas is believaed 1o have
been written between 4500 and 1R00 3,7, ILiteraturs nention
many plaats which are reputed to possess antifertility and
asbortifacient propertisu, “oume atiempts heve aireud; bwen
node 4o seperate the good ones irrom the ws:leas and 13
needs o systematic inwvestigazlion of the plant matoriala.

Alzdng this in view a concerted effort 1o being doue ny
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for soreening plents which have influsenee on tre regula-
tion of fertility. It 1o ostimated ithat nearly 3000 lants
will be sevesned during tals phased programte of research

(sosjart et zl. 1978).

Tractically all major research, to dave, involved with
the assazreh for now oral contraceptives hap been oonfered to
seni synthetic subetances, particularly the preparations
of steroid derivatives, ¥ery little attention has mun
directed to the plant kinpdom, Sereeni.g of plmto ad
fodders vill help to spot the increrdinating fesds causing
sterility in comestic anlwale. This uay also contribute to
axplain the bhasic mechanisnn of rveproduction and ite control,
waieh ie 01 grear signific-nee in huran and veterinary
vedioine, Several plante have been founa t0 poaeess anti-
fertility property. Qoimum sanctum ls one ariong them,
HYowaver, detailed infortation ias lacking in reaspect of the
antifertility properts of Q. sanotum . It woe, thererore,

proposed to ascean the antifertility activity of thie pl nt.
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REVIEW OF LITEQATURS

Drogs affecting fertility can influence the nale as
well as the female, Mosu of the cohemionls atr preacent used
are acting on the femsles. The motlon is primarily on he
gonada, The atudies on feuale raproductive oycle are ex-
tensive and well doocumsnved. A number of drugs affectinug
tne female reproductive oycle are available in the oarket.
They act in more tnan one way snd sre extensively uade use
of in the ficld., But & similar drug thet can be made uze
of in nale iz lacking., ?Prohably with the possible sxoception
of gossypol, which the rhinese has recently oclailmed, In
order to understand the mechanimm of action of antifertility
drugs it 1s nscessary 1o know the prooeas of aspormatogenesis
and oogenssis, Therafore o brief agoount of the prooeazes

are described below.
Spermatogenesis

Gpermatogenasis begin with the resting spermatosoniae
on the basspent rnembrane, rotive type A spermatogenia arve
foruied by the division of resting typo spermatogonis, The
number of gencorations of typc A spermstogonia vary with the
speciea. One of the last generation of type A gvermatogonis
ravert to the resting wype A spermatogonium and the rest
divide %o form tne intormediaie spermatogonia. The type B
spermaiogonia are formed by the division of intermedinze
speraatogonia and this type B sparmstogonia underge the last
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of tne witotie divisionsfo form primary epermatooyte.
rrimary spermatocyte undergo the firat of the meifotie divi-
afons to form secondary spermatooyte whicn undergo the seoond
meiotic division ito form spermatids, Tnis uwarks ine end of
sparmatooytogenasis and the beginning of apermiogenesis,
Sperniogenealia bogin in the seminiferous tubules and is cow-
pleted in the epididymis. 4 series of complex atructural
reorganisation ocours during the spermiogenesis which remults
iz the morphologleil changes to form spermatozoon (Mohonald,
1y69)e Tue Follicle stimmlating howmone {FSH) and Luteini-
sing hormone (1) from the anterior pitultary conirol the
sparnatooytogenesis and spermiogenesis respaotively

{Roberta, 1971)

A portal circulation frowm the hypotnalams carries the
venous blood, contzining polypeptide hormones known as
“releasing factors” to the anterior pituitary. Anterior
pituitary hormonos are livernted by these factors irom their
granular etores (Turner and Richens, 1973). The only excep~
tion 1o this 1s prolactin, Hypothalario releass a Prolactin
relense - inhibiting hormone (PRIN), Therefore, destruction
of the hypothalamis san caouse prolectin releaze by remaval
of the inhibitory control (Gilman and Marad, 1975).

18 probably influence spermavogenesis indireatly, by
modifying the function of the Jertoli or supporting cells
of the seminiferous tubules, TH atimulate the tesiosterone



production by the intersitial cellsz, Tals hich level of

the intracelluler testosteruno indirectly stimalare the
gnermatofenssis. Thus both P7Y and UV gtimulasze the spesmn~
torenesis. “Mi the rate of aperm vproduction cavnot be in-
fluenced by these hormones whion resaing as a biologleal
conetent £or each vpsoies. Through thelr action on teatis,
PSH ané TH snimulate the secretion or wabst.nees that lahibit
the gecretion of these hormones by the pituitory. Testos-
tercone sxery this negative feed back action for 171, directly
or ithrough conversion to estradiol 17 beta., “ush o oubst nce
for 737 control renaina a sabjeet for controversy., 1t 1o muy~
gested thel a gsubstooo termed inhibin gcoreted vy the togtis
synergias with tectosierone to control the output of FIi

from the amterior pitultary (De¥retasr, 1975).

amdrogenice stimdation fa o suvstantial part of moat
reproductive nrocess in onle. Therefore antisndrorens 1like
cyproterone wcetate, con interfere witn fertliity ot nany
BTISBE. Thozgnhhe antiandrosens possens safe antifer.1lity
effect thelr use as male contraceriives has ve~n vrevented
Becaune of the reneraliced newure of the antiandrosanic

activity (Neuran ond Steinbock, 10743,

“rod the view of the existing knoviledre of endocrine
coatrol and durction of sporostogennols, a hormorsdl appronch

to control the mnale tertility sseems likely to bo waprofit.olle.
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My ounick results are not likely Ho obialn by such neans.
Cecondly administration of hormonen and thelr synthetie
anglogues nay interfere with sexunl aotivity 24 are ¢apable
of producing general deturbence of the endoerins systen

(S (Fackoon, 1959), Thirdly, the deonger with all types of
male oral contr.ceptives is that abnorazl offspring could

result from conorenl sperm (Wittero and “1tters, 1975},

The antifertility activity of a compould ecan ve dete-
eted by comparing the fertility of troated and untrezted
tlales vated wiis normal females, preferavly «ll of osta-
blished fartility. Alteratlons in fertility is the primury
coneern, with tho testiculgr histology os on anelllary iavog-
tigation, beeause antifertility effects ay oe produced vitn-
ont obvinua hisiologieal domare (Jackson nnd Tack, 1955).
It is necesgary to test fertility for seven weoks or noré
from the day one of the treatment in rats becauss mermato-
senesis require at lecst eix wweeks, ronalastent fertility
vatterns have been produced by seperete wmallagy of the
treoted mnles vith one fomals »er week aald it Wes fouane to
be o satisfactory rethod $o assess ibhe mtllertility moperty
of a aonpound in rale rais {3ock aad Jack-on, 1857
Jackoon, 1853).

Nogenacin
The estrous cyole of donestie anivalis can be dlvided

iato four thasea - estrum, metestrun, diestrun eal prosstrun,
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Type and  QOyele length Ovulation Tims of Viability No.of Time of ferti- Imteal Imbeolysis

season of ovulation of ova eggs lized ova phage
gyele shed _onter uterus
Polyestrus 4~6 8ays Spontane~ 8=11 hrs. 10-12 10% 4 days post- DPseudo- Hon preg-
any time ous from the hrs. coltus pregna~- nmt
onset of ney uterus
estrus
Hormonal
Peeudopregnanc, Inplantation Type of
requirencnt Pregnanc,
fogu matiag ngg.en—ta. e y
behavior
Bstrogen Iength Hormonal Days 5=6 lormonal re- Tlemo~  Iength indoeri- Hoxt
Progesterone 12=14 days requirement post~coiltus quirenent Pré~ chorial 2@ ne gla- nal
estrogen gesterone days nds re- gquia
Prolactin Estrogen quired wen’
prol
ctif
»SH
snterior Ovary IH
pituitary

* Vary ith otroin or breed
Source: DPox aad Laird (1970)

Hansel and MeTntee (1970)
Farasworth et al. (147%5)

Damran 1ntiva trealAa £ e



sexual weceptivity anu ovulation ocour in most apeecloa
during estrum, Tne posi=ovulatory phase is metestrum and
it $5 this phase, in which the corpus luteun develops and
begina to sacretas progesterone, Dlestrum is the period dSuring
wvhich the 1nfluence of progesterone on accessory sex organs
pradominate, The period afier the regression of corpus
lutsun, the progesterone level drops and this is the pro~
eptrus. Releass of TGH fron the pituitsry stimalate the
growth of tne Graafian follicle., CGraafimn follicle seorete
egtrogen, ihis rise in lewel of estrogen cmuse estrun. Pro-
estrun and estrun ere referred to as follicuwlar phope md
motestrum and diestram sre referred to ns luteal phase
{¥eTonald, 1969).

Toe Graafion follicle destined for ovulation bteging to
enlarge ropidly ond becomes turgid two to three days before
the onget of sotyum. There i» a change in the collagen cone
tent of the follliemlar wall structurs near the ovulation.

The ocosing process of ovulation itself may bo dependant upon
the engymaiic deconposition of this component (Meloneld,1969).

the critical meiosis ie. reduction division followed
by & single mitozia occurs after ovulation, while ihe ovun
and its attendant cells are free in the oviduoct, Dfach tive
one of the products of divislon (polur bodics) degenerate
leaving lhe matura ovum ready for fertilization
(Jaokson, 1959).
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Growtn of ihe ovaprian follicles and production of in-
ereased amounts of estrogenic hormones ave resuliea by the
Influenos of TS wvhile T ceuse mupture of the follicle and
liveration orf the ova (ovulation) ac initiates the formalion
of corpvora luatoa, the tenporary endoorine orgoa in the
ovarioas., ‘mnll wmounts of LK may cynerpies with P Y7 in pro-
aucing £51llicle growth and estrogen prodaction. “rolactin
can meintain corpus lutewn in hypophysectoilsed rats (+ansel
and “Morntea, 1970). 43 in tho cuse of meles, 4in femalcs
alsc the F51 and 17 cecretions are under the control of
"raleasing fuctors” from the hypothalams {Tumer and
nitehens, 1973).

Interference with the reproductive process in fenale
offera greater prospocty of succeas. Sterloda nave e de-
velopad capable of nreventin,. ovulation after oral acminic-
traticn. The pre~iuplentation and implantstion phaues of
developreat ala> ean be suoccosafully atiackeo in experiven~

tal eninals (Jackson, 1953)e
rrogtaglanding

rrostaglondins, with few exceptions, exert their af cot
and pet inactivated prinoipally in the tiassues or oigsag in
which they are aynthesised hence they are coasideresd az looce
hornones. Ovury, myouetriun and vengtrusl fluid contain

provtaglanding in concentrations that vary with the ovalatory
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oycle. Tuman seminal fluld contain this in high concentra-
tions, The proastaglanding type B and P are found in the
uterus, menstrual fluid and in the amniotic fluid. OClinical
investigation ror obstetrioal use has been limited almost
entirely to prostaglandins Bt, 2 and P2 elvha {Brazeav, 1475)

Contractions of both the pregnant snd nonpregnant
uterus are consigtently otimilsted by the PGP ceries. PFGR1
and PCE2 ocause relaxation of wnonpregnant uterine tlazue in
vitrc. Mt they possess nore poient oxytocic action than
PEF2 slpha during the Last two trimesters of pregnancy
(Brazeav, 1975).

Proataglonding ave wuch more effective than oxytooin
ia eariier months of pregnancy. The response of tho uterus
increase alonge with the advance in pregnancy. Intrauterine
instillation by way of a cerviczl catheter or intra ammiotio
injection of PGE2 or POFZ can cause sbortion in the second
trimester with high sucoess rate and frequent but tolerible
side ef’ects (3Jrazeav, 1975).

In oertain rodents PEP2 alphn caunse luteolysis and thus
elininate the source of progesterons necassary for the walin-
tenance of early pregnanoy which result in the termination
of pregnancy. The extend of action of PGF2 nlpho on eorpus
lutsum and directly on uterus has not yei! been eztablighed
though it is oapable of terminating pregnancy in monkey
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and hunan. Adenyl cyclase/eyclic AMD syaten is an inter-
nedia‘e in nany stimdus-efiector sygteta and naagy of lne
actiona or prostaglonding may bYe sccondsry to an asction on
this aysten (Veeka, 1973) It has bheen shown inat nrost.s-
landin antacoaists -~ aspirin and invomethacls - can bloolk
ovulation in expericental aninsls like rais. The mechanion
of action of this is aot clear, 1t 19 sugcesteu that the
peak level of L1 sccompanylag ovilation 1s medisied under tae
infiuence of prostoglonding. sotion of propteglandin anta~

gonists at thls lavel prevert ovulation (¥mbrey, 1975).

“ensitivity of the pregacct uterus to oxytoein io in-
ereased bRy prostoglandines, Prostagleondin Eo with P2 alpha
is adninlsteved vagiaaslly %o women who had wisced their
vanstrual period by two to peven duys 2o 4 posalble birth
oontrol measure (loodbury, 1971), Wockenzie ot al. (19756)
mgresied that it has the advantage of not requaring aoepital
sdnioscion in wajority of cases amd it also avoid tuoh »f the
physical and surgical 4rawna aszsociated with ¢ o surgieal
ternination, Ik also otressed the safety of thoe rotuod

and ito potentisl an a s2lf adndnistration tecauiique.

The ggren of a nunber of mamalian gpecies hap Leen
fourd %o be devold of prostaglunding, Though the dre ¢ like
aspirin and indometnacin profoundly depress proslegle din

synihenic and release it has not yet beua reported to



11

influence menstruation or reproduction in patiente receiving
therageutic domes, fuch facts iliustrate tre difficulty of
asceasing the phiyslological aignifieuance of thase group of

autocolds (Brazoav, 1975).

Current Contracsptive Methode

There are & wide variety of mechanieal and chemical
contraneptive methods availeble., They possess varyling de-
green of effeoctivenesa, advaniasges and dizadvitnpes. smong
thet oral contraceptives are the most ofteetiive mathod for
proventing preguancy {ferald, 1974). Though the steroid
gontraseptives posasas side affects, they ere the most wide-~

ly used sgenis for such mupose (Singel and Beioit, 1973).

The oral staroid contraceptives can be clasaified into
threa. 1.combinations (estrogen and progestin combined
together) 2.0equantials (estrogen alone for the first 14 to
16 days followed by progestin alone for the next five or
aix days).3. ¥inipill (Trogestin alone) (Gersld, 1974;
Hurad and ciluan, 1975).

The combination or sequentisl preparations could inter-
Tere with fertility in any one of the several vaeys. Tng
alxture inhibit ovulation. “etrogen inhibit secretion of
R3H while LI relenue is blocked by the cortinued progesterons
action., Tms ovulation is prevented hy estrogen wille
progeatin ensures the withdrawl bleeding prospt and brief in
duration, similating a menstrual bleading, The suppressonts
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administered will alter the endometriuz in such a wiy provi-
ding an unfavouravle wnedizn for implantation, whe: baose
drugs ars taken 1u the proper way, ovulation by iteelf is
prevented. llence tnere is no chanes to find out whether
the sstrogen - progestin mixtures could interfere with implan
tation. .ltered seorstory activity of the cervix is adverse
for the aurvival of tne sporm. The "minipill” has got no
influence on ovulation, iis action is mediated by the alteras~

tion of cervieal wucus and endometrium {Marad acd Gilman, 1975

Nausea, ocoasional vomiting, dlzziness, headache, dis-
aomfort in the breast, gain in weight and higher incidence
of sevaral types of tumours ave the frequent side affects
noticed with the use of steroids (urad and Gilman, 1975).

The only long aoting injectable contraceptive, avallable
conmoreially, 1s depomedroxy progestercne acelate (DHPA).
whioh i5 given once iu three wonths, DMPA is sublesy to
econtroversy because it disrupt the zenstrusl cyele in a >on~
glderable proportioa of users and also inforpation is laekdny
cu iis metebolism in women, Rorethigterone oenanthate
(NET-0ER) is anotnher three monthly injeetanle prepsration.
The high rate of pregnency among the users showad 11 to be
unacceptable (Kensler and Standley, 1377).

Praparvations to be used in the vagius as spermicidal
agenws are availsble, The primury constituents employerd
in these range frowm oryganic mercurials to organic acidms to

sodius seapo, Surface active agenta are enployed in several
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pre arationy to fueilituls vetiter svrend and fpervh oo T.ot

{incus, 19652,

Poasible cites of action of antifertility s,outa

Jeoothalsnas ~ pitultary. Ua otioning of the pituitars ie

under intimate contrel of the hypoth-loous oj wetag of
hormone sracific yole of s € otore nod the questiion ag o
whether cortain cubstaroes ndght act oa the hypotlala us
and/or pituitary 'as beon controversiacl. Vor csannipla,
ateroids may exert oore effects direetly on the pituliary.
At tae entifertility activity of tlewo are sur esteu to
be through % e hypothalarus (ome.s, 1970%. Heuee t o.e

two ars conalderaed togetimr,

™ie basle meocacisng ave in the followiay * 3vor.
1. Mareption of the normal bhumoral and horuoual Toncetior
of the hyvothalowmas andfor pituitary respeetlivaly -y steruils,
nonsteroids {(metnllloure) raving antigoncantro nic aotivity
uld by otersia ort gonlseto, 2. Maraplion of tne sural
input $o the hywoihalarus ege. Iron the esvirouwne»t ond
from the poat . dated “elock' tnat cuitrol the releane of
gonadotrophin relcesing factorfs' s owentanecan ovlators

(e na, 19673 e 8y 19T
Togt=gvulatory antifertility .obivity cwn ve ohtalned
by interferinge {he gonadotronhin seeretion., Tn rats . &

nice luieel Farction romedn «ivectly unaer the cootrol of
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the pitnitary for nalf the lensth of tho vregnoney

{Parnsworth et zl. 19750,

“part count wau rejuced to zero ihon noraal male)
wore trented with progestagens or androgens and full  re~
covery wao noticed on cessation of therapye. “ach recfulias
vere due to ine denression of tre gomawctrophing {fror the
pituitary. Treatzent wiih wrogestagens slso casse. lodo
of libido due to iopaired testosteronc prodaction. Turd i,
the sypercatogenic aorpryession wiing tevtoslerons, 10 3 oF
1ibido was net seon pecaune hers the interstitizl cell

function vaes effectivoly vreplsned (Daireste , 19781,

overy.

Inhibition of ov.Jdation mdfor steroiavgaic.l cn
ccuma an iferiilits ef9ect. Tt appe.vred 'art nrotein
gyrtheal. 43 to be ifnvolvad in the Intr ~ovorioa cecagnian
cauzing ovalation, “regr-ut vare serun govadotre shiin indu~
ced ovulation in haosters wis blocked by the fetinomyecin ™
by ichibiting the ni# dependent ™4 synthasis
{Arnatrong, 19707,

Patrogen ia necded for the normal luate 1l function of
rabbit &l r.te In ouch species astrores oitaronisis are
likely to intevfere lutenl function (Tabhzetuwar, 1971),
Aercidogenosic itgels, way e luvolved ia 1he wrocsss of
ovulation ond in induotion or bei. 1o meo of pregioncy

( armisvorih gt al. 19750
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Oviducte.

~he digtuorbonce of tub-l trangport oy oe aocow, anled
with failure of impleatstion ber aude norunl Liplentation is
depe ded upon the currect tiving of the arcival of the olasr
tooyat in the aterus {™wmens, 1970). Tnerefore, Mabot .iceon
havia: the abllity ¢ dier oviductal notility are capable

0% i~hibiting fertility.

fae ovicuct, especially the region of the iathmus,
poscaos g rich aympathetic Lmmervation in vats, rabbita and
huvanoce A leust in theoe soeclen oulonomic drw,. ooo in-
fluence the rate of ovum transport ‘hough their abllity to
do s0 nay be moulfled by ecstrogens aad —rogeoterone

{ rrmatrong, 1970 7%

& critionl balance of sstrogen a g proresteroune vaoy
ba necessary for the nornal noni-ovulatory svents to oocur,
Hence botn estrogens snd matiestro ens ean tlter ova trans-
port and thereby imnalr fertility,. Iu uccelersied trg-
port of ova, decrsased fertility is thought to oe aue to
the uterins eavironnent anu not due te the rapld trannport
(Femens, 1970), fertility can Yo impaived by preveniding
the fortilized ova from gettlag te tne utorug, tao norual
slte for implauttion. This 1u salled tube locking
(Ciamina gt al. 1971). Ta bitcaes tube locking is doie
by injeeting 0.1 to 1 vy of dlethylatilisatrol vithala P4

to 40 hours aftsr mlemating (“obertis, 19714,
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ftertain covpounds found to be anziestroyenic 7t
lower doses ave found to be estrogenic 3t Ripher noobsu,
ti1th respect to whether s given compound exerts rmtlferti-~
1ity activity, estwogenic activity and/or antiestroganic
aetivity can viry from species to Jpecies, at locet betle-

woel vate anu haveters (Fernoworth 2t ol. 197%).

Tterus.

Fhe naturally occuri ¢ wlk lolu, arzoclaviuwe, hro hoon
raeported to inhibii implentetion in rats wad ulre
(lantle, 1669). 4 structurally riistes ¢npouwic
Pebm~n2thyl-8-oyancnetaylergoline, has bse ouf,ested to
poasess centrally nediated anti-Impl pistion activily

{Hantle and Pinn, 19715

Certain sabstarces like quinmerine instilled Iocully
to tho uterus iovpaired fectility by incaein:; giant coll
foraiprn body resctlon ixn the sndometrium und o consenaent

obgtruction of the lumen (Twrens, 1970).

The tonpounds which can stimulate the uterine con~
triction cause an abortifacient type antifertility effact.

ge oxytocin ard “rostaglandine (Fameworth gt al. 1975).

A aunber ot ploat proaucts tike virndilastin fron

Sathuranthus roceus, Buve besn shown to elicit vorying

degrees of amtifertility astivity due to thelr cytotoxleity.
Gemecoledns derived {yom sever.l colehicw . gnecies an

agdainiatered to pregnant rots nroduced retnl ccuih b, dircet
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agtion on tho fetun., The pl centae aid the aites of &r -
7l ntation remeined without ay damege (forris el al.

19675 Furasworth et als 16/5).

" reoarations mogtly convalningg polyethoxy derivativea
are available for uoe in the vagina as gorsfoical areits.
Aerosian, an enzyne eftraclable fron acrosome of the snherm
im es .e2otind for the :eretration of the zona pelluctda of
the ovum by the sperumboezoon during the process of fertili-
zation. sddition of acrosin inuibilorg incresve the opers

nicidal activity of the preparntione (Janevell ot al. 1972),
Teatia,

sgenta gould be developed to Jdisyupr gominiferoun
tubule funstion without affeciing androgen production by
the interstitial cells. There are ngents like cyclopnossha~
mide mid chlorsmbucil, which can diorupt the spemetore-
nesiy through thelr action on the replicating cella, Aetion
of thaose agents on other tiomues prevented then frow wide

use { eKrester, 1978),

Ipididymis,.

~pera acquire the morpholory, netabolis and prorre~
saive motility during $4n transit through the epldidynis.
An aminoe derivative of alpha chloxohydrin (Die=l-anino-3-
diehloro-2=propanol hydrochloride) showed proiisias resulis

in interfering with the maturation wroceesz in ithe epldidyaia,
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~he high derree of toxiecisy proveited 1t from further

gtudies (MeXrester, 1978),
Tramuni gaticn.

The poanibility of the use of hormone antidodies as
agents to control fertillty has besn reported by Houdpol
et all.(1974), Human chorionic gonadoirophin is vital for
the neintainance of pregnancy and it 4s projuced only
during pregnont oericd, ‘Yence iaduced inmunity to hunan
chorionic gon~dotrophin w.uld disrupt preguancy ot very
early stage, Female baboons fomunised witk a synthetiic
hoG fragoent wroduced pigmific.ont redustion fia Tertlility

{¥esslor and Staadley, 1377).

There ars certain components in the revproductive syoaten
which are not represented ir other body aystems, *aty of
these are imnmunogenic. In vieu of such evideonces of orts
are oein rede to develop an aocceplable vaccinae for ferti-
lity rvegulation. In experi_ets with attigens, a lactate
dehydrogenase isoengyns (ID=x), one o1 the 8nzy/ oo norwally
present on aoern gsurfoee has reduced the fertility in ralta
and mice (.tevens, 1978

Flant Matericle with wogoible Antifertility proporty

The InZorrorion regurding the ability of sertuir nl nts
in fertility rogpalation are available in pient « In mot
ethnoxedleal renords (The tert ’ethmonedleal” Lo wuseo in

preferonce to “follfloce” Becauss priuary sovree of
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infor . Jion have oean obtained ‘nroach tne perfodical 1i-
terature and coionuific infor-otion, vather thw trom
loity) the oo 4i ate plaato ore desoried g wuly as
mteretonic”, "ecoatracepiive”, "nrevents prega ey,
Tanortifacient', “for anerorrhoen”, "expels pl centa’,

Yon e aonagogue”, Tar tifertilit. a-eut", “cytotoxie™,
“ecbholio”y "pro.otea tensirusl flow™, ete. CGreat prohl_ng
are anbroduced in the peocays of nelietion of pl- g for
further stuiies ust becacse of the va weneus 1- terwdnolosy.
I3 crant aavy eaves too reanliis hwa teer aubjeol Lo con=
troveray Lac wile watericls found to be wocitive in re.ult

by one regearch group a-e later reported by cnotuer reze.—ch

~roup to have no astivity -wmd vice versa {“ocywrio gt 21.1978°

The tern elxmtrreeptive acent rafer to trsse wiiieh
préve i ovulation aud/or fertilizatrion ond abortifacients
are thote which act afier the implantation hows taxen Hloce,

sents woleh act afier tl o oecurance of fertilization but
proveat from Irplentstion takine place are terwed by .ome

wor<ers a3 interosniives (Farasworth gi al. 1975).

ilgon 2t «J. (1947) fed 10 Her cent watin dlet for
26 to 400 days for both male and feuaale rats. e ot o
sigedfic my antifertility effect. 3ut Cutiioy et al.(19513
got an oppogito reaclt when a diet conteinins 0.1 per ¢snt
of the flavonoid glycoside mtin was (iven for femnle

mica,



20

1n 1949, cranston ard “obingon and laler sore otoer
wvosners demonotrote. the antigonsdaoirophic setivity of
Tithospernic acid without producirs irreversible or hiastolo-
gloal darege to pituitary. Tris catoricl ww cotafasc fron

tae plont Sithospermum ruderals. The active in redient wan

found to be conceniraied in the roois and tcattoo avrin,

the monine fron June to  epte ber (fr.ham asnd woble, 195,

~ottlerin, tae salifertllity priiciple of Hallotus
rhilippencis, at 2 gooe level of 10 m~ ner kg body weight
gave 100 per cent antifertility effect for 10 days and
80 per gont efZzot for 20 days., ‘undred per cent Ifafortility
was produced by a coage 20 mg per kg sody welsht {(Grahar wd
“oola, 19% ). Countercetion of tue chorioniz pgonadotrophin

was the oaige for puch mn action (Yerma g1 2l. 19591
volatile oilu deriveld from the pla.is like Tanacetun

vulgare (tsnay), Fedeoms pulcerioides ( emnyrayaldl, Fata

LAy

graveolens {rue}), Tatroselinum selivanm {apfol) und Juwilperus

sabing (gavin) etec. wore erployed la the post to inauce

abortion ( 0linan, 1957 e

rhae plant folyponun hydropiper acaminlsiored s dry

vhole plwit, temporarily impalred the fariilit of 1 le and
fenale wice =nd produced sterility in froole goinee nlge.
Ho evideice of eatrogenic or androgfenic antivity wan ootain-

8d, It soemed likely that thls natorizl iiterferec with
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the gonadotrophiec funeiion of the pituitory (Jocksor. 19587,

Colehicine a %ropolowe alkaloid, om arrast cell 47~
vinjons at cetaphase. & number of compoumds with markedly
los . ftoxioity than the povent corpound nave seen derived,
The«e eodpounds retoined wmtinitotic activity spainsgl rouse

aspermategoa (Jackaon, 19591,

By viriue of the oyicloxic property, Vinolaootin ooained

from Oatheranthus roseus, demecoleins dexived fror gev ral

Colehicun npevelies «te, have sntifertility pvoocrty {(lorris
et al. 1967). Vinbla.iin largely aveilaole from the pln t

¥ine: rosse pussase anticarecer proporty (Golusiein el al.1474°

Hot alecholio extract of tae seeds of utea 1o o..0r &

waz offcotive L1 prave ting pregiaiey in all the teoted
elrht rats al s dove level af %00 ng/le boly 1el ht given
on uayz o1e to four of pregnancs. The na-e actrect showed
entioviint vy activity in rabbits, DMlowera of this »l nt
exhiidited anti-implantation activity in vats a* 2 doas level

of 307 wp/kg vody velirht (Thanna and “houdhury, 1963°,

Thoagh tne plant Nelmun sanetum has not veesn remtion-
ed ns an awrtiferiility sreat in litersturs, Vohora gt al.
¢1363) revoried that the nnqueous extrast of this o1 wt at
a dose of 100 mr ner kg bBoay welpal when plven ror M4 da, o
to one series of five rata, thres v d no gites of frplant -
tion on cay 10 of pregnn.cse In anoiler ssries, tie 3ame

extriet ot a doge 200 wg per gg boly weight when ~ivea for
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one 1o seven daya of pregraney 2/5 rats had no evideace

of inplantation. Only 3/10 rats delivered at tern whieh
suggested an abortifacient type of action. Jain and Tarnfier
(1970) suggested the Q.ponctus to have sbortifuelont soti-
vity. fBatta and santhakoamari (1971) reported the henzene
extrzet of thie plunt 1o possess 80 per cent antifertility
aotivity. Petroleun ethor extract of the same uas foand

to be 60 per ocert effective in oreventiag preguancy.
Yashnathan st ale (1972} roported the antlfertility eifect
of feeding wmice with Je.gonctun leaves along wlth norwal
dlet, “dight lopalrerent of the spermatogeusciaz was obper-~
ved histolegieally. The semingl plasma of the trested gali-
mals were having low pH level, An lncrease iu the reluci.g
suhstané@a, acid and nlkaline @hoﬁyhataﬂes and 8 decreaae
in mueoproteina of the gewinal plasua were noticed, Thoush
nating did tuke place beiween treated nmales and untrented
females, fertilization did not occeur. The nhysicsl changes
like decrnase of pi, nyperionic environuent and differeﬁae
in gongentrations of chemical substaices of bilological inm~
portance llke mucoproteing, alialine phosphatase and acld

phosphatase were supposed to be the rosson for the sterdlit;,.

Tewari et al. (1970) attributed nome antifertility

effect for betel leafl sialk (Tambul patrabrint® in rats

and rabbita. I1 exhibiied no esirogenle or antiestrogenic
aetivity in lmmeture and gpayed 4types of animalo, The

cause for the aatifertility activity was swpponed to be due
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to toe mild nropestntioninl activity of this wslerial.

The plant gleditela lorrid. was found 4o eotala two

agaponing hoving aatifortility vroperty (Thou ot 1. 1I71%

The antifertility activity of vurims chrovotographice

freotions of Taxas bacoats was tested in female albino ret .,

Fractions one ond 1% inhibiteo pregnancy in 60 ey oot
of the albino rata. Sartial or couplete reavsorciion wag

rnoticed i7n the aninanle roeceiving Tractlons enz, Tour and

eirht {(Garg, 1972).

Meyer et ale (1973) found that agueouns ethanol extr ¢t

fron thwe rools of Tabernserontannn heyreana pravented e~

naney in aduli female ra~g, The aotive ivgredi-at of thio
plant corvonaridine, an indole alkaloid at o dore le.el 5 1y
per kg body weighl pers day »revented pregnancy and 3:iwed

hirh cegres of estrogenic activity.

“uinine anl castor oil ltave besn wred octeasively in
tae past, alone gr in covbination wiih pltultory cxtroot

to irdues shortion (Tarnsworts st ol. 15790,

popleline, wi alielold dsrived frow severzl Torudno @
Jrselrp ig the only clinfcally aseful ohortifacieat plwd
product wiown et pra #nt, T has virteall; 211 *he -~ropor-

tiee of oxytoeitr aw or ot alksloldn (I maevorbto ot 31,1975

e

wudred per cent witifertility efloet wao obtdiow

wit~ the aleonoliie carvracts of Cusinug aymiaum (- eads)
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ond Yyndls suaveolens (leaves) a2t a woge level of 150

ng/kg ond 125 ug/kg body veightﬁrasyoctivaly iu Albing
wata (Sarg, 197C).
“akrashi and Dasak {1976) revorted that too julce

of uvripe friltax ond lecves of Anonns comomir to posness

ahortifacicont aoctivity.

T ranskumart 8t ple (1977) ohowsd that plumbpglin obta-

incw from Plunuare weylanicsn, whon glven eogally st o soxe

level of 1 ug ~or 100 g body tefeht, reonlied in aigifi-
euat entlisplaniaiion amd wbortiroeliant activity in albine
ratse The Jome doas of plumbagin hat antiovul lovy

sctivity in radblits.

Terhops whe ayt ex.ople of an wnmodified Tortility
repulating apent of plont origin is pexylchyeroguinone,
It is the one sud 'he only o~ such sponts that hoo bewen
extersavely studied in humais. Thic ooleviale wos fivod
agplotud fron peas {Tdgue sablver) oy omyal in 1992,
Ta.re was 1little oviwesnce of dde effecis vrom its uie in
fenalo: ag revecled by a mambsr of wubl oqtlon~ apne vwed up
to 19F0. A rasisw of zl1l the articlen appearsd unr o 135,
ghowed oaly 60 ner cenb aflectivenesn ud that wag ¢ e
rause Tor the diminished Inferest in thin a e t wn a

fertllity reqletine arent (fogjerte ef al. 19700,

e
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Tdsorature abound with number of pl mte possessing
antifertility netivity. ‘The number of such plants ma)
cors even urzto 300 (delasslo and Tenchaw, 19545 ¢ ~udnury

and vohora, 1570; Parnsworth et al.1973).
Other Phoreeeslerienl “repertivs of Gelmun sascion

the plant Qeinun ganctum Lo an erset herbaceous, w .oh
byanched, softly hairy, muwal pleit. “bight of this vary
from 30 to 7% ¢e The lsovea are purple eoloured, elliptic
oblong, acute or obtusz, ontire oy asrvate snd jubeseont on
both aldes, %he pl~it i3 propagated by ceods (Ve ‘e ik
of India, 196t ). Tecansse of the great arorstic and cedicinal
valusz of Oeimuan, this hes Yo gonsidered as one of the
most importont geEncra of fablatae, It is roprecented by
gboat 60 apecies of vhich most are tropiond, chisfly ‘olntic,
out of these only elx apecles ocaur in Tndi~., Tie " woeced
Tulel of Hindus™, Q.pauctum is one of +he oue o used house-

pold renedies in Indin (Oupta, 1967).

Gthor commoa soecies of Iacla wve N.gnericanug,
G basilicus, J.gratissivus, D.ziscendmis,and J.ildnrndsch-
ardoun, Thess diffeyent species of Qoimum are prinarily
used in indigenous sysion of melleine, while alcost gll

of 1tneu cortuin essentiial oill (Gupta. s, 1967).

Tupear (1952) reported, tne Q.opanetum to coitoin

alknleida, glycosidou, tanning, sacponli, fof 2ad easseniial
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oils. The theraceatic valuc was atiributed 1o ihe ensen-
tinl oila. Thoprz et al.{1993) renorted the leave: %o
vield C.7 per cent esrantial oils containing 71.3 per coat
eugenol, 3.2 nar cent earveorsl, 20.4 jer cont mothyl
sugenol and 1,7 por cent caryonhyllene, “he leaves ovatain
ascorhic aeld {83 ng/107 g) end narotena (2.5 n /100 g)
{The ‘ealth of India, 198 ). Twoaty twc macro and micro-
elaneta were detecred in glx spoecles of Taoiarage by

Zivcne ko ana 7incheako (1970), Toirtesen of +them coraioten-
tly had Ba, Tiy H¥n, Cr. #Hi, 77, 1, ry Mg, 1, On, > and
Ale Soma of ihe olaits vad whe follouing in higher propor-
tion Al, Yo, Cry 27, ai Ve Torge amounts of Moy "o, Ti,

aad Ca ars yrezent in some opecles.

ohe plont hop a pungent bitter taste md iz with oto-
anchic, cholepogue, anthelainitic, wmi anuipyretic propertien,
Tisenzes of ihe heart a1d blood, lsucodersa, asthmiy, oror-
chitis, vomitting, foul orell:, Iumdbago, paina, hiooueh,
pal vl eye, purulent discharge of thp ear etec. are gortada
conditions in which the »loat Ql.osnctun f. usew

(¥irthikar a.d nam, 193%),

Fadk.rnl (1954) denecribed the following nroperts s
for Jepaactun. Ieaven of this plant eround vith .ater are
anplied o bad boilc, nfuglon of <the leavea can e dven
in malaria ard as o stonachic in gesirie diseaases of caildren
and in hepatic aflections, The julce of the »asil lsaves

18 good if taks: orally by tha percons ho are affecied
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with bal skin disenses ouch as itouso, rinz wora, leproay,
bad blood ete. Teploul application of ithe swme or prefe-
rably Sixed wits julcs of lemon ao & ponte is advisasle in
dieeases of the zkin, &9 o domsstie renwedy for oroi;ﬁ-,
oatarrh, bronehitis ad dimrrhoea dried pl nt, i dico-
otion (1 in 10) is ewployed. ™ooetion of the lsaves with
adéition of little camdomon powder ig & nourishing o .d o
hrodiciae dwink, EFr ache can be effeotively bvrought
down by pouring the lecf Julce into the ears Tl oun Cure
chronie fever, heemorvhage, dyzentry ond dyspepsia. Tresh
Julce of this plait posaess autlemetic and asthelmintle

properiy.

Bppil leaven are considered to be benefielal In
snake bite and 1L btnine atrokes. It 1o evo. el ines that
we ring a garland nade up of small beris of the wood of
basil plant trunk oan gonerate sleciric current wilch con

oure gome Glseases (adkarni, 1954).

that and Iroker (1954) reported trai 1.e alooholio
and aqueous extracts of the sceda of Q.gonotun to be
efrective in prolengring lhe coagulation ii~e of slasua by
stagnyloooagulase.

A1 0il obizmined Irom Q.gancium by ether oxtraction
of otean Jistillate acturated with godiu. chloride i.hi-

bited Hycobaeteriun tuberculosis ard llcrooocus vyoge 1es
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yar sureus, in vitro at 10 and 100 wWel regpectivoly

{Cupta onu Viswanetnan, 1955).

The pl nt Nyganeiuld hao bosn populnrly used in Ouba
for self treat ot of diaveten.  fyda o:d Fortao {19€4)
gubjanted the driec leaves for elinic.l testi .. The
extrazet wao udningstered fo potisnts with long bistories
of incrospio’ need ‘or iasdin asd tolbutaride. Tt jroties
ced hyposlycomic effect and the beneflcial ef "ect coutinued
20 to 60 dovs after the trestrent van cizootd wutue
croup of non dlobstico sunjeocted to oiunilar trentie .t
goowet @ gradual lowering of blood wugor Jevel. Thar et gl.
(1908) reporied the plant to pogeess oral Lypeglyecenic

effect in rats.

rahory extract of Q.oonotum nossessed transient
hypoteuncive effeot {“ingn, et al. 1970%. "uch action vas
not blocked by nepyromine and hexalethonfusn. Atropine
partisliy olocksu the hypotenslve »~ffect. It proluced
direct depreo.ion of the heart. “he contractiousn [nunead
by acetyleholine, carbachol and histanine on snoolh rusclos
were inhibited by the esiract. Hexavarbiione eleoping

time wvas potenti.ted oy the extract,
Differant factors with prowih promoiing property.
were soticed in the leaves of D.oonelun (Malviya and

rupta, 1971 )
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Autherticcted sangles of the frech leaves of Jolsun
sa.ctun ware colleocted fron the surrounding loealities
of the collepe curine the montho of August .nd “epterer,
1974, Ilenvso were drled In the sun lipbt wnd powdered usoi i
a pldverfzer, Tas dryir, procrss cawced & less of weighi
oy 8 10 Y2 per ceat. Tas dry powder wms stored ot roiom

tererature,

cold extraect of the dried sl powderad leavas wao
praparel at roor temperat.re by maaning bheazoae (B¢ 933700
repsatedly through the powder in a percolator uatil the
axtruct wag golourless, The exivact was filtered and t o
solvest was rewsved by vasum diatiliodfon at tavp-ratuve
varying froo 50 to 60'C. Tueo residue, o semicolld, tarzy
and adhesive subgtonge wag stored in vacuw. deslontor nt

roon ierperature,

Five to slx litters of bs:zene wag rale use of for
every 100 gza of the dried powler. Taee residw o) tdned
WS 00 an QVerage L% por ool by walg .t o the dried
powderod leaves.

rningls wged for tae oxporinent v.ere Albine rats o~
talned froa wne Mall Ananal dreeuing ftation a 1 .ched to

the Collerse. Body weight of the e~ ile rats uzes _ov the



30

experinent ronged from 37 4o 115 gwang and thot of the
ades wora 100 to 175 grang at the beglnnins of the troat-
cent, AMlmals were selected froo o eololy ol rats with
provent fortility. ALl the selected ani—alu were opgarently
he,.ltny and nailare. Pourtaon cale/femalo rats conastifuted
ong group of expevirent~l wmimalo, 9Yen melo/le-cle an'mnls

constitorved econtrol group.

A1l the fencle animols were asoured to oe cyolin, wnor-
nally by exomining the wvaginal smenr bsfore suajaetiar to
traatnent, Vaciasal {ludu wad teken from the rats by intro-
auoing half a m] of norocl szline into the vagina by neons
of a pipotte and withdrawing i1 after sucking back anu fort:
a few tiveas, Ti¢ arears were fade wi.h the vaginal fluid
on glags 9lides and were exarined under the nlcroceo ..
Vorious stares of the estrus cyele uere distin i hed
follouiag the eriteris detalled vy Deksoteln and Juckernen
(19603,

Two oainmals were hounsd in onc cage vl we @ given
ad 1iditu. watexr and feed of the given conctituenis.

nengal » ra o orse grau - 40 g
Halng -3 g

Heat cun bone meal

40 2 (467 proteln}
Yeawt tablots 0.3 g - 5 noJ,

“hark liver oll - 5470 B.



b2

The reciduc was adminisiered to the anloals la tve
forn of 5 per cent emulsion, prepired In 10 per ceit solu-

tion of Tween 80 (rolysorbate) in water.

One group of fernle andmalo wore treated with .o
emmlodion at o dally Jdose jevel of 200 mo per kilogranm vody
veleht , orally using a gtomach tuos for eight dayu. fier
24 hours of the last doy of nedication, ons mu ure n:le rat
wae added Tor svery {wo female rats., Male rats wers rotateo
from ecace to oo @ in every four to five usyo. “pglaal
amears werc exidined every Jday, ao deseribey above gn. thoae
in which the speraatozon were found w.re gsesercte., The
males and femaleg wera put logeiher uptn o ragicw. of P4
days. On the 25th day all the malea were se erated fror the
famales. vorales were reiatiac. for 272 daya tore {ionm the
day on which spermmtovoa ware found in the vaginal s—ear
or frou the Aoy of cemirailon fron the oaler te see wietner
they deliver or not. After weanlng the offoprings, tLe
delivered fonale mnin:adg of the irested group wevo aruln
put 2long with ‘males, 10 see ‘hethar thoy aelssor or notd
in the second tire. The dreated anin.ls wore weip.eu and
saorificed by stamnin: aouad dscapitation. vrituitary, liver,
kidney, utorus and ovory wera collegted Limodi.lely after
decarliation, 3io etry of the coliected orzons, &xcent
that of the pituitary, were tmhen scon after rewwes 1 fror

1o wody of the anlual., Thoe oygany wera pre~orved 11
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10 per cont formalin golution, Jimilar patter: was Pol-
lowed Tor anoiher proup of Tenole ouinals tre.ued with

Tae nore axtwact oY 2 dowr level of 407 o _ev kilpgzuar.
body welght ser day. Conbrol rsroup of cninals were ru

sirmltansously vhicl weve dosed with tus vehicle alowe,

e prroup of ogle rave were trecwed doily ol o aowg
level of 200 mg ser kilopram body wel by orally, for a du-
ration ¢~ 20 dnys. "ne o ture fenate rat wa asaed for
avery two nales od wne 9th day of the treatoeit. "he
feraic anlmalo uere rotated fwon coge o cage L ever,
four 40 Tive days., Tae fem log ware seporated frul taie
males at 1L days Interved ead another g0t 1oz adasd on
the nest day. Thue oa the 57th & 3y of the bugiting of
the treatremt, tha thisd sot of fen lay vere ae.crutled,
ail {ine foniles were retalned foxr 22 doys nore, fron the
day of seperation frou the nnles, 10 oes vhstlhor the;
daliver or not. Treated rale aninale vers welg-ed ol
saerifioad by stuaning and decapitation. Toe rroais -
pituit iy, liver, idne, and teatis - were enll~oton soon
aft -y decapitation. 3tonetry of the orgons, exeepl that
of tre pituitery, wers touea soon after renoval fron the
animals® body., #11 the orguis were Dy erved 11 10 or
cent forncolin solutloa, Jinilar patter: wee followes for
g group of contrel nale mirals vhich vere dooel ~ath

tho venicle alone.
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Thin pieces of the tissues fixed in 10 per cent for-
malin solution weve washed in running water to remove

)
the formalin. Dehydrated in asceanding grades of alcohole,
|

\
melted paraffin at 56°C., After three changes of paraffin

cleared in two changes of xylene and transferred to

\
embedding was done in fresh paraffin. Sections cut at

5 microns thickness vere stained with Haemavoxylin and
eosin (Reynolds, 1973). Sections of pituitary were also

stained by Mallorys method (Iuna, 1968).
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Fartility rote

Tne frequencgy of wmatiocg rate in thr tvreatrant and
control sroups wore idevbical., In the group of 14 fenzles,
treated al a dose of 200 wg -er kilogram body welpht,
~.d nated with nomnsl melen, only tvo deliverad nt term,
n another set f fencles, traoted at o dose level of
400 mg per kilogram body reisht, only two rvts dslivered,
out of the 14 experinmentul onirmalo. "acn the fertility
rate ~a3 only 14 per cent in both the groupn. Housver,
the rate that delivered in bDoih the groups, wore ag.in
alloved to uate, sut failed to conoelwve anl deliver

subse aeatly.

In the oose of tk2 group, whsre in nalesn were treyt-
ed with the extreet ab tne rate of 200 mg por kilogron
body welichi, three sets of fensles were introduced at
tarae upecific tnlervals ag desoribed previonsly. In the
first group of the femalaes introduceod e, the aninals
intyouuced from 9th to 244k doyo, fror the first doy of the
treatront of tho naleoe only teo deliversd out of iue
seven feanles. Ho delivery Yook place in tno two sub.e-
quent group ie. 25th to 40th day group and 4ist to S6th
dey group, frop the e inning of the trentus, %,

The coutrol onluals howea 50 wor cent fortility.
Therefore the expericontal aninels ghowed a rewacition in

fertility at toe following rates,.
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Dlomelny

Thers was no significant difference in ‘he length
of uterus beitween the tresinment and control groupa of
animala {Teble XTIT). “lmilar respome wag observed fovw

the woight of the uteruo + ovary also (Table IT).

o comp :ring the ceans it was found that the liver
welght and kidney wolisht of the treatmeat and control
groups of females, to be lomogeneocus, “imilarly that of
the treatzment omd eontrel groups of wales also were homo-
reneous, owever, on comparison of the nale ard female
groups, thay weres fownd to be significantly different
{Table XIV and XV).

No significont difference was observed in the waieht
of the tustis vetween the ifysatment and control groups
(Table XVI)e

The correlations of ithe body woli ht with tie weirhd
of the uterus + ovary, leagth of the uterus, weight of
the kidney, weipht of the liver sond weliht of the testis
wore anelysed in eaoh group., A4 5 ey cent lovel afgni-
ficant correlation was oboervad bstween the body wmi hi
and the length of the uterus in the 200 mg per kg treated
group and in the control group of females, “imilawy resalt
was obtrined for the correlation of the weight of the
uterus + ovary with ine body weisht in the cowilrol group.

At S per cent level the correl.tion of tho body weisht with



the weight of the liver woo significant in the treasvient
and control proupe of nnles. Tindlar was the obaervotion
for the vorvrelation of the body weirht with the woi;nt of
the testis in the trocivent group of malas, At 10 per cent
lavel oigiifiemt corrslation was obsarved betveon the nody
welcht and the seleht of the kidney in the control groupd.
diler result was oovained for the correlution of the bedy
weicht aad weicht of the liver in the fewale control group.
There wers no slgnificont correlations in the romainiag

abservaiions (Table XVII).

Fietopathology

Ovary showed reduced gotivity in both the treal ent
groups charcoterised by the poor development of the folli-
clez. The numbar of developiny folll-les were few and in
these antron formatlion and Folllculaor fluld occumulation
were less oopparsd to the sostrol. The anwbgy and amount

of luteal tigsue formed were nlco few {(Fig. 1 and 2}

Testis of the tromtel male aalzmals 2howed particl i
pairement of apernatopencsis. Many of the saminiferous
tuvules did nol show sy evideonoo of sperunioconesis, In
these tubule. there were only ous or two lijers of spercato-
gonial cells ond were without gshowin~ any evidence of Hroli-

ferxtive aotivity. Shere were no snesms in thoce tabulceg.
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Gertain other tubulen along witn coliectlon of sporms
revealed degenerated desquamated cslls =snd hyalinised
bodies of varying sizes in large munmbers (Fig. 4 and 5

Pltuitary in 211 the three treatment groups had cone
gestion of the vessels, Basophils showsd degramulation and
vacuolation of the oytoplasm (Fig.3). Thia was wore pronoun~
ged in the animals subjected 1o higher doso levels,

Tiver of the group or muimals domed at 200 mg per &g
body weight -~ both masle and fenpale groups < had sliight
engorgenent of the sinuscids. The animals subjected to
higher dose level had liver with foonl arsas of
hyperplasia of the hepatic cells,

¥idney in =1l the treated groups had slight conges-

tion of the vemsols,
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TABLES



Tgbhle Y

Group I ~ Pemales 200

refikg body welgld

“eirhl of the hose in ose in ml

aninals
Cramng
£6 172 0.344
a2 16,4 04320
40 18.0 04460
96 16.2 JDe304
115 23,0 (1e 460
90 12.0 0,360
43 15.6 0372
115 23,0 N 460
a0 13,0 D360
96 19.¢ 04384
g6 19,2 D304
a6 172 D.544
80 16.0 0e320
&2 1644 0378




Table 1T

Croup T¥ - Pemales 400 mg/ke nody welghdh

4G

-

teight of the Dogo in ore in

auinnl - grng 0g .1
86 4.4 0,634
a7 B4R 0.€3€
29 Bl 0,704
30 36,0 G720
30 3540 2,720
96 0.4 a.7ce
100 4n.0 04800
10% 41.2 U024
10% 41.2 CL.324
100 40,0 0800
90 3640 0,720
120 450 Dol
130 240 1.02¢
130 52.0 1,040




Table IIT

froup YII = Hales 200 mg/kg body wmight,

eight of the Jose in Nooe i1
aninal - rrans ng Bl
a0 1840 D360
9% 18.6 Oe372
103 70,6 Net12
11 22,2 04444
102 2044 04404
113 22.8 De 452
128 5.5 DeH12
126 7Ga2 Ge504
86 17.2 Oe344
92 12,0 Q.0
140 2,0 NgH60
153 1.6 0632
155 1.0 0e6P0

171 3o Gaf 2




rable IV

Deteilo of the 1litter

Idtter “ex ratlo  Total wel- ‘eight of eighy of Tivabi- Abnor=
size Male:fenle gchi.pos noles. fenrieg lity mality
£.ann ET W3 orane
lensles treated (2] 2:4 25.645 84780 1€.865 2idve uil
at a d?se of
200 ng/kg body . .
vieizit 5 2:3 23'565 84350 14.215 Alive Wil
Feauales dreated & 373 25,102 12,005 12,097 Aldve 11
at & \u}se gf
400 wg/ke body . : — s
veisht 1 1:0 4,800 4,300 1ive 111
fHoronl feccles 7 4:3 25.,09% 13.790 11.30% 4live 11
nated with nalos
treted at 2 doae
of 200 mgfks, body 5 3, o 24,608 13.213 9.785  (live Wl
+elght
—Y 4 232 184t 95 8.6 ve il
N 5 32 54,3 15.1 Qa7 *live "Wl
WJinalo 3 5. 25,3 13.5 12.3 live hal
3] 4 22 2R.S V7684 8,97 trire 813
5 32 25,4 14.54 Selh Alive i

4



fable ¥
Blomotry of ihe organs - Prowles 200 nmg/ks body
waight,
aivol of tairht of the Teopth of  Veiph* of teight of
the animal uterus » ovary the wiemia the kiduney the liver
grans Fraitrats) ] Frasiut e grar 2
108 0u12 35 D560 T 260
58 028 2.6 1. 620 26500
g8 Gel2 %8 CaT50 3370
101 0.43 22 UeB40 4,010
104 Ge57 2.2 CobFU 5,080
a7 Ge19 2.9 G7 G 34530
104 0.14 3u6 S TG 3380
96 D429 2.4 G870 3760
o6 8.18 1.6 U570 P350
a5 Ta14 1.5 0. 640 " 340
g2 0.09 1.9 Cat 20 5014
95 0.16 2.7 8,050 7150
90 0418 2.3 0,570 26530
g2 Ce13 el 0.6F0 P30
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Table VI

Homedry of the ovpais = Temiles 400 nelfkg body
welehihe

vafgnt of eiont of the Ileaglh of el bt o oigpht of
tre anioel  uteyuseovery  ihe ulsrus  tae Wdney the liver

Ersny fapigatnt-} oM grang fadaiut:]

102 0.120 241 076 R F

95 0,080 242 0.62 A |
102 0140 244 C.T0 2.4
100 0,150 2.5 Cu70 2,79
113 0,160 2.4 2,73 3e1b
103 0,150 248 0,70 2,71
110 04140 244 0.50 2.6,
108 0,190 7,1 0,87 4.53

96 0240 2ad 0,67 2,96
110 0,280 e 0eFt 3,60
130 T 176 2.8 0,7 Bedd
1% 0,172 2.6 U 70 EN.E
142 0.176 2.7 072 Seks

90 0130 2.8 .67 2.594
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Table VIT

Biometry of tie organs ~ Jolee 200 mp/ke body

waisrht,

‘gl Lt of Aont af the  elpnt of gt of
“he enimal estia the kidney  the livor
grang crans grans £rauna
102 1459 0.790 22840
126 Te14 0.910 44240
124 1.61 Q360 4,080
104 1.40 0.610 34060
120 1610 0.7C0 4.080
150 %6 1,120 (.020
160 1.89 0,960 44550
134 1.98 0640 2,740
182 2441 1.416 £,100
16 2,02 1.2(5 54020
147 170 1,000 «970
176 191 0928 3.850
125 1.70 04508 Do 76D

a3 1.32 0.9%2 24600
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Table VIIY

Bionetry of the orgina - control female auimals

reight of VUeight of ihe  Iength of 'm=ight of elgit of
the aningl uterus + ovary the uterus the kidney the liver

grans ZTang cng fop gt &r.as
48 0,175 29 04795 Se1
30 0.091 Pe6 0515 .10
93 0,095 2a2 Q775 Fed2
94 0.105 249 G720 Fed6
84 04105 2.7 0.679 Fe012
88 0.057 242 0.63% 5605
a2 0e098 1.9 (4598 2482
103 0e150 248 0,700 2.71
108 0,150 21 04360 4.53

96 C0.140 Za4 N, 670 2496
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Table 1%

Hometry of the cprgonn - coniroel mrle anlm~ls.

“aicht of picht of the  ieight of tel bt of
the aningl teslia who kidney  wie liver
grawg craus Eroms Crems
147 1.80 1420 D686

96 2,98 0e93 3480
113 1455 0.9% 3.86
112 1.503 078 7486
116 1.71 073 3.00
118 T.71 Ce80 3462
112 1.54 0,582 4,78
166 2442 1.02 5,82

se 160 0ug2 4400

122 T.42 U882 de12




Table X

kalyeis of vairiance table for the wel ht caln

in rale animols

Souree of

variation ar 3 A "
Trastnent 3 4648, 77  1549.5%¢  2.7%
¥rror 24 2475118 583421
Toial 47 23423,42

F valus gt 57 level = 2,82
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Table YT

snalyais of variancs table for the welis: galn
i fenmalle eninale.

fource oF ot 59 ¥, 7
variation
Frmatnont, 5 3552831 718u56 Bed1»
Trroy 70 5680,29 8544
qunal 7% 9573410

P value at % level = 2,35

fin comparing the nesn diffspences of each proup
weighi gain was found to be unifprm in irvealed
and control proupm of fenale mimals.
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Table X111

fuxlyeie of varisnce taole for “he weirht of

utsrug + ovary

wuree of

variation ar o9 H3Y »
Treat.ent 2 0,005 0.,0125 1,89
Trroy 35 0,200  Q,00625
ffotal =7 Ce245H

P valus ot 57 level = 3,27



Table XIIX

sualysio of varlaance toble for the length of the

uteruo.
ouree of
variation ¢f R 43 ?
* rearoent 2 0.0108 00055 0873
Yrror 35 Beh391 0eP41
Total 37 8,45

? vatue at 5° level = 3,27
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Table XIV

Analyais of varionce table for the welsht of

livar,
cures of ar m;: o —.:'.Tﬂnw-;w -
wvari tion .
Treatoott 4 20,45 5112 1G.11m
ron 57 23,62 {505
Total 1 —“”49.2‘?

P value ab 57 level = 2,52,

Ca comparing t-e memns 1 was found thal the
liver weignt of the {re.twment and coatrol
groups of ferales ave homoge .eous. inilurly
that of tue treatnent and contrel rroups of
wales were also homogenesui. Furtier in esrh
comiarisci thess two [roups were fouad 1y oe
oigmificantly diffecssnt.



Table XV

annlysis of variaace ta le for the weigd of
the kidney

“ource of . -

variation at & His r
Tragtnent 4 0.67 0.168 454w
Drror w7 213 0,037

T ottt 1 e Bt s A i e TV et

P value ot 57 level @ 2452

Na gonaping the ~onay 1t wWag fouad that tne aldney

s el of the tratmat onn ocontrol groupy of fonxles
wora omogeneocus, Tiumilarly tnot of the traat o %
atu ¢ortrol groups of waloz ware nls¢c homo- snoous,
Mzothoer % econ compearlson these tio groan . were
found tu ne significantly dilferent.
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Aelyels of variwce tarle for tue woilght of the

teotio
ource of 2 e <
variation ar bl M ®
rracinent 1 0,0544 0.,0544 0.%221
Brror 22 2, 7156 0.1689
rotal 25 397

F value at 59 level = 4,30

J O Y
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mable XY¥II

Dable of correlations.

Pody velght "ody weight “ody velght Rody seight Body vaipht
with the with the witn the with the wi*n Tae
woirht of length of waicht of weirhtt of  wel .t of
uterus + the uterus tne xidney theo liver + o tcs3tis

avary

L 042921 Ol.62% 0,0012 047250 o
{i4&) £14) 1 (143

o o171 0,0589 0e?18 0.U01 —
(14) (14> {14) (15

T 0. 67% 0,70% D560 059~ ——
{103 (10) {10 £10)

T4 ——— hahadnd ().14 \’-69* 0077:

(143 {14 {14y

T ——— - 05777 Qo f~ 04105

2 £i0) £10) 1y
# “ipnificont ot 97 level

11
vy
P
n q
75

a

o

i &

LA

jgrivicont at 107 lavel,

200 ngfig bocy welnbt « “oride froun.
A0 T e/kg body wedignt ~ lenale grol .
Control « ferale pgroup.

200 /e noady Wwelsht ~ Yale gy o,
Control = male Eroup.

Tne values given within tne bracunt, are tne
aa.13er of gooervation,
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DY NI
vertility rate

mhe group ot Ifemnle animnla trested with the extract
et o done level of 200 mg per kp sody welght chowsd 72
per cent redaction in feriility from thet of the coutrol
anl ala,. inilor reoponiag was obtained fron another grow:
of feanle aninuls subjoctou to treatownt witn tac extoract
ot o gose level of 400 mg per ko body welphtls ven taouwsh
mating had itoken place in nowrmal frequency 12 anlasls out
of 14 of themse experimental grouns reralned nonoregnsut.
Mo pays of the delivered sniuals were sevied ana the motners
were again given chanes tu mate witn mwvuld eales, one of
these female asimclo concedved with subseque-i nsting.
maege facls musrest thnt though the exiract lus aot =unpreassed
the esirum, it was capable of proveatines Wroal yreganoy.
~uch =mn aclion nay be nediated by the prosentlon of ovalation,

fertilization, impleatetion or develapreal o. the enbryo.

The re~ulta of the aistopithole-resl erauliation of
the ovary revealed Ivsairencit of functioninz ia baté the
treated Ferale groups., The developuent of the £0113clas rere
poor =nd the develepins tollicles were fews uct ol npes of
the ovory ware reflected in the pitult.ry alan. In the
pituitary the bvasophile chowed degrorulation and vaouelation
of thoe cytoplaasn. These observations are sugeestive af the
woor gonadotroshie stisulus frow the pituitory. ‘ele 21,

factors frow tae bypothalooun in addition to causirg “he



release of gonadotrophic hormones slso stimulole its
synthesls by the pltultary (vakabayash gt al, 1974). "lence
the guppresnion of gonadotrophic stimlus may te wedlated
through the hypothalamus. 7The improper releasa of the
gonadotrophiec hormones is clearly indieznted by the poor fol~
liculor development in the ovary. The foot that tho treated
aunimals manifected normal estrous cycle denoted nornal or
nearly nornal steyoild synthesis, Also the expericent d and-
zals did not revenl any atrophy of the penitel +ract -hiileh
8leo testifios nornel or rearly norual steroidal aotion on
the ayatem. Towever, iths reduced nusher of maturing {olli~
clag and the predominant atretic changes in the already for~
med follioles ouggeat thal proper hypophyseal etimdus for
waturation snd rupturs o the folllcle iz not relesuiled fron
the pitulicry. It tnsrefors amounty to sws-est thot Qelwmum
nanctom has some effect prinarily in the pitultary to supresc
gonadodrophic hormons ralescs. This adpavenily ex)lalng the
infertility in the trected aniwals,

In this study, 1t can e assuned that, ovulaiion has
not takea place. This 1a evident from the histopatholorical
exazination of the ovary, vhich showed poor developrent of
the Grasflen follicles. This can be duc to the woor atioula~
tion of the ovary by the gonadotrophic hormones, “ha low
level of P is probadly by the poor stimulation of the
pitultary fron the hisher centrez, From thig it js cvident
that the extryanet is having ancvilatory astivity.
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The norual female ani alo nmaintained along =ith tae
trested vnle-, produced only two litter~. ™he =iiral~ eoicei-
ved and deliverad selonred 4o the groap that ware inceroduced
from Gth to 24th day of vie berimming of the treat: e:t. KNoao
of the fennle aninalas of the cubsequent ~rouvs le, 25ts 1o
40tn days and 417t to 56th days becane prepnant. "his ladi-
catad thet the extract adminiatered was capable of causing
sterilitsy at least from 25tk day of the overinnin- of toe treat-
wmant and thip effect continged at lewet upto Hfth cay of

the treai~et,

The rewalis of the histopatholosir-1l examination supnor-~
ted tne reduced fortiiity vate. In the teviin, foerl are s
of the oenminiferocus tubulesn did not oiow guy ovidoiwce of
gpernatogenasic. Cerinin other trdulss along wvii~ collection
of aperns reveaload degsnsyating desqua-cted cells ~vd nyali-
nised bodies. Similer obiervalions huoa hecn reported gy
¥ashnation gl 21.41972). Piiuitnry choved deproralation ani
vaourlation in the oyloplasn of the vasonhilil. Thio .uzeected
the lvoaired gonadotrorhin productlon. he extraict oigid have
acted vrimarily on the pituitory and the changes fa the testis

Qiy oz pecondary duwe to thia.

naginciion of the voriha of fermales cohabitatel » th the
Lreated males revelec sporvoaloroa, indicatiag wor a’ ratiy
rate. I3 eoild be presced tnal Q.ganotun (il vot adversly

affeot the livideo or wating »ehaviour in the trested aninalw.



Titter

A1bino rats will pyroduce o averae aunber of oix Foang
ones in ta litter (Parvis, 1962). In tnic exveriment “oth

nrodaced atl averare litter

the co trol ond treaiment animals
size of five, Johny (1972) obtained similer valuen froa the
geme siock of anipola.  The birth weicht of the youny ome 1.
influerced by aex, iz of the litter, physiecad co atiouc of
the mother end her age {(Prris, 1962). The average birth
weicnt of the nale offsrrins was 4,37 sroos and 40591 grars
and thatl of the fer le wna 4,21 grang and 4441 proms ia 4ne
trectnent and gontvol ryoups respoctively. 2« ratic o the
offspringo did not vary oignificontly beti~oen tne ireat-e t
and cuntrol Jroupd. “imiler observoiinn wag rede by tha atta
end "anthalmrard (1972) in rats atte- treating with "engene
extract, poiroleum ethor ox ract, ethanol extract, ccatone

extract ad ethor extract of Q.sanctan.
Tozleity

Yo macroscopie iteratogenesity was obaeryvad o th2 wvaos
horn to the experirntal wotners ol those nor: to experi-
nental fatherz. Murther no significont differonce wan
ebieryed 41 the velgrht gain of the axp rinemt 1 and conbrol
grouns of animsl., On histologiral exarlistion, .he dliver
showed all_at ongurgerent of tho simaasoidn in *he proup
with 200 mg per kg nody weipht, In tho group viih 400 mp

per K boly welght, liver showsd focal arera of hynerpla ic
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of hepzatic cella, “uo. an action is more sug-eotive of an
hepatotropic getion, Fidrey of tas tre.tre it groun ezhinite

ne toxic silgne on histopathological examiuntio,

vesulia of the hiometry showed o cipmifrcant wiferec
3n tee welbto of vorioas organs exaemine , vetuvecn L.e

treatuent o ¢ control groups.

Reoults of the previcus experinents with this plaat
nateri il suggested abart!fickent zetivity (Vobora gt al.
1969; ~ain and Perafder, 1570 and onti-i:planintion acti-
vity (atia 2 4 Santhakuword, I971). T1oedlo andwady
Kastnnthan gt oie {15372 stlrilmies gte 135y 10 1ne par-
tial impeiremint of oyermatogenccis ead 1 ~iccl changes
o1 the .i¢ . T BPRie Oady onovvalatew, ecohtttr L
fenale aninals and verdial ircalvemeat of thn fenticular

.

fureoioniar in moles vers founa %o e inc ea?ze for t.e
reduced fertility rate, 9ve variction in the rerulls ob-
talnes cou be wae Yo the fant thatl ihe netive Inprouiond
prete -y in plant devend upon ssveral factors like nalure
of the sosi, the eolinate, the eeasm, the slage of prowtn,

cultivotion practices ete, (Chopra gt al. 195b).

“urther studies are requirzd o olusfi-ie the ex:wct

mpchanisn of action of J.ganctum on the reyeoductive syaten,



SUMMARY



AMATY

A& stady was uvndertsken in slbins rate to nasess the
satlifertility property of the bengene ovolublc fraotlon
of the dried leaves of L.« plant Jolmum sauetum., The
axtraet was adaivdstered wreily to femnle rata al *he
rate of 200 mg, vor kilogran body weipht for a surltion
of eigat dAnya.  “imiler pattem wan followed for aasther
group of fennle rats at the rate of 400 ng per «ilorum
body weighte <10 boteh of oole rats wers tresto. ornlly
at the dogse level of 200 mg wner kllepras body ' el kt Jor
20 doys. The wvehicle, 104 solation of Tween 80 in ualorp,
was given for contrel rats. Froo the study the lollowing

observations wers nades

1. Yemale rato in “oth the groups showed 72 por cant
reduction in fertlllty from that of the coatrol,

vhen mated vwith untrewted uales.

2« Treated male rats showsd 43 per cent redastion in
fertility, whew they ware mated with untreaied
fenile rats, durlns the rericd of aine io 24 doss

from tne besinning of the treatmeit.

%»  Complete wterility .00 observe: in the nole mals
Quring the period of 25th to 56th days from {1

seginning of the treqtment.
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rhe extract hod no effect on litter size, max ratlo,
birth wolcht and livakilizy of the offsuvring born

40 the treated rgia.

Adninistiration of the exiraci had no efvect o1 the

waight sain in the trectied sninsls.

Watoputhologiec ]l examination of the trettoa rats of
both sexes showed deggnerolive changes in the

barophils of the pituiiary,.

Jistopathologieal exanitation revealed noor ovarian

functiion in the treated fencle aniwvals.

Tmpairasent of the cpernatogencsis was evident on bis-
topathological examination of tha testio of the trested

animale,

From the ebove observetions, it was concludod thats
suministrestion of the extract, at the rates of 200

and 400 ng per kilogram body weight, over a period
of eight days in feazle rats and 200 mg psr kilogrom
body weight in wole rade for 20 daya showeu reduction
of fertility. The hipler doosge was not oupsrior in
reducing the fertility,

The extrant had anovulatory sctivity on the ovary wd
irpaired spornatogenesniz on the tastis.

Bagenerative ohangos in the basophils of the adenohypo-
physin suzgest the lnpropsy melense of 1@ gonadotrophic

hormoneg,



Ae

Adminiotration of the extract in both sexes
»rroduced toxie effects neituasr lo the trepted

animale nor to their offopring,
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ABTIRAQT

A study was sarvied cul in rats, to assess the
antifertiliiy proparty of the banzene fruotion of the
leaves of tha plant Joimum ssnctum. Tremating treat-

ment wes done in fepale anivals at uose levels of 200
ana 40U By per kilosram body weight for o durstion of
eipght days, Male satusls were mubjected to the treat-
ment at o dose level of 200 mg per Xilogranm body welght
for 20 daym., The exnsrisental animals were allowed
aaty with wntrealed animols of the opreosite sex. Hloto-
pathoclorical exzminntion of the orgens - pltultary,
ovary, testiz, liver and kidney were carried out,

reoultn of the study suggesied considorahla
reduction of feriility in both the ceaxes., 7This can be
atiributed to tha ivpelirsd relense of gonsdotropile
rowongoa and the remltiang improper funoiloniag of the
gondn, Administration of the extrant shawved oo toxie
effgots in the trsated rats as wll as in thelr offs ri:g.



