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CHAPTER | - INTRODUCTION



Inteofuotiont

Hatural produchs wero onge tho sourge of all drugs, and
purification of medicinal subotonces Lrom tho plants beocme -
s major conoorn of medicinal chendotry Suring the 19th gontury,
In the recmt yearo the Muitotiono of imaginetieno of ayathedhe
compounds have now boen oeon in nany diseacce portiowlerly in
maligananeys FProgrose in gnolyticel and proparative methodo
otdmlated a rocurgence of intercot in this field { Bohonoo
and Piorema, 1366}« Uptursl producto and thelr dorivatives
otill) roprooent acerly holf of all tho drugs in clnionl uoe

{ Gosooldn, 1962)

Occondonally, folkelore providec clues to plents with
pharmacologhe setivity (Keodgs 1964). Digitslis, opletes
ant the cinchona nlkoleido wore imtroduced Snto modern medicine
by thiso routes Cursre wao obtalned from a south Auoricon
plent long upod by natives to propere arrow poicons. Cardiac
clyconidon from otropanthus pecdo and phyoontigcdne from
calabor boons oxcuplify useful druge employod as poiscso 4o
the mative hobitent. Rouwolfis serponting wae used for
~ eonturdos 4n Indiny av & native remedy for variety of 4ldnsococss
Only in roccnt years Ate tranquiliuing and bLOod proscure
lowordng proparticn wore rocognised in westorn noGicine snd
the active principle, recerpine, ieolated, Atroploo, piloe
eorpine, nicotine, ephedrine, cocaine, theophylline and
numerous othcr drugs woro obtained ty purifying extracte
of plants slleged to have medteinal guslitiens



Steroid hormones can bo fsolated from aningl oourcos, tut
nob in gufficiont gmounto or at low cuough oot to supply the
waoco satkots The pravtical sdvancce 4n the thepapeutic uce
of enti-inglamatory glugocorticotds and tho introduction of
orad contraccpiivon, rest ontirely upon the systosie purifie
ention of oteroido from yorious naturel oources and thedr
noe ae aﬁ&mﬂg natordals £or pew orgondo a;mwemau

Tho firct procticel Supetus to recenrch in this ares
cane during Uordd Ume 11, vhen a pwor edroulated thot Cermeny
bad porfootod an adroual eortical hormono copable 0F proteoting
airmen from the effecto of hich pltitudes A8 o rosult, Amcricon
- phovmnecutical $irmp woro requested by governmens to inveotigate
the p@mmmy of large ocale profuction of storold hormones,
Lyventually, o coopiicated 3leatop proosoo weo devoloped for
production of sterold hornono cortisones fron deoxycholic acdd, -
Pollowing e dlscovery dn 1949 o7 a dronatic thmap{mm effect
of co-tioone 4n poticnts with rhounatold artbhritic (HBenoh et.gle,
1949}y thoro bogan an intenpive competitive scarch on tho pars
of drug ngpufncturoo for on inoxponoive way of producing synthow
tio otorodd horuonos (Applegwedgs 1962} AC that tame, the
poreible otarting maberiolc conoioted of cholesterdl, the bile
‘@oid deoxycholSe scids the plant sterole ke stiguasterol,
the sapogening ke diosgunin or hocogenin or u clecely related
\ ag);ycwe sarncntogonine.

Stigmootorol ecomed to Ye a prosising ctortiog matorial,



- eppecinlly becouse of the doudiv bond in Lte side choln, which
nade 1% easicr to moBify than cholentorol. Bubt atigmasteroly
tooy wac in rolatively chort cupply and expensive, The situse
tion precipitoted an almost frantic ceerch for plant storole,
that would do chenp, plantiful and rondily modified in the
chemical laboratorye The yoaro 1949 and 1950 wero mericd by
6 "groat Stropanthus gearch® (Kroigy 1964) 3 an effort to find
a zama& gource of carmentoganin in a varioty of stropanthus
species 1o Africs. Sarmentogenin might well have provided a
saticfaptory starting naterial; but ap sdequate ocource was
nover digeovoreds

At laot, lloxican Yams (Pioscores), were found to cwtoin
tho sterol diocogenin, vhich could bo converped by an cconomio
proceos £o progectorone (Peioor and Pieser, 1959)« The final
brecithrough wae the discovery in 1952; to uoe progcoterane
in the pyntheoclio of adronal curtical hormonsse Thio required
introduction of an oxygen aton in position 11, 4 otrein of |
Hhisopus wac icoloted that gould carry out an enaynic hydroxye
lation of progostarone to 1i=<Cehydroxyprogssotorone { Petorsan
Shesley 1952)

A curious by product of tho developments wap tho accidontel
diccoverys that the halogenated storoids wore highly potent
with rogpoet to glucocorticoid echivity, with relatively little
mincralocorticold action, In the convereion of 1woCehydroxye
storoido produced by the microblel resction o blologically
aetive 11-F«hydroxy cospounds, halogen sac introduccd in the
9th pooitions The halogenoted dntormediateos were found to be



curpricingly potonts It wos found, that Swsleflucpohydrge
gortisone wao more then 10 times potent as oourtdsol with respect
to anti~inflommatory activity (Pried and Ssboy 1954). The end
romilt was the introduction dnto alinicol uoe of puch Liuorie
natod enti-inflasmatory storoids ao, dexonothagome, trisncie
nolone and fluocinolone acotonide.

cangolvulaccas conosiato of about 50 gonera and sbout 1000
spociod. About 400 opouecies bolong to gonup Iponoess Tae
nepbors of thic goous are edbber herbs or clruds gnd Loeoguently
olinbing, A munber of opocioo nre used for their orpanental
purposess Tho common norning glory {Ipamocp Jurpuren, Ipomoos
violoccs) sy cro well knovn for thelr chowy flovcrs of different
COlourns | Gno of tho most uosoful spoeico of thio gesuss lponoces
Datotas {svoct potato vino) io cultivated on account of the
ediblo tubaroua rootss Alooot ell the ppecles contain femi.n,
which have purgative getion, |

Apomoce purpns containe glycooidal vesin {Ue120)s 109 of
szm ropin 4o other goluble and 10 identical ccamaony Of ipomoea
: :*ﬁain, vhile the 908 4s other :tnmz,ubm and is callied as Jalap
'rem or convolvulin, The rhimne enters in $ho purgative
mixturcs { Uolligy 1953). Tho recin of Ipouca Urig
contoins 65 Patty cubotonces. 64,53 ic uot sindler Lo gm
ropin, vhich on aﬁ:ﬁi&m hydrolyoio gives, ipuranols metubtyric
acid, tiglic mcid ond profuct A« Froduct A on acid hydrolyois
yicids jolopinolic acid ond mothyl jolepinolate. The rooin has




high purgative sotivity { Uellis, 1953),

Green, 1946 otulied the phytochemietry of Ipoupes gcorness
He ehowed the absonco of the elkaleddes A sow eorbddhydrate
aslled ipomoso was found, which gave positive tooto for ketooes
and gldosoo. Extraootion of leaves ylelded a wmm, whooe
aglycone contained anthrocone, 7The gun ob hydrolysis gave
$alepin and ooponine conteining considersble proportions of
papotoxin. T™wo toxle principlen were fndicnted tut not ;;mehth
fied, ono vater solublo coused haemolysioy when given intravee
Rougly, but mot vhen ghven orolly, It redused the bleod
prossurcs . The other wao goluble in other, cauned deprencion
of contral norvous systen and gordise rogulstory centre vhen
given dntravenouolys Odivon orally 4% acted only as a mild
purgative, |

Alinany 1956 Ainvestigated few plente for stercidal sapoe
gening, Ho found thaty Ipomous £istulosg containg 04298 and
Ipgmocy gggggw cantaing 1,658 of otoreidal sapogonin on
dry bape porecntagos ‘

Chsudhary gtesles 1957 showed that the sceods of Iponces
pelnates eonteined 11457 oid oontaining palaitic, otesrid,
émchm&c, behendoy Oleloy 1inolic acido end B epltopterols
Thoy extracted tho oll frec asleaholie extyroct with bongeone,
Fron the bengone oxtrect muricotin A mud Durientin B werc isolas
tods Thoy also studiod the pharmacological activities of this
fruge Alcoholde sxtract of secdo, it'c fixed oil and murieatin
A were given iu plbino rats, The extraet in dose of 2 mg/kg



chowed mAdd purgative action vhilo, mivicatin A showed sarked
purgativo action in dose of 0,5 na/kgs The fixed ofl did mot
show ony purgntive astioms mmm Ay thowpd hypotensive |
activity Lo the doves of 2040 mg/kg intravenously vhile,
nuricotin B 444 not chow any mt&vmyw

Sinhay 1953 chowed that seefo of Ipomocs mm.n COfle
toined 163 of yollow o4ls Thoe oil contained pslnitic, arachidie,
olelo, linoleio ond linolonleo polds B « chtootorol wap obteined
fron $ho uncoponifigblo mottor. Tho defattcd rocidue yielded
puciloge, thich on acid hydrolysio gave xyloso, srabinooe
ond Gadaotopes

In furthor otudiep Sinha, 1960 otudicd a otaral freon
soeds of Iponogg gocruien. Tho peeds wero oxtrected exhouse
tively with petroloun other, the oil Obtained was hydrolycod
with ploohiolic potaccium hydroxide (207) under rofluxs The
uncaponificd natter wae chromatographod over Hrockman alunina,
ueing bonpone cazaramm {3s2) 8o on eluents The otarpl
wse Aoolatod having meltdng point 135% (=) P2 37 in chlow
mi’om«. who mlgnﬂm wolght {414) 4 Qmmaam the moleouler
formla 60 Cygfls;0s The oterol acetate, bensoato, digitonide,
acotatowditeanide and dinitrobenzoate wero propared and thoir
melting points and spoeific rotations woro ohown as £o0llovig,
1259, (=) D% 41435 1400y (=) 2% » 14455 2219, 116° ond
201° veppoetively, The otorol was Adoniificd a8 B -emaoateml.

Shollord, 1961 doseribed the oimilarity of Hopromis
Suberong ond gporeuling mgrerooarpg resin vALh versoxud repin.



Akepovn, 1960 icolptod ipooecmorone from funguo affected
swoat potato rools (Iponoen batatns), by oildca gel colum
ghramatomayhg, uoing chloroform & othyd acctate as an oluent,
He gloo otudicd the phyoleal conotonts of Lpoteamaronce

Tabor gtegles 1963 faund the prooence of clavitie and dyoore
610 acld olkalofdo dn the seode of morming gharys Ergine,
igocroing, argoiaecrim, ergamtrme, alymc&nme, penniolow
vioo and chanoelovine wers ddentified by uoing thin layer
oend poper chromatosraphy.

Coarpen gtegley 1967 found that alooholic cnd othyl aéetate
extrooto of Ipomoos corncg, showed three spots on thin layor
 ond papor chromatographys The opoto vore treated uith Von Upk's
rengonty  The Bf volues of 2 opoto colbeided vith that of
lysergie acid amido ond icolyoorgic ucid anides |

Gourlay obegles 1959 4colated Spaolbine the houphydroe
sndolizino alkeloids nelting patut 118% (=) D°° 32,5 (ethyd
alochol) and ipelbiding, melting podnt 14739 from the baodo
sxtroct of ocods of Iponoeg plbae

Coouwaty 1970 dose.ibed a volatile froction frum Ipomges
REc=coprac, vaich antagoniced the contractile offcet of biotew
nine on guino pig iloud ao conpared to benpdryd end antasoline
nothonesulphonatos The froeticn nlso antozoniced tho putroctile
 effect of jolly f£ich toxin ac cffoctivoly mo 414 thoco antihipe
tanineos '

Tikoln and DNikolin, 1971 iGcntified tho cluvine ond ergot



alkolodds in the geods of 12 sumplen of murning glorys i‘lie
idontifiontion woo dtne by thin layor chromatogrsphy on oilics
" gel plates using, echlovoform # mothanol (1783), end dutecting
‘pith Ven Urk's reagent, They aloo dotcrmined the alkslodd
cantent in the secds epectrophotonetrically after oxtraoticn
with tho Von Urk'c rongents They ehoved the clkaledd gontent
in the Lolioving opcoles no follovsg

Ipomoos purpurcs 0400t = 0015
Iponoea gilondd 040055
Apocuoen bayorienng 040035

Clavine glkinlodds vere dotcoted in many apeciugp uf
Ipomacaes Tubtobollo ghephey 197V cxtractod the clovine alkaw
loido with chloroforn ot alkoline pR and tho dotocction was
done by thin layer chromatosraphy oo niliss gol.

- Dikolin end Uikolin, 1972 separoted the ergot and clavine
Mkalo&ﬁa by gel filtration from secd extract of ;mgg
violndens They coparated the alkaloddo, arguclavingy orgo-
notrine, organetrinine, pemnidolavine sad lysergic podd amide
on Sephagox Me20 and Sephadox Ge25y uolng 96% othanol,
anotongy lelwddnothyl Lormapide and wator ao cluentos

Isolntion of ourdotorone 4, pnd Lt'o otructure Getortile
nation fron tho chotdonl ond opectral dabo hog boen ogrrded
out by Canoden gl.nlep 19724

Stanooon 0teDles 1973 corried out qualitative obcalenl



etudy on tho secds of Ipomocg violaecs and ohoved that, the
socdo contained glyecridden, phyteoteroln, caponiney ntorols,
freo andno aclds, indole alkoloddo, tanivg, otared and peatings
Tho poponin fraotion vee forned by S copononidce belaasing to
%0 caponinic sglyconc tAth oterol otructuros In alkelodd
frection chanoclavino, clincelovine, penlelavine and dookyoore
gic oodd enide vore ddcntified chrountogrophically e

Clngh etiagley 1973 troatod the convelvulin (the ether
insoluble partion of purificd jelap reolm}, with 0G4 sothoxide
4n mothanol, vhich yielded o nowB eDequinovooide £ron Ipomoes

Sorin otenles 1973 dcoloted o nov glycoside ipolcoroocide
from Iponoen lcgrl, vith entdcancor notivitys |

Rutmant gtende, 1974 otudicd Iponocg Liotulogs for it
chomicol conetitucnto. ey isolated oaredlin LCgeHy . 0,)
fwtrincontaoncl (63956203) s tritri acontene "333“68}" ontl
B wpitostorol isaglisoﬂ} .

Villnloboo gbegley 1974 Guooribed tho proopmec of acetyle
cholinc, fron leaves, otem and flowero of Lpomeos glutiloddo,
pnd ot ecotyleboldne hydrolyeing cnzymo £ron tho ooDdCs

Dor Uozgercion v,giyﬂn 1974 Soolated 39 crgoeline nlbkaloldo
fron Inonoen mulleris Twonty elkclolde were ddenbificd by
comblacd colunn ond thdn layer chranatosrophys Sotoclavine,
iooponnd clavinoe,d «dihyGrolycorgol, icopemmiclavine ond
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molliclavine wore found for tho firot time in the gosus Ipomoese

Indoke adkaloddo woro doteotoed by Danerjes and Bhatnagar,
1974 in tho socds of 16 Ipomoon ppoelegs Nine of thess ppecios
gontnined ergoline and clavine alkaloddss

- Roview of

Historicolly & nunbor of plants have been uood e 0OX

. hormonos in native medicine, The pomegrangte Punice Srentum

(§ 7 méaame) ¢ WRo & gytbod of imortality, fortility and
love in oriontal roldgions and ite logendery powors date back
to Greck @@ Judco-Christion mythologys In Gaypt, the pollen
grains of the date pslm, Fhoenix daestyiifers (Fe Palnas), were
usged to induce Sortidity in wonens |

Phytochemical intcrest in plent cetrogens however, remalned
rolotivoly dormant until tho 1950 The imgreceed interodt 4n
phytosstrogene wao, according to Bigiero, 1959 duo to

1) The rocognition that infertildly in eninale and

huneng could follow excesoive dngention of plants
rich in coupounde wéwam sotrogenic aobivilys

2) Tho known existence of "opring flush® (iucrecased
yield of toproved milk) in dairy cattle ingosting
certain ropidly groving grasces that contpined
ontyogenio subotanceos

© %) The poupibildty of smprovement in emreasco quolity
by the fecding of plants rich in egtrogonse
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BIBRARY 2%
(APPRITT IISTRACD
4} The pomsibility of obtaining the estrogenic subbe

tances economically from plant SOUNCODe

The occurence of gudbstances in plants copadble of inducing
aninel estrus wao firot dcmonstrated by Dolien ohsnles 1926,
The first icolation of an eotrogen from planto wao roparted
by Butonandt ond Jacedd in 1933, sthen they ougcceled in
isvlating 10 og of cetrone froa 50 kg of ¢ botanically unspes
oified pam kernol proso cohes In tho oome yoor &ka*man
reported the icolation of 745 mg of cotriol Lrom 65 kg of
fonnle willow cathine. Fhirty yearo olapstd bofore any
conoerted offorts were made in the phytochenical invootiga=
tion of these compounds,

Jueobockn otegles 1965 rofoed the queption ao to the
volidity of claimo for the prooange of outpozens in plants,
vhen they failed to isolate ootrone, from pny of four gedgras
phic variotios of the Africcn 01l palm, Elgols guinecncis
(Ps polone)s ZElgols guincencis may or bay not hove boen the
plont inveotigated by Butonendt end Jacobi dn 1933, sithough
by doductive reaconing Erodbury ooé Thite, 1954 thought that
it carteinly ouot have bocns

he queotion of the precenoo of estrogenic hornones &n
plante raiscd dy Jocoboohn etsgle, 1265 bas boon ansvicrod by
vork sioge 1965 Tho date palm, Fhoenix dactylifoprn ( PePaluae),
wno demonotrated to contain estrone by TIL. ' Suhoequontly, the
goopound vao Lcolated by Beftmonn pBeals, 1940s



Estrone bas boon icviated from nunder of planto Cefe
Avena gntivas Ocyzo catdvgs Zriticun gesfibwr { PeGrecinese)
by Pelinars 1925 ZDlagti guineonglg, Hypheens thebalcqg,
Phoenix dqotifers Vare senend { PePelnse) ¢ Punics grongbum
Var. nonce { FoPunicaceac)s Holug grivostrds ( PsRosoceas),
Salix goprog { PeSalicaccae), Cloagostono brwwmiert (P,

Sterculiscoae) s

Eptriol hao boon isclacm fron Slyenrrhie
{ P¢ Loguminoone) Coptello end Iynn, 1950 Ko»pcamaa, 19N
hao isolated cotricl and 17ex =eotriol fron Phascolug
wulaaris (P« Loguninocas) .

Biolosicsl sad chomionl dnterost #n nonsteroidel
eotrozonic subotoncoo wap spurred by the vork of Bonpotts
and hioc covorkors, o roported in 1946 thot the cordous
&ccling in lombing ratos in Austrelis was duo to tholr
grozing on Deolgonup atroin of subterrencen clover (Jdgoe
Jiun mubterragoun) end the oubsequent igvlation of tho
icoflavone, gonbstodn fron this plent (Blggore and Curnou,
1954), Thoy eleo ohowed that thic compound hoo Cotrazenic
activitys Sineco then, other icoRlavonec having cotrogonie
activity have bteen iscolateGs Ilarneworth ghealss 1975 have
liotod many ouch dcoflavonoids which have boon poported
by vorioup suthors $0 posseso emagﬁnm potivitys

in addition to tho stercids and quvonea, anothor
group of chenfcal conpounds found in fornge plamto that
have eotrigonic activity arc the coumestong. The beot known

12
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oanpound of this soriep do coumootrels Ito dcolation and
eotrogonic aotivity woro firut roported by Blokoff etegles
1957 7hey doolated coumpstrol from ladino clover, which io
1000 timep lens potont ap estradiol. Counspten deprivatives
have been ioolated from warious plant specieo by verious
workorns JDernovorth gfenle 1975 hoave lioted many cuch
conpounde f£ron thelr reopoctive plant opociens

Synthetic stilbene dorivetivo, diethylotilbestrol i€
s prototype of nmsﬁaro&dai potrogonic hormoness Rhaponbticin
4o tho only naturally ocouring otilboue dordyotive which
pocoogces optrogenic setivity. Zhe cotivity woo dentnotrated
by Kaorr _gsa,g;u_ 1956, |
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The eotrogane are largely reoponsible far the changoes
thot ﬁékﬁ placo at pubwﬁy"ﬂ.n girle; ond they g0 a long way
toward accounting for the intangidle attribute called feninity,

The developmont of roproductive tract in tho female and the
‘_ﬂ-WBLOpmmﬁ of fomalo socondory cexual cheraotcrs, sich s
trenot, body confiour, heir, okin pnd vodec. They ave aleo
rooponpible for the pi:yehniaaical. and omotional get up,
typioal of feminitys

o) Quary

Cotrogenn enbhanco tho responce of ovary $o bath endogenous
a0 woll as oxogenous gonadotrophinss The regicn of the median
sridnence of hypothalemio 4o etimulated by estrogons, which

‘36 rooponsible for rolasaing the Gonadotrophin-releacing
footor {é&ﬂ) + The GRP 4o then carried via the hypophysesl
portal oysten to the pare diotalie whero it infiucnces the
pynthosis and rcleance of gonadalestimudating subotancos.

Ohe gonadotrophin 4o roloased vis tho entorior Hypothalasice
preoptic-puprachiacmatio rogion therohy brin&ug about
eyclic obpngee in ovarigneutorine function.

b) Oviduct +

Eotrogens produce an dpercace dn cuscle end mucooal
arovths lHore recont otudies show that estroguno increnso cdlie
ary and tubal motility. Thoy alod ¢oudbe an ABgroooe in i,
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codiun gontont and & doorcsce in laotate; gluconey end
pyruvatcs Thio ie evcooipted with inorease in the number of
ribogomos and &n tho alkaline phosphetose aotivAtys

o} Utorug 3

Tho principle offcet of eotrogens upon the utorus is
growths Aotvoood, 1932 pghovoed that adminiotration of estrogen
to immature or eootrabo rodont io mococioted at £irat vith
8 otriking uptaho of wator followed by an incronce in dry
veight Of the utaruo. Xmbibition of waber Goeurs ao g rosuls
' of vnoodilation ao vell ao by & chenge 40 the oopillary
poraeabilitys DBotrogeno dnduce o rolease of bistemine vhich
altoro the pormeabdlity of tho copillavdcs. Detrogens induce
& hyporemla of the uterus vith ob associetod inccoase in
‘eoorotion of luninal f£lutds The tmdden inosenso An £ludd
diotonds the lumen of the utoruo ond this foxeen the incronesd

- 7ho ohango in dry wedght 1o due to ap Lncreaced rate of
oynthoois of protoin and nuclele acddo by both ths endomew
triun and oyonotriun, Eotrogons sctivate the engymeop involved
in the oynshogin protoin so weld es fatty scido, cholosterol
pofl in the formaticn of adenosine monophosphate., RABOLUCLEOw
proteine located 4in the oytoplasn of ths slenﬂulat elensnts
'are ineronndls The glands proliferate ac otrgieht tubule,
Alkaline phoaphaeaéa contond inoreonse with eldght incrcaso
in utorino glycogens

. Batrogens enhance Or increasc the motildty of tho uberus



of the rhofcnts The inercsscd cobtractibility 1o svcontuated
by the aéditiam of postorior pitultary pitocin and 1o deprooced
by tho progosting.

8) Corvix s

Eptrogens dnoronce tho tortuooity of the doryical zlando,
Thero 4o on enhancoment of tho lumensgonco of tho opitholtums
Tho pH of tho corvical arca 4o increacod $0 Se2¢ 7he phycicnd
properbios of cei'viaax mcug are ehonged by a reduction of
the frec oinpleo sugars; glycoproteins, amincacddo, iipido and
chologtoroks Tho poddun ohlorides ascorbdic ooid and glucose
contont 0F the curvienl colln chorpotaricticoldy inarcascos

o) Yaminn o

Eotrogens prinsrily affect the opitholial layoro of the
nuc¢osal lining of the yosing ond ¢cuce on inoxoscy o munber
of mitotio Ligwrco 4n tho ecllo of the booal layers, Folloved
by inorcaco in cell thicknesos In odditicn, the nwnber of
opitheldal papillac along the bacemont neshranes 40 aloo
incrcaseds Eotrogens couce decrenco in nunbere of lcuccaytos,
and the decreano in the pH due to dogradation of glycogen to
laotio acdd by Boderloedn bacillugs
Brooot s

Estrogeno not oaly cause duet growth but aloo enhsoce
tho dovelopnent of tho lodule-alvcolar aystem. High dosss
of colrogeno are effcctive in preovonting postpartun lactation
duo $o dircet pituitory inhitdticn by tho netion of steroid
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on the hypophycio or vis hypothalomuse Estrogens owmuse
Anoronoed pigmensaticn of the srcolae and socentuats Hontpow
mory's tuborcless

Botrogen eote in e feod bsck mechanicn, influenciug the
production of follicle pbimuleting hormone (FoH) from the
~ pituitory glond, The FSH intwen promoten tho dovelopment of
the imnaturo ovorion follioles, which incrcaces the produce
tion of ootrogen fron the overys, In large amounts, eotrogons
inhibit tho production of FSil and stimulate the production
of lutoinist ng hormgne (1M} £roo the pﬂtuiﬁex%‘

b) Thyroid glond §

A&mmiuﬁmﬁim of oobrogens to the human couse an incroace
in the plactoeprotcinebound-iodine level vithout significmnt
change in the radicnotive iodine upteko {Colye, 1942), Detro~
gono oouse enlargement of thyroid at puberty, memptruation
and Guring prognancy (Houmonny 1937} |

¢} faronnl glendg

Botrogens have 8o hnotn effest upan adrensls.

. Detrogens apporontly diminich blood cholesterol and phospho
Aipido 1f thooo arc slevoted.



b) Blood yesnlen ¢
Lotrogono infiuence pardiculerly the copilluvy bed of
pidn Guoe to rolazation of tho srterioliar tonc, Thio 4o

folloved by increased blood flow and a dofinate rice in
toaporature,

<) Gkin and Haly s

Dotrogeno dncrcoce tho amount of elactic elemcnts n the
oldn, Iotrogens danot ineroooe seborrhods ectivity. Adrdoiow
tration of cotrogens $o paiionts with eons, dimboich the
covceity of acm@'

Lotrogons ooy aotually enhence halr growth on the scalp
wvhore heatr loco have takon place becouns of isorcancd andyros
gende potdivitys |

) Bone 4
Botropeno eouoe calodum depocition and ¢piphyocal clocurecs

Anenorrhags

In epanoyrhon due to pitultory follure Adesd troatnont
would de $0 une gonndotropings [ovevor, estrofens ¢on be
uood tO produce oyclie withdravl bleoding in doth prinary
ond coconfary emenorrhea. Usually 0,05 mg of ethinyl eotrae
a0l 1o given deldy for 24 doyo vAth additicn of an orad
ngeétm during the lent w10 dayo of eotrogen therapys
Thin L0 followed by 'withdravél dlecding' within 3«5 duyes
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Therapy 4o restarted five dayo after the ansed of blecdings
Sueh therapy may be nececsary slnost for a Mfe time in patiente
vith narked ovarian fallure, '

BEatrogens use_ﬁ at tho appropriate tine, in paiients with
propubersl w@iw failure, dringo about the growth, the
gopital dovologment ond sceondcry oox charasctors in elnoot
normal fachions |

‘ 3
Ag tho ago afvances, tho ovorian function GCorosses

reculting dn nenopausos The nauotrunl irrogularity 4o oboorw
ved jJuot peioxr to' tho nenopsuse 4o due to anovulatory oyeles
vhicl con bo trcated by cyolic adninictration of projooting.
Ogocurrcnco of menopsuse io conotimes £ollowed Uy aymphong

- 3iko bot flushooy tmocle cradpes anxioty, mm&m versigo,
nyolzieo ond arthroigias. Polnting and oynoope oap oloo
osours Dotrogono are opocific in relieving these eynpuonssy
Dlethyl otilbeotrol O5e2 mg Or ethinyd eotradiol 0.02+0,05 mg
Agily for 4 weekn, followed by no trentument for one veok, 48
uounlly recomnendeds Estrogonc aleo help ¢ clonr senile
veginitic ond Kraurooic vulvae, a condition aseotinted with
itohing end infeoticn 0f tho vulvas |

In thio condition, tho infootion porodoto Decouse the
veginal pH af thic ago Lo alkeldng, and the epithelium ds
solumar, Folloving ectrogen thorapy thouvaginal epitholium
cornifies vAth dopooition of gzéquem Faycogen iy eonverscd
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ioto leotic acid by the Doderlein bootlii, reculting dnto
aoldic pH, ‘“hdch provonts growth of dactoriss Dthizyl estrae
10k 4n Gooes 0:0;02-0;05 %3+ Gally for 6«7 doys along with
proper autibtdotic Lo usuglly recommendeds $ho combingtion
can gloo be used topieally,

Usualldy oral progectine arc proferred in thic conditions
Hovovory eotrogons arc useful whon s rapid hoemootntic effect
ip decired. Iarge Gocon of colrozono, 4+5 tineo of the
tharapoutice 4000y art BCCOOLATYs

Iover abdordnal diccomfort and pain before of during
nengtruntion, vhen this condition do sovere and incapocitiating,
monotruation ¢an bo renderod podnless by inhibiting ovulation
odthor by ootromen olone, given crally datly £rom Be25 day of
the cycle or by giving estrogemeprogectin combinations

This candition 40 cborectoriced by thimning end weokening
o2 the bomess It &0 usually coon 4n pootncnopmHinol WGxeDs Zhe
mont effoctive treatment of this congition 4o belleved to be
tho Snorence 4n deily onlofum uptgke to 2w245 pm, Dotrogent
ané Vitamin D 4n therapeutic dosec may be edded.

Dotrogen alone ¢on inhibiy ovalotion, tut io not cuttable
a0 4t oauoos profuse Arrogular blocdings Howevor, oghropens
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progestin conbination Ancremses the corteinity of contrasoptive
affent and provente the btweakethrough blesding.

Careinonn of the prostate 4o probably androgen dependent
ond bonoficial effocto are oblained by adniniotration of
ootrogons. Idothyletilbentrol 1o given 5 mg thrico doidy Sor
poveral Gays ond thon votuced $o 1 mg. thwice dafdys

Dotrogeznn are alot uccful in the tresfoont of coreinoma
of the reast, in maloo cnd in postmenopabonl Lemoless

Dotrogms are oanotines oed $0 contrpl exocooive acue

in both cozess They probably act bécause of Ghedr antiandrow
gende nobions Howewor; their serioun adde effccto chould de

borne in mind before precoriblug these 4ruge in malecs

Sotrogens ocn aleo be ueed $0 treat hirsutiem &n fepalss,
vhore no ondoorineg ocsuse is detooteds Uminlly, diothyletile
bsaatmel in Gosen of 2 ng,. doldy 4o given in oycldo fach&cu
mmr o long poricd,

Lidg
Botrogons aro sometimop used t0 oupprood mtémm and
roldove tho canowgenont of the broast, OStilbogstrol in doses
02 5 wge thrico dodly Lor J doyo Solliowed YW 5 03« doily Lov
§ dayo Ao umally recomenicds
Batrogens have beon used to reduce Wlood cholestarold
lovelo in potients with coronary inocuffigientys Ihey are aloo
uced in tho trcatuent of arebitio in muips.
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a) deview of Iitorature of J.0igitats

e opooios Ipomoeg digAtatg 40 poronnield hord with loppe
ovold or elongatod tuboreus rootos Tho otens oro long, thick
teining toush eod glabrouss Thio pland 40 coationed by Che
oorly conckrdd spitore on nedicdne undor the poass of Vidard

Gundebuchoandes Lo tho Dighantes 4t booro numerous
e;mcnymﬂ, ouch 0o Foyopeviod, “abounding i dlo”y Vaikohoe
valld; “trooworcopor”s Ikaluevalld cad Kohiraeviderds

The _J.nrae tuborous oot 40 concddorcd ao o tonde,
olsorstivo, aphrodisies, domulocnt, and lactagouges In tho
ennedotion of chdldren wich 4obildty, ond wgnt of digestive
poviery tho folloving diot do recomoondeds "Jaso of Vidard,
vhoat £lour and barley equal poarto, and magko inte a confog-
- tian vith oldk, clarrificd hutter, ouger and homey®s Jusruta
gives covorcd proceriptione for 480 uce ao an apmdﬂiaiwnn
The oioplogt ono 40 au follosm %Uacerate tho powdar of the
roof 4o 4%0 om Juico, cnd adsinioter with honey and clarrim
£i0d tutiers VAdari entoro iato the compocition of soverpd
diuotic and domalocat DARLUYCOPe "

In konken $ho £oot 40 pecled and out 4n cmall phecon
and dricd 4n¢ tho ohed, 4t 4o then posdored aod the powdar
ropestedly noictened vith the julce of tho fresh root and
driods Enlf o tola of this proporation oy be tokien doddy
in honey or midk as an gphrodiciacs Irom thio povder &
Pauchtik 4o oodo by frying 46 4o buSter vAth oquol part of
aloondo, quince cocdp, cloven, oardances, nutnegs, ontovicwd,
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gokharoo, cecd of [ucyng prurdens, musdd aud naking She whole
gnto o concopve vith cugars Thio congorve 4o tpken dicoolved
in ik in docos of Dol? o t0la GF MOTe, 00 an aphradicieds
¥n cparnntarrhoos tho jubee 4o civen uith ouxdn and ougows
ané a0 o leotacoue 4% 40 conbdned vith carfonGor and
Ponucpecks

[hoclo coyo s« "Radix in o0lo cltcatas trita, I pulvoren
fodaotos U0 coocharo ef Wtyro decootn 00 accunpta, Dnoiloe
aton fortur poddere of Oboceoy ood of fomodicun nencliud
piotdt £luzumy of 4o £otrdbuo Ooolun coNECEt®e

{ Dywoolizs
Phorancographis Indion.
2oert 11 PP 9545y

Aurycdn, obtoton that ¢ho root 4o swoct, copddng, twmie,
ophiroddolag, Colaotojosud, ﬁlﬂt(}!}iﬁs ptdamulont, slterativey
ucoful 4n loproay, burning censation, vondtings diceaccs
o0f bloodpy Lmprovoo tho vodce cad conplexicns

Charciio ond Cuclwruts reconcend tho drugd ac o reooly
for oacko ond octrpion bitoss

Yunapd oyotom mentiono Sho ©oot ouoctioh bittors henting
cnd deys corodnativo, expootorant, anthelnintic, otohachic,
appotdcors ucoful in cyphildo, gonorshocas and dnflorznticnoe
gho leavoo onrich tho Bloods |

Cdotra ond Dasta, 1962 otudiod tho proliuduary phordgs
aolusy of Inomoop digitalige @hoy enrrded ouf dnvectigation
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on ether incoluble end aloohol soluble part dosiznated es
Zroetion De The frovdion gave mmﬁw tento for wonosacchom
ridco ond negative toote for alkaloddos Deward ot.al.s 1964,
1o0lated & neutrod copound of melting podnt 'm:a B = cAt00e
oteredy o pale yollow £4xzed oily o glycoddde, greo reductng
sugard ond mmsm D = citoptorod wno oblindned Ly chwromge
togrophing the alocholo oxtzoot on slundna ugldng potrolouws
otbors Donsone {9s2)« Tho gAyconide wao ccporated by estroe
ofing potroloun ethor oxtraet recidue with others Ohe #bhor
extooet voo Glocolved 40 aleohod ond evaporotods GRS £OpAGUO
o0 oxtreaoted with bodddng waotors Tho aguedun colution wpo
owaporated under rofuced proscure 80 Qryncoo oml tho product
 wno eryotollioed £ro3 sloohols ‘

Sho othor soluble frootion popcecced hypotenoive eod
tioels rolnsont ootivitye G injoeticn 40 clowed heart (£ro)
boats Tho avernge blood proocure of doge wau dleu‘@weﬁ by
1520 m of mrewrys Che oopiitude of cantroetion of Fobbit
Jejunun wno deercageds It alcO oouced roloxation of Pot
uticeruns

Intin obepdes 1969, otudicd the pharmacodsicod oflesto
Thoy extpactod the tudboro with 950 ethanols Aftor recovory
of colvont ond troatamnt of tho rosidus with ethary o
glyconide nonod pondeulatin bhoving edting point 13490 cas
oolatcde Tho glycooide elovntod tho biood preveure and
ghowod & stimlant getion oo oydcordius aod ronpirations
It aloo choned vaoccconotrdetor and (xcnchoconoirictar




aoctivition, A ﬁmms nio effost woo obocowod on onodth
ougokes 08 ts 16 cloo chovod oxytooic adbivitys The 5040
(40 hourn) wao Lound 0 bo G074 oe/kg intraporitancal in
13300 |

Hatén ofenles 1903, otudicd tho phartpeodynocie aoticao
of cn othor golublo conpuund aftor the fcodatdon of ghycooide,
“ho omtract produceld Lypotencive offeot dn ghaonthotived 4A03o,
which woo not 0odificd by oldeencrpiey cholinsrgio, ganglionde
- blockade, aotibiotoninic Grusoy ppiogd tronotetion or Wisterad
- eorvical vagotonys Tho oztroet prodweed rolaxont offoet on
blood vocolon end othicr cooth muodieo OF guinoca pdgos vato
and Zrogos
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Acotunto of the earldy Distoary of chrooatogrephy are
giwon by Uolld and tilldame, 19503 Dorvadcno, 19513 ood Soche
fickotor, 195%. Ruooton botamdot Qowett woo the fArct tobs
a¥are of tho great poosibalitico of chrountographye Ho
Geceribod dn dotodd the oceparotion of pigacato by £idtration
throush ovlunnio, followed by dovelopment vith pure colvento.

The Lirot poper of Dwwotd, publiched do 1903, contoino
o otudy of moro then 100 ndoarbento used TAth coversh GAfCorcnt
golvento o cwapardcon of the officlency of colwm and
batoh adcorptione The chronatograply of a lenf extreot oo o
codurn of dnulin 4o deoeribod av follows,

°Zhe adoorpticn phoncmens oboerved during filwration
Sheough the powiar aro particulardy mmmag. She Mquid
enceping fron tho lover ond of thoe funnel Ao ot £irod colour=
Roony thon yollow widlot ot tho top of tho ¢olucn of doulin
o groon ring 4o farmed below which there coon appears & yollow
barde Chen pure Igroin S0 Siltcrcd Shrough the coluom, both
bando otort opreoading end oovoe down tho aaum%

Darthar deperipttonns ¢f chromatographic teolniquon ary
contatned du a poper bty Covett in 9906 and fo hio book 'The
ohrozophyliue 40 tho plant snd andmal world's Twwett dled
prouaturcly 4n 1920, ond hio method wop weod nly very roroly
during tho Lollovdng Fourcs -

It vao only An 1931, when Bubn ond Ledever soparoted
tho corotoncs ond xeothopiyilo on o preparative aople on
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columne of alusdng and ooleium corbipate, thot the poopsbility
of Yawett'o wothod were fully rosldceds Repid dovelophont

of tho nov fiold y vorzers euch ac Dyockmonny Kerror,
tAntcratoin, Declmoiotor, etos soon ensbled the cpganie
chantob 0 apply thic tcohnigque S0 tho coperaticn and fsolatior
0f o wide voriety of eoapounlos

In 1933y Doichotein Antroduced the Mquikd o £loving
olrosptogren, thuo extendins tho wmamw of tho nothod
to colourleno oubotoneoos During tho yoaro 1940»1943,

24 codiun vorkod out tho toochulquop of £routal anclycio and
dioploccaent dovelopnents

Partition ohromatography on cdlica coly introduced
by Dortin aud Synge 40 1949, Qurthor cxtonded tho ocopo of
olroaadogroply %o o (Poat ronge of blolozienlly doportcnt
oubotencoss Poper olraaatogrophy woo m-w fdooozibed
Goagdons Gordon ond Gartin 4 1944 ond hao beecoo o Rogoe
ool for dlochasionl enclyoic end rocccrebs

Tho dcvelopnont of gaoce3quid alrosotogroaply (GL0),
by Jenco and lartdn dn 1952, hao opaned o nev £loid in
ytical chemiotey chieh pramicoo $0 havo tido applicoe

tion, both 4n pscocveh and induatey,
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ABoception Colwn Chramaton:

“hio tochnique 40 particullorly well culted L@ proparow
tivo purposos Tho mixturo, diocolved in o cultobls solwent
. 40 paocogd-- Gown a vortielo columne £ the cunotituents of
$ho rdziuro have Gifferant adoorption cowefiicicnio, the
inddviduol cubstoncoo vill coparato ceoording to thotr
»vmm noddlitiens |
e otructuwal and obcrocdnonorion of oteroido Goeo not
gdvo yice o any great Giffcrcaso betwoon the coporating
povero of ofcorpption ehromatogrophys Lotoro of otreagly
pOlor otorodds aro onoily coporatod o wonk adcarbanto.

Lgoohsatio ¢ Tho nood cultoble cdowrbanto gar chronatagrophy
of nteroido aro hydrophildc nntordclo 3B olundnc, trmosiva
04ldento, 0Moo gols 0AMCA0 cOAGs BioCORULP, RamocivD
corbonnto, sluninium cilicote OF bydrophodle ehorcsals O
sobivity of adoorbonto decrcaces du the abova grdors A Lioor
grofiotion of propesdico eon bo achievel by wizing adoorbonto
vith difLoront wotivition ar egpocdoldly by ctopuice astivation
or Guaotivotion of on slcorbonbs Aotivation of hydrophilie
afcorbonte S0 ususlly achdeved by beating (rocoval of wotor)
ond deactivaticn by the adddtion of dofindto guaniiticoo of
wasors Omallcr the pacticle cige of sdoorboni botter 40 the
adoorpbion.

~ In poleoting o oudtoble adoorbcht Gno hoo $0 ocackar
tho polaxrity and 1abiisty of the atoroddo bedng coperaltolds
On hydrophide aGoorbondo bighly caturotcd cempoundo and
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sompounds conteining more polay graupo aro oirongly odocrbeds
Theroforo nenklyepolas oumpoundo apo chrcantogrophcd on otPong
ndcorbontow ool otrongly polar cwpounde on Gonk aloorbuntos
0o hydrophoble adoorbontoy venkly~poler cdaapounde arc obroagly
ofoorbed and tho otrongly polor onog aro CooS uockly cdcopbod,

Tuon oAloo God 40 uoed 86 4o 0Scardanty Oho CMrGRANO=
prophde bolcyio? on tho coluckm oon beo a:wm dut Lron QIC
loycrs Duncon, 1902 hao applied tho polaticnchipy
¥ o of{id + 0,1 o}y vhoro a 30 tho BE = volup 0F Lootor pAGree
t4ng coopoundy b 4o the RF - yolue 0f oclowoy mdsrating cmpm.'
2 v 1y oopovation 4o pooscidble dn columm ahooy provided that
6ho ratio of cAliea Gol o CudOLCaEo 40 500 = 1,000 cnd the
fiow pato of clumt cuflicicntly omnll (S0e40 mifbour), On
tho other bands tho propertico o2 clumdno used £@ coltm

clraiatosrophy end that Sor IO, vory oo cudh that ciodlare
caaclucicas adout coaditionn in he ooduzn don nod Lo degn
Zeon $ho rocullo o8 L Aoycoe ‘

aikoline ool ocunco vordious alfapatiano 48 gltvcturoo of Gho
eougoude 0 Do curolpSosraphed 00 A0s

1) 17«lydrony=20=tictones, oopeciolly thooo of tho 17X »
peoshong cordeo ok Lo pearacased $0 Delcnokotonons
2) r8, % « Bobonoo aro reorrcaged <o Aﬁ’ - 5 « RoLOnos
9) Droo hyGroxykosancno (« =iotold) cro parthy Gocmmposcd
oven by olkold $roe clunminge '
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4) TDroskage of tho leotano ring of cordonolidop ocuoing
3oco 0f biolozdcol notivicy.

5}  Opastugag of ceetie acdd fron cordcpolddons

6) Roplagcocnt 0f dranine by hydroxyd group io ollp) -
ponpoundos

7} Dohydration of oferold cycnhydrinn, Gopending uptn the
tdnd of adeorbcat ucade

0} . fopunificntdon of otoroid bonodatoo bawe Lo ebcosma

an les’
fidden pol ¢+ (840 pecotiono have hordly boca peeved G0

osoour oo core wenhly cetdvo adcorbento 8B o4licn gole

1) Zcoooridoaticn oFf otcrolo have bhoca mya:axca by oppos
1940 oa odddco ged 49 kalegoa ecatcdaing colwnla,

2} [ablox ané Uacon, 1990 howo poocally 2opieted tho
dootruntion 02 X «8c30do an ciddon Code

; OF entroncpe 8 Adoorpticn chronatoprophy O
sluriog beo boco uced polofivoldy ooddons Eeddowe 1999 used
oluning for o roush Soceticnation ©F urdnory obtrosono 4pGo
ootrono, cotPcOSol oal cotedal Lrootionos Lrosn, 1995 hao
copcratod che oothyl ofRoro oF ootrono ond colreGiol oo
olusing ©4¢h potrodens othors baaneno (684) oo b cluchte
Dlennshito tod Sondbopg, 1956 £rootionatcd o nisture of
ootroscao oa £100icdl vath Donzenos aocotnoe dold, 1950

hoo docozabed coporobicn ol ootrdod, ontradiod oid COLPEROy
by non dondo ofcorplion ¢n fabcrlite JRCe5D.

Cartin oRd Cyage, 1941 datroduccd tho cothod of partition
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ahtmaea@amf thich $o0 baccd 03 countopsguoront Glolribus
$400 fothod OF Crolge Tao G30tPAbUticn co-officicnt of &
pubotanco 4o oopre indcpendint OF 4o concontrobico tithin
vddcr 3oito them tho odoarption coofficicnts Puarbiculdor
olvontage of partition ohronatography ddon dnsthe Loot thod
tho cblveat oyetons ¢co Lo vordod over o wide ransze and Bonee
afopted §0 the DOSt vorsed roquirencatos 9o phaceo of
iiodted nhooibddity and o hydeophidic cupposrting wediun Ao
chooem for tho puspozas Tho CUpOEHAnG GoGius biado tho
noro otronGly polar pllace, rondordng 40 otogtiomcrye TR0
iooo polar phaco 4o nobilc cnd paococ $2on Sop GO DOTLOD.

I¢ 40 oxaotioos posoible $0 conotdtuto clotdonyey ond nobile
phaoop 638 ¢ oo complotoly odcoiblo oolvontoy 4 oo S0
proforentioldy bouad $o Tho coddd Gupporte |

in comtoregurront diotribation tho bood goculto ovra
cohdoved by coleoting tho phocop cuch Chot of agual volunco
tho overngo dioteituticn coolRdediont of tho oathlo 40 QPHPO=
aicatoly s 30 eolucn tho colwent grotcn oMot Do ©o choten

thas tho Gdotritution cenggiclont
[emcnmam 1o nobido phaso

emtontooticn 4o n%ﬁam,;

2800 botoen 02 b Oslle AROURCE poncibAdAty 4o (0 mako
tho ocupporting nodlua hydrophotde, abarcupen the pompolar
codvend bocomon Obo ofaticacry phacty c2d Gho podar codvoad
Boeozoo $ho mobdde phocos Thdo pocccdure WCh povcroed
phacoy 40 porticulordy ucoful 42 no connon codvinl gycten
fch bo goml £ o portdeudcr cuboloneo tiich Ghvod o



08otribudicn coofficiant of appradnatody Gele

supporidng nedds ¢ Doutral, poroun, finolysgroined natcrinls
thich aGoort aply cldchtly or mot ab olly are cudtolle Dedia
Sor otobionary phooo, Ui)ico gols Slopodguwe ond collulose
hevo provod copooiolly ouitablos vorsouo oflicotep {d8atoe
macoouo oordh), SAariodl erc alco cmployed oconcdoballys The
particlo ciso of tho cupporting nctla chould Lo 100=300 woahy
10 opday to porpdt tho £1uid $o run frooly, but vilhoud tho
formation OF choomelos

o povcpcod phnco elramatozraphy byGrophiobde Bhosodgubw
or &0 oto eooos hyCrophobde o asotydatcd eodiuloso, &
pubboy pam«:w 40 uond a0 a8 cupzaeting aogiuis

LRerotion, dneseng ¢ C@w 4 Crcancbongy 0013 Ctorn
amﬂ &veei o i%.aa; mm end Sybops 1959 copasated ootricld
gron oobrone uodng c0dloe335 an o oupperting oeddun, 3 e
coddus Iydipanddo ao o obaticacsy phaco and donsuao go o
noblio phacos ey Qwrthor chovod thob ootriod oo aleo o
glutod 42 oorbon Adaxido 40 pooced theoucd tho CORITD.
Caonnd ghenles 1959 coporated ontrofiol s «Aihydrcoquddin
g dAlylrooguilopin ucing ocddtiow34S g0 o cuppapting nodiuma,
044 T oodlun hyldraxido oo o o%ctichory phoco cnd Dodpono go
o nobilo phinoos Dotecnog oolrefdol ond ooholod ¢oro Senoe
thonated on goldto=93%, uoing Jet I coliun hyGrowddo av o
obobicnney phooo ard boasonod polrodaud othor (461) end
ciorclarns butonol {1703) ao mobdlo placco {Braunchors
80eCkes 1030),



33

Hye otalde, 1953 chowed thab, e0%dod 20 bo coparated oo
rutbor povdcr ucdn: bougono ao o otobiinary phaco a3d mothanols
e {239} o5 o pobilo phases Iotcron Sooob, 1963 m@aﬁeﬁ
oobrano om TUbdber poudor, TAth bonsese end oothonods matcr
{6¥4) , oo ctaticoory and CoObLdo phasos roopeesivelys Dould,
1959 uced 040 I coddun hylrozido an o otatiogary phase ond
beascno eo o mobdle 0n GOLITOwEI5, gar the coporation of
ortronog voporasicn of cotrocdliol was cobloved by chmnging the
nobdlo phaco to besacnod ofbylao ¢hlordde {113)e Dereden
and Boaudd, 1955 ioolatod eolriod udcin] coldte 535 o0 o CUPpPOYde
fon oodfdusy mothonols tater (733) and othylaig chlozewa a0
| gtasionasy ond nobdlo phacco roopcotivolys

Tho opecdol clvantasoo of Chin 1&&;&: mmamam oroy
| verontdlity, opecd and concitivity, Veropsdddty 4o Guo o
¢ho Loob had miber of adearbcato may bo oprond onto o Glaoo
plate or othor cupport and coployod Ror chrenatesrephye
Athough odlden god 4o oot widody uocld, olucindun opidoy
golito, ouledun hydroxide, Bagnoodun phsophates podyenides
cophadex, polyvinylpyrrolidone, eolluloco cad odnture of OWo
o woro 0f tho abovo wotesdolo 4o uocd Lor AUL. Tho opood oF
tho 720 40 Guo to the more coaponb antupo of the adourbont,
wiien opeeod ta o plobe and 40 of civeaboge whon vOriAng vAth
3ciilo compoundos Cencilividy of Y6 Lo cuoh thob aamncma
ot B0 nobloved oo ug olounto of $ho motoriade |

Fap sooporation of platoo Lor Y80, Sho ghaoo platoo are
odoaned with cootono o Daoove GRoact. o oluryy oF olldce
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o3 {or othor gloorbont) Lo ohabien vigourcucldy and gprocd on
clooo plotoo by or by opreaices Iinolly, the platos are
oAr Oriod and then aotivAtod by hoatdng 4n an oven of 100=110%
Loz 30 vhautos o a0 reguirede In cooo coparotiond, the ’
propartios of sfoorbont avre noddfied W ciddtion of an dnorponie
ot {oddvar ndtrato op coGiun cblorddo), wdea Sho plato $o |
besag cpreotds |

o colubdea oF o Mizturc of capountdo to W0 coparated
40 oppliod ao o oposd vdth Sho imm of tdoro Luld pdpotton,
grofuntod nlle-opipotien or by bdero cyringecs Tho sabple Day
be applded 40 Loom of o bond, After drydng of Gho cpub op
bend oF tho oeuplo oo the platoo the plotoo arc dovoloped with
tho polvent or o oixturc of colvontos

A tide vonse of colvento com Yo oppliod to ik,  Tao
pintoo noy be dovoloped acecndingly, mgemainmm hordzontoly
0r A0 Q000 QO0CD %. platep avo doveloped Hvo dinontionallys
In tvo dinentdionol dovolopomi Oho plote Lo doveloped dn owo
dircoticno, the othar 4o porpendicular o Gho £ivot Givcetions
The dovolopniont 4o corpiod oul 4o o tonky thich Lo poporwdincd
0o thot tho atmosphcro dncide &0 coturated wAth the colvenb

Dotootdon of catpounds on UL plateo Lo noscally eorried
out Ly opraying tho platos vith a opcoifie popgunt, Wo
ohroatorrono ore vAeRod n ohort tavo OV 1aght, HUWIGTrouo
compoundo aboorb DV 140h6 of perticulor tavehongth obd oodo
of them eait 18 65 o vAoiblo 15500, Thio phnomcaon, Sormod
an fivorocecnes or uddnooeenco, 40 O VOPY ccacltivo Qogno OF
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3dcatifying omnll casmt 6F oubolaneso o o ClPGalosRols
Compoundn aro olcod Goteetod odther Wy cddlas o fluaocownt Gye
to tho olurpy thion tho pioso 4o Modnyg propoecd @@ odco Dy
opRoying tho dovoloped plato TAh o cloddor dyo colutions

Propapotive TIQ 40 earpiod Oub Ly uoing M lnyero of
adatrbonte ‘m coparatod conotituento are roecovopcd by cm
0%f tbo odoordont nt tho ppiepriato placco on tho dovoloped
ploficoy oduting tho pocdor woi a oodvont cud floodly coutrie
faning o ponuvo tho aldeorbonts

Sopacntion of oofiwonoag ¢ Liobon and Dlosfaluny, Y962 hevo
goesdod out tho oxtonodwe Anvootigation on tho ogoporntion ond
oharoaterdoation of cotvogonic otoroidos Dlonadotoin nad
Iorehopy 19623 Cnlicuchd, 1303) and Gtorlio, 1905 hove roportod
fupthor oyotosde otuddco an 0otPoson COEOPQlLGDIDe

Dengeno ¢ othonod (90¢10) § Cyolobozano £ othyd ceototo #
othizood {45845810) 3 cnf mothyleno dichlorddo ¢ othumod (02,98
765} oro cudtablo Lor $he copopation of Oisiuren 0L enlroscno,
| ae“mcg 17«8 wootrodiol anté cotriol ug,,,,(ﬁ_ 178 ). Ghoshao,
1965 hoo ‘ahovd that, tho misturco of eorbon Sobpomchiaride
vish alooholo, othors or oobure aro cudtablo ob olukings
0308 6fendvs 1964 clodmod bottar coparabion dn tho boricoatol
IU « ghanbor uoing cyolodoxone ¢ athyd acotato {DDs03).
Heptolon ond Conoony 1903 otaticd that coparuticn of Lo
opincade cotriolo £run oo poothur noeococitotos nothylation
02 tho phcnolde hydroxyl geoups anf uce of ¢7elolaEcno § obhyld
oootato § othonol {4535019) ac o Govoloping codvuat Gyotce
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doboa and Dicefaluays 1962 havo invootigoated o Aaxgo
sunber of othor ocotregan darivativoo, ko 2ehydravye o 2eothoxy
GuTukoto, 1GwE0t0 ol GeCobydroxy and G Helipiroxy Botoboldsoos
They corlled ou$ o ooparation schono baoed oa $ndtiad TIQ tith
oyclohexanos othyl acotntes othanol (45145310}, under otondare
dlocd conditionse & £Arot group of 9 pelor cotrogeas (Of
upto about 0,37} woo cluted and rooolved nto Ato eompononts
by tweo am«gmtzmmx 2I£ 48 hoxenas ethyl acototed othanol
(1546015)« Tho 19 leco polar eatrogono ootrogens Rraa tho
firct 218 otage (RL botvoun 0437 and 0.60) uwero ooporated
into O cubtgroupo through two dinonticonol 216 4o oyblohoxnnos
byl acotato (50250}

Strucky 1906Y3 oné Jocoboohny 1904 have vorhed on the
guontitative dotorcdnotion of eotrosone oo TLC, uoing opootros
photoaotrde ond photograned.noltonotese tothodos Duncroug
invonticationo hove becn carvied oub on tho appligntion of
TG to dotcenino urdnary cotrogonoe Siegol end Dicfmon, 1965
replaced tho column ehranatograply iu tho aotablished method
of Brown Wy €, uaing on adfed intornal tritive pbandord.
~ Totdz aad Chabtorad, 1964 subjoctod the urine extract to &
pro}ioinney coporcation on pold woohed oildcn Goly usiog bonsonos
ethy) neotate {50150)y $oo folloring four monec wore odtoineds

a) cotronc + Zecthoxy ectroncy |

b)) cotradiol ¢ ring De<ekotolo and 17 Robosteroldos
@) ootriolo tdth 10, 1Tetranomyeolo}

4) ootriolo vith 16, 17-cdomplyeodoe
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Jung ofende 1903, hove quotod e ohortcenod prooclurc cith
oaly ciaglo TI0 otaso oa oflien §oly uckog Denoanes othop
{40s50) und Gobor ropobion on tho oluatcos Horcun and Urodys
1063 poparted doteotion of ootrozont $o ceccme o8 proparoticho
by 2. )

o mnsi.b}a dovodopticnt oF gooediqudd chraoatosraphy
too cugscotod by Uartdn end Synoe Ao 1941, bat no prasticol
vork cao poported untdd 1992, chon Uartin ood Juoo docerdbod
Lt0 mpiteation to ouparction of volotdle Latly soidoe Valuoe
blo plonocy wark wo gocded out 40 tho I.0.d. Lobopaberiog
ab Uiondngton, D83dinghon end Dlackloy ond thersoftor a pirooa
of publicaticar bogan vhieh hao slvendy rooched £10ed dovele

In GIO the coporation of o Linturo of volatile organic
tompoundo 40 offceted vith o of peroun cvisd inprognated
Gith o nonwvolatilo Iiquid, ucuplly roforred to oo o otolicomy
phoocs Tho colud 4o RorGolly 40 oguilideiun with an dncet
goo £lotdng thooush 48, chich 3o bnow o0 emwwdlr Guos X2 o
cooll volumn of o oizturo of wolaile empoundo 1o macof:oa
dnto tho poo 8tronss of o polnd $£8 cotozo tho oolunn,
tho gompoacnto of tho odxtwes oild paoo through tho ¢oluon
at difforcnt rotoo cnd wdl) asorge fron 4 copabululys A0
ogch couponcnte poocoo olong the colunn 46 do altormabely
Giocolvod dn, and wopordced £red ¢ho otntionory phaco ond
48'0 rato of travel tAll Gopand upon 440 OO VAPRUD PrOSHUCO
atove 160 oolution in tho otationasy plhecos TR0 guo encRging



. 38

£rom tho column io panced throush dovico vhich ﬁo'r.ﬁcﬁn'
eooh pocponons of the pixture au A% arcdvess Tue dotcotar
pocponoe 40 pogordcd cith o potontionetors

Tho epparatus roguired conodoto of o ooures of carvicey
6oty the codunn, dotestor and rocopdeds In additicn, volves
arc roquirad €0 control tho goo proocusos st tho Andot cnd

Gutlot of tho colum, o fiowdeter Yo neacwre tho gso fiow throush

the oodw®m and povor cuppiios end rogudaturo £or the Deatoroe

The colun canodots of on fnddnato ndxture of Lmmort
pupport cad ototdonoyy phoco inte o tubo, Kleovlouly
ic uded siuont oxclucively ao on fncel oupports Conoidoradle
wuoo Dao boch nodo of coldto 5454 4 furnoeo dnculaticn bedok
grouad ¢o ho particio cipe 50100 meob {chromosord) 40 oloo

Idenily, tho ototionary phoco chould Dol hove vopour
procouro of tho opurating tcaperature of the colun Tith o
nonwpoder otationnyy tho nonepolcre coumponmio aro
peparnbold accorGing to Shele orbor of bollddng podnt, tho
polor comzencnto paos oro ropllly than BCG=pAloS Vopoaro 02

imddor Dodling poinG throusd tho columm. e cwkmly uoed
otadimery phocos arey | |

Cintionary phinooo Appron
- operotingedeaptraturco

o} I’c:mffm n;awma
Liquid ﬁwa.i"m
b} Ciddooncos
Iy}

ddoone ofd 400
C434cone £roacco Y

140
102
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8} Loteros
oyl phthalate 100
rderegyd phoophaﬁe 1L0
Polyplycod $20
9 Gmeggal;e Jeno Glyeol 0o

oHio 00l A |

ki 190
W}m&'& | 120

0} Booolanecuos
Dinothyl culphonnto 49
Dlothyd Lornemdde 0
Chhylcno glyeo mw ndtrate 40

a0 colwm 40 heated wath o thernootatic hoster vidh
teaperature copotont to #te A fnoet goo froc foen fopurdties
40 uced oo corrdcr goos oot ocnonly uoed corplor gooto
pro ndtrosen, corboa Gdondde, boldun axd hydsosoms

Loapdo dojostar do oltoched G0 o pbmt‘. vary eloos o $io
pesindeg of tho colme 230 complo 40 dnjoetcd okthar 4 Che
form af dquid o goo W o bypodcrode oyrdaso 4nte tho dalod
pot threugh o Sublbor ooptud dnto tho COMIe

“ho gefcotor nonouren tho cmpounic ap they svept Sheoulh
the colume 700 dotoster o froquently baocd ou oithar ZAc00
jondoation or clcgfrono eopturos TRo dotceler do Makcl with
$0 o potenticmoteie reecrdcrs thiod profucco 0o pecilio oF
fho DOperOSLen 05 b BCR00 OF pealio of VCryIRg 2atencity. The
ceon wnder tho pooko 40 dircetly propowrtionel o tho conccmw
ﬁl‘mi&aé of ¢ho conponpcnso 4o Cho origiack ndziurcs W0 pook
orocs gon Do Goderndncd autemnticolly by uco of on cloglreddo
IntCorntors

"o poculto of 016 con Lo caprcoced dn Sosmd of potcation
voluzo Dv, thich 40 tho voluao 02 the eofrdcy Gao Féquired o
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40

01u%0 o cosponcat £ran tho colucm, ar $n terno of retentiad
timo Nt waleh 40 $ho Cimo required far clution ¢f tho scadpios
Phope poresectoro aro ocorly alvayo expropced An ﬂm:éa Polotive
t0 o otanlcrd compound (ao GRv or 1W1%)s

leny GSmeo CIC 40 conblaed vAth [0, Thooe 4nvolve GI0
Yoohndcuos fer coparatdon cnd eotination purposon ond [3
tookniquoo £or idontification purpocode



It io nececomry 0 Gotarmine the slans of cumpound
| amm isolatian, safter dsolation, snd purification of the

seponnds After confirmation of w: Bomogenelsy Revs
* ;i;;_zb spat 4u seweral 10 and GO qyazmﬁ the olase of
compound : sdenr from it’a responGe t0 spos tots,
‘ma it's spmm.i thwiaﬁom empl«ﬁn ddentification
-w&mn the olass depands Upoh detcraination of melbting point,
optivel rotation, elewntal stalysis, woleculsy
spestral studles such asy ultrs viols
fafrs rod spectrulry Mass speotrum and xudismr Segnetic Yesoe
sancs snd then comparing these date with thooe in the literae
tures & known plant compound can e ucually 1dentified hy
gomparing the VUL spoty overlapping XsBsp Levs at0s Howswer
12 the authentic materipl Se ot available carsful coupsriaon
with iteraturs datas gives sufficisnt information for its
ummum £ » vow compound Lo present, the structure

ol through chemics) degradatin ar by prepering

the mm by laboretary synthesic and by the knosledge of
blosynthonin 0f the Syps Of compounds in plants.

thw « em;:m bao bsen ;mrswm and 4ts moleguler
nonogeneity mscured, the firet operation negescary in deters
oining 4to otrwoture Ao 0 know how many atons of each kind
are prosent in its molecule, This 4s obtnined from the pere
centage composition of the elementa present end lesds to en
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epirical formulay i‘hﬁ‘. eloaonts gommonly found in orgonic
@ﬂmmmém ara gopbony hydrogen, oOsygeny nitrogen, Lalogaio,
sulphur and phosphorun,

Copbon and Hybrogen s In quantitative combuntion snmelysio,
mim Mmﬁfacmpm 10 burnod 4o oxygen mm
coppor axkde at about P00, Carbon dhoxide a mater are
produced. and are individuslly cepturcd sad webghtd 4n sbOGrpe
tion tubsoe Ihic 1o accompliched YW f£irot paceing the conduow
t403 cacop Shrowgh o tube conteining e neutral desolcanty cuch
Ao aapoosiun perchlarate {aahydrous) s which sboarbo the water
vapour ond convorto 4t to water of hydretions Thed by lendiag
then through o bube gontatning finely divided ooBlua bydroxide,
vhich nboorbs end converto earbon dloxide $o oodiua ocorbonates

Bitronon ¢ Ef o compound contakno ndtropens m*a englyoio

%0 froquently uced to dotermins tho porcendage of this elemant,
“he subntonge 40 nized with cuprde oxbde apd Weought to & dulle
rod hoat, shiich rooulto 4n complote oxidation of the arganic
naterinl.. Tho reculting gacen aro pacsed over 4 ourfooe of hot
coppez to reduce nitrogen oxides %o nitrogons The othor mare
rénotive gaoss are chationlly aboorbed, and the recidual volune
of pitrogen 4o meoowrod at corofully dotornined Sonmparaturos
oné prooouross Tho welght of nitvogen 4o coloulatod and divided
by the dnitial sanple veight to giw fragtioo of nitrogen in
the mm conpoands

Sulphur and Hnlogens & Sulpbur eud halogono sre detarained by
etmplote ﬁcamcaswf the orgonie coupound wAth hot funing
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- nitrio sold (Carius fethod) or sodiunm poroxide { Parr method).
The culphgte or halidGo fong i the resddue ave precipitated
and weighod oo bardun oulphate or cilver halide.

Oxygen ¢ Tho amount of oxygen in au organic am:;pm in
gemrauy dosarmined by A4fSeronce, $e9¢ all other clomonts
i tho cabstenvo cancorned are dotorsined quantifiativoly ond
tho cun 6 bhe perconteges 4o subtracted Lron hundred. The
44fforonce givop the emound of OXyGen proeoanbs

In Zer Ueulon'o mothod, osxygen io entinated by heating
piropgly the a&zﬁaﬁéﬁaﬁ i g current of hydrogon end pesoiog
~ the vopour over rclehot platiniccd nobeotos and then over
2inely dividod nickod mounted gn thavium oxide ot SI0+C, She
oxysen 4o thuo convertod dnto woter vbich 1o abscrbed by fused
colodun chlordds or concentratof culphuri nedd over pumice

JFopirgon) foremip ¢ In orfor to convart those dato fnto an
wgztinax formula - tuo oiope are roguirods

‘&) Veicht of enth olusont in tho somplo and Lto parcentago
b} The relative weights in tho sonplo are thin convarted
© to rotio nuabere Of atono by dAvAding by Gho eteale
‘metght of that atome
¢} The ralio of nusbors of gtoun convorted to mocreot
chols nunbor ratics 2irot by dividing coch ¢rudo ratio
iy the 1{:@& of then, so that cuo numboy goos to
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unitys cond then mmltiplying esch bty cono intoger oo an 6o
ercate dntcgers of cll Potioc nunbero.

A pure eryotpdline opgenic compound hao, o degingbe ond
oharp nolting point, Tho prosomeo of omald quantition of mipe
eibdlo or partialliy niocible, iopuritics usually produce o parkod
Ancrenos 4o tho nolting point ronse and ecuco tho cotenocnmb
of noiting o ocowr nt & tonperaturs lovor thon tho molting
posnd of the puro cubotchoo. Tho polting polot 4o thorefore
o woluobie eritorion of purity of on orgonie coumpound,

The omporinantel cothed in moot common ueo 4o o hoat
o enld goount (about 1 ng) of tho owbstonce 4o a copillery
tube 4noorted dnto cithor o parsffin both or clcotrically heated
hontors 00 tonporsture ol vhich the #&mgms nolts cunpleteldy
o rocordaed oo ehommin«c; pointe Tho toplilory nolting poing
tuboo aro propaved £0on coft glaon $ubcs. Ono cad of tho
enpillary tubo 4o ocolod by bhoating 4o ke S:';ma. o oub-
otance 40 crushod to povder ond tho open cnd of tho ooplllory
tube $0 puchod fnto tho porder end Sho poudor Lo then oholen
- @ova the Gubo by Sopping gently Sho voaled ond on the bonel
or by gontly draving the flat cido of & £ilo olang the upper
ondl of tho tube. Tho procedurc 3o ropeatod unsi) the lcagth
0f Mrbtiy-pockod oatorick $0 w5 mny ond tho outoide of tho
tube io finally viped cloens

oo principle types 0F molting polnt cpoavntuc db ooonom
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use oro thoos in thich hcating of tho copdlicey fube Lo by
tosns of o heated ldquid bath ond those 1o thich bosting o
 eoprdod cut in, or om, ub oleetricolly heated motel blook.

pompounde thich rototo she pione of podariced .Mgm around
i%p naio, vhother thay arc in gapcousy ldquid or welton otabo,
or i polutiony are cold o Do optically setives Dhdo proparty
arices £roa the look of cordaln olswonto of cymotey in the
1olooule (1e0uy o 0COUPO, & plene oF b NeS014 alternading axip
of oymmotry) with tho yoould that the molecule cnd it'o mirvor
dnngo are nohecupor. . $mposables. ’

W g toon oF moacclyeanatio light io paa'n;aﬂ throach o
geyotol of Iocland opox, 6o Doemo are trencmittod, each
viteating Lo ono plmme vhioh Lo perpendicular $0 tho othors
A Ddock prica 4o compoced of o cootions of Zooland opor 00
diahy cnd ngodn ocoled ©ith Oonoda bnlcenm, thot oio of thece
Poys 40 cofrooted to the nide 0o that the 3Asht pacses through
$ho prim 1o vidrating An one plave onlys Shio Might Lo snld
86 bo picnc polariosds Thioc Mght 3o ellowcd fo pano Shrough
anothor Uieol pricn ofnmilarly orionted and tho Jight
grom o posut ranoto £roby tuS 4o Mino withy Ghe LiGHb courcos
On rototing the opeond pricm the fleld of wicw gppearo
cltorpately Mcht ond dork and the minioum of brigutncos follove
the noaxdmin ao the oceond pricm Ao rotatod through on ongle
of 90°C, The pricm Uy which the light 10 polevioed is tormed




a8 poluricer and the cecond priom, by sbich the Mant 4o
cgnndocd 30 ondlcd a0 stalyoers

Polesinotcs mwmwwmw (Ldpphel type)y
i WW&%& royo sre produped by mopns of the Mn Bieol
prion nd g omolld priee o leter covors bhald the £ialg
e2 tho main Hicol pricn and 4%o plene of polericotion 4o
ochitly doelined o theS of maln Uivol pricm, The gaglen
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bedsoon the planos of polavisation may do adtceed by a olight

~ rotalion of tho noin Uicol pricn,

Upon roboting the anolyoory o poodtion 3o fouad ot vhich

ono boon in complotely extiogdohod, tidle dho othor tly
pardiolly cxtinguicheds Thorofore oac bolg of tho Ciold of
vicu oppeorp darls, vhilo the othor reunino BScht. Hovever,
shen, ho onalyocr ceoupioo en intcracdiate pocition, tho
£ield of viev oppenro of uniforn rightncors

Par dotorndnation 0f the opbiesi rotation tho naro

© positicn of tho Snotrumcnt 3o detormaped with the cuply podarde

nmotar Subos The solution to be exonined 4o £3138d dn Hho
polasinoter $ubo freo fron air bubbloss Mo (ubo 30 plapcd
© in polovinotor, oud $ield of ovon Ledchineso 40 obiodeed b,
twrngng Sho gnadyoor clookuioe or outdolockuidas laom tho
anckyser hao $0 be burned clockuics fn ordor o got g Sield
of wilforn Wightnuen, the 0ptienlly aotive oubotoneo 4o
ondd to bo fQoxtrorototery o (+)s In inoverodatary o {w)y
the onolyoor hao to bo turnod enticlothidsc, Tho rooding
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on ¢hrenlor coole {using varnder ocole) 1o noSod.
The propdiude of the optienl rofation dopands wpon,
1) oobwe of the Mncmm |
2} longth of the colum of ldquid through whioh tho
9) vovcleagth of tho Mght caployeds
4} Soaporatpve.
5) congohtraticn of the opticaily cotive oubstanao.

ho gpeoifio redation for o noot cotivo 1docuid ot
tcapcrature €y 4o glven by |
{ < 13 » < vhero, ?‘-ﬂ the sngular
rotatian, 3 Lo tho longth of the
colunn of Mquid m Geejnotore and 4 o tho denoity ot
- fmaporature Os

Tho opoeific prototion For m oolution of an optdcally
aetivo tubotoneo $o glvea by

< _ 400

(9F o=PF = Tl |

vhceo 1 1o the deogth of thoe columa of ddquid du doeinctoro,
¢ 1o the nmbor of groac of cubstoneo Gbosolved dn 100 ml. of
the polution ond 4 3o tho duweddy of codulicd af Itprature

he o nolooulo aboorbe ultraviolot or visible iigab of
groguaney V or savelongti A 4 an oloodron undergocs o trancition
o & lowvcr G0 Dighor enuogy lovel dn tho oolooule.
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- 7he energy diffarawo AR L6 given Wy the esprosoion @
AL w by wBS vhero, b 10 Planck's comotont cad
¢ 4o tho volooity of the radintion. Ssturated nolooulen
{and groups in polecules) avo tronoparont to wltreviclet ond
viaible light. In uncaturated molcoules there ero two najor
| kindo of olocotronie @wm&qnm |

LI e 1 8 Sponoddione thepe are upually acosedated
ith tho oultipic bondo of corbon vith eorbony nitrogon,
oxygon, owlphur oto. ond thoy gemcrally give ioe o

bigh dntonoidy eboorpiione | | |
A} B v ® Gronpdtiono) theso are ucualdy accechated
rAth proups such so carbonyd, thiccarboagly nitreao,
- obe) cod gonorodldy the fudonoity of aboorplion 4o
vary much fouor thon thot orAcAng SPOB fx e o ?
tronoitiono, ‘

In tho gpootra 0f sinplo moloculos the aboarption 4uc
L0 B meeeeer ® tponcitions 13 at longur tnvolengtho then
$8000 ArAEAOE £1O0 tHO 7t weemee ' CXEAEAGS000; BOOOMOO
lowoy onergy 30 roquired £0r N e 7 tronoltiono. The
aboorption coturs over a rangd of mveléﬁam sbout Glogsrnidlo
noxios lending nogt froguontly o twood sbsorpbion curwo. o
i0 bresuco tho opoodng botwoon the rotntloeand and vibrotionasl
tronoddiong of o polyatante moleculo are polatively ouold
and oloctron troncitiono occur fron ranvge of vibroationals
rotational levolo in tho groumd otato to o raaje of ocudh



lovolo in the exvited stato.

Ghanges 4a tho soleculer enviromusnt of the abacrbiog
tleotrong couce ooadl ohdfto 4o A max, ond henso in A B
betweon tho tuo sbotoos Comjugated oystome o¢  eloetrons
ero ptabiliced by reconence and the otebiliocation 4o groater
in tho csolted otote then the ground otates Conjuguted
olcctron oyotenc ave onllod ap chrgnophorec, Uajor ohdfto

" $0 Aonger vavelongth otcur wAth incresood cubstitution oo
the ahroanophoro oiseloBoncs |

- Ancaetrophotonotor 3 A gexm'altwﬁ instrunent for obicining
spectra 40 o doublo-benm ppeotrophotaietors Ta¢ MAght cource
{hylrogen lemp) generates n condixmum of wavelengths which
arc oparted by o prion (Quarts prisn) and thon neleoted ty
siktn ouch thot rotatica of the prics causes & coatinuoucly
inoroscing wﬂ:efu of wavolangtho to paso throush the oldts
for recording purposecs The oolooted congehromatic boon 4o
then oplit dnto tvo besno oho for pmosape through the uninowm
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soemple Giooclved in o solvont end tho othor Lor papcage tinough

oolvant alono, Tho tvo beanmn are each noacurad for dntcnoity

by & pbotoslootrie colls The later io subtractod ocleotronicnlly
fran tho fornor to give sb Lnvenoity {aboorbonve or tranouicolon;

odcnal thich 40 chorcetorsotic of conpound nloncs Thio sigoed
io rooarded cuttnnticelly 0o o greph sc o funcedion of the ugve

Jongth boing utiliced,

Tho shoorption speetrs can be nasn
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oolution egotnot o colvent blouk using e autosabis reoanding
epostrophotonaters For oolouwrless cHupoundes GoaoUPCHCRte ere
Bado 4a Sho pange 200 0 400 nepocotorp (om) g Lo soloured
ccupounde, tho renge used 40 200 o 700 am. The value of
ultrovioiet vicibio opectre 4n identifying unimovs cipound
40 rolated to tho rolative occuplexity of tho cpegtrus and o
tho generad povition 0f the wavolangth mextos, If o conpound
shown o olngle abcorption dand botween 250 and 260 pm, 46 could
bo ony o of a conciderable nunber of compounde (0.8 & claple
phonol, a pucine 0r pyrinddino an aroootio asdno aokd and

Mo 3ntrosrod rogien inoludos radiation st vevelsngtha
'mm 0.7 00 500 us oy in umwvoninbors, bobwoen 14,000 aﬁ"
and 20 cn ”‘ waon the epergy of radiatiod godnoidop with the
encegy Gifforcnon betuoon the exoited and growsd etofoo of
folooulo, then the rofdand cnaay 4o absorbed By tho molocude,
onnodng the Ancroase in Mza notural vibration mfi thug bringing
s chengo fu ite e&mﬁr&aﬁl dipoie poticnts InScoerod opectro
seopy dnvolves the twhoting, benddngs rotating and vitrational
pottons in o WM&Q |

Strotoblng vibwntions fuvolve changes dv the frequoncy
of tho vitwrotion of bondod atono along the bond axlos

abed , In agma&r:cai slrotohing
mode thavo tu no cuange 4in the dipolo momend ac thoe tho atod
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move squal Giotancos 4n opposite diregtions from the centred
atons Such vileations arc dufrared inactives

)} Anymnate Siratoning ¢+ There 4o & chonge Lo the
étpnla monent, aﬂwa &tmng theos vitrationg the ecntorn of
biphoot pooitivoe chorge end negative shorges move 4n ouch &
way that tho clootrianl contre of tho group ie dicplaccd from
the eorbon attm, Those vibrotions arc obuorved in tho infrared
opoatrun oFf tho nothylong groups

~ Thon o tiwecwnten cyolen 40 & part of & lapger molocule
4% 30 poopiblo $0 bave bending or doformation vhbrptions.
Thooo vibratione fumply wovoanont 0f atoms out fren the bonding
axioe

ga or geiocoring 4 *i%a tvo atous connoetcd
%0 o oontral aton oove foward and awgy Lron enoh other mw
ﬁafm!mm;m of volauoo anglos

osinge back and forth in a pleio pespendioular 0 Sho moleculete
syonotry plancs

| 4) Tulotiog ¢ Tho oiructurnl unit rodaton book and forth
areand the bond which Jodno it to tho rost 0f tho miaauim

Splittdng o mamg vibrationo duc o inwplone mﬁ Bl
plaae vibtraticas 4o found with lorgor groupo Jodned L o coatend
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| aih.

- The dmtonpity of an lufrared aboorpbion band 40 prepote
tionol 4o tho oguare of tho rato of change of dipole monend
with roopeot to tho dlopincoment of atenoe The vilpatione
oeour ot opecific froquancios govormed by tho abasic msovos
and otrcgths of chemigal bonde. Thio con be glven oy

vhoroy ¥V »  groguoncy of vitratiany O = veloeity of
ot K = forcc sonstonty A » roduced Daoo oF atono dnvolved.

inira ipgetroproionetor ¢ o doublewbean infrorcd smwom
phe‘bmt;&r hoo o cioghe 60 Bittrowsaounted rockenid priomg
uhich oon Do roplgoed by otiher pricoo. The gmtm Filtars

- romovoe tho ooattored lights By noans of ccobined rotating
oirpor ond 1ight intopruptor, the courco 40 £iicked olternately
botwoon tho roforcnce 4od canplo pathos AD clootric eol
nndutoing eonctont encrgy Dhwough tho cpootvuss Thio 00w s

o pobentionctor tapped cod chanted at covoral dntoevals about
1to cirounforonee to yield o veltoge {Rotribution Roorly prow
portdonal to the olit vidths requirca for uniform cnergy
diotribution, Iy balansing tho voltoge £ro0 o petambicaotor
goupled to tho aldte, auainat tho cam woltaso, s ooryonotor
maintoinoe the olito at the proper volues Tho hom €900 &
Globar coureo 1o ghopped ab 13 OPF ond tho thormocouple signal
onplified, reetifiedy and SAAtcred and rcisfulated at &0 wyoles
to drive tho tuo phase rebalencing oorvonotors Iho opeotrun
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is rocordod directly in trenanittence on tho oliavbes

o opoctrs 0f tho capounds arce ueooured eifhar 4n
chloroform, or eorton totrachioride, mo o mull with jujod ot
or in ooldd otato, Dixed wih potacoiul bronddo gu & thin
@180, ¢ n Boot £41m of the oubotonce, |

o gpeetra give voluable information aboud the vorious
funotional groups or boude duo o tholr individusl vitrations
in tho molosule, Tho following Soble chows the infrared
froquoncion of sone functionol gPoupos

{hen beabardod by elootrono; ovory wiodcoule Lonigoen
- $e eamiqml.ya A moleoule Doy sinply loco e
¢loctron or &6 noy mmt into two mualiar undtoc, an loniged
feagncot and néuhm particles the oum of vhodo Raocaoo equals
tholr procuroars Tho ropldly moving ions, after being acculos
rated by the olcotrontatlo slito, are dsverted $ato eivouler
poth Uy o cagnotic $40)4 paralled to tho ulite aud porpundie
cular %o the don bemms

Xono of mooo o {40 G)y @ad sherge o (in abecudaabo) s
an pooongo throwsh oo aocoherating cleotric Sield atisin &
volooity Vy whioh 4o osproscod dn teznd oF tho agcclercting
potcatial V (4n abvolts) and tho Minotic energy Of the

- And4viGuod oten mo 4% leaveo tho clectrie £ledd, © o = o¥

on cedving Lo tho volocily torny
v 4- 207 |

n
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Lguating the eunteipotal and scntrifugal forges £o vhieh
tho ton bomwm 10 subjeoted .on entordng tho uniforn marmotio
fiold H {4n gavon)

>

"*%‘ » Heovs

Zach 1on follone ito own droular trajechary of roGiug
ra, e 4o proportionnl Yo poacatun ond givon Ly,

iho rodiuc 40 odoo espropoed 00

redr [

Galy thoso $ome ek £oklow tho poth wich coltoddco wth
tho arch of the snodysce tabe in Gho g gretio ficld aro brought
0 o Zocus o tho oxit oddt, vhore tho dotoctar Lo dcontods _
feno 02 other mano/ebarge (w/0} rotso otyiks tho anolyse: tube
{oramdod) st oouo g@iat, &re noutraldoods end ore pumpod cug
B gyotem along vath al) othor widondocd Roloouden ond unohargoed
feapments,  Thuo, $ho nagnotio £Leld claschficy end ecgrogatos
tho 2on0 4nto boone, vach of a differcnt /6, whioro,

""g"“ mr

%0 obtoln tho mnos opoctrws, tho mcalm"c:ln:; voltoso Ao
voricd and cooh ofo lon fraa Light to hoavy Ag Buoeousivoly
broucht 0 o Socus oo tho oxdt oldt. A nacnotie ahndyscr algo
fooucop fono that are of come meoso ond voloolty but of dilforont
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- 4nitial Gircotiono.

Oho pamplo 4o ingrofuced 4080 & low veooun cide of $he
pyoten vhioh So neintpined at 10~ g0 10™? & of purourys She
moloculcs arc boobordcd with oleotrons codttod from B heatod
£ilczonts ™o dircotion 02 thoe oloetran otecald 3o controlled
by a ooureo nognet snd the mﬁmnuzx regqulated by the cmiocion
rogulators UGasionioed moloouiop oPe deosm Gt of Ghe ayctem
By oo axziquot pudp. 7ho podltdve doac gro gecodwated W e
high voltope and focuoed by an fon lono inlo a obarp bewc
Yuio Wighevoloeity doo boga pacccn through o norrow woldioating
oldt duto o rogdon £roe £rom olcsnt:x?;c #ielddn, farodng o codddvatod
beon of unifoen cnorgys Sodo don bonm pacceo throush o obrang
magnotic £icld, and looo of dilfercnt maocc follov g¢ircular
potdo o2 Adffcrcat radide DO foao baving o porti¢ulor opecie
2ic paoo peco dhrowsh o neyrow oollootor olit and oirike e
eolleetcr platos Tho gollector platc curront 4o Gepowedy
shich giveo on 4001000402 of atundoneo of tho parbleulor Haoos
chich $0 rocerdod ot o peak, g o ¢hart papers

“ha naoo opcetrn provide o gecurato woloculer -mi@e
ond yiold & complex frosroatation pattcrn thioh 4p often
chepootordotio of thot portiowlcs coupounds |



o6

Buclesr magnetis YeOaIancs SpECtrOSCOPY GONOETUS Pedios
frequency (¥} induced tranaitions between quantised energy
ataten Of magnetic neclel that have beets ovisnted by megpetie
Rieida.

To sddition SO charge and mass, sbout half of the
known sucled pousess spin o sngulay moment, Such necled
yapunble o tiny magnet; snd when placed in & powerdul,
undform sagnetio £ield, Hos; tend $0 mssune an allowsd
ardentation with respect ¢o the external field, Howewer,
the nuslsl do not slign perfectly parslisl or antipsrallel
to the fisld. Incrensing the atrangth of the fleld nakes
the uuolsi precess fapter. Thay ¢an do made to undargo
& traneition %0 a higher snergy level bty applylog & esoond,
much wesker ¥f field, Hes at right angles to the unitaw
magnetic fieldy Ho, Uhen the fvequancy of the rotating
souponent of this seccnd Lield reaches tho prepossion
fraguenay, the gploning nucled absord emergy s mp futo
higher ensrgy level.

The resmencs frequmoey; Yy that effecte transitions
botween energy ievols s derived by equating the plenck
quantun 0F energy with the enwgy of yeorientation of's
apnetic dipole,

ABmhy =<8 wnere, I spin quantum o



undte of /2§ b« Planck's conebenty 5w ensgy.

Saure will be 2% + 1 possidly orienSations and corees
uponting ensrgy levels, mmumxmﬁymmm
weucived spectra Decause their slsctrie qualripole aom
4o weros Tusss umedet seclude '8, 95 wa®,

Bl g bTa ,*{'.7-& gt Ohifts 4n rastoant Lreguency otowr dus ¢o
ywﬁm chielding of the nuolel fron the applisd sagnetie
field by the sleotton olond surrounding the muolel, The
dcnpity of the olectron M variecs with the number sod
nature of the neighbouring stoms. The manuitule of the
effeotive $teld Lelt by vach group Of nuciel can be exproe
eced s LolA0NN, | |

HM&K&(‘I «§) e, & = mmamwmm |

Thity, the protons at verious eltes 1o a Bolegule
WM&MQW”WWW%WW&WW&
phiclding paransterps 4 fleld or evesp hrings oub prolong
at sach particular aite into resonatge tbe after snother,
Phe more the field indused by the clroulating eleptrons,
the mare 4% ahiedds the nucleus and Epposes the applied
£1e4, requiring higher field to achieve restnance 3£ the
24018 s vardedy; oy lower restnence esergy 4f the frequonty
16 varied.

ROatise m&m mms wmnme spectroBsters
amploying Gifforant fisld etrengthe 4% 4o deniralls to

v
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and with respsot to the resonnnee of veferance &mmw
Tetrometiyl sllme (Ti9), o the referonce compound for proten
apectra 4n non gousous wedin. The position of WS 1o e

sapotly ne 040 00 the  soale, The magnitule of the
chenieal ahifs 4o sxprensed dn parts per allliwn,
e

- x 108

wheres H sample » positicd of sboarptics o Lo emple

B » pusition of sbtecrption isnes for TS
axpresond in freguency units (Hse)

v » Cperating frequsnoy Of the SpeotEoe

Another sogle used for chenionl ebift is Tas (D)4 in
vhich T % 100 od o

Reovosendsd referonce materinls for othar nuclei dnolude,
corbon Sleulphide or TH3 for 100, 10kl oraftucrome thesie
2or %5, and phosphorto mosd for 2'p,

Sphnegpi pidng ¢ Huolgl can Interact with exch other t0
oQuse thm npnttiag of the charp regonsnce liues into
multipletuy celled apinespin coupling. The otrength ef
coupling, denoted by J, 1o given by the specing of sultipiets




The nuaber of Lines in a multiplet is given by 2ul o 1,
where, 0 « pumber of vucled produgivg the spiitting., Por
- protons thie becomes 6 ¢ 1 lines, The relative Lotengity
of eseh of the multiplets mo roflected in the integeal
curve; ie proporsional %o the nusber of nuciel &n the
group. Inbonsities of the peske wAthin a multipiet are
propartionsl to the cosfficients o the binoatal axpansion,
Thie, Ooe neighbouring proton splites, the ﬂma TREO
nanve to & doublet (131), Swo produes a triplet (1i2i1),
three produce a quartes (1331543), und 20 0 The ares
under ap sbtearption band o proporsional to the nuaber
of mucletl respunnible for the ebsorption,
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The specles Ipomong dimitatn, belonge t0 genus Ipveoss
of famlly Oonvolvulscoass It 4o & poremial herd, with
large ovold or elongated rootes The ctems are long, thick,
twining, tough and glatwous.

Avout 100 kg of tubers of the plent inouoss disiggte
mammww s Wore collected from Dapold (Dict.Retnagird)
of Heharachtrs, sovn aﬁw the and of ralny mm. The
tabers wers washed with !mw bt remove tho attached olays.
Qmmmﬁhﬁam&lﬁmﬁmﬂmamuwmmm
powdersd 4n a pulveriser,

Extenctiont The powdercd matarial was extracted with psiros
louis ether (409 « 60%; in a soxhlet apparatus enbhanstively
for 7e8 Tuns. Tits was tested for syerolde using JAverane
Burcherd renctian, - The extract gave strong positive best
for stercids succescive sxtracte with chlorofarm end
Bothanod gave weak pocitive tost fop stercids, Theretore
petroleun acha#“amacﬁ wae used for chromatographic studies.

The extoant was concentrated unfar reduced pressure
and at controlled temperature (40° « 50°)y wsing fiach
evaporatoe (Certer, UsSeds " ) The concentrated
extract was otored et 4°C until Mhew use,
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The thin layer plates (20 x 20 em) of silioa gel
& (HDH), wero prepered by spreesding the eillos gel & slwrey
(10 gn of silica gel G in 10 ml, of distilled weter), oo
& glags plate by hands The plates were dried at yoon
temperature gnd then astivated by hmém fn an oven for
i hour at moc. The plates were then allowed to ook &n

g desicator.

4 drop of potyroleun ether extract was applied 2 om.
sbove the lower sdge Of the plate with the help of a thin
oapillary tube., The epot was sllowed 0 dey at room
temporature. The plate wao then put into a ohromatopraphic
chanber previously saturated with the mixture of pstroleun
sther(XUH,48) & chlorofarm (BUHyAR) (10490}, After the
dseiredbie yun of the solvent, the plate vas removed from
the chromatographic chember and wae alloved to dry ot

prepaved by mixing 5 mls of concentrated uﬂpmwzc aold
with 15 mil,s of apetis anhydride, The mixture wan then
adided dropwige into 50 ml, of absolute aloohol kept in
ice datho). The plates were gllowed tu dry at room
temperature, then they were heated in an oven at 110°C
2or 10 mibutes end were observed for various coloured
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apotss The extract showed four spote and wire named an
Taxyy TRy, YdXy, YAX, above downwards recpectivelys In
Lew sxperiments the petroleun sther sxtract was run
simuitanecusly with B -sitosterol os & referwnce componnds
m‘:g sorpecponded to the spot of & wsitostercls The
extract wes then subjected bb adsorption columm chrouatoe
graphy for sepavation u& sberoid fractione in large

anountee

T™he petrolens other extreot of Ipomoen diaitets, wos
oubjected to the sdoorption colwm chroratography to
in0late the oteroid Lractions An pure fora and in larger

snounte.

mah; ﬁiﬁh WAG mﬁmm Wy mm in an oven gt 110°C
| m 2 hourse Then it wae reanoved Lrom oven snd wes
sliowed to cool 4n & desiontar, |

Bagking of coluwm s In & gless ooluma (m % 2,5 m}; &
plene Of glasa wool: was plated st the bottom of tm colum
with tho help of long glaes rod end solvent mixﬁwm

| petroleun ether § chloroform (10490), was sdded to b,

It was ensured that no alr bubble was entraped in the
glaas wool, 200 gn of gotivated silica gel wao plaved

$n & besker snd a slurey wes prepared in the solvend
mdxture, geﬁwmm other 3 chloroform (10420}« The slwryy




iy poured into the colum at the gcoustant apsuds The
mnm of golvent W was aliowed B0 drain off, The
Jumn was Msh#&r tapped 2o thnt paciking

dissolved in 10 2l. of atxture of petrolews ether § chlotte
form (10190) s 1% wao losded olovly on the silice ged solum,
keeping the Lliow xate of @am 30w0 ml/hour.

fraptions wepe collooted in m teat tubsy.

A3 tho frooticns wers sorocned uoing TIC ab depuriboed
earlicr, on silios gol G snd using petroleun ethers ohloros
form {10190}y so @ solvent eyotems, Fractions showing
presence of sugle spat were pooled bogsther; the solvent
wie alloved to m&mm &t room temporature. The @mm
thuo Obtatued { I4X, crude) wes further purified ly rechroe
matogeaphy on aotivated silics gols |

R 2 16z, (ofulde)s 18X, wes teshromatosraphed
on wtiﬂ?atm ailioe aaz golumi ae dosordded earlier 4o
resove all colouring mattepy 045 gn of IdX, was doaded on
200 gm of acbivatod sildes gel colum m was eluted with
the mixture of petroleus sther ¢ chlaroforn (tor30). e
Liomerate was kapt constant at 040, ml/our

G
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feactiong were collecteds The m?smﬁ was sllowed %6
vaporate st #oon tespsrsturs and the compound IdX, wes
further purified by studying the solubdlity of Ik,
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{fioation » i‘&x% wes dissolvad dn Jittle ssount of ohloeo-

a‘m (Mi ARYs About 10 mi of moetone {mg AR) wan aided
to 4% and was Rept 4in a deep fresger U@mwalﬁ-p )
at «55‘% The procipitate wae filtered with the filtep
paper (Wam } st « 35°, The precipitate was
0 several tines with the chilled esebous (e35%) o
| then ﬁwmlwﬁ % ‘

&) petrolevm ethers chloroformt methenol 10180410}
b hﬂpmm ghiorefors um&m and a)
Manm (30170)»

10 ardor B ﬁa&em!n& the olass of Idiyy 4% was teated
for verious goloursd opot tests of steroids {stehl, 1969),
Further it was studied for i%e physioecchemical charasterise
$i0s and blologloal achivitien of ateroddn.




Zeat tor Phenoldo sterolds ¢+ The compound was dissolved in
ﬂmwm ena wan appued oo g etrip of filter paper with
s thin cepillary Subes The spot wao allowed to dry at room
temporatures The strip of Lilter papsr was 4ippad 4n the
Ferrioyanidesforric chloride rosgont {The Emw
forric repgent was propared by nixing qu wm ot is
agueous potassium Ferricysnide solution with 2% agusous
ferric chioride solution just before uen).

& 8% anglyein § The following qualitabive test woe
pwtmﬁ tcm «&otmﬁim of uitrogen, hologens and sulphus,

zb + {lassalgne's test)

- n the short tube of hard glmos (67 x ¥ on)y & dry
olean picce of eoddum was dropped and hested, then fused,
& 24ttde smount of substance (I4X,) was ndded Over 4% and
heatid gently, Purther emsll quantity of 10K, wes eAded
ang hested 80 vednsas for three minutés, The tube was
broken 4n dsotilled water in & Aish, The solution was
sonventrated by bolling and filtsred, The filtrats was

4vided 40t0 portions snd tested as follows.

a) Jenh for niteozent 10 sl of the filtrato was added to
% md. r:& paturated ferrous sulphate solution snd oue drop
ar B3 sodiun hydroxide solution, and bollsd for two minutes
2wd drops of saturated solution of forris chloride were
wided to the boiling D01

with soncentrated mmmmo aolde

Io )
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et T 2 mle of the Siltrate, cae drop

of 5% mm mm:s solution wan added, Followed Yy
sddition of Lfour drops of 1% of frech wolution of sodium

pitroprusaide,

)} Zang fov helideg s 5 ule of fildrate was acddificd with
cmm wiphw&o aoid, btolled for 5 nmibutes and then added
& fow drope of dilute nitris acid and silver sitrate.

int * The melting polnt of IdX; was detarmined
on almtzmany heated mlﬁnﬁ :mm apparatun.

m, wag xwwﬂaﬁ hy means of ultraviclotwyisible spectros
photometers (Kari-Sies)

Qoncentration of Idx, 2 1 sg/ml {045%)
sodvent s ehloroform
Renge t 200 ni to 360 am,
Celd ¢ 1 on Wredth

by Infrared spectoum infrared speotrus ¢F I4X, wam
m@erm on mmnum infreavel ppoctrophotomoter.
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B it

Results and Discuss

Exhaustive extraction of 10,0 kg of dried powder of tubers
of Ipomoes digitata with petroleum ether (0% . 60°), ﬁxcduced
2.5 kg {25 %)} of the extract. This extract showed strong positive

test for the steroids with Libermann-Burchard reagent,

The extrect was regsolved into four mein spots on 2 thin layer

chromatography plate using solvent system petroleum ather: chloro~
form (10:90). They were named as.Idxl. 18X, , Iﬂx3 and 1dx4. shove
downwards respectively, The rf value of 1dX, corresponded with
thaﬁ of « sitostercl, which wos taken for reference. This
indicates that IdX, is B - sitosterol, Tiwari-gglgL. (1964) have
reported the presence of B . sitosterol in this plant, The rf
value of 1dX, wes 0,76 (fiq.I1).

The crude p&traleum'ather extract was chrométegraphed on
activated silica gel G column using petroleum ethex: chloroform
110:90) as a solvent system, All the four fractions were collected
separately and were concentrated at room temperature, The yield

of these fractions from this column chromatography was as under

Total extract loaded : 1%0 Cms.

Fraction Yield (mg) %
1Iax, 150 0.1
1eX, 70 0,046
16X, 50 0.033

I, 870 0,58
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The homogeneity of these fractions wes checked by thin layer
chromatography, using different solvent systems, viz:

i) petroleum ether: chlorofomm ¢ methanol (10:80:10)
it) heptane: chloroform (10:80)
1ii) benzene: chloroform (20:70)

The fraction 1dX, and Idxé showed single spot in all the sbhove
systems whereas I«:l)(sZ and dea erxhibited & mixture of two or three
compounds, Since Idxa‘is & known compound i.,e. 3 -sitosterol,

‘Idxl was taken feor further purification,

The fraction zdxi was rechromotographed and purified as
described earlier, The pure Iax, fhus collected was yellowish
semisolid having litile oily odour. Tt w:s insoluble in water 2nd
methanol but soluble in chloroform, petroleus ether and partially
soluble in acetone, It gave strong positive test for phenolic

stercids indicating that it may be a phenolic steroid, like estrogen,

The elemental enclysis is as follows:

Element §
Carbon 73,76
Hydrogen 11,81
Oxyqgen 12.33
Nitrogen Ml
Sulphur | il
Halides Nil

indicating & proble impirical formula Gldﬁlsc‘
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ente aotivitye

Estrogens are generally steroids, however many non
steroidal compounds axhidit estrogenic activity. The physioe
logieal effects of the éntrogens sve Obssryed in the torget
tissuss, namely the uterusy vagine, santerior pituitery and
memmsry glands, Junsen and Jacoboon, 1962 ahiowed that,
tritium labelled estrogen Of high epecific activity, gets
bound to these target tissues and theoe tissucs omn selects
tively retain Lt Loy sons time,

Allen snd Doley, 1923 were the £irst to meks use of

; 1 oorpification in spayed femnle mice for estrogen
assels Later, spayed mice and rato were used bty Kaimt end
Doiwy, 1928. Exawns, 1950 showed thet the socurecy o this
method depende on the em;atemas of ovarisotony and reshval
of the follopian tubes, The sensitivity of the assay opt be
inerceaced by Qivect inetillation of the Yoot conpouni into
‘vagina (Sulaen, 1952),

Martin and Claringbold,; 1958 determined the incressed
mitotic cotivity 4n the waginel epitheliunm as sn index of
entrogenic aetivity, The aledno iidce were ovarisctomised and

risad with 1 ug estrone subcutsnecusly, for 4 days: Single
Wmstnal aimintetration of the test compound was done
and the aninals were killed 24 hour later, T hour before
%41ling 0:1 ng coohigdne in 0,05 a) Gietilled water was -
injested cubsutenecusly to ervest mitoeis. 7he vaging wan
removed, fixed and transysrse sectics of 6 u M 2ere
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shalnod vith Heldenhadn' o hacsataydin snd cxantned sleroscos
ploally, Uartin, 1960 foported the rodustica of 2,356 =
teiphenyld teltrazoliun chlaride (0X0) 45 tho vaginal epitheling |
in wioos Zauson oteale, 1939 ToparSed thot tho tdme veguired
for ccapdotie vaginal opoaing pivon ob sootrate rolable iodos
of outrogmio aolivitys Uclug thio obaservaticn Haptumon ang -
Eitteelldy 1949 produced vaginad opening by Snjooding tho
poapgund mnnxw the vaginal opening in Zladay~old
£omolo rotos

wmm; 1930 deceribed en ascay bascd o2 the qbamatzm
that the ubarus rocponds t0 sotrogeno by inwamm uptalie ond
rotontien of webters Tho poak B0o ORIGrved 6 howd eLber nln.nie
ofratitne DRubin olegley 1991 obudiond thio oethod cxbeanivoly
snd dooeribod the concdtivity of threo maturally cotwring
eotrosonos, Jo0outn and Tarcatue, 19655 ond Tevonius 1966,
doternined the offinity of tho tost compound for the cotrosw
gdtes 4o thoe utoruos 7They snoubated the isolated uberup of
rot vith tho lodelled ontrogen and tho upteke of labedled
potroson oo Gotormincds The oot compoundsn ingubated with
the laholled cotrogen 4% accayiag tholy offectivoncns in
m‘ﬁpaﬁm for ¢he rceooptors du the ulerads

Doronn ofenley 1940, domoustrated thet the chick ovidust
o gultable fur sooay of estrogen given cubdoutanccuoly oF
orelly, Horts, 1946 pointed cub thab pterylglutanic eosd s
ssoentisl for the reapunolvancss oF the oviduct,



Sineo the dlocovery of progootorone (cmex*. »aaa) :.t' 8
im%im and aynthecdo and the aaﬁammme of ite azxuowm.
peveral progontational steroldo bove boon opmtheoiped and
parollel to thio wuricus wethols have boen doviced for ito
guantitativo otudy. |

Indomotziug 9

Sornor ond Allen, 1929 doseribed for tho £idot tine
proliforction of tho cndenotriun 4o tho robbit oo ob todicoticn
0f progoctotional activity. Uohpil, 1334 fucther praled thio
sobivity fvon O to +4 doponding upea tho foroation of the
glenfulor thomos Tho inmprovencat wmo Dade by Finguo and
Cortheocon, 1957+ They projected tho ocvloetod ceetions of
ono utordne horn of onch troosed rabbit oato graph papor, ond
the arcac of both the otroual and the glandular pordo of the
mcons &::w.:: dotoroinod by pleninotrys Pioouo phaghes 1957
plotsec the moan G/ rotio {thure ¢ 4o tho aren of gluomdulor
port and [ 40 tho oroo of total mucose) ogoinst log doone
Hao G40ty Obesles 1959 modiflod tho LcPacAl mothod b dotcre
nine tho progostationch aotivity of the cubstancen appidod
1oeally to tho ondomotrdel curfogos Zho rabbds woo pricmed
with ootrosons 24 bour after {he laot doce the toot guapound
woo injoctod into tho luncn 02 Sho uboruo in O« ml 0f vooome
odls

olloving the obourvation of lafwnk w llann, 1359 thot
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tho lovol of gorbonic cnhydrese dn the uteriie ondototriun
dcpentie uptn the functioning of corpus Jutounts Phoous 6%.03ey
1957 wd Ogava end Plnous, 1961 derdved & quantitative rolaw
tionship betwoon ongyne activity ond the dose of progestercpe
sinintotored %0 a eotwoscn pedoed rodlts Thoy prined the
‘mbhtﬁa uith eotragens Progeoterone wac dnjentod dodly for 5 |
doyos  Tho robbito wore killoG on 6tk dny, the mﬁmtw

wan cornpols end welphed, and the cnaymo aodivity wao deotormined
by colarinotrdc wethod of FPhilpot and Phklpot, 19350 wodifiod
by Ldyoke ond Pingus, 195J. The gononetyric cothod L£00 ¢orbow
nic mohydroce eugyne aotivity uas puggooted Wy Opaun apd
Pincuo, 1960, Opovn and Vincuo, 1901 Guoeribod o olmplificd
tooh opoten bonood on ecorkonie anhydrone onsyae doveds in the
endarotrivn, Lolloving o olngio Snjootion of progooteronc
adrindotored to nonprined dcoature enbldt. The Tobbiis wore
Billod 4 dayo after troatoomt ond $ho endonotpiol vodpght and
corbonie anhydrace aotivity voro dotorodncie |

Ueicharty 1920 roported tho dcodduoms roaction im rob
ond Sudnon wi@;u 7he cotrogen primod and progectorone froated
onicnlo roopond to Wraumaticotion oF tho utcrus by Lormation
©Z a Doternal of ploccatal tumore Aotwood, 1933 dnvoutignted
thio phauoncnca 4n Goro dotold ond ouggooted thio mothod fop
toot purponos Orcop ood [Hoat, 1938 cuployed pooudoprognant
rotos 920 roto voare tado pocudoprogaont By acong oF oleotrical
otimiotion of tho corvize On tho £ALLh doy opdmsis wore
ovoricosoniond cud ono utardno hoza vao troumntiscd by ducertiag
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27 gwuge needics Progootorons wao injocted oubcutanoously
 dedly 200 5 Gayos Hato wore kilicd on the 2ifth doys Velvodo
onG Gloavy 1991 peaowrod tho dicmoter 0f esoh bhorny while
Gracnuald, 1001 ougnootod to woigh onoh horns  The porowntnge
ingeonoo dn vedoht of tho tesunaticed horp ovar the nontrae
waabiood hown woo codoulated and plotted egainct the dope of
‘progootercace Ehton and LAgsen, 1950 uoed reto ono wock efsor
opoyinge The avinalo wero priced vith 1 ug of coteegom dsily
puboutnvoouoly Lor ¢ Goy0e 24 hour oftor the looh doge, dhay
wore trooted nith progooterono for 9 dayoe 02 tho $i58h doy
the utorine hora wao Sreunnticed by dnjeoting intraluninally,
¥ 03 of blotenine dihydrochloride dn 04005 md of ealine

( Soxron olegles 1955), Hodjorck, 1960 uocd ovariectoniood virgin
fonolo ndoo, Thay wore lofh for 3 doyo uvithout aoy Srenthonts
Ivon day 4 %0 7 the toot conpound moo adoiniotored, On tho
Hth doye one uterdno horm wao ﬁ"mmnzwa by paoting & thin
ayian thrend oovorsd tioog through tho uteriag vells Gn the
Eth doy both uiorino borno waro oul ofgy woiched end ozmmined
ndatolostesilys Tho oloocification woo medo of Ackwbodto
noalos | )

182008 up

Oraneatareny 40 fmota !:a bevo o biphacle offcot on ovulas
t3cn, DoGlobed cither by otioulatory or iohibdicry eoffcoto oo
production and relvace of pltulbory Bonadotrophitics Pragece
torone dnjooted Jooo than 4 howr bofove tho of ovdlation
in rabbits focilitaton ovulotion, houoyvor Sanyor, 1952 hao
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chows that the ovulation 35 Anbibited by Anjocting progens
toprono 4 hour or noro, price o the mﬂﬁmm tine of |
ovulations Uao Cormack and Loyor, 1963 deporibed a tecimique

g 22+Acye0ld Lomntupe femalo Tate, mointainoed on & oontent
oycle of 4llunination, conoioting of 14 boup of Aight and
10 bowr of dorlts Thoy werc fnjcoted gubcubanotusly vwith 15
mmm@&gml wito (1) of preguont mero corud gonadotrophin
(230) 4 45 045 ol 0f coldno, Two dayn Jabor, progostercho
ay dnjoatod ond on tho folloving day rabo vexe mw&g the
oviduoto woro dlooocted out and pupba of ovo mra pountods

Rabbit ovulatos within a fow bourc aftor mating o aftor |
introvenouo injootion 0f coppor acotatv (O«8 my/kg usdng 15
ooppor agotnto du 099 onddnc)« Progeotoronoe fnjooted 24 how
poforo dnduotion of ovelntion provonds ovilotiotls: o probbite
org illed cnd ovardoo are osolined oftor 16e24 hour end the
gotnl nunber of ovalation pointo arc pccordeds Ohipley, 1965
appidod progjootorans and 19-a0r progooiarans poogudancousiys

Doth cotrosons and progoetogons chov biphaoic effcoto on
m&aﬁm&m of fortiliood ove ond on the mpdntunones of
progaoiey So ladoratory cbitolos Droiobach, 1957 and Ddpren
ond Chiploy, 1361 ropartod thot ounld doseo of optrogém
{ 1020 ug votrane/kp) couced o ropid expuloion of ove fron
tho follopian tubto of the rote In contraot TWO-160 ug/ig
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of estrane 414 not sffect the ova after they reachod the
utierus, Chambon, 1949 has shown that, omall dooes Of prow
gosterone alons delayed the Amplentation in tho rat, and

| nofarate to high dooes are required to maintain progusndys
Stucki end Forbes, 1960 demonstreted that memy progostogons
roquired the presence of estrogen t0 maintadn the prognsnoy
in mﬁsc Eotrogen is not required vigh progostorone for the
molntainence of progneney in bemoter {Oreind and Meyer, 1962).

ma@ﬂ potivity ﬁspiana@ upon the penoitivity of the
goeossery oex ovgane of the male rodent { yontral progbate and
seminal venioles) and of secondary cex strugturss of blrds and
momaads {copon or chick comb, medifiod sebayoous glands of the
hanster and rat ond the excrbtital Jenchryngl gland of rat),

hick comb

Tho ratios of chiok’a comb 4n mz to boidy woight 4n gm,
hao beem used guecosefully as o tieaowre Of rosponce in androzen
accays, The tosh compound may be ednisterod by injoction,
orally or by Gircet applications Dorfuen end Dorfomsn, 1948
ptufiicd oxtensivoly the sonsitivity of difierent Wroods of
chioke and found that vwhito loghorn was the moot cuitedle for
Anﬂragan aooays, Tho imumcetion mothod was devieed 'b.y Pronk
ofisples 1942, Iuncon and Chepoy 1955 employod the Dethod of
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Pronk steale b thoy ebonged tho colventes They uwned sdooluts
alcohol dnotesd of copanmo 081 and applded the datly Guoe 4o
040% ke

- Goldonchor and Kochy 1935 injented gndrogenis conpound
into Gad montho old sapony thot were cootrated at ¥ weoks of
agow Tho meacurcuonto of newival length end height of tho
goubo tero tokien before troatnent ond 24 hour after tho laot
oF tho theoo or £ive doily injeostiono or inunctiono,

PEodffer alanlep1944 ouggeotod tho uep oF bILL pignontoe
tion o Che bouce oparrow ao on indicntics of aundrogunic activity.

Mndrozondo pubstances ecuve incrvase in welght of veninel
voolelon and voenbrol prostote gland of eastrated nigo and ratos
Dopfoon, 1962 ropurtod thol the Douse oot wao OoTD senoltivo
Shen tho pot toots Tho Mtoroturo containo nony vordationn
An tho anoy thoe tino olepoed bodvoon caoteotion gad trcatmont,
cnd Qurotion of tho trentmont, Hopohbargor heales 1993 trented
tho cnicalo on tho doy OF ceotraticde Lrcold Ofaples 1960
sponted $hio aniooln ¢ $ho pont doye Suchovaly gnd Junknonng
19623 ond Pobto gbenle, 1960 Otertod the trosteot aftop ome
wooks {uchowoly aud Junbamn, 1262 adnindotored the teot
compound (Godly b 0.2 nl coommo ol orally and ouboudanoouolys
The ondnelo voro killed on tho Gny afbcr the lact aloimlotoom
ﬁima‘ Tho frooh wot weighd of proputial glondo, ventzrol prooe
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tatey twiftnal yorielos vero dotoradned on o torolon bolanoos

Tho preputial gloude axre doargoy Polddficd cebinowin Glando,
raseh 4o not open into o balr folldodos Jonco and Voodbury,
1904 chovod thot thoce lendp con to uoed oo modols fur
pSudylng tho offocts of androgenns Costratod or apayed female
ralin v tronted dofly far W dayoy the ineconne in wot

votrht of the proputisd glando wore §otopnineds Ucing Ohin
accay oyoten Ge Oroot ofenle, 1365 dcwnotratod o pareliolien
potuoon Byportyropby of the pobacoous glanie ohd the proputiel
glcnds, shth lorpe doson of progootorene (10 npfday for 14 daynly
m.mm apporont oticulation of che sominel vecloloos Hugpiao
Bteales 1955 roported that dosen of androgono oo lov 4o
ptimulate tho progteto, couced an Ancreape dn odse of tho

preputiod slondos

the costovartobral ﬁMa oZ thoe henoter 140 on the
doroel cidoy approximgtoly 4o the rejios abovo tho kidneyo. -
Ia voopoaco %0 mulpdsoaic otinulation in pogteotod nade
honoberoy the cpots ropidly dncsoooe o olzo ood dn dogroo of
pignontations Homilton ond Uontogns, 1950 in hiclologiond
exoninaion chovod Darkod Goposition of uolonin ood frcat
incecnne 4n the olao oad numhnr of uobancoun glend codln,
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. dopoadp upon the yoolculay-tmooug chonge in She glandulnr
acinl, thich oo bo quantified biotologlcoddys

The offost of gudrogonie oboroido on Lancdo fotuton have
boon dooerdbed Dy dovoos oleples 1960«  Thoy hovoe dioousocd the
dotcrudnation of fhe anoscaitold d4otcoeo opd hiotologlenl evaluaw
tion of tho tronoverco coctions of tho polvie ¥ogdons Cuchotohy
ond Dounpang 1962 Gocorddod o wcthod shich dealo with tho ongittel
sookions oy a&a&mwa& the compound oubcutoneouslys on
tho 16th 4oy Of progacnoyy 4n 0,2«0.4 ok Seoono Gils Zor 4
poncocutive doyoe On the 2%o8 daqy of pregunnoy, $hoe fetiuooo
were Fonoved £ron the uterasy out of tho unbiliecd Lavol and
f£izod for £+10 dayo 4u Doudn's colution, Aoy Limntion ande
gonltal dictonce wun noncured vAth mieromotor ceugos he
eriterdn Jor mm oetion oo ,dw&:&oﬁ&eﬁﬁ of voghus woros

§) roduotion 4n lcath of dho Wozchitod ooptulie
2) opitholinal otismliction o2 tho dopood oroo 02 the voatrol
cloneal vsaeﬁ.ga;
nathy course and opening 0F urothess
4) oliope OF ¢OTpOrn £OVOITONDs
5) smosonital atstenoo,
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Shoorstieolly, 4t 10 poocible that o ceapowd may be
foaumnd vhick otdulatos growth of the lovator ank suoclo without
otimilotding prowth of prootate ar oub.oal veolcloos Cueh
oGupound tould bo probobly ot onobdolds asent dovoedd o codrow
peade oobivitys |

Edconbery and Gopdon, 1950 soported ab inoronce 1o
wedght of levotor ond puscle of tho vof due to toptontoronos
Hopchbergor gtendes 1959 otudied ond Anproved the wothod of
- Bdoonborg and Gwﬁm; 1950, They wedphod tho venleod proctole,
1ipal veodicloo cnd tho lovotor onde IDimnd oud Gelgoer, 1857
doubbed the validity of tho lovator ond tothods Uoteodf ond
Drolehy 1961 roported o Sour £old Ancronse in uploke oF
fe @f m‘“«:} andnoloobutyrde oold by tho dovator ond wmicede
vith 4n 33 hours in coctracted onlo roto, Soundoro and Meddls
19574 Roohakien ool Infably 19534 ond Cuchoucly pnd Juskoonn,
1962 uoet the affoet on body wolght of ecactroeted and of
nwnel rofio oo o erdtorion £or mogcurdng tho otmples anobolie
activitys

m 1% 4;;3’6-

Arnol ghiendes 1950 Gocordbed tho nitrogen motabolicn
mothody which more clovoly rosenblos elinicnl toot pothodo
for onoholic aganto thon wedching tho lovotor onte Oabo vore
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plooed on g rootrioted dict, $111 eonotont Mody weiché was
obtofnod,

 Total urinary ndtrogen cxewoticn bofore drug adainistration
wao dotornineds The decresce in urdnmey nitrogen aftor dmig
adnintotration dndicates the nnobolic ar mitroges rotoining
A0tAVALY. |

Antii-Snfionnatory agtivity #

Inflomoation eon Do dividos broplly 4nto threo sopurate
ticoue roastionss | )

a) dilation and dncrosoed pormeabdility of protoin of
cundi blood veonolos |
1) enigretion of loucooyton £rom vormloa ané oopiilardos.
¢} dovelopoont of the ooliular ozudabe 4 the dofured

™o odetie produotng cubstance S Anjootody uousily 3n Ot
- @) voluney dndo %aé dozcun 0€ tho foots At oo dioo botuoen
30 ninutop ond 3 hours later, $ho cdona 46 moRMede The
voluoo of tho odena can bo peasured volunctrically (42 theve
are oxudaton 45 Body ovities) provimotricedly by woightag

o otondord oreo of tiooue or vath the ald of p&acusmwu
Denenjon, 1952 chovod Bhat the plothyontgrophy giveo the moot
reldable rooultes Uinter 9feales 1962 otudicd the antieingle
mmatary aptivity &n rat foot pev by inducing tho el by
golofun coragening  Tho othor efenas induoing cubotonceo used




ore forualdohyde, dextren) ovalbunin, Sehydroxy tvyptasine
ond biotamino, Oopbioone and phenylbutosone have boen found
to couoe o modeot dimimmtion of apute inflepnatory oveiling
_ Anduced by ovaltunin (WAlholain, 1960). Uith doxtran or
Sehydrosyteyptonine, calicylate woo found to give partink
protcotion sgoinet odcun ao that affered by phenylbutssone,
ozyphonylbutosono and exdnopysdne { Desonjos, 1960}«

Cpootor anG Tilloughly, 1959a doscribed o nmothod baced c
topmurdng the voluze of on goubto dnflomatory oxudato by Snducing
tho plourday in rat by intropordtoncsl dnjootion 0f torpantinge
Tho ozudoto woo collootod Guring 24 hour pordede Tilhelod,

1960 roparted thot phenyAbutazono derivabivos have 0020 bege
f£iclinl effooto on mﬁew&saa. iu tho rat bty iatwoporitononl
injootion of formaline 7he onoe worker hao uced ebenoois afber
opplication 0f rritonbo, such ao miotard oil, $0 tho Pabbit's
oy an b dndox of tho efficacy of ontiminflomatory drugs
( tiihalol, 1949, 1950). | '

Thormiad injury to the clkin oan alao bu used ac o guide to
otuly tho anti-~inflacmntory sotivitys Burno of atondord Guration
ond intenndfy gre produced 4n an angenihoticed vatoy and the
reculient odeun 40 neacured by exoioing nvd wolghing o otondord |

oren of oiins Large dooes of ocidun oalieyloto or guinine are
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effcetive 4o thio teot {Opestor and TAlloughbys 1960), Thormel
injucy eon bo posecoed by obsorving the degroe of lephogo into
tho Gomoged ares by o olrculating aoodge, The dye 40 provicadly
tnjcoted intenvonousdys Trypad blue and potadiac blue ave the
moot populer otoinos Uilhelu ond Haoon, 1960 daasaotrated

thas biotoatoo cataswiote provent tho eppoaraieo of 4naronoed
vooculor poiiocbility do Shopoal dnjury, by cobisating the
anount of dyo Jenking into tho oldbs ' |

Leakaso of mmﬁmws protoin bound dyo oum gdoo bo

- wseld §o moasuio, the obllity of drugo to cuppropo tho offect
of porticulne oadogepous teddators oo vasculor puucobliity.
Opooter, 1953 entinaded tho inteacity or tho ovoa 07 tho patoh
of dyo otoining by dnjcoting introderually, bictomine ar
bradyiinin into tho nblomen or ficnk of the raby Judch ood
Tlloughty, 1962 dotormined dyo deckinge quentitetivolys b/
oxcloing tho aros of okin ond ostypoting the dyes Liliougbhy,
1960 ntondordiced an dncreano 0 vasculor purooabdddly 4n the

rot inteotine aftor abloninod frrediations Ixo Ancroopo
w::ma by oxtrooting and ootinating the cnount of protoin
bound Teypon bluo dceking 2ato tho gut vall £ra3 the pormeablo
voooodo, e dye having boon previoucly dnjcoted tute the

todd yoin, |

an fotradornnl dnjootion of ontigen or oufibody sopdddy
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#ooulto doto doveloping inficnmatony rmtﬂ.m; faddoyete snd
corbioms Bavo boen found cffocotive dn cupprossing thio ropetion
{llnrko and Soith, 1960). Gold gnd Binde, 1959 snduccd dolayed
hyporocnnitivity in pulnessig cnd rablits go tuberculin resotica
ond tho offoot of ﬁm:z& on the roagtion vng mesoured by the
aron of crythenee lLurray sbenles 1962 uged homogreft rejeoticn
a0 & toot oyotems

Othor hyporcrgie dndlomotory reactiono have boon weed to
toot the offcot of conti-phlogiobic druge on tho aculo wacouloxy
rocponoos VAIDOIOR, 194041950 injostod antigen fnto the jolnte
of pencdtiocd zabidto to predueo g oxpurdoontal hyporoensitive
prthirdtin.

Adcan, 19003 TAlholod ond Daningony. 1951 tonted the offoct
6% frigo on the seute yaseular recponse S0 bhe njury cauood
by ultzoviolot sodintion. Zhoy found codtun colioylotoy nopirin,
phicayliutacone, arddopyrine ord cordfomio hichly effcotive in
shio toobs Adan, 1960 polictod the dopilated oldin Loy 20 scomdl
end $ho rooultoat cryiicn woo grafcd Ry oyt

Pos and Spootor, 1962 ohowed tho endgration of leucooytes
after o oingle injuvicus otdimiluo, Tho irritant cubotonce or
on cnbicon 4o 4njooted dnto a sencitisod custrnl, fntrodernally
or cubcutonocundys Tho arop sxcloed aftor G hours The tiooug
1o sxondned hictologieoldy and the mumber of poriioudar type
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0f laucoeyte 10 countods Doucherty aud Schinoohold, 1995
ohwdicd the inligmatory puchonons by means of mactecold
Gicupbicn and casages in £ibrobleotos Alldomm obenley 1955
otudied tho eifeot ©f Grugo oo the afheoion of dloucogytes to
vaceuloe opltbeliun and thelr gubmscguent emizrationy tith the
oid ol Glarb-Sondioon sobbiteoor chanber,

Sronulong pouch foraction ¢

Tho geoaulota pouch tao dntroduced by celyey 1953n, and
000D uoch 00 o Benllo of astaying enti-tufleonotary drugo ¥y
Tolkodore, 135); mab 14lhclad, 1960. 25 mle Of oie vas injooted
3ato tho dorond uubeutonouun tiocuse Saedl volumo of Lorpenting
o3l or erofon oil vas dnjected So the cano 0dtoe 00 cabtont
02 dnflmaation Nan Doaourod 4eié doye detes by eotluating tue
shdclneso of Sho wall of ramulosicn (molyo, 13530} ar the
vodsht of cmim pouch { Solyey 1954/ Or the finid cxudate
vAthin tho abooons (Robewt cad Logeotloy 1997)« Dokor nleiides
1950 ead Loyor ohisghes1953 Saplanted Sho cottonwnool polleto
o7 baowm todohly du¢0 cubbutoneous Siocucos ond the gromulotion
tdoouo wno reaoved adter 4«9 doyo ané woo weighbofs 2bomac ghegles
1260 ndooted drritonto or polyonecharidop into joint caviticy,
end optinated tho indlomatory ingilfrotion in the cymoviel
Eatela ey oraloe
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Zdxg, thus isolated was voresnsd for the following
biologivel astivities possesced by atewrolds,

Batrogenic and antiestrogenic activitios wers studied by
utorfoe weight asay method ac doscribed by Svano Glemkss1941s
Immature female Tats weighing 50.60 gu were uged for tho
evpiuation, Animsle were ovoriectomiced under ifght sther

anaeathecin se QW‘M by Sarrow afuakes 19644

Ppocedurss The rats wors ansesthotised with ether, The
anizals vers peourcd ob o wopdes board with Lto dorasl vide
ups The bair mw back were olippeds Laparotoly wae
partarmed by two emsll ineisions Juot above $he Pelvie acroos
the nidliine of the btaok, AfScr isolating the ovaries, thay
were corefully clesred fros the surrouniing fatdy tiscues.

The plood supply So the oviry was complotely ligated, She
ovaries vers then cut off and doth hiwns of uterus pushed bk
fo the peritones) eavity sad the mussuler flap end the olGler
okin was sutored with the help of oterile thresl,

ALl aizals ware allowsd Y0 Fest Wnder Adentical 3edaretury
oonditione for 2 veske before uses Vaginel sasars wero exeuined
dadly to acoertein that vaginsl epithelium wab not chowlng @y
sptrogenic infiuence, Abisals which did not abow eny sornified
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epithelial cells in their waginal smegrs wers seleoted for
experdxient and divided fnto Lour gFoups of 6 sntoals eath.

he snioals received the drugs dissclved m Ost 1l of
olive vil subeudaneoucly for 7 days as Lollows,

Group I ¢ Olive oil O.% ml.

Group II & Ethinyl sstradiol 041 ug

ﬁmﬂp IIX ¢+ Ethinyl estradiol 0.1 ug
and Idx, 045 uge
Group IV ¢ Xdxyy 045 UZs

Ethinyl eotradiol {John Wyeth leboratories), snd Idx,
were dissolved 4n olive oil. The waginal smssre of all
aningls were examined dally during the treatnent,

A1l sningle were ssorificed on the eighth day Le6sy
24 hour afier the adninistration of last doce of drugs Uteri
were vemoved, trimzed of fat und weighed iumediately on s
torsion balsuce (Techniport, Polandle The uterine wsight dn
g per 100 @8 0f body welght wao caleulated in esoh group
snd wae conpared with the control groups

In arder to ntudy the estrogenic activity in detall, dog
* &ope responss of Idx, was Obtained for the doas of the &g
and uberfne glycogen content and uterine water upteke
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The Scmatwro fenalo reto vere ovaricctoniced av dovcribed
boforo and core alloved to rect Lo 2 weoks, undor identicnld
loboratory cénﬁtsm bofore uoo. Vargingd oncarp wove txsnined
folly to noceptain that the voginal epithelfuc wao not choving
any coteogonie influences Animolo shich 444 not ohow ony
cornified mmm ¢oldo in tholr vaginal caeaxo vore golectod
far ozporinont end divided fnto § groups of 6 auicols coohs
the graups reccived the drugo diccolved $u Us1 n) of Biive odd
mxbéuﬁmamw for 7 dayo a0 :anam;

Craap I % Olive 08}
Group I1 3 Dthinyl ecotradiol 0.0%,. ug
Group I11 ¢ mhtz:,yl estraddiol 04025 ug
Group IV s Cthinyl ootradiol 0409 ug
Group V 1 Lthinyl estrodiol 0.1 ug
Group VI ¢ Iazy 0.05 ug
Group VAL & Xdx, 04125 ug
Group VIILs ldz, 0,260 ug

Orcup IX ¢ Iz, 03 U5

A1) spingle vero ocoorifised on the O'th Goy LeCey 24 houy
after tho adnintotration of laot dooes Uberh wero ronoved,
teicmed of fot and weipghed icoediately on e turoion bolarge.
The utcrino weight in ng por 100 gn body weight was oulouwlated
in cach group and ves plotied egotust the log dones



whe uterd vero then procosved for tho cotiontion of
clyeosons

Princiole 3 OSulphuric acid caupop dohydraticn of cugay o
gorm o furfurnl dordvative which then condenoon wth anthrono
$o form o blue eoloproed compound, thich eon be wocd 4o o
colorinotor ot 660 om, |

asoo01vol 4n 250 m; of 905 w/w mz.gmum ecsd (Aa;@ It
~ voo froohdy properoed buforo ench sorten 02 detormination,

‘! 3 gue 0f poteonium

hy&mﬁﬁa i%ﬂ,&i&) TR0 &\mlma in 100 al. uﬁ 44054138 waber,
o) Adgonol s 955w |

ubion # 100 nge of giyeegen (€

a:zaés, c&ﬁm&a cwpmum for Bimmml Rogenred) y wero
dieoclved 4n 10u mis dictilled vater ctwm;} *

T

M uﬁﬂi‘i oo meﬁ mﬂ v?;xt Loed m : | mi @f sogs
potnosiun hydroxide coiwutions The homogenote %o Ropt on
muﬁg cater bath for 15 minuten, It wao then sooded mnd
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3+5 n) of 957 othy) alecohod vac addeds Tho mAxture mwmm
$¢ bolling and then domedindoly cosleds It was centrifugod
at 5000 repatte for 10 nlnutcas The gupornstan® wae divoarded
and tho procipitate washed vith 3 mls of 950 ethyd elcohol,
than diccolved 4n 2 nle of dhotdlled wators The tubes ware

. kopt in an 200 both and 4 nle of anthrone roagont woo pddod

dropeice to avold henting of tubon, due to exothersio rosction,
It voo then kept on o Dodddng wetorbath Lor 10 misutes, cooled
ﬁﬁﬁ tho blue greon eolour dovoloped vao moacured b 660 oo on
 apoetronie 20 (Boucch pod Loob)y egoinot 2 ole of diotilled
vater oud asthrane ropgant, '

Stondardo eontodning W0 ug of glycugen wore treated
oiadlorly and glycogen content of the utoruo upe caleninted
by oxtropoloticn Lron the otandard CUFVDe

The oovay woo earpied out by thoe oothed doocrdibed by
AotvaoGy 1938, Imaature fenolo cieo vore divkdod Anto 9 groups
of G gninado enche Cho groupo roocived the drugn, diccolved
in 0.1 0l of dlive olly cuboutonoouoly Sor 3 dayo ac Lollovo,

Oroup 1 s Oldve o3 Ot ni.

Group II s Cthdngd cotradicl 0,001 ug.
Group 11X & Ethinyl cotrodiol G0V ugs
‘Group IV s Lthinyd optwadiol O3 ug
Croup ¥ ¢ Dthinyl ootrodiol ¥ ug
Group V1 % Idx, JeOUS ugs
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Group VI & Idx, 0.05 ug.
Group VIII 3 Idx, 045 uge
Group IX 3 2(1!1 50 ug

On tho 4%h 4oy 240ey 24 howr afber tue last dooo, the
ondocko oo paosdficed, the utord were oxpossd wet welghto
ooro deteruined on o Toppion bolcnee (Pechndparts Polant) . e
utord nero donydeoted 48 an oven of $60%C for 24 boure The
Gy woAghtn Of tho uferd vero notods The perecntoge oF vabor
gontoat oo cokeulatod £or cooh group ond was plotted ecainst
tho log dosos

Zhoge potivitico wero otwdied by tho deciduans formntion
donerdted by Aotuosd, 1932 C nodificd by Corrov Qheples 1358,
The pats tore ovardoctontocs oo doccrided ecrlier, Ovidisotos
vicef rofio vero priced with 17 wootradiol (1 ug/doy),
cubcutancoucly for 4 Goyse Tho eninmnle wore divided into
4 proupo of 6 rato coche Tho proups rogeived tho druge
4iocoived in G i, of olive oil suboubmuoousdy £ar 9 doyo
gt foilonns

Croup I & Olivo old Ult cls
Croup II 3 Progootorone 045 WG

 Gpoup TIT § Progocterens 0.5 mg and 14k, 2e3 nige
Croup IV & IGx, 200 03s |

On tho doy Sth o2 progectarone treataent s Gieriae hors
tao trauttatioed, by injeeting hiotamine dibydrochioride (1 og
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in 0,05 nly 0f Goline) Sutralunizsblys On Bhe 10%h doy 440s
24 hour eftor tho inob doss, $ho animolo woro caordfiecd, and
both tho uterine horno were ramoveds THo woighy of coelh horp
oo doterninod (Grocawald, 1961). The porecutoge ncreace in
todgat of tho tromabiced horn ovar thoe cdateol hork oo
galeulotod 4o oreh group end Goo oeparod.

Thoso potdvitdoo voro otudiod dn fmature gootrated rato
by the nothod o2 Darfnon and Stoven, 1960 lale olbino yato
sofohiing botwoon Dwil i vore telcoted for this exporiconta
Shooo andoplo vore onotrated oo docoridbed by Jarrov, 1964,

Sogbzation in ¥

Broeodure ¥ e rato vore onaeothotiood vdth mmm,éq Tho mm
voo cocured oo o veodon boord vith dto vontrel eido ups The
nind logo vore tded and the hair oubleying tho sorotod eros
vore olMppeds An $aciolon wao mgdo through the obin of the
oerotun and tho tosto oa ono oido wno coparntod £ron the ouprountw
ing tiscne by blmt dioooctian, A cecoond inclolon wap Dode
throu:h tho Sroscporent tunies vartnalio and the Sonten wno
ozpocode & Mgature vao Dsdo around the tunies voginoldo and
oporoctis aobdo Tho teoten won xenoved by a out oloooe to the
gature, The pocond tooteo ©oo then romoved In the oome
oy aud otdn dnclofon wmo olooed wAth tho bolp of otordlo
outUX s |
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™o oodnnlo voro alloned o0 roob for one vk undor

| | idcotionl daboratory cunditiono before use. The enlogls vers
a4v4400 4nt0 4 growps of 6 enivele eache Dash Sroup received
the druge digoolved Sn 0.1 o1 of oldvo oil suboubencouocly for
7 Gayo ac £ollovio,

Croup 3 s Olive oil Os1 0l

oroap IX v Jootootorcac {futeitionod Dlogiactiicnd COrps)
5 Ule

GHoup X1X ¢ Dootootomono 90 ugy ond 3dx, 250 ule

Group IV L Ids‘ 252 ufle

¢ tho B%h goys the mmdoals waro weisbed and change dn
body voight voo secordods AL anloals oso coprificed ond the
scoiog) voolelons ond voatrol prootabe wore diococeted outy
blottod on the ¢lonm £aser popor an& waiched an Torpion bolonee.
The woighto of veatral prostobe oné seninad vesicloo viore
conpernd gung voricun groupss

Anobolic aotivity moo otudted by the cathod of Horohberger
SYecley 1900 in cootratod rotos lnle albino roto ceighing
bobueon 0«40 gn woro poloeted fox shio grperiannts  Tho
anicolo vore gootrofed ao docoribod oordiors

Tho coctrated poto Uoro Oivided futo 3 groupn of 6 vate
ooths Zoch group veccdved tho deusp dlocolved i 0.1 ol of
olMyvo o4l for T Ooye cuboutoncoucly a0 LoXACNDe
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Group IT + Teatosterons S0 ugs
Group XXX & Zdxy 250 uge

mmaﬁswtmammwmwmﬂm
mm vare ssorifices and levator m munele wap diegscted
out by the following msthods

The skin of the nerotum was cut slong the midiine from
the base of penis to the mous, Fabty deposites wars olesred
svay using forcepes snd the swall white amw"s flanis
wers 1ocnted bhemoath the Buiboesvernosus msoh o dooping
dorcally tver tho reotum,  The mustle was Seeed by blunt
dissuotion using forcops. The reotun wWeo Cub end was
reflectod towerds &fter froeing the levatar ank from the
geotun, $t was cut @b 1tn dnsertion into the Mlbucavernomie
musolo { Turner and Hebboeny 1971)

The lsvator and musols was wedghed, The welghts of
Jovator and wustle of various groups vere oumpareds

The sotivity was screensd by indusing the esens by Gale
Clum » Saragerdn in vat 20ob paw s dencrided By VAnter $¥ealss
1962+ ALMANO pats Of eitber oex, weighing between 1004120 gn
uare Givided into 3 groups of 6 rats eachs Each arwp repeived
atom, |




35

‘the treadnent ao follovns

Group I § 50 ol of Alotilled wabor orolly.
Group IX & Phenyltutasono 100 na/Ras GPallye
Group XII ¢ 14z, 300 mgfkg wadlys

The pav voiumes of rats of oll tho groupe were reconded
plothyomopraphionlly before colelum toregenin injention. Ono
hour aftor footdng tho druge onkolum ¢aragenin wno injectod
@ums@ﬁmﬁw in each paw 0f tho rats Three hours after
tho caletun corogonin dnjention the pav volumes Of rate wero
ropoededs The paw volumes of control cnd othor groupn wore

In phddtion t0 the aotivitico desecibed abovoy 1dx; wae
oubjootcd to follotdng phorsacolynomie oetionse

Cato of efther pox, weighing botwoen 145 to 245 i weroe
uoods They vore appesthoticed uvith scodlum puntoderbitane |
{40 c/lip)s Tho trochomy fomoral voin were conpulotods The
carotid artory oo cornulated by Sin'n connulas commeoted
thesugh a norcury aonometor 0 4 ga:i‘.;i:m o recopdl tho blood
prosouro on oncked kymogrophic paper o o drwds Tho cobd vore
then piven hoporin (100 .0,/ end alloved to slabdlice Lo ‘
30 mOA00
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A dous reoponve gurve wen obisined for adrenaline btare
tovate (1 60 3 ug/kgy 14Vs, Hoffidoe DBiopharpesoutiosl Corpoe
rosion Idodted, Bonbay) aad acetyl choline bromide (045 to 2
ug/igy LoVey DI, Bnglend)s Idxy (0 2g S0 1 03/l weo
edniniotored Sntraperitoncally in cuspescdon forme Beoponoro
ware rocardod upto ¥ hour. Tho poopomoco 0 tho otondard
docon of adranoline aud potylcholine wove popeated in ordor
%6 chosh fos cay potcatiating oo sahibiting effoct oF Idx, 0B
yho rooponoso o $hoco Agonsoios | ~

A pudnca pip (290 oo ond aboves uno kidlod by otunning
ond blo.dinge Tho thoranic coviby wao opened ot onco end the
fntaot heart wno rouoved opd put 4nso Blngerelopko DOlUtidN.

(Bingorelocke coluticn 1e Ha®y 155.0 miy By 5.6 milp
0oy 443 x1y OF, 163.0 mity HO¥y, 148 mly Glusouo, 5.0 wlls

Too perdensdiun oo reaoved and ho cudidelen gonbly eut
guay tokdng oore nﬂﬁ"w drmcgo tho ClnoeitPiad Dedos Thoy
woro nounted dn on opgon both contoining Ringerelocke colution
ond through shich exygen wao bubblods

Reopongos vere Sohen vith o iightly oprung lever (nagndfie
potion X 10} an o omoked kymogrophic popors HQeoponoos $o
adronoiine {50 ugy 100 ug/nl), acotyleniodine (59 mg, 100 ng/ml)
wad Rdzy 300 ug/ml vopro recordole
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4 pudnco pig vao Billed by o Dlov ou the begd sod outding
the thronts Tho ablomon wao opened end the Aleum sao Jifted
putie 4 plogo of the dlcum, abont 5 em lomg vao ropoved, about
Se3 or1 £r0a thoe cacood 6nd ond ploced dn o dlch eontaining
fyrofo polution provioucly warned to 37 G dyrode colution
(Op¥y 143.2 1 8%, 2.7 oy Ca®*, 346 s 'ﬁﬁa'n 2o i3y €T,
14543 cils BoRO07y Oad iy 1005, 1949 iy Blucose, 540 of)s

Tho $ieun wao then goatly £iuchod vAth worm Tyrodo aod
tho pepmbary out vEfe 4 piogo gboul J ¢ loag too then cud
off onb t40d vith throcd entiediomotrieadly rod mounted im an
orpen both conteining tyrode coludion through wnich gir van
bubblods Tho proporotion was alloccd to cquililrato Lor 3
ninuteo, vAth cinngon in ::alutiqn avery 10 misua:aw beforo ghe
otert of tho cxporincuts |

flogpomoes wore rocorded to otcador@ conocatrotienc of
nootylcholine (0425 » 140 ng/nl) and hictamine {0425 « 140 ng/ul)
uchng o fronted wrAting lovar (Lagnification = 10, 1008 « 043 ga)
on n onokod Rymosrophic papers Looponson to 1amy (10100 ug/md)
vere cloo 2coordod DiAlriys | |

stropino {20 ng/dl) oad Dopyrexdne Dhlcoto (2 ng/al) wore
uood to antogondoe tho popponzes of tho otondcsfl ageninio oo
voll oo thooe duc to Koz, |
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 A0ult Lomnlo albing rato vwolghing betuoon 120150 go were
uoeds o eninelo wore pootrested by ingcoting intrecuoculorly
1 u3 of othinyl ontradiol 24 houre bofore thoe experinmt. e
rat wao killod by o blow m the head abdonon wao ¢ut oponeds
The $ro borno of utorue woro 4tooootod out ok they woso
Sraanferzed 90 @ dich conbaluing DowJalan'o ouluilcns
(Do dalea's codutians He®s 10346 oy &7y Sud uily Co°%
0427 wly 0T, 163,97 oy HOGGs 549 Ay ead Glugove, 2,8 o) s

The h&*ne of tho ulorun tore coparatod ocut end Leood Fron
adbordng tiocucns Ovo born %o tled $0 tho errbogon tubo &n
an orgen bath eonteining Do Jalen'o polution pod Lubbled vith
. gobbogen {O0xygen 957 ond oorbon dioside S3)e Tho uppoy ond of
tho tiooue wac conneetod to Svantol wrdtting lover (Uagnificow
tion z 10y lood 0,25 GV« Tho rooponcon 02 the tiscue to thoe
drugo nore recorded g cacked Kytographio papote

Zhe regpmaaa' of oxytoodn {0 x iﬁ'éxpﬁc 01 g w-ﬁ 1./
Pocho ond Dovios, Donbay) enlapotyl cbolino (V49 Bg 50 240 ng/oly
y Englond} ond Xamy (10 ug to 100 u/ble; wre roecordcds

Adult albdno oot wedshing obout 150200 o0 vao Billed by
o Dlow oo henle Tao thorazn tao out opciaed on loft olde of the
obornun, ond 4o frontal pors uan yenovad. ‘Tho phiranle Berve



39

wno goporatcd Lo oonacetive fiosve to o lungth of about 3 on
fran tho M@hre@a« The dlaphrarm vao thos out An o Smm idke
ebopo Tith phronic acrve attached end then mpunbed an platinun
~ edactrode, @mﬁea in Erob'o polution; Shrough which o nuxture

axygen end 57 cerbon 4i0xdde wao pasced in o bath of
about 30 nley x&emﬁwe ab 37,

(Reobf o coluttons e’y 141 oy X', 549 wyy oty 2.6 ol

uf®s 1.2 oty OF, 1048 rily HROGs 202 &g O, 2449 o
cB3s 142 my Giucooos 10 @,

Tho norve woo stinukated by reofensuler puloos (Aplaby
SquAro vaVO otimulator) of VAQHh Oel D O00es Of T2 YOREO an8
at froguoney of 0.2 Has The roopmmaco ©evo Tocordud o
Goltod popor by o Mgitly opeung iover (macnifieation x 10),
Totanto otimulation wap civen by inoroncing tho froqueney to
20 Hzos XOxmy (isa uvg/al) vno tooted on thio proparotion,

Zostolis. nwlten o

150 foreity d

Id=, ¢
in acuto twacy woo doue dn opinglo 90 Xind oub LD,
0f Ixge AGult fouclo Dico welghing 25w5J gn ond eluld fcaale
. rato voishing m:tt:aezz 100«120 worc wood dn p group £ 6
ondoclo cochs The drug woo aﬁmaa%cmﬁ seoddy and cuboutoe
nocualy Foaging frea fito to 10 co/fEg body Todoht. ALY
antado vers ob@‘mﬂ ovcr o poriod of 40 hourn,
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RESULTS ]
Table 1 iinéicatas the effect of ethinyl astradiol end

IdX, on %hauutﬁr&nu weight in fmm2ture oversctomised rsts. All
the wvats treated with ethinyl estradiol and IdX, showed cornifi-
cation of the vaginal epithelium throughout the trestment,
Batradiol at a}éos& of 0.} ug/rot has produced 8n increocse in
uterine wight by sbout 117,0%, Similerly IdX, et dose of
0.5 ug/rat ﬁas[ﬁradutad 186,0% increzss in uwterine weight,
Further the combination of estradiocl énd IdX, &t the some dose
levels has pxoﬁpead:178.0£ increase in uterine welght which {s
- sbout 61,0% wrg than the uterine weight compared to the ethinyl
estradiol r&a&i?ﬁ aningls,

Al the animalavtf&attﬂ with estradiol and IdX, showed 3
carﬁifieatian.aﬁ vaginal epithelium throughout the treatment,
 Ethinyl csﬁta&£§x ond 1dx1 have produced 2 doge dependent 1ﬂcreaﬁe
in the uterine weight, Ethinyl estradiol hos produced 63,67,
B1.9%, 129,63, 144,98% increase ot the doses 0,0l ug, 0.025 ug,
0,05 ug, vespettively, Similarly 14X, hes produced 45,39, 61,99,
108,44, 121,008 {ncresss at the doses 0,123 ug, 0.25 ug, 0.5 ug
respectively, These increase in uterine wei@hts are stotistically
signfficamt (Fig, VII),

 Purther the uterine glucogen content of the asbove uteri was

. estimated oo per the method described Qariiar. The results ore
shown in the table IT1. It clesrly shows that the uterine glycogen
content has simultaneously incressed with respsct to the uterine

weight 4n 21l the snimals treated with ethinyl estradisl end Xdx, ,
which is stotistically significant, The increzse in the glycogen

|
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content {n dose dependent in the both cases, The incresse being
12,36, 10,11, 3&.‘9‘7, 38.15% 4n case of ethinyl estradiol and

07.38, 16,10, 2}.76. 33.10% in case of Idxi 8t the doge levels
studied (Fig VIIZ),

The vffnctlof sthinyl sstradiol and Idﬂi on the uterine water
wetention woe sfuﬂind_as.dascrihad‘&arlier. The results are
piven in the table IV, Both ethinyl estradiol snd IoX; have
produced a-daseidapandiat incresse in the uterine weight a2 well
es incresse in the woter content of the uterus at the doses
indicated 4n thh table, The results sre indicatad graphicaliv

in the Fig 4.4 ahd X,

l
The an&bai@c effects of testostarone and idxl were tasted

in cashroted rets ore shown An the teble V, In a1l the four
groups the 1ncr§aae in body wolight was almost seme indiceting
thot no siqnifikant incresse was seen in the treated anizels s
compered to khaicentrais. Howaver the weight of the levator

ani muscle of the testostercne treoted snimsls incresped signi-
ficently as com@ara& to that of control, 18%, feiled to produce
any incresse in the weight of levator ani muscle neither 1t
showed any effect in the testosterons trested enimsls,

Teble VI indicstes effect of testostorons and IdX, on the
weight of semingl vessicles and of ventral prostate gland of
‘castroted rats, Testosterons preduced significant increase in
the woinhts of hoth ssminal vesicles and ventral prostate glands
but IdX, feiled to produce any effect 'par::' or on the effect

of tastnstsront,
’ |
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of testosterons,

Progestational activity of zdxl wes studled in rats using
the method described };oarxs.ar‘;‘ Progesterone was taken 8¢ 8 stone
dord, The results eve indicated in toble VII, Progestsrons at
the dose of 0.% ng produced about 82% incresse in the weight of

vterine horn ag r:mpamd with its contral, which is highly signi.
ficont, but Ydx, at t';ho dose of 2,5 on falled ta produce any
significant fncrease In the welght of trested uterine horn,

neithey {t hod any af?act on pmgostamm treated horn,
|

The antmﬂﬂamtwv sctivity of IdX; was studied using the
mathod of rat paw aéegw as destribed sarlier and phenylbbttzone

_was taken as o standatd, FPhenylbutazons at the dose of 100 ma/kg
produced about 70% protection {n paw edems but 18X, at dose of

800 wg/kg failed to px‘i'aducod any significant protection,

8) Cat blood pressure: X, upto dese of L mg/kq did not produce
eny effect on £at blood pressure, Tt did not 2ltered the
responses induced by adrenaline and acetyleholine,

|

7 : | suricles: On this preparation IdX, did not
pméuee asny effect umo a dose of 100 ug/ml. It also falled
te produce any sffect on the responses induced by sdrencline
snd scetylcholine, | |

lated quines pi '?iieu : Id%; ot dose of 100 wy/ml did not
prodncé any effect on the responses induced by acoatylcholine
gnd histanine, I

c) X
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¢) Isolated rat uterus: On this preperstien I¢X; éid not show
any effsct 'perse’ or on the effects of oxytocine and acetylw
chsline upto the dose level of 100 ug/ml.



Isble I: Estrogenic/Antiestrogenic activity in immature oversct

ised ratg

Group

Ro.of

Vaginal

% incywase

Drue tterine wat p value
m:w/rg%ar} animals weight smesr in vterine
S.Co " fman + S, B, waight
. ‘ = , o e
X Dlive oil 6 76,3 ¥ 2.7 Negative - -
C.l o} '
I 8thinyl 6 165.45 + 4,55 Positive 116.84 0,004
estradiol
G.&Axg _ e e et e
11X Ethayl - - 6 T 2118 % 7.06  Positive 177.58 £.0.001
astrads ol C.1 ,{u;
Iéxl .5 uy
w mxi 6 172.1 ¢ 6,85 Positive 185,57 £0.001
G.5 ug

FOT
Yl



Iable 11 1 EBs

prug/Dose

Average uterine

¥ incresse Vaginal p value

Group , _
rat/day 8.0, animals welight mg/100 gn sme sy
bocdy weight
{trean + 5.8,)
I Qilive ofl 6 B4,2% + 1.93 - Hegative -
0.1 ml . .
1 Ethinyl estradiol 6 | 137.9 £ 2.45 63.67 Positive £0.001
.04 ug .
11 Ethinyl estradiol 6 153.3 22,78 81,95  Positive (0,00l
0. 2% g ' )
v Ethinyl estradiol 6 193,46 + 3,44 129.62 Positive (0,001
G. 0% mg )
v  Ethinyl estradiol 6 206.4 + 1.74 144,98 Positive (0,001
0.1 mg ,
v 18X, 0.05 mg 6 122.66 + 4,22 45,30 Positive <0.001
12§ 1 I_L'Xl 0.125 Ay 6 136.48 + 2.51 61.99 Pogitive 0,001
L' $31 zdx,_ 0.2% ;g 6 171,15 » 2,94 103,14 Positive {0,001
IX Edﬁi 0.3 Al L 186.2 * 4.15 121,00 Positive (0,001




Jable 3111 2

Group Drug/Dose /rat/ Ho.of Aversye utarine % increase Vaginal p value
day. 3.C. animals iycogen fime oy

M@!gm utarine
weldnt

X Olive ofl - & 74,65 * 1.46 - 7 Negative -
C.1 ml . o : -
3T - - — -Ethinyl astrediol” 6 83.BE » 1,13 12.36 °  Ppositive <(O.00L
, 0.0t mg | - \ ;
94 E‘thﬂgl estradiol 6 88,92 + 0.76 i19.11 Pasitive {0,001
0.02% g '
1v Ethig! estradiol 6 97.77 * 1.18 30.97 Positive (0,001
2.05 ug )

' Et}éiix?l estradiol 6 103,13 + 1,34 38.15 Positive (0,000
vy 18X, 0.05 mg 6 80,16 * 1.87 07,38 Positive (0,08
vII 18X, 0.125 mg 6 86.67 ¥ 1.15 16,10  Positive (0,00
vIx ToX, 0.2% wma 6 90,2 * 2,13 21,76 Positive {0,001
X 18X, 0.3 wg 5 99,36 + 3,27 33.10 Fosttive (0,00

30T
29l



Group se Ho.of Uterifie wat weight {mg) Uterins
mouse/day S.C. animals Hean + S.8, wpter
' contant %
0.1 mi A
it &tﬁhim{l astradiol L 22.5 + 1,53 84,95
S oeddmg - T S T
841 Ethinyl estradiel ) - 38,5 t 2.18 86.4
0,01 ng - ,
v Ethinyl estradiol - 46,8 * 2,77 87.65
0.1 ng .
v Ethinyl estradiol & 52,5 + 2,35 88.7
I ag _
v X, 0,005 xg 6 22.5 * 1.14 84,15
vII 16X, 0.08 ug 6 29.1 * 1.83 85:45
2881 X, 0.5 ag & 36,2 £ 1.34 86.6
x tax, Siong 6 44.6 * 1,56 87.4

0T
€&y



Groy Drug/Dose /rat /day No.of Sody weight (8halt of Height of p value
up s,.c,/ ¥ animals ¥ ght Leuator and
‘ : Before After mcl_% {ma )
* » L
3 Olive ofl 6 55.2 92.8 11,6 % 0,23 -
It Testosterons 50 g 4 83,3 om0 w3y Iz Lo.ol
“IIT 7 Testosterens 80 ug 6 60.6 95,3 20,9+1.3 Lo.o0
»
9% 250 vg
v 16X, 250 mg T 62.3 98.2 10.8 + 0.4 -

80T
Q1



Isble VI : Androgenic/entiandroasnic activity in cs

txsted rats

Group Drug/Dose /rat/doy No.of weight of vadght of p value
5.0, animals seminal versicles ventral prose ‘
E ’ fM} than + 5,E, taﬁa%)
Yean + $.E,

Olive ofl 6
o.1 »i

Testosterone 50 ng 6
+ 19X, 230 ug

Idx, 2350nmg 6

53.1 + 4,38

10,1 * 0.47

6.5 + 0.17 -
49,7 #2383  (Oidl

a71.8 + 3,92 £ 0,001

3.9 + 0,43 -

601
Lo



Group Drug/Dose/rat/ Teight of Helght of % increase p value
' day/ 5.8, uterine horn traumatized over control horn
\camx;a‘l u‘teﬂm horn
Sean ' S.E.  Hean's S.E.
T r 7T odyeatl 878 £2.7 9030 +2.78 03.57 + 3.9 -
. 0. md '
11 Progesterons 81.98 & 3.12 149.3 + 5,57 82.36 *+ 6,38 ¢ 0,001
Q.5 mg
IIx rogesterone 0.8 mq 86.% £ 3.81 161.2% + 6,73 86,41 # 7,84 { 0,001
Proge R e g , ‘ 3 | '

OTT
R



o )
Group Drug/Dose/  tlo,o0f Initial psw Poaw volume after % protec-
rat/orally snimals volume eareg::in injece tion
on,
1 Pistilled water 6 58,2 £ 1.45 105.,7 +1.75 -
- 5,0 m1 {contyol) 7 T s
11 Fhenyl~butazone 6 57.5 =+ 3.4 .4 * 3.5 7¢.0
1oo m?M'
38 IdX, 500 mg/kg 6 6C.0 * 3,9 106,54 + 4,15 3.79

111
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3Figi.- *~Uterine welight assay in, immoture mice.
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DISCUSSION i

'rhe plent Ipomoes digitate has not been studied much, in the
past for its phamacalslegical activity., Even in Indion system, of
msdicine the pmn.t hés- 2 very limited utility, Ono of fts use
in ayurveds is for its lactogenic effect. The present work was
undart&ken. to study «t\’hc pharmacological actions in genoral, Since
our ehemical studies bm- revesled that the fractien isclated in
the pure form i.e, Xdki, is steroid more attention was peld to its
steroidal octivities fhz. estrogenic, pregestationsl, endrogenic,
anabolic and amunﬂémtow effects, |

Its estrogenic activity wes studied in immaturs mice end
immature averactm.att!? rots, Ethinyl estradiol was taken as 8
refarance standard, In utorins weight sssoy in immoture overctomised
rats both sthinyl estradiol and IdX, have produced &n incresse in
+ . the uterine weight et %t!usn of 0,1 ug and 0.5 ug/rat/day respectively,
| The fncrease in uterin.‘r weight os cnm,parod' to its comtrol group is
statisticoally significant {table I). All the animalo in the grouwps
treated with ethinyl ailstradicl and IdX; have shown cqemﬂcatim
of the vaginel epithelium, This is & charscteristic property of
estrogens (Allen and mlmy, 1923},

The effects of beﬂ%h these cezﬁpounds a&a doss dependent in
cvorsctomised yets. Tﬁa incresse in uterine weight is more with
the increasce in the dosge of esch compound, Fiq.VII shows clesrly
8 parallelisw in the ef"facts between these twn compounds, wherein
ethinyl estradiol is sbout 10 times more potent than IdX,. These
experiments indicate thét this sterold zaxi.. has got effects on
the vtorine weight similer to estrogens, EHgtrogens are knoun to

{
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produce incresse Tﬁ the uterine weight (Bvons et.al, 1941),

In the same pnimels the uterine glucogen content was
estimeted, Teble IT1 cleorly indicetes thet othinyl estradiel
has produced & significent increase in the uterine glycogen
content snd this f ‘
has shown that is?rngenaincraasa the utgriﬂevgivcﬁg&n. IdXx

Increcse in dose dependent. Van,der Vice {1942),

tlso has shown 8 dose dependent increase in the utorine glycogen
content. Fig. VIII indicates & parallelism betwsen the two
compounds, Thesa!wusaits indicate thst I&Ki hes similor
effacts as that of ethinyl estrediol on immpture overectomised -
rats. S

fn immature %amﬁla mice the similer studies wore mode viz,
. the effect on uta%ﬁﬂa welght and on uterine water retention,
Astwood (1938), his described an assoy based on the obeervation
thot uterus vegponds to estrogens by increased uptoke of water,
Ethinyl ssttadialihaspraducnd & significent incresse in the
uterine weight ond also uterine waser retention which 1s dose
dependent similar effects were obgarved u&th»xdxl {teble IV)
Figures IX abd x\!uxhibit sintlarity and parsllelism between
the effects of ih#ze tw compounds,

It sppears fiam‘thasu results that 19X, s about 10 times
less potent in immature oversctomised rats snd about 50 times
lass potent inam%atuxi mice than estrogen. It shows that
immature overectomised rats are more sensitive to IdX; then

iomature mice, Eémans {1980) has shown that imreture overs.

ctonised rats ore more sensitive to estrogens thah immature

rats/mice, {
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_The compa&nq 18X, does not seem to'possess either progesta-
tiondk activity id the estrogen primmed raislbeaause it has failed
to produce any increase in the treated uterine horn over the
untreated uterine horn either alone or in combination with
progesterone, Hp%uvur, progesterone has produced a significant
increase in thg w@ight.of_treated uterine horn over the untreated
" uterine horn as comparied to control. Progesterone is known to
produce increase Fn weight of the traumatized uterine horn

-primmed with estrbgen (Greenwald, 196l ),

It is well k%own that testosterone has got both androgenic
and anabolic acti;ities. In our experiments slso {t was observed
that téstbsterone@proﬂuces increase in the weigbt of seminal
versides and of véntral prostate gland, which shows the androgenic
activity, It alse produced incr&ase in the weight of levator
ani muscle in,caslrated rats, which is the indication of ansbolic

sctivity (Eiserberg and Gordon, 1950), However, IdX, has failed

to show any of thése effects in castrated rats. It also failed

to produce any ef}ect on testosterone trettdd castrated rats,
| : . _

Further Idxliwas tested for its anti inflawmatory activity
using rat paw edemo method (Winter et,2l., 1952). Phenyl butazone
at a dose of 100 ?g/kg}has préduceﬂ about 7C¥ protection, whereas
Idxl even upto a dose of 500 mg/kg did not produce any protection,
This clearly indicates that the compound under study does not

possess anti inflammatory activity.

The general pharmacological screening of Iex, indicates»that
it does not possess any effect on other systems. On ¢at blood

pressure it has fajiled to produce any affect 'persay' or on the

|

!
t
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|
rosponses induced by :t;andard agonists, Howewer, Tiwari et sl.,
(1963 ), have reported Qhat ether soluble fraction of Ipomoes
digitata has got hypotimivc effect, They have zlso shown that
the slowing of the fmg hesrt in situ.

Similer obaurvatiém were rapartad by Matin et al,, (1969).
Howavor, they have {solated & glycoside known as penficulatin
which produces rise x.n';blood prgsssirﬁ and stimolates the heert,
Since 1dX, does not have either of these, it differs from the
above tws compounds, !

z

On smooth nuscle ;%&mparatians 1ike rat uterus end guinea pig
ileum 1dX; has failed fa show any effect persoy or on the responses
induced by scetylcholin, histasine, The sther Scluble fraction
of Ipomosa digitota Mv@w been shown to have relaxant effect on
smooth muse 1@ prspemx%ona 25 reported by Tiwsri et al,, (1955 )
and Matin ot sl., (19695)‘ Hawever, the glyceside, psniculatin,
has been shown to ;&msins spasmogenic effect on smooth muscles,
It {s shown to -ptoducgf v 30 constrictian, broncho constriction
and it s also shown to be oxytocic (Mptin et sl., 1969}, This
- indicetes thot YdX ”51; steroid which is devoid of any effect on
swooth muscles, '

i
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Thg tubers of the plant Ipomoes diglitats contains & number
of sterolds. One of them is found to be P .sistostercl. The
top fractien af the TLC, which hos been studled in detail for
its bialogicallactivitv 15 also & steroid anxt the structure of
it 15 yet to be elucidated, This steroid, coded as !621,
possesses @ stﬁcng estrogenic pctivity as evidenced by its
effects on ﬁhaiuﬁarus of the fimmature overeciomised vats and
funeture mice, I 1s about 10 times less potent than ethinyl
estradicl. The sstrogenic activity seoms tobe specific becsuss
1t has falled to exhibit other steroidal activities 1ike proges-
totionsl, androgénic, anabolic and antiinflammotory activities,

It does not pos#ass any other biological activities,

+
Since the dompound is having estrogenic sctivity, it mey

possess entifertility setivity too, And 1f provad, the cdrug
will be of & graet heip in the pepulstion contrel.
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Steroldel druga introduced in therapsutics have played
& vory fnpariant role An reducing human Mﬁﬂna in diveancs,
The domand for sterdidal druge, particularly
$11ity agente, have viewm %0 & wory high level. (omeeguently,
essily avallebls patursl eources bawve besn ocearched for
Sntermediates for stercid syntbeciss This has Ziven s Mg

&wm Mcmw the cheaist to look Larward to the
plant kingdom for ths newsr geoups or tuclel active in

~ oancers This sourch has sloo besn frultful and e large
sumber of argesie ﬁmtnmm the modern ayntheobic
shemiet would not n{m drcant Of have shows proieing
aammmm,m

4 tuvop of metw iipmu azamm wae chosen for
dotail dovootigetion oo ae to doolate pure ateroidn. Our
iiteraturs survey 444 not revesl soy work done oo the
yresence of stercids exoept Desitosterol reported Xy
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i ﬂa&{i&“} in maplanh Honewsr out pe Ay
work on Mfmxeu? othey axtract exhibited the grosence of
stearoid nusleus » 1dbernan = mm m{:&ﬂm

It waoy thorefore, dcoided o fgolate ﬂm steroid from
petroleun sther sxteass of the tuber of this pmu, vhioh
teoting 48, o thin deyer ohrcmatographyy ustng asivent
garnipateothey (90410}

Adsorption oodwm ehrmww
- p:nﬁ#-vatﬁ silic %1
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The compound !{!wlmﬂ by colum chromatography on
sativated silioagel g mentioned above ¥ao waxy in nature,
It was bighly scluble in ohloroformy petsether and partielly
soluble fn acotone; dncoluble in methencl. Qualitative
oloacntald ammxta showed that the absenoe of nitrogen,
sulphur and halogenos Quantitative anabysls showed hat
garbon 4o T5.76%, Dydrogen 11,815 and oxygen 124435 giving
a probetle empiridal formile OpfygOs

The £ value of the ooapousd (I6x,) es tested o
silioagel 710 m,h shilaraformipedeuther (90410) was 0,76,
The ctupound wao ;'taaw& fop the preecnoe of sterodd. I
gave apposstive LibernenneBurchard resotion iniicating
the prenmce of ém:mﬁa Peste for other clasges of
conpounds ( oush #s alhololds, glycosides, salpontns stos)
were negative. ;’

The UyVs emm of the compound shows aboopption P
mxm G 250 nhc The 10&& apmw ;‘ahms pm? ab umw

142™ , sm‘“" ~ 17, 280%™, 2960%% ang 3040°% ‘.»
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Anabolie m studisd by the method of Herghborger
ot aly 1953, 4n éam?aotad rate using tastoveroe {50 ng/
Tat/day) 540+ 43 & stonderd a0sbolic agents The oastrasted
¥ate wers divided into three groups of 6 rats esch, The
groups received separately (1) vehiole only (olive oil),
(41) Tostontercne (50 ug/rat/dey) ssvep (183) 30X, (230 Mg/
rat/day) B.0, Mﬁw Lor eswen dayes Twenly four hours
afier tho lest dose the snimals were saorificed and the
levator end misole waes diesscted out end weighed, e
welghts 0f the levater end and from animals 0f 4iffercnt
group were compared. Ho signdfiomt chenge was observed
in the welght of levatar aul suscle in the drug treated

EC0RPs j

These activitios wers otudied in tho method of Dorfusn
and Steven (1960) in castractod yats using testosterons
{50 ng/rat/day) S.0« a3 & standerd endrogenic sgents The
captracted m{ﬁz:u were divided into four groups of 6 rate
oaths The qimpe roceived ssparately (1) vehiole oniys
(31) testootercus (50 mg/rat/dey) ss0, (158) testosteroce ¢
xax; (250 ug/eat/day) wios and group (iv) XaX, (250 ng/rat/
day) .. The seminal vesiclen and ventrsl prostate gland
weihte were oonpared, No cignificant androgenic OF antie
androgenic sobivity was observed.
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fhene activitiep were studied by uterine weight esswy
nethod, ao desorided bty Lvans ot al (1941)« 7he overecto-
aised rats ms divided inte four groups of 6 rate ssoh,
The groups regeived seperately (1) vehicle only (41} ethinyl
sotrattod (Ouf M@/rat/day) avce (444) ethlny) ctradiol +
Xaxy (048 »&/‘;’Ww} ss0s 10 velicle ad group (4v) 16X,
(0.5 Mﬁﬁ/ﬁm Bette in vehicle, The utcripe welghts
of various m‘ma ware oompareds The oompound Idx, showed
algnitiomt sstrogenic aotivity 4n the drug Hrested ErOUP.
It edeo ohowsd afitive sstrogenio &8feot in the group (Il
shich had receiv. a cosidnaticn of sthingl wstesdicl and IdZye

R (5% 1) ¥ BN W1 Y AR SR I e T P F T s 39 N Y
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Thess agtivitien wore studied by the deciducna Lormation
wibed by Awtwood (1939} modified by Zmyrow et al 1958,

Ovarecto sioed rate were primmed with 17«Emectradiol

(t mg/day) S0 for four Sayse The rate wore divided dnto
four groups of six rets esch. The groups Yevcived separae
tely (1) m*lpﬁls only (41) progesterone (045 ve/dey) w.0x
BKW (111) ressived progesterons (0.5 ng/ day) Secs + m;
(25 my/day) sece end group (4v) received 14X, (2.5 ng/duy)
mﬁsaﬂmt nine Gayss On day 5th poe of the uterine
horn wan mma vhers as the other epted an coatrol,
Twenty vWafuﬂaw the last dovs eniuele wre osocificod
and both *&h&fnﬁmm borns wers ronoved and wedghed
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peperately 1o the individusl snimale The pevoentage

|
fnoresse 46 the welght of the horn dus t0 traumstisetion
wah ctmpared Wm the varsious groups of anluale.

|
%o mm@w chenge 4o the uterine horn weighte of
aizerent group wae noteds o

Thio activity was otudied by infucing the edens by
Caearegenin in Pat £00t paw degoribed by Winter et sl (1962),
\ .

The ratn wé:a divided dnto thres groupn of 6 2ate
‘euch. The groups ($) sontrod (44) otandard phenylbutexcos
(100 na/kg, orally) (141) Tdx, 500 na/kg ovellys The paw
volumes of mwe%mn treated pontrol phenylbutepons treatod
snd X4X, tropted Wek asaoureds No significent sntle

aflammatory mttvmy wae found for the coumpound 14X,y

thus indlosting that the drug bas no antieluflemabory
|
a06IVALY. ’\ |

o utepum (Do Jalon et sy 1945)

» IGK, {100 xﬂﬁf;\ﬁ) covaed contrastion of the pab utoue
{$s0lsted) primed with eutradiods The drug has u olow
omset of aottan. |
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(Bulbring, 1943)
IoX, upto the doso 100 Mg/l 034 not in any wey wodity
either the mts%mm or directly evoked rocpinoen,
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