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By commmpanimmg 16 estradicol clemivatives, it imas bee-mm possible to assess tiue relative- immfluemmce of

dist ribut iou , mmmetabolisnm . mit cnimme upt ake, amid plasnia amid tissue biiudimmg OIl uterotropimic

activity iii t-h(- rat. This ceonmj)anisoml has revealed timat mill active compoummds are bound
in two to) the S S uterus cyteosol receptor. but- that- them activity cannot- he relate-el to binding

in ti/ru, owiimg to time nmany factors acting oim the compouimd i-n vito prior to time tniggenimug of
the biological respommse’. It is suggested timat- oimly time free molecule in the 1)lasnma is mictive on

time uterus ammd that commsequemmtly activity is modulated by plasma binding.

I NTICO m�Uc’rm ox

Time pimmerniacological mmpproach to the de-
ye -1� 01)I1i( -at of active cOImll)( ummds is immcreas-

ingly based omm time- determmminatioim of a con-

re’luit iomm between st-nuct ure amid activity . To
be- umble to draw such a correlation, it is

mme-e(-ssarv, as sugge’st(’d by Ari#{235}ns (1), to

ele-v(-lop ut schme’nme to immve-stigatc- time nmechman-

ismim e)f :tetio)lm, �vimicii coV(’rS time study botim

of time coliditie)ns for induct-ion of a respoimse

at time mutive site ammd of time’ comuditions in-

fluemmcimmg time phiarnmmtcokimme’ties of time’ conm-

l)ouncl (uptake, distnibutiomm, mimicl elinmina-
t-i()n) . Amm��� invc-stigation re-st net eel t 0 only

omm(- or other of these two aspects imas the

imuil(-rc’Imt (hanger of inferring illusory conrela-

tiomis. For instance, Hatiscim and Deutsclm
(2) brought to lighmt seve’nmml nmatime-nmatical

r(’lmL t ioimships between pimysicocime�rnical pa-

rmmnmeters and biologicmml activity, while mme-
gleet imig time site of int(-rae-tiomm. Koremmma-n

(3) and Shutt and (‘ox (4), ommtime otimen imand,

foe-used thl(’im mmttemmtioim omm steroid-receptor

ilmt(-ractiomms withmout ((omusidenimug factors sucim

as t rammsport , dist ribut iomm, mmci nmetabolismmm

amid could thins oimlv eletenniimie tim(- six-cificitv

ammd geonTietry of time’ mmctive’ sit(’ iii- titro

fronm t he’ kimo�vim st met mire amuel (‘01) fornmmit ion

of time intact substrate.

lime Pre-selut- I)mtl)e’I� illustrates time- l)imanmmmml-

cological approach as applied to time mecha--

nisnm of action of estrogens, a subject which
imas bcemi intemusively studied durimig time last

decade. We-ll-docume-imted summaries of

available imifonma-tion are given imi time au-

thioritative reviews by Jensen and i)-Sonmbre

(3) , I’iellie (6) , amid \Villiams-Asiuman amid

Heddi (7) , wimich consider both time me-tab-
ohisnm of estrogens amid time mecimanisni of
time-jr actiomu at time cellular l(-vel.

Metabolic studies hmavc- yielded impne-ssive

data omm catabolic pathways, inactivation by

time liver, and formation of conjugates and

excretion products. A mimiute almme)Umit e)f

520



PLASMA UTERUS
CYTOPLASM NUCLEUS

S

COMPARATIVE STUI)Y OF ESTROGEN ACTION .521

estrogen in relation to thmat nmetabohized aimd

excreted, however, induces thme hornmoimmml
respons(,, which, according te Kclhic ((), iS

ehicite(1 by a thmnee-stag- process : ‘Thie first
stage- involves time immt(’ractiolm eof (‘strog(-n

witim a tissu(’ compe)n(-mmt, the secommd stage

involves PninmanY biocimemicmml eve’imts (ause(l

by thus actie)n, and time fimmal stage amphifie-s

th-se evemmts immto gross tissue- changes.”

Particular eniphasis has been Immici oim the

first stage of this sequenc(-, i.e-. , ommthe study
of binding t() cytoSe)l and mmuclear “recel)teors”
(8) : interact loll wit im a cytoseil cOmp )mle’mut,

dependence e)f imuclear binchimug omm cyt O5( )1,

and properties and purification of time rece-p-
ton proteins (9-11).

These two lines of study, m(-tabohic d(-g-

radation and cellular actiomm, appc-ar to

have little co�mmo� groumud, and it is miea�

we’hl accepted that est-re)g(-Im a-ctioim at the

cellular level is mmot- limmkcd to steroid nmetab-

ohism. Nevertheless, prior to time- specific

interactiomm withm tissue proteimis whichm trig-

gers time- biological nespomuse, other factors,

in particular time phmanmacokimme-tics of tim(-

compoumud, may iimtervene to modulate’ tins

response (12). In order to evaluate thie mm-

l)ortalmce of t-hmese- factors, amid c-specially of

binding binding
N
J
Ec
0,

N,

Metabolism

J)hisflmtl bimucliimg, t ime- m’(’lat n omiships mmnmong t hm(-
structur(-, uptak(-, nmetmmbohisnm, biological mu-
tivity, amid imut(-rmlc-tiomi �vithm sp(’e-iuic :111(1 oor

Imonsp(-(-iulc I)lmlsflmlm- mine! cytosol-himmding i)r�-

teimms of 16 elm(-mimi(-ahiv closely re-lmtteel st(-roids,

all derivative-s ef (‘strmldliol, \v(-r(- stU(liedl

mmccorcling to thme- se-hme’nme illustrated iii lig.

1 . Simice Ittte1itl(OIi \\��5 h)CUsed e)II Pr(-r(-(I-
uisite-s for mmctivity, thm(’ eff(-(-t eof nmimminmiZing

emmtabolie (legrmt(Iatioli by st(’mie imimidlrallc(’

( immtre)du(-tiomm of a 17-ethmvnvl group) and of

biockimig otie OI� botim fumirtional hly(lroXyl
��C)U�)5 by nmethivlatiomm � immv(-stigate-d motel

conmpar(’d ��it hmt ii(’ (‘ff(’et (�)f mime-tlit )X� lmmta on um

position I 1 , �vhmieim is kimo��ii to yi(-ld a lmighly

pot(-mmt st(-roid ( i;�, 14).

MA’rElu.m Ls A NI) ‘0 ET1IOI)S

.-I iiiiii�I� 1eIImLtle, 19-21-day-old \\istar

rats (33-40 g) bred at the’ I!ousse-l-Iclmtf
I!(-searchm (�emmter \\(‘re Us(’dI. The-v ��ere- giv(-mm

food amid \Vat(’r a(l hibituni mind maimitaimie-(I
in ain-condit ioiied surroumidimigs nude-n con-
trolle-d higimtimmg e-ommditiomms.

oSteOOi(lS. lire steroids imm1”ig. 2, whiehm eon-

respe)mm(! to mill possible struc-tural e-onmbina-

tiomis of 1 1$-nmethmoxv mumd 3- amid/or 17-

niethvlated de-nivative-s of e-itim(-r e-stradiol or
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Fie; . 1 . 1�haommo a(O(l!/mool011 U .seloemmre

‘lime injected steroi(l diffuses I hrough t he 1)lasnua either in fre’e �or 1)0)00(1 (spe’cific oor noomrspecihc ) forrii

noel -or is nietabohize(l teo active (upward arroiv) oor inact ive (downward arroo� ) (oonlpoumuls. ‘Floe umrl)001rro(I

steroid l)emietrates the cellular nuembrane nu(ore or less freely, (lepelodimog ul)(on its lipophilicitv, emerges

imuto the cytoplasm, where it interacts with a specific (5) cytoplasmic bimoding prot eu>, amid is then t rans-

located to the muucleus, where it generates the biological response.
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(‘timvmtvl(-stmaehiool,’ \\(‘t(’ vmlthl(-size’el itt (fl1t�

i:tI) oral ( OI1(’S �LIi(l labeled in J)(Ositio 0115 6 mimic!
7 �vitii tm�it itini (specific- net ivity , mmppmoxi-

nuat(-lv )() ( ‘i mmmmim(Ol(’) . �(i � 7_:ojfl l’strmmchieol �as

I )m�(’J)mtr(’el by t hi(’ emit mmlyt ic r(’du(-t i omm( of 6-dt’-
irvehto me-st mmtele ol wit hr e-amniem-fn’e tntiunm gas.

‘Emil imtt (‘(I I I /3-mii(’t hi( oxy de’uivmtt iVes \\(‘Ie’ situ-

ilamIv � )rej)mlm(’el fm�oonm 1 1f3-mmmethioxv(-st I’e)Ii(’

( I .5) mtft(’r me fi\’(’-st(’l) m(’eIuctioml to I 1,�-nm(’tlm-

( ox\-fi-elihm\(lmO 0(51 m’ae!i(ol. �fiitiatecl 3- motel 3

I 7-mimet ha ox\ denivmtt iV(s ��e’me’ ( ohtmtined b�

(hit(’et mmod’thm\iati(oml \Vitim fl1(’tii\1sIlIfmIt(’ (��emmk

1)aseso)ltmtiomt) :111(1 mim(’titvl i(oehi(le (sttooimg b:ise
so muttio omm) , mesj ‘ct i�’ely . ‘I’nit imtt ( el 1 7-immet ho Xy

(1( ‘IiVU I i V(’5 \V( ‘to’ also 0 1 me’� )mt to -dl h� dimo ct

I F’oom Ihe sake of sltIll)lt(ttV, 1hue’v will h�’ ne-

fo- ceo I too i to I hoe Ic xl 1oy I hoe fool h ow i tog abd >me-vi a -
tiootoii: I, (‘Sltaohiol 11, e’lhovtivlestmaoliool; \l,

noel hoooxv or noel hvl 501)51 Intl iou>. The l)oosit ions of

I hre stthst it tl(’tutS ore itoohi(ate(l by figures Pt(’

oo’ohitog thoo’ obhoro’vi:ot bolos; e.g.. 3. 11MI � 3-nuethyl

et her 11 -me’t ho oxvest tad io 01.

mmmo-timvlatioomi, but foollo��ing l)re)t(-e-tioon of thu
hmvelrooxvl mit poositioon :� by n-action ivithm

l)�1�it1)�I. i’imc l)urit� of time- lmml)eled stenoi(!s
(niore thiamu #{182}15� ; ) � e-he’e-k(’dl by thin-

layer (‘ilronmmtto ogrmtj)lIy iii benzemie-i-thmyl ace-

tmtt’ (91, v-v).

J)).�/(Ij,,,d So oluble’ t issue’ pro)te-imms \\�(‘m.e’ mo--

eoov(’r(’dl mi time- suJ)(’rmlatmmmmt frmme-lion freomn rat-

tite’i�i (rusiie’d in mum all-glmmss ho)nlo)g(’mmiz(’r in
e’itia’r 0.85 �i sucrdose (pH 7.0) (ir 0.01 ‘0

Tris-HCI -I .3 nm�i 1H)TA biufl’r (pH 7.4)

mmmul thmemi e’elitniiugo’(! at 105,000 >( q for 1 .3

iii �tt 4#{176}imi mmSjimmeo ultrae-e’mitnifuge-. Plasimmmt

\\mts o)btaimle-dl froonm thme’ blooocl (of time suimne

mmmuinmals. ]‘ho’ bit )0 )d � co olli’et o’el imm hmo’par-

iuuizo-d tuho’s mImic! e-o’ntrifuge’d mit ��)00 rpmn

foot 10 nmimm at 4#{176}.Boovimie’ serunm mrlbunmin was

pume-hase-el fro �nm A rnme our I �hmmrmmmd-eut ieal
Co onipammy, Cimieag o. I �ro)teimm co )Imcent ratiomm

\V15 mmme’asured by time’ met hmod o)f Lowry el

al. (16).

J?adioaciieii�j i,tea.suoememtls. Ft olloowing dis-
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se)lution of l)lmmsflma aimd imeonmoogemiate sanmj)lo-s

in me-t hoxve-t Imaumol-t olue-ime (2 : 3 , v/v) (0)11-

tainimmg mmaphtimale’mme (S � , \‘0/V) and butyl

PBD [2-(4’-terbutvl l)im(-Im�l) 5-(4” -diphe-mmyl),

1 ,3 ,4 e)xadiaze)le] (0.4 ‘ �i--’v), minuet of for-

ganic se)lutiomms imm tolu(-ne’ contaitmimig e)Iml��

butyi PBD (0.4 � �-, w/7v), radie)a(-tivity was
measured iii a Packard Tri-Carh lie1uicl se-ui-

tillation spe(-tre)nieten (moch-l 3375) i�-ithm a

stammdand error of coummting of h’ss thmmimm 1 � ;

All coitmits were correcte-d to 100 � ; (-ffi(-io-Ilev

i)� external stammdtirdizmit ie)Ii.

J)e/erin itocition of ulerotropli Fe (l(/iPit!J ii!

mats (1 1). Groups of five rats r’co-ive-d sub-

cutaneous imlj(’c’tioims of thme to-st c-onmpoummels

in 0.1 nil of a 5 � solution of bemuzvl alcohol

il-I.sesame e)il, clmtilv for 3 days, amid ivere

killed 24 hr after thmc- last adniimnstratioon.

‘T’iie uteri i�ere- (‘Xcisc’d mumcl we-igimed. rJ�imo,

incre’ase imi uterimme w(-ight is a nme’asuro’ (of

uterotre)l)imic ac-tivitv.
1)e/erin iota/ion of ‘‘dyne-in u’’ uleoot1o/)/m ic

activity (18) an(l ra-(lioaetil’it/J -u/)la/e b�j rat

uteri. Groups d)f five- rats received aIm imitra-

vemme)us immje’c-tion of 0.1 jig (about 3 �.�Ci) of

labeled! ste-roid itt 0.5 nil of a 10 � ; solutioon

()f ethyl milcohmol imm 0.9 � Na(1l amid were de-

caj)itatd-d at various time-s during the- 72 imr

following imije-ction. Time ut(-ri \\(-re- rmipiclly

excised!, \veighm(-d, ammcl crusim(-d in 0.;5 nil of
i’�’aCl in mm coni(al mill-glass he)mog(-miiz(’r mit

00. Time- samples we-re- washme-d thmre-e tinme-s

���it-hm s(uitiilator, miiicl totmil tissue rachieoac-
tivitv was (e)Immmt(’dl.

�!etabolic StU(/ieS. FLU’ plmtsnma- an(h e-rush(-(l

ut(-ri fronm gre�ups �f five rats that had re-

(e’ive5I nmtnav(-Imous inje-etiomus of 0. 1 rig

(about 1.) .�Ci) of labele-di coml)ound! imi 0.5

ml e)f a 10 � sohitioii of (-tiivl tmli-oiuol iii

0.9 (� NaCl \v(-r(’ l)oole-dl, amid tim(- volunme- eof

tii(’ lattc-r �vas niade- up te 3 nil with NmiCl.

‘le)tttl nttdiomtctivitV \Vas dlet(’rnuilmedl (mU Ii

1-ml ttii(IU()t , \vh(-r(-as 20 �.og of unlahe-lo-d

compoummd � addled to) a 2-nil Smmflipl(’,

wimicim was thmen (‘xtrmtct(-(1 twi-e- �vitIm 10 nil
of chiloroform. Time’ chloroform (-xt racts \ve’r(-

time-ui subj (‘(ted to t hmin-laye’r ehmronmat ( og-

raphv imm a cyclohiexmuie-ace’tomie (7:3, v

or benzeume’-ethyl acetmite (7 :3, v/v) solvent

system. A control plate enabled the tc-st (-corn-

pound and its maui metabolites to be- ide-n-
tifi(’d by their 1?� yahoo-s. lime- Plmlte’s w(-ro’

s(rapo’(l mimm(l ‘ltito-d ivithi mmm’timammooi, amid thl(’

radio omu-t ivitv 0)I� (‘lI(ii frmtet io oil \vmts count ( el

t he’n (�( orre-(-t e’el by a lo oss fmme-toor.

SU(1OSC (J1a(/i(IIt ultia((’ntmljuqatiu)l . i’�it lu-n

1 nil eof eVtOSOl l)rel)mlro’dl fronm rat mute-mi

ho)nm(oge-mnz(’dl mu 0.01 �i Tris-H(’I I .5 mini

I�:DTA buffer (1F1 7.4) e-ontmmininiimg 10 11mg

oof proote-imm OI� 1 rumi (Of 1 : 10 eliluto-d l)lmtsmummt

i�mts iticubato’cl for 2 hmr met 4#{176}�vitim I In’ mmt(lU)-

mietiv- ste’D)idl amm(l th1m laven-d on mt limo-men

su(-roso- grac!icimt [5�2() � ; (i� - v) sUeIO)S(’ ehis-

so)lv(’(l ill time’ sarime buffe-r�. TI’hu’ gradu-mits

� centrifuged at 40,000 ipimi for l� hr at

4#{176}ito a Siimmeo nmooelo’l � c’mittifuge, using mcmi

S\\� 41 rotot. Ili(’ raehioomie-tivitv of 4-elnop

fract iomms, (�o ollecte’d in nm t lie’ ho t t oaims (of

time tube’s, � nm’asure-d. in expe-rinments in

i/to t lie- atcinmais re(-e-ive-el , 1 hr be-6 ome (heat ii,

0.2 mmmimo)le (about 1 1 u(’i) oof immho-li-eI steroid

iim 0.5 nil of mm 10 � seolutioti of (‘thanol in

0.9 � ‘-�‘a(1i . ‘]‘imo- � � so )1 fro oni t 1i - ‘xeis ‘(1

ut-ni \vmts imc�’o’ro’el mend (-(-Imt nifuged as abe oV(’.

Lquilibiiuiii (/ial/Jsis. A Nojmtx dimmlvsis hag

(o)mutmnluiuug 1 mmmlof (‘ithm(-r tissu(- pmoteimu ( 1 .5

nig-nmi), dilute j)iasnmmm (1 :20), �or BSA (3

nmg nil) ivmms im1tt�O)(III(o’(l imutoo Is mmmloi 0.1 mr’u

lmmbele’d st(’teoi(l 001 0.2-1000 mmii unlabeled

st(-r(oi(l in 0.1 �i pimoospimate- bufler (J)H 7.4).
�\.fto’r nmmmgmme’tie’ stirring at 4#{176}foor 20 hit (tis-

su-) or 4% imr (plasnma), thee rachiomtetivitv of

thre’- 0.2-mimi sauiij)lo’Sfronm inside and ‘out-

Si(l( the- hmmg i�mms d(-te-rnmin(’d. ]‘iu’ m’sults

obtmumm(’dI \V(’I(’ r(’J)r(’s(-nt(’dl iii Ii 1)1�00I)(0mt�)mm

graj)hi ; time- immtninsic missociat n olu ( omist ant :ui(l

miunmber of bimoding sit’s \v(-r(-evaluato’d as

clesem’ibed I )re’VuO oiuslv ( I t I 2 11) . I mm(�o otiTil me’t i t i� omo

(-xj)o’rinme’nts, vatio otis e- oiie’iit mmtt10115 0 of lit>-

labe’lo’d (‘o )ruml)(’t i t o or \\� �.( - ad 1 ‘d t oo a I � i

e-( oml((’mIt tmmt io on (0. 1 .5 mi�i ) oof mmt(lO o:t(’t 1V(’

st (re mid . ‘Flu- l)-teo’mit :tgo ‘ elo-er( ‘ase iii ho oun( I

m�a(Ii( omict ive st (-r(oiei \\mIs no -(-torch-el.

.h.iloeti( StU(li(’.d. ]‘( 0 eh-t o-rnmimme’ t in’ mtss( O(’ia-

t io)im i�Lt(’ (22) , 1 miii lmcb’li-el st o-to oiel (ai >1

flmat(’iV ()(�)fi u(’i) ��tts mce!ded too 1.5 miii oof a

I .5 imug-mimi rat llt(’Flls oytOS(0l prooteimo (0111-

tiommm in 1)Imoosl)Ilate’ huff’r (j11 7.4) nmain-

taifl(’d! at 0#{176}.l’v-r� .5 nmimi foor 1 iir, mc 0.5-imul

mclie�uot \\���5 tramrsfe-rr-d too a flask eoontaimuitog

0.5 rig of umuiab’h’el steroid to (toj) tin- re-mee-

tiomi. I mnu’eliat civ aft erwmerel 0.5 ml of e-(oi(I

do-xtrmmn-e-oated e’hia reo mmcl suspe’nsiomu (0.5

Norit A mtmi(l 0.050 (lo’Xtrmcml inn time- same
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buff-r) i\mcs imotroclueed. ]I’hie’ eomite-imts of time

flask we-r(’ shmik-mm e)ve-rmmighit at 4#{176}amid thm’um
c(’umtrifuged for 10 niuui at 3000 npni. Time

radioactivity (of t\\() 0.2-nil mihiquots of thc’
sup(-rnmctamit fraction ��as couumted.

RESULTS

( telOtlO/)I0 i(#{149} aeitirit!J . I )ose- mimic! t inme’-

le’5j)O)Ii5(� d.t11�V(-S have’ bee’mm j)l(otte’dl iii Figs.

3 mcmi(I 4, r(-sp(-ctiv(-ly, mimic! show that time’
imitroehictiomu of mmmim(’tilOXV group iii lnositieomi

1 1 vt-nv mmimlrke(Il\’ imme-rease-s activity withm

r(-spe(-t to) Io:l: mimmd, iii j)mml’tictllar, to 1.
\lo-tIi�’lmitioomi oof thie’ imvdroxvl groups imm

j)OsitiOlis 3 amid I 7 (le-(-r(-ase-s it. Ii j)O)S1-

tiv(’ ‘ffet oof the 1 1\1 substitue’umt- is also

re-fleeted in tim(’ activity eof the di- amid tn-
substituted ste’rooicls. AS mmstmmtistical mmmmalvsis
oof time re-sults too dl(’(lUce mt l)0t(’1mc� ratio hmmms

Fto; . 3. J)osc-oospomose eomo’res (.coobeomtamoe001.d)

1’:oeh value is t he nucami oof five oletermaitiat ioomis.

�1’hme lower huroketo litce indieat es t he ntteritie �‘eight

of t he’ (‘Otit reds . i’he upper Ii tie is ati arbit racy one,

drawn I 0#{176}enable t hue (letertluitult iooni of the conipara-

1 ive Ut ero)t rophuic act ivi I ies f tO)tli I he ioimot 5 oof

i motemseet i(on wit hi t he eloos’-respotusc curves. I t e’eot-

resp tools too a 2.5-feolol increase ito sit erimoe weight

foor the E series amid a 5-fold increase foor the EE

series.

riot bee-mm possible, simice’ mme)nparalle’hisn1 and

curvature cannot be- ehiminat ed eve-n though

loganitimrnic transformation neumders time onigi-
umal valw-s imornogeumeous, active doses (index
A) have beemi arbitrarily take-mm as thme’ dose

iviuchm immc-nc-as-s time- uterilm(- weigimt either

2.5-fold for time e’stradiol derivatives or

5-fold fcor t he e-t imvnvlestradie)l derivatives.
I)e-nivative-s e)f HE miro- omi time’ �vhiole more

active thaum timosc of F�, primarily as a rd-suit

of diffc’nenc-e’s iii m(’tabohsm e’xpla-iumed by

time- iflm�)e)ssibility eof oxidizing te’rtiary alco-

hmoi)ls to the le-ss active ketoumes.

if time’ area bemme’atim the ute’rotnopliic ac-

tivitv curve between 0 and 72 hr is tak-n as

ml measure of time respommse mmmd is expressed

as ami index P, time- value for e-stradioi beimmg
take-mm as unit�, it can be siuoavmm timat- good

conne’latid)n exists be’tweemm time IictiV(’ dose’

(iumch-x .1 ) amoci inde’x P (Table 1).

( /)ta/�e ammel biological -response. As a- imighm
eommce-mutnation e)f radioactivity imi a giveum
tissUe does not iniply per se that time’ tissue

1)hmys a phmysiole)gical role, it is necessary to

obse-rve the utenotropiuic activity aumd the

TABLE 1

( teo’otrop/o ic aetuo’zti, amid ra(/ioaetivity uptake

Uteroot ro)l)hic act ivitv results are expressed as

t hue tootal (loose (microograms) (index A ) required I o

increase uterine weight either 5-foolel for the IFI
series or 2.5-foolol for the E series, sinoce a 5-fold

increase’ (‘tItitOo)t be oobtainieol witlu estraeliool itself.

This oloose is deterrnimoed gra�)hically fronu I hue dose-

r(’spomise curves US illust rated iii Fig. 3. They are
alsoo eXi)ressed tis at> itoolex 1� o’alculateel fronu the

creti be’toeat hu I he curve , corres�)omro1imog I o I he
increase in> uterinue weight betweemi 0 amid 72 hr

(Fig. 4) . Thue value of I’ foor est rrocliool is takemo as

It tO� t y . B othi (0001 1Vi I \� ltpt tOke is expressed as ati

i noolex I sitooilarlv ealcula-teol . The value oof I for

(st raehiol is t aketo as tittit V.

Sub- E series EE series

stituent
.1 p 1 .1 p 1

0.15 1 1 0.15 1.4 1.7
3 3.0 0.2 0.4 1.3 0.5 0.7

II 0.04 2.1 1.7 0.02 2.5 3.9

17 1 0.1 0.4 3 0.1 0.6

3,11
11,17

3,17
3,11,17

0.5
0.4

8
0.3

0.4
0.8

0.1
0.5

0.5
0.9

0.3
0.6

0.2
0.25

15
0.15

2.3
2.4

0.2
2.0

2.9
3.3

0.3
2.1
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Followimog inutravemuous imoject iour of 0.1 �.og rat of each oof I hie 16 test steroids, I he increase in uterine

weight , in> noilhigranus (�-----) , anod t he radio)act ivity 111)1 tike , i no 10’ � nmole noug (-- - - ) � represent (-(I ItS

a futuctioti of t inue (hours) . 1’ach value is I he roiean and st anoolarol erroor oof five oleternoi oat io otis. The area
betmeat h t lie curves bet ween 0 amid 72 hr was t token> as a nooeasu re ( of orI c-mo ot rophoic toe Ci vi t V (i n(lex J)) amid
radioactivity uptake (index 1) . The figures ito t he cenuter coolunino indicate t foe poosit ion> oof I hue nuet hoxv
subst ituent mu the est radiol (left -hanoi gra�)hs) amid et hynoylest raohiol (right -hoamid graphs) nu oleconles. ‘l’hoe

topmost graphs refer to umisubst it tOed est raeliol and et hmynoylest radiool.
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i)0t(Otot loge of I ho’ (10(50’ P(’t noullilttet of l)1105t001i OOt’ p�’� � of t issue atiol plotted agaitost t ime out a semi-

lo ogat’i I lutoonc 5(1010’ . ‘l’hoo’ tto(’t 01)0 1 i to-s we’re sel)arat eol lu I hoi to -l:oyc’n’ choroonomat oognaphv atoti ielenit i fled by
0�0 �>>p1( niso OtI \V i t ho to’fot’’toe-e (�o otouua ott tools , atool I hoe m’o’sitl I s wen’e’ co u’rec I eel h\ U b oss fact eon’. The’ oomilv noel al)OO-
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I oct �vee’t 0 (LI (t’(LS IL tool ilItstoui 15 1II ost t’Iite(l i to I hoe I ooot t otio se’t’ies 0 of gtaphs. 1�e’votoel 3 him’, atool i to cem’t ai no

i tost atoo’e’s 2 hit’, I hois t:ct ioo ho;os too o I tile’ sigtoifie;otoe’c’ t to vieu� of I hue loo� atmuo)lttot ouf utochmatoged sterooid detected

ito Ihoo’ jolostoor
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mmtelioo;utivitv uptaLo- in time uterus simimuil-

tmcnoo’oottsl\’ ito ootdo-t too do’to’mnmino’ whi(’thuo’r

to )t at itj )tmtkt’ mmlm(lbit oloogieal mespo)muso’ miI(’ (‘0 oI’-

mo’Iat o’o1.
lmgum(’ 4 shtot��s timmmt time radioactivity

(0 omueo’nit rat io oIl is highest fo 01 t hit’ (�( )Iflj)( oUmi(ls

u��it Ii t lie ‘ nmo ost lro mmootimieo’d act ivitv , mis cmiii

be ‘ so 0 ‘ii by a (‘0 Otiij)mll’isO on o f t in’ ut o‘ISoot i.e oj)hiie

mt-o-t ivit \� mind mmt(hiomacf ivitv i�ipt mtl�- iimdii(-es

(/) amm(I I, mo’sj)o’e’tiVO’lV ) in i’miblo’ 1 . �fiue

Ut cro )t no opine a(-tivity immeto’tise’s mis time’ radio

mt(’t ivit’ iii t hit uto-mus ummem’o’aso’s nmore’ov’r,

univ do-lay iii thmo’ rmt(Iiooaetivitv imimiximimum,

hooow over slight . is n’fleo-to-d in a do-lay imi time’

mite-re )tnol)hmic net ivity J)0’mik . Pe’ak activity

oo(-e-urs be’twe’e’n 25 and 45 imr. The’ imutro)duc-

tion eof �ui e-thvnvl om. 1 1-nie-thmoxy substitue-mit

imite) th( e’stmac!iol nioole-e-ule- appe-ars to i)I��-

long midtie)iu slightly, but cannot be- said t(o

give- rise to 0 a tmite- le)mmg-a(-timug or de’layo-d

e’fie--t.

Flue- Inmmd-tio)mi ed thus to)tal rmidioimie-tivity

uptmmk(- aecoumitecl for by time’ iiita(-t ste-roic!

ande)r nme-tabeolite’(s) huas be-c-mu (le-te-rniifled!.

Tootmil madlioa(’tivity imu thme’ ut-rus omm immje�c-

tioomm of E, EE, 1L\IE, and 11MEE is due

t(o umueiumuuge’d e-onmpoummd only (Fig. 5), with

a curve- e-hmirmiet-rist ic (of me-to-mition mat ho-n

E liME EE 3MEE 11MEE 3,11MEE 11,17MEE
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timami dismmppearammce-. (�mpe )undls subst it itt e

at positiomm 3 ummde-rgo dle-niethylatie)mi, as has

already be-eum d-rnommstrate-eI by .Je-iose-mu et a!.

(23), as well aS compounds substitute-c! at

I)OSiti0tm 17. lim each case- time- tissuc--sto)ne-dl
forms are time nietabelitcs I’ l, 1 1 \ I 1’�, amul

1 11�m--IEE. This obsenvatioum re-ve-als time- differ-
ence betweeim the stable 1 1-mc-thmoxv bond
and the mthmyl ethic-n bommds at j)eositions 3
amid 17, which. may be cle-aved, and huts bee-n
cc)nfirm(-dI for time otimer (-o)mpe)undlS of time’

EE series (20).

The compound giving rise to time- imighe’st

coumcentratioim d)f rad!ioactivity in time’ ute-rus
is lli\IEE, with a maximum occurruug at 1

un. HowevcT, if time 111\IEE is mi nme-tmmbelite
of 3- and/or 17M derivative-s of 1 1MEE,

time radioactivity curve mmo lommgc’r imas a

maximum during time first 3 un, but mme-eoum-

tinue)us upward slope. Time- pe-r-e-ntage- of

time dose’ of 11MEE re-cove-re-cl is appnoxi-
mately time same �viu-tiie-r 1 li\hIl’ or mm

derivative is immject(-d, but less EE is foumud

omm iuijection of a nu-timyl ethic-n derivative’ em!’

EE t-hmaumoh immjectic)mm d)f Ei#{176}�itse-lf. This ceould

explaimm time le)�\’er activity of :�- mind/or

17MEE de-rivatives.
Of time ce)mpoummds ide-mmtific-d immtime- l)lasnmmi

(EE, its methmoxy derivatives, amid e’stncoiu’),

it � found that-, for any on- substnmite,

the sanme metabolites are n(-covere’dI as in

time uterus, except mm th(- cmmse� of T� , \vimi(-hi us

partially c-onvc-rted into e-stnenie-. 1 mm eon-
trast to time- uterus, ho�vever, time’ ee)nml)e)unds

are fairly extc-nsive-ly nme-tabolize-d, as imucli-
cated by time marked diffc-nemmce- be-twe-e-n tim-

total radioactivity level amid t limit asse eiat e-d

��-itii tim iuitact- coflij)e)UIi(l.
The ummciiangedl st(-roi(! ee)mmcc-mmtratie)n gimi-

dieumt- betw’een ut(-rus amm(i j)lItsnia is ilius-

trat-d in Fig. 5.

S/)eelfiC bilo(ling in time uteius. Sue-noose

gnadieumt- ult rmicemmt ni fugatienm was use-cl t �)

establish j)Ossible cc )rre-latiolms tune nmg ill)-
take-, interaction �vithm time- (-strache)l-bimmd!imig

uterine cyte ose)! protein, mmmmclactivity. TIn-

study was r(-stnictedl to) the nmost potent-

compounds, i.e., E, EE, I 1ME, and 1 1MEE

(since all otimer active- (o)fllpounds mire- active’

as a r-sult of denmetimylatiomu ommly), amid too

the least- potent- compouumd, 3,1 7ME (for

purposes d)f ce)nmpanise)mm).

Time- gradliemots fe)n studio-s in rico (Fig. 6)

5liO)\\’ tlimmt, foor time- j)amtic’Ulmmt choose’ iltje-ete-(I,

mm11 miet ive ‘ ce )Iiij)O otiiiels mite ‘ be )uiidl t 0 0 mc 1)10 0-

f cii> uvi t hi mc se-eli tiie-ntat ie nm ce o -fiieie-mmt oof S S

mtn(1 thimit :� , i7�l1’ is mioot hoouimcl at miii. ‘Fine-
e’(Oflij)Ouiim(Is uvithi 1 he- highest pe-miks, t lie’

1 1 :t>1 elo’niv:mtive-s, mite- alseo timeose- feounie! too

exhibit iiiglme-st uI)take’ :111(1 imigime-st activity
(‘Fumble- 1 ) , mmii(I it t hits mip�)e’mlIS t limit bunching
to time- S S j)t�0)t eiil imo i’ii’o is direct ly re-late-el
too activity.

‘Time’ eiue’stie on amiso’s ivime ‘t lmo-r mc silnilan

(orre-latioli night neot mtiseo 1)0’ valid feor ac-

t ivity mule! hinclinmg iii i’itro. l”igume’ 6 simeouvs

t limit , mit mo S tiM (0 onmee nt rat ie on , all fe olin moot ive-

ste-rooicls mtu.e bouimcl tom the’ S S bimmdiiig Pmo-

te-imm, timmit 1’ mitul 11 mime- muiso beound in time’

4 -5 S m.e-gio�mm, mimm(! thimit ;� . 171\ I l’ is tie ot

beoimnd met all. Time- relative- dhe’gre-e- of bindimmg
0 f t lie- vane )1.i5 ce onipe otiil(Is limos eimaumge-e I,

heave-von : uu’ime’mo’mms in !‘il() t he- 1 1 \ I (It’I�iVIi-

t ive-s give- the’ imiglie-st j)e-;mks, timis is so fo or

t he- inc onosubstit cit c-c! st c-mo oiels in li/I’d).

‘[he- elimenge’s ito t lie’ suero ose’ gmaclie-tmt (10mm-

sits’ j)mitte-nIls re-sultimig f’monum time’ meciclition em!’

moonraehiemtct ive’ ce )iiil)e 01111(1 i>IOV(’ t hiD o\Vii fur-

tine-n light eu biumcling tom the- 4 S alm(! S S pie o-

t e’ins. \Vhme’re-mms mmmi� 0 )!� t lie’ fo mom. mmclive’ st c-i.e oicIs

at I 0 ii:�i ehisplmic’e’s 1 Iii! c-st raclie ml (roam its

S S j)e’mik to) ml 4 S i)0’mtl� ( i”ig. 7mi), it displaces
2 n�I I 1)oll1 fronim time’ ‘4 S pemik teo tue free-

Ze)ild’, biiuclimmg te) tiio’ 4 S re’gionm i)e-iImg tie-gli-

gible’ ( l”ig. 7b)

1eiuuihihniumnm dialysis e’xl)e’m�im-m-ie-imts cle’fimoe-
time oI.e- d1o)50’IV t he ‘ �)iiysieo e’hme-nmu-a 1 1)iO Oh)0 -mt io ‘5

ef time’ imite-raetioonm mind e-nmible- biimdimmg l)mt-

ranie-te-ns te) be- calculate-cl by miimmolysis of the-

thie- curve-s ebtaimme’cI. �\.S shmoa� mm imi 1”ig. 5, mo

i)1(oiioltmme’0’(IS-shaped biimding curve-, tvpie-�ol
0)f aim S -f-- NS svste-nm ( 19). was feoummel !‘or

F::, I-]. i i�ii:, mmcl I 1#{176}mlEl.‘Time- 3, 17\li’

(le’nivmmt ive- gave ‘ to st raight hue-, e’himinmi(td’nis-
tie- eof aim :‘-;s svstc-nm, as (lid all the eotime-r
ste-ne oiehs (20) . ( )wing to o t hue’ e-xte-mot too uuhiieIi

fl-iiLil� of t lie-se’ ce Oflij)O ainmels mite’ mieomms�ft -e-ifi emil l\�

boummel, time- mihse-ne-e- oof specific binding (00111(1

o)mOl\’ ho’ e’stmiblislie’d by co uiipe-t it io omi st udio-s

u�’itiu lmmbo’le’cl I 1 )oI 1’�I’ .\.t time’ leowe-st eoonmpe’t i-

temr ce oniee’mit imit io oil (3.33 mmiii) , only l’, l’ l’,

1 1 :‘�i l�, mumd! I I 1\ I 11 gave misc’ t 0) U nmamke-el

cle-e-r-ase- (30 So #{176} ) in 5l)e’difiemtll\’ hoound

rmidioae-tive 11 )�l EF. \_ sinmilmmr deere-use’ was

oobse’rve-d 0011 additie on of mi 33.3 iiM (‘0 ilid0’ii�

ratio ni eof t In- 17- amid 11 , 17-mime-time xv elo’njvmo-
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Imo 00 o’oo fo Ho o�vi tog i noj ce-I io oto 0 of e:meho labeled co)nul)001ttt(l (0.2 mitiuole rat ) , I lie Ut cmi svere excised atod t hoe

e.y I 0 (1001 ��;os llovereel d i nec- I Iv 0 tO a soocroose elenosi I u graelieiut . I me u’ito’o: 1 nil of eyt osul (10 ing eof proteiim)

\%U5 itie’(th)IOteoI foon’ 1 hr at 4#{176}wit hiezie-hi labeled sterooiel anoel layered Ot> a soocnose gradient . ‘Flue aniooutot (of

n’:odiooae-tive- stet’ooiol (from, 10t5 touole) Pi’esenot mo eae-hu 4-drop fract iooto \Vas (leteriouinied. ‘roo identify the

1)eLks, BSA (-I .6 5) was ronno siniult atoeoornslv. \Vheneas imo o’io’o time 1 1 -cruet hoxy rierivat ives gave I lie highest

S S I)eILks, t he (ttos(th)5t i I oil ed sO en’ooids ohid so) omo (‘1//0. 1 no iuot Ii tiost atOtes 3 , l7)oI 11 �‘;os riot boutmod at all.
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Fm oI . 7 . ( ‘ammopeto to omo stu(Iies o�’it1o E , EE , I I .)1E, 0TO(/ 1 1 J!EE by omitr(lecmo tmifoo f/atiomo

1:oeho oof time fooonr steroids (10 toM) was 0(1(1cc! too 1 ciii raelieoactive TI (a) oor 2 moronradiooactive 11i�o-IIll’l (b).

( ‘oonmopet it ieono �i I hi 11 (a) : atoy oof I hoe fontn’ steroids �‘ill displace 11 fronu t hue 8 S regieoiu. (�onipet itme)mu svit h
11 M EF (b) : the r:odioae’t ivit y of I IM EE decreases in t hoe S S regioon, but, itustetod of being displaceol tO)

hoe- 4 5 peak, reappears ito I hoe fre-e zoonte. Tue oordintmtes are inc unii Is oof 10_i tumole (ftoi)



log T correlate-el ivith time- biological mmetivity ob-
-2 1 0 1 2 3 � 1 � served in vito.

� .-.‘, Althoughi time activity of time- compounds

-1 ‘ - �‘ E 7/’� with imo spe-cific bimmdimmg in- ti/i?) (all b partly

� accoummted fer by thm(-ir metabolism imite)
[__-;:1.;u;;�:::i.:�j--- - ‘-�-. �l�#{176}cific-mli� boumid LE con 11�\lF.0L, th( (11�

-.-.... E E � ... _.._. . crepancy betwee-im activity and affimmity ef

-1 � time most- active ce)mpounds renmains une-x-

-_.. . - r � plaimmed. Rates of association are- ramikeci 111

r � liME � � “� the’ same orde-r as affinities (Fig. 9 and
�1I “u...4&,. Table 2), thus implying that eve-u this dy-

--- - --- - namic panamete-r, like time jmmtruimsuc associa-

1��-��� 11MEE � :::�:;:�;:::;: tioum ce)mmldtammt, cannot e-xplain time- ramiking
-1 #{149}#{149}. � iii biological potc-ncy.

� SJ)eClfiC bindinq in /)lasma. The curve-s

I ‘ “ � “ � r �-- --- - ��-‘-- obtaimmecl by equilibrium dialysis for binding

I 3,17ME � iii the 9laSma (I”ig. 8) shmeuv that. only time’

_1I � - - natural hme)rrnomie, E, is spedifidally bound

:09 ii,- to a plasma proteiii, -allecl e-stna(liol-bilidllig
09 j)iasflma pre)tc-imm (21). Sucrose- gnaclie-nt ultra-

UTERUS P1 ASMA ce-tmtnifugat ion st udie-s c-oumtirm time absemiec-

Foe;. 8. Proportion graphs o’epresemotimoqbimodimog to e)f spc-cifie bindimig for 11ME amid 1L’tIEE
-omterimoe eijtosol proteimos aid to plasmmoa (l”ig. 10), but sugg-st that both E ali(l EL

The results eof equilibritinu dialysis expeni- mire- boummd teo a binding pre)tc-imu mixtun(- with
ments at 4#{176}have beemo represenoted iii proopeortioono time- same- se-dinieuutation (OeffiCieflt (4-S 5)
graphs ins which the logarithmms eof the fractiono (of as BSA. Any EL-specific bimiding conic! be
beounod (b) arid lnnobe)ttmo(l (om) stere)nd are plootteel thiought to be- masked iii time- pre)portie)n

against the hogarmthnu of the toot ml higamoel (oono(emo graphs b\ iid)Ii5�( ( ifid bummding but ( onipe

Itatteoto (T) I I I 11MI ‘mmmcl 11Th 1 �re�pe titmeui studue s indicite thit thus sp cific bind
ciflcahlv i)O)tmiOd to utermnoe cytosol (1.5 nig in ). ni � � . . Li �

I N ‘,l)e( mfl( tolli i)e)timOd to 91 i,Imu e (elmiut neon> 1 20) iIig i” ili f’mct quite tie gmigioie u tie r is umi
labelccl F�4 compete-s with labeled E, umi-

. labe-lc-d EF has little- e-ffc-ct , and 1 1\I cleniva-
tiv-s amid a 333 iiM (-e)nce-ntratie)n ef thme tivc-s Imave- iie)iiP at all. Timus oimly F e-xhibits
3- amid 3 , 1 l-rne-thoxy de-nivat-ives. No 3 , 17- 1)re)mme)umi(e-dI specific’ binding imm the- plasnia,

substituted compounds ce)mpe-tc-. It thus and the’ EL I)e-ak is primarily accoummte-d for

app(-ars that all substitutiomi affe-cts bind- b\� noumspe-cific bindling. Time K8 value, :Llo�
ing: time li-methoxy group produces a 3-fold Mi (20, 21), is approxinmat(-ly 10 times

decrease iii affinity for time- rece-ptor, and lower than that of time- cytc)soluble re-cc-ptor
met-hylation of the hydroxyl groups in posm- amid roughly half thmat of sex ste-roid-bindimog
t-iomms 17 and 3 causes a 10-fold amid 100-fold protein (19, 24).

decrc-ase, rc-spect-ivelv . Binding parameters Noll.It/)ecljie 1)iioliitg . Time- (KN ) � l)rodliet S

have bc-eu calculated from time- J)ropontiomi for mmomospc-cific bindimmg iii the- utc’rus, j)lmisIiia,

graphs for time- four nmaimu (-onmpe)unds. Smnu-e- and to albumin imave bc-c-mi (ald-ulatdd (Table
time quammtitv of cytosol available for emmcim 2). Bindimog is weakest imi time- ease’ of dihiy-
expenimemmt- was lirnite-dI, they uve-r- con-i- drox� ste-roids. �uh-thylatiomi immcrc-ass bind-
pared tWo by tw’o : E ivith EE, 11�slIo� with imig � w’hmere’as time pne-seumee- of a nmethoxy
11\IEE, and, for ceimmfirmation, E witim gne�up at positiomm 11 markedly deene-ases it.
11\IEE. Table- 2 simows that the rmumb-n of 0mm the’ whole, Parallel results are recordedl
binding sites, N8, is the same in each ease, for uterus, plasma, amid albumimi.
amid that time- intrinsic assc)ciatiomm cenmstauit,
K. (affimmity), varies in panalle-l with binding I)ISCUSSmON

in vitro to time- S S re-ceptor, as show-n in Fig. Anmoumg time- 16 st(-noids sttidied, some have

7b. Affimmity caumnot tIme-ne-fore- he dirc-ctlv be-eu found to be d)nly very slightly actlvd.
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‘I’inotE 2

I�imoili,o (/ /)ao’elmooeters

‘Floe i nit ni nsie osso)(-iat U)tL e’onost units (h�) , nouruber oof h)imr(l i nig site-s (.\‘, ) , :onod degree 0)1 mooonospeci fib’

hi midi nog I (K�V),-.� I were nue-tosureel by e(luilii)ti timiu d ialvsis , tisi nig I he l)to poort ioonr graph tuet hood . \�‘heni t he
h)i nool i nog curves �vere flat , a ro ugh est inuat e- of t he i noI ri nosic �ossoei at ioono co onost out ��‘as ( bt �oi toed ho’ corn-

Pet i I ion> �vi I ii labe-leel 1 1 �#{176}cIi’ i’ . The assoociat ioonr n’tot e (A’ . � ) �‘iO5 oleternui nieel h)V I he (‘hoan’cooal adsorpt io no
teehonii(lone.

Steroid Uterus (1.5 rng tiul) Plasma BS.-\

(1:20) (3 mg-mI)
(K.V),�, (K.V),, (K.V),-,K5 .\‘_, k

n.ti1 mit! 1O� .no ‘

sec-i

4.5 ± 2.0*5 1.0 ± ti.4 0.7 0.5 3.1 5.0

6.6 ± 1.3� 0.5 ± 0.1

liMi: 0.7 ± 0.3� 1 .5 ± 0.6 0.2 0. 1 0.5 0.3

:3�o11’� -“-0.01 (iS 12.0 11.2

l7�Ih: -0.1 2.6 11.7 20.5
:�, 1l�I1 <0.d)1 0.2 0.5 0.7

1l,l7r�l1,: --0.1 (L#{176}.) 1.1 8.7

3,17M1’ <0(X)! 7.8 20.4 24.6

:�,1l,17�\II’ <0.001 1 .1 2.6 14.’.)

1:1: 7 . i ± 1 4* 0.7 ± 0. 1 0.8 0.9 6.9 8.4

llMI:i: 1.4 ± 0.2�

2.2 ± 0.2�

1.4 ± 0.3

0.8 ± 0.1

0.5 0.1 0.6 0.4

:Ii1 -0.01 (�.9 18.3 12.3
l7�II’�h’ -‘-0. 1 5.0 14.7 17.1

3,l1�h1:1; -.0.01 0.6 1.2 0.5
i1,17)�1I:h: -e).I 3.2 US 3.6

:3, 17�IhI <0.0()1 .1 .6 13 .0 10.5

3, 11 , l7�II’1’ <0.001 :�.o. 8.2 8.9

(5 h’: � eoontopan’e’ol \Vitht I’�i’� (5) 1l�Ih’ witho ii�iii’i (�, aniol, foon’ ootofit’mio:otioono, i’ ��‘itho ii\Ii’;1� (�).

53() HAiNAUI) E’l’

‘TimcUr studs’ catgut iie)ttoo be- mmeglecte-d, imo�v-

even, simoee- c-ye-ni miii unmet ive- nme-mbe-r o)f a

cli-fine-ci ehie-nmi-al sc-rio-s of �e ompe ouimds yic-ldls

use-ful i mmfe )nnmat ie 011 e oim nie-chia mmisni e of act ie otu.

Othmers, suehm mis 3, 1 1 , l7\l h�F� or 3, 1 1 \lII�E,

uvimichm ant- mmo)t sj)e’difieall\’ bound in ti/mo,

mine aetive eoiilv as a ne-suit eof de-nm-thvlatioum

in tito. F’iiially, mi fe-u�’ mire- highly peote-mut amid

time-in activity limes be-c-mm e-xplaimme-(I by the-

PI�)l)0 ose(! i)hmitm�t1ittc0 c1�’mmaioiie schie-tin-, u�inch
take’s immto commside-rmttiomm all the- Paralfle-te-rs

eov(-re-dI (1”ig. 1 1 ). Time- low-activity eonm-

pound! 3 , 17�\l i�: immis be-c-u imiclude-ci fot (Ofli-

pansomo.

The ct hmvnvl gro 0111) deere -use-s immetabolism

amid iimcre-ase-s time’ affimuitv fun tlm(- ute-rimme

r(-cc-ptor, t lie-re-by e-muimammeimug act ivity . A.mu

1 1-methoxy substitue-tmt re-suIts imm vintually

te)tih abse’nec- oof j)lastiimi binc!imig, \vhmetimc-r

specific 0 01 iioiispc’eific, in a eimatmge in hij)o-

pluihieity (20), amid e-onmse-e�uc’ntly in a highm

I)ltiSfluut e-eomme-nutratienm eof fn-e- Stc-re)idl amid in

b-t to-n dist nibut ie am . I Ii spit e- e)f dc-crc-use-cl

ute-nimme- re-ee-pteon affimmit\’, mmii imucre-ase’ iii

ute-nitme ste-re mid ce onc-e-ntrmit ion, mimic! c-ommsc--

e�uemmt lv iii mi(t ivitv , is inc-ye-nt hme-le-ss rec-orde-d.

“IFhie’ positive’ e-le-rmie-imts ef those- two substitu-

tie)mms mire’ ‘ennbiime-c! ii> I 1MEE, which is the

niost mi(tive e-(onmpd)uliidl ef tue 5e’l�1(’5. i\Iethyl-

mitie)ii e)f the- hivdlne)xvl gre�ups at positic)mms 3

anel 17, ott time- eotime-m iuauid, re-suits iii yin-

tuahly imommexiste’mmt aflimmity, timid time’ corim-

pe)ulud! limos to) be- exte’mosive’ly me-ttmbohized teo
c-ximibit c-ye-mm\\‘(‘mik mmetivitu’.

Time- fe ore-goimig e’xpeni nmo-uuts immive’ also

viel(Ie’eI imuforniation cmii time’ inmpe)rtalmce- of



y

0 0 E
-‘ EE
...� liME
s--. I1MEE

Fie; . 9. Rates of asso(’iatiomo of !t�, Kit’, I 1 lIlt’, (110(1

I I :IIEE ,St(’o’Oi(I -po’otein commopl(.r(.s’

‘Flue r:otc (of association is give-nc by hoc 510)1)0’of

tine line.
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t in’ st(-n)id-pre)te-ium int(-naetion . �\.1l knoouvim
c-stnc)ge-ns are boutid, to) a gn-mmli-r or le-ss-n
c-xte-uit , by cytosolubhe- uto-nimic- bindimug j)I�e)-

tc-ins, this beiuug 0)110’ of time- e-anli-st e-ve-mits in

time- mechmanisnm gove-niiing time- induct iomm of
time ce-Il rnaehiuiery r(-spe)mmsc-. It iumis b-e-mm

uohmouu’ti iu-re- that each mili(l eve-t�’ act iV(�

dtei’Oid, e)n iii ce-rtmmin iiistmine-c-s mictive i-nc--
tabolite, is boumici to these- pro)tc-ins in

amid , (0 )iisddlucmit ly , t hat biticling t 0 t hue- cyt 0-

se)l S S pnotc-imm is mcmiuiiceaic!itional re-dome-

nm-nt for mmctivity.
‘flu-v imavc- nnore-ov-r illustrate-cl time- cliffi-

cultv c-umcountc-r(-cl iii intc-rpre-t itig mmimd ce)n-

relating ne-stilts in vitro amid in ,‘io’o whic-mi mill

factors whicim niay immfluc-ma-e tm-tivity minc’ not

takc-ii jUte) ootisiclc-ratioii. ��ltlie)ugli it has

be-eu j)e)ssible to) bnimmg to highmt a rc-latie)iishnp

mtmommg biological a(-tivity, uiptmike-, aIi(l utc-r-

iI�H� bindimig in limo, it has imot bc-c-mmpe)ssiblc-
td) c-xt-uid this rc-iation to bimmditmg in mi/mo.

The- mc)st ti(tivc (c)mI)O)timl(Is mine- not tic�(c’S-

sanily thos- bouimcl most tightly as sime)wmm by

time- fact that thoc- 1 1 )d dh-nivativc-S haVe

markedly louse-n intniimsic Ii550)OititiOii c-boil-

stunts thu-it-i E and EE.
It is j)art-l� time- absetice e)f 51)d-ditl(’ bimmdimmg

Ftc;. 10. Bimoo’imog (Of E, RE, 1 1111?, (viol 11.l!EE

too r(lt plasmmoa

One niillihiter of l)lastoi:o (ehihtitioono 1 :10) s�’as

inocoth)ated os’itlm 2 rout l:ti�’led steroid amid thoeno

hovered oono a sue-roose gra(hienot . Boot h I atoel 11� are
ho otinicl i no t he 4 S regioono , os’hiereas 1 1��oI1 anod

l1�I1’1’ mire foatnod onilm’ in> time free zonre. ‘Floe

oon’diniate is ito units oof 10�-� t000)Ie (fno).

to) J)hmisliimi preote-ins uu’iiich e’xplmiimis time- iiighic-n

mictivity eof 1 1-nictile)x\’ dc-nmvative-s as c-o�i-

i)are-d to) e-straclieml and e-thynyic-stradlic)l, in
spito b)f a leave-n meffinity fen time-utc-ninc- S S

r(-d-c-ptor, tlmc-rc-by (-ommmfirfiming that time- foor-
niatie)n b)f a stc-noic!-pnotc-in (-c)mple-x iii tIme-

l)hisniti affccts thic biolcogical mictivitv nc--
cordc-cI imu time’ mite-ntis (25). If it we-nc- nc-c-c-s-
sanv for the ste-ne)icl to ho- beoumid to) j)lasnimi

pne)te-imms too cross time- targct c-c-il mc-nmbnamie
(26), tin- 1l-nmo-thmoxy chc-nivativc-s weulcl be-
imma-tivc-. It so-c-nis uniikc-lv, thic-n-forc-, that

thc-se h)notc-inms she)uldl act as transport iono�-

tc-iims i�’iiie�im c-mirrv the- ste-neid frenm time-

J)ltisflitito tiic -e-hls (27). ‘Fiic#{176}nitty,

cve-n, pr� )t c-ct t lie- ste-nc )ids from me-tabeohism

(25) , sinc.c- i f t lie- disse )eitit iO )ii Cof t lie- c-c )fli-

plc-xe-s \VeIe’ sloow, as in time- c-misc- of s1)e-d-ihc

Plasflimi proto-imis, ooiilv tiic fno-c- fnaction uvculcl
be stibjeet to 0 c-mizynimiti- mictio mi. W’ Imtmtc-ven
timemn rode-, it is c-e-ntain thimit binding to pltisnimi

prcotc-itos is Iie)t a Pne-ne-ciuisitc- for mictivity,

but cmiii nio)dlulate- it (29).
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free metab. M �indin� uptake ictiVit�

r�
i�1

ci:
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Fm � . 1 1 . A pplieatiomo of the pham’lmoa(’o(I!,mlammo ie s(’Ioenoe

‘Fhie- l)luamnoia(�olY nianiiie so- hoetoue oout I i noed i ti I lie- i N’t’nte on)i�e2Tt e oN iOuOLv b)e used t oo explai mu t loot biological

act i vi I y 0 of I he I c-st st eroids as fo olleows . Plasma : t ho’ filled and speckled see- I omrs i nielkat e t inc atne)unts of

free anal rnm(-tal)o)lize-oI sterooiel , respect ively. �Ienuhiranie (i\1) : t he t rianigles repri-semot t he perco-motioge of free

st erooiel after niet alnohismn . Ut ct-ins : I inc width of I mc’ reversibhe arr(ows (lepicts I lie tmognii I tide of t he in-

I rinosic ltSSb)bIltI io ni � nost unit oof I lie steroiel for t he S S cit en-moe bimodinig proteinu. ‘Flue h)lack amid white squares

repn’c-senot opt �ck anol tnt erot ro opioi(’ itet ivi I y, respect ivcly , t hoe area fo or e’st md cml h)ei nig t akemm as unoity.
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