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I NTRQPUCT I ON

I n th e f emal e s a l mon o i d fi sh . th e ontog en eti c d eve lopment o f

g ame t e s (oceyt es ) oc c u rs I n th e o va ry through the pr o ces s o f

mat uration or me iosi s, as a resu lt of whi ch th e occy t es

lo s e half of their c hromoso mes an d bec ome hapl oid . Th e

i n i t i a l s tep i n p r od uct ion of g a me t e s is by p r oli f er a li on o f

a ogonia by mi to s i s wh i c h g i v es ri se t o s eve r a l hundr ed

o o c yt e s i n the o var y (Fi g . 1 ) . Th e p e r i od o f g rowth of th e

o va r ian f ollJ cl e is pro lo nged a n d th e in c r ease in s i z e i s

cons ider a b l e . Growth tak e s pl a c e ov e r a p e ri od o f t wo to

thr e e yea rs d e pe nding on v e r t o u s fa ct or s with the mai or on e

be ing a vai l a b i l i ty of tood . Many embryo l ogists di stingu i sh

t wo p er i od s o f oocyt e d e vel opme nt : the p r ev i t e l Lc g cn e s Ls

period and th e v i t e ll o g en e s i s p e ri od . Gr o wth i s e cce l e r e t ed

during th e v itellog en e s is per io d , d u r i ng whi ch yo l k i s

dep os it ed in th e oo c y te . Si mu l t an eousl y wit h th e gr o wth or

the oo cyte it s nucl eu s (germinal ves ic l e ) e n te rs I n to

p r opha s e 1 o f mei ot i c div ision ; th e hom ol og ou s c hromosomes

pair t og ether, but s u bs eq ue n t st ages o f me i osis a r c

p o stpon ed until t h e e nd o f t he pe ri od of vi t e l logen ic

growth . Th e nex t ph a s e of oogenes i s i n vo I yes th e r e sumpt I on

o f meios i s or te r mi n a l o ocy te matur ati on . Thi s process i s

a ccompanied by b r e akdown of the ge rmin a l vcsie le (GVBD).



Fill' . I . .... r eee l e br ook tr ou t~ lRn.1.i.nI.li.. a lmost

r e ad )' to ' p a wn ( s t AKe 5 ) ovaria n t o ll t e t es , t ork l e ngt h

235 _ .
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eh ..o_o Bo_ a l c ond e n s at i on an d elt t r- us ion at the f i r st p ol ar

bo dy . Th e $ e c hances o cc ur pri or t o o vu l a t ion a nd ar e

pr er e qui s it e s tor s uc c es s fu l fe r tiliz a ti on . The p e r i od

b e tw e e n p r op h a s e t ... ..es t a nd eltt .. usi on ot th e t i r st po l ar

body is cal led t h e p e .. io d o f e a t u e e t t o n , a n d th is p r o c e s s is

unde r en d o e r- l ne c o n t ..o l i n s s i lio n i ds .

Th r-ee fa ctor s . re l nv o l ved i n th e e nd o r-r i n e co n t r o l o t th e

t er mi nal mat ur at i o n i n s a l mon i ds ( Fi g . 2) . The pit u i ta r y

25

g onado t r-op t n s t i mu lates t he sy n t h es is o f mat ur ation in du c in g

s t e ..o i d (MI S) 17It,2 0f - dihydr ox y-4- pr c Kn en . 3 - on c ( 17,(., 20 f -

DHP) by c ran u 10 8 a ce lls o f the ov ari a n f o l l i c le , the 1 7~ , 2 0f­

DHP then i nt e r a ct s wi t h th e oo c yt e t o bri n i abou t

ac tJ va ti on o r mat u r at i o n p r cn o t l n g f a ct o r (:.IPF ) i n th e

oo p lasg whi ch l e a d s t o GVDD (for r e v i e w see Saltah ama, 1987 ,

J 9 88) . Dur l n c th e p e e t ed o r tergi na l ma t urati on t h e ge rminal

ve s i c l e ( GV) mi cr a t e s fr o. t he cen t re t o t h e p e riphery o f

th e ooc y t e . Seve n s tages o r .atura llo n a re c ha rac te ri zed

a cco r di ng t o t hc positi on of GV i n t he oocyte (Ta b l e 1).

'rb es e s t a g es h a v e b e en used in c o n j unc tio n .. I t h p las ma

l ev el s o f n.c., 20f -OHP in s e I e on i d s ( So , .£1 A1 . 1 91 6 ) .

Th e MIS 17Dt,20 f -OIlP "'as f ir s t iso la ted and cha rc ter ized by

I dl e r a nd co- wo r k e r s t ro m pla sma o f So c keye s a l mon (I dler ,

.i:.1 Al . 19 60 ) a nd Atl an ti c sa l mon ( Sc hmi d t a n d I d le r ,

19 62 ) . Te r ginal "oo cy t e ma tur at i on In :L1.:£5l is a c c el e ee t e d



TAB LE 1

yar i p us !It a g e§ of 00pyte duri n g t erminal

maturation in n lmonids . *

Stage Qocy t e P o ::dt j oP o f g e r mi n a l ves jcle CGy )

GV c e ntr a l

OV s lightly off centre

GV midway between centre an d
periphery

GV peripheral

GV breakdown ( GVBD)

ovulated oocytes wi t h oil
droplets peripherally

Oocyte c lear a nd translucent
a nd f ree i n body c a v i t y

*As de s cr ibed by 1i9' and I d l e r (1978 )



F ig. 2 . Thre e major mediators of oocyte ma t ur a ti o n in

s e l eon Lds , 1) g onado tropin, 2) ma t uration i n duci ng ho rm on e

and 3) e e t ur-a t f cn p romot i ng f a cto r (diagram f r om Nagahama ,

Y. 198 7 . Develop . Gr r..,.th a nd DiH -;;- . 2 9 , 1-12) .
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b y 17K ,20P-OHP in trout , ca r p , a nd c oho sa l mon (J lllabert , d B
A1 . 1 9 76 , 1977, 1978 ) • .In :!.i..1.u 17tC, 20r-DHP is th e mos t

e rr ec t r ve s t e r c f d i n s ti mu lati ng QVOn i n g o l d f Ls h , r ainbow

trou t , nc r t h er-n pike ( J a labert, Ill 76), b rook t r o ut a n d

ye l lo w pe rch ec cv t e s (Go ct t a nd Ber g-man, 1978; Goetz a n d

Theuran , 197 9) . Th e highes t pl a sma c o nce n trati ons or 17,( ,2 0f .

DHP occu r i n blood i mmedia te ly be ro r e a nd/o r a round

ov ulation i n ss I monoids a nd i n go l d fis h (C a mpbe l l , tl .al .

1 9 BO; Fostier, tl .!U. . 1 9B1 ; Scott a nd Baynes, 1 9B2; Sco tt ,

~ II • 1982; Wright a nd lIunt, 1982 ; Kag aw a , tl ll . 1983 ;

S t ac ey , .tl !ll . 1 98 3 ; Naga ha lQa. 19 87 a and b). In a r e c ent

s tu dy o n landlocked Atlan tic s a l mon, 1711l,20r-DH P p l as mu

l e vel s increased p rog ress ive ly fr olll o o cyt e s ~ages I t o 6 ,

w i th t he g lucu ron i de p re d omi n a t ing i n stages 1- 4 a nd t he

fr ee st eroi d i n s tages 5 - 7 ( So , II .aJ. . J 985 ). S i nce i n

v er t ebra t e s i t is e-e nera l ly a ss umed t h a t GVan marks th e

r e sump ti on o f me ios is {p r o ph a s e 1 t o met a ph a s e 2 ) , i t i s

probab l e t ha t 171l,20P- nHP in sa l monoids r e in iti at e s mei o s is

a t s t a g e 5 , wh en fr e e p I a sma 17" ,201-DHP l eve ls a re t he

hi gh est .

Art er establishi ng t he fun c tional ro le or J7((,20'-D1IP in

sa hnonoi ds, J a labe rt , (197 6 ) p ropos ed it s a cti on vi a oocy te

r e c ep t or s , a l t hough the aut ho r q uestione d th e mech a nis m o r

it s act ion (F ig, 3). s i nce s teroi d - i nduced GVBD is bl o c k e d

b y In h i bito rs o r translation bu t no t t r an s cripti on



Fi g. 3 . Tentat i ve s ch eme tor the control of oo cy te

maturati on i n trout (Jalabert, B . 1976. J . Fish. Res . Bo ard

Can. 33: 974-98 8 . ) . Ja labert qu e stioned th e pre s ence or

c l ass ica l s t e r o i d oo cyt e receptors, b ecaus e maturation

(GVBD) wa s not b locked by inhibitor s o f transcription .
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i ndi catin&r that the mechanism of action involved in t he

steroid maturat ion of ooes t e s (GVBD) ha s a special

cha r a c t er i s ti c which is dir!'erent frolll th e clas s i cal s teroid

e ec h anl sm of acti on v t e nuclei (D etla te a nd Sk ob lina, 1969 ;

Gosw allli a n d s un d a r er a j , 1973; aa l a b e e t , tUG ; Theojan and

nee t e , 1981 ; DeManno and Gc e t e , 1 9 8 6 , 19 8 1 ) . Th e classi ca l

s t e r o i d-r e c ept o r me ch a n is m of a ction i n v o l ve s the e n t ry of

s t e r oi d into the cell cyt op lasm by pa ssive di ff usion (Mu ller

and Wotl z , 1979 ; Pe ck, .u lLl . 1973; Gio r gi , 1980) , and

Its b ind ing wit h cy t osol r e c eptor s causi ng tr a n s formation o f

the r ecep t o r . Th e tran sformed r ec e p t or - s t e r o i d ccap Le x t he n

enter s the nuc l eu s a nd i nt e r a c ts with t he acc e p t or si te on

the DNA whi ch l e ad s to t ran s cription an d processi ng o f mRNA

there by cll us i ng t r anslati on of p r oteins re lated to t he

f un c t io na l ro l e o f th e s tero id i n the c y t op l as m (Fi g . 4) .

Nagahamll and Ki s hlm oto, ( 198 7 ) hav e sho wn that Lncu b e lien o f

go l d f ish o o eyt e s with li" ,ZOP -OIlP r esu I is i n GVIID, whi l e

t he inj e ct ion o f th e s t eroi d in to t he o o e yl n d oes n o t re su ll

i n GVBO. These re su lt s sugges ts l h a t th e n o tl o n of J 7" , 20P_

DHP i s on t he pla sma memhrane of th e oocyte.

In a mp h tb i a n ~ l....aJ:.:t..il oe ny t e s , p r ce es t e r en e b l ad s t o

all oocyte membrane rec e p tor p ro t ei n (SlId ll! r , tl Jl1 . 1985;

Blondeau and Ba ull eu, 1 9 84 ; S fI<lJ l!r an d M a lll~ r , 198Z;

I shikawa, tl .iLl • 1977) . On e Ilf t h e snr p r l sina f eat ure i'l o f



Fig . 4. A c la s si u ) mod e l of' s te roi d hormone acti on

(di a g r am f'r oll r:lar k, d .Ai . 1986 • .lD. " La b o r a t o r y

Me t h o ds Manual f' or llc r-mcn e Action a nd Mol ecular

Endocrino logy " W. T. Sc h r ade r and B . W. O ' Ma l ly, eds • • JOth

ed • • Chap . t . pp 1- 55 ) .
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amph ib i an oocy te ere tur e t t on in ~ ha s b ee n th e wi de

va r i et y o f ste roi ds an d membrane acti ve d ru g s t hat are

ca pab le of st imu latinlr the p rocess. Also con ve n tio na l

steroid receptor isol a tion me th od s have nol revea led t he

p resence o f a c lass ica l cytoso l r e c ept or in~ • On th e

ot her ha nd Morr il a nd collaborato rs have repo rted hig h

a ffini ty bind i n g of pr o g est e r o n e in th e cyloso l ic fr a c ti o n

o f &anA o o cyt e s (Ka J imi • .e.1. .a.l . 1979) .

In fis h, recen t ly Man e c k j e e , Jl.1 .al .(1987;1989 a and b )

r epor t ed 1 7ot.,20~ -DH P r e c e pt o r ac tivity from cccs t es , The

prin c i p al p ur pose o f the p r-es e n t study was to establis h th e

pr esence o f a target organ r e c ept or for 1711L , 20P -OHP a nd t o

be g in t o el uc idate t he me c h ani sm s by which n" . 20f - OHP

b ri ngs about matu ration.

Ma tu r a t ion i nhi b i ti ng s ubstances

I n sexua lly matu r e d mammal s , oocy te ma turation .In .:!..i:L2

occurs e r t e r a preovulatory surge of l ut e i ni z i n g ho r mone

(L H) or by adm in istration of exogenous go nado t rop h in (Gns)

(Tsa f riri , 1918 ) . Ce l l cult u re of th e oocytes surrounded by

f o l licl e ce l ls do not s p ontaneous ly mat u r e it t h e ce lls a rc

removed he f n r-e t h e endce e no us Lit sueee , Addi tion of LH

causes t he folli cl e s to i ni t ia t e mat urat i on (U nde r , II .A1.

• 1974 ) ; M.a Bul And Cla r k , 19 83 ) . Howe v e r, when



33

oocy l e-cullll1Iulus ce l l cc e p Lex es (oocyte + outer cueuau Iu s

fol l icles) are removed fr oID ant ra l follicles and k e p t i n

cu i l ure medi um , they s pon tane o us ly mat ure wi t ho u t add iti o n

o f on s or other s t i mu l a ti n g agent s (Ed wards , 196 5. P in c u s

and [n zmann, 193 5) . Th es e r e su lt s s ugges t that som e

comp onen t of the an t r a l f o l l i cl e I nh ibit s oo cyte matu ra tion

until that inhibition i s ov er come by th e a ct ion of Gns ,

Fol licular Ll u f d or s everal mamme li en s p ec i e s cont ains a

eie t o t r c -ea r r es t Ln g s u bs t a n c e ca l l e d oo c yte maturatio n

i n hi bito r ( OM I) . Po r ci ne OMf , a po ly peptide , h as bee n

i so la t ed and puriri c d fr om g ra n u losa c e lls with 100I C(1UI 8.1'

wei gh t ( 200 0 (Tsafrir i • .£.1 Jl.l .1976) . OMI ne t Lv Lt y f r o m

matu r e human Graaf i a n f olli cl es wa s found t o b e i nhib itory

t o proge st er on e indu c ed meioti c mu tu r-a t Len i n ~

co c y t es ( Camer on. tl .Il.l • 19 83 ) . Th e mc chan i ern of a c t i o n

o f OMI is not kn own, al t h ou a h i t ha s b een r e p o rt ed that

folli cul ar fl u i d fr om mature fe e t Lllxab l e hum a n fo l licles

c ont ain s s ill'n i f iCll fl t ly l e s s OMI a cti vit y tha n s i rni la r fluid

fr om imme f ur-u oo cyl c !.1 (Ch a n ning , .£1 .ill , 1 0 83). Trea tment

o f cmeu l u s e-cn c Lo s ed an d denud ed mamma l i an co cv r es wi t h c A Ml'

a n a l ogs D r inh i bi t ors o f p ho sp hodiestera se i nhihl Lcd

s po n ta neo us me t u r-s tlo n (C ho , tl .n.l . 1 9 14; Dek e l a n d

Bc cr s.1 978) , Al s o Gn x reverse d th e i nh i b i l or,y net i a n o f

d ibut yr yl cyel ic AMP (l.! 1>cA~P). /t ll d 3- iso !>utr,y I- 1

met hyl xnn t hinc ( IOMX) Oil th e eat u r a t l o n of e uem l u s

c el l -enc los ed rat oo c rt cs b ut not thu d enudod ocey t cs (I>uke l
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and Be er s, 1978 , 19 80 ) . Th u s me ioti c ar r est is ma i nt a i n ed by

t h e p a s sage o f c AM P f ro rn th e cu mul us ce lls i n to th e oocytes

through ga p j u nc tions, and that Gns trl i"ge r mat ur ati o n by

phy s i cal di sr upt i on of i nt race l lu lar cc eeun t e e t t e n betw e en

cum ul us cells a mi t h e oocy te ( a ll ul a> d i!.l .1 978 ; Dek el

and Be er s , 1980) .

Recen t fi nd i ngs of Ep p ! g , II .a..l . ( 19 8 3 ) , a rc lot va rhnce

wi th cAMP it s elf being OMI , s ince elev at ion o C c AMP l ev e ls

i n the cu mu lus ce l l-o ocy te comb ination l ed t o inh i b iti on of

mat urati on whi I e in c r e a s e d cAMP leve ls i n denude d cecs t es

had n o e r r e c t , F ur the r mor e s u b - op ti ma l doses o r d bc AMP

c a u s e d g r ea ter i n h ib ition o f matur ation on cumu lus-ce l l

oocy tes t h a n o n t h e d enud ed oo cy t oa prepar a t ion . Th e s e

re sult s s ugg es t t h a t a r eleas e of seco n dary fac t ors f rom

cumu l us -se l l o c cu r ed i n to th e oocytes via c AMP Ln t e r ac t Lcn

(Dow ns a n d Eppig , 198 5 : Ep p ig and Do wn s , 19 84 ) . Th e

p ri nci pa l i nh ib i t o r y co mpo n e nt i n por ci ne f o l licu la r rIuid

and se r um h a s b e en pu rifi ed a nd c ha r-e c t e r Lz e d to b e

hypo x anth ine (D o wns , tl Jl1 .1 98 5) . Th e s e re s u l ts are

diff e r e n t f ro m earl ier wor-k of Tsaf riri , II .iU. . (1 97G) ,

de s cribed above .

In Sl te leos t f i s h .E..u..n.!1.lL. belecQcl j tus oocy t e s Gr e el y,

II .iLl .(1 987). r eport ed that th e oocy te ca n res ume mei o s i s

i n the e bs e nc e of t hei r env e l op t ng folli cle c e l ls a nd
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no&,enously .supp l ied l71C. .20P-DHP . Tb e au t h ors eene l ud e d th at

t he foll i cl e cel l s of ~ b e 1rfpc Jit u ;:\ ."y be

p r od u ci ng a s ubs t a nce tha t di rectl y Inhibit. ooc)'te

•• t u r _ ti on , o r t ha t t he as soc ialion 0' t oll i cl e ce lls a nd

oo cy te .. ay s o.eh o w con t r i bu t e indi r ecll)' to t he lI. i n te n . ne e

o r e e t ot t e a r r e s t .

I wama l s u a n d Tat "lIl a , (198 0) dem onst r at ed th e presence o f •

fa ct o r i n r a bbit s er um wh ich i nh l b I t s co nado tro p in and 17"' ­

. ~ O' - DII P ind uced me tu r e t t c n in r oll f el e-ee n c Los e d med a k a

e e eyt es , S i mila r ac ti v i t y was a ls o co n fi r me d In ser a (,. 0111

chi c ke n an d l i za r d as we l l 8S in s e ve r a l m. .. . al l an s pecies

( 1_.m8 t5 u. 1981 ) . It was l at er demo nstra te d th At s e r a f a d o r

also ex hib i l ed maturatio na l ee t I v t t y whe n who l e ov a r i a n

f o l l i c le s we r e e x p osed to ( he sera r o r 9 - 1 2 h and t h en

I nc ub a t ed in s e r u m tr e e medi ulII f or lin IIddl tlona l J2 h

(hu.al su. 1983 ) .

Ce r l a i n s t e r oi d hormon c s a lso hllY C b e en report ..d t o b ind.

hormo ne - In duc ed oo c yt e In.t ur at io n Ln 1J...1..rJl , I n ra i nbo",

trou t , e s t radiol wa s shown to pr event lton lldo t rophi n induced

ma t uration, but n u t 17, , 20P - DIIP i ndu e ed me t ur s t Lcn

( Ja l a bc r t , 1 975 ) . Fu r t her r e e e e r ch d emonstr at ed tha t t he

inh ib i t or y e r fee t o r e s t e ed t o I WII :! du e to d ec r ea s orl

s yn t h es is o f 11.. , 2 0~-DIf IJ in th e ro ll Lcul e e layer (Jalnbc r t

IInll Fo s ti e r , 198 4>'
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CHAPTER 1

I sg lotloD o f re Cllp t o r ac tjv i t y r o r Dlat ura t ion i n d uci ng

s te rQid 11" 20 ,a-PUp

Mo s t e ndo cri n ologi s t wl l I ag ree ....ith t h e pr i n ci p le l hat a l I

s te ro i d hormon e s act via s peci f ic r eo o p t oes pres en t i n t h e

t a r g e t c r s ane , Thus i s ol at i on fin d cha racte r iz a ti on o f 17'< . 20f _

DHP r e c e p t o r s tr orn o ocy t e s was the fi r st step In th e

pro ce s s of e l u cidati n g t h e me c hani sm o f ac t io n o f Mi S 171<,2 0'_

DHP . Th e ova r i an foll i cl e I n s a lmoni ds consis ts of t hree

l a y e r s or cel l s ( rig . I.I ). A t \\'9 ce l t model t or s y n t hes i s of

MI S 17,l , 20f - DII P ha s b een d emcn s t r-e t ad {Naga h a rne , 1 9B7 11 IODd

b ) . Ou t e r t heca l ce l ls s s n t h es i a e t he p r e cur so r s te r o i d 1 7,, _

hydroxy proges t ero n e i n r e s po n s e t o g ona d o t r op i n a c ti o n ,

th a t trav e rs e s t he basa l lami na a nd i s co nver t ed to MIS 17,/,,"

'l O'-OHP b ;y the g r an u Les a ce l l l a y e r wh e r e g o nado t r op i n a ct s

t o e n ha n c e t he a ct i v i t y o f 'lOp - hydrox y s te r oi d de h yd r eg e n a ae

( F i g . 1.2 ) . T h e ~II S l "W.,'l 0P - DHP i s th e n re leased d l r-e c t l y on

t o the zona r a d l e t a membr an e e u rr ou ndL n g t h e oocy t e, a nd th e

pl a sma me mbran e Dr th e co c y t c is in t e r c al a t e d wi t h the z o na

radi a l a .

Variou s me t ho d s a rc u s ed ill t he Iso l a t i on



F i g . 1 . 1 . Cross-sec t i on of s tage 1 ovari an f ol licl e from

brook tr ou t s how n dialt'rama tically. St e p wis e r emoval o f out er

folli cular laye rs are s ho wn rrOQ:l A t o D. A) All f o l li cu lar

l a yers pres ent . B) Oute r e p i th elium (OE) r emo ve d , ex pos i n g

th e cal c e l I laye r (TF) . C) The c al e el I la yer r ee ov ed

e xp osi ng g ranu lo s a ce l ls (F E) . D) Den uded o o cyte ef t e r

eeeove t of g r a n u lo!'ila c e l ls . The outer e p it h e lium ( C) Is

call e d the c horion or zona r ad l a t a , t he p l asma memhrane of

the oocy te is i n te rca lated int o the zo n a rad i a ta from th e

inside part of th e o ocy t e (mod if i ed diagr am t r om Le s sman, C.

A. II .al . 1 98 5 . Can . J . F i s h Aqu a t, S c i. 4 2 : 205 3-2058) .



Fig. 1.1.

3 7 0..



Fig . 1. 2. Two - eel I t yp e mod el t o r t h e pr o d u c t i i on ot ITI(.,20'.

DHP b y sa l moni d ov ar ian f o l li cles . 20f- HSD , 20p-hydroxy

s t e r o i d dehydr ogenase . Naga h a ma, Y. 1987. ill Hor mo nes and

rep r oduction in F i shes, Amphi b i a n s a nd Re pt il e s .

I TJ-19 3 . (D . O. Nor ris and R.E. J on es. eda • • Pl enum Pr e s s, Ne w

Yor k .) •
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"
c harac te riz a t i on o f mamma lJ a n and fi s h cy tosol ic an d nu cle ar

s t e r o i d r e ce p t o r s ( Cla rk , II .i.l . 1 984 ; Sa nd o r, II .aJ. .

1984 : Call ar d a nd Mak , 19 82 ; Alber t s end lferri ck , 1970) .

Th e s e e s t a b I i s h ed me th od s were used w i t h a pp r o p r ia te

modi fi c a ti o n s in o r de r t o i s ol ate a n d char a c t e ri z e t he

r ec ept or s !'o r ~ IS 17,c , ZOr -D1IP .

Fi v e c r i te ria ar c used f o r c ha racte rizatio n o f st ero i d

r e c e p to r s . 1) Fi n i te b l ud i ng ca pa ci ty : t h is c r i t e rion i s me t

by de mon s t r ati ng t h at th e ste ro i d b i n dln g sy s t em under s t udy

c en b e sa t ura t e d . Thi s i s s e l d om a c h i e v e d c ompl e t el y wi t h

fi s h e t e r-c t d r e c e p t o r s du e t o l owe r a rr; n ity c o n s t a n t

( K.. ) v a lu e s , whi ch l e a d s t o p r ob lem s in th e s e p a r a ti o n

o f free f ro m bou nd s t e roi d. 2 ) Hi g h a n i n i t,)' : in mammal ian

s y s t em s t e roi d recep to rs p os s e s s h i g-h aff in i t y . th i s i s

e xpec t ed be c a us e t he cir cu l ati ng- l e v e ls of s te roi d a re

us ua l l y 10 - 1 0 t o l O-n~ (C 'la r ll a nd P e ck , 1 97 9) ,

Th u s t h e recepto r mu s t ha v e a frl n i l y in t he r e ng c of s le ro l d

b Loo d l ev e l s, o t h e r wise t h e r e s p on s e wou l d nut oc c u r ;

a l t hough r e ce pt o r i n ter ac ti o ns o f low a ffini ty a r c o bs e r v e d

i f b l oo d or t i s s u e l ev e l s of s te roi ds a rc h i g-h . 3) Ste rui d

s p ec i f i c i ty : rece p to rs ar c o x pc c t cd t o di s pl ay hi g ll

e t r t ni t t e s fu r t h e s p e o l fle hormcno "I' ul n s s o f hor-mones I n

av oid i n t e rf e r en c e f r om other s t m-o j d ho e-mune a ,

Ne v e r t he l c s s , e e c e p t o r s i t c s d o n o t dis pl ny a hso l 1ltl'

st e ro id -spe cif i cit y ( C l a r k and Po c k , 198 4) . 4) Ti s s ue
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s p ec if i c ity: s i n ce onl y s pec i f i c ce l l t y p e s r e spond t o g i v e n

hormones, a n d it the respon s e is me dia ted Y..lA rec e p to rs

t he n on ly th e ta rget o r gan r e sponsi ve to s te ro i d ac t io n

s ho u l d p o s s e s s r e c e pto r s f or t hat p ar t i cul a r s teroi d . 5 )

Bi n d t o lr co rrelated wi t h b i ol o g i c al r e spon s e : t he ex t e n t of

b i olog i cal r e s p uns e s hou ld r e l ate to some f un c ti on o f

r e cept or occupc.no::;r .

Cy toso l i s re cgp to r s

Cy t os o l I e r e c e ptor lsolat i o n as d es cribed f o r s o ma t ic ee l Is ,

h e g in s wit h hom og en h . ing the min c ed ta r ge t o rg a n ti s s ue

g entl y in l ow i onic s t r e ne t h b u r r e e (t o n vc j d b r eakdow n or

nu cl e i) . The l o w i o n i c s t r eng t h b u r r e r is used, b e ca u s e h igh

sa l t co n cent ra tions d e cr e a s e recept o r a ffin i t y (K .. ) fo r

th e s t eroi d. Sod i um mol y bd at e is used i n th e iso l a tio n

buffer to s t ab t I i z e th e r e c ept or - st e ro id c omp lex f r om

tr an sfo rm a ti on or ac t iva t ion . So di um molybd a t e a l s o ke ep s

th e r e c ept or i n t he Ilgg rcgra ted for m, and a c t s a s A p ro tease

I nh i bi tor . Al s o th e M004 2 - i o n is ca pab l e of

f o rm ing pb c s ph cmol y bd a t e or s u l ph omo l y bd a te co mp lex es which

c ou l d p r c v en t an irr eve rsib l e lo s s o f bind i ng c ap aci t y . A

seco nd ccc. p one n t whi ch h a s pron o u c ed e f f ec ts on the s te r oi d

bindi ng ClBl'o.Cllty ot un tr o.ns f o rmed r e c ept o r s is t he red u c ing

e n v ironment. In the e bs enee o f a e ed u e i ng e nviro nmen t (e.g .

O'rT) , the bind i ng ca paci ty i s re ver s ib ly l o s t eve n in th e
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