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SUMMARY

(1yprot.eronie ( 1 ,2a-niethmvlenie-6-chloro-z�4 ‘5-pregmuu!ien- 17a-ol-3 ,20-dionie) 1 7a-acetate, a
potemit anti-aml(!rogemm, suppressed the uptake of radioactive amic!rogemis in rico by time ventral

l)rOstate of rats. This was accompammied by a decrease in the retemition of 5a-diimydrotestos-
terone ( 1 7j3-hmydroxy-5a-androst an-3-omme) by 1)rOstmtte cell nuclei . Cyproteromme amid its

17a-acetate (less thami 0.5 �g/nml) also inhibited time formation of a specific (!ihy(lrotestOS-

terone-proteimi conmplex mm prostate cell nuclei when minced prostate was incui)ate(! with

ra(iioactive testosterone or dihvdrotestosteronme. Est radioi-1 7�3, (!iethylstilbest rol, amid

�)rOgesterOne, i)ut not. hydrocortisomue succinate, also suppressed time retention of (!ihvc!ro-

testosterone i)Y PrOstmitic cell nuclei in m’iiro, hut to a much lesser extent timan cyproterone.

Recemut studies imave showmi that cell
nmuclei of rat ventral prostate can selec-
tively retaimi 5a-chihydrotestosten’one ( 1 7/3-

hydroxy-5a-androstaiu- 1 7-omme) in vivo for
a prolonged! pen’iodl of timmme ) 1 , 2) . Time
selective retentionu of 5a-diimydrotestost.er-

oiie LW prostate cell nuclei also occurred

durinug time immcui)ationu of imuimucec! vemmtral
prostate with radioactive testosteromme in

vitro (2) . The retemutiomu of 5a-diimydro-
testosteromme appeared to be dime to pro-

t.ein (s) whelm can be solubihzed from nuclei
with a salt solution (3-5) . On sucrose
grad!iemmt centrifugatiomm, time 5a-dihydro-

testosteromme-protein complex extracted
from prostate cell nuclei immigrated as a 3 S

component (5, 6) #{149}1 Forimmation of the

This investigation was supported by Grant
AM-09461 from time United States Public Healtim

Sen-ice.

1 J� a previous conumunication we assigned

Se(hiflucntatiofl coefficients of 3.5 S and 2.5 5, respec-

tivciy, to proteins whicim bind selectively Sn-

(humvdrotestosterone in time cyt.osol and nuclei.

More recent studies imave shown that tine nuclear

5a-dihydrotestosterone-binling protein has sedi-

mentation coefficients in time vicinity of 3 S.

imincicam’ 3 S 5m-diimvd!m’otestosten’onne-pm’oteilm

complex couldi i)e achieved if the isolated

prostate cell nmuclei were imucinbated with a
cytosol fractionu which also comutaimmed a

specific (himydlrotestosteromue-hind!imug protein
(5, 6) . Since 5a-diimydrotestostem’one, one

of time most active androgens for time muormal
finnuctioim amid growth of vemmtral prostate,
� muot retainmed iTV imuclei of otimer tissues

tlmat are i’elatively insensitive to anudrogemus,

it was simggested that suchi retenmt.ioim is anu

important. prefatory step for time action
of tine ahm(lrogemu iii rat venutral l)rostate.
This conmmimminmmicatiomm (!esCrii)es tine anmtago-

muistic actiomm of two anti-anmdm’ogenms, cy-

J)rOtem’Ommem ( 1 ,2a-nmethylene-6-chloro-�4’6-
pregnadieim- 1 7a-ol-3,20-dione) ammd its I 7a-

acetate, on time uptake and retemmtionm of 5a-

diimvd rot est osteromme in v ito amid! in vitro

1)V cell nuclei and a specific receptor protein

of rat vemmtm’al pm’ostate.

Long-Evans or Sprague-Dawley rats 4-

2 Cyproterone and its 17n-acetate were kindly

provided by Dr. M. Friedrichs of Schering-

Berlin Laboratories. Labeled androgens were

products of New England Nuclear Corporation.
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6 mouths of age were castrated via time

scrotal route. Ammimals were killed! by
cervical dislocatiomi. Ventral prostates wem’e

dissected free of tlmeir capsimles amid! minced!

witim scissors. For tissue imiummiersion cx-

periments in vitro, the mimmeed prostate was

immcubated in 3 ml of mediunu 199 contain-

ing 0.5 �Ci (0.0034 �tg) of 7a-’H-5a-di-
imyc!rotestosterone at 37#{176}for 30 mmmimmummdler

amm atmosphere of 95% O� ammd 5% CO2.
A fter incubatiomi, minced prostate was

�vashmed in 0.32 M sucrose comutainmnug 1 nmM
MgC12 and 0.02 M Tris-HC1 buffer (pH
7.5� , homogenuized, amid! centrifugec! at

500 X U (average) for 10 mimi to obtain
the nuuclear fraction. The mmuclear fractiomi
was washed by resuspending time sedimmmenmt

iim 5 ml of time sucrose mediunm amid re-
cenmtrifugatiomm. Addition of a 100-fold comm-

cemmtration of mmonmradioactive testosterone

on’ Sa-dihyd!rotestostem’onme durimig the wash-

nmg urocesses did not significantly alter time
radioactivity of wasimed mmuciear sedinmenmt.,

suggesting a firm associationu of radioactive

5a-dihydrotestosteroime with time nuclei. Time

5a-diIm�drotestosterone-proteinu conmplex

was extracted by exposing time labeled mmuclei
to 0.4 M KC!-1.5 m�r EDTA-0.02 �i Tris-

HC1 at. pH 7.5 for 30 miii onu ice.3 Time mix-

ture was ceimtrifuged at 14,000 x g

I average) for 40 mimi to obtainm a clear
extract. Time extract was then layered omm

a sucrose gradient (4.6 mmii, 5-20%, linear)
conutaimminug 0.4 M KC1-1.5 mimi EDTA-

0.02 �.r Tris-HC1, PH 7.5. It was cenmtri-
fimgecl at 55,000 i’pm for 22 hr usimug an

SW-65 m’otor iii a Spimico L-2-65B ultra-

ceimtm’ifinge. Fractious (0.2 miii eacim) were

collected fromn time bottoms of the tubes,

and radioactivity was mmmeasured by time
prOced!ure described before ) 2) . For the
experiments simowim in Tables 1 anmi! 2, time
washed! nuclear sedimmmemit was resinspemuded

in 3 ml of time 0.32 �r suncrose solutioii de-

scrihed above, nuixed with 20 ml of 2.2 M

3 The I)ro(�(’dure is essentially time sanme as timat

mmsed for time extraction of est.radiol receptor

Protein from uterine mmuclei (see refs. 7 and 8).
Normally more than 707 of the radioactivity

associated with prostate cell nuclei can be released
by one extraction. A imigher yield (‘an be obtained

if the extraction is repeated.

sucrose comitaimmimig 1 mmu�i MgCl2, and

layered omi top of 5 mu! of time 2.2 M sucrose
solutiomm mm a cellulose mmitrate tube of the

SW-25.1 rotor. After cemmtrifugation at

22,000 m’pIil for 1 him’, the nuclear imellet was
removed, amid! radioactivity amid DNA

were mmmeasimred as d!escribed! before (2 ) . Time

above pmoce(!uum’e effectively mumininmuized
commtamiiuation by cytoplasmie particles

amid w’iuole cells (2) . Time yield of imumclei
was about 65%.

Cyprotem’one acetate eximibits a very

I)owem’ful amuti-ammdrogenic effect in vivo on
the growthm amid fummction of nuale accessory

m’eproductive glaiud!s (9, 10) . Wimen it was
inj ected concomitanmtly witim 3H-testoster-
omme inut.o castrated! rats, time extent of

retenut.ion of radioactive 5a-diimvdmotestos-
teromme by prostate cell iuuclei was greatly

reduced. Two sunciu exl)erimelmt.s are simowmm

in Table I . Cypm’otem’one acetate also sump-

TABLE 1

IflJ1lLCfl(’( of (‘yproterone acetate on the iiptalre (I?1(!

retention of an(!rogcns b1j tentra! prostate of rOts in Silo

Rats (body weight, 30() g) were (�tst mated. Seventy

boon’s inter, 50 .Ci (0.72 �zg) of 7a-’II-testostem’omme

�‘en’e i I ject ed in I mapemi t )mmeally inn to ea(’h mat , ci t lien’
:�i mmmiii (expem’inmenmt I ) on’ 60 nmimn (expen’inmemmt 2 ) he-

fore (lent 1m. If used, (‘y�)m’�te�)mne acet ate ( ‘i nmg/n’at inn

experinnment I ; 1 rmmg/mat in experinnnemmt 2) was a(1(ie(1

to the testosteromne solnntn)mi fun’ imjet’tiomi. �F1me

inmjectionm nmedinnni �mts 1,2-pm’opamnedi:d ( I nml).
Coot m’ols n’eceived time sammme anmmonmmmt of (‘armiem’. For

eacim grump, time pm’ostates fm’onm five rats �vere 1)ooled.

“�mnclei �veme l)(nm’ified fmonmm a 2.2 M sucrose solnit ion

as described inn time text. By tlmimmlayer amn(i gas (‘inro-

nnatograpimy, M.i-9.�% of tine n’n(ln)isotope associated

‘with the mmnmclei wmts .ia-dilmvdrotestosteromme (see

m’ef.2.

I I a(li( act ivit V itSS( u’iat (�( I
�vit In prostate

Expt. 1 i’�X1)t. 2

\\inole \\1n)le

Treat nmemmt. Nuclei t isome N uclei I issue

(lpm/lO()

141 1).V.l

(IplIl/ (lpm/ dpin/

511(1(11’?, 100 .if/ sag (try

nt 1).V.t ut

Comitm’oi 418 29() iii:� 3s()

+ Cyproteromne
acetate 143 60 24() 7�
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Fno. m. S�!iiizentatio,s of Ocr-(hihy(I1’otesto.’stcrofl(-

protein complex by sucrose gradient centrifugation and

the effect of cyproteronc and its acetate on formation of

the comp!ex

itats were ca.strate(1 42 hr before death. For each
group, tine vunntral prostates (0.9-1.0 g) from four

rat.s were pOOlO(I, mimmced, ammd incubated with 0.’i

,.(‘i (0.0034 �g) of 7a-3H-ha-dihydrotestosterone at

:37#{176}for 30 minm mm 3 ml of medium 199 (p1.1 7) withonmt

(#{149})and witin 1.3 �g/nul of cyproteromie (fl) or

(�YProteromne acetate (n). After imicubation, the

pr�states were washed, Imomogenizecl, anmd cemmtri-
finged at. 500 X (/ (average) for 10 mimi to oi)tain the

nuclear fractiomn. Time Sa-diinydrotestosterone-proteinm

complex wa.s extracted with 0.5 ml of salt mediimnm
(see the text), ammd 0.2 nml of timis extract wa.s layered

011 a sucrose gradient (5-20%, linmear) anmd centri-

ftmged (see the text.). Fractions were collected from

t lie i)ottonm.s of the I (mi)es, amid ra(lioact�vitv was
nmneasured.

pn’essed the uptake of anmdmogeiis by whole
ventral prostate glamids. This counld be one

of the reasomis fom’ time lowem’ mmuclear
retention of anidrogemi. Time effect of cypco-
terone acetate was pm’ohably muot due to a

decrease of amidirogen in time 1)100(1 sup�)ly
01� to a lo�vem mate of redumctiomm of testoster-

omw to .Ja-(lihV(im’OtestOsten’Omie, simmce cvpn�o-
tVlOime amid its acetate also decreased the

retentiomm of Sa-di iimy(!rotestosteronme by
nmuclei whemu miimced prostate was immcubated
in. vitro withm 3H-5a-dihydrot.estosterone.

TABLE 2

Effect of cyprolerone acetate on 1/se fornustion of nuclear
Sa-dihydrotestostei’one-protein coinp!ex during

incubation of niinced ventra! prostate in vitro

with 3H-5a-dihiydrotestosterone

Rats were castrated 19 hr before the experinmenit.

Ventral pm’ostates (12.7 g) were pooled from 16 rats

and divided inmto four gronnps. Time experiment was

carried out mm the same � � (lescrii)ed in Fig. 1,

except timat nuclei were ftnrther purified by centrif-

ingation in 2.2 iu simcrose. The nmuclear 5a-dihydro-

testosteromme-proteini conmplex wa.s t hen extracted

anl(l cemmtrifuged tinrough a sucrose gradient as

described in the text. The radioactivity associate(1
with nnmelei (as nmea.sured by DXA comitemnt) and wit In

time 3 S protein compommemmt omm time gra(hent was

(Ieternmimled amid expresse(1 as a percentage of the

comitrols, wluielm had received flO cypn’oteronne acetate.

Conicemit nat i( )I� Radioact ivit y associ ated with
of cyproteromme

acetate Purified mmuclei 3 S protein

�.sg/m! (ipm/mg I).Vi % %

0.0 12125 100 100

0.1 8925 74 69
0.5 2925 24 7

I . 0 3166 26 13

As shuowlu inn Fig. I , �vinenu nminmced vemmtrai
prostate was incubated in vitro with 3H-

5a-dihydrotestosteronme ammd the unclear Sn-

dihydrotestosterone-proteimm commuplex was

extracted and analyzed by sucrose gradlienmt

centrifungation. the 3 S peak of time comumplex
was signmificanntly lower if cyprotem’onme or its

acetate was a(!(!e(! to tine immcui)atiomm
mixture.

Under time commditiomms employed, cypm’o-

teromme acetate at concemmtratioims as low as
0.1-0.5 j.�g.’niml (0.24-1.2 �t�si) sigmmificammtly

inhibited time nuumclear retetutiomu of 5a-dj-
lmyclrotestosten’omne aral tine formnmationu of
the mmumcleam 3 S 1)roteimm-5a-diimy(!rotestoster-
omme commiplex ) Table 2) . Sinch immhibitiomm

appeared to be specific, simmce hydro-
cortisone suiccinate at commcemntrationms up to

13.3 �g/mu1 did not show anmy effect on 5a-

dihydrotestosterone binding to pn’ostate

cell nuclei or the 3 S protein. Estm’adiol-17f3,
d!iethylstilbestrOl, amid progesterone at con-

cemutn’ations up to 13.3 �g/ml inhibited! these
processes by 10-30% when mimiced rat
vemutral prostate was imucubated with 3H-
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testosteromie or 3H-5a-dihydrotestostem’one.
Whether such inhibitory action is related
to their antagommistic action on time prostate
(11) needs further study.

The precise mechanism by wimicim cypro-

terone and its acetate imuhibit the 5a-di-

hydrotestosterone retentiomm processes is imot

clear. Although timese ant.i-androgens counld

act at cell membranes by prevenmtimmg the

androgen from entering time target cells or

intracellular organdies , they could intem’fere
directly with time formation of 5a-dihydro-
testosterone-receptor proteimm complex.
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