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SlIMMAR\ 

Sclcctivc uptake or H”-tcstostcronc in human benign prostatic hypcrtrophy (BPH) has been dcmon- 
stratcd by in uifm and in z&o studies. Sr-dihydrotcstostcronc and 5~,3~-androstancdiol arc by far 
the major mctaholitcs of tcstostcronc. Progcstcronc and gcstonoronc cnpronatc arc compctitivc 
inhibitors or t~~tost~ron~ rnct~~~iisrn in BPH. Thcsc pro~cst~l~~ns arc taken up in prckxcncc to 
tcstostcronc into prostatic cells. The subscyucnt form~~tion of dihydrotestosteronc is inhibited, whcrcas 
cyprotcronc acctatc dots not inllucncc the reduction of tcstostcronc. Animal stud& support the 

concept that this antiandrogcn acts by intcrfcring with the binding of dihydr(~t~stost~r(~n~ to an 
intranuclcar rcccptor. 

Growth and dcvclopmcnt of the prostate arc dcpen- 

dent on androgens. This is shown by the following 

ohscrvations: 

I. Prcpubcrtal castration or pituitary hypogona- 

dism hamper the growth and dcvclopmcnt of the pro- 

state gland. Substitution of androgcns in thcsc indivi- 

duals normal&s the development of this organ. 

2. Postpuhcrt~l castration or hypophys~ctomy at 

the onset of the sceond growth period ol’ the prostate 

lead to its atrophy. Exogenous androgcn admin- 

istration will prcvcnt these involutional changes [I]. 

Androgcns affect as well the onset and dcvclopmcnt 

of prostatic adcnoma [2-b). Our investigations wcrc 

dcsigncd to scrutinize the metabolic steps or tcstostcr- 

one in human prostatic adenoma, comparing them 

with tho results derived from the litcraturc. In addi- 

tion WC have studied whcthcr progcstcronc, gcstonor- 

one capronatc or cyprotcronc acetate inllucncc tcstos- 

tcronc turnover in human benign prostatic hypertro- 

phy and cvcntu~fly u tcntativc explanation of their 

rn~cll~nisn~ of action was sought. This was accom- 

plished through i,z vitrrt- and irt r~;~~-tcchniqu~s of in- 

vcstigation. 

MATISIALS AND METHODS 

Chrmiculs 

7, H3-Testosterone (Radiochcmical Center, Amer- 
sham, Buckinghamshire, England) had a S.A. of 5 Ci/ 

mM and was more than YSX, pure when cxamincd 

by thin layer chromatography on silica gel sheets (E. 
Merck, Darmstadt, West Germany) in the system hex- 

* Schcriny AG, Berlin. 
Supported hy the Helmut Hortcn Foundation. 

ana methanol--Hz0 (5:4: I ; v/v). The H3-testosterone 

was dissolved in ethanol. The subsequent reference 

steroids were used: tcstostcrone (Serva, Hcidelherg, 

West Germany); S-x-dihydrotcstosterone (S-r- 

androstan- 17+ol-R-one, Merck, Darmstadt, West 

Germany); 5-P-dihydrotcstosterone (S+androstan- 

17-P-ol-j-one, Merck, Darmstadt, West Germany); 

~~ndrostcnedion~ (androst-4-enc-3,17dionc; Merck, 

D~~rmst~dt, West Germany); S-~-~lndros~I~lcdi~l (5-z- 

~ndros~ne-~~, 17/Ldiol); S-/~-~lndros~in~diol (.5-/t- 

androstanc-?T- 17/Ldiol); 5-r-androst;ltlcdionc (S-F 
androstanc-3,17-dionc); 5-l~-androst~Inc-7, I7-dionc 

(Ikapharm, Ramt-Gan, fsracl). 

All organic solvents wcrc of’ analytical grade. 

The tissue of I2 histologically confirmed prostatic 

adcnomas was used. lmmcdiatcly after suprapuhic 

prostatcctomy the tissue was rinsed and stored in icc- 

cold isotonic saline solution. Within 2 h artcr removal 

it was proccsscd. The standard incLib~ti~~1~ cons&cd 

of 300 mg of adcnoma tissue, 1 OF ’ mol/i H3-tcstostcr- 

one (= 34 pmol) and I! ml Krcbs Ringer-phosphate 

buffer, pH 7.4. The incubation was curried out over 

2 h in an O,:c’Oz atmosphcrc (S5:5; v/v) at 37°C 

under gentle shaking. 

Progcstcronc or gcstoncronc capronatc wcrc added 
to the incubate so that 21 final concentration or 0.2, 

2,20 or 200 PM/I was reached. In five additional tissue 
specimens, H3-testosterone was employed in increas- 

ing amounts from 1.7 to 100 x IO-’ M with and 

without I and 4pg gcstoncrone capronate or 1 and 

2 pg cyprotcronc acctatc per 2 ml medium. 
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incubated in the presence of progesterone or gestoner- 
one capronate (0.2, 2,20, 200 PM/I) for 1 h without 
the tracer. Subsequently the medium was decanted, 
the tissue was rinsed in fresh medium and reuncubated 
with medium containing 1.7 to 100 x IO-* M/l H3- 

testosterone, 2 x lo-2 M/l glucose and 1 mg/ml 
NADPH,. 

In vivo experiments 

Nine patients undergoing suprdpubic. transvesical 
prostatectomy received 356Omin prior to the oper- 
ation 400 @Zi H3-testosterone dissolved in a 20::, eth- 
anol solution iv. 5, 15 and 30min after the injection 

and at the time of enucleation of the prostatic 
adenoma 10 ml blood were drawn into tubes contain- 
ing heparin. In addition to the adenoma a sample 
of rectus abdominis muscle and of the urinary bladder 
was collected. 

Five of these patients received five days prior to 
the transvesical prostatectomy 200 mg gestonerone 
capronate q.d.i.m. up to a total of 1000 mg. The oper- 

ation was performed 24 h after the last injection. 

Steroid estractiorl urd mwasurenwnt 

After the in citro incubation the reaction was ter- 
minated by adding chloroform-methanol (2: 1; v/v). 
Following evaporation 2 ml normal saline (4°C) plus 
10,000 d.p.m. C’4-testosterone (S.A. 51 mCi/mM) 

was added as internal standard. The tissue was frag- 
mented by means of the Ultra-Turrax (IKA-Werke. 
Stauffen, West Germany). The steroids were extracted 
and backwashed according to the method of Folch 

et al.[7]. The extraction of steroids from plasma, 
from prostatic adenoma, muscular and bladder tis- 

sue in the in uivo experiments was accomplished simi- 

larly. 
The total extract was dissolved in chloroform and 

spotted together with 10 pg Cig reference steroids on 
silica gel F 254 sheets (E. Merck, Darmstadt, West Ger- 
many). These sheets were developed once in a tank 
saturated with chloroforn-methanol (97.5:25, v/v) 
and once in dichloromethaneeethyl acetate (80:20; v/ 

v) at room temperature. The 4-steroids were localized 
by the aid of U.V.-light with a wave length of 254 nm. 
Subsequently the sheets were radiochromatographed 
with a thin layer chromatogram scanner II (Firma 

Berthold, Bad Wildungen, West Germany). Finally 
the sheets were sprayed with acetic acid-sulfuric 
acid-anisaldehyde (100:2: 1; v/v) and stained by heat- 
ing up to 120°C over 20 min. The steroids were identi- 
fied by recrystallization to a constant specific acti- 
vity [g]. The stained steroid areas consistent with the 
radiochromatographic peak were cut into counting 
vials. After adding 20 ml toluene with 04:; diphenyl- 
oxazole and 10% methanol the radioactivity was 
assessed in a liquid scintillation spectrophotometer 
(Model 3380, Packard, U.S.A.). 

The background c.p.m. was subtracted and d.p.m. 
was calculated after correction for quenching (account- 
ing approximately for 357<), for C14-interference in the 
H3-channel (approx. 237; spillover of the Ci4-testos- 

terone standard), and for the recovery of the Cl4 in- 
ternal standard, being between 55 and 65%. 

RESULTS 

The in uioo-experiments after i.v. injection of 
400 &i H3-testosterone revealed a selective uptake 

of radioactivity into the prostatic adenoma tissue 
removed surgically as compared to the musculature 
of the urinary bladder and through the rectus abdo- 

minis muscle. When the total radioactivity found in 
adenomatous tissue is taken as 100% the relative 
radioactivity of the urinary bladder musculature mea- 
sures 43% and in rectus abdominis muscle 20% (Fig. 

1). 
In adenomatous tissue the total radioactivity is dis- 

tributed predominantly among the major metabolites 
Sa-dihydrotestosterone and Scr-androstanediol. 
Whereas 72% of testosterone remained unmetabolized 

in urinary bladder musculature and approx. 55% in 
rectus abdominis muscle, the prostatic adenoma tis- 
sue contains only 12% unmetabolized H3-testosterone 
(Fig. I). In this latter tissue 80% of the total radioacti- 

vity is H3-Sa-dihydrotestosterone and approx. 5% H3- 
Sa-androstanediol. The percentage of Sa-dihydrotes- 
tosterone in urinary bladder muscle is 25%, and in 
rectus abdominis muscle, 22% of the total radioacti- 
vity. 

After the addition of progesterone at the lowest 
concentration used, a decrease in the formation of 
Sr-reduction products to approx. 50% of the control 
value was found. This inhibition grows with increas- 
ing concentration of progesterone. Simultaneously the 

% OF TOTAL RADIOACTIVITY IN TISSUE AFTER 

INJECTION OF N3 TESTOSTERONE 

PROSTATE (EPH, 

“RlNPlRY BLADDER 

MUSCLE 

1 “i OF H’-ANDROSTANE 

TESTOSTERONE 

1 
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Fig. I. In vim experiments: Percentage of the total 
radioactivity recovered which is distributed among the in- 
dividual androstanes in the tissue of the prostatic 
adenoma, the musculature of the urinary bladder and of 
the rectus abdominis muscle after i.v.-injection of 400&i 
H3-testosterone. The total radioactivity in the prostatic 

adenoma tissue was set as 100% 
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PROGESTEROWE. 

Fig. 2. Graph indicating the results of incubation after the 
administration of progesterone in an increasing con- 
centration. With the progressive decrease of the Sn-reduo 
tion products, the level of unmetabohsed testosterone rises. 

fraction of unmetabolized testosterone rose. The oxy- 
dation of testosterone to androstenedione is not 
affected significantly (Fig. 2). 

The administration of gestonorone capronate im- 
pedes testosterone reduction too. The oxydation path- 
way remains uninfluenced. This inhibition of the for- 
mation of k-reduction products is present already 
at the lowest dose of gestonorone capronate and is 
augmented progressively with increasing gestonorone 
capronate concentration (Fig. 3). 

Adding cyproterone acetate in a concentration of 
I and 2,~g to the medium containing testosterone 
from 1.7 x 10V8 to 100 x 10-smol/l does not sup- 
press the formation of Sa-dihydrotestosterone 

lS-WOb17d OH PROGESTERONE CAPRONATE 
(6). 90"' MOL.L4 TESTOSTERONE-7W H= 

600 

5(X-DIHYDROTESTOSTERONE 

10 20 30 40 50 60 70 80 90 100 

l-la -TESTOSTERONE 10-8.MoL/L 

Fig. 4. Result of the incubation experiments with H3-tes- 
tosterone in an increasing concentration without and with 
the administration of cyproterone acetate (1 and 2 ,ug). The 
recovered amount of 5a-dihydrotestosterone is plotted as 

a function of the substrate concentration. 

(expressed as pmo1/300 mg tissue/2 h) (Fig. 4), neither 
does cyproterone acetate affect the rate of appearance 
of Sa-androstanediol (Fig. 5). 

The H3-testosterone turnover can be assessed in 
calculating the degree of efficiency in the presence and 
absence of steroids to be tested. This was done 
according to the following formula: 

Degree of efficiency = 

testosterone added - testosterone recovered 
testosterone added 

In the control incu~dtions the degree of efficiency 
declines paralleling the increasing substrate con- 
centration After the addition of ifg gestonorone 
capronate the degree of efficiency drops from 1 in 
the control to 074 when the concentration of H3- 
testosterone added was 34 pmol (9.8 ng/2 ml). After 
the administration of 4 pg gestonorone capronate the 

/J----z 5U-ANDROSTANE-3d,lfE-DIOL 

EO-REo”CT*sE 

ANOROSTENEDIONE 

Fig. 3. Graph indicating the incubation experiments after 
the addition of gestonerone capronate in an increasing 

concentration. 
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Fig. 5. Result of the incubation experiments with H3-tes- 
tosterone in an increasing concentration without and with 
cyproterone acetate in a concentration of 1 and 2~. The 
amount of Se-androstanediol recovered is plotted as a 

function of the substrate concentration. 
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Fig. 0. Dcgrcc oC cllicicncy in relation to incrcaslng lcstos- 
tcroncconccntration without and with I and 4 klg gcstonor- 

initial degree of cfkicncy did not cxcccd cvcn 03. 

The curve practically lcvcls offat this amount of’ gcs- 

tonoronc capronatc (Fig. 6). 

After prc-incubation with progcstcronc in a con- 

ccntration of 0.3 and 2 x IO-” mol/l the Ihrmation 

or 5g-reduction products and oxydation products 01 

t~stost~r(~ll~ is not si~nifj~~intfy aftcred in comparison 

to the control incubations. although thcrc is 21 curtain 

inhibitory effect upon the appcarancc of mctahofitcs. 

In the two higher progcstcronc concentrations the 

rormation of H’-Sr*-mctaholitcs drops to minimal 

values (Fig. 7). 

Using gcstonorone capronak in the pr~incuh~~ti~)ll 

cxpcrimonts did not si~Iiifj~~ntly affazt the ~orrn~~ti(~i~ 

of’ 5x-reduction products in the two lowermost con- 

ccntrotions tcstcd. Howcvcr. when performing :I 

117 0;2 20 200 

MOL. lo-* . L’ H3-T MOL. lt+. II’ GC 

t;ig. X. <iraph indicating the results al&x prc-incubation 

with gcstonoronc capronatc. Thcrc is no signiticant dilkr- 
cncc as to lhc rate of appcarancc ol’ Sa-reduction products 
in comparison to the control-incubationa when ii con- 
ccntrntion of gcstonoronc capronatc of 0.2. 7_ and 30 x 

IO ” mol!l is tiscd. 

f~r~-i~~~u~~t~(~~~ with the two higher amounts of tes- 

tostcronc atpronatc the impairment 0r testosterone 

turnover is signilicant (Fig. X). 

In vivo ,s/ttt/ks 

Ah i.v.-injection of’ 400 JKi H’-tcstostcronc the 

tot~il r~,di~~,~t~vity in plasma 0r the control patients 

rises within the first 5 min rapidly. but thcrc is ii sub- 

scqucnt progrcssivc disappcnnmcc up to the time of’ 

prostatcctomy. The curve of’ the concentration of’ total 

t-al&activity in patients prctrcalcd with gcstonoronc 

capronatc has a similar course (Fig. ‘1). Akr isolation 

of ~~-l~~tost~r~)l~~ mid its ntciictmct;iholites in plasma 

the control group displays aficr 5 min ;I higher H”- 

tcstostcronc lcvcl as compared to the gcstonoronc 

tl3- 5d REDUCTION METAROLITES 

PROGESTERONE 
PREINCUBATION 

T n=6 
; 60 

: 40 

DHT 

ADIOLE 

m 
Es 

MOL*lO~* L-’ H3-T MOL*lo-6 * L-1 p 

Fig. 7. Graph indicating the results nlicr prcincubation with progcstcronc in comparison to the control 
incubations. Akr the addition ol’ tk2 and 2 x IO ” mol/l progcstcronc IIO signilicnnt diffcrcncc as 
to the Ibrmation of Sr-reduction products could bc found which is prcscnt. howcvc~-. at the two higher 

pr~~~~st~rol~~ ~t~~~~~~~t~lti~~~i~. 
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RADIDACTIVITY IN 

CONTROL 

hypcrlrophy (BPH) 

PLASMA 

GESTONORONE 
(n=S) 

x49 

MINUTES AFTER INJECTION 

capronatc group. The 5x-dihydrotcstostcronc con- 

ccntration in the control patients at S min is signifi- 

cantly lower than in the prctrcntcd patients. After 

30 min this relationship is rcvcrscd (P < OG5, Fig. IO). 

The course of the 5~-dihydrot~stost~rol~~ con- 

~cntr~tion is similar to the course of the total H”-5% 

reduction products in plasma (Fig. II). The amount 

of H”-androstcncdionc dots not display significant 

diffcrcnccs in the two groups of patients (Fig. I I). 

The total radioactivity rocovcrcd in prostatic 

adcnoma tissue of the control patients is approx. 30 

times highcr than in the adenomu tissue of the prc- 

treated patients or in tho muscular tissue of cithcr 

patient group. Gcstonoronc capronatc prctrcatmcnt 

does lower significantly the amount of H3-tcstostcr- 

one rccovcrcd, of its 5r.-reduction mctabolitcs, and 

of H3-~lildrost~n~dion~ in prostatic adcnoma tissue x 

compared to the Same tissue of’ the control patients 

(Fig. 12). The pcrccntage 01‘ the H,‘-nndrogcn distrihu- 

tion in the prostatic adcnoma tissue of’ cithcr group 

ofpaticnts is, howcvcr, not significantly altcrcd (Table 

1 ). 

Our irk z&w- as well as in ~~~~~~xp~rirncnts rcgard- 

ing the up&kc and m~t~lbolism of tcstostcrone in 

human prostatic adcnoma confirm the findings OF 

other investigators [2,4,9, IO, I I, 12, 14, 151. WC have 

been able to dcmonstratc that tcstostcronc is taken 

up sclcctivcfy into human prostatic adcnoma tissue 

and mctaboli;lcd almost cxclusivcly to Sa-dihydrotcs- 

tostcronc and 5sc,3r-androstancdiol. The oxidation 

pathway Lading to the formation of androstcncdionc 

is only or minor importance. 

Progcstcronc and its synthetic dcrivativc gcstonor- 

one capronate impede significantly the formation of 

these &z-reduction products in ~&-CA The results of 

the ~x~~rirn~nt~ after prcincu~~tion or simuft~lncous 

~ncub~ltion of human prostatic adcnoma tissue with 

progcstcronc or gestonoronc capronatc in the prcs- 

TESTOSTERONE (PLASMA) 

.-. CONTROL 

.---. GESTONOR 

5 d- DIHYOROTESTOSTERONE (PLASMA 

4 000 t 

z 

2 
3000 &- 

t+ 

m 

2 000 
z 

5 15 30 60 5 15 30 60 

MINUTES AFTER INJECTION 

Fig. IO. The Icli panel rcprcscnts a graph rcflccting the H”-testostcronc activity in the plasma of 
both groups of patients. AlIcr 5 min thcrc was a higher activity in the control group as compared 
to the prctreatcd group or patients. In the right pencl the Sa-dihydrotcstostcronc activity in plasma 
is depicted. The 5 min-values of the pretreated patients arc significantly higher than the untreated. 

This relationship is rcvcrscd after 30 min. 
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5(L-REDUCTION PRODUCTS 
(PLASMA) 

ANDROSTENEDIONE 

+_+ CONTROL . _. CONTROL 
h.l) In= 61 

.____. GESTONORONE 

I+ 
B 

5 15 30 60 5 15 30 60 
3 

MINUTES AFTER INJECTION 

Fig. 11. In the left panel the radioactivity of the See-reduction products (5a-dihydrotestosterone and 
54 3cc-androstanediol) in the plasma of both group of patients is depicted. After 5 min the values 
in the control group are significantly lower than those pretreated. After 30min this relationship is 
reversed. In the right panel the androstenedione values in the plasma are depicted. The curves are 

parallel in both groups of patients. 

exe of H3-testosterone reveal a clear impairment of 

H3-testosterone metabolism in the prostatic cell to 
these gestagens. It is apparent that these gestagens 
are preferentially incorporated into the prostatic cell 
as compared to testosterone itself. The effect of pro- 
gesterone is more pronounced and longer lasting than 
the effect of gestonorone capronate. Possibly the in- 
tracellular progesterone degradation occurs slower 
than gestonorone capronate or the gestagens are 
retained within the prostatic cell attached to a recep- 
tor. The degradation and the retention of these ster- 
oids within the cell is clearly dependent upon their 
concentration. These findings are in accordance with 
the in vitro studies using the rat prostate by Freder- 
iksen and Wilson[l6], Stern and Eisenfeld[ 171, 

Massa and Martini[l8], Tveter and Aakvaag[19]. 
After the incubation of human prostatic adenoma tis- 
sue with H3-testosterone and cyproterone acetate in 
a concentration of 1 and 2 pg, respectively, no inhibi- 
tion of the formation of See-dihydrotestosterone or 5a- 
androstanediol was found. Obviously cyproterone 
acetate does not influence testosterone reduction in 
the prostatic cell, which has been demonstrated for 
the rat prostate by Neal[20]. In vitro- and in uiuo-ani- 
ma1 experiments did demonstrate its effectiveness. 
Grigorescu and Villee[21] found decreased RNA syn- 
thesis in the rat prostate and vesicular glands study- 
ing adult, castrated rats in uivo when dihydrotestoster- 
one and cyproterone acetate was given at the same 
time. The inhibition of the conjunction between 

H3- AWDROSTAWE IN RPH 

CONTROL m 
GESTONORONE m 

CONTROL n . 4 
GESTONORONE n = 5 

9000 

Fig. 12. Graphic representation of the total radioactivity recovered in the prostatic adenoma tissue 
and in muscular tissue of both groups of patients. On the right side the H3 androstanes in 

prostatic adenoma tissue of both groups of patients are depicted. 
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Table 1. Per cent distribution of the H3androstanes in 
prostatic adenoma tissue of both groups of patients. There 
is no significant difference of the individual androstanes 
and of the Sa-reduction products without and with ges- 

tonorone pretreatment in both groups of patients 

% OF H3-ANOROGEN IN GPH 

ANDROSTENE 
T 50. DHT 5 a 3 U ADIOL OIONE 

CONTROL *.4 26% 43% 18% 6% 

GESTONORONE n= 5 18% 67% 10% 5% 

dihydrotestosterone and an intra nuclear receptor of 
the rat prostate cell has been discovered by Walsh 
and Korenman[22]. Up to date there have been no 
similar studies using human prostatic adenomas, since 
the problem of isolation of nuclear receptors from 
prostatic adenoma cells has not been solved [23]. 

The findings in our in uiuo experiments after pre- 
treatment of patients with gestonorone capronate in 
a total dose of 1OOOmg support the results obtained 
through the in uitro studies. It is interesting to note 
that the concentration of H3-testosterone and its 52- 
reduction products varies at different time intervals 
in the plasma of the control and pretreated patients. 
The initial &z-reduction of H3-testosterone occurs in 
the liver. As evidenced by the studies of Gordon et 
af.[24] gestagen derivatives stimulate the Sa-reductase 
activity of the liver. This would explain the higher 
level of Sa-reduction products in plasma of the pre- 
treated patients as compared to the control group. 
At a later time interval (30min) the formation of 
androgen tnetabolites in peripheral tissue is overt. 
Apparently gestonorone capronate hampers the for- 
mation of Sa-reduction products in the target organs. 
Thus the level of &reduction products in the plasma 
of the control patients at 30min exceeds the value 
of the pretreated group. There is no difference in the 
course of the curve of H3-androstenedione in plasma 
in either group of patients reflecting a peripherally 
increasing oxidation of H3-testosterone, however, not 
being quantitatively relevant. The total radioactivity 
recovered from prostatic adenoma tissue after ges- 
tonorone capronate pretreatment is significantly 
lower than the radioactivity of the control group and 
is in the range of the amount found with and without 
pretreatment in muscular tissue. It may be deduced 
from these findings that H3-testosterone is taken up 
selectively into prostatic adenoma tissue as compared 
to muscular tissue and that gestonorone capronate 
affects specifically the uptake of H3-testosterone into 
the prostatic adenoma. 

Furthermore, there is a sign~cant difference in the 
concentration of H3-testosterone metabolites in pros- 
tatic adenoma tissue with and without gestonorone 
capronate pretreatment. The amount of H3-testoster- 
one recovered as well as Sa-dihydrotestosterone, 
androstenedione and the total Sa-reduction products 
in the untreated grout) sianificantlv exceed the 

amount of the gestonorone capronate pretreated 
group. When comparing the per cent-distribution of 
H3-androgens in prostatic adenotna tissue no differ- 
ence was noted between the control group and the 
pretreated group of patients. Apparently gestonorone 
capronate did not affect the turnover of testosterone 
to dihydrotestosterone. but is influencing already the 
uptake of testosterone into the prostatic cell. 

This study does not allow us to distinguish whether 
gestonorone capronate is preferentially incorporated 
into the prostatic adenoma cell instead of testosterone 
and whether it blocks the influx of testosterone in 
building up a steroid gradient, or whether this sub- 
stance is bound specifically to a cytosol-receptor in- 
stead of testosterone. 
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