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SUMMARY 

Studies were undertaken to compare the capacity of the human and rat testis to convert progesterone- 
‘H (3H-P) both to testosterone (T) and 5x-androstane-3,x. 17/I-diol (5cc-dial) at various stages of develop- 
ment, and to determine the possible mechanisms regulating the maturational changes in Sa-reductase 
activity in the rat testis. Testes from I- and 13-yr-old males converted 3H-P to T (7-13x) and 17- 
hydroxyprogesterone (320%) and several unidentified metabolites. A similar metabolic pattern was 
obtained when 3H-P was incubated with testicular homogenate of 20-yr-old subjects, with the exception 
that the formation of T (27%) was higher than in 13-yr-old testis. Very little Sa-reduced androstane 
products, however, accumulated in these three incubations. Under the same incubation conditions, 
90-day-old rat testis converted 3H-P to T, while 28-day-old testis converted 3H-P mainly to 5a-dial 
(58%). To determine whether 5x-reductase activity is dependent on gonadotropic stimulation, Sa-reduc- 
tase was measured in seminiferous tubules and interstitial cells following various periods of hypophysec- 
tomy. In both testicular compartments, Sa-reductase activity decreased rapidly, reaching a minimal 
level 7 days following hypophysectomy. Treatment with either FSH or LH (3 days) 2 days following 
hypophysectomy increased significantly Sr-reductase activity in whole testis. Large doses of testosterone 
propionate, however, did not appear to increase the activity above the level of the untreated hypophy- 
sectomized control, indicating that this effect of gonadotropins is not mediated through androgens. 
These studies clearly demonstrated that neither the immature nor the mature human testis possesses 
a high level of Sa-reductase activity as compared with the rat testis, and that Sa-reductase activity 
in the rat testis is dependent on gonadotropic stimulation, in contrast to the androgen-dependent 
Sa-reductase in other target tissues. 

INTRODUCTION 

It is well established that, in the testis, the interstitial 

cells of Leydig are the principal source of testosterone 
and that testosterone production is stimulated by the 

trophic hormones, interstitial cell stimulating hor- 
mone (ICSH) (LH) and human chorionic gonadotro- 

pin (HCG). In all the species studied so far, testoster- 
one is formed from cholesterol by way of two major 
pathways. In the so-called A4-pathway, cholesterol 
is converted to pregnenolone -+ progesterone - 

17-hydroxyprogesteronet - androstenedione 

-+ testosterone and in the A5-pathway, preg- 
nenolone -+ 3p,17r-dihydroxy-5-pregnen-20-one - 
3/I-hydroxy-5-pregn-17-one -+ A5-androstene-3r, 17/I- 
diol or androstenedione -+ testosterone. While one 

or the other pathway is dominant in testis of some 
species, in others both pathways may be active and 
contribute equally to testosterone production. 

In the rat testis, the A’-pathway is dominant, and 
the enzymes which catalyze the conversion of proges- 
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terone to testosterone appear to be present at all 

stages of development from fetal life to sexual matur- 

ity. Under conditions in which neither the substrate 
concentration nor NADPH is limiting, progesterone 

is rapidly and equally metabolized in rat testicular 
homogenates of various ages, though testosterone ac- 

cumulation varies significantly with the age of the 

rat. The biosynthetic pathway of testosterone forma- 
tion from progesterone has been well established in 
several species. However, the mechanisms which regu- 
late the maturational changes in testosterone accumu- 

lation are not yet fully understood. In this pre- 
sentation, we will limit our discussion to [l] the capa- 
city of the human and rat testis to convert progester- 
one both to testosterone and Sa-androstanediol at 

various stages of development and [2] the possible 
mechanisms regulating the maturational changes in 
testosterone accumulation in the rat testis. 

Testosterone and kandrostanediol formation at 
various ages 

In earlier studies, Stylianou et al. [l] and Nayfeh 
and Baggett [2] demonstrated the formation of 5a- 
androstanediol and several other SE-reduced products 
from testosterone and progesterone in rat testicular 
homogenates. Baggett and Nayfeh [3], Nayfeh et al. 
[4] and Strickland et al. [S] demonstrated that the 
activity of Sa-reductase in the immature rat limits 
the accumulation of testosterone in rat testis homo- 
genates incubated with labeled progesterone or cho- 
lesterol. They observed that testosterone is rapidly 

\ ,, 0 : -, \I 
329 



330 S. N. NAYFF.H et al. 

formed in these in vitro systems but accumulates in 
inverse proportion to the rate of formation of 5~ 
androstanediol. Furthermore, the activity of testicular 
5x-reductase was noted to undergo a striking change 
with age [&7]. In the immature rat, the formation 
of Sa-androstanediol was extremely rapid and little 
testosterone accumulated. At about the age of 
puberty, however, testosterone became the major 
product and the formation of Sa-androstanediol was 
greatly reduced. Coffey et al. [S] later extended these 
studies to earlier ages of the rat to determine whether 
testosterone formation could be demonstrated at all 
stages of immaturity. Labeled progesterone was incu- 
bated with testicular homogenates from rats 7, 15, 
20, 30, and 90 days of age. The accumulation of 
testosterone and Sa-androstanediol was measured. 
The labeled progesterone was completely metabolized 
in all incubations. Radioactive testosterone accumu- 
lated only in incubations of 7 and 90 day testis, while 
Sa-androstanediol was the major end product in 15, 
20, and 30 day incubations. By using very short incu- 
bation times (15 min) and low levels of substrate, and 
by adding unlabeled testosterone to the medium to 
prevent metabolism of newly formed radioactive testo- 
sterone, it was possible to demonstrate that a major 
portion of the labeled progesterone was converted 
to testosterone in the immature (15-30 day old) rat 
testis [8]. In spite of the high concentration of added 
unlabeled testosterone, the accumulation of radioac- 
tive testosterone decreased during longer incubation 
periods, and 5%-androstanediol accumulated in pro- 
portion to the decrease in testosterone. Using heparin 
to inhibit the conversion of testosterone to Scc-andros- 
tanediol, Steinberger and Ficher [9] demonstrated 
similar testosterone accumulation in the immature 
rat testis. 

Effect of NADPH on testosterone accumulation in 
minced testis 

Since the enzymatic conversion of progesterone to 
Sa-androstanediol is dependent on the co-factor 
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Fig. I. Minced testes (IOOmg) were incubated for 15min 
with @1 FM progesterone-1,2-3H and either none, 5Opg, 
100 peg, 2OOpg, 4oOpg, or 2ooOpg of NADP. The accumu- 
lation of labeled products is expressed as a per cent of 

the total radioactivity from the chromatoplates. 

NADPH, experiments were carried out to determine 
the extent to which these reactions are influenced 
by the concentration of NADPH in vitro. Exper- 
iments were first carried out using minced 20 day 
old testis in the absence of an NADPH generating 
system, and it was found that testosterone and 
androstenedione accumulated as major products (Fig. 
1). Addition of increasing amounts of NADP with 
fixed amounts of glucose-6-phosphate and glucose-6- 
phosphate dehydrogenase resulted in a diminution 
in androstenedione and testosterone accumulation 
associated with a concomitant increase in the forma- 
tion of androstanediol. These results indicated that 
end-product accumulation in vitro is greatly in- 
fluenced by the availability of co-factor. 

See-androstanediol jbrmation in vivo 

To determine whether Sa-androstanediol is a major 
product of progesterone metabolism in uivo, 3H-pro- 
gesterone was injected into 28 day old rats and the 
labeled metabolites were extracted from the testis and 
identified (Fig. 2). ‘H-progesterone was rapidly meta- 
bolized and the major product was Sr-androstanediol. 
A similar result was obtained when 3H-androstene- 
dione was injected. Podesta and Rivarola have meas- 
ured the endogenous levels of androstanediol, testo- 
sterone and Sa-dihydrotestosterone (DHT) in plasma 
and testicular tissues at various ages of the rat [lo] 
and have shown plasma Sa-androstanediol levels to 
be increased between the ages of 2@35 days, at which 
time plasma testosterone levels were minimal. 

Accumulution of Sr-dihydrotestosterone from proges- 
terone and 17-hydroxyprogesterone 

Lee and Baggett [ 111 have previously demonstrated 
that Sr-dihydrotestosterone (DHT) is an intermediate 
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Fig. 2. After functional hepatectomy and evisceration. 28- 
day-old rats were injected intravenously with 5OpCi of 
[1,2-‘HI-progesterone (40 Ci/mmol) and the testes were 
removed one hour later. The tissue was extracted with 
chloroform-methanol (2: l), and the radioactive metabo- 
lites separated by thin-layer chromatography on silica gel 

plates as described previously 121. 
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Fig. 3. [ 1,2-3H]-Progesterone (0.1 @I) was incubated with 
testicular homogenates or 105,000g pellet, and the 
radioactive metabolites separated as described 

previously [Z]. 

in the conversion of testosterone to So-andros~nediol 
in the immature rat testis. To ascertain that DHT 
is also an intermediate in the conversion of progester- 
one to androstanediol, we next looked for accumu- 
lation of DHT after incubations of 30-day-old rat 
testis with tritium labeled progesterone and 17-hyd- 
rox~rogesterone. The labeled substrate was incu- 
bated with the testicular homogenate and with the 
resuspended 105,000 g pellet to remove most of the 
Sa-androstane-3@)-hydroxysteroid dehydrogenase 
activity. As shown in Fig. 3, radioactive DHT accu- 
mulated to a much greater extent in the 105,OOOg 
pellet than in the whoIe homogenate. Closely corre- 
lated with the a~umulation of DHT was a propor- 
tional decrease in the formation of 5x-androstanediol, 
suggesting that DHT is an intermediate. Similar 
results were obtained with 17-hydroxyprogesterone. 

Metabolism of progesterone in human testicular homo- 
genates at various stages of ~eve~op~zent 

It is difficult, of course, to study changes in steroido- 
genesis with age in the human testis because of 
the lack of availability of normal tissues. However, 
some information has been obtained from in vitro 
studies on surgical specimens and from measurements 
of steroid secretion in r&o. It appears that the human 
testis may not undergo changes similar to the rat. 
Using the same in vitro incubation conditions in 
which testosterone and Sa-androstanediol are formed 
from 3H-progesterone by rat testis, human testis from 
a l-year-old produced a different pattern of metabo- 
lites (Fig. 4). Pu’either testosterone nor Scr-androstane- 
diol was formed in large amounts, though 70% of 
the incubated progesterone was metabolized, and 20- 
dihydroprogesterone (35%) and an unknown metabo- 
lite (UP), tentatively identified as 16c+hydroxyproges- 
terone (12%) were the major products. Progesterone 
metabolism in testicular homogenate from a 13-year- 
old subject differed from the 1 year old (Fig. 5). 20- 
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Fig. 4. [1,S3H]-Progesterone (0.1 PM) was incubated with 
testicular homogenate (100 mg testicular tissue) for 3 h at 

37”, and the radioactive metabolites separated. 

dihydroprogesterone did not accumulate in a major 
yield, and testosterone (13%), 17.hydroxyprogester- 
one (22%) and UP (47%) were formed. Very little 
!&reduced androstane products accumulated in this 
preparation. A similar metabolic pattern was 
obtained when progesterone was incubated with tes- 
ticular homogenates from a 20-year-old subject with 
testicular feminization, with the exception that the 
mdioactivity accumulating in testosterone was higher 
(27%) while that in 17-hydroxyprogesterone (8%) and 
UP (41%) were lower in comparison with testis from 
the 13 year old subject (Fig. 6). The failure of the 
testis from the 1 year old subject to convert progester- 
one to testosterone is interesting since 3 months ear- 
lier the same child responded to HCG with a marked 
elevation in plasma testosterone. HCG, 1000 I.U./day 
i.m. given for 4 days, increased plasma testosterone 
from less than 100 to 1200 ng%. Recently, Fan et 
al. [ 121 suggested that the enzyme 20a-hydroxysteroid 
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Fig. 5. [l,2-3H]-Progesterone (01 nm) was incubated with 
testicular homogenate (l~mg) for 3 h at 37”. 
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Prcq-progesterone 
20aOH-4 pregnen-3-one 
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Test -testosterone 

Fig. 6. [1,2-3H]-Progesterone (0.1 nm) was incubated with 
testicular homogenate (100 mg) for 3 h at 37”. 

dehydrogenase may regulate androgen formation in 
human testis by competition with 17-hydroxylase for 
progesterone. The reaction products of 2C&hydroxy- 

steroid dehydrogenase, 20-dihydroprogesterone or 17~ 

and 20-dihydroxy-4-pregnen-3-one, might also be in- 
hibitors of 17a-hydroxylase. In the present studies, 
the accumulation of 20-dihydroprogesterone in big 

yields in the 1 year old testis is suggestive of this 
competition. It is possible that ICSH (or HCG) inhi- 

bits 2&x-hydroxylase, thus allowing more progester- 
one to be utilized by the 17a-hydroxylase. 

From the above studies, it appears that the human 
and rat testis may differ in three ways: Immature 
human testis contains a highly active 20-hydroxyster- 

oid dehydrogenase which is almost nonexistent in 
testis from the intact rat. It is interesting, however, 

that the steroidogenic activity of immature human 
testis is similar to that of testis from hypophysecto- 
mized rats. Steinberger and Ficher [ 131 studied the 
effect of hypophysectomy on the metabolism of pro- 
gesterone in adult rat testis. Two weeks after hypo- 
physectomy, the formation of testosterone diminished 
and 20-dihydroprogesterone accumulated in large 
amounts. Although the effect of 20-dihydroprogester- 
one on 17a-hydroxylase was not studied by these 
investigators, it is possible that the lack of progester- 
one conversion to testosterone by hypophysectomized 
rat testis resulted from competition between 17cc-hyd- 
roxylase and 2Oa-hydroxysteroid dehydrogenase for 
progesterone. In either case, this finding suggests that 
this rate limiting step is under the control of pituitary 
gonadotropins. The observed differences between the 
immature rat and human testis may indeed result 
from a higher level of gonadotropin stimulation in 
the immature rat than in the human. A second differ- 
ence between the human and rat testis is in 5a- 
androstanediol formation. In the human testis, 5a- 
androstane-38,17,%diol is the major Sa-androstane- 
dial formed, while in the rat 5a-androstane-3a,l7/?- 
dial is the major diol[2]. Finally. a third difference 
between immature testis of the two species is in the 
testicular Scr-reductase activity which catalyzes the 

conversion of testosterone to See-androstanediol via 

Sr-dihydrotestosterone. While the number of incuba- 
tion studies carried out with human testis by our- 
selves and other investigators [14,15] is still very 
limited, the evidence available indicates that 5a- 

androstanediol is a minor product of progesterone 
metabolism in immature human testis even in the 
presence of saturating concentrations of NADPH. 

Since neither 3H-androstenedione nor 3H-testoster- 

one were converted to 5x-androstanediol by human 

testis, the absence of progesterone conversion to 5a- 
androstanediol was not due to a lack of available 

sub,strate for the Sr-reductase but more likely to a 
low level of enzyme activity. 

Our studies on the androgen receptor in immature 
rat testis [16] have shown that testosterone and DHT 

are both bound selectively by cytoplasmic and nuc- 
lear receptors following the intravenous injection of 

3Htestosterone. This finding suggests that testoster- 
one and DHT are both active androgens in the testis. 
Nevertheless, it is possible that DHT alone might 

have actions on one or more cell types which mature 
during the peak of testicular 5%-reductase activity. 

Recently. Dorrington and Fritz [17] showed that 

testosterone is converted mainly to DHT in suspen- 
sions of spermatocytes from rat testis, suggesting that 

DHT might account for a major portion of androgen 
activity in these cells. 

Regulation qf Sa-reductase activity in the rat testis 

The mechanisms regulating testicular Si*-reductase 

activity during various stages of development of the 
rat are not yet known. The changes in testicular 5a- 
reductase at different ages of the rat appear to corre- 

late with maturational changes controlled by pituitary 
gonadotropins and androgens in the testis. We next 

carried out experiments to determine whether 5c(- 
reductase activity is dependent on gonadotropic 

stimulation. 

l@ect qf‘testis honwgenate,fiom adult rats on Sa-reduc- 
tuse uctivity in testis homogenate j?om immature rats 

Since the decrease in Sa-reductase activity in the 
mature testis could result from the formation of a 
protein inhibitor in the mature testis or the absence 
of essential co-factors, we measured Sa-reductase in 
homogenates prepared by combining equal weights 
of testis from 30- and llO-day-old rats. As shown 
in Table 1, neither the addition of whole testis homo- 
genate or testicular 105,OOOg supernatant nor the 
addition of serum from 1 lo-day-old rat significantly 
infuenced the Sa-reductase activity in 30-day-old 
testis, thus excluding the presence of 5x-reductase in- 
hibitor in either testis or serum of the mature rat. 
On the other hand, See-reductase activity in the 110- 
day-old mature testis was not increased by the addi- 
tion of 105,OOOg supernatant from 30-day-old testis, 
indicating that the mature rat testis is not lacking 
a necessary soluble co-factor which is present in the 
immature testis. 
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Effect of hypophysectomy on Su-reductase of the im- 
mature testis 

Metabolism of testosterone has recently been exam- 
ined separately in interstitial cell and semmiferous 
tubular compartments. Rivarola et al. [18] showed 
that seminiferous tubules of 20 and 45-day-old rats 
produce more androstanediol from testosterone than 
do interstitial cells. Formation of androstanediol was 
especially high in tubules at 26 days when meiotic 
divisions are first observed [18]. However, in sexually 
mature animals, Sa-reductase activity decreased 
markedly in the tubules and remained low in 
interstitial tissue. Somewhat different results were 
obtained by Folman et al. [19] and Matsumoto and 
Yamada [20] who observed Sr-reductase activity to 
be much higher in the interstitial tissue than in 
seminiferous tubules of immature rats. However, in 
mature rats, See-reductase activity in the interstitial 
tissue decreased dramatically to a level equal to that 
in the tubular compartment. To explain this discre- 
pancy between their findings and those of Rivarola 
and Podesta, Matsumoto and Yamada suggested that 
the low See-reductase activity in the interstitial tissue 
may be due to a deficiency of co-factors. Furthermore, 
they found that the preparation of separate tubular 
and interstitial cell fractions caused a decrease in 
See-reductase activity in the interstitial tissue but had 

little effect on activity in the seminiferous tubules. 
The presence of higher Sa-reductase activity in the 
interstitial tissue of the immature rat testis supports 
the concept that See-reductase may serve to counteract 
the accumulation and secretion of testosterone in the 
immature rat testis [4]. 

To determine whether Sa-reductase is regulated by 
gonadotropins, we next measured testicular Scc-reduc- 
tase activity in partially purified seminiferous tubules 
and interstitial cells under various conditions of hor- 
monal stimulation. Sa-reductase activity was meas- 
ured first at various intervals following hypophysec- 
tomy and was expressed as pmol/g tissue/min in iso- 
lated seminiferous tubules and as pmol/mg protein/ 
min in interstitial cells. In both testicular compart- 
ments, Sa-reductase activity decreased rapidly, reach- 
ing a minimal level 7 days following hypophysectomy 
(Fig. 7). 

Efect of hormones on See-reductase of the hypophy- 
sectomized rat testis 

The decrease in Sa-reductase activity after hypo- 
physectomy prompted an investigation of the role 
of gonadotropins in the regulation of Sa-reductase. 
Hypophysectomized immature rats (28-day-old) in 
groups of 46 were injected daily with various hor- 
mone preparations for 4 days, and Set-reductase acti- 
vity was measured at the end of the treatment period. 

Table 1. 5x-Reductase activity in 30 and 1 lo-day-old rat testis preparations* 

Per cent of recovered radioactivity 
5a-androstane-3a, I7P-diol 

Type of plus 
testis preparation Sa-dihydrotestosterone Testosterone 

- 

Polar 

30 day homogenate 
110 day homogenate 
30 day homogenate 

+ 
I10 day homogenate 
30 day homogenate 

+ 
heated 1 IO day homogenate 
110 day homogenate 

+ 
30 day supernatant 
30 day homogenate 

+ 
30 day serum 
30 day homogenate 

+ 
110 day serum 
110 day ,supernatant 
110 day pellet 

+ 
110 day supernatant 
30 day pellet 

+ 
110 day supernatant 
110 day pellet 

802 17.4 2.4 
5.2 91.9 3.0 

13.4 23.8 2.8 

64.7 32.7 2.6 

6.7 90.1 3.2 

17.3 20.0 2.7 

80.7 17.2 2.1 

8.5 89.5 2.0 

3.4 93.5 3.1 

64.9 32.9 2.2 

4.8 920 3.2 

* Homogenates were prepared from testes of 30- or 1 lo-day-old rats. Where indicated, homogenates were centrifuged 
at 105,000g for 1 h. Aliquots of the supernatant were mixed with equal volume of homogenate and incubated. In 
some cases, the 105,OOOg pellet was resuspended in 0.154M KC1 and combined with supernatant for incubation. 
In some incubations, serum (20%) was combined with homogenate. All incubations were for 1 h with 0.1 PM testosterone- 
1,2-3H. 
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Fig. 7. Rats were hypophysectomized at 28 days of age, 
and the reductase activity was assayed at various intervals 
following hypophysectomy. Seminiferous tubules and inter- 
stitial cells from each testis were prepared by teasing and 
washing with 200 ml of 0 I54 M KCl. The washed tubules 
and interstitial cells were homogenized in a mixture of 
@154M KC1 and co-factors as described previously [I!]. 
1,2 ml of both homogenates were separately incubated with 
20.8 nmol 3H-T (S. A. 0.29 &i/mmol) at 37” for I h. 5c(- 
Reductase was quantitated by measuring the total radioac- 
tivity accumulating in androstanediol, dihydrotestosterone 
and androsterone. Protein in interstitial ~~11 preparation 

was determined by the Lowry method. 

Sa-Reductase activity in whole testis was increased 
by FSH and by LH (Fig. 8). Testosterone propionate 
in large doses, however, did not appear to increase 
the activity above the level of the untreated hypophy- 
sectomized rat. Endogenous testosterone was meas- 
ured in the testosterone-treated rats by competitive 
protein binding after purification of the tissue extract 
on Sephadex LH-20 columns. The concentration of 
endogenous testosterone was only 2”/;, of the labeled 
testosterone added. Thus gonadotropin stimulation 
of tiol-reductase is not likely mediated through 
androgens. This is in contrast to the androgen-depen- 
dent 5rr-reductases in other androgen target tissues, 
such as prostate and epididymis [21,22]. 

0 
HYP~X TP FSH FSH LH 

control 
TP 

Fig. 8. Rats were hypophysectomized at 28 days of age, 
and treatment was started 2 days later. Rats in groups 
of 4 were injected daily either with 5OO~g of NIH-FSH- 
&day, or 3OOpg of NIH-LH-S,a for 4 days. Parallel 
groups were first treated for 3 days with 2 mg of testoster- 
one propionate (TP)/day followed by either 2 mg TP + 
500 pg FSH or 2 mg TP alone daily for 4 additional days. 
100 mg of testicular tissue was homogenized in a mixture 
of 05 ml 0 I45 M KCI and 0.7 ml of cofactors. 1.2 ml of 
homogenate was incubated and Sol-reductase activity quan- 

titated as described in the legend to Fig. 7. 

Hypox TP FSH FSH LH 
control T’p 

Fig. 9. Interstitial cells were prepared from duplicate testes 
described under Fig. 8. Homogenization and Sa-reductase 
quantitation were carried out as described under Fig. 7. 

We next carried out experiments to determine 
whether FSH also acts on Sn-reductase in isolated 
interstitial ceils. As shown in Fig. 9, both FSH and 
LH increased See-reductase activity to the same level 
above that of the hypophysectomized control. 

Since the Sertoli cell is the primary target for FSH 
action in the testis [23,24], we next measured Set-re- 
ductase activity in testis from the Sertoli cell-only 
rats (SCO). It has previously been shown that the 
seminiferous tubules from these rats are completely 
devoid of germ cells [24]. The Sa-reductase activity 
was measured in whole testis and in interstitial cells 
following various hormonal treatments (Figs. 10, II). 
Despite an increased number of Sertoli cells per mg 
protein in the SC0 testis, hormonal stimulation of 
Scz-reductase activity was not significantly greater than 
in the nonirradiated testis. 

We have recently studied the effects of gonadotro- 
pins and testosterone propionate in ~ivo on Srx-reduc- 
tase and 3~-hydroxysteroid dehydrogenase activities 
in testis from 50-day-old rats 5 days following hypo- 
physectomy. Preliminary results show that Scr-reduc- 
tase and 3a-hydroxysteroid dehydrogenase activities 
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Fig. IO. E&t qf ~o~~~~a~ tr~ut}~nt on ~~-re~~~t~se in 
f~stic~ia~ ~~~g~nutes from the ~~rt~li~e~l only rafs. 

Sertoli-cell only rats were obtained by exposing the pregnant 
mothers to x-irradiation (150 Rad) on the 19th day of 
gestation. Rats were hypophysectomized on the 24th day 
of age, and treatment started 7 days later. Hormonal treat- 
ment was similar to the experiment described under Fig. 
8, with the exception that the LH dose was only lSOpg/ 

day. 
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0 

Fig. Il. Effect qf hormonal treatment on Swreductase in 
interstitial cells,from the Serioli-ceil only rats. 

Interstitial cells were prepared and See-reductase mea- 
sured as described under Fig. 9. 

in whole testis homogenates are increased by LH 
treatment but not by FSH. Furthermore, Scr-reductase 
activity was increased by LH in highly purified 
seminiferous tubules, while FSH and TP had no 
effect. In contrast, Scr-reductase activity in interstitial 
cells was not stimulated by any of the three hor- 
mones. This finding suggests a possible direct tubular 
effect of LH in the mature rat. 

CONCLUSION 
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Annual Meeting of the Societv for the Studv of Rearo- 
duction, 1970 (ibstract). ” 
Fan D. J., Oshima H. and Troen P.: Fedn. Proc. 33 
(1974) 1166. 
Steinberger E. and Ficher M.: Biol. Reprod. 1 (1969) 
119-133. 

In conclusion, the present studies demonstrated the 
following: 

(1) In contrast to the rat, the human immature 
testis does not form large amounts of Soc-androstane- 
dial. This might reflect a different mechanism con- 
trolling testosterone accumulation in the prepubertal 
human testis. 

(2) Sa-Reductase activity decreases rapidly follow- 
ing hypophysectomy in both mature and immature 
rat testis. Gonadotropin treatment reverses the effect 
of hypophy~ctomy and increases the level of %- 
reductase activity in the whole testis. Both FSH and 
LH stimulate 5r-reductase activity in the immature 
testis, while only LH is effective in the mature rat 
testis. The effect of LH on 5z-reductase does not 
appear to be mediated by androgen. 
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(3) Although FSH and LH both appeared to stimu- 24. ’ Means A. R. and Huckins C.: ~~docr~~zo~ogy 94 (1974) 
late Sa-reductase in interstitial cells of immature rat A-107. 

testis and LH alone appeared to stimulate Sa-reduc- 
tase in seminiferous tubules of mature testis, it cannot 
be concluded from these in viva experiments that the 
effects of FSH on interstitial cells and LH on tubules 
resulted from direct actions of the hormones. 
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