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SUMMARY

Steroid biosynthesis was studied in a spontaneous
mouse interstitial cell tumor grown as a transplant in
isologous male recipients. In timed incubations the tu
mor tissue rapidly transformed dehydroepiandrosterone
to androstenedione. The formation of testosterone, 11/Ã®-
hydroxyandrostenedione, and 11/3-hydroxytestosterone
proceeded at a slower rate. A conversion product with
Chromatographie characteristics of 19-hydroxyandro-
stenedione was also found. Incubation of tumor tissue
with equal weights of 'H-labeled pregnenolone and
14C-labeled progesterone resulted in formation of dual-

labeled progesterone, 17a-hydroxyprogesterone, andro
stenedione, testosterone, 11-deoxycorticosterone,
corticosterone, and 20a-hydroxypregn-4-en-3-one.
A dual-labeled compound with characteristics of 110-
hydroxyprogesterone was also detected. The tumor tissue
in its steroid biosynthetic properties partly resembled
testis tissue and partly resembled adrenocortical tissue.
Dual-labeled conversion products showed variations in
their 'H:14C ratios which may be attributed to heteroge

neity of the tumor cell population and their differences
in activities of steroid-transforming enzymes.

INTRODUCTION

It has been shown that male mice of BALB/c strain,
following treatment with estrogens, develop interstitial
cell (Leydig cell) tumors in the testes. These tumors lend
themselves to isologous transplantation and frequently
retain their steroid biosynthetic activity (1, 2). Estrogen-
induced interstitial cell tumors in vitro show the presence
of enzyme systems necessary for the formation of andro-
gens as well as DOC2 (3, 5). Recent studies with a spon-

Received June 13, 1969; accepted August 6, 1969.
' This study was supported by grants from the National Cancer In

stitute of Canada and the Medical Research Council of Canada.
2The abbreviations used are: DOC, 21-hydroxypregn-4-ene-3.

20-dione (11-deoxycorticosterone); DHEA, 30-hydroxyandrost-5-en-17-
one (dehydroepiandrosterone); MTMe, methylcyclohexane: toluene:
methanohwater (225:275:500:100); 11/3-OH-T. 11/3,170-dihydroxyan-
drost-4-en-3-one (110-hydroxytestosterone); 19-OH-A, 19-hydroxy-
androst-4-ene-3,17-dione (19-hydroxyandrostenedione); ll/3-OH-A, 11/j-
hydroxyandrost-4-ene-3,17-dione (11/3-hydroxyandrostenedione); TEG,
toluene-ethylene glycol; LPG, ligroine-propylene glycol; TLC, thin-layer
chromatography; 17a-OH-P, 17a-hydroxypregn-4-ene-3,20-dione (17a-
hydroxyprogesterone); BF, benezene-formamide; TPG, toluene-propyl-

taneous interstitial cell tumor from a mouse of BALB/cJ
strain have revealed that this tumor tissue in vitro also
transforms progesterone1 to testosterone and DOC (11).

In comparison with normal mouse testis tissue, the tumor
formed less androstenedione and testosterone. Proges
terone 20Â«-reductase activity, on other hand, was more
pronounced in the tumor tissue. In addition, the tumor
efficiently converted estrone to estradici-\lÃŸ and andro
stenedione to testosterone (11). A further transformation
of androstenedione to metabolites with Chromatographie
characteristics of 11-oxygenated derivatives was also
demonstrated (11). In the present study, the pathways
of steroid biosynthesis and metabolism by this tumor tis
sue were investigated by timed incubations in greater
detail. While this investigation was in progress, Inano
et al. (6) performed similar experiments with interstitial
cell tumor from a mouse of ddN/KF strain.

MATERIALS AND METHODS

Mouse interstitial cell tumor D12344, originating from
an animal of BALB/cJ strain, was obtained as a subcu
taneous transplant in female hosts from Jackson Labora
tories, Bar Harbor, Maine. Palpable tumors developed
6 to 8 weeks after transplantation. In our laboratory, the
tumor was further transplanted into 7- to 8-week-old
male recipients of BALB/cJ strain for 2 generations.
After each transplantation, palpable tumors developed
within 7 to 8 weeks. Tumors from the second male host
generation were used for incubation studies.

The animals were anesthetized with ether and the
tumors were dissected and minced with scissors. Weighc'
portions of tissue mince were suspended in flasks con
taining 10 ml Krebs-Ringer bicarbonate buffer (pH
7.4) + 200 mg/100 ml glucose and a radioactive steroid

ene glycol; 18-OH-DOC, 18,21-dihydroxypregn-4-ene-3,20-dione (18-
hydroxy-11-deoxycorticosterone); 110-OH-P, 1l/3-hydroxypregn-4-ene-
3,20-dione (l l/3-hydroxyprogesterone).

' The trivial names of steroids used are: progesterone, pregn-4-ene-
3,20-dione; testosterone, 17#-hydroxyandrost-4-en-3-one; androstenedi
one, androst-4-ene-3,17-dione; pregnenolone, 3/3-hydroxypregn-5-en-
20-one; 19-hydroxy-l 1-deoxycorticosterone, 19,21-dihydroxypregn-4-
ene-3,20-dione; cortisol, 11/3,17a,21-trihydroxypregn-4-ene-3,20-dione;
aldosterone, 1l/3,21-dihydroxypregn-4-ene-3,20-dione-l8-al; corticos
terone, l iÃŸ,21-dihydroxypregn-4-ene-3,20-dione; 17a-hydroxypreg-
nenolone, 30,17a-dihydroxypregn-5-en-20-one; ll-deoxycortisol, 17a,
21-dihydroxypregn-4-ene-3,20-dione.
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precursor dissolved in 0.05 ml propylene glycol. The tis
sue mince was added to the incubation medium which
had been preheated to 36Â°.These preparations were in
cubated under atmospheric air in a Dubnoff metabolic shak
ing incubator for 3 hr at 36Â°.After incubation, the buffer
solution was filtered through glass wool. The flask and
the tissue were washed twice with 2.5 ml Krebs-Ringer
solution and the washings were combined with the in
cubation medium. Radioactive steroids from the incuba
tion medium were extracted three times with 30 ml ethyl
acetate and the tissue was extracted with 50 ml acetone
overnight. The extracts were processed as described
previously (11). Total recoveries of radioactivity after
incubation ranged from 82 to 97%. Obtained crude ex
tracts were separated by chromatography on Whatman
No. 1 filter paper according to quantitative techniques
described by Neher (14).

For the separation of steroids, the following paper
Chromatographie systems were used: toluene :ethylene
glycol; LPG; TPG; BF; Bush A2, petroleum ether:
methanol: water (100:70:30, volume ratios); D, meth-
ylcyclohexane :toluene :methanol :water (100:25:80:20);
MTMe. For further characterization of the isolated prod
ucts, TLC was performed on silica gel plates (Eastman
Kodak No. 6060) with the following solvent systems:
A/B [acetone:benzene (50:50)], H [benzene:ethanol
(80:20)], L [choloroform:ethanol (95:5)], N [benzene:
ethanol (95:5)]. Labeled compounds on the chromato-
grams were located by autoradiography on X-ray films
and also by strip scanning (11, 13). Nonradioactive ster-
roids with A4-3-keto configuration used as pilots or car

riers were visualized under ultraviolet light.
Radioactive areas from the chromatograms were eluted

and assayed for radioactivity as previously described
(11, 12). Acetylation of isolated steroids was done with
acetic anhydride in pyridine solution at room temperature
for 18 to 24 hr (13). Chromatographically isolated radio
active steroids were further identified by crystallization
to constant specific activity (10, 12).

Radioactive steroids used for incubation studies were
purchased from the New England Nuclear Corporation,
Boston, Mass. Prior to use, the radiochemical homogene

ity of the precursors was verified by paper chromatog
raphy. The following radioactive steroids were used in this
study: DHEA-4-14C (specific activity, 1 nd, 6.86 Mg),
progesterone-4-MC (specific activity, 1 /iCi, 5.5 Mg),
and pregnenolone-7a- H (specific activity, 1 nQ, 0.016
/ig). Nonradioactive steroid reference standards were
purchased from Ikapharm, Ramat-Gan, Israel, and from
Steraloids, Inc., Pawling, N. Y. Authentic 19-hydroxy-ll-
deoxycorticosterone and 18-hydroxy-l 1-deoxycorticos-
terone were obtained from Dr. E. H. Yenning, McGill
University, Montreal, Canada.

RESULTS

Conversion of Dehydroepiandrosterone. The patterns of
DHEA utilization for the formation of 4-en-3-one deriva
tives were studied in timed incubations of tumor tissue
mince. Tissue preparations weighing 0.2 g were incubated
with 3.43 fig DHEA-14C for increasing time intervals

(15, 30, 60, 120, and 240 min). After incubation, the buf
fer solution yielded 73.2 to 83.4% extractable radioactivity
and the tissue 9.1 to 17.3%. Crude extracts from the incu
bation media on chromatography in the Bush A2 system
resolved into 4 fractions. Testosterone had RF 0.45,
DHEA 0.68, and androstenedione 0.80. On the starting
line remained polar compounds: 11/3-OH-T, 19-OH-A,
and 11/Ã®-OH-A.These polar compounds from the Bush
A2 system were resolved into individual components in
System MTMe, where the RF of 11/3-OH-T was 0.21,
that of 19-OH-A was 0.30, and that of 11/8-OH-A was
0.73. Less polar steroids from the Bush A2 system were
rechromatographed on the LPG system where the mobil
ities for testosterone, DHEA, and androstenedione were
0.45, 0.75, and 1.9 cm/hr, respectively. The distribution
of radioactivity in these separated conversion products is
shown in Table 1. During the course of timed incubation
there was a rapid transformation of DHEA to Ci9 steroids
with 4-en-3-one configuration. Chart 1 reveals that the
principal conversion product formed during the 1st hr of
incubation is androstenedione which on longer incubation
gives rise to testosterone. This relationship suggests that
the tumor tissue contains highly active steroid 30-ol-de-

Table I
Conversion of DHEA-4-nC by mouse interstitial cell tumor tissue

Fraction incubated for

Steroid 15 min 30 min 60 min 120 min

IM" IM IM IM

Â°IM, incubation medium; T, tissue; ND, not detected.
' Radioactivity recovered after chromatography from the incubation media (dpm X 10~4).

240 min

IM

110-OH-Testosterone 0.13'
19-OH-Androstenedione0.261

1/3-OH-Androstenedione0TestosteroneAndrostenedioneDHEA12331.75.86.70.702.464.92ND0.22
0.321.035.7233.5015.704.965.37ND0.250.551.5210.8644.406.105.847.64ND0.640.822.87!6.1040.002.116.926.35ND1.190.834.0329.0028.400.617.375.25ND
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hydrogenase and A5-isomerase systems which transform
DHEA to androstenedione. The 17-keto reducÃase in
volved in testosterone formation under these experimen
tal conditions acted considerably slower. The tissue
extract from the samples incubated for the first 2 hr con
tained more androstenedione than testosterone (Table 1).
On longer incubation the equilibrium became shifted to
ward the formation of testosterone. The failure to demon
strate DHEA in the extracts from incubated tissue sug
gests that this precursor is rapidly utilized and does not
accumulate. The 11-oxygenated derivatives were present
in a detectable quantity only in the incubation medium;
from these, ll/S-OH-A predominated that of 110-OH-T.
As the time of incubation progressed, the concentration
of these derivatives increased. Separation of radioactive
product with Chromatographie characteristics of 19-OH-A
suggests that the tumor tissue also contains steroid 19-
hydroxylase activity. This enzyme is implicated in the for
mation of intermediates which can be further utilized for
a transformation to estrogens. In the present investigation,
no search for estrogens was made.

Apart from the described Chromatographie separation
of the transformation products derived from DHEA a fur
ther characterization of the isolated compounds was made.
Three successive recrystallizations of the isolated 11/8-
OH-androstenedione, androstenedione, and testosterone
resulted in radioactivity (dpm/mg) for the initial and
recrystallized steroid, respectively, as follows: 3,900,
3,590, 3,510, 3,440; 20,200, 19,400, 18,800, 18,900; and
10,700, 10,650, 10,400, 11,220. Shortage of authentic 110-
OH-T and 19-OH-A precluded crystallization. Isolated
11/8-OH-T combined with authentic carrier on further
chromatography with 2-dimensional TLC System H, and
A/B remained together with the carrier and showed RK'S
of 0.45 and 0.41, respectively. Also, the radioactive 19-

A4-ANOROSTENEDIONE

Table 2
Distribution of radioactivity between incubation media and tumor tissue

after incubation

Radioactivity after incubation for

15min 30 min 60min 120 min 240 min

Crude extract of the
incubation me
dium

'H (dpm X 10 -') 721.4
14C(dpm X 10 4) 217.0

Recovery (%)
'H 77.0
"C 76.0

Crude extract of the
tissue

'H (dpm X 10 ') 155.9
14C(dpm X 10 4) 48.6

Recovery (%)
'H 16.5

17.0

664.4
205.6

70.9
71.7

211.5
67.8

22.6
23.7

596.3
191.6

62.6
69.4

257.5
79.7

27.5
27.8

534.1
171.7

57.0
60.0

330.4
100.7

35.2
37.4

481.7
165.6

51.5
58.8

327.6
96.4

34.9
33.7

CRUDE EXTRACT

TEG72HR
LPG 5 HR

OVERFLOWS
â€¢1 8.5 HR

"Z 30 HR
â€¢3 72 HR -

IANDR.-DIONE
(PREGNENOLONE

PROGESTERONE

CORTICOSTERONE

Chart 1. Conversion of dehydroepiandrostone by interstitial cell
tumor tissue in timed incubations.

Chart 2. ChTomatographic separation of steroid transformation
products. T, testosterone; 20a-P, 20a-OH-pregn-4-en-3-one; Andr.-
Dione, androstenedione; I9-OH-DOC, 19-OH-l 1-deoxycorticosterone;
TEG, toluene-ethylene glycol.

OH-A on 2-dimensional TLC System H and A/B remained
together with the authentic carrier and showed RF's of

0.56 and 0.47.
Conversion of Progesterone-4-14C and Pregnenolone-

7Â«-!Hby Tumor Tissue. Steroidogenic pathways in the

tumor were investigated by timed incubation with the
use of 0.2-g portions of tissue and a mixture of 5.5 ^g pro
gesterone^-1^ together with 5.5 ^g pregnenolone-7a-
'H. The initial !H:MC ratio in the incubation media was

3.27. Incubations and extractions were carried out under
the same conditions as described for the conversion study
of dehydroepiandrosterone. After incubation, the total
recoveries of radioactivity ranged from 86.4 to 93.5% for
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'H and 92.5 to 97.2% for 14C.Distribution of radioactivity

between the tissue and the incubation media is shown in
Table 2. In the tissue, the uptake of 14C as well as :'H

gradually increased as the time of incubation progressed.
The 'H:14C ratios in the crude extracts from the tissue

and from the incubation media showed only minor varia
tions. For further analysis, only the extracts from the in
cubation media were used. To each extract were added
10 nonradioactive steroids as carriers in quantities of 40
Â¿Â¿geach (cortisol, aldosterone, 18-OH-DOC, corticoster
one, testosterone, 17o-OH-P, 20Â«-hydroxypregn-4en-3-
one, androstenedione, progesterone, and pregnenolone).
These extracts were fractionated by serial paper chroma-
tography as outlined in Chart 2. Pregnenolone in this
Chromatographie sequence moved together with andros
tenedione and in the LPG system, showing a Chromato
graphie mobility of 1.5 cm/hr. This fraction after elution
was acetylated and the products were rechromatographed
on the LPG system (androstenedione, RF 0.13; pregnen
olone acetate, R F0.87). Progesterone, because of its lower
polarity, separated well from pregnenolone-androstene-
dione fraction on the LPG system (Chart 2). Isolated pro
gesterone was rechromatographed on TLC Systems H and
N where the RF's were 0.68 and 0.35, respectively. Radio

activity recovered after chromatography in pregnenolone
acetate and progesterone fractions is shown in Table 3.
No 14Cwas found in isolated pregnenolone and this pre

cursor showed a rapid decrease as the time of incubation
progressed. Progesterone contained both isotopes and the
!H:14C ratio increased as the time of incubation pro
gressed. The decrease in 14C-labeled progesterone

indicates the utilization of this precursor for further
transformation, whereas the increase in 3H shows that

pregnenolone is continuously transformed through the

30-ol-dehydrogenase system to progesterone. Dual-
labeled progesterone isolated from the incubation media
was combined with authentic carrier and crystallized with
acetone-hexane, acetone-water, and ethyl acetate-hexane
as solvent mixtures. In three successive crystallizations,
the 3H:14C ratio remained constant.

The testosterone fraction from the crude extract in the
LPG system moved together with 17a-OH-P at a rate of
0.27 cm/hr. This fraction was acetylated and testosterone
acetate was separated from 17a-OH-P in the Bush A2
system. Radioactivity associated with chromatographically
separated testosterone acetate and with androstenedione
is shown in Table 3. Both of these Ci9 steroids reveal re
markably similar 3H:14C ratios throughout the course of

incubation which supports the concept that androstene
dione is a precursor for testosterone in this tumor tissue.
Formation of androstenedione during the 1st hr of incu
bation from progesterone and pregnenolone precursors
was considerably greater than that of testosterone. On
longer incubation, the equilibrium became shifted toward
production of testosterone. The extremely high 'H:14C

ratios in the 1st hr of incubation suggest that androstene
dione is formed more via the pregnenolone-DHEA path
way than via those for progesterone and 17a-OH-P. Since
DHEA-'H was not detectable in the incubation media, it

is possible that this intermediate was rapidly converted to
androstenedione. The remarkable efficiency in the con
version of DHEA by tumor tissue was shown previously.

The reduction product of progesterone and 20a-hy-
droxypregn-4-en-3-one was separated on the LPG system
(Chart 2). From the LPG system, this metabolite was re
chromatographed on the Bush A2 system (RF 0.68). Ra
dioactivity recovered after chromatography in 20a-hy-
droxypregn-4-en-3-one and in 17a-OH-P fractions is

Table 3
Changes in steroids recovered from the incubation media

Time of in
cubation (min)

Pregnenolone-'H
(dpm X 10-)

Progesterone
(dpm X 10-)

Androstenedione(dpm x 10-4)

3H:"C 3H 'H:"C

Testosterone
(dpm X 10-)

3H:"C

1530601202402201511064431.3.9.1.6.625.336.467.469.265.489.570.961.435.128.50.280.511.092.002.413.012.201.811.281.170.330.290.390.450.539.257.664.652.832.221.551.231.423.906.700.170.170.351.232.439.297.434.083.172.76

Table 4
Changes in steroids recovered from the incubation media

Time of
incubation

(min)1530

60
120
2401

7a-OH-Progesterone
(dpm X 10')3H0.90

0.96
1.31
2.20
2.80UC0.29

0.33
0.50
0.94
1.163H:14C3.04

2.92
2.60
2.36
2.4520a-OH-Pregn-4-en-3-one

(dpm X10-)'H1.59

1.14
3.13
5.09
5.8614C1.26

1.13
2.94
4.94
5.193H:UC1.261.00

1.06
1.03
1.13Corticosterone

(dpm X 10')'H0.13

0.24
0.54
1.48
2.0614C0.14

0.28
0.55
1.48
1.963H:'4C0.93

0.88
0.97
1.00
1.051

1-Deoxycorticosterone
(dpm X 10')3H1.411.72

3.94
7.37
9.34"C1.852.44

4.85
8.06

10.00SH:14C0.76

0.70
0.81
0.91
0.93
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Table 5
Crystallization of isolated conversion products

<H "C

(dpm/mg) (dpm/mg)

CorticosteroneacetateInitial
activityFirst

crystals(acetone-hexane)Second
crystals(acetone-water)Third

crystals (ethylacetate-hexane)1

l-Deoxycorticosterone-21acetateInitial
activityFirst

crystals(acetone-hexane)Second
crystals(acetone-water)Third

crystals (ethylacetate-hexane)850803836765276026502620247094693493392133003200311030100.900.860.900.830.840.830.840.82

shown in Table 4. Both transformation products contained
;'H as well as UC. The 3H:UC ratios of 17a-OH-P re

vealed a slight decrease as the time of incubation pro
gressed. For 20a-hydroxypregn-4-en-3-one, the 3H:14C

ratios remained similar throughout the incubation. From
the crude extracts, DOC was separated in the LPG sys
tem where it had Chromatographie mobility of 0.56 cm/hr.
After acetylation, DOC acetate was rechromatographed in
System D, showing RF 0.80. Corticosterone was isolated
in the BF system. Eluted corticosterone was acetylated,
and the obtained corticosterone acetate in the TPG sys
tem showed R F 0.66. Radioactivity recovered after chro-
matography in corticosterone acetate and DOC acetate
fractions is shown in Table 4. Both corticosteroids formed
by the tumor tissue contained 'H as well as 14C. The

yield of these steroids increased as the time of incubation
progressed. In terms of quantity, DOC predominated over
corticosterone. The 'H:14C ratios for DOC were slightly

lower than those of corticosterone. In the biosynthetic se
quence, corticosterone may be formed via DOC and also
via 11/3-hydroxyprogesterone. On the chromatograms it
was noted that the extracts from the incubation media
contained a small quantity of radioactive substance which
had Chromatographie characteristics of 11/3-OH-P (Chart
2). The 11/3-OH-P fractions were pooled and combined
with 50 Â¿igauthentic carrier. On rechromatography in
System D the radioactivity (RF 0.33) remained together
with the carrier. Further chromatography on the TPG sys
tem revealed an RF of 0.51 and on 2-dimensional TLC
Systems L and A/B the corresponding Rr's were 0.67

and 0.53. Throughout the sequential chromatography, the
radioactivity remained associated with the carrier. Short
age of authentic 11,3-OH-P precluded further identifica
tion. In spite of the presence of steroid 17a-, 11/3-, and
21-hydroxylase systems in the tumor tissue, no radioac
tive cortisol was detected. Also, the carrier steroids aldos-
terone and 18-OH-DOC on Chromatographie separation
did not contain any detectable radioactivity. The presence
of 19-hydroxy-l 1-deoxycorticosterone and 17a-hydroxy-
pregnenolone in the incubation media was also not de
monstrable.

Chromatographically isolated corticosterone acetate and

DOC acetate were identified by crystallization. Table 5
shows that, in 3 successive crystallizations, the radioactiv
ity remained associated with the carrier.

DISCUSSION

Previous studies with transplanted mouse interstitial
cell tumor D12344 have shown that this tissue in vitro
transformed androstenedione to testosterone, l IÃŸ-hy-
droxytestosterone, and l l/3-hydroxyandrostenedione (11).
The present investigation of androgen metabolism by the
same tumor reveals that the tissue contains efficient ste
roid 30-hydroxydehydrogenase and A5-isomerase systems

which rapidly transform DHEA to androstenedione. Fur
ther transformation of androstenedione to testosterone in
timed incubations proceeded at a slower rate. This biosyn
thetic sequence is similar to that of normal testis tissue.
Formation of 11/3-hydroxylated androgens confirms the
previous observations (11). Steroid 11/3-hydroxylase activ
ity has been observed in mouse as well as human inter
stitial cell neoplasms by several authors (5, 6, 9, 16, 17).
This particular enzyme system is prominent in the cells of
the adrenal cortex, whereas in mammalian normal testes
it is not detectable (9). The mechanism by which 110-
hydroxylase appears in the interstitial cell tumor is still
a matter of speculation. During early embryonic develop
ment, the steroid-producing cells originate in regions ad
jacent to the genital ridge. In the course of normal dif
ferentiation, the adrenocortical cells retain those specific
characteristics for enzyme synthesis which are involved
in the pathways of steroidogenesis. The Leydig cells un
dergo a specific transformation and become functional at
the time of puberty, retaining only the enzyme systems
which are essential for the production of testosterone.
During the course of interstitial cell tumorigenesis, the
normal repression or inhibition of the genetic mechanism
for the synthesis of l 1/3-hydroxylase may become removed
and the neoplastic cells begin to show some characteristics
of the adrenocortical tissue.

In this study, it was observed that the tumor tissue con
verted DHEA to a radioactive substance which had chro-
matographic characteristics of 19-hydroxyandrostenedi-
one. This derivative is implicated as an intermediate in
the biosynthesis of estrogens. Unfortunately, no search
for estrogens was made. It is, however, known that in
humans feminizing Leydig cell tumors do occur and Pier-
repoint et al. (15) have shown that this type of tumor tis
sue transforms DHEA to estradiol-170.

Investigations on steroid biosynthetic pathways in
mouse interstitial cell tumor tissue with the use of equi-
molar quantities of progesterone-I4C and pregnenolone-
3H have shown that during the 1st 30 min of incubation

androstenedione and testosterone were formed more from
pregnenolone than from progesterone. On incubation the
utilization of progesterone toward androgen formation be
came dominant. In none of the analyzed specimens was
the presence of DHEA detected. This suggests that under
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PREGNENOLONE-

20a-OH-PREGN -4-EN-3-ONE

, PROGESTERONE

11p-OH-PROGESTERONE

'170-OH-PROGESTERONE

*-*

11-DEÃ“XY -CORTICOSTERONE

-Â»"CORTICOSTERONE

:i7a-OH-PREGNENOLONt

DEHYDROEPIANDROSTERONE

Chart 3. Pathways of steroid trans
formation in the interstitial cell tumor
tissue.

ANDROSTENEDIONE

TESTOSTERONE
llÃŸ-OH-ANDROSTENEDIONE

19-OH-ANDROSTENEDIONE

llÃŸ-OH-TESTOSTERONE ;

ESTROGENS

the conditions used DHEA was rapidly converted to an-
drostenedione and testosterone. Steroidogenic pathways
involved in testosterone formation from pregnenolone and
progesterone resemble those found in normal testis tissue
(Chart 3). Progesterone, as well as pregnenolone, was also
converted by the tumor to adrenal corticosteroids 11-de-
oxycorticosterone and corticosterone. This reveals that the
tumor tissue contains steroid 21-hydroxylase activity in
addition to l l/3-hydroxylase activity. Isolated corticoster
one had a slightly higher 3H:14C ratio than 11-deoxycor-

ticosterone, which suggests that the latter may not be the
only intermediate for corticosterone formation. From the
incubation media, a small quantity of a radioactive sub
stance was isolated which had Chromatographie charac
teristics of l 1/3-hydroxyprogesterone. This intermediate
may function as another precursor for corticosterone for
mation (Chart 3). It has been shown in vitro that rat
adrenal glands can transform progesterone to l lÃŸ-hydrox-
yprogesterone (8). Observations made in the present
study with regard to androgen formation and corticos-
teroidogenesis supplement the findings of Inano et al.
(6, 7). Our tumor tissue, however, failed to produce 11-de-
oxycortisol and 18-hydroxy-ll-deoxycorticosterone. Also,
the presence of progesterone 6/Miydroxylase and 20/3-re-
ductase activities was not demonstrable. In common with
the tumor tissues studied by DomÃnguezand Huseby (4)
and Inano et al. (6), our interstitial cell neoplasm also con
tained progesterone 20a-reductase activity.

It has been observed by Dominguez and Huseby (4)
that the induced interstitial cell tumors are composed of
heterogenous populations of hormone-producing cells
which have variable enzyme activities. In this study, the
discrepancies in 3H: UC ratios among various transfor

mation products isolated from the incubation media may
well be attributed to just such a heterogeneity of the tu
mor cell population.
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