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Direct Metabolism of 7¢¢-3H-Dehydroepiandro- 
steron-35S-sulphate in Human Ovarian Tissue 

Only recently the direct aromatization of C19-steroid 
sulphoconjugates has been demonstrated by in vivo 1 as 
well as in vitro experiments *. Hence, it seemed of interest 
to assay steroidogenic tissue for such enzyme systems, 
capable of direct transformation of dehydroepiandro- 
sterone (DHEA) sulphate, 

For this purpose ovarian tissue, obtained from a 38- 
Year-old female subject with coUum carcinoma during the 
early luteal phase of her regular cycle, was incubated with 
double-labelled dehydroepiandrosterone sulphate. 11.5 g 
of tissue were homogenized in 0.2M phosphate buffer of 
pH 7.2 (5 v/w) and the suspension centrifuged for 5 min 
at 3000 rpm for removal of cell debris. As substrate 33.2 
/~g Na-7~-SH-DHEA-asS-sulphate with 2,510,000 dpm 8H 
and 1,250,000 dpm asS (3I.I/35S = 2.01) were added to 
each of two 25 ml aliquots of the supernatant  equivalent 
to 5 g of wet tissue for duplicate incubation. After 90 min 
at 37 °C the fraction of free steroids, extracted with 3 × 2 
vol. methylene chloride contained a mean of 169,000 dpm 
~i.i or 6.71% of incubated 8H-activity. In  the fraction of 
steroid sulphatides and sulphates - obtained by extrac- 
tion with chloroforme-methanol a and separated by chro- 
matography on DEAE-Sephadex A-50* and thin-layer 
chromatography on silica gel G in chloroforme-methanol- 
ammonia (20:5:0.2 v / v ; = s y s t e m  A) or (5:15:0.2 
v/v; = B) - 1,230,000 dpm ~H (~H/a~S = 2.09) and 490,000 
dpm ~H respectively. (~H/~S = 2.10) could be detected, 
corresponding to 49.05% and 19.45% respectively of 
original all-activity. By additional thin-layer chromato- 
graphy on silica gel G in chloroforme-methanol-ammonia 
(10:10:0.2; = C) and paper chromatography in diiso- 
propyl ether- petrol ether- t -  butanol-  ammonia-water  
(5 : 2 : 3 : 1 : 9 v/v;  = D) and ethylacetate-n-butanol-am- 
monia-water (9 : 1 : 1 : 9 v/v;  = E) the following double- 
labelled conjugates were isolated (Table I). Subsequently 
these fractions were submitted to ether solvolysis ~ and 
the liberated steroids separated by thin-layer chromato- 
graphy on silica gel G in chloroforme-dioxane (94:6 
V/v; = F), paper chromatography !n propylene glycol- 
methylcyelohexane (G) or in the case of phenolic steroids 
by thin-layer chromatography on silica gel G in ethyl- 
acetate-cyclohexane ( i :1  v / v ;  = H) and benzene-ethanol 
(9:1 v]v;  = J). For further characterization the all- 

labelled individual compounds were diluted with known 
amounts  of the non-labelled standard and purified to 
constant  specific act ivi ty:  androstendiol and androsten- 
triol in system H and K (paper chromatography in 
propylene glycol-toluene) and estradiol in system F and 
L (thin-layer chromatography on silica gel G" in cyclo- 
hexane-ethylacetate 1 : 2 v/v). 

17-kcto steroids were converted into the 2,4-dinitro- 
phenyl-hydrazones ~ and chromatographed in system F 
and M (thin-layer chromatography on silica gel G in 
chloroforme). The specific activity was considered con- 
s tant  when in the course of at least 2 chromatographic 
steps the variations did not exceed 10%. Quanti tat ive 
analysis of zi.i and 8~S was achieved by simultaneous 
counting in a Packard 'Tricarb'  spectrometer, Mod. 3004. 

As can be seen from Table I, neutral  C19-steroids ac- 
counted for 95.6% of the 8H-activity in the fraction of 
sulphoconjugates, 86.9% thereof being represented by 
DHEA. Ring-D hydroxylated CxB-steroids prevailed in 
the remaining portion. From the fraction of phenolic 
steroids, amounting to 4.4% of sulphoconjugates, estra- 
diol and estriol were isolated and properly identified, 
whereas Exx and Ex~ escaped identification, E,1 exhibiting 
a polarity between that  of estradiol and estriol and E,~ 
being more polar than  estriol. Due to the fact tha t  all 
these Cxg- and Cxs-steroids were derived from the sulpho- 
conjugates with a practically unchanged ~H/3sS ratio, the 
direct transformation of DHEA-sulphate to C~9-steroid 
metabolites and estrogens appears to be established also 
for ovarian tissue. 

In  Table II ,  the composition of the free steroid fraction 
is depicted, indicating a significant sulphatase activity in 
ovarian tissue, as postulated by other authorsL Of the 
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Table I. Double labelled metabolites of 7~-SH-DHEA-Z~S-sulphate after incubation with human ovarian tissue 

Steroid As sulphoeonjugate After solvolysis 

dpm 3H dpm ~S (8H13~S) dpm aH % of aH- 
activity 

13ehydroepiandrosterone (DHEA) 1,335 000 
Androstendione 7,450 
Testosterone 6,750 
Estrone • 330 
EStradiol 8,380 

Androstendiol 
16aC-Hydroxy-DHEA } 77,250 

EAildrostentriol [ 

Estriol 106,250 

664,000 (2.01) 1,099,000 86,901 
3,545 (2.10) 6,050 0.476 
3,380 (2.01) 4,810 0.381 

143 (2.30) 120 0,009 
4,290 (1.95) 6,860 0,541 

37,050 (2.08) 32,600 2.580 
30,100 2.385 

36,900 2.915 
50,810 (2.09) 16,910 1.338 

25,200 1.998 
6,050 0,476 

L Not properly identified. 
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98 .8% of SH-act iv i ty ,  f o u n d  in fo rm of n e u t r a l  s teroids ,  
89 .6% were  i so la ted  as D H E A ,  fol lowed b y  a n d r o s t e n -  
d ione  w i t h  7.5 % a n d  m i n u t e  q u a n t i t i e s  of r i ng -D  h y d r o x y -  
l a t ed  c o m p o u n d s .  I n  t h e  f r a c t i o n  of free pheno l i c  s te ro ids  
es t rad io l  a n d  es t r io l  c o n t a i n e d  t h e  m a j o r  p o r t i o n  of SH- 
ac t iv i ty ,  whi le  E~ 1 a n d  Ex~ were  n o t  de t ec t ab l e .  

F r o m  these  resul ts ,  however ,  n o  conclus ions  can  b e  
d r a w n  as  to  t h e  p re fe rence  of a n y  b i o s y n t h e t i c  p a t h w a y ,  

Table II. Metabolites in the fraction of free steroids 

Steroid dpm SH % of SH- 
activity 

DHEA 135,500 89.604 
Androstendione 11,120 7.492 
Testosterone 1,200 0.811 
Androstendiol 1,350 0.911 
Androstentriol 8 50 0.030 
Estrone 6 45 0.030 
Estradiol 1,140 0.770 
Estriol 520 0.352 

- Not properly identified. 

l ead ing  f rom D H E A  or i t s  s u l p h a t e  to  a n d r o g e n s  a n d  
es t rogens  in  o v a r i a n  t issue.  T h e  a s s u m p t i o n  t h a t ,  in  t h e  
ovary ,  s u l p h o c o n j u g a t e d  Clg-steroids p r i m a r i l y  u n d e r g o  
h y d r o x y l a t i o n  in R i n g  D s,9 p r io r  to  d i r ec t  a r o m a t i z a t i o n ,  
s t i l l  r equ i res  t h e  a p p r o p r i a t e  e x p e r i m e n t a l  suppor t1% 

Zusammen/assung. N a c h  I n k u b a t i o n  -con m e n s c h l i c h e m  
Ova r i a lgewebe  m i t  7~-SH-DHEA-"sS-su l fa t  k o n n t e n  als 
M e t a b o l i t e n  5 ve r s ch i edene  CI~- u n d  2 pheno l i s che  Cls- 
S te ro ide  isol ier t  u n d  iden t i f i z ie r t  werden ,  die als  Sulfo-  
k o n j u g a t e  e inen  gegen t ibe r  d e m  S u b s t r a t  u n v e r ~ n d e r t e n  
3H]ssS-Quot ien ten  aufwiesen.  
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P e r s i s t e n c e  of the  L e v a t o r  A n i  M u s c l e  in F e m a l e  
R a t s  

T h e  l e v a t o r  an i  musc le  (MLA) h a s  b e e n  cons ide red  as  
p a r t  of t h e  gen i t a l  t r a c t  of male  ra ts .  I t  h a s  b e e n  genera l ly  
a s s u m e d  t h a t  t h i s  musc l e  ex is t s  on ly  in  t h e  m a l e  r a t  1. 
H o w e v e r  i t  cou ld  b e  s h o w n  t h a t  t h e  l e v a t o r  an i  musc le  of 
t h e  r a t  deve lops  in  b o t h  sexes  f r o m  a u n i f o r m  b l a s t e m .  
O n l y  f rom t h e  18 th  d a y  of embryo log ica l  d e v e l o p m e n t ,  
t h e r e  occurs  a p rogress ive  i n v o l u t i o n  of t h i s  musc le  in  t h e  
female  r a t  a n d  t h e  musc le  c a n n o t  be  f o u n d  in f emale  
a d u l t  r a t s  *, T h e  homologous  e m b r y o n i c  b l a s t e m s  of t h e  
l eva to r  an i  in  b o t h  sexes sugges ted  t h a t  i t  m i g h t  be  
poss ib le  to  ensu re  i t s  m a i n t e n a n c e  in f ema le  ra ts ,  if 
a n d r o g e n s  are  app l ied  before  or  i m m e d i a t e l y  a t  t h e  t i m e  
of b i r th ,  i.e. before  t h e  i n v o l u t i o n  of t h e  muscle  anlage.  

Material and methods. E x p e r i m e n t s  were u n d e r t a k e n  
to t e s t  t h e  poss ib i l i ty  of a ch i ev ing  pers i s t ence  of t h e  
l eva to r  ani  muscle  in  female  ra ts .  F r o m  2 l i t t e rs  of new- 
b o r n  r a t s  t he  female  r a t s  were  se lected a n d  t e s t o s t e r o n e  
p r o p i o n a t e  (1 m g  twice  a week) was in j ec t ed  s.c. for  t h e  
pe r iod  of 1 a n d  2 m o n t h s  respec t ive ly .  T h e  muscles  were  
weighed  1 a n d  2 m o n t h s  a f t e r  b i r t h  a n d  c o m p a r e d  w i t h  
t h e  muscles  of ma le  u n t r e a t e d  r a t s  se lected f rom t he  s ame  
l i t ters .  B o t h  t he  abso lu t e  a n d  re l a t ive  (i.e. w e i g h t  of 
musc le  expressed  as °/00 of b o d y  weight )  we igh t s  of M L A  
were  de t e rmined .  

Results. T h e  T a b l e  shows t h a t  t e s t o s t e r o n e  t r e a t m e n t  
m a i n t a i n s  t he  l e v a t o r  an i  musc le  in  f emale  ra ts .  T h e r e  is 
n o  di f ference in t h e  w e i g h t  of t h e  musc les  a g a i n s t  t hose  
of  t h e  ma le  con t ro l  a n i m a l s  1 m o n t h  a f t e r  b i r t h ,  b u t  2 
m o n t h s  a f t e r  b i r t h  t h e  musc les  of t h e  m a l e  con t ro l  
a n i m a l s  show a g r e a t e r  w e i g h t  inc rease  t h a n  those  of t h e  
t e s t o s t e r o n e - t r e a t e d  femaIe  an imal s .  It c a n  also be  seen  
t h a t  one  m o n t h ' s  t r e a t m e n t  is n o t  suf f ic ien t  to  e n s u r e  
f u r t h e r  g r o w t h  of t h e  musc le  as  in  t h e  musc les  of a n i m a l s  

in  w h i c h  t r e a t m e n t  was  c o n t i n u e d  for  both m o n t h s .  I t  is, 
however ,  of i n t e r e s t  t h a t  t h e  r e l a t i ve  musc le  w e i g h t  of  
t h e  M L A  a p p e a r s  to  b e  s t a t i o n a r y  a f t e r  cessa t ion  of t r e a t -  
m e n t  a n d  the se  r e l a t ions  dese rve  f u r t h e r  s tudy .  

Absolute and relative (i.e. weight of muscle expressed as °]oo of  body 
weight) weights of the M:LA of i-  and 2-month-old rats. The female 
rats received 1 mg of testosterone propionate (TP) twice weekly, 

beginning with the day after birth 

Type of Female treated rats Male non-treated rats 
experiment MLA (mg) MLA (mg) 

absolute relative absolute relative 
weight weight weight weight 

l-month-old 19.6 =t= 1.9 0.201 
1 month TP 
treatment 
(n = 6) 

2-month-old 68.0 q- 10.6 0.321 
2 months TP 
treatment 
(n = 6) 

2-month-old 38.6 :[: 4,5 0.216 
I month TP 
treatment, 1 
month cessa- 
tion (n = 5) 

19.7 q- 1.4 0.210 

97.5 q- 9.4 0.541 
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