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for the conversion of the labelled 17a-hydroxypregnen- 
olone to other steroids was obtained as follows: 

Cortisol was elated and chromatographed in system 
Bush C. An aliquot was acetylated with acetic anhydride 
in pyridine and chromatographed in Bush B 3 and cyclo- 
hexane: dioxane/methanol : water (4 : 4/2 : 1) *. An aliquot 
of the cortisol from Bush C was oxidized with sodium bis- 
muti late and chromatographed in Bush B v After elation, 
it was oxidized with chromic acid for 10 min and re- 
chromatographed in system Bush Bx, in which the Rf was 
equal to tha t  of androst-4-en-3,11,17-trione. The radio- 
active peak migrated with the carrier steroid throughout.  
In one s tudy with the human adrenal slice, the cortisol was 
acetytated with C~4-acetic anhydride and the ratio of H s 
to C ~* determined after chromatography in Bush Ba, 
cyclohexane: dioxane/methanoI: water, and after elution 
with 2% acetone in chloroform from a silica gel column. 
The specific activities of the eluted cortisol acetate were 
93, 90, and 88 in the two paper systems and from the peak 
tubes of the column respectively. 

I7o~-hydroxyprogesterone was chromatographed in 
ligroin/propytene glycol and Bush B a. I t  could not be 
acetylated with acetic anhydride in pyridine. Acetylation 
in about  60% yield was accomplished by adding p-toluene- 
sulfonic acid to the acetylation reagents. The resulting 
compound was chromatographed in Bush A where it  
migrated at  the same rate as 17e-acetoxyprogesterone. 
The radioactive peak coincided with the carrier steroid 
throughout. 

1 ?-deoxycortisol was chromatographed in Bush Ba, an 
aliquot acetylated and rechromatographed in Bush A and 
the dioxane system. The acetylated product was reduced 
with sodium borohydride, oxidized with sodium bis- 
muthate  and chromatographed in Bush A. An aliquot of  
the material from Bush B a was oxidized with bismuthate.  
These two bismuthate oxidation products had an RI in 
Bush A identical to androstenedione. The radioactive 
peak migrated with the carrier compound in all systems. 

Dehydroepiandrosterone w a s  successively chromato- 
graphed in ligroin/propylene glycol and Bush A. After 
acetylation, the product was chromatographed in hep- 
tane/phenyl  Cellosolve. The mobilities of the radioactive 
peak and the carrier compound coincided. In the human 
and guinea pig adrenal slices, the D H A  contained less than 
5% of the combined radioact ivi ty of the three 17a- 
hydroxysteroids discussed above. Tritium-labelled DHA 
could not be identified in the rat adrenal slice incubation. 

Corticosterone and progesterone were not tritium-labelled 
after incubation with 17e-hydroxypregnenolone. 

The human adrenal slices converted 9% of the labelled 
17¢¢-hydroxypregnenolone to cortisol and 6% of the 
pregnenolone to cortisol. Thus 17e-hydroxypregnenolone 

was at  least  as good a precursor of Cortisol as was 
pregnenolone. In Several separate but  not.  paired in- 
cubations with guinea pig adrenal slices, pregnenolone and 
17~-hydroxypregnenolone were equally active as cortisol 
precursors. 

Discussion. The existence of a biosynthetic pathway to 
17~-hydroxyprogesterone via 17~-hydroxypregnenolone 
has been tacit ly assumed ~, but  evidence has not  been 
presented to support this. I t  is clear from the present 
s tudy tha t  17~-hydroxypregnenolone is a good substrate 
for the adrenal 3fl-ol dehydrogenase system and tha t  in 
the adrenal slice this constitutes a major metabolic trans- 
formation of the compound. The preliminary comparison 
of the relative activities of pregnenolone and 17e-hydroxy- 
pregnenolone suggests tha t  17a-hydroxylation of pregnen- 
olone may be as rapid as the conversion of pregnenolone 
to progesterone. These results do not  support  the view 
tha t  17e-hydroxypregnenolone is the important  pre- 
cursor of DHA within the adrenal gland, since the con- 
version of 17a-hydroxypregnenolone to D H A  was rela- 
t ively small. This, of course, does not  exclude the con- 
version of 17e-hydroxypregnenolone to D H A  by des- 
molases outside the adrenal gland as has been suggested 
earlier a. Indeed, the finding tha t  17a-hydroxypregnen- 
olone was a precursor of urinary pregnanetriol in two 
elderly adrenalectomized women ~ suggests tha t  an extra- 
adrenal 3fl-ol dehydrogenase system may be present. 

I t  is of interest tha t  17a-hydroxypregnenolone was a 
suitable substrate for the 3fl-ol-dehydrogenase system of 
the rat  adrenal. Thus, when a 17e-hydroxylated substrate 
was present, the,  rat  adrenal was able to synthesize 
cortisol 8. 

Zusammen/assung. Nebennierenschnitte yon Rotten, 
Meerschweinchen und Menschen synthe t i s ie r ten  17c~- 
Hydroxyprogesteron, l l-Deoxycortisol und Cortisol aus 
17x-Hydroxypregnenolon. Diese Verbindung, als Aus- 
gangsprodukt ffir die Cortisolsynthese, ist ebenso wirk- 
sam wie pregnenolon. Die Umwandlung yon 17~-Hydroxy- 
pregnenolon in Dehydroepiandrosteron verl~uft weniger 
vollkommen als zu 17x-Hydroxycorticoiden. 
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Identification du glucosiduronate de  5 f l - p r e g n a n e  
3a ,  2 1 - d i o l  2 0 - o n e  ( T H D O C )  a p r ~ s  administration 

de  c o r t e x o n e  

Nous avons administr6 h u n  homme normal 50 mg de 
cortexone par voie orale en 3 prises et les urines de 24 h 
ont  6t6 recueillies. Les st6ro~des libres et conjugu6s sont 
extraits  A pH 7 par le m~Iange 6ther/6thanol 3/1 v /v  1. 
Les corticost6roides libres sont extraits par le dichloro- 
m6thane et les corticost6ro~des conjugu6s sont fractionn6s 
sur alumine en ester-sulfates et  glucosiduronates 2. 

La fraction glucosiduronate a 6t6 chromatographi6e sur 
celite purifi6 en utilisant les solvants: tolu~ne-ac6tate de 
buthyle-butanol  (40:50:10) comme phase mobile et le 

m6tange acide ac6tique-eau-m6thanol (5 : 45: 50) 3 comme 
phase s ta t ionnai re .  Les glucosiduronates sont d6tect6s par 
la rdaction de Totlens, rassembl6s et chromatograhpi6s sur 
papier dons ce mSme syst~me. Les taches de glucosid- 
uronates ont 6t6 r6v616es par le r6actif acide ac6tique- 
sulfurique 9/1 ( v +  v) 4. 

1 R. W: H. EDWARDS, A.E. KELLIE et A. P. WADE, Mere. Endocrin. 
London 2, 53 (1953). 
0. CriEeY, M. F. JAYLE et F. MESLIN, Acts endocrinoi. 24, 233 
(1957). 

3 j .  R. PASQVALINI, R. ZELNIKet M. F. JAYLE, Exper. 16, 3,17 (1960). 
4 G. CAVI~A, Rend. Inst. sup. Sanita (Roma) 20, 923 (1957). 
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Tab. I. Rf du st6roide obtenu a partir de l'extrait urinaire 

St6roides Tolu~ne/propanediol 
RTHDOC 

Isooctane/m6thanol-eau (5/3-2) 
RTHDOC 

St6roide (extrait urinaire) 1 
5~-pregnane 3fl,21-diol 20-one 0,85 
5fl-pregnane 3~,~l-diot ~20-one (THDOC) 1 
5fl-pregnane 3/~,2I-diol 20-one 1,25 

1 
0,88 
1 
1,66 

Tab. II. Rf de l'ae6tate du corticost6roide 6tudie par chromatographie sur papier non impregn6 de phase stationnaire 

Ac6tate de st4ro[de Solvants 
Ligroine Isooctanc 
Rdiae.THDOC Rdiae.t(THDOC) 

Ac6tate de st4ro[de (extrait urinaire) 
8, ~l-diac6tate de 5~-pregnane 3fl, 2l-diol 20-one 
3, 21-diac6tate de 5fl-pregnane 3~z, 2 l-diol 20-one 

1 1 
0,60 0,52 
1 1 

Le c h r o m a t o g r a m m e  es t  f r a c t i o n n 6  en  5 pa r t i e s  e t  ta 
f r a c t i o n  de  g lucos idu ro na t e  c o n t e n a n t  tes cor t i cos t6ro ides  
peu  po la i res  es t  61u6e p a r  l ' 6 t h a n o l  ~ 50%.  L a  m i g r a t i o n  
du  g lucos idu rona t e  6 tudi6  es t  p a r  r a p p o r t  k celle du  
g lucos idu rona t e  de t 6 t r a h y d r o c o r t i s o n e  ~ ( G .  T H E )  de :  
I~G.TH E = 2,70. 

L a  m i g r a t i o n  61ect rophor6t ique  d a n s  une  so lu t ion  ca rbo-  
n a t e  d ' a m m o n i u m  A p H  8,7 du  g lucos idu rona t e  de  l 'ex-  
t r a i t  u r ina i r e  s ' e s t  av6r6e  i d e n t i q u e  ~ la  m i g r a t i o n  du  
g l u c o s i d u r o n a t e  de  T H E  e t  6gale h 0,8 c m / h .  

Identification du corticostdro~de. Le g l u c o s i d u r o n a t e  
6 tudi6  a 6t6 hyd ro ly s6  p a r  la  f l -g lucuronidase  e t  c h r o m a t o -  
g raph i6  sur  p a p i e r  a ins i  que  3 isom~res  de  la t 6 t r a h y d r o -  
c o r t e x o n e  (THDOC) .  Les r6 su l t a t s  s e n t  ind iqu6s  su r  
T a b l e a u  I. 

Apr~s  ac6 ty la t ion ,  les ac6 ta t e s  de cor t icos t4ro ides  s e n t  
c h r o m a t o g r a p h i 6 s  su r  pap ie r  sans  p h a s e  s t a t i o n n a i r e  
selon une  m 6 t h o d e  que  nous  a v o n s  mise a n  p o i n t  s 
T a b l e a u  I I .  

Le  cor t i cos t6 ro ide  6 tud i6  r 4 d u i t  le bleu de  t 6 t r azo t ium,  
il n e  d o n n e  n i  les r6ac t ions  de  P o r t e r  e t  Si lber ,  n i  tes 
r6ac t ions  du g r o u p e m e n t  A, 3 C = O .  E n  so lu t ion  su l fu-  
r ique,  i l  a u n  m a x i m u m  d ' a b s o r p t i o n  ~ 320 m~.  

Le spec t re  i n f r a rouge  du  cor t i c0s t6ro ide  6 tudi6  (B) 
p r4sen te  les m6mes  b a n d e s  d ' a b s o r p t i o n  que  le 5fl-pre- 
g n a n e  3~, 21-diol 20-one de syn th~se  (A) e o m m e  il es t  
i nd iqu6  d a n s  la  Figure .  
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Spectre infrarouge du 5fl-pregnane 30%21-diot 20-one (THDOC) de 
synth~se (courbe A) et celui du corticosteroide 6tudi6 (courbe B). 

L a  q u a n t i t 6  de t 6 t r a h y d r o c o r t e x o n e  6va lu6e  d a n s  c e t t e  
f r a c t i o n  es t  de  2100 izg/24 h. 

D a n s  la  f r ac t i on  es te r - su l fa te ,  nous  n ' a v o n s  d6 tec t6  ni  
cor texone ,  ni a u c u n  de  ses m6 tabo l i t e s  hydrog6n6s .  

Le seul  m 6 t a b o l i t e  que  nous  a v o n s  ident i f i6  d a n s  la  
f r ac t ion  l ibre  es t  le 5f l -pregnane 3m, 21-diol 20-one, il a 6t6 
6valu6 en  300 ~g/24 h. 

Discussion. I{ICHARDSON e t  al. 7 a v a i e n t  t r o u v 6  apr~s  
a d m i n i s t r a t i o n  de  200 m g  de co r t exone ,  1500 tzg de l ' ho r -  
m o n e  n o n  t r a n s f o r m 6 e  d a n s  les u r ines  de  24 h a ins i  q u e  
2700 btg de  T H D O C .  D a n s  n o t r e  exp6r ience ,  nous  n ' a v o n s  
pa s  d6 tec t6  de  co r t exone ,  peu t -~ t r e  fau t - i l  en  r e n d r e  res-  
p o n s a b I e  l ' a d m i n i s t r a t i o n  d ' u n e  dose  p lus  fa ib te  de  cor- 
t exone .  Nous  n ' a v o n s  pa s  t r o u v 6  de d i h y d r o c o r t e x o n e  qu i  
a v a i t  6t6 ident i f i6e  p a r  GANOY e t  al. 8 darts un  cas d ' h y p e r -  
plas ie  cong4ni ta le  de la cor t i cosur r6na le .  

Summary. Afte r  a d m i n i s t r a t i o n  of c o r t e x o n e  to  a 
n o r m a l  m a n ,  we i so la ted  t h e  5f l -p regnana  3~,21-dioI  
20-one g lucu ron ide  in h u m a n  ur ine .  W e  f o u n d  9 0 %  of  t h i s  
cor t i cos te ro id  in t he  g lucu ron ide  f r a c t i o n ;  t h e  r e m a i n i n g  
10% was  in  t h e  free f rac t ion .  

W e  found  n e i t h e r  t he  co r t exone  n o r  i t s  m e t a b o l i t e s  di- 
or t c t r a h y d r o g e n a t e d  in the  e s t e r - s u l p h a t e  f rac t ion .  

The  t e t r a h y d r o c o r t e x o n e - g l u c u r o n i d e  was  iden t i f i ed  b y  
p a p e r  c h r o m a t o g r a p h y  a n d  b y  e lec t rophores is .  

J .  R.  PASQUALINI e t  M. F .  JAYLE 
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Paris (France), le 5 mai 1961. 

a Nous remercions vivement le Dr. J. J. Sere;EIDER d'avoir eu l'ama- 
bilit4 de nous procurer le glucosiduronate de t4trahydrocortisone 
de synth~se. 
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