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Ident i f i ca t ion  of  3a ,  1 7 a , 2 1 - T r i h y d r o x y - S a - p r e g -  
n a n e  ( A l l o t e t r a h y d r o -  1 7 a - h y d r o x y - c o r t e x o n e  ) 

and  3 a , 2 1 - D i h y d r o x y - S a - p r e ~ n a n e  ( A l l o - t e t r a -  
h y d r o - c o r t e x o n e )  in H u m a n  Ur ine  

D u r i n g  t h e  p a s t  f ew y e a r s ,  s e v e r a l  c o r t i c o s t e r o i d s  
w i t h  a n  a - k e t o l i c  s i d e  c h a i n  a n d  a 5 a - p r e g n a n e  c o n f i g -  
u r a t i o n ,  h a v e  b e e n  i d e n t i f i e d  in  h u m a n  u r i n e .  T h e s e  a r e :  
3~, l i f t ,  I7e ,  2 1 - t e t r a h y d r o x y - 5 a - p r e g n a n e  2 0 - o n e  (al lo-  
t e t r a h y d r o c o r t i s o l ) ' , ~ ;  3~, 17a, 2 1 - t r i h y d r o x y - 5 u - p r e g n a n e  
11, 2 0 - d i o n e  ( a l l o - t e t r a h y d r o - c o r t i s o n e )  , ,3; 3e, 1 lfl, 21- t r i -  
h y d r o x y - 5 a - p r e g n a n e  20 -one  ( a l k ) - t e t r a h y d r o c o r t i c o s t e -  
rone)4 ,6) ;  a n d  3~, 2 1 - d i h y d r o x y - 5 u - p r e g n a n e  3, 2 0 - d i o n e  
( a l l o - t e t r a h y d r o -  1 1 - d e h y d r o c o r t i c o s t e r o n e )  6 

I n  t h i s  p a p e r  we  r e p o r t  t h e  i s o l a t i o n  a n d  i d e n t i f i c a t i o n ,  
in  h u m a n  u r i n e ,  o f  t w o  n e w  c o r t i c o s t e r o i d s  w i t h  a n  :c- 
ke to l i c  s ide  c h a i n  a n d  a 5 u - p r e g n a n e  s t r u c t u r e .  

500 m g  of  M e t o p i r o n e  ( 2 - m e t h y l - l , 2 - b i s ( 3 - p y r i d y l - 1 -  
p r o p a n o n e )  w e r e  a d m i n i s t e r e d  to  t h r e e  n o r m a l  m e n  e v e r y  
4 h for  24 h a n d  t h e  u r i n e s  w e r e  c o l l e c t e d  d u r i n g  t h e  24 h 
a f t e r  t h e  l a s t  dose .  T h e  u r i n e s  w e r e  h y d r o l y s e d  w i t h  e n -  
z y m e s  of  t h e  s u c c u s  e n t e r i c u s  of  Helix pomatia a n d  e x -  
t r a c t e d  w i t h  d i c h l o r o m e t h a n e  (3 × 0.5 vol . ) .  T h e  d i c h l o r o -  
m e t h a n e  s o l u t i o n  w a s  w a s h e d  w i t h  Na2CO a s o l u t i o n  ( 9 %  
w / v )  a n d  s u b s e q u e n t l y  w i t h  w a t e r .  

T h e  m a t e r i a l  e x t r a c t e d  w i t h  d i c h l o r o m e t h a n e  w a s  c h r o -  
m a t o g r a p h e d  in  t h e  c h l o r o f o r m / f o r m a m i d e  s y s t e m .  T h r e e  
z o n e s  w e r e  c u t  f r o m  t h e  c h r o m a t o g r a m :  zone  I f r o m  t h e  
o r i g i n  t o  15 c m :  z o n e  I I  f r o m  15 c m  to 25 c m ;  z o n e  I I I  
f r o m  28 c m  to  t h e  s o l v e n t  f r o n t .  

Identification o/ 3c¢, 17¢t, 21- trihydroxy- 5~- pregnane 
20-one (allo-tetrahydro-17cc-hydroxy-cortexone ; allo- T H  S). 
Z o n e  I I  o f  t h e  c h l o r o f o r m / f o r m a m i d e  c h r o m a t o g r a m  w a s  
e l u t e d  a n d  c h r o m a t o g r a p h e d  s u c c e s s i v e l y  in t h e  d i - i so -  
p r o p y l - e t h e r / f o r m a m i d e - w a t e r  (10/1-1 b y  vol . ) ,  t o l u e n e /  
p r o p a n e d i o l ,  a n d  i s o - o c t a n e - t o l u e n e / m e t h a n o l - w a t e r  (4-1/  
5-5 b y  vol . )  s y s t e m s .  I n  t h e  d i - i s o p r o p y l - e t h e r / f o r m a m i d e -  
w a t e r s y s t e m ,  a s p o t  r e d u c i n g  t e t r a z o l i u m  b l u e  7 a n d  h a v i n g  
a n  R T H S S =  1.48 w a s  d e t e c t e d .  A f t e r  i s o l a t i o n ,  t h i s  s u b -  
s t a n c e  h a d  t h e  s a m e  m i g r a t i o n  a s  t h a t  o f  s y n t h e t i c  3,¢, 17~, 
2 1 - t r i h y d r o x y - 5 e - p r e g n a n e  2 0 - o n e  9 in  t h e  f o u r  s y s t e m s  
i n d i c a t e d  a b o v e .  T h e  a c e t a t e  o f  t h e  i s o l a t e d  c o m p o u n d  
h a d  t h e  s a m e  m i g r a t i o n  as  t h a t  of  s y n t h e t i c  t e t r a h y d r o  
1 7 a - h y d r o x y - c o r t e x o n e  3, 2 1 - d i a c e t a t e  in  t h e  l i g r o i n / p r o -  
p a n e d i o l  s y s t e m .  

T h e  p r o d u c t  o f  s o d i u m  b i s m u t h a t e  o x i d a t i o n ~ °  g a v e  a 
p o s i t i v e  Z i m m e r m a n n  r e a c t i o n  n a n d  h a d  t h e  s a m e  ] i f  
v a l u e  a s  a n d r o s t e r o n e  ( 3 ~ - h y d r o x y - 5 c c - a n d r o s t a n - 1 7 - o n e ) ,  
b o t h  in  t h e  l i g r o i n / p r o p a n e d i o l  s y s t e m  a n d  in  t h e  h e x a n e -  
b e n z e n e  (1/1 b y  v o l . ) / p r o p a n e d i o l  o n e .  T h e  a c e t a t e  o f  t h e  
o x i d a t i o n  p r o d u c t  h a d  t h e  s a m e  R f  v a l u e  as  a n d r o s t e r o n e  

a c e t a t e  o n  p a p e r  c h r o m a t o g r a m s ,  w i t h  i s o - o c t a n e  a s  t h e  
m o b i l e  p h a s e  b u t  w i t h o u t  s t a t i o n a r y  phaserZ .  

Identification of 3e,21-dihydroxy-5¢t-pret, nane 20-one 
(allo-tetrahydro-cortexone; aIIo-THDOC). Z o u e  [11 of  t h e  
c h l o r o f o r m / f o r m a m i d e  c h r o m a t o g r a m  w a s  elute(1 a n d  
c h r o m a t o g r a p h e d  s u c c e s s i v e l y  in t h e  l i g r o i n / p r o p a n e d i o l ,  
i s o - o c t a n e / p r o p a n e d i o l ,  a u d  i s o - o c t a n e / m e t h a n o l - w a t e r  
(5/3-2 b y  vol . )  s y s t e m s ,  i n  t h e  i s o - o c t a n e / p r o p a n e d i o l  
s y s t e m ,  a s p o t  h a v i n g  a n  R-rHl)OC ~a 1.65 w a s  d e t e c t e d .  
A f t e r  e l u t i o n  a n d  c h r o m a t o g r a p h y  in t h e  s y s t e m s  i nd i -  
c a t e d  a b o v e ,  o n l y  o n e  s p o t ,  g i v i n g  a p n s i t i v e  r e a c t i o n  to  
t e t r a z o l i u m  b l u e  a n d  h a v i n g  t h e  s a m e  m i g r a t i o n  as  t h a t  
of  s y n t h e t i c  a l l o - t e t r a h y d r o - c ( ) r t e x o n e  ( a l l o - T H  1 )OC), w a s  
f o u n d .  T h i s  s u b s t a n c e  d id  n o t  g ive  a p o s i t i v e  P o r t e r -  
S i lbe r  t e s t  ~4. 

T h e  T a b l e  g i v e s  t h e  Rf  v a l u e s  for  t h e  i s o l a t e d  s t e r o i d ,  
s y n t h e t i c  T H  1 )OC i s o m e r s  a n d ,  2 1 - h y d r o x y - p r e g n e n o h m e  
in  t h e  t h r e e  c h r o m a t o g r a p h i c  s y s t e m s .  

W i t h  s o d i u m  b i s m u t h a t e  o x i d a t i o n ,  t h e  s t e r o i d  o b -  
t a i n e d  w a s  c o n v e r t e d  to  a m o r e  p o l a r  s u b s t a n c e  b y  t h e  
f o r m a t i o n  of  a c a r b o x y l i c  f u n c t i o n  a t  C-20  (ae t io  ac id) .  
T h e  R f  w d u e  of  t h i s  p r o d u c t ,  r e l a t i v e  to  t e t r a h y d r o -  
c o r t e x ( m e ,  w a s  0 .35  in t h e  b e n z e n e / f o r m a m i d e  s y s t e m .  
T h e  a c e t a t e  o f  t h e  i s o l a t e d  c o m p o u n d  h a d  t h e  s a m e  m i g r a -  
t i o n  as  t h a t  of  s y n t h e t i c  a l h ) - t e t r a h y d r o - c o r t e x o n e  3, 21- 
d i a c e t a t e ,  u s i n g  p a p e r  c h r o m a t o g r a p h y  w i t h o u t  s t a t i o n a r y  
p h a s e  a n d  i s o - o c t a n e  a s  s o l v e n t .  T h e  R f  v a l u e  o f  t h i s  
a c e t a t e ,  c o n l p a r e d  w i t h  t h a t  o f  i t s  a x i a l  i s o m e r  (3fl, 21- 
d i h y d r o x y  5 f l - p r e g n a n c  2t)-one 3 , 2 1 - d i a c e t a t e )  w a s  1 .8 l .  
I n  p r e v i o u s  w o r k  w i t h  t h e s e  c h r o m a t o g r a p h i c  s y s t e m s ,  we 
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Rf values for the isolated compound (Zone 111 of the chLoroform/formamidc system) and tetrahydro-cortexone isomer~ 

Steroids 

Chromat¢*grat)hic systems 

Idgroin/propanediol 

RI'HDOC (40 h) 

I so-octanelprol)anediol 

RIHI)OC (18 h) 

1 so-oc t all('[lllct hall(d-wa t('r 
(5/a-~) vlv 
RTHI)OC (15 h) 

Isolated compound of Zone l f l  
;~, 21 -Dihydrox y-5fl-pregnan-iZ0-one (TtfDOC) 
3q., 21 - Dih ydrox y-50~-pregnan-20-one (allo-THl)OC) 
3fl, 21-Dihydroxy-Sot-pregnan-20-one 
3fl, 21-Dihydroxy-Sfl-pregnan-lZ0-one (3fl-TH I)OC) 
3fl, 2 l-Dihydroxy-5-pregnen-20-one 
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obse rved  t h a t ,  in two s te ro id  series, t he  a ce t a t e  of 3fl, 5fl- 
ax ia l  conf igura t ion  was more  polar  t h a n  t h a t  of i ts  
3e, 5e-axial  isomer.  

W e  used mic ro - t e t r azo l ium blue  r eac t ion  for q u a n t i t a -  
t ive  values,  a n d  o b t a i n e d  200-250 ~g/24 h for a l lo - t e t r a -  
h y d r o  17c~-hydroxy-cortexone a n d  100-150 t~g/24 h for 
a l l o - t e t r ahydro -co r t exone ,  in  t h e  sub jec t s  s tud ied .  

Discussion. T h e  h o r m o n e  of the  a d r e n a l  cor tex ,  17c~, 21- 
d i h y d r o x y - p r e g n - 4 - e n  3, 20-dione ( C o m p o u n d  S), is 
me tabo l i zed  i n to  d i f fe ren t  h y d r o g e n a t e d  d e r i v a t i v e s  
wh ich  h a v e  been  i so la ted  f rom h u m a n  ur ine.  These  a re :  
3e- 17e, 21- t r ihydroxy-5f l -p regnane  20-one ( t e t r a h y d r o -  
1 7 e - h y d r o x y - c o r t e x o n e - T H  S) x~; 3~, 17c~, 20~, 2 1 - t e t r a h y -  
d roxy  - 5/3 - p r e g n a n e  ( h e x a h y d r o  - 17 e - h y d r o x y  - eo r t ex  - 
one) xs; 17c~, 21-d i -hydroxy-5f l -p regnane  3, 20-dione (d ihy-  
d ro -17~-hydroxy-cor texone)  ~ ;  a n d  6fi, 17m, 21 - t r i hyd r oxy -  
p regn-4-en  3 ,20-dione  (6/5,17~-dihydroxy-cortexone)~S.  
The  a l l o - t e t r a h y d r o - 1 7 e - h y d r o x y - c o r t e x o n e  iden t i f i ed  in  
th i s  work,  is a new m e t a b o l i t e  of 17e -hydroxy-eo r t exone .  
I t  is to  be  po in t ed  ou t  t h a t  17e, 2 1 - d i h y d r o x y - p r e g n e n o l o n e  
(3fl, 17~ ,21- t r ihydroxy-p regn-5 -en  20-one) c an  also b e  
c o n v e r t e d  in vivo i n to  a l lo- te t rahydro-17c~-hydroxy-  
cor texone,  as we h a v e  r ecen t ly  s h o w n  l~. 

The  h o r m o n e  cor texone,  21 -hyd roxy -p regn -4 -en  3, 20- 
dione, is me tabo l i zed  in to  3e, 21 -d ihydroxy-5 f l -p regnane  
20-one ( t e t r a h y d r o x y - c o r t e x o n e )  xs a n d  21-hydroxy-5f l -  
p r egnane  3 ,20-dione (d ihydrocor texone)~L T he  3~,21- 

d i h y d r o x y - 5 x - p r e g n a n e  20-one ( a l l o - t e t r ahyd ro -co r t ex -  
one), iden t i f i ed  in th i s  work,  is a new m e t a b o l i t e  of t h i s  
ho rmone .  

Rdsumd. Le 3~ ,17cq21- t r ihydroxy  5a -p regnane  (allo- 
t6 t rahydro-17c~-hydroxy-cor texone)  e t  le 3~ ,21-d ihy-  
d r o x y  5c~-pr6gnane ( a t l o - t6 t r ahydro -co r t exone )  o u t  6 t 6  
ident i f i6s  darts l ' u r ine  h u m a i n e .  Ces c o m p o s &  a v a i e n t  les 
m~mes  m i g r a t i o n s  c h r o m a t o g r a p h i q u e s  a v a n t  ou apr~s  
a c 6 t y l a t i o n  ou o x y d a t i o n  que  les respect i fs  s t~roides  de  
syn th~se .  
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n o r a d r e n a l i n e  Stored in the Heart after 
Administrat ion of a - M e t h y l d o p a  

~ -Methy ldopa  causes  a long- las t ing  dep le t ion  of h e a r t  
and  b r a i n  n o r a d r e n a l i n e  x-3. CARLSSON a n d  LINDQVlST 
found  t h a t  x - m e t h y l d o p a m i n e  a n d  ~ - m e t h y l n o r a d r e n a l i n e  
a c c u m u l a t e d  in  t he  b r a i n  a f t e r  a d m i n i s t r a t i o n  of m- 
m e t h y l d o p a .  T h e y  expressed t he  v iew t h a t  t he  decar -  
b o x y l a t i o n  p r o d u c t s  of e - m e t h y l d o p a  m a y  poss ib ly  t a k e  
over  the  func t ions  of t he  phys io log ica l  amines .  Th i s  hy -  
pothes is  has  ga ined  some s u p p o r t  f rom t he  o b s e r v a t i o n  
t h a t  t r ansmis s ion  over  s y m p a t h e t i c  p a t h w a y s  is n o t  in-  
h ib i t ed  in dogs whose no:radrenal ine  s tores  h a v e  been  
deple ted  b y  56% fol lowing ~ - m e t h y l d o p a  4. On  t h e  o t h e r  
hand ,  th i s  loss of n o r a d r e n a l i n e  m a y  h a v e  been  insuf f ic ien t  
to cause func t iona l  failure.  

I t  was d e m o n s t r a t e d  recen t ly  t h a t  a f t e r  a d m i n i s t r a t i o n  
of e - m e t h y l d o p a  the  n o r a d r e n a l i n e  of t he  h e a r t  is p a r t i a l l y  
replaced  b y  a n  equipressor  a m o u n t  of ~ - m e t h y l n o r a d r e n a -  
l ine ~. I n  o rder  to  f ind o u t  w h e t h e r  s y m p a t h e t i c  s t imu la -  
t ion  releases c , -me thy lnoradrena l ine  c o n c o m i t a n t l y  w i t h  
noradrena l ine ,  we h a v e  done  t h e  fol lowing e x p e r i m e n t s .  

R a b b i t s  were g iven  four  i n t r a v e n o u s  doses of 100 m g / k g  
of dl-c¢-methyldopa in t h e  course  of t w o  days .  16 h a f t e r  
t he  l a s t  in jec t ion ,  t h e  h e a r t  w i t h  t h e  s y m p a t h e t i c  n e r v o u s  
supp ly  was isola ted a n d  pe r fused  ~. U n t r e a t e d  a n i m a l s  
se rved  as controls .  T h e  per fus ion  f luid was  col lected be-  
fore, d u r i n g  a n d  a f t e r  s y m p a t h e t i c  s t i m u l a t i o n  or  d u r i n g  
a n  infus ion of d i m e t h y l p h e n y l - p i p e r a z i n i u m  iodide  
(DMPP).  The  ca t echo lamines  were a d s o r b e d  on  a lumina .  
Af te r  t e r m i n a t i o n  of t he  per fus ion  expe r i m en t ,  t he  r i g h t  
ven t r i c l e  was homogenized  in t r i eh to roaee t i c  acid a n d  t he  
ca t echo l amines  were adso rbed  on  a l u m i n a L  T he  pressor  
a c t i v i t y  of the  a l u m i n a  e lua tes  was  assayed  aga i n s t  s t an -  
d a r d  doses of 1-noradrenal ine a n d  1 -~-methy lnoradrena-  
l ine on  t he  p i thed  ra t .  I n  th i s  t e s t  p r epa r a t i on ,  t he  ra t io  

of equ ip resso r  doses  of 1-c~-methylnoradrenal ine/1-nor-  
a d r e n a l i n e  (expressed  as bases)  was  0.95 (0.86-1.03).  I n  
a l i quo t s  of t h e  a l u m i n a  e lua tes ,  t h e  c o n c e n t r a t i o n s  of  nor -  
a d r e n a l i n e  a n d  a d r e n a l i n e  were e s t i m a t e d  b y  d i f f e ren t i a l  
f l u o r o m e t r y  s e - M e t h y l n o r a d r e n a l i n e  e x h i b i t e d  on ly  3.8 % 
of t h e  f luorescence of n o r a d r e n a l i n e  a n d  less t h a n  1 %  of 
t h a t  of ad rena l ine .  Di f fe ren t i a l  e s t i m a t i o n  of n o r a d r e n a -  
l ine  a n d  ~ - m e t h y l n o r a d r e n a l i n e  cou ld  the re fo re  b e  per-  
i o r m e d  b y  us ing  t h e  biological  a n d  f luo romet r i c  a s say  
procedures .  I n  con t ro l  expe r imen t s ,  w h e n  t h e r e  was  no  
u - m e t h y l n o r a d r e n a l i n e  in h e a r t  e x t r a c t s  or  pe r fusa t e s  ob-  
t a i n e d  a f t e r  s y m p a t h e t i c  s t i m u l a t i o n  or D M P P ,  t he  con-  
c e n t r a t i o n  of n o r a d r e n a l i n e  f o u n d  biological ly  agreed  wel l  
w i t h  t he  resu l t  of t h e  chemica l  e s t i m a t i o n  (Figure).  If, 
however ,  t h e  m y o c a r d i u m  or  t he  pe r fusa tes  were o b t a i n e d  
f rom r a b b i t s  p r e t r e a t e d  w i t h  e - m e t h y l d o p a ,  t h e  % rat io ,  
f luo romet r i c  a c t i v i t y / p r e s s o r  ac t iv i ty ,  fell s ign i f i can t ly  to  
less t h a n  50% (Figure) .  

T h e  n o r a d r e n a l i n e  c o n c e n t r a t i o n  in t h e  r i g h t  ven t r i c l e  
of t h e  pe r fused  h e a r t s  of u n t r e a t e d  r a b b i t s  was  1.39 ± 0.12 
~g/g as  e s t i m a t e d  on t he  b lood pressure ,  a n d  1.40 4- 0.09 
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