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Preliminary Notes 

Studies in steroid metabolism 

X V .  The rapid determination of urinary pregnanediol 
by gas chromatography* 

Recent  repor t s  from this  laboratory,  h a v e  shown  the  appl icabi l i ty  of gas -chromato-  
graphic  sepa ra t ion  and  de tec t ion  sys tems  to  the  d e t e r m i n a t i o n  of the  classic es t rogens  
in c rude  ur ine  ex t r ac t s  x. T h e  sepa ra t ion  of ce r t a in  p roges te rone  metabo l i t e s  on a gas- 
c h r o m a t o g r a p h i c  co lumn has  been r epor t ed  ~,s, b u t  no u t i l iza t ion  of th is  t e chn ique  
for the  ana lys is  of such c o m p o u n d s  in biological ma te r i a l  is as ye t  descr ibed.  

I t  ha_~ been possible to  devise a rap id  m e t h o d  for the  d e t e r m i n a t i o n  of p regnane-  
diol in c rude  ur ine  e x t r a c t s  us ing  essen t ia l ly  the  pr inciples  of ana lys is  descr ibed 
before ~. 

Ur ine  a l iquots  (5 ° m l )  were  ref luxed wi th  xo vol % of HC1 a n d  to luene ,  as 
descr ibed by  KLOPPWR 4, for xo min.  Af te r  cooling and  ex t r ac t i on  wi th  more  toluene,  
the  organic  layers  were  w a s h e d  wi th  alkal i  and  water .  The  to luene  l ayer  was  rap id ly  
e v a p o r a t e d  i n  v a c u o  in a r o t a t i n g  still. The  res idue ,gas ace ty l a t ed  as  ou t l ined  by  
KLOPPER a us ing acety l  chloride and  benzene  for I h. Af ter  wash ing  wi th  N a H C O s  
and  wa te r  t he  residue was e v a p o r a t e d  and  dissolved in IOO t~l of acetone.  

An o.5-/,1 a l iquot  was  in jec ted  in to  a g a s - c h r o m a t o g r a p h  equ ipped  w i th  a f lame 
ionizat ion de tec tor .  The  6 ft, I /4  in. co lumn  was packed  w i th  3 % SE-3o on 8O-lOO 
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T i m e  ( r a i n )  

Fig .  I. G L I '  - C h r o m a t o g r a m  of  a I / z 8 o o  a l i q u o t  o f  u n n e  f r o m  a f e m a l e  in t h e  p r o l i f e r a t i v e  p h a s e  
,ff t h e  cyc l e .  T o t a l  p r e g n a n e d i o l  e x c r e t i o n  430  ttg[24 h .  C o l u m n ,  6 f t .  I /4  in . :  a b s o r b a n e y , .  3 ° u  

S E - 3 o  o n  8 o - l o o  m e s h  A n a k r o m  A B e :  t e m p . ,  2 4 5 ° :  p r e s s u r e .  3o  l b / i n ,  z. 

* l ~ r e s e n t e d  a t  t h e  " S y m p o s i u m  o n  H u m a n  O v u l a t i o n " ,  S e p t e m b e r  14. I962 .  B o s t o n ,  Mass~ 
(I'.S.A.). 
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m e s h  d i a t o m a c e o u s  e a r t h  (Armkro rn .~B~" : -F~e  d e t e c t o r  was  o p e r a t e d  u n d e r  12 lb of 
h y d r o g e n  p r e s s u r e  a n d  8 lb o f  c ongtms~_edlair. 

Fig.  x shows  a t y p i c a l  c ! + r ~ ~ , m ,  a, u r i n e  e x t r a c t  f r o m  a f emale  in t h e  
p r o l i f e r a t i v e  p h a s e .  T h e  area:maRcrt-tte.!~eal~,: c o r r e s f x m d i n g  exact ly ,  to  t h a t  of p u r e  
p regnane-3m,2o=-d io l  d i a c e t a t e - , w ~ s ~ l i n  ~liquid n i t r o g e n  a n d  i n f r a r e d  c o m p a r i s o n  
of t h i s  m a t e r i a l  w i t h  a u t h e n t i c  ~Tmegnmeetdo}i d i ~ c e t a t e  s h o w e d  no  s ign i f i can t  differ-  
ences.  T h e  la rge  p e a k  a p p e a r i n g  ett~rdtt0ottt~min wacs t e n t a t i v e l y  iden t i f i ed  as  a m i x t u r r  
of a n d r o s t e r o n e  a n d  e t i o c h o l a n e d c m ~ ' ; ~ l ~ t ~ :  
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Six  a l i q u o t s  e a c h  of t k r e e ~ t m m , , ~ m e n s - w e r e  a n a l y z e d  s h o w i n g  a r e p r o d u c i -  
b i l i t y  of ± 6 %.  T h e  lower  l im i t ,  t~f~a~ititat3.~ a t  t h e  z5 % levels  was  f o u n d  to  be 
50 t ,g /24  h of u r i ne ,  a c c e p t i n g  a ~ , ~  .i' t i m e s  t h e  h e i g h t  of t h e  b a c k g r o u n d  as 
t h e  m i n i m u m  r e a d a b l e  c o n c e n t r m i o n ,  l t ~ o v e W ,  of  s t e r o i d s  a d d e d  to  m a l e  u r i n e  was  
f o u n d  to  be  ~ 2.4  % a t  h i g h  t e v ~ t s ( ~ 0 1 0 D ~ ~ )  a n d  -+- 6 % a t  low levels  (50 tzg/24 h). 

I n  T a b l e  I a re  s h o w n  -some, d a m ,  ~ktrmned~on e i g h t h  a n d  n i n t h  m o n t h s  p r e g n a n c y  
u r ines .  

T h e  v a l u e s  o b t a i n e d  a re  wtfl l  ~.~tiin~ t h e  l imi t s  d e s c r i b e d  b y  o t h e r  a c c e p t e d  
m e t h o d s .  F u r t h e r  s tud ie s ,  i tmx-t ioi~+iy ,m~ i m ~ r t a n e d i o l  e x c r e t i o n  d u r i n g  n o r m a l  
m e n s t r u a i  cyc le s  Will  s i to r t iv  i ~  [pum~, i~ t~  " "" 
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