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2 h later ,  t h e  an ima l s  received i.p. e i the r  50 ~zg of dexa-  
m e t h a s o n e / 1 0 0  g (Oradexon,  Organon)  (Groups 3 a n d  4), 
or  0.2 ml  of phys io logica l  sa l ine/100 g (Groups 1 a n d  2). 
2 h a f t e r  t he  i.p. in jec t ion ,  1 ml  of b lood was w i t h d r a w n  
f rom t h e  s aphenous  vein ,  u n d e r  l igh t  e t h e r  anaes thes ia ,  
w i t h i n  2 min  of r e m o v i n g  t he  a n i m a l  f rom i ts  cage. 
H i s t a m i n e  (1 rng/100 g) was  in jec ted  i.p., fol lowed b y  
b lood w i t h d r a w a l  f rom t h e  a b d o m i n a l  ao r t a  30 m i n  la ter .  
Pre -  a n d  af te r -s t ress  p l a s m a  cor t i cos te rone  was d e t e r m i n e d  
b y  t h e  c o m p e t i t i v e  p r o t e i n - b i n d i n g  m e t h o d  9. Cor texolone  
d id  n o t  in te r fe re  w i t h  cor t i cos te rone  d e t e r m i n a t i o n ,  s ince 
3 h a f t e r  a d m i n i s t e r i n g  s.c. t h e  above  dose of cor texo lone  
to  r a t s  a d r e n a l e c t o m i z e d  24 h ear l ier  p l a s m a  cor t i cos te rone  
equal led  t h a t  in  t he  ad r ena l ec t om i zed  cont ro l s  (0.57 
0.08 ~g/100 ml  v.s. 0.54 d2 0.05 ~g/100 ml ;  n u m b e r  of 
d e t e r m i n a t i o n s  is 9 in  b o t h  groups).  

Results and discussion. D e x a m e t h a s o n e  a d m i n i s t r a -  
t ion  lowered t he  r e s t ing  p l a s m a  cor t icos te rone  level  
(Table).  Af te r  h i s t amine ,  cor t i cos te rone  level  in  t he  dexa-  
m e t h a s o n e - t r e a t e d  r a t s  rose, t he  i n c r e m e n t  be ing  signif- 
i c an t l y  smal le r  t h a n  in t h e  con t ro l s  (Table).  Cor texolone  
exe r t ed  no  effect  on  t h e  s t ress  r eac t ion  of r a t s  (Group 2 in 
t he  Table) .  T h i s  f i nd ing  seems to be  a t  va r i ance  w i t h  t h a t  
of JoNEs et  al. 19, a d i f ference p r o b a b l y  due  to  t h e  f ac t  
t h a t  we a d m i n i s t e r e d  cor texo lone  in 10 t imes  lower  doses 
t h a n  t h e y  did. 

Cor texolone  a d m i n i s t r a t i o n  p r io r  to  d e x a m e t h a s o n e  d id  
n o t  p r e v e n t  t h e  decrease  in t h e  r e s t ing  cor t i cos te rone  level  
(Group 4 in t h e  Table) ,  b u t  in  these  an i m a l s  h i s t a m i n e  
s t ress  i nduced  a n  i n c r e m e n t  in p l a s m a  cor t i cos te rone  
s imi la r  to  t h a t  in  t he  veh ic l e - t r ea t ed  con t ro l s  (v.s. G r o u p  
4 a n d  Group  1 in t he  Table) .  

Our  i n t e r p r e t a t i o n  of these  d a t a  is t h a t  cor texo lone  
p r o b a b l y  displaces  d e x a m e t h a s o n e  f rom t he  h y p o -  
t h a l a m i c  a n d / o r  e x t r a h y p o t h a l a m i c  cor t icos tero id  recep-  
t o r  sites, and  t h u s  p r e v e n t s  d e x a m e t h a s o n e  f rom i n h i b i t i n g  

s t ress - induced  A C T H  release.  The  d a t a  f avor  t he  a s sump-  
t i on  t h a t  t h e  cor t icos te ro id  f eedback  ac t ion  depends  on  
t h e  b i n d i n g  of t h e  h o r m o n e  to  specific receptors  in  t h e  
t a r g e t  cells, t h e  m e c h a n i s m  Of f eedback  ac t ion  be ing  in 
t h i s  respec t  s imi la r  to  t h a t  of o t h e r  we l l -known cor t i -  
cos tero id  effects. I t  was  sugges ted  n,  12 t h a t  t he  m e c h a -  
n i sms  con t ro l l ing  ACTH-re lease  u n d e r  non-s t ress  a n d  
s t ress  cond i t ions  are f u n c t i o n a l l y  dissociable.  Our  pre-  
sen t  d a t a  seem to  s u p p o r t  t h i s  a s s u m p t i o n  b y  i n d i c a t i n g  
t h a t  t h e  si te  a n d / o r  t h e  m e c h a n i s m  of d e x a m e t h a s o n e  
suppress ion  of res t ing  A C T H  secre t ion  are  d i s t i nc t  f r om 
those  depress ing  s t ress  i nduced  A C T H  release.  

Summary. Cortexolone  in  a dose of 1 mg/100 g b o d y  
wt. ,  a d m i n i s t e r e d  to  r a t s  p r io r  to  d e x a m e t h a s o n e ,  pre-:  
v e n t e d  d e x a m e t h a s o n e  f rom suppress ing  s t ress - induced  
ACTH-re lease  w i t h o u t  i n t e r f e r ing  w i t h  t he  effect  of 
d e x a m e t h a s o n e  on t h e  r e s t i ng  p l a s m a  cor t icos te rone  
level. 
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Effec t  of  P r o g e s t e r o n e  o n  H u m a n  C o r t i c o s t e r o i d  

The  b iochemica l  bas i s  of t he  gene t i ca l ly  i n h e r i t e d  
me tabo l i c  d isorders  k n o w n  as t he  ad renogen i t a l  syn-  
d r o m e  1, 2 is as ye t  n o t  ful ly  unde r s tood .  Whi l e  two forms,  
t he  ' sa l t - los ing '  a n d  t h e  'non-sa l t - los ing '  var ie t ies ,  are  
known,  b o t h  of wh ich  a p p e a r  to  r e su l t  f r om defec t ive  
ad r ena l  2 1 - h y d r o x y l a t i o n  capabi l i ty ,  i t  is n o t  ye t  k n o w n  
w h e t h e r  these  r e p r e s e n t  a s ingle or two genet ic  defects  3, ~. 
Researches  on  these  poss ibi l i t ies  h a v e  r ecen t ly  b e e n  
rev iewed elsewhere 5. T he  p r e s e n t  a c c o u n t  r epor t s  t h e  
resu l t s  of e x p e r i m e n t s  to  i nves t i ga t e  w h e t h e r  i n d e p e n d e n t  
ac t ive  si tes for t h e  2 1 - h y d r o x y l a t i o n  6 of p roges t e rone  to  
11-deoxycor t i cos te rone  (DOC) a n d  of 17 e - h y d r o x y -  
p roges t e rone  to  11-deoxycor t i so l  (Re ichs te in ' s  c o m p o u n d  
S) are  p r e sen t  in  h u m a n  ad renoco r t i c a l  m i c r o s o m a l  
p ro te in .  This  i n v e s t i g a t i o n  fo rmed  p a r t  of a c o m m u n i c a -  
t i on  ~ p r e sen t ed  a t  t h e  m e e t i n g  of t he  S o u t h e r n  Soc ie ty  
for  Ped i a t r i c  Resea rch  in 1974. 

Two n o r m a l  h u m a n  adrena l s  were o b t a i n e d  f resh  pos t -  
m o r t e m  a n d  t he  e x t e r n a l  f a t  a n d  connec t ive  t i ssue  were  
t r i m m e d  off. The  w e i g h t  of t he  2 g lands  was 7.07 g. T h e y  
were cu t  in to  smal l  pieces in  a b o u t  100 ml  cold 0.25 M 
sucrose. The  suspens ion  was hom ogen i zed  us ing  a m o t o r -  
d r i v e n  glass- tef lon h o m o g e n i z e r  a n d  cen t r i fuged  a t  600 g 
for 10 m i n  to  r e m o v e  nuc lea r  componen t s ,  u n b r o k e n  
cells a n d  u n w a n t e d  debr i s  s. T h e  s u p e r n a t a n t  w a s  cen t r i -  
fuged a t  8,720 g for 10 m i n  to  s epa ra t e  t he  h e a v y  mi to -  
c h o n d r i a  a n d  twice  a t  26,700 g for 30 ra in  to  r emove  l i gh t  
m i t o c h o n d r i a .  The  mic rosomes  were i so la ted  f rom t h e  

2 1 - H y d r o x y l a t i o n  

s u p e r n a t a n t  b y  cen t r i f uga t i on  a t  78,500 g for 90 min .  
T h e y  were gen t ly  h a n d - h o m o g e n i z e d  in 1-2 ml  Tris-HC1, 
50 raM,  p H  7.45 c o n t a i n i n g  3 m M  MgC12 and  t he  p r o t e i n  
c o n c e n t r a t i o n  d e t e r m i n e d  b y  t h e  b i u r e t  me thod .  De te r -  
m i n a t i o n  of t h e  c y t o c h r o m e  P450 c o n t e n t  of t h e  mic ro -  
somal  p ro t e in  was pe r fo rmed  f rom the  op t ica l  e x t i n c t i o n  
a t  450 n m  a f t e r  t r e a t m e n t  w i t h  d i t h i o n i t e  and  c a r b o n  
m o n o x i d e  9. 

I n c u b a t i o n s  were p e r f o r m e d  for  5 m in  w i t h  a g i t a t i o n  in 
a D u b n o f f  i n c u b a t o r  m a i n t a i n e d  a t  37~ The  r eac t ion  
m i x t u r e s  c o n t a i n e d  mic rosoma l  e n z y m e  (1.7 m g  prote in)  ; 
t r i s o d i u m  isoci t ra te ,  11 vmoles  (Sigma) ;  p i g h e a r t  iso- 
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c i t r a t e  dehyd rogenase  (E.C. 1.1.1.42), 0.72 un i t s  (Sigma) ; 
N A D P ,  0.55 ~zmoies (S igma) ;  s tero id  s u b s t r a t e  a n d  Tris- 
HC1, 50 m M ,  p H  7.45 ( con ta in ing  3 m M  MgC12) to  a f inal  
v o l u m e  of 1.5 ml. T r i t i a t e d  t r ace r s  of s te ro id  s u b s t r a t e s  
were  used  as r equ i red  to  q u a n t i t a t e  t h e  h y d r o x y l a t i o n  of 
t h e  s te ro id  be ing  s tud ied .  O t h e r  de ta i l s  of t he  a s say  
p r o c e d u r e  were as p rev ious ly  descr ibed  x~ C o n t r o l s  
showed  t h a t ,  in t h e  absence  of N A D P H  genera to r ,  
conve r s ion  of 17~-hydroxyproges t e rone (17c , -OHP,  40 
~M) to  l l - d e o x y c o r t i s o l  was  a b o u t  0 .8% u n d e r  t he  
cond i t i ons  of t he  a s say  procedure .  Cont ro l s  us ing  t r i t i a t e d  
p roges t e rone  (40 ~zM) as t he  sole s tero id  inc lus ion  showed  
p r o d u c t i o n  of 1 7 e - O H P  (2.46%) a n d  11-deoxycor t i sol  
(0.95%) u n d e r  s imi la r  r eac t ion  condi t ions .  These  con t ro l  
d a t a  were  t a k e n  in to  a c c o u n t  in  t he  ca lcu la t ion  of r e l e v a n t  
s u b s t r a t e  a n d  p r o d u c t  va lues .  T he  c y t o c h r o m e  P450 
c o n t e n t  was 0.17 n m o l / m g  pro te in .  

The  F igure  shows t he  2 1 - h y d r o x y l a t i o n  of 1 7 e - O H P  
to  11-deoxycor t isol  in t he  p resence  of inc reas ing  q u a n t i t i e s  
of subs t r a t e .  U n d e r  t h e  cond i t ions  s tud ied  t he  r a t e  of t he  
r eac t ion  was l imi ted  b y  t he  c o n c e n t r a t i o n  of t he  sub-  

s t ra te .  The  K m . f o r  1 7 a - O H P  was 4.3 fzM a n d  t he  Vma, 
for t h e  reac t ion ,  2.6 n m o l / m i n / m g  p ro te in .  I t  was obse rved  
t h a t  t h e  a d d i t i o n  of 40 ~ M  p roges t e rone  (unlabel led)  
causes  a m a r k e d  decrease  in t h e  r a t e  of 2 1 - h y d r o x y l a t i o n  
of 1 7 e - O H P .  T h e  double - rec ip roca l  p lo t  d e m o n s t r a t e s  
t h a t  t h e  i n h i b i t i o n  b y  p roges t e rone  is of t h e  ' m i x e d  
t y p e  ' ~ .  F u r t h e r  d a t a  on  t h e  poss ib i l i ty  of 1 7 ~ - O H P  
in f luenc ing  t h e  21 -hydroxyIa t i on  of p roges t e rone  could 
n o t  be  u n d e r t a k e n  a t  t i le p r e s e n t  t i m e  due  to  t he  presence  
of t he  ve ry  ac t ive  17 -hyd roxy l a t i on  of p roges t e rone  b y  t he  
h u m a n  ad rena l  mic rosoma l  p r epa ra t i ons .  

I t  is conc luded  f rom these  s tud ies  t h a t  p roges t e rone  
does h a v e  a n  i n h i b i t o r y  ac t ion ,  w i t h  possible  r e g u l a t o r y  
impl ica t ions ,  on  t he  2 1 - h y d r o x y l a t i o n  of 1 7 e - O H P  b y  
h u m a n  ad renoco r t i c a l  microsomes .  I t  is n o t  poss ible  to  
d e t e r m i n e  u n e q u i v o c a l l y  a t  t he  p r e s e n t  t ime  as to  
w h e t h e r  t he  2 1 - h y d r o x y l a t i o n  of these  two  s te ro id  sub-  
s t r a t e s  are effected a t  t h e  same  or a t  s epa ra t e  ac t ive  
sites. I t  m a y  well  be  t h a t  t he  i n h i b i t o r y  effect  of proges-  
t e r o n e  obse rved  resu l t s  f rom mul t ip l e  ac t ions  on  t h e  
m u l t i p r o t e i n  5 e n z y m e  s y s t e m  a n d  complex  h y d r o x y l a t i o n  
m e c h a n i s m  conce rned  ~2. 
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2t-Hydroxylatio~t of 17ct-hydroxyprogesterone by human adreno- 
cortical mierosomes in the presence and absence of progesterone. 
V, nmoles ll-deoxycortisol produced in 5 min incubation; [S], 
concentration of 17c~-OHP, [xM; *, onlyi 17~-oIIP present; o,  
17c~-OHP plus progesterone (40 ~M) present. Incubation products 
separated by thin-layer chromatography on silica-gel IB-F (Baker) 
in benzene : acetone 3 : 1. 

Summary. Proges t e rone  i nh ib i t s  the  2 1 - h y d r o x y l a t i o n  
of 17~ -hyd roxyp roges t e rone  b y  h u m a n  ad rena l  co r t ex  
microsomes.  T h e  possible  l igh t  t h i s  f ind ing  m a y  shed  on  
t he  genet ic  condi t ion ,  t he  ' a d r e n o g e n i t a l  s y n d r o m e '  is 
discussed.  Km a n d  V ~  d a t a  for t he  a b o v e  h y d r o x y l a -  
t i on  reac t ion  are  given.  
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Effec t  of  C y p r o h e p t a d i n e  H y d r o c h l o r i d e  on  S p e r m a t o g e n e s i s  1 

Whi le  i nves t i ga t i ng  some endocr ine  effects  of cypro-  
h e p t a d i n e  h y d r o c h l o r i d e  in ra ts ,  we obse rved  t h a t  chron ic  
a d m i n i s t r a t i o n  of t h e  d rug  to  young  ma le  r a t s  caused  a 
s l igh t  b u t  c o n s i s t e n t  s t i m u l a t i o n  of spe rmatogenes i s .  
B u t  t h i s  was  n o t  s t a t i s t i c a l l y  s ign i f i can t  as revea led  b y  
s p e r m a t o d y n a m i c  s t u d y  of t e s t i cu la r  sec t ions  (unpub l i shed  
da ta ) .  Since t he  spe rma togenes i s  in y o u n g  a d u l t  r a t s  is 
o p t i m a l  a n d  a f u r t h e r  s t i m u l a t i o n  is d i f f icul t  to  ob ta in ,  
t he  effects  of a p o t e n t i a l  s t i m u l a n t  of spe rma togenes i s  
m a y  n o t  be  v e r y  obvious .  Hence ,  we i n v e s t i g a t e d  t h e  
p o t e n t i a l i t y  of c y p r o h e p t a d i n e  h y d r o c h l o r i d e  as  a 
s t i m u l a n t  of spe rma togenes i s  in  old r a t s  where  t i le  process  
is n o r m a l l y  r e t a rded .  The  resu l t s  of these  expe r imen t s ,  
w h i c h  p r o m p t e d  us to  i n v e s t i g a t e  t he  effect  of t h i s  d rug  

on  ar t i f ic ia l  c r y p t o r c h i d  test is ,  a long w i t h  some i n t e r e s t i ng  
o b s e r v a t i o n s  in  t h e  l a t t e r  expe r imen t ,  are  p r e s e n t e d  here.  

Materials and methods. A group  of 6 m a l e  r a t s  aged 21/g 
to  3 years  were  t r e a t e d  ora l ly  w i t h  c y p r o h e p t a d i n e  h y d r o -  
chlor ide  (5 m g / k g / d a y )  for 48 days.  A s imi la r  u n t r e a t e d  
g roup  se rved  as control .  I n  t he  second e x p e r i m e n t ,  2 
g roups  of 6- to  8 -mon th -o ld  y o u n g  ma le  ra ts ,  were  m a d e  
un i l a t e r a l l y  c ryp to r ch id .  One g roup  was t r e a t e d  w i t h  
c y p r o h e p t a d i n e  h y d r o c h l o r i d e  (5 m g / k g / d a y )  for 15 days  
f rom t h e  d a y  of opera t ion .  A t  the  end  of t he  t r e a t m e n t ,  
all t h e  r a t s  were  ki l led a n d  we igh t s  of tes t i s  of o ld  ra ts ,  

1 This gives a part of the work done by K. V. Jo~l for Ph.D. thesis. 


