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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. 
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abdomina l  test is  of c ryp torch id  rats, along wi th  weights  
of accessory sex organs, were noted.  The  testes  were 
processed for his tology and stained wi th  P A S  and 
haemotoxyl in .  

Result. Testis sections f rom un t rea ted  old control  rats  
were character ized by  absence of secondary spermatocytes  
and spermat ids .  Only pyknot ic  spermatogonia ,  rest ing 
spermatocytes ,  and e m p t y  spaces  interspersed wi th  
a b u n d a n t  hyperplas t ic  Sertol i  cells could be seen. Leydig  
cells were mos t ly  degenera ted  (Figure 1). Sections f rom 
cyprohep tad ine- t rea ted  old rats  showed ac t ive  spermato-  
genesis. E a r l y  stages of gametogenic  e lements  could be 
seen in a lmos t  all the  tubules.  However ,  advanced  stages 
of spermatogenesis  and ful ly ma tu re  spermatozoa  could 
be seen only in a few tubules  depict ing normal  spermato-  
genesis. Leydig  cells appeared to be hea l thy  (Figure 2). 
Sections of c ryptorchid  test is  showed deplet ion of all 
gametogenic  e lements  except  a few spermatogonia  and a 
row of rest ing spermatocytes  along wi th  l imi t ing mem-  
brane.  Leydig  ceils appeared  to be hyper t rophic .  I n  
c ryp torch id  test is  Of cyproheptad ine  h3~drochloride- 
t rea ted  rats, spermatogenesis  progressed up to the  

secondary  spe rma tocy te  stage. In  some tubules,  the  
secondary  spermatocytes  were in large numbers ,  filling 
the  lumen.  Cyproheptad ine  t r e a t m e n t  did no t  produce 
s ignif icant  change in the  weights  of test is  and accessory 
sex organs in e i ther  of the  groups. 

Discussion. The  results  indicate  t h a t  spermatogenesis  
is s t imula ted  in old ra ts  t rea ted  wi th  cyprohep tad ine  for 
48 days. A 48-day t r e a t m e n t  was chosen in order to cover  
a comple te  spermatogenic  cycle 2. In  c ryptorchid  rats,  
m a x i m u m  test icular  damage  was repor ted  af ter  15 days '  
re ten t ion  a. Cyprohep tad ine- t rea ted  ra ts  were therefore  
sacrificed on the  16th day  to observe the  effect of t rea t -  
m e n t  a t  a t ime when damage  is maximal .  

Since, both  in old rats  and in c ryptorchid  rats,  a 
defini te  s t imula t ion  of spermatogenesis  was obtained,  i t  
is probable  tha t  a similar  mechan ism is involved  in both  
cases. PENG es al. 4 repor ted  tha t ,  in old male  rats,  bo th  
p i tu i t a ry  F S H  and L H  were lesser t han  in young  adul t  
rats.  However ,  in c ryptorchid  rats  bo th  F S H  and 
L H  levels were h igher  t h a n  in in t ac t  rats,  b u t  in 
such rags, associated s t imula t ion  of ven t ra l  p ros ta te  
weight  was no t  obtained,  suggesting in jury  to Leydig  
cell due to c ryptorchid ism 5. Al though  the mechan ism 
of act ion of cyprohep tad ine  on spermatogenesis  is not  
clear, i t  is possible t h a t  i t  exerts  its effect d i rec t ly  on the  
testis. Fur ther ,  i t  is to be e lucidated whether  i t  is p r imar i ly  
act ing on gametogenic  elements ,  or  whether  its p r ima ry  
act ion is s t imula t ion  of Leydig  cell. Nelson repor ted  HCG 
induced s t imula t ion  of androgen product ion  in c ryptor -  
chid test is  failed to s t imula te  spermatogenesis  s. Hence  i t  is 
l ikely t h a t  s t imula t ion  of spermatogenesis  is a direct  
effect of cyproheptad ine  both  in c ryp torch id  and senile 
test is  7. 

Summary. Adminis t ra t ion  of cyproheptad ine  hydro-  
chloride (5 mg/kg/day)  to old rats  for 48 days s t imula ted  
spermatogenesis .  I t  also in i t ia ted spermatogenesis  in the  
abdomina l  testis of uni la tera l ly  cryptorchid  r a t s  af ter  a 
15-day t r ea tment .  
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Fig. 1. Section of testis from old rat. • 100. 
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Fig. 2. Section of testis from old rat treated with cyproheptadine 
hydrochloride. • 100. 
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