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f r a g m e n t s  d ' o r g a n e  son t  d@os6s  sur  du  pap ie r  ~ lent i l le  
r e p o s a n t  sur  des billes de ver re  dispos6es dans  la cavi t6  
cen t ra le  off l ' on  i n t r o d u i t  1 ml de milieu. Les subs t ances  
n u t r i t i v e s  a r r i v e n t  ainsi  aux  t i ssus  pa r  d i f fus ion X t r a v e r s  
le papier .  Nous  a v o n s  utilis6 le milieu TC 199 de D I F C O  
add i t i onn6  de 10% de s6rum de cheva l  ou de veau.  Ce 
mil ieu es t  p a r t i e l l e m e n t  renouve l6  t o u s l e s  2 ~ 3 jours.  Les 
cuves  son t  plac6es dans  un  i n c u b a t e u r  m a i n t e n u  / t u n e  
t e m p 6 r a t u r e  de 35 ~ 

T r a i t e m e n t s  h o r m o n a u x :  pou r  les cu l tu res  de p r o s t a t e s  
adu l tes  nous  avons  util is6 c o m p a r a t i v e m e n t  la t e s to -  
s t6rone,  l ' a n d r o s t a n o l o n e  (d ihydro tes tos t6 rone)  e t  le 
5 -andros tane-3 ,17-d io l  ~ 3 c o n c e n t r a t i o n s  diff6rentes,  soft  
10 -G M,  10 -v M ou 10 -s M.  Les cu l tu res  de p r o s t a t e s  
impub~res  on t  u n i q u e m e n t  6t6 t ra l t6es  p a r  de la t e s to -  
s t6rone  /~ 2 c o n c e n t r a t i o n s  diff6rentes,  soft 10-~ M ou 
10 -~ M ;  il en  ru t  de m~me des  p r o s t a t e s  de r a t s  eastr6s.  
Les h o r m o n e s  son t  d issoutes  darts du  propyl~ne-glycol  e t  
les d i lu t ions  Ia i tes  dans  le milieu de cul ture .  Les hor-  
mones  son t  i n t rodu i t e s  dans  le mil ieu de cu l tu re  apr~s 24 h 
d ' i n c u b a t i o n ,  les cu l tu res  6 r an t  m a i n t e n u e s  en  t o u t  pen-  
d a n t  une  semaine.  Le  7~ jour  de cu l tu re  les f r a g m e n t s  
p r o s t a t i q u e s  son t  fix6s au Bouin ,  inclus  darts la paraf f ine ,  
coup6s en sdrie X 4 a m  et  color6s ~ l ' H e m a l u n - E o s i n e  p o u r  
pouvo i r  ~tre soumis  k u n  e x a m e n  his tologique.  

Rdsultats et discussion,. 1. Cul tures  de p r o s t a t e s  d'Ello- 
bius en l ' absence  d ' androgSnes .  D ' u n e  mani~re  g6n6rale  
la s t r u c t u r e  des p r o s t a t e s  form6es d ' a m a s  d ' ac in i  en-  
t o u r a n t  des canal icules  excr6teurs ,  est  m a i n t e n u e  int6-  
g r a l e m e n t  dans  nos cond i t ions  de cul ture .  M~me en  l ' ab-  
sence d ' h o r m o n e s  les o rganocu l tu re s  ne  pr~,sentent  a u c u n  
signe de n6crose a v a n t  le 7 e jour  d ' i n c u b a t i o n  ~ p a r t i r  
duque l  c o m m e n c e n t  ~ a p p a r a i t r e  quelques  n o y a u x  pyc-  
not iques .  C o n t r a i r e m e n t  ~ ce qui  a 6t6 observ6 chez le 
r a t  ~,~, off l '@i th61 ium p r o s t a t i q u e  involue  compl~te-  
m e n t  au  b o u t  de 6 jours  de cu l tu re  en  l ' absence  d ' a n d r o -  
g~nes, l ' a d d i t i o n  de ces h o r m o n e s  n ' e s t  pas  n6cessaire  au 
m a i n t i e n  des p r o s t a t e s  d'Ellobius p e n d a n t  la p remi6re  
semaine  de cul ture ,  a) Les p r o s t a t e s  des a n i m a u x  adu l t e s  
se d 6 v e l o p p e n t  m i e u x  in v i t ro  q u ' i n  v ivo :  les cellules 
~pith~tiales c o n s t i t u a n t  la paro i  des acini  e t  canal icules  
son t  n e t t e m e n t  p lus  h a u t e s  apr~s 5 ~ 7 jours  de cu l tu re  
que  celles des p r o s t a t e s  t6moins  hors  cu l tu re  (Figure l a  
e t  b). b) Chez l ' a n i m a l  impub~re  la diff6rence en t re  pros-  
t a t e s  en cu l tu re  e t  hors  cu l tu re  p a r a t t  moins  i m p o r t a n t e  
(Figure 2a e t  b). Ceci p e u t  s ' exp l ique r  p a r  le fair  q u ' i n  
v ivo  les p r o s t a t e s  sub i s sen t  une  sor te  de regress ion 
p a r t i r  de la p u b e r t 6 ;  en  effet, r appor t6es  au  poids  du  
corps  les p r o s t a t e s  son t  plus  vo lumineuses  chez l ' im-  

pub~re  que  chez l ' adu l t e  off elles son t  iden t iques  X celles 
des ca s t r a t s  5. 

2. Ac t ion  des androg~nes  sur  les o rganocu l tu re s  de 
p ros ta tes .  
a) P r o s t a t e s  d'Ellobius adu l t e :  a u c u n  des 3 androg~nes  
util is6s n ' a  r6ussi  ~ indui re  une  s t i m u l a t i o n  s igni f ica t ive  
des t i ssus  p r o s t a t i q u e s  p r o v e n a n t  d ' a n i m a u x  adul tes .  
Apr6s une  semaine  de cu l tu re  la s t r u c t u r e  h is to logique  
des p r o s t a t e s  t ra i t6es  es t  p r a t i q u e m e n t  i den t ique  X celle 
des p r o s t a t e s  t6moins  en cu l tu re  (Figure l b  et  c). b) Pros-  
t a t e s  de r a t s  cas t r6s :  pou r  v6rif ier  si l ' absence  de r6ponse  
aux  androg~nes  des cu l tu res  de p r o s t a t e s  d'Ellobius 
adu l t e  n ' ~ t a i t  pas  due  ~ nos  m6 thodes  exp~r imen ta l e s  
nous  avons  mis  en cu l tu re  darts des cond i t ions  r igoureuse-  
m e n t  i den t iques  des p ros t a t e s  de r a t s  castr6s.  Les mSmes 
androg~nes ,  aux  mSmes cond i t ions  que celles util is6es 
p o u r  les p r o s t a t e s  d'Ellobius, on t  res t imul6  l '@i th61ium 
p r o s t a t i q u e  des r a t s  castr6s.  Nos r6su l t a t s  son t  c o m p s -  
rab ies  ~ ceux  o b t e n u s  p a r  FEYEL-CABANES et  al.% d o n t  
nous  a v o n s  r e p r o d u i t  l 'exp6rience,  c) P r o s t a t e s  d'Ellobius 
i m p u b 6 r e :  ces p ros t a t e s  r6ag issen t  ~ un  t r a i t e m e n t  p a r  la 
t e s t o s t e rone  p e n d a n t  6 jours  de cu l tu re  p a r  une  h y p e r -  
t r oph i e  e t  une  hyperp las ie  des cellules c o n s t i t u a n t  l '6pi-  
th61ium des c a n a u x  et  acini.  E n  compara i son  avec  les 
t6moins  en  cu l tu re  la h a u t e u r  de ces cellules a tripM, 
m6me  q u a d r u p l 6  dans  les p lus  for tes  s t i m u l a t i o n s  ob-  
serv6es n o t a m m e n t  chez les a n i m a u x  gg6s de 6 semaines  
(Figure 2b e t  c) ; ces cellules p r 6 s e n t e n t  t ou t e s  les carac-  
t6 r i s t iques  d ' u n e  ac t iv i t6  s6cr6tr ice:  n o y a u  en  pos i t ion  
basale,  pSle apica l  s u r m o n t 6  d ' u n e  vacuole  de r6sorp-  
t ion.  L a  p l u p a r t  des cana l icu les  d e s ' p r o s t a t e s  t ra i t6es  
c o n t i e n n e n t  de la s6cr6tion. On p e u t  6ga lement  obse rve r  
des mi toses  au  n iveau  de l ' 6p i th6 l ium st imuI6 (Figure 2c). 

Conclusions. L ' e n s e m b l e  de ces r6su l t a t s  ob t enus  in 
v i t ro  es t  en  accord  avec  ceux que  nous  a v o n s  enregis t r6s  
in  v i v o :  dans  les deux  cond i t ions  aucun  t r a i t e m e n t  aux  
androg~nes  n ' a  r~ussi ~ s t imu le r  l '@i th61 ium p r o s t a t i q u e  
d'Ellobius lulescens adu l t e ;  in  v i t ro ,  une  r~ponse pos i t ive  
/~ la t e s t o s t e rone  a pu  6tre enregis t r6e  au n iveau  des 
p r o s t a t e s  p r o v e n a n t  d ' a n i m a u x  impub~res ,  in v ivo  ce t t e  
r6ponse  n ' e s t  o b t e n u e  que  chez  les a n i m a u x  castr~s /~ 
l ' 6 t a t  impub~re .  Ceei signifie donc  que les p ro s t a t e s  
d'Ellobius lutescens d e v i e n n e n t  insens ibles  aux  and ro -  
g~nes ~ p a r t i r  de la pube r t6 ;  u n  p h 6 n o m g n e  ana logue  a 
6ga lement  6t6 observ6 au  n i v e a u  de l '@i th61ium s6minal  
qui  pe rd  sa r6ac t iv i t6  aux  h o r m o n e s  ~ la m6me p6riode4. 

7 I. LASNITZKI, J. Endocr. 30, 225 (1964). 
8 p. ROBEL, I. LASNITZKI, E.-E. BEAULIEU, Biochimie 53, 81 (1971). 
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Summary. H y p o t h a l a m i c  ty ros ine  h y d r o x y l a s e  (TH) a c t i v i t y  of c a s t r a t e  r a t s  is m o d u l a t e d  b y  t e s t o s t e r o n e  p r o p i o n a t e  
(TP) in vivo.  Kine t i c  s tud ies  revea led  t h a t  b o t h  Vmaz a n d  Km were v i r t u a l l y  una l t e r ed  for s u b s t r a t e  ty ros ine  in t he  
presence  of an  excess of D M P H  4 cofactor .  T P  r e p l a c e m e n t  to  c a s t r a t e  r a t s  increased  t he  Km for added  D M P H ,  cofactor ,  
while  Vmaz decreased.  These  resu l t s  sugges t  t h a t  T P  decreases  T H  a c t i v i t y  of c a s t r a t e  r a t s  b y  i n h i b i t i n g  the  enzyme-  
r educed  p t e r i d ine  cofac tor  complex.  

P roges t e rone  s ign i f i can t ly  reduces  h y p o t h a l a m i c  t y ro -  po r t ed  to pa r t i a l l y  reverse  t he  ca s t r a t i on - induced  in-  
sine h y d r o x y l a s e  (TH) a c t i v i t y  of ova r i ec tomized  ra t s  in crease in m e d i a n  eminence  T H  a c t i v i t y  of male  r a t s  3. 
v ivo  a n d  in v i t ro  1, 2 a p p a r e n t l y  b y  i nh ib i t i ng  t he  enzyme-  This  s t u d y  was in i t i a t ed  to d e t e r m i n e  if r e d u c t i o n  of t h e  
r educed  cofac tor  complex .  Tes tos t e rone  ha s  been  re- c a s t r a t i o n - i n d u c e d  rise in h y p o t h a l a m i c  TILl ac t iv i ty  b y  
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tes tos te rone  was med ia t ed  t h rough  inhibi t ion of the  
enzyme  reduced cofactor  complex,  or a decrease in af f in i ty  
for i ts  subs t ra te ,  tyros ine .  

Mater ials  and methods. The groups of adul t  (200-250 g) 
cas t ra ted ,  male Sprague Dawley  ra ts  (Charles River) 
received ei ther  dai ly 50 ~zg s.c. in ject ions  of t es tos te rone  
p rop iona te  (TP) in corn oil, or corn oil alone, for 7 days  
beginning on the  day  of cas t ra t ion .  Sham-cas t r a t ed  con- 
trols received dai ly  in ject ions  of corn oil. Ra t s  were 
sacrificed on day  8 by  decap i t a t ion  and the  bra ins  were 
immed ia t e ly  r emoved  and chilled in dry- ice-acetone.  
H y p o t h a l a m i c  f r agment s  4 were homogenized  in 0.4 ml 
of ice cold 0.25 M sucrose solut ion in a glass-teflon na r row 
clearance homogenizer .  The me thod  of MOLLER et  al. 5 
was used for assay of TH,  b u t  subs t i t u t ed  whole homo-  
genates  for the  26 ,000xg  s u p e r n a t a n t  fluid. D M P H  4 
(6, 7-dimethyl-5,  6, 7, 8 - t e t r ahydrop te r id ine  HC1.5H20 ) 
was selected to fill the  cofactor  r equ i r emen t  as the  Km 
and rela t ive ac t iv i ty  of th is  artificial  cofactor  approach  
t h a t  of t e t r a -hydro -b iop te r in ,  the  proposed  na tu ra l  
cofactor% Endogenous  tyros ine  was assayed by  a mod-  
if icat ion of the  m e t h o d  of "VVAALKES and UDENFRIEND 7. 
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Fig. 1. Reciprocal plot of the effect of tyrosine concentration oi1 the 
activity of hypothalamic tyrosine hydroxylase. Velocity is ill nano- 
moles Dopa/g tissue/h. Tyrosine concentrations were varied from 
1.8 • 10 .r M to 1.2 • 10 -5 M. Each point represents the mean of 4 
experiments. 

Results  and discussion. As expec ted  cas t ra t ion  signif- 
icant ly  reduced  seminal  vesicle and  ven t ra l  p ros ta t e  
weights.  Daily in ject ion of 50 [zg T P  increased seminal  
vesicle and ven t r a l  p ros ta t e  weight  to t h a t  Of in tac t  
controls.  Endogenous  h y p o t h a l a m i c  tyros ine  levels were 
no t  a l tered in any  t r e a t m e n t  group. The L inweaver -Burk  
p lo t  i l lus t ra ted in Figure 1 demons t r a t e s  the  effect  of in- 
creasing tyros ine  concen t ra t ions  on hypo tha l amic  TH 
ac t iv i ty  of control ,  cas t ra te  and  cas t ra te  plus T P  t r ea ted  
rats.  

The Km for the  subs t r a t e  (tyrosine) as well as the  Vmax 
remained  v i r tua l ly  unal te red  among  the  3 groups when  
added  D M P H  was no t  l imiting.  Cas t ra t ion  decreased 
the  Km for added  D M P H  4 and  increased V~,x.  T P  re- 
p l acemen t  increased the  K ~  for added  DMPH~ and 
reduced V ~ x  to  ap p ro x i ma t e l y  t h a t  of sham-cas t r a t ed  
controls  (Figure 2). Changes in veloci ty  of hydroxy la t ion  
V , , ~  af ter  cas t ra t ion  and  T P  rep lacemen t  to cas t ra te  
ra t s  are therefore  a p p a r e n t l y  unre la ted  to aff ini ty  for 
subs t ra te .  
: The da t a  p re sen ted  in this  s t u d y  confi rm the  increase 
n in vivo h y p o t h a l a m i c  TH ac t iv i ty  of cas t ra te  male ra t s  

over  t h a t  of i n t ac t  controls  a. In  addi t ion,  t h e y  suggest  
t h a t  the  inhib i t ion  of TH ac t iv i ty  observed af ter  re- 
p l acemen t  to cas t ra te  male  ra ts  is no t  d e p e n d e n t  on 
subs t r a t e  concen t ra t ion  as Km values for tyros ine  were 
well wi th in  those previously  repor ted  for brain  tissue s, 9. 
Ra ther ,  it  would appear  t h a t  T P  modula tes  TH ac t iv i ty  
by  in te rac t ing  wi th  the  enzyme-cofac to r  complex  th rough  
a mixed  mechanism.  These observa t ions  correlate  well 
wi th  the  inhib i t ion  of h y p o t h a l a m i c  TH ac t iv i ty  ob- 
served following r ep l acemen t  of proges terone  to ovari-  
ec tomized female ra t s  ~ or wi th  hypo tha l amic  f ragments  
f rom ovar iec tomized  ra ts  incuba ted  in vi tro 2. A p p a r e n t l y  
TP,  like progesterone,  inhibi ts  hypo tha l amic  TH ac- 
t i v i t y  in a m a n n e r  resembl ing  t h a t  of norep inephr ine  
and dopamine  which  are non -compe ta t i ve  wi th  subst ra te ,  
b u t  compe ta t i ve  wi th  the  reduced  pter id ine  cofactor,  
for the  oxidized enzyme 1~ W h e t h e r  the  modula t ion  of 
hypo tha l amic  T H  by  T P  in vivo resides solely on an 
in te rac t ion  wi th  t he  enzyme-subs t r a t e -co fac to r  complex  
or an a l te ra t ion  of ca techolamine  up take  and/or  release 
remains  to be de te rmined .  
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Fig. 2. Reciprocal plot of hypothalamic tyrosine hydroxylase activity 
with varying concentrations of added DMPH 4. Velocity is in nano- 
moles Dopa/g tissue/h. DMPH 4 concentrations were varied from 
0.24 mM to 7.6 raM. Each point represents the mean of 4 experiments. 
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