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w i t h o u t  effect  on  CAH. However ,  w h e n  in jec ted  in to  t he  
3rd vent r ic le ,  t he  c o n c e n t r a t i o n  of 0.00001 pg  AVT/tzl, 
co r r e spond ing  to  on ly  6000 molecules  AVT/~xl, comple t e ly  
p r e v e n t e d  CAH. Since t he  t o t a l  vo lume  of in jec t ions  was 
2 ~1, th i s  cor responds  to  12,000 molecules  AVT/mouse .  
To our  knowledge,  th i s  r ep resen t s  t he  lowest  concen t ra -  
t ion  so fa r  r epo r t ed  for a n  ac t ive  biological  s u b s t a n c e  able  
to  p roduce  an  endoc r ine  effect.  I n  t he  r ange  tes ted ,  t h e  
effect  of AVT appea r s  to  be  d o s e - d e p e n d e n t  since 
0.000001 pg  AVT/txl on ly  p a r t i a l l y i n h i b i t e d  CAH, whereas  
0.001 pg  AVT/~I  p roduced  ad r ena l  a t r o p h y .  E x c e p t i n g  
t h e  mice f rom group  C (Figure),  s t a t i s t i c a l  ana lys i s  
ind ica tes  a h igh ly  s ign i f ican t  di f ference be tween  t h e  
ad rena l  we igh ts  of mice in jec ted  w i t h  A V T  i n t r a p i t u i t a r l y  
a n d  i n t r a v e n t r i c u l a r l y  (p < 0.001). The re  is now con-  
v inc ing  ev idence  t h a t  un i l a t e r a l  a d r e n a l e c t o m y  induces  
CAH b y  increas ing  A C T H  secre t ion  ~, a n d  t h a t  t he  p inea l  
exer t s  a n  i n h i b i t o r y  inf luence  on  ad rena l  co r t ex  t h r o u g h  
t h e  suppress ion  of A C T H  s -n .  Since A V T  in j ec t ed  in to  
t he  p i t u i t a r y  is w i t h o u t  effect  on CA H  or, on  t he  con-  
t r a ry ,  p o t e n t i a t e s  CAH, a n d  since t he  p r e s u m e d  phys io-  
logical  s i te  for A V T  release f rom t he  p inea l  is the  cere- 
b ro sp ina l  f luid x~, ~a, t he  p r e s e n t  results ,  a l t h o u g h  indirect ,  
s t rong ly  sugges t  t h a t  A V T  in j ec t ed  in to  t he  3rd ce rebra l  
ven t r i c le  of t he  mouse  reversed  C A H  b y  i n h i b i t i n g  syn-  
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Effects of synthetic AVTinjected into the pi tui tary and into the 3rd 
ventricle of the brain, on adrenal hypertrophy produced i~ male mice 
by unilateral adrenalectomy (UA). A, sham operated controls; 
]3, UA + 2/~1 saline, 3rd ventricle; C, UA + 0.000001 pg AVTIlA, 
3rd ventricle; D, UA + 0.00001 pg AVT//A, 3rd ventricle; E, UA + 
0.001 pg AVT//A, 3rd ventricle; F, UA + 0.001 pg AVT//*I, anterior 
pituitary; G, UA + 10 pg AVT/#I, anterior pituitary; H, UA + 10 pg 
AVT//*I, 3rd ventricle. Numbers above bars indicate number of 
animals; vertical lines represent standard error of the mean. 

thes is  a n d / o r  release of ACTH-re l eas ing  hormone .  C A H  
i n h i b i t i o n  b y  A V T  is h igh ly  specific, because  n e i t h e r  
oxytoc in ,  no r  a rg in iue  vasopress in  are  ab le  to  i n h i b i t  C A H  
w h e n  in jec ted  in to  t he  3rd ven t r i c l e  of t he  mouse  s. Since 
in v i t ro  A V T  has  ACTH-re l eas ing  ac t iv i ty% the  po t en t i a -  
t i on  of C A H  b y  A V T  in jec ted  in to  t he  p i t u i t a r y  p r o b a b l y  
r ep resen t s  a n  unspec i f ic  ACTI-I-releasing a c t i v i t y  com- 
m o n  to  all bas ic  octapeptides~r I n d e e d  (GREIDANUS a n d  
DE WlED, pe r sona l  commun ica t i on ) ,  A V T  given i.v. 
in  ch lo rp romaz ine  p e n t o b a r b i t a l  b locked  rats ,  releases 
ACTH,  sugges t ing  t h a t  p r e v e n t i n g  A V T  f rom exer t ing  
i ts  i n h i b i t o r y  effects  on  ACTH-re l eas ing  hormone ,  i t  
r e t a ined  on ly  i t s  unspecif ic  ACTH-re leas ing  ac t iv i ty .  
A l t h o u g h  t he  m e c h a n i s m  of ac t ion  of such  a smal l  n u m b e r  
of molecules  c a n n o t  be  exp l a ined  a t  p resen t ,  our  resul t s  
c lear ly  d e m o n s t r a t e  t h a t  t he  m a m m a l i a n  b r a i n  con ta ins  
t he  mos t  sens i t ive  r ecep to r  for  A V T  so fa r  descr ibed.  

Summary.  A single in j ec t ion  of 10 pg  s y n t h e t i c  a rg in ine  
vaso toc in  in to  t h e  p i t u i t a r y  s ign i f i can t ly  p o t e n t i a t e d  
ad rena l  h y p e r t r o p h y  p roduced  in male  mice b y  un i l a t e r a l  
ad rena l ec tomy ,  whereas  t he  same  c o n c e n t r a t i o n  in jec ted  
in to  t he  3rd ven t r i c l e  p roduced  ad rena l  a t rophy .  
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Effets de m i c r o - d o s e s  de tes tos t6rone  et de 5 a ' D H T  sur l '6p id idyme de 16zard castr6 
(Lacerta vivipara Jacquin)  en culture organotyp ique  

Effects of Microdoses  of Tes tos t erone  and 5 t t -DHT on Castrated Lizard (Lacerta vivipara 
Jacquin)  E p i d i d y m i s  Cult ivated in v i tro  

Lors  de pr6c~dentes  6 tudes  nous  avons  m o n t r 6  que  
l ' 6p id idyme  de 16zard cas t r6  p o u v a i t  ~tre m a i n t e n u  en  
cu l tu re  o r g a n o t y p i q u e  sans  c h a n g e m e n t  appr6c iab le  
p e n d a n t  au moins  10 jours  1. L ' a d d i t i o n  de tes tos t6rone ,  
de 5 e - D H T  (17 /~-hydroxy-5-a -andros tane  3one), de 
3 e-e t  de 3 f l -andros tanedio l  (5e -andros tane-3  e, 17 fl-diol 
e t  5 ~ -andros tane -3  fl, 17 fl-diol) au mil ieu de cu l tu re  a 
condu i t  A une  repr ise  d ' a c t i v i t 6  de l ' o rgane  2, a; c e p e n d a n t  
les r~ponses  o b t e n u e s  (hype r t roph ie  de l '6pi th61ium e t  
ac t iv i t6  s6cr6toire) avec  chacune  de ces h o r m o n e s  a u x  
doses de 5 ~g /ml  (20 tzM/ml) de mil ieu m o n t r e n t  des 
degr~s d i f f~rents :  le 3 f l -andros tanedio l  e t  la 5 a - D H T  
son t  les plus  efficaces puis  v i e n t  le 3 a - and r os t aned io l  
e t  enf in  la tes tos t6rone .  Nous  nous  sommes  d e m a n d 6  
quoi  p o u v a i t  t e n i r  ee l  ef fe t  m o i n d r e  de la  tes tos t6rone .  

La  t e s tos t6 rone  n 'es t -e l le  pas  i ' and rog6ne  ac t i f  chez 
ce t t e  esp~ce, ou b ien  la  t e s to s t6 rone  se m6tabol ise- t -e l le  
d i f f ic i lement  dans  nos  cond i t ions  exp6r imen ta les  ? 

P o u r  r~pondre  ~ la p remie re  ques t ion ,  nous  avons  
@ r o u v 6  p a r  la m~me m~thode  e t  a u x  m6mes  doses u n  
au t r e  androg~ne  6ga lemen t  p r e sen t  dans  le tes t icule  de 
16zard: l ' and ros t~ne  d ione  4. Cet te  h o r m o n e  i n d u i t  une  
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Fig. 1. Epididyme de I6zard eastr6 depuis 2 mois. x 400. 
Fig. 2 et 2'. Epididyme de 16zard eastr6, cultiv6 pendant 23 jours en pr6sence de 100 nM de testost6rone/ml de milieu. 2, • 400; 2", • 250. 

s t i m u l a t i o n  d ' u n  degr4 iden t ique  & celui o b t e n u  en  
pr6sence de t e s tos t4 rone  (GmoN, r6su l ta t s  in4dits) .  Afin 
de pouvo i r  r4pondre  ~ la deux i6me ques t ion ,  il 4 ta i t  
n6cessaire  d ' 4 p r o u v e r  d ' a u t r e s  doses car  on  ne  p e u t  
exclure un  effet  t ox ique  des h o r m o n e s  ut i l is4es ~ des  
concen t r a t i ons  sans dou te  l a r g e m e n t  ex t raphys io log iques .  
Les r6su l ta t s  de FEYEL-CABANES et  al. 5 o b t e n u s  sur  la 
p r o s t a t e  de r a t  nous  encou ragea i en t  dans  ce sens. Aussi  
avons  nous  effectu6 de nouvel les  s6ries de cu l tu res  avec  
de la t e s tos t6 rone  et  de la 5 e - D H T  & des doses 200 fois 
moindres  que  dans  nos  pr6c6dentes  exp6riences.  

Matdriel et mdthodes. Les 16zards (Lacerta vivipara 
] acqu in )  r6colt6s & l ' a u t o m n e  dans  le Massif  Cen t ra l  son t  
castr6s  b i l a t 6 r a l e m e n t  d6s leur ar r iv6e  au labora to i re .  Les 
6pid idymes  son t  pr61ev4s 2 ~ 3 mois apr6s  la c a s t r a t i o n  et  
mis  en cu l tu re  o r g a n o t y p i q u e  selon la t e c h n i q u e  pr&4- 
d e m m e n t  d4cri te  ~. Le s hormones ,  t e s tos t6 rone  e t  5 e -DHT,  
son t  d issoutes  duns  l e  p r o p y l 6 n e - g l y c o l  (Merck) e t  
ra jou t6es  au  milieu de cu l t~re  apr~s 24 h A raison de  
25 n g / m l  (100 n M / m l ) .  Des cu l tu res  effectu6es en mil ieu 
a n h o r m o n a l  mais  avec  propyl6ne-glycol  s e rven t  de 
t6moin .  I.es exp l an t s  son t  cul t iv6s  p e n d a n t  23 jours  ou 
30 jours  puis  fix6s au Bou in  Hol l ande  subl im6 e t  t r a i t6s  
selon les t echn iques  h is to logiques  c l a s s i q u e s t  

Rdsultats. Rappe lons  qu ' ap r4s  2 mois  de c a s t r a t m n  
l ' 6p id idyme  est  t r6s  r6gress6. Les t u b e s  6pi thd l iaux  de 

faible d i am3 t r e  (40 & 60 vm) son t  en tour6s  d ' u n e  6paisse 
ga ine  con jonc t ivo -muscu la i r e  et  l a r g e m e n t  s6par~s les uns  
des au t res  p a r  u n  a b o n d a n t  t i ssu  conjonct i f .  L a  h a u t e u r  
des cellules 6pith41iales ne d6passe pus 25 czm (Figure  1). 

Cultures sans hormone. Les e x p l a n t s  cu l t iv6s  sans  
h o r m o n e  se m a i n t i e n n e n t  en bon  6 t a t  p e n d a n t  les 15 pre-  
miers  jours  de cul ture .  Leurs  t ubes  4pith61iaux r e s t e n t  de 
faible d i am6t re  (60 ~tm) et  les cellules 4pith61iales son t  
cub iques  c o m m e  chez les t6moins  n o n  cult iv6s.  Au delA 
de 15 jours  les exp l an t s  c o m m e n c e n t  & se n6croser.  

E/let de la testostdrone. L ' a d j o n c t i o n  de ce t te  h o r m o n e  
p e r m e t  une  plus  longue  survie  des exp lan t s  en  cu l tu re  
(23 e t  30 jours) .  ~ la dose de 25 n g / m l  de mil ieu (10Q 
nM/ml) ,  Fac t ion  de la t e s tq s t6 ron  e est  i m p o r t a n t e  e t  
e t  int6resse l ' e x p l a n t  t o u t  ent ier .  'Alors q u ' e n  p6r iode 
d ' a c t i v i t 6  sexuelle le d i am6t re  des t u b e s  @ i d i d y m a i r e s  est  
de 150 k 200 ~m, on  observe  chez les exp lan t s  cu l t iv4s  
p e n d a n t  23 jours  des tubes  d o n t  le d i am6 t r e  var ie  de 100 
A 170 ~zm. Ces t ubes  son t  en tour6s  d ' u n e  t rbs  mince  ga ine  
con jonc t ivo-muscu la i re ,  le t i ssu  con jonc t i f  les s 6 p a r a n t  
est  e x t r g m e m e n t  r6dui t .  Les cellules 6pith61iales son t  t r~s 
61ev6es ( jusqu '~  60 ~zm) et  s6cr6 ten t  a b o n d e m m e n t  
(Figure 2). On no te  la pr6sence de n o m b r e u x  gra ins  de 
s6crgtion duns  la lumi6re  d ' u n  ce r t a in  n o m b r e  de tubes .  
]k 30 jours,  les cellules de t e r r a i n s  t u b e s  ne s6cr6 tent  p lus  
alors qu ' i l  y a des s6cr4t ions r6siduelles darts la lumi6re.  
Les t issus  son t  p a r  ai l leurs en  b o n  6 t a t  e t  de n o m b r e u s e s  
i igures  de mi toses  o u t  4t6 observ6es.  

Effet de la 5 ~ - D H T .  Apr6s 23 jours  de cu l tu re  en  
pr6sence de ce m6tabo l i t e ,  l ' a spec t  de l ' e x p l a n t  p a r  rap-  
por t  aux  t6moins  est  6ga lement  t r6s  modifi6. Le d i am~t re  
m o y e n  des t ubes  es t  pass4 de 50 ~xm chez le t 6 m o i n  
120 tzm en  pr6sence de 5 e - D H T .  La  ga ine  con jonc t ivo -  
muscu la i r e  es t  mince  mais  le t i ssu  con jonc t i f  es t  p lus  
a b o n d a n t  que  chez les exp l an t s  cul t iv4s  en  pr6sence de 
la m~me dose de tes tos t6rone .  Les cellules 6pith61iales son t  
de tai l le var iab le ,  ne d6pas san t  pas  35 ~xm mais  c o n t i e n n e n t  
de n o m b r e u x  et  v o l u m i n e u x  gra ins  de s4cr6tion (Figure 3). 

Discussion. Ces exp6riences  m o n t r e n t  qu ' i l  es t  possible  
d ' e f fec tuer  des cu l tu res  de longue dur6e de l ' 4p id idyme  de 
14zard, mais  u n  a p p o r t  h o r m o n a l  est  n6cessaire  pou r  
m a i n t e n i r  les o rganes  au del~ de 15 jours.  ~ 30 jours,  les 
exp lan t s  m o n t r e n t  encore des f igures de mi toses  dans  
le t issu 4pith61ial. 

Fig. 3. Epididyme de 14zard eastr6 cultiv6 pendant 23 jours en prd- '~ TH. FEYEL-CABANES, P. PENNEQUIN, ]2~. ]~. BAULIEU et P. ROBEL, 
sence de I00 nM de 5 c~-DHT/ml de mii/eu. • C.r. Acad. Sei., Paris Ser. D278, 2181 (1974). 
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Les h o r m o n e s  dprouv6es  son t  efficaces ~ des doses tr~s 
faibles (100 n M / m l  d ' u n  mil ieu avec  sdrum) c o m m e  
p o u v a i e n t  le laisser p r6voi r  les r6su l ta t s  rdcents  sur  la 
p r o s t a t e  de ra t~ ,L Avec la tes tos tdrone ,  la r @ o n s e  es t  
b e a u c o u p  plus  i m p o r t a n t e  a u x  doses de 100 n M / m l  
qu ' k  for tes  doses. Les  images  de l '@i th61 ium s6crdteur  
son t  trSs vois ines  de celles observ6es  chez les a n i m a u x  en 
ac t iv i t6  sexuel!e. Nous  ne  pensons  pas  que l ' a u g m e n t a t i o n  
des t e m p s  de cu l tu re  suffise ~ exp l iquer  l ' amd l io ra t ion  
i m p o r t a n t e  des r6su l t a t s  enregis t r6s  avec  la t e s tos td rone  
bien que  l 'on  sache  p a r  ai l leurs que  la repr ise  d ' a c t i v i t d  
de cet  o rgane  au  courS du  cycle sexuel  s 'd tale  sur  p lus ieurs  
roofs. I1 es t  v r a i s e m b l a b t e  ql~e la  t e s tos td rone  m a n i f e s t a i t  
u n  effe t  t ox iqne  g des doses dlevdes qui  n ' e m p d c h a i t  pas  
l ' a u g m e n t a t i o n  du vo lume  cellulaire mais  f re ina i t  la 
sdcrdtion. Sous rdserve d ' u n e  d tude  q u a n t i t a t i v e  ul tdr ieure ,  
ce t t e  rdponse nous  p a r a i t  m~me mei l leure  q u ' a v e c  les 
d i f fdrents  mdtabo l i t e s  tes tds  jusqu 'A p rdsen t  A for tes  
doses 3. D ' a u t r e p a r t ,  si une  b o n n e  s t i m u l a t i o n  a 6t6 
observde  a v e c l a  5 u - D H T  k la  dose de 100 n M / m l ,  la  
rdponse n ' e s t  pas  mei l leure  q u ' a v e c  des doses de 20 btM/ml. 

Ces rdsu l ta t s  a p p o r t e n t  une  lumi~re nouvel le  au mod61e 
du mdcan i sme  d ' a c t i o n  des androg6nes  dans  l ' dp id idyme  

de 16zard 3. k moins  de pouvo i r  m o n t r e r  u l t d r i eu remen t  
que  la  dose de 100 n M / m l  de 5 u - D H T  est  elle m~me t rop  
dlevde, le r61e jou6 p a r  ce md tabo l i t e  nous  p a r a i t  devoi r  
~tre rddvalu6. 

Summary.  I n  c o n t r a s t  to  ear l ier  resul t s  ob t a ined  w i t h  
h i g h t  doses of t e s t o s t e rone  and  5 u - D H T  g iven  for sho r t  
per iods  (10 days) ,  v e r y  low doses of t e s to s t e rone  are 
more  p o t e n t  t h a n  5 u - D H T  in s t i m u l a t i n g  regressed 
ep id idymis  c u l t i v a t e d  for  23 days.  
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Free Amino Acids in the Haemolymph of the Last Instar Nymph of the Dragonfly, 
Orthetrum chrysis (Selys) (Odonata: Libellulidae) I. Effects of Centrifugation and Starvation 

While  m u c h  work  ha s  been  done  in h igher  g roups  of 
insects,  t h e r e  is l i t t le  i n f o r m a t i o n  a b o u t  t he  a m i n o  acids 
i n  t he  h a e m o l y m p h  of t he  dragonfl ies .  T he  p re sen t  
i nves t iga t ion  h a s  been  u n d e r t a k e n  to  d e t e r m i n e  t h e  free 
a m i n o  acid compos i t i on  of t he  las t  i n s t a r  n y m p h  of t he  
dragonf ly ,  Orthetrum chrysis (Selys). I n  th i s  paper ,  t he  
effects  of c en t r i f uga t i on  as a s t ress  factor ,  a n d  of s ta r -  
v a t i o n  on  a m i n o  acid compos i t ion  of h a e m o l y m p h  are 
discussed. 

The  amino  acids were ana lyzed  b y  t h i n  l ayer  ch roma-  
t o g r a p h y  (TLC) as descr ibed  e lsewhere  1. The  p rocedure  
was r epea t ed  severa l  t imes  to  conf i rm t he  results .  

The  ana lys i s  of t h e  h a e m o l y m p h  of t he  l a s t  i n s t a r  
n y m p h  of t h e  dragonf ly ,  Orthetrum chrysis revea l s  t h e  
presence  of 15 amino  acids (Table).  T h e y  are :  o rn i th ine ,  
h is t id ine ,  lysine, a spa r t i c  acid, serine, arginine ,  th reon ine ,  
a lanine ,  prol ine,  ty ros ine ,  t r y p t o p h a n ,  val ine,  isoleucine 
a n d  pheny la l an ine .  Af te r  10 m i n  of cen t r i fuga t ion ,  the  
h a e m o l y m p h  shows t h e  presence  of 20 a m i n o  acids. 
Besides  15 amino  acids found  in the  h a e m o l y m p h  of 
n o r m a l  n y m p h s ,  the  5 a d d i t i o n a l  a m i n o  acids are  glu- 
t a m i c  acid, a - a m i n o - n - b u t y r i c  acid, me th ion ine ,  cys t ine  
and  leucine. 

Af te r  s t a r v a t i o n  for  4 days,  t he re  are on ly  17 amino  
acids. T h e y  a re ;  o rn i th ine ,  h is t id ine ,  lysine, a spa r t i c  acid, 
serine, arginine ,  glycine, t h reon ine ,  a lanine,  prol ine,  ty ro-  
sine, t r y p t o p h a n ,  val ine,  isoleucine,  leucine, p h e n y l a l a n i n e  
a n d  g lu t amic  acid.  The  a d d i t i o n a l  amino  acids obse rved  
are g lu t amic  acid a n d  leucine.  T h e y  were no t  obse rved  
in the  h a e m o l y m p h  of t he  n o r m a l  n y m p h s .  Moreover ,  in 
t he  s t a r v e d  n y m p h s ,  these  a m i n o  acids are more  p rom-  
inen t .  

The  compos i t ion  of free amino  acids in h a e m o l y m p h  
depends  u p o n  the  n a t u r e  of t he  food, phys io logica l  
ac t iv i t ies  a n d  ecological cond i t ions  ~-s. I n  t he  h a e m o l y m p h  
of t he  las t  i n s t a r  n y m p h  of t he  dragonf ly ,  Or~hetrum 
chrysis, u n d e r  n o r m a l  condi t ions ,  15 amino  acids are 
presen t .  5 of these,  lysine,  h is t id ine ,  serine, t r y p t o p h a n  
a n d  prol ine ,  occur  in  g rea t e r  c o n c e n t r a t i o n  as c o m p a r e d  

to o the r  amino  acids,  a n d  th i s  s t a t e  pers is ts  t h r o u g h o u t  t he  
i n t e r m o l t  per iod  of t he  las t  i n s t a r  n y m p h .  GILMOUR 3 
also n o t e d  t he  presence  in g rea te r  c o n c e n t r a t i o n  of t he  
same amino  acids a n d  be l ieved  t h a t  t h e y  p l a y  a n  ac t ive  
role in  mo l t i ng  a n d  me tabo l i sm.  Most  of t he  o t h e r  free 
amino  acids do n o t  show s ign i f ican t  changes  in t he i r  
concen t r a t i on .  

Af te r  cen t r i fuga t ion ,  5 amino  acids, g lu t amic  acid, 
me th ion ine ,  a - a m i n o - n - b u t y r i c  acid, cys t ine  a n d  leucine, 
appear ,  in add i t i on  to  15 amino  acids found  in t he  haemo-  
l y m p h  of t h e  n o r m a l  insects.  T h e  a p p e a r a n c e  of these  
a d d i t i o n a l  5 a m i n o  acids in t h e  cen t r i fuged  insects  and  
t h e i r  non -de t ec t i on  u n d e r  n o r m a l  cond i t ions  sugges t  t h e i r  
ac t ive  u t i l i za t ion  in t he  me tabo l i c  process. 

Cys t ine  is de t ec t ab l e  on ly  in cen t r i fuged  samples ,  
t h o u g h  in m i n u t e  q u a n t i t y ,  wh ich  conf i rms  t he  observa-  
t ions  of o t h e r  workers  ~-1~. 
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