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Tableau comparatif de la consommation d'oxyg&ne (moyenne emS/g par h) de poissons Aequidem lati/rom normaux, traitgs par Ia thyroxine 
et la thiour6e r6unis en groupes de poids environ 6gal. Diff6renee en poureentage par rapport aux normaux 

Groupe Poids Dur6e de Diffg- Valeur de <~t }> Diff,- Thyro- Tgmoin Thio- Diff,- Valeur de <,t }> Diff~- 
en g traitement renees rences xine urge fences fences 

en jours en ~0 des eal- thgo- des en % des eal- th~o- des 
Thyro- Thio- trait~s eul~e rique moyen- traitgs e u M e  rique moyen- 
xine urge thyroxine p 0,05 nes thiour~e P 0,05 nes 

par rap- par rap- 
port aux port aux 
t6moins t6moins 

I 1,20-1,50 70 170 + 0,9 non 0,215 0,213 0,173 - 18,7 2,50 2,57 signi- 
II 1,80-2,30 140 + 12 1,46 2,45 signi- 0,187 0,167 fiea- 
III 2,40-2,80 163 142 + 15,8 2,24 2,36 flea- 0,168 0,145 0,109 - 24,3 4,27 3,18 rive 
IV 2,90-3,30 198 70 + 13,3 1,83 2,45 tive 0,144 0,134 0,101 - 24,6 6,31 2,57 
V 3,75-4,10 245 + 35,7 5,25 3,18 signi- 0,135 0,095 
VI 4,254,75 265 + 22,3 3,57 2,78 flea- 0,115 0,094 
VII 5,70-6,20 286 + 33 3,97 2,78 tire 0,105 0,079 

L '616vat ion de la  c o n s o m m a t i o n  d ' oxyg6ne  coincide 
avec  l ' a p p a r i t i o n  des c h a n g e m e n t s  h i s to log iques  du  t i ssu  
t h y r o i d i e n  e t  l ' a r r4 t  de la f i xa t ion  du radio- iode-131 dans  
la  g lande  thyro ide .  

Ces r6su l t a t s  m o n t r e n t  qu ' ap r6s  u n  t e m p s  de l a tence  
long, l ' a p p o r t  c o n t i n u  de t h y r o x i n e  p r o v o q u e  chez les 
Poissons  une  a u g m e n t a t i o n  de la c o n s o m m a t i o n  d 'oxy-  
g6ne. 

Les 6changes  resp i ra to i res  s e m b l e n t  6tre r6gis p a r  la 
t h y r o x i n e  exog6ne lorsque  la t h y r o i d e  es t  c o m p l ~ t e m e n t  
inhib6e.  

Le  t r a i t e m e n t  p a r  la th iour6e  p r o v o q u e  dbs le 70 ~ jour  
une  baisse  61ev6e de la c o n s o m m a t i o n  d 'oxyg6ne  de l ' o rd re  
de 24,6~o ( h a u t e m e n t  s ignif icat ive ,  t ab leau) .  Cet te  d imi-  
n u t i o n  des 6changes  resp i ra to i res  en t r e  les t r a i t6s  et  les 
t 6moins  subs i s te  j u s q u ' ~  la f in de l 'exp6rience.  

Les t e s t s  h i s t o r a d i o g r a p h i q u e s  p e r m e t t e n t  de conclure  
que  la f i xa t ion  de l ' iode  au  n i v e a n  des v6sicules t hy ro i -  
d i ennes  es t  suppr im6e.  La  l ia ison o rgan ique  de l ' iode  est  
b loqu6e  et  la syn th6se  de l ' h o r m o n e  t h y r o i d i e n n e  es t  
inh ib6e ;  leurs  inc idences  sur  les 6changes  resp i ra to i res  
son t  aus s i t 6 t  consta t6es .  L a  c o n s o m m a t i o n  d 'oxyg6ne  
est  f o r t e m e n t  d iminu6e .  Mais la d i m i n u t i o n  ne  s ' av6re  
pas  durab le .  

La  t h y r o i d e c t o m i e  to t a l e  p a r  le radio- iode-I -131 en 
cours  d 'exp6r ience ,  chez  les Cichlid6s, p e r m e t t r a  de corn- 
pa re r  les effets  sur  les 6changes  resp i ra to i res  des poissons  
avec  ceux o b t e n u s  apr6s u n  b locage  pa r t i e !  de l ' a c t iv i t6  
thyro~dienne.  

Summary. The  s t u d y  of t h e  r e l a t i onsh ip  b e t w e e n  t h e  
a c t i v i t y  of t h e  t h y r o i d  of Cichlid f ishes a n d  oxygen  con- 
s u m p t i o n  has  g iven  t he  fol lowing resul t s :  The  s t i m u l a t i o n  
b y  t h y r o x i n e  causes  a s ign i f i can t  increase  of oxygen  con-  
s u m p t i o n  ( +  35~o) a f t e r  a long t r e a t m e n t .  Th i s  increase  
is no t  i m m e d i a t e  ; a l a t e n t  pe r iod  is obse rved  t i l l  t h e  g l and  
is in  repose. The  a n t i t h y r o i d  r ap id ly  decreases  t h e  oxygen  
c o n s u m p t i o n  ( - -24%) .  B u t  t h i s  chemica l  b lock ing  is n o t  
s table .  
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S p o n t a n e o u s  T r a n s m i t t e r  R e l e a s e  f r o m  M o t o r  N e r v e  E n d i n g s  in M u s c l e  F i b r e s  of  C a s t r a t e d  and  
O l d  A n i m a l s  

M a n y  types  of a t r o p h y  of muscle  w i t h  i n t a c t  n e r v e  
s u p p l y  h a v e  been  descr ibed  u n d e r  t h e  c o m m o n  h e a d i n g  
of 'd i suse '  a t r o p h y  1,2, in  w h i c h  a decrease  or l ack  of 
n e r v e  impul se  a c t i v i t y  c an  be  assumed.  T he  d i f fe ren t ia -  
t i on  of th i s  t y p e  of a t r o p h y  f rom d e n e r v a t i o n  a t r o p h y  
should  p r o v i d e  ev idence  for a specific n e u r o t r o p h i c  
inf luence  of ne rve  on  musc le  r e l a t ive ly  i n d e p e n d e n t  of 
ne rve - impu l se  ac t iv i ty .  F o r  such  d i f fe ren t i a t ion ,  t he  use 
of a n  a d e q u a t e  mode l  of d isuse  a t r o p h y  is necessary .  
Most  of t he  e x p e r i m e n t a l  mode l s  used h i t h e r t o  emp loyed  
in t e r f e rence  especia l ly  w i t h  t he  a c t i v i t y  of m o t o n e u r o n e s ,  
or  w i t h  v a s o m o t o r  m e c h a n i s m s  2. T he  a t r o p h y  fol lowing 
c a s t r a t i o n  (i.e. l ack  of ad rogenous  steroids)  of t h e  l eva to r  
ani (LA) muscle  of t h e  r a t  appea r s  to  be  su i t ab le  mode l  
of disuse a t rophy ,  as t h e  ma le  sex h o r m o n e  can  be  con-  
s idered to  h a v e  a pe rmis s ive  effect  on  muscle  a c t i v i t y  a. 

The  me tabo l i c  changes  in t he  ' de sand rogen ized '  a n d  t h e  
d e n e r v a t e d  L A  muscle  are q u a l i t a t i v e l y  d i f fe ren t  8. 
A n o t h e r  t y p e  of m a r k e d  'd isuse '  musc le  a t r o p h y  is found  
in muscles  of old an ima l s  ~. 

No da ta ,  however ,  are ava i l ab le  conce rn ing  t he  changes  
in  s p o n t a n e o u s  t r a n s m i t t e r  release,  i.e. ACh wh ich  has  
been  t h o u g h t  to  be  t he  n e u r o t r o p h i c  a g e n t  respons ib le  

1 p. HNiK, Muscle Atrophy (St~tnl zdrav, nakl. Praha 1966) (in 
Czech.). 

2 E. GUTMANN, Arzti. Forsch. 23, 33 (1969). 
a A. BASS, E.  GUTMANN, I. H~JEK,  V. HANZLfKOV~ and I. SYRov'~, 

Physiol. bohemoslov., in press (1969). 
4 2 .  GUTMANN, V. HANZL~KOV$, a n d  B. JAKOUBEK, Expl. Geron t .  

3, 141 (1968). 
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N C O 

Frequency (sec -1) 1.69 4- 0.19 (5931) 1.74 4-4- 0.13 (6112) 0.30 -t- 0.05 (1888) 
Amplitude (mV) 0.78 4- 0.20 (98) 1.65 • 0.20 (85) 1.68 4- 0.23 (40) 
Rise time (msee) 0.9 4- 0.17 (20) 0.9 4- 0.21 (14) 0.9 4- 0.23 (10) 
Half-decay time (reset) 1.7 ~ 0.25 (20) 1.6 4- 0.31 (14) 1.5 4- 0.21 (10) 
Resting potential 78.7 4- 0.59 (75) 78.0 :t_ 0.70 (30) 77.3 4- 0.5 (33) 

Characteristics of m.e.p.p.'s recorded from muscle fibres at the end-plate zone of normal (N) castrated (C) and muscles of old animals (O). 
Numbers in brackets indicate numbers of evaluated m.e.p.p.'s 

for  t he  m a i n t e n a n c e  of s t r u c t u r e  a n d  func t i on  of muscle  ~, 6. 
W e  h a v e  the re fo re  c o m p a r e d  f r equency  a n d  o the r  pro-  
per t ies  of t h e  m i n i a t u r e  end -p l a t e  p o t e n t i a l s  (m.e.p.p. 's)  
in  t he  L A  muscle  of n o r m a l  c a s t r a t e d  a n d  old (28-32-  
m o n t h - o l d  ma le  rats) .  

Material and methods. T he  L A  musc le  o f  (a) n o r m a l  
3 -month -o ld  animals ,  (b) an i m a l s  2 m o n t h s  a f t e r  cas t ra -  
t ion  pe r fo rmed  a t  t he  age of i m o n t h  and  (c) a n i m a l s  
28-32 m o n t h s  old were dissected a n d  p laced  in a f la t  
chamber ,  submersect  in phys io log ica l  R inge r  so lu t ion  7. 
3 an ima l s  were used in  each  series a n d  m.e .p .p . ' s  f rom 
15-30 muscle  cells were r ecorded  in each  case. M.e .p .p . ' s  
were recorded  b y  t h e  usua l  mic roe lec t rode  t e c h n i q u e  8. 
F r e q u e n c y  of t he  m.e .p .p?s / sec  was p h o t o g r a p h e d  off t he  
screen of a n  oscilloscope a n d  c o u n t e d  b y  a Tess ta  decadic  
counter .  

Results and discussion. T he  Tab le  a n d  t h e  F igure  show 
t h a t  t h e r e  is no  dif ference in t he  t i m e  course of t he  
m.e .p .p . ' s  a n d  of t h e  r e s t ing  p o t e n t i a l  b e t w e e n  normal ,  
' de sandrogen ized '  muscle  f ibres  (i.e. a f t e r  cas t ra t ion)  a n d  
muscle  f ibres  of old animals .  The  r educ t i on  of t h e  muscle  
f ibre d i a m e t e r  a f te r  c a s t r a t i o n  and  in old age a t r o p h y  is 
ref lec ted  in a n  increase  of m.e .p .p . ' s  a m p l i t u d e  approx i -  
m a t e l y  b y  50 %, as i t  is a well  k n o w n  fac t  t h a t  the  a m p l i t u d e  
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of m.e .p .p . ' s  depends  on  t he  f ibre d iamete r .  No di f ference 
could be  found  in t h e  f r equency  of m.e .p .p . ' s  f rom n o r m a l  
muscle  f ibres  a n d  f rom muscle  f ibres  a f te r  cas t ra t ion .  
Disuse  a f t e r  c a s t r a t i o n  t h u s  does no t  reduce  s p o n t a n e o u s  
t r a n s m i t t e r  release a n d  t h e  l a t t e r  c a n n o t  the re fo re  be  
respons ib le  for t he  m a i n t e n a n c e  of t h e  basic  t r oph i c  
cond i t i on  of t he  muscle .  However ,  t he re  was  a s ign i f ican t  
85% decrease  in  m.e .p .p . ' s  f r equency  in muscle  f ibres  
of old an ima l s  as c o m p a r e d  w i t h  muscle  f ibres  of y o u n g  
ones. C a s t r a t i o n  disuse a t r o p h y  is t he re fo re  n o t  due  to  
a r e d u c t i o n  or l ack  of s p o n t a n e o u s  t r a n s m i t t e r  release. 
The  l a t t e r  is, of course, los t  a f t e r  dene rva t i on9  a n d  the re  
is t h u s  a bas ic  di f ference b e t w e e n  d e n e r v a t i o n  a n d  cas t r a -  
t ion  disuse a t r o p h y .  However ,  d e n e r v a t i o n  muscle  a t r o p h y  
c a n n o t  be  exp la ined  b y  lack  of impulse  d i rec ted  release 
of ACh, as p o s t s y n a p t i c  b lock  of n e u r o - m u s c u l a r  t r a n s -  
miss ion  does n o t  r ep roduce  d e n e r v a t i o n  changes  1~ The  
exis tence  of specific ' n e u r o t r o p h i c  agents ' ,  so far  chemi-  
cal ly n o t  def ined b u t  n o t  iden t i ca l  w i t h  t he  t r a n s m i t t e r ,  
t he re fo re  seems plaus ib le .  

The  a t r o p h y  in muscles  of old a n i m a l s  p resen t s  a dif- 
f e ren t  p ic ture ,  as b o t h  disuse changes  and  changes  ana-  
logous t o  d e n e r v a t i o n  are  obse rved  4. A l t h o u g h  no  de- 
crease in t he  n u m b e r  of m o t o r  neurones  could be  found,  
t he  defficiencies in  p r o t e o s y n t h e s i s  in these  neurones  and  
a p p a r e n t l y  a decrease  in p r o x i m o d i s t a l  axona l  f low m a y  
a c c o u n t  for d i s t u r b a n c e s  in  t r a n s m i t t e r  synthes is .  How-  
ever,  t he  d r a m a t i c  decrease  in s p o n t a n e o u s  t r a n s m i t t e r  
re lease could  also be  due  to  m e m b r a n e  changes  of t he  
vesicles a n d  t he  a x o n a l  t e rmina l s .  

I t  can, however ,  be  concluded,  t h a t  disuse muscle  
a t r o p h y  a f t e r  c a s t r a t i o n  is n o t  due  to  a r e d u c t i o n  of 
s p o n t a n e o u s  t r a n s m i t t e r  re lease n .  

Zusammenfassung. Die s p o n t a n e  T r a n s m i t t e r f r e i s e t z u n g  
yon  N e r v e n e n d i g u n g e n  wird  in s t a r k  a t r o p h i s c h e n  Muskel-  
fasern  des M. l eva to r  an i  a l t e r  Tiere s t a r k  erniedr ig t ,  n a c h  
K a s t r a t i o n  abe r  n o r m a l  gefunden .  Die  A t r o p h i e  n a c h  
K a s t r a t i o n  wi rd  als eine Inak t iv i t /~ t sa t roph ie  in t e rp re -  
t i e r t  u n d  n i c h t  als Folge e iner  V e r m i n d e r u n g  der  spon-  
t a n e n  T ransmi t t e r f r e i l egung .  I m  Gegensa tz  dazu  f t ih ren  
d e n e r v a t i o n s a n a l o g e  V e r ~ n d e r u n g e n  be i  der  Al t e r sa t ro -  
ph ie  zu s t a rke r  1Reduktion de r  T r a n s m i t t e r f r e i s e t z u n g .  
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Oscillographic recording of m.e.p.p.'s from a muscle fibres of a 3 
months old normal (N) animal, from a muscle of a 3 months old 
castrated (C) and from a muscle of all animal 28 months old (O). 
Recordings were done at room temperature. 
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