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Fig. 2. (a) Cumulative record of the action of 1-cocaine (31.6 and 56.2 ~Mol]kg) on the motor-activity in a group of two mice in a 
similar experiment as in Figure 1 a. Note that /-cocaine causes a similar increase in locomotor activity as amphetamine though of less 
duration. (b) Cumulative record of the action of /-cocaine in the same group of two mice after they had been rescrpinized in a similar way 
as those of Figure lb.  Note that the action of cocaine is completely abolished by pre-treatment with reserpine and that even higher doses 
remain ineffective. It  must be concluded that cocaine cart only act when CA-stores are sufficiently filled and that therefore cocaine acts by 
releasing CA from the stores and so causes the free CA concentration to rise in the brain. (c) Cumulative record of the action of/-cocaine 
on the motor-activity in a group of two reserpinized mice (0.5 mg/kg twice a day over 4 days). Cocaine is ineffective. After 3 h rest the ndce 
are loaded with 200 ~tl~fol/kg L-DOPA. DOPA as such does not increase motor-activity, however L-DOPA may be converted into catechola- 
mines in the brain so that stores now become refilled. A test dose of 56.2 ]zMol/kg /-cocaine t h after the application of L-DOPA does 
exert a practically normal increase in motor-activity. It  must be concluded that cocaine has an indirect arterenergic action by releasing CA 

from stores. 
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The Effect of Radioprotective Chemicals  on 
Phosphorescent  Emiss ion  of Riboflavine in 

Oxygenated and Deoxygenated Solut ions  

R e c e n t  s tud ies ,  r e v i e w e d  b y  GRAY t s u g g e s t  t h a t  t h e  
rote of  o x y g e n  in r a d i a t i o n  d a m a g e  m a y  be  c o n n e c t e d  w i t h  
m e t a b o l i c  e v e n t s  in t h e  cell, w h i c h  a re  o x y g e n  d e p e n d e n t .  
F u r t h e r m o r e  i t  a p p e a r s  t h a t  a t  t h e  s i te  of r a d i a t i o n  
d a m a g e  c o n s u m p t i o n  a n d  d e p l e t i o n  of o x y g e n  occu r s  in  
vivo, as  d e m o n s t r a t e d  b y  BOAG a n d  DEWEY 2 w i t h  Serratia 

marcescens ; u s i n g  a s ingle  2 t~ sec pu l se  of  i r r a d i a t i o n  in t h e  
p r e s e n c e  of  o x y g e n ,  t h e  b a c t e r i a  w e r e  a l m o s t  a s  i n s e n s i t i v e  
a s  if  i r r a d i a t e d  c o n t i n u o u s l y  w i t h  t h e  s a m e  dose  u n d e r  
a n a e r o b i c  c o n d i t i o n s .  Also,  t h e  s t u d i e s  of  HUTCHINSON 24 
h a v e  s h o w n  t h a t  fo r  m o n o t o p i c  ac t ion ,  e n e r g y  t r a n s f e r s  

1 L. H. GRAY, Rad. Research Suppl. 1 (Academic Press Inc., New 
York 19591, p. 7~1. 

2 j .  W. BOAG and D. L. DEWEY, quoted by L. H. GRAY 1. 
a F. HUTCHINSON, Radiation Res. ;*, 473 (1957). 
4 F. HUTClnNSON, Science 134,533 (1961). 
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ove r  d i s t ances  of t he  o rder  10-30 ~ a r o u n d  t h e  t a r g e t  m u s t  
t a k e  p lace  to  a l t e r  r ad iosens i t iv i ty ,  a n d  t h e  smal lness  of 
t h i s  d i f fus ion  zone is d i f f icul t  to  reconci le  w i t h  t he  concep t  
t h a t  r ad ica l s  fo rmed  b y  i r r a d i a t i o n  sp read  wide ly  t h r o u g h -  
o u t  t h e  ceil, a n d  t h a t  chemica l  r a d i o p r o t e c t i v e  ac t ion  is a 
s c a v e n g e r  process.  F u r t h e r m o r e  t h e  a d d i t i o n  of - S H  
g roups  to  d i lu t e  so lu t ions  of D N A  or e n z y m e s  i n  vitro 
m a k e s  a n  oxygen  ef fec t  man i fes t ,  w h i c h  is n o t  e l ic i ted 
w h e n  D N A  in  so lu t ion  is i r r a d i a t e d  in  t he  absence  of  - S H  
g roups  4. 

\,Vhilst t h e  r a d i o p r o t e c t i v e  ac t ion  of m a n y  a m i n e s  in  
m a m m a l s  seems  a d e q u a t e l y  e x p l a i n e d  on  a basis  of t i s sue  
a n o x i a  ~, t h i s  is n o t  t h e  case w i t h  c e r t a i n  o t h e r  agen t s  such  
as cy s t eamine ,  c y s t a m i n e  a n d  A E T  w h i c h  a p p e a r  to  e x e r t  
s u b s t a n t i a l  p r o t e c t i o n  in  vivo in  t h e  p resence  of a d e q u a t e  
levels  of oxygen  t ens ion  in t i ssue  fluids. On t he  a s s u m p t i o n  
t h a t  t he  r e p a i r  of a n  e l ec t ron  gap  (di rect  h i t )  in  a cell 
mac romolecu le  depends  on  a t r a n s f e r  of energy,  a n d  t h i s  
e n e r g y  m a y  poss ib ly  be t r a n s f e r r e d  b y  a process  of reso- 
n a n c e  f rom a n  ene rgy  r i ch  s y s t e m  such  as t he  exc i t ed  
he te rocyc l i c  p r o s t h e t i c  g roup  of a n  enzyme,  i t  was  decided 
to  d e t e r m i n e  t h e  b e h a v i o u r  of c e r t a i n  f luorescen t  dyes  in  
f rozen so lu t ion  as regards  t h e  s t a b i l i t y  of t he  t r i p l e t  s t a t e  
(E*) in  t h e  p resence  of c e r t a i n  r a d i o p r o t e c t i v e  a n d  o t h e r  
c o m p o u n d s ,  t e s t e d  u n d e r  b o t h  aerobic  a n d  a n a e r o b i c  con-  
d i t ions .  The  s imple  v i sua l  t e s t  of p h o s p h o r e s c e n t  l i gh t  
emiss ion  of t he  spo t  f rozen dye  so lu t ion  in  response  to  
u l t r a v i o l e t  l i gh t  exposure ,  desc r ibed  b y  SZENT-GY6RaYI ~ 
was  followed. Of  t h e  t h r e e  f luorescen t  s u b s t a n c e s  s t ud i ed  
- - r ibof l av ine ,  ac r id ine  a n d  r h o d a m i n e - - t h e  f i r s t  is of pa r -  
t i c u l a r  b iological  in te res t .  R i bo f l av i ne  gives off a n  o range  
p h o s p h o r e s c e n c e  in  t h e  p resence  of oxygen .  Th i s  is due  to  
t h e  p a r a m a g n e t i c  p r o p e r t i e s  of o x y g e n  caus ing  a per -  
t u r b a t i o n  w h i c h  a l t e r s  t h e  r e a c t i v i t y  of t h i s  biological  
c a t a ly s t ,  a n d  m a k e s  t h e  t r i p l e t  s t a t e  u n s t a b l e  a n d  a new 
e lec t ron ic  t r a n s i t i o n  (E* --> E) a l lowable  w i t h  a r e t u r n  to  
t h e  g r o u n d  s ta te .  Th i s  b e h a v i o u r  of r i bo f l av ine  t o w a r d s  
o x y g e n  is specific6;  absence  of o x y g e n  causes  q u e n c h i n g  
of t h e  phosphorescence .  T h i s  c o m p o u n d  is a key  s t r u c t u r e  
in  t he  ca t a ly t i c  a c t i v i t y  of aerobic  e n z y m e  sys tems ,  pa r -  
t i cu l a r ly  in  ef fec t ing t h e  t r a n s f e r  of h y d r o g e n  f rom food-  
s tuffs  to  t he  c y t o e h r o m e  system, a n d  in s t ab i l i s ing  t h e  
e n e r g y  re leased  b y  o x i d a t i v e  p h o s p h o r y l a t i o n  6. 

The  t h r e e  dyes  in  1 0 - 4 1 t / s o l u t i o n  of t h e  free base  were 
t e s t e d  e i t h e r  in  t he  p resence  or  absence  of oxygen .  All  
so lu t ions  w e r e  m a d e  up  w i t h  de ion ised  dis t i l led  wate r ,  
a n d  t h e  t e s t  agen t s  were a d d e d  to  give f ina l  concen-  
t r a t i o n s  of 10 -5, 10 -4, or  1 0 - 3 M  a n d  t he  so lu t ions  were 
neu t r a l i s ed  if necessary .  O x y g e n  was  r e m o v e d  b y  b u b -  
b l ing  oxygen- f ree  n i t r o g e n  gas  t h r o u g h  each  of four  so- 
l u t i ons  s i m u l t a n e o u s l y  for 15 rain.  T he  t u b e s  were  im-  
m e d i a t e l y  co rked  a n d  p laced  in a f reezing m i x t u r e  of COe- 
m e t h a n o l  to  ensu re  r a p i d  f reez ing  of t h e  lower  p a r t  of t h e  
so lu t i on  in  e a c h  tube .  I n  each  e x p e r i m e n t  o x y g e n a t e d  a n d  
d e o x y g e n a t e d  con t ro l  t u b e s  were  inc luded .  T h e  f luores-  
c e n t  a n d  p h o s p h o r e s c e n t  emiss ion  of t h e  u p p e r  l iqu id  a n d  
lower  f rozen zone  r e spec t ive ly  for  each  so lu t i on  was  re-  
corded .  I t  was  found  t h a t  t he  abs ence  of o x y g e n  h a d  l i t t l e  
in f luence  on  t he  responses  of r h o d a m i n e  a n d  ac r id ine  to  
t he  va r ious  a g e n t s  t e s t ed .  F o r  r h o d a m i n e ,  t h e r e  was  a 
s l igh t  increase  in w a v e l e n g t h  of t he  e m i t t e d  l igh t  w i t h  
c y s t e a m i n e  (10-5M), c y s t a m i n e  (10-4M), cys te ine  (10-5M) 
2 - a m i n o e t h y l  i s o t h i o u r o m i u m  b r o m i d e  (10-4N/) a n d  
2 m e t h y l a l l y l  i s o t h i o u r o m i u m  chlor ide  (10-4M) only.  Fo r  
acr id ine ,  o x y g e n  dep le t ion  also caused  no  s ign i f i can t  
changes  in w a v e l e n g t h  of t h e  e m i t t e d  p h o t o n  for  t h e  
va r ious  agen t s  t e s t ed .  

Fo r  r ibof lav ine ,  i t  was  f o u n d  t h a t  t he  q u e n c h i n g  of 
phosphorescence  caused  b y  t h e  exc lus ion  of o x y g e n  f rom 

the  so lu t ion  could be  reversed  b y  c y s t e a m i n e  (10-4M), 
c y s t a m i n e  (10-4]t1), cys te ine  (10-4M),  cys t ine  (10-3M), 
2 a m i n o e t h y l  i s o t h i o u r o m i u m  b r o m i d e  (10-4M),  amino- 
e t h y l  t h i o s u l p h u r i c  acid (10--4M), 2 m e t h y l  a l ly l  isothio- 
u r o m i u m  chlor ide  (10-4M),  a n d  g l u t a t h i o n e  (10-3M). 
whi le  sod ium th ioglycol la te ,  t h iourea ,  o r t h o m e r c a p t o  ben- 
zoic acid,  m e t h i o n i n e ,  a rg in ine  a n d  KCt were ineffective. 
W i t h  t h e  e x c e p t i o n  of cys t ine ,  al l  of t h e  ac t ive  compounds  
a re  r a d i o p r o t e c t i v e  agen t s  i n  vivo, a n d  show res idua l  radio- 
p r o t e c t i o n  in  r a t s  even  if  t h e  t r e a t e d  a n i m a l s  a re  i r rad ia ted  
in a c h a m b e r  c o n t a i n i n g  pu re  o x y g e n  a t  p ressu res  of 4-5 
a t m o s p h e r e s  a b s o l u t e 5 3 - - c o n d i t i o n s  wh ich  were  found  to 
a n n u l  t he  r a d i o p r o t e c t i v e  ac t ion  of 5 - h y d r o x y t r y p t a m i n e  
(5 HT)  a n d  o t h e r  phys io log ica l  amines .  One  o t h e r  com- 
p o u n d  tes ted ,  t h e  5 H T  a n t i m e t a b o l i t e ,  U M L  491, gave  a 
m i l k y  yel low phosphorescence  for  r i bo f l av ine  in t h e  ab- 
sence of oxygen ,  b u t  was  i tself  s t r o n g l y  f luorescen t  in the  
p resence  or  absence  of oxygen .  

W h i l s t  these  resu l t s  are  d i f f icul t  to  i n t e r p r e t ,  and  
f u r t h e r  s tud ies  m a y  show more  s t r i k ing  anomal ies ,  the  
p a t t e r n  so fa r  o b t a i n e d  suggests  t h a t  i t  is w o r t h w h i l e  to 
p u r s u e  t h e  hypo thes i s ,  t h a t  r a d i o p r o t e c t i v e  chemica l  ac t ion 
in  vivo m a y  resu l t  f rom a l t e r a t i ons  in  t he  exc i ted  s t a t e  of 
c e r t a i n  key  p r o s t h e t i c  e n z y m e  groups  a n d  ene rgy  t ransfers  
w i t h  o t h e r  S H - S S  a n d  redox  sys tems .  T h a t  ene rgy  reserves  
p a r t a k e  in  r a d i a t i o n  d a m a g e  is sugges ted  b y  t h e  f inding 
t h a t  a r ap id  decrease  of A T P  occurs  in  i r r a d i a t e d  cells and  
t h a t  a d m i n i s t r a t i o n  of p y r i d o x a l - 5 - p h o s p h a t e ,  A T P  and  
A M P  increases  r ad io re s i s t ance  s& Ribof l av ine ,  in t h e  form 
r ibo f l av ine  mononuc l eo t i de ,  is n o t  on ly  a c o n s t i t u e n t  for 
t h e  \ V a r b u r g  yel low enzyme ,  c y t o c h r o m e  c r e d u c t a s e  a n d  
t h e  a m i n o a c i d  ox idase  for  t h e  n a t u r a l l y  o c c u r r i n g / - a m i n o  
acids,  b u t  as f i av in  a d e n i n e  d inuc leo t ide ,  fo rms  t h e  pro- 
s t h e t i c  g r o u p  of d iaphorase ,  t h e  d - amino  acid  oxidases,  
g lyc ine  ox idase  a n d  x a n t h i n e  oxidase,  a n d  is a n  in teg ra l  
p a r t  of t he  p r o s t h e t i c  g r o u p  of b u t y r y l - c o e n z y m e  A-de-  
hyd rogenase ,  t h e  e n z y m e  wh ich  m e d i a t e s  t h e  f i rs t  oxid-  
a t i v e  s t ep  in  t he  o x i d a t i o n  of lower  f a t t y  ac ids  x°. I f  ir- 
r a d i a t i o n  causes  a zone of oxygen  dep le t ion ,  t he  exci ta-  
b i l i t y  of t h e  i soa l loxaz ine  s t r u c t u r e  of f lav ine  is a l te red  
a n d  t h e  t r a n s i t i o n  E* --> E is quenched .  I n  t he se  c i rcum-  
s tances ,  t h e  p resence  of a p r o t e c t i v e  a g e n t  such  as 
c y s t e a m i n e ,  would  r e n d e r  t he  t r i p l e t  s t a t e  u n s t a b l e  and  
a l low t h e  t r a n s i t i o n  E*->~ E to  p r o v i d e  e n e r g y  for  the  
r e p a i r  of r a d i a t i o n  d a m a g e  in  a r eac t i on  where  local  con- 
s u m p t i o n  of oxygen  h a s  t a k e n  place. The  close re la t ion-  
ship  of o x i d a t i v e  p h o s p h o r y l a t i o n  w i t h  changes  in per- 
m e a b i l i t y  of biological  m e m b r a n e  ba r r i e r s  a n d  select ive 
t o x i c i t y  ~1,~2 a n d  t h e  p ropos i t i on  t h a t  a b r e a k d o w n  in  such  
i n t r a c e l l u l a r  ba r r i e r s  b y  i r r a d i a t i o n  m a y  be  a p r i m a r y  
e v e n t  in cell d a m a g e  is also m a y  poss ib ly  be  l inked  to  per-  

5 H. A. S. VA~" DEN BRENK and RUTtt MOORE, Radiation Biology 
(Butterworth Scientific Publications, London 1959), p. 179; Nature 
(Lond.) 183, 1530 (1959). 

6 A. SZENT-GY6RGYI, Bioenergetics (Academic Press Inc., New York 
1957). 

7 H. A. S. VAN DEN BRE•K and DA~A JAMIESON, Int. J. Rad. Biol., 
in press (1961). 

8 H. LANGENDORF and H. J. MELCmN6, Strahlentherapie 110, 505 
(1959). 
H. J. MELCmNG and H. R6SLER, Strahlcntherapie 113, 603 (1960). 

10 H. A. HARPER, Review o/ Physiological Chemistry, 7th ed. (Lange 
Medical Publications, Los Altos, California 1959), p. 79. 

11 A. ALBERT, Selective Toxicity (Methuen, London 1951). 
1~ A. ALBERT, Nature (Lond.) 182,421 0958). 
la p. ALEXANDER, Radiobiology (Butterworths, London 1961), p. 13. 
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tu rba t ions  caused  b y  o x y g e n  a n d  p r o t e c t i v e  chemica l s  in  
e lec t ron o rb i t a l s  of e n z y m e  c o n s t i t u e n t s ,  a n d  t he  s u p p l y  

of energy  for  molecu la r  r e p a i r  processes.  

u n d  A k r i d i n l 6 s u n g e n  a u f t r a t ,  u n t e r s u c h t .  Es  wurde  ge- 
funden ,  dass  n u t  die S t r a h l e n s c h u t z s u b s t a n z e n  op t i sch  
a k t i v  waren .  

Zusammen/assung. Ein ige  S t r a h l e n s c h u t z s u b s t a n z e n  
und chemisch  v e r w a n d t e  V e r b i n d u n g e n  w u r d e n  in i h r e r  
Wi rkung  bzw. V e d i n d e r u n g  de r  Wellenl/~nge, die d u r c h  
phosphoresz ie rendes  L i c h t  yon  Ribof lav in - ,  R h o d a m i n -  

H. A. S. VAN DEN BRENK and DANA JAMIESON 

Radiobiological Research Unit, Cancer Institute Board, 
Melbourne (Australia), December 27, 7961. 

E f f e t  i n h i b i t e u r  d e  l a  t 6 t r a b 6 n a z i n e  s u r  l ' i n f l u e n c e  

c o r t i c o s u r r 6 n a l i e n n e  d e  l a  r ~ s e r p i n e  

Cer ta ines  benzoqu ino l i z ines  tet le que  la  t 6 t r a b 6 n a z i n e  
(N i toman  ®), p r o d u i s e n t  des  p h 6 n o m ~ n e s  d 'o r ig ine  cen-  
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Influence de l'admtnistratiou de r~serpine, de t~trab~nazine et de 
t6trab~nazine suivie de rfiserpine sur le taux plasmatique de cortico- 
st6rone libre et sur la productim~ de corticost~rone par les glandes 
surr6nales isolfies et incub~es in vitro. D6terminations 1~ et '20 h apr~s 
la dernibre injection. Valeurs moyennes =I= l'erreur moyenne de la 
moyenne. Entre parentheses le nombre de rats utilis~ dans chaque 
groupe, a) rats t~moins; b) rats ayant regu une dose de 50 mg/kg 
de tgtrab~nazine; e} rats ayant re~u une dose de 5 mg]kg de r6ser- 
pine; d) rats ayant regu une dose de 5 mg/kg de r~serpine I h aprts 

l'in]cetion d'une dose de 50 mg]kg de t~trab~uazine. 

t r a l e  compa rab l e s  ~ ceux  p r o v o q u ~ s  p a r  la  r~serpine,  ma i s  
d o n t  la duroc  es t  b e a u e o u p  p lus  b r b v e ' ,  ~. Chez le l ap in  e t  
le r a t  l ' e f fe t  prolong~ de  s6da t i on  obse rv~  apr~s  r~serpini-  
s a t i o n  es t  inhib~ p a r  l ' a d m i n i s t r a t i o n  p r6a lab le  de  t 6 t r a -  
b~nazinea ,  4. U n  m6can i sme  d ' i n h i b i t i o n  c o m p 6 t i t i v e  p o u r -  
r a i t  ~tre h la  base  de ce ph~nom~ne .  I1 s e m b l e  e n  effet ,  que  
si la  r6serpine n ' e s t  pa s  ~*fixge,~ r a p i d e m e n t  su r  les , r~-  
c e p t e u r s , ,  elle es t  61imin6e de l ' o r g a n i s m e  d a n s  les p remie res  
heures  qu i  s u i v e n t  son  a d m i n i s t r a t i o n .  D a n s  ces condi -  
t ions ,  l ' i n jec t ion  pr~alabie  de t 6 t r a b 6 n a z i n e  en  ~occupant,~ 
les m S m e s ,  r6cep t eu r s ,  e m p ~ c h e r a i t  la  f i xa t i on  de  la rfiser- 
p ine  qui  se ra i t  a insi  61imin~e p a r  l ' o r g a n i s m e  a v a n t  la f in 
de  l 'e f fe t  de la t~ t rabf inaz ine  e t  sans  a v o i r  pu  agir .  

D ' a u t r e  par t ,  la r~se rp in i sa t ion  s t imu le  l o n g u e m e n t  l 'ac-  
t iv i t6  co r t i cosur r~na l i enne  6. I1 nous  a p a r u  in t~ res san t ,  
d a n s  ces condi t ions ,  de  d 6 t e r m i n e r  si le p o u v o i r  i n h i b i t e u r  
de la t 6 t r ab6naz ine  e n v e r s  l ' e f fe t  s~da t i f  de  ta r6serp ine  se 
refl~te ~ga lement  au  n i v e a u  de son  a c t i o n  eo r t i cosu r r~na -  
l ienne.  

Nos exp6r ienees  o n t  6t6 ef fectu6es  su r  72 r a t s  m~les 
adu l t e s  p r o v e n a n t  de  l '~ levage du  l abora to i re .  P lus ieurs  
jours  a v a n t  l ' exp6r ienee  les a n i m a u x  6 t a l e n t  acc l ima tes /~  
la salle d ' exp6r ience  e t  isoMs p a r  g roupes  de qua t re .  L a  
t~ t r ab6naz ine  e t  la rgserp ine  6 t a l en t  in jec t6es  p a r  vole  
in t rap6r i ton~a le  a u x  doses r e spec t ives  de 50 e t  de 5 mg/kg .  
La  t~ t r ab~naz ine  ~ t a i t  a d m i n i s t r ~ e  1 h a v a n t  la  r6serp ine  
et  les r a t s  6 t a l en t  sacrifi6s 12 ou 20 h apr~s  l ' i n j ec t i on  de 
r6serpine.  Le t a u x  p l a s m a t i q u e  de  cor t i cos t6 rone  l ibre  e t  
la p r o d u c t i o n  de cor t i cos t6 rone  p a r  les sur rgna les  in vitro 
6 ta l en t  d~ te rmin6s  selon la t e c h n i q u e  d6cr i te  p r6c6dem-  
m e n t " .  

Les r6su l t a t s  de ce t t e  exper ience ,  qu i  son t  group6s  d a n s  
la Figure,  m o n t r e n t  la longue s t i m u l a t i o n  de l ' a c t i v i t 6  
co r t i cosur r6na l i enne  p a r  la r6se rp in i sa t ion .  12 h apr6s  Fin-  
j ec t ion  de r6serpine,  le t a u x  p l a s m a t i q u e  de  co r t i cos t~ rone  
passe  d ' u n e  m o y e n n e  de 2,6 4- 0,16 ~ 35,2 4- 3,0 y°/o, 
t a n d i s  que  la p r o d u c t i o n  ho ra i r e  p o u r  les d e u x  sur r~na les  
es t  accrue  d ' u n e  m o y e n n e  de  0,84 4- 0 , 1 6 ~  2,85 4- 0,21 y. 
Cet  e i fe t  es t  t r~s s i g n i f i c a t i v e m e n t  ( P  < 0,001) d i m i n u 6  
p a r  l ' a d m i n i s t r a t i o n  p r6a lab le  de t 6 t r abSnaz ine ,  le t a u x  
p l a s m a t i q u e  e t  la p r o d u c t i o n  s u r r 6 n a l i e n n e  n ' a t t e i g n a n t  
d a n s  ces cond i t ions ,  que  r e s p e c t i v e m e n t  16,3 -t- 1,5 ),% 
e t  1,83 :E 0,10 ~, en  m o y e n n e .  Que  l ' i n h i b i t i o n  de  l ' e f fe t  
n ' e s t  a p p a r e m m e n t  pas  t o t a l e  do l t  p r o b a b l e m e n t  6 t re  a t -  
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