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vesicles. On ly  w h e n  t h e  cocaine c o n c e n t r a t i o n  is increased  
to 10-SM,  is t h e  u p t a k e  (and  exchange)  s l ight ly  or  
m o d e r a t e l y  inh ib i t ed .  I t  is h a r d  to conceive  t h a t  a n  effect  
r equ i r ing  a c o n c e n t r a t i o n  of t h a t  o rder  shouId be of pha r -  
macolog ica l  s ignif icance in vivo,  cons ider ing  t h e  doses 
w h i c h  el ic i t  cha rac t e r i s t i c  effects. T he  weak  effect  of co- 
ca ine  o n  t h e  re lease  a n d  u p t a k e  m e c h a n i s m s  in s torage  
vesicles is in  keep ing  w i t h  t he  obs e r va t i ons  of BLAKELEY, 
BROWN, a n d  FERRY 8 t h a t  cocaine d id  no t  a l t e r  t he  N A  
ou t f low f rom t h e  c a t  sp leen  on repea ted  s t i m u l a t i on  of i t s  
nerves .  T h e  i n h i b i t i o n  of N A  u p t a k e  observed  in v ivo  a n d  
in  v i t r o  b y  m a n y  a u t h o r s  is the re fore  p r o b a b l y  due  to  
cocaine  ac t ions  a t  o t h e r  t h a n  t he  specific s torage  sites. 
Since coca ine  is a m e m b r a n e  s tabi l izer  i t  appea r s  l ikely 
t h a t  i t s  ac t ion  is on  a x o n  m e m b r a n e s ,  t h e r e b y  reduc ing  
t h e  passage  of N A  in to  t he  specific axon  s toresL 

Zusammen]assung. Die Ergebn i s se  sp rechen  n i c h t  daffir ,  
dass  die d u r c h  Cocain bed ing t e  H e m m u n g  de r  Nor -  
a d r e n a l i n a u f n a h m e  a n  die G r a n u l a  g e b u n d e n  ist. Es  i s t  
a n z u n e h m e n ,  dass  diese v i e l m e h r  a n  die A x o n m e m b r a n e  
ver leg t  ist. 
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M o d i f i c a t i o n s  de l a  g l i c 6 m i e  et  des  g r o u p e m e n t s  
- S H  d u  s a n g  d e s  L a p i n s  d u r a n t  l e  r e f l e x e  de 

l ' o r i e n t a t i o n  

On  sa l t  que  l ' o rgan i sme  a n i m a l  r6pond  aux  ac t ions  des 
f ac teu r s  e n v i r o n n a n t s ,  n o n  s e u l e m e n t  p a r  des r~act ions 
sp6cifiques,  m a i s  auss i  p a r  des  r6ac t ions  g6n6rales. Ces 
dernibres  s o n t  de  n a t u r e  m ~ t abo l i que  e t  son t  provoqu6es  
p a r  le sys t~me  n e r v e u x  v6ge t a t i f  I,~. El les  a s su ren t  la base  
t r o p h i q u e  de  ces r6ac t ions  e t  p e u v e n t  ~tre englob6es dans  
la n o t i o n  c lass ique  du  s y n d r o m e  a d a p t a t i f  de SELV~ 8, qu i  
peu t  6 t re  consid6r6 c o m m e  l ' express ion  du  refiexe d 'or ien-  
ta t ion ,  l a r g e m e n t  6 tudi6  p a r  les neurologis tes .  

SOUTHWICK ~', GOLLENDER, LAW e t  JAKSON 5 c o n s t a t e n t  
q u ' u n  s imple  c h a n g e m e n t  du  mil ieu a m b i a n t  p rovoque  
une  baisse  ~v iden te  des 6osinophiles  sanguines.  IvEs  e t  
DACK 6 m o n t r e n t  une  leuco- e t  une  l ymphocy tose  e t  
USlEVlTCH 7 une  hyperg l ic6mie  du  sang  des chiens simple-  
m e n t  i n t r o d u i t s  d a n s  la c h a m b r e  d 'exp6riences .  WELT- 
MANN 8, T A P P e t  MARKOWITZ 9 s ignalent ,  apr~s des mani -  
pu la t ions  r6pet6es  des r a t s  d u r a n t  t ro is  roofs, une augmen-  
t a t i o n  du  po ids  du  corps,  du  cerveau ,  des surr6nales  e t  de 
la ra te ,  a ins i  q u ' u n e  baisse  de  l ' ac t iv i t6e  cholinest6rasique. 
BLOCK 1° m o n t r e  des m o d i f i c a t i o n s  essentiel les dans  la 
compos i t i on  c a t h i o n i q u e  du p lasma ,  aprbs  l ' immobi l i sa t ion  
des ch~vres.  KRAMOVA e t  VOROBIOVA 11, a, la su i te  des re-  
flexes cond i t i onn6s  d 6 m o n t r e n t  une  hyp6rexc i tab i l i t6  cor- 
t icale  e n v e r s  des  doses  m i n i m a l e s  de  ce r t a ines  subs tances .  

Nous  a v o n s  d6 t e rmin6es  la  gl ic6mie e t  les g r o u p e m e n t s  
- S H  du  sang,  chez  des  l ap ins  p e n d a n t  l ' i n s t a l l a t ion  e t  
p e n d a n t  la  d i s p a r i t i o n  du  ref iexe & o r i e n t a t i o n  ~. une  
nouvel le  a m b i a n c e  e t  au  son.  L a  nouvel le  a m b i a n c e  6 taf t  
la cage de  l ' a c t o g r a p h e  s i tu6e  d a n s  Ie labora to i re ,  au-  
quel  nous  a v i o n s  d6j~ a c c o u t u m 6  l ' an imaI .  Le son 6 taf t  
p rovoqu6  p a r  u n e  s imple  sonner i e  6tectr ique.  An  pr6alable  
nous  a v o n s  fa i t  des  ana lyses  du  s a n g p a r  des prises effec- 
tu6es ~. des i n t e rva l l e s  de 45 mil l  e t  s eu lemen t  q u a n d  les 
r~sul ta ts  6 t a l e n t  c o n s t a n t s ,  nous  a v o n s  pass6 h la p roduc-  
t ion du  ref lexe d ' o r i e n t a t i o n  p r o p r e m e n t  di te  en in t ro -  
du i san t  l ' a n i m a l  d a n s  la cage. Nous  avons  fa i t  58 exp6- 
r iences e t  les r6 su l t a t s  o u t  6t6 s t a t i s t i q u e m e n t  calculus. 
La  F igure  r ep r6sen te  la  m o y e n n e  de ces r6sul ta ts .  

L ' i n t r o d u c t i o n  de l ' a n i m a l  dans  sa nouvel le  amb iance  
d~termine  une  a u g m e n t a t i o n  s igni f ica t ive  de la glyc6- 

mie ( +  27%)  e t  des g r o u p e m e n t s  - S H  non -p ro t6 iques  
(+ 10,4%), mais  une  baisse des g r o u p e m e n t s  - S H  t o t a u x  
e t  pro t6 iques  du  sang  (-- 4 ~ - 6 ,5%).  

L ' e x c i t a n t  sonore  p r o v o q u e  des modi f i ca t ions  s em-  
b lab les  de la glyc6mie e t  des  g r o u p e m e n t s  - S H  n o n -  
pro t6 iques  ma i s  de mo ind re  ampl i t ude ,  t a n d i s  que  la  
baisse des g r o u p e m e n t s  - S H  t o t a u x  e t  p ro t6 iques  es t  p lus  
grande .  
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Les variations en % de la glyedmie (eta noir), des groupements -SH 
non-protdiqucs (pointill6s), -SH total (hachures horizontales) et -SH 
prottiques (entrccroisds) dans le sang des lapins pendant l'installation 
du reflcxe d'orientatiou provoqu6 par une nouvelle ambiance (AMB), 
ou par une sonncrie {SON) et apr~s l'aceoutumance de l'animal (ACC). 
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L ' a c c o u t u m a n c e  a u x  e x c i t a n t s  6tudi6s s ' e f fec tue  p a r  la  
d i spa r i t i on  des  t roub le s  resp i ra to i res  e t  des m o u v e m e n t s  
de l ' a n i m a l  d a n s  la cage ac tog raph ique ,  mais  auss i  p a r  
une  a u g m e n t a t i o n  m a r q u 6 e  des  g r o u p e m e n t s  - S H  n o n -  
p ro t6 iques  ( +  35,8%) e t  une  baisse  accen tu6e  des  
g r o u p e m e n t s  - S H  t o t a u x  e t  p ro t6 iques  (-- 12 ~ -- 18 ,9% ; 
P < 0,01). E n  ce qui  conce rne  la glyc6mie,  on  ass is te  ~ une  
t e n d a n c e  c o n t i n u e  vers  la  normale ,  ma i s  m 6 m e  chez  
l ' a n i m a l  d6j~. a c c o u t u m 6  elle res te  p lus  61ev6e (+  13%)  
que  la n o r m a l e  (0,02 > P > 0,01). 

Nous  ne  p o u v o n s  pas  encore  d o n n e r  une  i n t 6 r p r 6 t a t i o n  
sa t i s f a i s an t e  des p h 6 n o m ~ n e s  observ6s.  Mais  l ' a u g m e n t a -  
t i on  progress ive  des g r o u p e m e n t s  - S H  non-p ro t6 iques ,  
p e n d a n t  le d 6 r o u l e m e n t  d ' a c c o u t u m a n c e  £ u n  e x c i t a n t  
n o u v e a u ,  nous  c royons  p o u v o i r  l ' a t t r i b u e r  ~ la d 6 n a t u r a -  
t ion  r6vers ib le  des pro t6 ines ,  p h 6 n o m ~ n e  d6cr i t  auss i  p a r  
NASONOM lZ e t  UNGAR 18. 

E n  conclus ion,  nous  a v o n s  cons t a t6  que  le ref lexe 
d ' o r i e n t a t i o n  ~. u n  n o u v e l  e x c i t a n t  d 6 t e r m i n e  une  a u g m e n -  
t a t i o n  de la  glyc6mie e t  des g r o u p e m e n t s  - S H  n o n -  
p ro t6 iques  du  sang,  a ins i  q u ' u n e  baisse  des  g r o u p e m e n t s  

- S H  t o t a u x  e t  p ro t6 iques .  P e n d a n t  la d i spa r i t i on  du  re-  
f lexe d ' o r i e n t a t i o n  k la su i te  de l ' a c c o u t u m a n c e ,  les 
g r o u p e m e n t s  - S H  non -p ro t6 iques  r e s t e n t  les p lus  affect6s.  

S u m m a r y .  The  o r i e n t a t i o n  reflex, to  a new mil ieu,  
causes  increase  of t h e  g lycemia  a n d  t h e  n o n - p r o t e i n  - S H  
groups ,  a n d  a d i m i n u t i o n  of t h e  p r o t e i n  a n d  t o t a l  - S H  
groups  of r a b b i t ' s  blood.  
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Transmitter  Release in the Rat Diaphragm 
During Tetanic Nerve St imulat ion 

I n  cu ra r i zed  m a m m a l i a n  muscle  severa l  i nves t i ga to r s  
h a v e  obse rved  a progress ive  decl ine in r e p e t i t i v e l y  evoked  
e n d p l a t e - p o t e n t i a l s  (EPPs )  f rom t he  onse t  of t he  t e t a n i c  
s t i m u l a t i o n  per iod  1-3. As t he  s ens i t i v i t y  of t he  endp la t e  
m e m b r a n e  to  ace ty lcho l ine  (ACh) seems to be u n c h a n g e d  
d u r i n g  sho r t  per iods  of r e p e t i t i v e  t r a n s m i t t e r  ac t ion  4,s, 
a n d  as t he  E P P s  seem to be a p p r o x i m a t e l y  p r o p o r t i o n a l  
to  t he  a m o u n t  of t r a n s m i t t e r  l i be r a t ed  6, t h i s  a m p l i t u d e  
r e d u c t i o n  is usua l ly  p r e s u m e d  to i nd i ca t e  a d i m i n u t i o n  
of t h e  pe r  impu l se  release of ACh f rom the  n e r v e  ter -  
m i n a l s  *,7,s. Th i s  ha s  b e e n  i n t e r p r e t e d  as a phys io log ica l ly  
s ign i f i can t  p h e n o m e n o n  4,6, a v iew which ,  however ,  ha s  
been  cal led in  ques t i on  b y  NAESS s, since t he  decl ine  in 
E P P s  is seen in  p r e p a r a t i o n s  p r e t r e a t e d  w i t h  d - tubo-  
cura r ine ,  a s u b s t a n c e  w h i c h  seems to  in te r fe re  w i t h  pre-  
s y n a p t i c  e v e n t s  9-12. (For  a more  de t a i l ed  d iscuss ion  see 
LILLEHEIL a n d  NAESSg.) W h e n  h i g h  m a g n e s i u m  or low 
ca lc ium c o n c e n t r a t i o n s  are  used to  p r e v e n t  t he  i n i t i a t i o n  
of musc le  con t r ac t i on ,  t he re  is on  t he  c o n t r a r y  a n  in i t i a l  
p o t e n t i a t i o n  of successive E P P s  in a t e t a n i c  t ra in .  A 
r ea sonab le  e x p l a n a t i o n  of th i s  o b s e r v a t i o n  seems to  be  
t h a t ,  due to  h i g h  m a g n e s i u m  a n d  low ca lc ium c o n c e n t r a -  
t ion ,  a smal le r  f r ac t i on  of t he  ava i l ab le  ACh is re leased  b y  
each  impul se  t h a n  in the  n o r m a l  or cu ra r i zed  p r e p a r a t i o n .  
The  n e r v e  t e r m i n a l s  are t h u s  spa red  for  the  serious t r a n s -  
m i t t e r  dep le t ion  f rom wh ich  t h e y  p r o b a b l y  suffer  in  
cu ra r i zed  p r e p a r a t i o n s  ~,s. Th i s  h y p o t h e s i s  p resupposes  
t h a t  t h e  a m o u n t  of ava i l ab le  ACh is r o u g h l y  t h e  same  in 
t he  d i f f e ren t  e x p e r i m e n t a l  s i t u a t i o n s  m e n t i o n e d .  T he  
m e c h a n i s m s  concerned  w i t h  m ob i l i z a t i on  and  release of 
t r a n s m i t t e r  are  m o s t  p r o b a b l y  in f luenced  b y  t he  sub-  
s tances  used.  An  a t t e m p t  was the re fo re  m a d e  to  inves t i -  
ga te  t e t a n i c  series of E P P s  w i t h o u t  a d d i n g  a n y  m o d i f y i n g  
agents .  Th i s  is desc r ibed  cursor i ly  in  t he  following. 

Us ing  the  m e t h o d  f i rs t  desc r ibed  b y  ]~ARSTAD 11, in 
wh ich  t h e  muscle  f ibres  of a n  i so la ted  r a t  d i a p h r a g m  s t r ip  
were cu t  t r a n s v e r s a l l y  on  e i t he r  side of t he  e n d p l a t e  

region,  i t  is poss ible  w i t h i n  a l imi ted  t i m e  pe r iod  ( a b o u t  
30 120 ra in  a f t e r  cu t t ing )  to  m a k e  i n t r a c e l l u l a r  r ecord ings  
of E P P s  w i t h o u t  t he  d i s t u r b i n g  effect  of musc le  con t r ac -  
t ions  (Figures  1, 2, a n d  3). The  fol lowing c r i t e r i a  show 
t h a t  the  r ecorded  p o t e n t i a l s  rea l ly  are E P P s :  (i) Min ia -  
t u r e - e n d p l a t e  p o t e n t i a l s  ( m E P P s ) ,  i n d i c a t i n g  t h a t  t he  
e lec t rode  is s t a n d i n g  a t  o r  close to  t he  endp la t e .  (if) Sum-  
m a t i o n  of two  impulses  in qu i ck  succession.  (iii) E longa -  
t i on  of t he  p o t e n t i a l s  (Figure  3 B a n d  C) a f t e r  a d d i t i o n  of 
a n  a c e t y l c h o l i n e s t e r a s e - i n h i b i t o r  (pros t igmine) .  

F igure  1 shows record ings  of i nd i r ec t l y  evoked  t r a i n s  
of E P P s  a t  50/sec (B) a n d  100/sec (C) l a s t i ng  a b o u t  5 sec 
each.  The  in i t ia l  phase  of each  t r a i n  is c h a r a c t e r i z e d  b y  
a 10 20% fall  in  t h e  E P P  a m p l i t u d e  fol lowed b y  a g r a d u a l  
increase ,  wh ich  to  some e x t e n t  depends  on  t h e  s t i m u l a t i o n  
f r equency .  On  f u r t h e r  s t i m u l a t i o n  t h e r e  is a g r a d u a l  de-  
cl ine in t he  a m p l i t u d e  of t he  E P P s ,  w h i c h  reaches  ha l f  t he  
or ig ina l  va lue  in  a b o u t  5 ra in  a t  a f r e q u e n c y  of 50/sec 
(F igure  2). 

I t  was  checked  a t  h i g h e r  sweep ve loc i ty  t h a t  no  pre-  
s y n a p t i c  fa i lure  18 was p resen t .  F r o m  f ibre  to  fibre,  on ly  

1 A. W. LILEV and K. A. K. NORTH, J. Neurophysiol. /6, 509 (1953). 
A. LUNDBERG and H. QUILISCH, Acta physiol, scan& 30, Suppl. 
111, 111 (1953). 

a j .  I. HUBBARD and W. D. WILLIS, J, Physiol., Lond. 163, 115 
(1962). 

40 .  F. HUTTER, J. Physiol., Lond. 118, 216 (1932). 
5 M. OTSUKA, M. ENDO, and Y. NOSOMURA, Jap. J. Physiol. 12, 573 

(1962). 
s j .  C. EecLEs, The Physiology ol Synapses (Springer Verlag, Beflin- 

G6ttingen-Heidelberg 1964). 
7 j .  C. ECCLE$, B. KATZ, and S. KUFFLRR, J. Neurophysiol. 4, 363 

(1941). 
s K. NARSS, Acta pharmaeol, toxicol. 8, 400 (1952). 
9 G. LILLEHEIL and K. NxEss, Acta physiol, scand. 52, 120 (1961). 

10 W. F. RIKER JR., J .  ROBERTS, F. G. STANDAERT, and  H. FUJIMORI, 
J. Pharmaeol. 121, 286 (1957). 

11 j .  A. B. BARSTAD, Exper. 18, 579 (1962). 
12 j .  I. HUBBARD and R. F. SCRmDr, Nature 191, 1103 (1961). 
18 K. KRNJrVld and R. MIL~DI, J. Physiol., Lond. 140, 440 (1958). 


