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vole de d 6 v e l o p p e m e n t ,  a t t e i g n e n t  u n e  p lus  g r a n d e  
taille. L ' a u t e u r  suppose  que  cc p h 6 n o m ~ n e  es t  dfi & ta 
p ro longa t ion  de  la  du r6e  d ' a e t i v i t 6  de  t ' h o r m o n e  s o m a t o -  
trope du foie a t t e i n t .  

Brain Concentrat ions  of L S D - 2 5  (Delysid) after 
Intracerebral  or  In travenous  A d m i n i s t r a t i o n  

in Consc ious  A n i m a l s  

After  i n t r a p e r i t o n e a l  a d m i n i s t r a t i o n  of C 14 labe l led  
LSD to ra ts ,  BOVD et al .  ~ f o u n d  48.5 71 .2% of t h e  dose  
in the  g a s t r o i n t e s t i n a l  t r a c t .  LANZ, CERLETTI, a n d  
ROTHLIN 2 s h o w e d  t h a t  t h e  d r u g  d i s a p p e a r e d  r a p i d l y  
from the  b lood  a n d  c o n c e n t r a t e d  in t h e  l iver .  T h e  con-  
cen t r a t ion  in  t h e  b r a i n  a lso  d e c r e a s e d  r a p i d l y  b u t  was  
i n d e p e n d e n t  of t h e  b lood  level  a f t e r  e q u i l i b r i u m  h a d  b e e n  
establ ished.  I n  t h e  m o u s e  STOLE et  al .  s s h o w e d  t h a t  i n t r a -  
venous Ct4-Delys id  u n d e r w e n t  c h e m i c a l  a l t e r a t i o n  a n d  
was r ap id ly  e x c r e t e d  v i a  t h e  l iver  a n d  bi le  i n to  t h e  sma l l  
intest ine.  S imi l a r  r e su l t s  were  o b t a i n e d  in r a t s  w i t h  
biliary f is tulas .  I n  al l  cases  t h e  c o n c e n t r a t i o n  of t h e  d r u g  
in the  b r a i n  was  e x t r e m e l y  smal l .  I n  v iew of t h e  p r o f o u n d  
psychic c h a n g e s  i n d u c e d  b y  v e r y  s m a l l  doses  of Detys id ,  
it is e s sen t i a l  t o  o b t a i n  m o r e  i n f o r m a t i o n  t o  c o r r e l a t e  
brain c o n c e n t r a t i o n s  w i t h  b e h a v o r a l  changes .  W e  h a v e  
now u n d e r t a k e n  e x p e r i m e n t s  to  s t u d y  t h e  d i s t r i b u t i o n  
and e l i m i n a t i o n  of L S D  in an ima l s ,  a r e l a t i v e l y  h igh  
brain c o n c e n t r a t i o n  of L S D  b e i n g  p r o d u c e d  b y  i n t r a -  
cerebral  i n j ec t ion .  W e  also c o m p a r e d  the se  a n i m a l s  w i t h  
control a n i m a l s  t r e a t e d  w i t h  t h e  d r u g  b y  t h e  i n t r a v e n o u s  
route. The  c o n c e n t r a t i o n  of t h e  C t 4 - L SD  a n d  i t s  m e t a -  
bolites in  t h e  b r a i n ,  l iver ,  a n d  s m a l l  i n t e s t i n e  was  follow- 
ed by  a c t i v i t y  m e a s u r e m e n t s  u s ing  t h e  s a m e  p r o c e d u r e s  
and c o u n t i n g  e q u i p m e n t  as p r e v i o u s l y  de sc r ibed  b y  
STOLL et al .4,  

The Cl*-Delys id  (25 #g,  2.73 × 105 c .p .m,  pe r  an ima l )  
was in j ec t ed  i n t r a c e r e b r a l l y  a c c o r d i n g  to  t h e  p r o c e d u r e  
of HALEY a n d  McCoRMiCK 5 or  i n t r a v e n o u s l y  v ia  t he  
caudal ve in  of w h i t e  mice,  w h i c h  were  d e c a p i t a t e d  in  
series of f ive  a f t e r  5, 10, 20, 40 a n d  80 min .  T h e  o r g a n s  
of the  s ame  g r o u p  a n d  ser ies  were  c o m b i n e d ,  h o m o g e n i z -  
ed wi th  wa te r ,  a n d  a l i q u o t s  of t h e  s u s p e n s i o n  were 
analyzed a~ter f r eeze -d ry ing .  T h e  re su l t s  p r e s e n t e d  
graphical ly  in  t h e  F i g u r e  a re  b a s e d  on  t h e  m e a n  of two 
de te rmina t ions .  

Changes  in b e h a v i o r  of t h e  mice  b e g a n  i m m e d i a t e l y  
after i n t r a c e r e b r a l  i n i e c t i o n  a n d  3 ra in  a f t e r  i n t r a v e n o u s  
inject ion;  a f t e r  t h a t  t i m e  t he  ef fec ts  were  i n d i s t i n g u i s h -  
able in t h e  t w o  g roups .  T h e  c h a n g e s  i nc luded  h y p e r -  
exci tabi l i ty ,  s e n s i t i v i t y  to  s o u n d  a n d  touch ,  p i loerec t ion ,  
and a pecul ia r  musc l e  t w i t c h  in t h e  l u m b a r  a rea  accom-  
panied b y  a l t e r n a t e  s t a m p i n g  of all  4 feet.  These  s y m p -  
toms were s t i l l  p r e s e n t  a t  t h e  end  of t h e  o b s e r v a t i o n  
period w h e n  t h e  c o n c e n t r a t i o n  of t h e  d r u g  in t h e  b r a i n  
had reached  i ts  l owes t  level ,  i n d e p e n d e n t l y  of t h e  r o u t e  
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of a d m i n i s t r a t i o n .  T h i s  i n d i c a t e s  t h a t  t h e  v e r y  s m a l t  
a m o u n t s  of t h e  d r u g  e n t e r i n g  t h e  b r a i n  a f t e r  i n t r a v e n o u s  
i n j e c t i o n  a re  su f f i c i en t  to  p r o d u c e  s i m i l a r  e f fec ts  t o  
those  caused  b y  t h e  r e l a t i v e l y  large  q u a n t i t i e s  i n t r o d u c e d  
b y  i n t r a c e r e b r a l  a d m i n i s t r a t i o n .  
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T h e  m o s t  s u r p r i s i n g  r e su l t  of t h e  p r e s e n t  e x p e r i m e n t s  
is, howeve r ,  t h e  r a p i d i t y  w i t h  which ,  a f t e r  i n t r a c c r e b r a l  
in j ec t ion ,  the  d r u g  leaves  t h e  b ra in ,  a p p e a r s  in  t h e  l iver ,  
a n d  is e x c r e t e d  i n t o  t h e  i n t e s t i n e  (F igure) .  D u r i n g  t h e  
f i rs t  h o u r  of t h e  e x p e r i m e n t  t he  c o n c e n t r a t i o n  in t h e  
l iver  a n d  t he  smal l  i n t e s t i n e  is even  g r e a t e r  a f t e r  i n t r a -  
ce reb ra l  t h a n  a f t e r  i n t r a v e n o u s  in j ec t ion .  A l t h o u g h  t h i s  
l a s t  f i nd ing  c a n n o t  be  c o m p l e t e l y  e x p l a i n e d  a t  t h e  
p r e s e n t  t ime ,  t h e  r e su l t s  show v e r y  c l ea r ly  t h a t  c o n t r a r y  
to  e x p e r i e n c e  w i t h  o t h e r  s u b s t a n c e s ,  e.g. a d r e n a l i n e ,  t h e  
b l o o d - b r a i n  b a r r i e r  is o n l y  e f f ic ien t  for  t h e  in f low of 
De lys id  f rom b lood  i n t o  t h e  b r a i n  b u t  p r a c t i c a l l y  n o n -  
e x i s t e n t  for  t h e  ou t f l ow  f rom b r a i n  i n t o  t h e  b lood .  A 
s imi l a r ly  r a p i d  d i s a p p e a r a n c e  of L S I )  f r o m  t h e  b r a i n  
was c o n f i r m e d  in a n  e x p e r i m e n t  o n  4 ca t s  w i t h  FELDBERG- 
SHERWOOD c a n n u l a e  e. T h e  i n t r a v e n t r i c u l a r  i n j e c t i o n  of 
50 / ,g /kg (0.1 m i / k g  of a s o l u t i o n  c o n t a i n i n g  5.47 X 10 ° 
c .p .m. /ml )  r e su l t ed  in a b r a i n  c o n c e n t r a t i o n  of  o n l y  
8 10% of t h e  i n j e c t e d  dose  w h e n  t h e  c a t s  were  sac r i f i ced  
10 ra in  a f t e r  in j ec t ion .  At  th i s  t i m e  t h e  d r u g  was  a l r e a d y  
b e g i n n i n g  to  c o n c e n t r a t e  in t h e  bile.  

These  e x p e r i m e n t s  p r o v i d e  r e n e w e d  e v i d e n c e  t h a t  
on ly  v e r y  low b r a i n  c o n c e n t r a t i o n s  of De ly s id  a re  re- 
q u i r e d  to  i n d u c e  p r o l o n g e d  b e h a v i o r a l  c h a n g e s .  The  
e x t r e m e l y  r a p i d  r e m o v a l  of L S D  f rom t h e  b r a i n  s u p p o r t s  
t he  idea  t h a t  such  c h a n g e s  a re  d u e  r a t h e r  to  a r e a c t i o n  
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s equence  t r igge red  b y  L S I )  t h a n  t o  t h e  p e r m a n e n t  
p resence  of t h e  d r u g  in  t h e  c e n t r a l  n e r v o u s  s y s t e m .  

T. J. HALEY and J. RUTSCHMANN 

Research Laboratories, Sandoz Ltd., Basle, Switzerland, 
January  18, 7957. 

Zusammen]assung 

Die  R a d i o a k t i v i t ~ i t  in Geh i rn ,  L e b e r  u n d  D i i n n d a r m  
d e r  M a u s  n a c h  i n t r a v e n 6 s e r  u n d  n a c h  i n t r a z e r e b r a l e r  
l n j e k t i o n  yon  14C-LysergsXure-d i~ i thy lamid  (DeIysid)  
w u r d e  b e s t i m m t .  E s  e r g i b t  sich,  dass  die r a d i o a k t i v e  
S u b s t a n z  n a c h  i n t r a z e r e b r a l e r  I n j e k t i o n  m i n d e s t e n s  
e b e n s o  schne l l  in  de r  L e b e r  e r s c h e i n t  u n d  d u r c h  die 
Gal le  in  den  D t i n n d a r m  a u s g e s c h i e d e n  wird ,  ais da s  be i  
i n t r a v e n 6 s e r  A n w e n d u n g  d e r  Fa l l  ist. D a  n a c h  i n t r a -  
v e n 6 s e r  I n j e k t i o n  des m a r k i e r t e n  De lys ids  n u r  e ine  
m i n i m a l e  A k t i v i t a t  im  G e h i r n  e r r e i ch t  wird,  k a n n  ge- 
sch lossen  we rden ,  da s s  die B t u t - L i q u o r - S c h r a n k e  wohl  
den  l ~ b e r t r i t t  des  De lys ids  v o m  B l u t  ins G e h i r n  weit-  
g e h e n d  h e m m t ,  a b e t  d e n  A u s t r i t t  de r  V e r b i n d u n g  aus  
d e m  G e h i r n  n i c h t  b e h i n d e r t .  

Die  schne l te  A u s s c h e i d u n g  y o n  1 4 C - m a r k i e r t e m  Dely.- 
s id aus  d e m  G e h i r n  n a c h  i n t r a v e n t r i k u l i i r e r  I n j e k t i o n  
w u r d e  in V e r s u c h e n  a n  d e r  K a t z e  best~it igt .  

cule ~, te g lycog~ne  en  6 t a n t  ta  source  essen t ie l lO.  D'une 
p a r t  le syst&me s ino -au r i cu l a i r e  a u r a i t  u n  n%tabolisme 
n o n - e x c l u s i v e m e n t  g luc id ique  et ,  d ' a u t r e  pa r t ,  p a r  suite 
de  l ' 6pa i s seur  du  v e n t r i c u l e  e t  de la  m i n c e u r  du  systbme 
s ino-aur i cu la i r e ,  l ' a s p h y x i e  do l t  se fa i re  s en t i r  plus 
r a p i d e m e n t  d a n s  le v e n t r i c u l e  que  d a n s  le sys t~me  sin0- 
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L'asphyxie, moyen d'analyse de l'61ectrocardio- 
gramme de grenouille 

D a n s  u n  p r 6 c 6 d e n t  t r a v a i I t  nou s a v o n s  m o n t r 6  p a r  vo le  
ch i ru rg ica le ,  que  le s y s t 6 m e  s i n o - a u r i c u l a i r e  - vo i re  Ie 
s inus  v e i n e u x  seul - de g renou i l l e  p o u v a i t  l iv re r  u n  t r a i n  
d ' o n d e s  61ectr iques t e r n a i r e  ~ s o m m e t s  P R T .  La  vo le  
c h i m i q u e  p e u t  ~tre  une  a u t r e  m a n i 6 r e  d ' i so le r  les 616- 
m e n t s  d ' u n  m ~ m e  s y s t 6 m e  e t  p e u t  l ' 6 t re  de  fa~on auss i  
eff icaee que  la m a n i 6 r e  ch i rurg ica le .  P r6c i s6men t ,  avec  
l ' ac ide  m o n o i o d a c 6 t i q u e ,  il es t  poss ib le  de d issocier  le 
f o n e t i o n n e m e n t  au r i cu l a i r e  du  f o n c t i o n n e m e n t  v e n t r i -  
cu la i re  du  e<eur de grenoui l le ,  E n  a6robiose,  en  s o l u t i o n  
de R inger ,  5~ 200 C, un  cceur s u b t o t a P  isol6, n o n  pe r fus6  
ma i s  s o u m i s  h. u n e  a g i t a t i o n  p6 r iod ique  se lon la  m 6 t h o d e  
61abor6e% m o n t r e  u n  t r a i n  d ' o n d e s  6 lec t r iques  t e r n a i r e  
t y p i q u e .  L ' a d j o n c t i o n  d ' u n e  s o l u t i o n  de R i n g e r  r en fe r -  
m a n t  de  l ' ac ide  m o n o i o d a c 6 t i q u e  de tel le  so r t e  que  la  
c o n c e n t r a t i o n  f ina le  en  ee t  i n h i b i t e u r  soi t  a p p r o x i m a t i v e -  
m e n t  de  0,15 • 10-a M,  a m i n e ,  apr~s  1 h env i ron ,  l ' a r r ~ t  
de la  c o n t r a c t i o n  v e n t r i c u l a i r e  t a n d i s  que  se m a i n t i e n t  la  
c o n t r a c t i o n  s ino-aur i cu la i r e .  Or,  apr~s  a m p l i f i c a t i o n  con -  
venab le ,  le t r ac6  61ec t rograph ique  r e s t i t u e  u n  t r a i n  
d ' o n d e s  61ectr iques  t e r n a i r e  5~ s o m m e t s  P R T .  L a  F i g u r e  
c i -cont re  fair  6 t a t  de ces r6su l t a t s .  

Des  fa i rs  c o m p a r a b l e s  p e u v e n t  ~ t re  o b t e n u s  au  mo-  
m e n t  de  l ' a r r6 t  v e n t r i c u t a i r e  a v e c  u n  cceur  s u b t o t a l  de  
grenoui l le ,  pine6 en  a tmosph~. re  d ' a z o t e  d a n s  du  R i n g e r  
gtucos6 ~ 0,5 g/1. 

Le  m a i n t i e n  de la  seule a c t i v i t 6  s i no - au r i eu l a i r e  n o u s  
p a r a i t  ~tre la cons6quence  du  m f i t abo l i s m e  p r inc ipa le -  
m e n t  - si ce n ' e s t  e x c l u s i v e m e n t  - g iuc id ique  d u  v e n t r i -  
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SystSme sino-auriculaire soul cn mouvement (65 e min) 

au r i cu l a i r e  a m e n a n t  l ' a r r 6 t  du  ven t r i cu le .  Dans  ces 
c o n d i t i o n s  le c o u r t - c i r e u i t a g e  6 l ec t r ique  p a r  le ventricule 
ne  se r6alise p lus  et ,  seul, le s y s t 6 m e  sino-auriculaire,  
encore  fonc t ionne l ,  p e n t  l ivrer ,  k l ' a m p l i t u d e  pros, un 
t r a i n  d ' o n d e s  comple t ,  

B. RYBAK et  J,  TR1~PEAU 

Facultd des Sciences, Bordeaux, le 14 ]anvier t957. 

Summary  

W h e n  t h e  v e n t r i c l e  of t h e  frog h e a r t  is s topped  in 
a n a e r o b i o s i s  o r  in  ae rob ic  c o n d i t i o n s  b y  m e a n s  of iod- 
ace t i c  acid,  t h e  s i n o - a u r i c u l a r  s y s t e m  a lone  c a n  give PRT 
de f l ec t i ons  d e t e c t e d  b y  a h i g h  e lec t r ica l  ampl i f ica t ion .  
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1 t3. RY~AK et J. R~r~AIz, Exper, I~, 438 (i956}. 
2 13. RYBAK, C. r. Acad, Sci. ~11, 1411 (1955); 212, 282 (1956). 


