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c a n t l y  longer  t h a n  a f te r  10 m g / k g  of A1-THC alone (bar  4; 
t = 3.16; df = 14; p < 0.01). I n  addi t ion ,  t he  mice  g iven  
20 m g / k g  of zJ~-THC plus  100 m g / k g  of C H P C  (bar 9) were 
anes the t i zed  s ign i f i can t ly  longer  t h a n  those  mice  g iven  
only  20 m g / k g  of A~-THC (bar  7; t = 3.00; df = 14; 
p < 0.01): The  lower dose of CHPC, however ,  d id  no t  
r e l i ab ly  a l t e r  t he  p ro long ing  effect  of e i the r  dose of 
A t -THC (bar  5 and  8). 

Ne i t he r  dose of C t I P C  nor  of zJ1-Tt-IC g iven  a lone  or in  
c o m b i n a t i o n  induced  loss of t he  r i gh t i ng  reflex. 

Discussion. The  CNS dep re s san t  effects of b a r b i t a l  are 
due  a l m o s t  exc lus ive ly  to t he  p a r e n t  c o m p o u n d  since t h e  
d rug  is excre ted  a h n o s t  100% as t he  u n c h a n g e d  mole-  
cule~, ~~ Modi f ica t ion  of t he  pha rmaco log ic  a c t i v i t y  of 
b a r b i t a l  is the re fore  n o t  a t t r i b u t a b l e  to  a l t e r a t i on  of i ts  
me tabo l i sm.  Thus ,  p r o l o n g a t i o n  of b a r b i t a l  hypnos i s  
b y  A~-THC is m o s t  l ike ly  due  to  t he  cen t r a l  dep re s san t  
a c t i v i t y  of A~-TI-IC. P r e s e n t  f ind ings  ind ica te  t h a t  C H P C  
enhances  t he  ab i l i t y  of A~-THC to p ro long  b a r b i t a l  
s leeping t ime,  ye t  t he  an t ib io t i c  has  no effect  i tself  on  
b a r b i t a l  ac t iv i ty .  S K F  525-A s imi la r ly  a u g m e n t s  t he  
A~-THC induced  p ro l onga t i on  of b a r b i t a l  hypnos i s  ~ as 
well  as i nh ib i t s  t he  hepa t i c  m i c r o s o m a l - m e d i a t e d  oxida-  
t ion  of A~-THC to ts  7 -hydroxy  m e t a b o l i t e  2. 

C H P C  added  in v i t ro  i nh ib i t s  t h e  ox ida t i on  of amino-  
pyr ine ,  codeine,  acetani l id ,  a n d  h e x o b a r b i t a l  in  t h e  
9 , 0 0 0 •  s u p e r n a t a n t  f r ac t ion  of homogen ized  m u r i n e  
l ivers  a. E t h y l m o r p h i n e  N - d e m e t h y l a s e  a c t i v i t y  of t he  
1 0 0 , 0 0 0 •  r a t  l iver  m i c r o s o m a l  f r ac t ion  is l ikewise 
i n h i b i t e d  b y  CHPC, w h e t h e r  added  in v i t ro  or admin i s -  
t e red  in v ivo  n. P r e s e n t  obse rva t ions  sugges t  t h a t  C H P C  
also inh ib i t s  t h e  in v ivo  b i o t r a n s f o r m a t i o n  of Aa-THC in 
mice  and,  thus ,  p r e s en t  a d d i t i o n a l  ev idence  of t he  
a p p a r e n t l y  nonspeci f ic  i n h i b i t o r y  inf luence  of C H P C  on 
t he  d rug  m e t a b o l i z i n g  func t ions  of hepa t i c  mic rosomM 
enzymes.  B y  inference,  p r e s e n t  d a t a  also s u p p o r t  t he  

p rev ious  conclus ion 1 t h a t  t he  CNS d e p r e s s a n t  effect  of 
A1-THC, a t  leas t  w i t h  respec t  to  i t s  i n t e r ac t i on  w i t h  
b a r b i t a l  anes thes ia ,  is due to t h e  p a r e n t  molecule  r a t h e r  
t h a n  a b i o t r a n s f o r m a t i o n  p r o d u c t  ~2. 

Rdsumd. L ' a u g m e n t a t i o n  de l ' anes th6s ie  p rodu i t e  p a r  le 
b a r b i t M  chez la souris  t r a i t6e  au A ~ - t 6 t r a h y d r o c a n n a b i n o l  
(At-THC) ~ 10 ou 20 m g / k g  p a r  vote  i.p. est  accen tu6e  
d ' u n e  mani~re  s igni f ica t ive  p a r  le t r a i t e m e n t  pr6a lable  au  
ch lo ramph6n ico l  (CHPC) g 100 mg/kg ,  ma t s  non  pas  p a r  
50 m g / k g  de ce compos6 in jec t6  p a r  vote  i.p. Le C H P C  seul 
n ' a  a u c u n  effet. Le  C H P C  6 ran t  u n  i n h i b i t e u r  des sys t~mes  
e n z y m a t i q u e s  des mic rosomes  h @ a t i q u e s ,  on  en a conclu  
que  l 'e f fe t  du  A1-THC sur  le p r o l o n g e m e n t  de la dur6e du  
sommei l  au b a r b i t a l  est  dfl au  compos6 p a r e n t  p l u t 6 t  q u ' g  
Fun  des p rodu i t s  de t r a n s f o r m a t i o n  biologique.  
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Spontaneous  Release  and During Metrazol  Convuls ions  of 5 -Hydroxytryptamine  in S o m e  Brain 
Regions  of Consc ious  Cat 1 

The  release of 5 -HT f rom t he  super fused  c a u d a t e  nucleus  
a n d  s e p t u m  2 a n d  per fused  ce rebra l  ven t r i c les  has  a l r eady  
been  s tud ied  a. Recen t ly ,  t he  release of th i s  a m i n e  f rom 
the  b r a i n  t i ssue  of conscious  a n i m a l s  received more  
a t t en t ionS ,  ~. F u r t h e r m o r e ,  t h e  d a t a  on  t h e  release of 
5 -HT d u r i n g  convuls ions  are st i l l  lacking,  t h o u g h  t he  
r epor t s  on  t h e  5 -HT t i ssue  c o n t e n t  d u r i n g  convuls ions  
are con t r ad i c to ry67  a. Thus ,  in  t he  l igh t  of these  f indings ,  
i t  was of in t e res t  to  i nves t i ga t e  t he  s p o n t a n e o u s  release,  
and  t h a t  du r ing  me t r azo l  convuls ions ,  of 5 -HT w i t h i n  
va r ious  subcor t i ca l  and  mesencepha l i c  s t r u c t u r e s  of 
u n a n e s t h e t i z e d  an ima l s  b y  newly  deve loped  ' push -pu l l '  
t echn ique .  

Materials and method. T he  e x p e r i m e n t s  were pe r fo rmed  
on 11 a d u l t  ca ts  of e i the r  sex, we igh ing  b e t w e e n  2.4-4.0 
kg. Fo l lowing  asept ic  surgical  p rocedures  descr ibed pre-  
v iously" ,  4 -8  ' push -pu l l '  c annu lae  were i m p l a n t e d  so t h a t  
t he  t ips  res ted  in one or more  subcor t i ca l  and  m e s e n -  
cephal ic  regions.  To perfuse  t h e  t i ssue  s u r r o u n d i n g  t h e  
t ips  of t he  ' push -pu l l '  cannulae ,  a m u l t i c h a n n e l  in fus ion  
w i t h d r a w a l  p u m p  was used. Pos tope ra t ive ly ,  a 5-day 
i n t e rva l  e lapsed  before  t he  f i rs t  expe r imen t .  A Locke or 
Krebs  so lu t ion  a t  a p i t  of 7.3 was per fused  a t  a c a n n u l a  
t i p  a t  a r a t e  of 30 to  50 ~l /ml  ra in  over  an  i n t e rva l  of 
30 min.  Samples  were accep ted  for assay  if t he  v o l m n e  of 
t h e  e f f luen t  was  clear a n d  devoid  of t i ssue  f r agments .  
D u r i n g  t he  course of a con t ro i  perfusion,  t he  a n i m a l  was  
held  gen t ly  and  showed no u n t o w a r d  signs of d i s t u r b a n c e  

or d iscomfor t .  However ,  w h e n  t he  per fus ion  was car r ied  
ou t  d u r i n g  convuls ions ,  t h e  ca t  was  held  in to  a 
r e s t r a in ing  box  so t he  h e a d  was  outs ide  t h e  box.  The  
ef f luents  were col lected on  ice a n d  if no t  t e s t ed  on t h e  
same day,  were k e p t  a t  - -10  ~ un t i l  assayed.  Ord inar i ly ,  
1-2  days  e lapsed b e t w e e n  a con t ro l  pe r fus ion  and  a 
per fus ion  car r ied  ou t  d u r i n g  m e t r a z o l  convuls ions .  A t  t h e  
conclus ion  of each  e x p e r i m e n t  t he  pe r fus ion  si te  was  
ver i f ied  fol lowing s t a n d a r d  h is to logica l  procedures .  

The  c o n t e n t  of 5 -HT in each  30 ra in  s ample  was de ter -  
m i n e d  b y  t h e  sens i t ive  m e t h o d  of VANE 1~ t h e  i so la ted  
r a t  s t o m a c h  fundus  str ip.  The  con t r ac t i l e  a c t i v i t y  of a 
pe r fusa t e  was cons idered  to be  due  to  5 -HT on ly  if a) 
t he  c o n t r a c t i o n  p roduced  b y  a sample  was of s imi la r  
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Release of 5-HT in ng per 30 min in control perfusates and during metrazoi convulsions within various brain structures of unanesthetized eat 

Anatomical region Resting release . Metrazol Position of cannula 
(60-90 mg/kg) 

Caudate nucleus < 0.2 < 0.2 AP = 19.0 
1.4 1.6 AP = 18.0 
0.7 < 0.2 AP = 16.0 

0.5 1.4 AP = 16.0 
< 0.1 < 0.1 AP -- 15.0 
< 0.3 < 0.3 AP = 14.0 

Amygdala < 0.1 < 0.1 AP = 15.0 
1.6 1.4 AP = 15.0 

< 0.2 0.4 AP = 12.5 
0.5 1.5 AP = 10.5 

< 0.3 < 0.3 AP = 9.0 

Hippocampus 0.4 1.0 AP = 4.0 
< 0.1 < 0.1 AP = 1.0 

Border between Colliculus superior ai~d Corpus geniculatum mediale 0.5 2.0 A P =  4.0 
Colliculus superior 0.7 1.8 AP = 2.0 
Mesencephalic reticular formation << 0.2 < 0.2 AP = 2.0 

Mean 4- standard error 0.8 • 0.12 1.3 ~ 4- 0.3 

The mean is calculated only from the sites releasing 5-HT (values >_ 0.4 ng/30 min). ~ Not significantly different from control (P > 0.05). 
AP are the coronai levels of sites in brain structures. 

s h a p e  a n d  m a g n i t u d e  to t h a t  caused  b y  5 -HT;  a n d  
b) i t  was  abo l i shed  b y  e i ther  m e t h y s e r g i d e  or b r o m -  
iyserg ic  acid added  to t he  b a t h  in doses of 10 to 20 btg. 
Va lues  for  5 - H T  were ca lcu la ted  in t e r m s  of t he  c rea t in ine  
p h o s p h a t e  sal t .  

Results and discussion. F r o m  an  ana lys i s  of 16 pe r fus ion  
s i t e s  in c a u d a t e  nuc leus ,  a m y g d a l a ,  h i p p o c a m p u s ,  col- 
l iculi  a n d  m e s e n c e p h a l i c  r e t i cu la r  fo rma t ion ,  2 t y p e s  of 
loci were ident i f ied .  The  f i rs t  t y p e  r ep re sen t s  t he  po in t s  
a t  wh ich  5 - H T  was  f o u n d  in a m o u n t s  large e n o u g h  to 
be de tec ted  b y  t h e  biological  a s s a y  (values  >~ 0.4 rig/30 
min) .  Th ese  p o i n t s  c o n s t i t u t e d  50% of t h e  t o t a l  n u m b e r  
e x a m i n e d .  A n a t o m i c a l l y ,  t he  s i tes  e x t e n d e d  as fa r  as 
t h e  head  of c a u d a t e  nuc leus  (AP = 18.0) and  were s ca t t e r e d  
t h r o u g h o u t  t h e  anaygda la la  c a u d l y  t h r o u g h  t he  h ippo-  
c a m p u s  an d  colliculi (Table). T h e y  were i n t e r spe r sed  w i t h  
p o i n t s  a t  wh ich  5-t-IT was  n o t  de tec ted .  I n  these  ar  eas, t he  
r e s t i ng  release of 5 - H T  va r i ed  f r o m  0.5-1.6 ng  per  30 m i n  
p e r f u s i o n  in te rva l .  

T h e  second  t y p e  of locus compr i s ed  50% of all t h e  s i tes  
pe r fused ,  a n d  were those  a t  wh ich  5 -HT  was  n o t  re leased 
in de t ec t ab l e  q u an t i t i e s .  T h e  s i tes  a t  w h i c h  5 - H T  was  n o t  
re leased  e x t e n d e d  f r o m  t h e  m o s t  rostra1 po r t i on  of t h e  cau-  
d a t e  nuc leus  (AP = 19.0) to t h e  mesencepha l i c  r e t i cu la r  
f o r m a t i o n  (AP = 2.0). The re  were 8 of t he se  loci wh ic h  
were  i n t e r m i n g l e d  w i t h  t he  f i r s t  t y p e  of s i tes  (Table), 

T he  ave rage  r e s t i ng  o u t p u t  was  0.8 ~ 0.12 ng  per  
30  m i n  in t h o se  8 s i tes  a t  wh ich  5-t-IT was  released.  
I n t r a p e r i t o n e a l  in jec t ions  of m e t r a z o l  (60-90 mg/kg)  
t e n d e d  to  ra ise  t h e  re lease  of 5 - H T  f r o m  subcor t i ca l  
s t r u c t u r e s  a n d  colliculi  a t  wh ich  s i tes  t h i s  a m i n e  was  
s p o n t a n e o u s l y  released.  Af t e r  met razoI ,  t h e  m e a n  ra t e  
of 5 - H T  release  a m o u n t e d  to  1.3 -4- 0.3 n g  per  30 m i n  
( P  > 0.05), as s h o w n  in t h e  Table .  I n  s i tes  a t  wh ic h  
s p o n t a n e o u s  re lease  of 5 -HT  was  no t  de tec ted ,  the  p resence  
of th i s  a m i n e  was  n o t  u s u a l l y  s h o w n  d u r i n g  convuls ions ,  
e v e n  w h e n  m e t r azo l  was  used  in t he  dose of 90 mg/kg .  

T he  f ind ings  o b t a ined  in t he se  e x p e r i m e n t s  show t h a t  
t h e  s p o n t a n e o u s  release of 5-I-IT in t he  b r a in  s t r u c t u r e s  
m e n t i o n e d  is low or no t  de t ec t ab l e  a t  some  sites.  The  
s i tes  releasing,  as well  as t hose  no t  re leas ing  5-HT,  were 
wide ly  d i s t r i b u t e d  in subcor t i ca l  s t ruc tu re s ,  colliculi a nd  
m e s e n c e p h a l i c  r e t i cu la r  f o rma t ion .  T h u s ,  t he se  r e su l t s  

s t r o n g l y  sugge s t  a n  u n e v e n  d i s t r i bu t i on  of 5 - H T  w i t h i n  
the  brain s t r u c t u r e s  m e n t i o n e d .  

The  r e su l t s  of a n u m b e r  of s tud ie s  on t he  release of 
n e u r o t r a n s m i t t e r  a g e n t s  in t he  pe r iphe ra l  a n d  a u t o n o m i c  
n e r v o u s  s y s t e m  h a v e  s h o w n  t h a t  t he se  s u b s t a n c e s  are  
re leased f r o m  ne rve  t e rmina l s .  T h e  l imbic  s t r u c t u r e s  a n d  
colliculi are k n o w n  to c on t a in  ne rve  t e r m i n a l s  f r om ascend-  
ing  sero tonerg ic  n e u r o n e s  w i th  cell bodies  s i t u a t e d  in t h e  
lower b r a in  s t e m  n.  F u r t h e r m o r e ,  in  t h e  cat ,  les ions  
i n t e r r u p t i n g  b r a in  s t e m  a sc e nd ing  f ibres  t r ave l l i ng  a long  
t he  base  of t he  m i d b r a i n  p r o d u c e d  a s ign i f i can t  decrease  of 
t he  h y p o t h a l a m i c  a n d  s t r i a t a l  s e r o t o n i n ~ .  I n  v iew of 
these  f indings ,  i t  is poss ible  t h a t  5 -H T  w i t h i n  t he  subcor t i -  
cal s t r u c t u r e s  a n d  colliculi m e n t i o n e d  or ig ina tes  m a i n l y  
f rom these  t e rmina l s .  

In  these  e x p e r i m e n t s ,  convu l s ions  p r o d u c e d  b y m e t r a z o l  
did  no t  c ha nge  s ign i f i can t ly  t h e  5 -H T  release f r o m  the  
subcor t i ca l  a nd  me se nc e pha l i c  b r a in  regions.  T h e  p r e s e n t  
e x p e r i m e n t s  t e n d  to  c on f i rm  the  earl ier  sugge s t i on  t h a t  
5 - H T  c o n t e n t  in t he  whole  b r a in  is no t  s i gn i f i can t ly  
a l te red  d u r i n g  convuls ions .  

Rdsumd. N o u s  a v o n s  6tudi6 p a r  la  t e c h n i q u e  <~push- 
p u l b  su r  des c ha t s  n o n  anes th6si6s ,  la l ib6ra t ion  du  5 - H T  
d a n s  les f o r m a t i o n s  souscor t ica les  e t  m 6 s e n c 6 p h a l i q u e s  
du  cerveau,  e t  y a v o n s  t r ouv6  d e u x  types .  D a n s  le pre-  
mier,  nous  a v o n s  pu  c o n s t a t e r  la pr6sence  de la 5 -H T  par  
les m 6 t h o d e s  biologiques,  ma t s  da ns  le second,  ce t te  a m i n e  
m a n q u a i t .  Le  m6t razo l  (60-90 mg/kg)  n ' e u t  pas  d ' e f fe t  
s igni f ica t i f  sur  la l ib6ra t ion  de la 5-HT.  
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