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An Antinicot inic  Act ion of Papaver ine  in the Central N e r v o u s  S y s t e m  

Prev ious  s tud ies  f rom our  l abora to ry ,  pe r fo rmed  on t h e  
n e u r o m u s c u l a r  junc t ion~ ,L  t a e n i a  coil a a n d  gangl ionic  
t r an smi s s ion  ~, i n d i c a t e d  t h a t  p a p a v e r i n e  has  an  an t i -  
n ico t in ic  effect  in t h e  pe r iphe ra l  ne r vous  sys tem.  W h e n  
an  a d e q u a t e  a n d  sens i t ive  enough  t e c h n i q u e  was used, i t  
was  possible  to  d e m o n s t r a t e  cen t r a l  ne rvous  s y s t e m  effects 
of papaver ine .  I t  was  s h o w n  t h a t  p a p a v e r i n e  m a r k e d l y  
depressed pa r adox i ca l  sleep and  increased  s low-wave 
sleep in r a t s  s. The  inf luence  of t h e  chol inergic  m e c h a n i s m s  
in t h e  b r a i n  on  t he  E E G  m a n i f e s t a t i o n  of sleep h a v e  been  
p rev ious ly  descr ibed s. These  e x p e r i m e n t s  were car r ied  
ou t  to  d e m o n s t r a t e  t he  an t in i co t in i c  ac t ion  of p a p a v e r i n e  
in t h e  cen t r a l  ne rvous  sys tem.  

Materials and methods. The  e x p e r i m e n t s  were pe r fo rmed  
in the  ' enc4phal6  isol6' p r e p a r a t i o n  of ca ts  of b o t h  sexes 
weighing  2.5-3.5 kg. The  t e chn iqu  e was essent ia l ly  s imi la r  
to  t h a t  of B~EM~RL C a n n u l a t i o n  of t he  t r a c h e a  a n d  
t r an s sec t i on  of t he  sp ina l  cord were m a d e  u n d e r  e the r  
anes thes ia .  Af te r  sp ina l  t r a n s s e c t i o n  t h e  an ima l s  were 
ar t i f ic ia l ly  respired.  E p i d u r a l  needle  e lectrodes  were in- 
ser ted  t h r o u g h  t he  skul l  for b ipo la r  r eg i s t r a t i on  of t h e  
e lec t rocor t icogram.  T he  femora l  a r t e r y  was c a n n u l a t e d  
for t he  r eg i s t r a t i on  of b lood  pressure ,  a n d  t h e  f emora l  ve in  
for d rug  in jec t ions .  T e m p e r a t u r e  of t he  an ima l s  was con- 
t ro l l ed  b y  a t h e r m o s t a t  and  hea te r .  

Results and discussion. T he  con t ro l  b lood  pressure  in our  
e x p e r i m e n t s  h a d  a m e a n  of 82.3 ~:7.5 m m  H g  ( •  
The  a d m i n i s t r a t i o n  of p a p a v e r i n e  in doses of 5.0 m g / k g  
decreased b lood pressure  to  51.7 •  m m  Hg for 1-3 min.  
A t  t he  same t i m e  a h o m o g e n o u s  cor t ica l  s y n c h r o n i z a t i o n  
began,  w h i c h  l a s t ed  for 384.5:~32.3 sec. Cort ical  desyn-  
ch ron i za t i on  was induced  in the  'enc6phal6  isol6' p repa ra -  
t ions  b y  nicot ine ,  2 - p h e n y l - 3 - m e t h y l - t e t r a h y d r o - l , 4 - o x -  
az in ium hyd roch lo r ide  ( F e n m e t r a z i n  Spots)  and  caffeine 
respect ively .  The  cor t ica l  d e s y n c h r o n i z a t i o n  induced  b y  
20 ~g/kg of n ico t ine  i.v. in  u n t r e a t e d  a n i m J s  l a s t ed  
4 1 3 . 7 •  sec. The  d e s y n c h r o n i z a t i o n  induced  b y  nico- 
t ine  g iven  a t  2 h i n t e rva l s  r e m a i n e d  re l a t ive ly  s t ab le  in 
con t ro l  animals .  P a p a v e r i n e  p r e t r e a t m e n t  (5.0 mg/kg)  
cons ide rab ly  s h o r t e n e d  the  d e s y n c h r o n i z a t i o n  induced  b y  
nicot ine .  The  d e s y n c h r o n i z a t i o n  was m a x i m a l l y  depres-  
sed 3 m i n  af te r  p a p a v e r i n e  a d m i n i s t r a t i o n  to  27.3 •  
of t he  con t ro l  value.  T h e n  t he  d u r a t i o n  of cor t ica l  desyn-  
ch ron iza t i on  g radua l ly  r e t u r n e d  to t he  control ,  r each ing  
64.9 :L9.8% 60 rain  a n d  8 5 . 8 ~ 1 1 . 3 %  120 m i n  a f te r  
p a p a v e r i n e  a d m i n i s t r a t i o n  (Figure).  T he  cor t ica l  desyn-  
ch roa i za t i on  evoked  b y  i.v. i n j ec t ion  of F e n m e t r a z i n e  

(5.0 mg/kg)  or caffeine (40 mg/kg)  in  u n t r e a t e d  cont ro l s  
las ted  1290.0 ~:103.4 sec a n d  883.4 :~67.8 sec respect ive ly .  
3 m i n  a f te r  p a p a v e r i n e  admin i s t r a t i on ,  w h e n  t h e  ac t ion  of 
n ico t ine  was m a x i m a l l y  depressed,  t he  cor t ica l  desyn-  
ch ron iza t i on  evoked  by  F e n m e t r a z i n e  a n d  caffeine was 
no t  s ign i f i can t ly  changed ,  be ing  95.2 • 9.4 % and  97.5 • 
6 .1% of cont ro ls  respect ively .  S imi la r ly  t h e  ac t ion  of 
s u b m a x i m a l  doses of F e m n e t r a z i n e  (1.0 mg/kg)  a n d  caf- 
feine (15 mg/kg)  l a s t ing  482.5:E51.4 a n d  394.3~:32.1 sec 
in u n t r e a t e d  cont ro ls  was on ly  s l igh t ly  b u t  no t  s ign i f i can t ly  
s h o r t e n e d  to 93.7:~8.6~ a n d  91 .3~10 .2~o  of controls ,  
respect ively .  

The  e x p e r i m e n t s  i nd i ca t e  t h a t  p a p a v e r i n e  is capab le  of 
i n h i b i t i n g  corLical d e s y n c h r o n i z a t i o n  induced  b y  nicot ine .  
The  i n h i b i t i o n  is long l a s t ing  a n d  de tec t ab le  more  t h a n  
2 h a f te r  p a p a v e r i n e  admin i s t r a t i on .  I n  sp i te  of p r e t r ea t -  
m e n t  w i t h  p a p a v e r i n e  t he re  were no  m a r k e d  changes  in 
t h e  d u r a t i o n  of d e s y n c h r o n i z a t i o n  evoked  b y  o the r  s t imu-  
l an t s  (Fenmet raz ine ,  caffeine) even  if t h e y  were appl ied  
in s u b m a x i m a l  doses, evok ing  cort ical  d e s y n c h r o n i z a t i o n  
c o m p a r a b l e  to  t h a t  ot n icot ine .  I n  addi t ion ,  p a p a v e r i n e  in- 
duced  cor t ica l  s y n c h r o n i z a t i o n  l a s t ing  several  :minutes. 
The  close r e l a t ion  of h e m o d y n a m i c  changes  to  t he  b r a i n  
bioelect r icaI  a c t i v i t y  has  been  p rev ious ly  descr ibed  s, ~. 
S imi la r ly  i t  is k n o w n  t h a t  t he  an t icho l inerg ics  are able  to 
evoke cor t ica l  s y n c h r o n i z a t i o n  s . Since the  cor t ica l  syn-  
ch ron iza t i on  due  to p a p a v e r i n e  las ted  2-3 t imes  longer  
t h a n  t he  lower ing  of b lood  pressure,  i t  m i g h t  be  a s sumed  
t h a t  the  cor t ica l  s y n c h r o n i z a t i o n  is a resu l t  of b o t h  t he  
lower ing  of b lood pressure  and  t he  an t i cho l ine rg ic  ac t ion  
of papave r ine .  I t  is sugges ted  t h a t  t h e  pe r iphe ra l  an t i -  
n ico t in ic  p roper t i e s  of p a p a v e r i n e  d e m o n s t r a t e d  on  nico- 
t in i c  recep tors  in n e u r o m u s c u l a r  ~,~ a n d  gangl ionic  3,4 
t r a n s m i s s i o n  can  also be  obse rved  in t h e  cen t r a l  ne rvous  
sys tem.  

Zusammenjassung. Die W i r k u n g e n  yon  P a p a v e r i n  auf  
die ko r t ika l e  A k t i v i t ~ t  des Prh .para tes  <~enc6phal6 isol6,~ 
der  K a t z e n  w u r d e n  un t e r such t .  P a p a v e r i n  r ief  h o m o g e n e  
ko r t ika l e  S y n c h r o n i s a t i o n  fiir einige M i n u t e n  h e r v o r  u n d  
v e r m i n d e r t e  kor t ika le  N i k o t i n - D e s y n c h r o n i s a t i o n  fiir ei- 
nige S tunden .  
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The duration of nicotinic cortical desynchronization after papaverine 
5.0 mg/kg pretreatment in 'ene6phal6 isol6' preparation of the cat. 
Arithmetic means of 5 experiments are represented with their Iidueial 
limits for P 0.05. 100% = control duration of nicotinic desynchroniz- 
ation. 

1 V. BAUER and R. CAPEK, Neuropharmacology 10, 499 (1971). 
V. BAUER and R. CAPEK, Neuropharmacology 10, 507 (1971). 
V. /3AU~R and O. KADLEC, Experientia 26, 1331 (1970). 

4 V. BAUER and R. CAPEK, Neuropharmaeology 17, in press. (1972). 
5 V. BAUER and R. N. SuR, Psychopharmacology in press. 
s T. WEISS, Z. BOHDAN~GK~, E. FIFKOVX and E. ROLDXN, Psycho- 

pharmacology 5, 126 (1964). 
7 F. BREWER, C. r. Soc. Biol. Paris 718, 1234 (1935}. 
8 W. BAUST and H. HSlNX~aANN, Expl. Brain Res. 3, 12 (1967). 
9 0 .  CANDIA, ]~. FAVALE, A. GUISSANI and G. F. RossI, Archo ital. 

Biol. 100, 216 (1962). 
10 Present address: Institute of Experimental Pharmacology, Slovak 

Academy of Sciences, Dubravsk~ cesta, Bratislava (Czechoslova- 
kia). 


