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Blood pressure was cont inuously  moni tored  from a carot id  
ar tery.  Gal lamine (Flaxedil) was used to relax skeletal  
muscles. Pen tobarb i t a l  (Nembutal ,  Abbot t )  and freshly 
dissolved catechol  were adminis tered  th rough  a cannu- 
luted ant ibrachia l  vein.  

In  all 15 exper iments  performed,  there  was a quant i ta -  
t ive  an tagonism of the  effects of pen tobarb i t a l  on mono-  
synapt ic  t ransmission.  The monosynap t ic  response (MSR) 
could thus  be 'Litrated'  to the  desired size by  va ry ing  the  
re la t ive  doses of ca techol  and pentobarbi ta l .  A dose of 
10 mg  of pen tobarb i t a l  per  k i logram of body  weight  
depressed the  M S R  to an average of 30 4- S.E. 5.5% of 
control  size in 7 cats. A dose of 1.5 mg  of ca techol /kg  
re tu rned  i t  to average  control  size (n = 3) and 2 mg/kg  
to 34 ~ 6.75% above control  size (n = 4). F u r t h e r  doses 
of catechol  resulted in progressive increase in faci l i ta t ion 
of evoked motoneurona l  discharge (Figure). Larger  doses 
of pen tobarb i t a l  produced a s t ronger  depression of the  
M S R  which in tu rn  required larger amount s  of catechol  
to relieve. Thus when 20 mg  of pen tobarb i t a l /kg  was 
adminis tered,  a dose of 4.5 mg of ca techol /kg  was jus t  
sutf icient  to antagonize  its effects. The  dura t ion  of this  
an tagonism was brief, in keeping wi th  the  usual ly  short  
dura t ion  of act ion of catechol  (15 min). However ,  by  
means  of slow infusion of catechol  af ter  the  ini t ial  dose, 
i t  was possible to ma in ta in  normal  t ransmission over  a 
prolonged period of t ime.  Thus an init ial  dose of 1.5-2 mg  
of ca techol /kg  followed by cont inuous  admin is t ra t ion  of 
about  0.15 m g / k g / m i n  main ta ined  normal  t ransmission 
for a t  least  45 min. Resul ts  obta ined  af ter  s t imula t ion  of 
a cu t  dorsal root  and recording f rom the  corresponding 
ven t ra l  root  were essential ly similar. 

The barb i tu ra te - induced  depression of mul t i synap t ic  
spinal responses evoked by  s t imula t ion  of a skin nerve  

(sural) was also antagonized by  catechol.  The  depression 
of the  dorsal root  reflex by  large doses of pen tobarb i t a l  
was antagonized by  small  doses of catechol  (1 mg/kg).  
Catechol  produced no signif icant  changes in the  blood 
pressure of anes thet ized  spinal cats. 

Unl ike  o ther  convulsants ,  catechol  appears  to act 
main ly  by  a mechanism ~ opposi te  to t h a t  proposed for 
barbi tura tes .  The an tagonism repor ted  here is physiolog- 
ical, a l though a common  site of act ion is involved,  name ly  
the  presynapt ic  terminals .  This  an tagonism is only of 
exper imenta l  interest ,  however ,  since the  po t en t  peri-  
pheral  and toxic  actions of catechol  l imi t  its usefulness ~. 

Rdsumd. La  diminut ion,  pa r  le pentobaa'bital ,  de ta 
t ransmission ~ t ravers  les relais monosynap t iques  et 
mul t i synapt iques  de la mo~lle @ini~re, est r ap idemen t  
contrecarr6e par  l ' admin is t ra t ion  in t raveineuse  de cat6- 
chol. Cet an tagonisme est de cour te  dur6e et  para i t  6tre 
le r6sultat  d 'effets  physiologiques contraires  sur les extr6- 
mit~s pr6synapt iques  aff6rentes. 
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Antinicotinic Properties of Papaverine in Guinea-Pig  taenia colt 

HIRTZ 1, in 1913, inferred that ,  in the  act ion of papave-  
fine, no t  only  is a direct  effect on smooth  muscle involved,  
bu t  also pa r a sympa the t i c  nerve  endings are influenced. 
An ant inicot inic  act ion of papaver ine  on ganglionic and 
neuromuscular  t ransmiss ion was observed recent ly  in this 
l abora to ry  ~. 

For  the  detec t ion  of an ant ispast ic  effect of papaver ine ,  
drugs s t imula t ing  smooth  muscle by  different  mechanisms  
were used. Contract ions  of the  taenia  produced by  nicotine 
are due to s t imula t ion  of in t ramura l  cholinergic gangl ia;  
those produced by  acetylchol ine  represent  a muscar inic  
effect, while those induced by  13aC12 are par t ly  caused by  
its direct  effect  on smooth  muscle, and par t ly  expla ined 
by  its effect on ganglia  or nerves ~, 4. 

k/Iaterials and methods. The taeniae colt of the  guinea-pig 
were suspended in Krebs solution, e i ther  in an isolated 
organ bath,  or in a sucrose-gap apparatus .  Membrane  
act ivi t ies  were recorded extracel lu lar ly  5. The  tension was 
measured  wi th  a mechano-elect r ic  t ransducer  valve,  or 
wi th  a s t ra in-gauge sys tem 6. 

The  dose of papaver ine  (1 • 10 -s g/ml) used th roughou t  
the  exper iments  was chosen f rom a wider  range of con- 
cent ra t ions  (5 • 10 .8 --  5 • 10 -~ g/ml).  This  concentra t ion,  
even  when  present  in the  perfusion fluid for 30 rain, did 
no t  comple te ly  block spontaneous  ac t iv i ty  of the  taenia.  
The  concent ra t ions  of nicotine, acetylchol ine  and 13aC1~ 
were selected so as to produce approx ima te ly  3/4 of maxi -  

mal  acetylcholine contract ion.  The  mechanica l  response 
and the  max ima l  spike f requency increase a b o v e  the  
spontaneous f requency level to any  one of the  cont rac t ing  
drugs, in the  absence of a spasmolyt ic  drug were considered 
as 100% effect. Both  mechanica l  and electr ical  act ivi t ies  
evoked  by  the  cont rac t ing  drugs in un t r ea t ed  and t r ea ted  
muscles were compared  by  the  'pa i red '  t-test. 

Results and discussion. Nicot ine  (2 • 10 -6 g/ml), acetyl-  
choline (1 • 10 -~ g/ml) and BaCl~ (5 raM) were in con tac t  
wi th  the  prepara t ion  for 120, 90 and 60 sec, respect ively.  
The  mechanical  response evoked by  nicot ine was inhibi ted  
to 7.5 =k 14.5% (mean :k S.E.M.) of its control  level  by  
p r e t r ea tmen t  wi th  papaver ine .  The  average  spike fre- 
quency  evoked by nicotine was 59.8 zk 2.8 per  rain. This  
electr ical  ac t iv i ty  was depressed to 37 .0 :k5 .5% by  
papaver ine .  

The  contract ions  caused by  acetylchol ine  were depressed 
to 63.0 4 -5 .9% by  papaver ine  p re t rea tment .  The  m e a n  
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1332 Specialia EXPERIENTIA 26/12 

J 

lO0 
0/Q 

N A B 

Fig. 2. The comparison of inhibitory action of papaverine on the 
contractures (open bars) and the spike frequencies (shaded bars) 
evoked by nicotine (N), aeetylcholine (A) and BaCle (B). The respec- 
tive values from 6-10 experiments (mean ~ S.E.M.) were signifi- 
cantly different from controls (100% effect) by p<0.05 (*) or 
p <  0.01 (**). 

Fig. I. The mechanical and electrical activities of taenia colt evoked 
by acetyleholine (1• 10 6 g/ml) recorded by sucrose-gap method. 
Top tracing was taken before and bottom tracing during papaverine 
(1 • 10 -~ g/ml) perfusion. 

spike f r equency  induced  b y  ace ty lckol ine  was 76.0- t -5 .1  
per  rain,  a n d  was decreased  b y  p a p a v e r i n e  to  67.0 • 15.8 %. 
Desp i te  t h e  presence  of ace ty lcho l ine  in t h e  p a p a v e r i n e -  
t r e a t e d  p r epa ra t i on ,  t h e  spikes and  c o n t r a c t i o n s  s t o p p ed  
before  t he  ace ty lcho l ine  was w a s h e d  ou t  (Figure  1). 

The  m e c h a n i c a l  responses  el ic i ted b y  t3aC12 a f te r  p a p a v e -  
f ine  p r e t r e a t m e n t  were i n h i b i t e d  to  69.5 4- 12.0%. T h e  
ave rage  spike f r equency  induced  b y  BaC12 was 85.3 4- 5.6 
pe r  min .  P a p a v e r i n e  on ly  s l ight ly  decreased  (82.0 4- 14.2 %) 
th i s  spike f requency.  The  resul t s  are s u m m a r i z e d  in 
F igure  2. 

P a p a v e r i n e  was used a t  a dose level  t h a t  d id  no t  abol i sh  
t h e  s p o n t a n e o u s  (mechan ica l  a n d  electrical) ac t iv i t ies .  
S h o r t e n i n g  of t he  ac t ion  of ace ty lchol ine ,  as opposed  to  
a n  u n c h a n g e d  d u r a t i o n  of t h e  ac t ion  of BaCI,,  a f t e r  
papave r ine ,  agrees w i t h  t h e  o b s e r v a t i o n  t h a t  t h e  responses  
to  ace ty lcho l ine  were depressed  to  a la rger  ex ten t .  P a p a v e -  
r ine  a n t a g o n i s m  mas  m a x i m a I  a g a i n s t  t h e  effects of 

n icot ine .  I n  m o s t  cases, t h e  s t i m u l a t i n g  effect  of n ico t ine  
was b locked  comple te ly .  T h e  h e i g h t  of t h e  co n t r ac t i ons  
was a lways  s ign i f i can t ly  lowered.  T h e  increase  of spike  
f r equency  was  s ign i f i can t ly  depressed  b y  p a p a v e r i n e  on ly  
in case of n icot ine .  

Papave r ine ,  in  s m a l l  doses, t h u s  possessed a d i s t i nc t  
an t i n i co t i n i c  effect. Since t h e  m e c h a n i c a l  responses  to  
ace ty lcho l ine  a n d  BaC1, were  also, t h o u g h  less s igni f icant ly  
inh ib i t ed ,  p a p a v e r i n e  m a y  also exe r t  a d i rec t  i n h i b i t o r y  
effect  on  s m o o t h  muscle  cells. 

HIRTZ 1 conc luded  t h a t  a p a r t  of t h e  ac t ion  of p a p a v e r i n e  
involves  p a r a s y m p a t h e t i c  n e r v e  end ings  in t h e  i n t e s t i na l  
s m o o t h  muscle.  Our  resu l t s  con f i rm  t h e  an t in i co t in i c  
p roper t i e s  of p a p a v e r i n e  2, in  t h e  ac t ion  of p a p a v e r i n e  
on  t h e  t a e n i a  colt of t h e  guinea-pig.  

Zusammen[assung. N i t  Hilfe  der  S a c c h a r o s e t r e n n w a n d -  
Me t h o d e  wi rd  nachgewiesen,  dass  P a p a v e r i n  an t in iko t i -  
n isch  a n  de r  g l a t t e n  M u s k u l a t u r  (Taenia  colt) des Meer- 
schweinchens  wirkt .  
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In  v i t r o  I n d u c e d  D i s a p p e a r a n c e  of N u c l e o l i  in  C e l l s  T r e a t e d  w i t h  L S D - 2 5  

There  are some drugs  in f luenc ing  t he  p h a s e - c o n t r a s t  
p i c tu re  of nucleol i  in  l iv ing  cells, e.g. adenos ine  1, a r ab ino -  
sy lcytos ine" ,  e t h ion ine  3, a n d  qu inac r ine  *. The  drugs  
induce  t h e  cen t r a l  l i gh t  zone in t h e  nucleolus  Iol towed 
b y  t h e  nuc leo la r  f r a g m e n t a t i o n .  The  u l t r a s t r u c t u r a l  
p i c tu re  of t h e  deep ly  t r a n s f o r m e d  nucleolus  c o m m o n l y  
co r responds  to  t h e  segrega t ion  of t h e  organel l  5. However ,  
t h e  nuc l eop la sm of t h e  cells t r e a t e d  in t h i s  way  revea l s  
t h e  a p p a r e n t  r o u g h  res idue  of t h e  nuc teo la r  m a t e r i a l  
d i s t ingu i shab le  even  in  t h e  l i gh t  microscope.  

I n  a t t e m p t i n g  to  enlarge  t h e  ex t ens ion  of d rugs  capab le  
of t r a n s f o r m i n g  t h e  nuc leo la r  p h a s e - c o n t r a s t  morpho logy ,  
inf luence  of lysergic acid d i e t h y l a m i d e  (LSD-25) on  ceils 
of t i s sue  cu l tu re  was  examined .  L S D  b i n d i n g  to D N A  
molecules  in  v i t ro  6, a n d  t h e  role of t he  d r u g  in  c h a n g i n g  
t h e  r a t io  of nucleos ides  in  ne rvous  cells 7, is k n o w n  well. 
Also t h e  ab i l i t y  of t he  d rug  to  m a k e  the  c h r o m o s o m a l  
a b n o r m a l i t i e s  in  m i to t i c  8 a n d  meio t ic  9 celIs was  s tud ied  

as a possible  cause  of t h e  obse rved  t e r a togen ic  1~ a n d  
m u t a g e n i c  11 effect  of LSD,  t h o u g h  some newer  p a p e r s  
s u p p o r t  t h e  nega t i ve  resu l t s  le-~5. T h e  a t t r i b u t e s  of t he  
d rug  inc lud ing  t h e  i n h i b i t o r y  effect  in  m i t o t i c  d iv is ion  16, 
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