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The effect  of amidopyrin,  ana l~n ,  sodium salicylate,  and acetylsal icylate  on the development of ex- 
per imental  (serotonin, h is tamine,  acetylcholine,  and vagal) bronchospasm was studied in anesthetized cats 
and on isolated cat lungs. Of all the antipyret ies  investigated, only amidopyrin  had any marked broncholy-  
tic proper t ies .  

As well as receptors  sensit ive to acetylcholine,  histamine,  and t ryptamine,  the smooth muscle of the 
bronchi  contains r ecep to r s  sensit ive to the bronchocons t r ic tor  effect of bradykinin and blocked by amido-  
pyrin and acetylsa l icyla te  [1-3]. Moreover,  the study of chemical mediators  of inflammation has yielded 
definite evidence that his tamine,  serotonin and  possibly acetylcholine exert  their  effects through b rady-  
kinin l iberated under their influence [5-7]. On the assumption that such interact ion is also concerned in 
the genesis of b ronchocons t r i c to r  responses ,  amidopyrin and other bradykinin antagonists belonging to the 
group of ant ipyret ics  must block the effect of histamine,  serotonin,  and acetylcholine (stimulation of the 
vagus nerves) on the bronchial  smooth muscle .  

The object of this investigation was to study the broncholytic activi ty of amidopyrin,  acetylsal icylate ,  
sodium sal icylate ,  and analgin on serotonin,  his tamine,  and vagal bronchospasm.  

E X P E R I M E N T A L  M E T H O D  

Experiments  were  ca r r i ed  out on 45 cats anesthetized with urethane (1 g/kg),  with natural r e s p i r a -  
tion blocked by diplacin, and on 28 isolated cat  lungs. 

The tone of the bronchial  muscle in the experiments  in vivo was recorded  by the K o n z e t i - R o s s l e r  
method [4]. The an imal ' s  condition during the exper iment  was judged f rom the a r te r ia l  p r e s s u r e  in the 
common carotid a r t e ry .  All tes t  substances were injected intravenously.  The results  obtained are  p r e -  
sented as mean values with confidence limits (P = 0.05). 

Serotonin (50 pg/kg),  his tamine (25 #g/kg),  and e lec t r ica l  st imulation of peripheral  ends of the di- 
vided vagus nerve in the an imal ' s  neck with square pulses increased  bronchial  tone by 22.7~34, 203~37, 
and 196~29% respect ively.  

In experiments  in vi t ro,  the t rachea  and bronchi  were perfused with Tyrode solution, aerated and 
warmed to 38 ~ (the lower  edges of the lungs were incised). Bronchial tone was est imated from the rate of 
flow of the Tyrode solution. The tes t  substances were added di rec t ly  to the solution perfus ingthe  bronchi .  

Serotonin (1 x 10 -5) and acetylcholine (1 x 10 -5) increased the bronchial  tone of the isolated lungs by 
32*3 and 31• respect ively.  

E X P E R I M E N T A L  R E S U L T S  

In experiments  on the intact  animal the bronchocons t r ic tor  effect of serotonin,  his tamine,  and vagal 
st imulation was prevented by amidopyrin (40 mg/kg) by 82• 87~10, and 91+8% respect ively .  The bron-  
cholytic action of amidopyrin  lasted for not less than 25-30 rain. The antiserotonin effect of this compound 
is c lear ly  seen in Fig. 1, showing the resul ts  of one exper iment  with amidopyrin.  
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Fig. 1. Ant iserotonin effect  of amidopyr in .  A) Re-  
sponse  of bronchi  to se ro ton in  (50 pg/kg) under  n o r -  
mal  conditions; B) effect  of amidopyr in  (40 mg/kg) 
on r e sponse  to serotonin;  C) r e c o v e r y  of r e sponse  
of b ronchi  to se ro tonin  (af ter  40 rain). F r o m  top to 
bot tom:  bronchia l  tone with ze ro  line; a r t e r i a l  
p r e s s u r e ;  t ime  sca l e .  Ar rows  indicate t imes  of 
inject ion of t e s t  subs tances .  

Under the influence of analgin (100 mg/kg) a 
sl ight tendency was obse rved  for  the bronchia l  r e -  
sponse  to sero tonin  only to diminish.  With ace ty l -  
sa l icy la te  (40-100 mg/kg) and sodium sa l icyla te  
(100 mg/kg) ,  no broncholyt ic  act ion could in genera l  
be detected on any of the exper imenta l  models  of 
b r o n c h o s p a s m  used.  

Of al l  the an t ipyre t ics  studied, only amidopyr in  
in some expe r imen t s  caused sl ight depress ion  of the 
initial bronchia l  tone. In some cases  ace ty l s a l i cy -  
late,  however ,  ac tual ly  inc reased  the initial b ron -  
chial tone sl ightly.  

In exper imen t s  on the isolated lungs, amidopy-  
r in  (4 • 10 -4) comple te ly  prevented  sero tonin  b ron -  
chospasm and diminished acetylchol ine b roncho-  
s p a s m  by 72~ 11%. The initial  tone in these expe r i -  
ments  was a lso  d e p r e s s e d  by amidopyr in  by  21=~6%. 
Analgin (4 x 10 -4) exhibited much s t ronge r  s p a s m o l y -  
tic p rope r t i e s  in expe r imen t s  in v i t ro  than in those 
on the intact  animal~ The response  of the bronchi  
to sero tonin  and acetylchol ine was prevented  by 
analgin to the extent of 34~7 and 31:~8%. Sodium 
saliCylate (4 x 10 -4) and ace ty l sa l i cy la te  (4 x 10-4), 
in expe r imen t s  on the isolated lungs,  did not change 
the initial bronchial tone or the bronehoconstrictor 

effects of serotonin and acetylcholine. 

Of all the an t ipyre t ics  invest igated,  only amidopyr in  thus showed any marked  an tagonism to the b ron -  
chospas t i c  act ion of sero tonin ,  h i s t amine ,  and acetylchol ine  (s t imulat ion of vagus ne rves ) .  However ,  the 
o ther  ant ibradykinin  p repa ra t ion  (acetylsal icylate)  had no such action.  This fact makes  it much less  p rob-  
able that  the effects  of h i s t amine ,  se ro tonin ,  and acetylchol ine take place through act ivat ion of the kinin 
s y s t e m  and, in pa r t i cu l a r ,  of bradykinin ,  by these compounds.  

The poss ib i l i ty  is not ruled out that the high spasmoly t i e  ac t iv i ty  of amidopyr in  is due to its myo-  
t ropic  p r o p e r t i e s ,  which a re  exhibited pa r t i cu l a r ly  s t rongly  on the smooth musc le  of the bronchi .  

1o 

2.  
3. 
4. 
5. 
6. 
7. 

L I T E R A T U R E  C I T E D  

W. E. Brock lehu r s t  and S. J.  Lah i r i ,  J.  Physiol . ,  160, 15 (1962). 
H. O~ J .  Col l ier  and P. G. Shorley,  Bri t .  J .  P h a r m a c o l . ,  1_~5, 601 (1960). 
H. O~ J.  Col l ie r ,  Ann. N. Y. Acad.  Sci. ,  104, 290 (1963). 
H. Konzett  and R. R o s s l e r ,  Arch.  Exp. l~ath. Pha rmak . ,  19__55, 71 (1940). 
G. P. Lewis ,  New Scient is t ,  16, 34 (1962). 
G. P. Lewis ,  Ann. N. Y. Aead.  Sci.,  104, 290 (1963). 
G. B. West ,  J .  P h a r m .  P h a r m a c o l . ,  1__%4, 618 (1962). 

653 


