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Ant ih is tamines ,  namely  Dimedrol  (dipherahydramine), Dipraz in  (Pipolphen), Tavegyl ,  and 
Suprast in,  reduced the spasmogenic  effects  of bradykinin  and the increased  pe rmeab i l i t y  
of the m i c r o v e s s e l s  caused by this polypeptide,  in isolated segmen t s  of guinea pig i leum 
and a lso  in r a t s  and guinea p igs .  The ant ibradykinin act ion of the an t ih i s tamines  is non- 
specif ic  in c h a r a c t e r .  No co r r e l a t i on  was found between the chemical  s t ruc tu re  and in,  
tens i ty  of the ant ibradykinin action of the var ious  h is tamines  tes ted .  
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The ro le  of h i s tamine  and bradykinin  in the pathogenesis  of in f l ammatory  and a l l e rg ic -anaphy la t i c  r e -  
actions has been demons t ra t ed  by extensive exper imenta l  and clinical  observa t ions  [1, 5, 10]. Both these  
endogenous biological ly act ive subs tances  p o s s e s s  some s i m i l a r  pharmaco log ica l  p r o p e r t i e s :  They cause 
increased  pe rmeab i l i t y  of the m i c r o v e s s e l s ,  lowering of the sys t emic  a r t e r i a l  p r e s s u r e ,  spa sm of t h e m u s c l e s  
of in ternal  organs ,  pain, and so on. 

Informat ion  on the effects  of an t ih i s tamines  or  the action of bradykinin is cont rad ic tory .  Dimedrol  (di- 
phenhydramine)  [2, 3, 6] and cyproheptadine [4] have been shown to p o s s e s s  nonspecif ic ant ibradykinin act ivi ty  
and the re  is evidence that m e p y r a m i n e  and other  an t ih is tamines  do not p o s s e s s  act ivi ty  of this type [7]. 

The object of the p r e s en t  invest igat ion was to study the ant ibradykinin act ivi ty of Dimedrol  and of other  
an t ih is tamines  - Tavegyl ,  Suprastin,  and Diprazin  (Pipolphen), m e m b e r s  of chemica l ly  different  c l a s se s  (benz- 
hydro1, phenothiazine,  amtnopyr id ine ,  and pyrrol td ine) .  An a t tempt  a lso  was made to c o m p a r e  the ant ihis tamine 
act ivi ty  of t hese  drugs  with the i r  effect  on some  actions of bradykinin.  

EXPERIMENTAL METHOD 

Dimedrol - hydrochloride of the fl-dimethylaminoethyl ester of benzhydrol - was from the "Akrikhin" 

Pha rmaceu t i ca l  Chemical  Factory ,  USSR; Dipraz in  (promethazine) - 10- (2-d tmethylaminopropyl ) -phenoth iaz ine  
hydrochlor ide  - was used under  the name of Pipolphen, f rom EGYT, Hungary; Suprast in  -- N-d imethylamino-  
e t h y l - N - ( p - c h l o r o b e n z y l ) - a m i n o p y r i d i n e -  was f rom EGYT, Hungary; T a v e g y l -  1 -methy l -2 - [2 -c~-methy l -p -  
ch lorodiphenyl (methylhydroxy)-e thyl ] -pyrro l id ine  h y d r o f u m a r a t e -  was f r o m  EGYT, Hungary; P a r m i d i n e -  
b i s - N - m e t h y l c a r b a m i n i c  e s t e r  of 2 , 6 - b i s h y d r o x y m e t h y l p y r i d i n e -  was used under the name of pyridinol  c a r -  
bamate ,  f r o m  the All-Union Pha rmaceu t i ca l  Chemical  Resea rch  Insti tute,  USSR; h is tamine  dihydrochlor ide  
was f rom L 'vov  Pha rmaceu t i ca l  Chemical  Fac tory ,  USSR; bradykirlin t r i ace ta t e  was f rom Reanal ,  Hungary.  

The effect  of the an t ih is tamines  on the spasmogenic  effects  of h i s tamine  and bradykinin  was studied on 
isolated segments  of the guinea pig i leum [8]. Contract ions of the intest ine were  induced by h i s tamine  and 
bradykinin  (1 x 10 -7- 1 x 10 -8 g /ml ) .  The p r e s e n c e  and s t rength of action of the drugs was judged f rom the 
dec r ea se  in contract ion of the i leum a f te r  p r e l i m i n a r y  (2-3 rain beforehand) addition of aqueous solutions of 
the ant ih is tamines  to the ves se l  containing the organ.  Intest inal  tone was r eco rded  under isotonic conditions 
by means  of a balanced pen (ratio between the a r m s  1 : 7) on the smoked drum of a kymograph .  The exper i -  
menta l  r e su l t s  were  subjected to s ta t i s t i ca l  ana lys is :  d o s e - e f f e c t  curves  were  plotted and concentra t ions  
reducing the spasmogenic  effect  by 50% (EC~0) were  calculated.  

The effect  of the an t ih is tamines  on edema of the paw caused by subplantar  injection of h is tamine  or  
bradykinin  in a dose of 10/ag (0.1 ml  of the 0.01% solution) was studied in noninbred ma le  ra t s  weighing 130- 
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T A B L E  1. E f fec t  of A n t i h i s t a m i n e s  on S p a s -  
m o g e n i e  Ac t ion  of H i s t a m i n e  and B r a d y k i n i n  

hista- Minimal effective ECs0, g/ml i dose, rag/kg z 

hista- brady - Antihistamine mine kininbrady - mine kinin 

Dimedrol 1.10 -~ 7.10 -v 0,05 0,1 
Tavegyl 1.10 -1~ 8.10 -7 0,01 0,5 
Diprazin 3.10 -~~ 8.10 -~ 0,05 0,5 
Suprastin 1.10-1 ~ 5.10 -6 0,05 1,0 
Parmidine 1.10-* 5.10 -7 10,0 0,05 

1Concen t ra t ion  of d r u g  r e d u c i n g  s p a s m o g e n i c  
e f fec t  of h i s t a m i n e  o r  b r a d y k i n i n  by 50% i n e x -  
p e r t m e n t s  on i s o l a t e d  s e g m e n t s  of gu inea  p ig  
i l e u m .  
2Minimal  e f f ec t ive  dose  in e x p e r i m e n t s  wi th  
b r o n c h o s p a s m  induced  in gu inea  p i g s .  
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Fig .  1. E f fec t  of D i m e d r o l  (1), T a v e g y l  (2), D i p r a z i n  (3), 
S u p r a s t i n  (4), and P a r m i d i n e  (5) on e d e m a  of the  l i m b  p r o -  
duced in r a t s  by  h i s t a m i n e  (A) and b r a d y k i n t n  (B). Each  
poin t  on g r a p h  is  m e a n  of s ix  m e a s u r e m e n t s  (M •  C) 
C o n t r o l .  A b s c i s s a ,  t i m e  (in ra in) ;  o r d i n a t e ,  d i a m e t e r  of 
paw (in r a m ) .  

150 g (n=70) .  The d i a m e t e r  of the  hind paw was  m e a s u r e d  with  c a l i p e r s  [13]. The  d r u g s  w e r e  i n j ec t ed  i n t r a -  
p e r i t o n e a l l y  in d o s e s  of 12.5 and 25 m g / k g ,  30 r a in  b e f o r e  the  h i s t a m i n e  and b r a d y k i n i n .  The  a c t i o n  of e ach  
dose  of the  a n t i h i s t a m i n e s  was  s tud ied  on s ix  a n i m a l s .  

The e f fec t  of the  a n t i h i s t a m i n e s  on the  b r o n c h o c o n s t r i c t o r  a c t i on  of h i s t a m i n e  and b r a d y k i n i n  was  s t ud i ed  
in gu inea  p i g s  of both s e x e s  we igh ing  400-500 g, a n e s t h e t i z e d  wi th  u r e t h a n e  (1.2 g / k g ,  i n t r a p e r i t o n e a l l y ,  when 
spon taneous  r e s p i r a t i o n  was  b locked  by i n t r a v e n o u s  i n j e c t i o n  of the  c u r a r i f o r m  agen t  D i p l a c i n  in a dose  of 30 
m g / k g  [11]. B radyk in in ,  h i s t a m i n e ,  and the  a n t i h i s t a m i n e s  w e r e  i n j e c t e d  t h rough  a c a t h e t e r  into the  j u g u l a r  
ve in  a s  aqueous  s o l u t i o n s  in v o l u m e s  of 0 .2 -0 .3  m l .  

In a l l  the  e x p e r i m e n t s  P a r m i d i n e  (pyr id ino l  c a r b a m a t e )  was  u s e d  a s  the  s t a n d a r d  a n t i b r a d y k i n t n  p r e p -  
a r a t i o n .  

EXPERIMENTAL RESULTS 

In experiments on isolated segments on the guinea pig ileum all the antihistamines reduced the spasmo- 
genic effect of bradykinin, although their action was 2-10 times weaker than that of Parmidine. Dimedrol had 
the strongest antibradykinin action, followed in order of decreasing activity by: Tavegyl > Diprazin > Suprastin 
(Table I). 

Comparison of the antibradykinin activity of the drugs with their antihistamine action showed that all re- 
duced the spasmogenic effect of histamine in concentrations i00-I000 times lower than in the experiments with 
bradykinin. 

The antihistamines inhibited the increased permeability of the microvessels caused by bradyktnin, re- 
ducing edema of the limb by 20-40% depending on the dose (Fig. IB). Suprastin was the exception in these ex- 
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pe r imen t s ,  for  in the highest dose used (25 mg/kg)  it had no apprec iab le  effect  on bradykinin edema.  [n the 
s t rength of t he i r  act ion the other  an t ih is tamines  were  s i m i l a r  to one another  and a lso  to Pa rmid ine .  Inpa ra l l e l  
exper imen t s  with h is tamine ,  Parmid ine  in a dose of 50 m g / k g  had no effect  on the development  of edema,  where -  
as the ant ih is tamines  reduced it by 30-60% depending on the dose.  The mos t  m a r k e d  inhibition of h is tamine  
edema was caused by Tavegyl  and Diphazin; Suprast in  and Dimedrol  had a weaker  act ion (Fig. 1A). 

In the expe r imen t s  on guinea p i g s , a l l t h e  ant ih is tamines  inhibited the development  of bradykinin broncho-  
spa sm.  The i r  action was dose-dependent  in c h a r a c t e r  and las ted 120-240 rain. Dimedrol  was mos t  act ive  in 
this r e spec t ;  the other  an t ih is tamines  did not d i f fer  s ignif icantly f rom one another  in  the s t rength of the i r  ac -  
tion. Compara t ive  exper iments  showed that  Pa rmid ine  was only twice as act ive as the ant ih is tamines  in its 
effect  on bradykinin- induced spasm of the bronchial  musc l e s ,  whereas  in the exper imen t s  with his tamine,  the 
action of the drugs  was 1000 t imes  s t r o n g e r  or  m o r e  than that  of Parmid ine  (Table 1). 

The r e su l t s  indicate that an t ih i s tamines  belonging to different  chemical  groups  p o s s e s s  nonspecif ic  ant i -  
bradykinin  act ivi ty  and reduce  or  p reven t  (depending on the dose and the t es t  used) the e f fec ts  of bradykinin.  
Since the re  are  f ea tu res  of s imi l a r i ty  in the s t ruc tu re  of kinin r e c e p t o r s  and choline r ecep to r s  [9, 12] it can 
be postulated that  the ant ibradykinin act ivi ty  of individual ant ih is tamines  is linked with the i r  eholinolytic p rop -  
e r t i e s .  
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