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The fi-adrenergic concept of the pathogenesis of bronchial asthma [15] is based on a supposed inherited 
and acquired defect of the fi-adrenergic receptors  of the bronchopulmonary system [5]. This point of view 
has subsequently been confirmed by clinical observations [3, 5]. 

Evidence of the important role of p-adrenoreceptors  in the genesis of allergic bronchospasm is also 
given by the fact that administration of fi-adrenolytics to patients with bronchial asthma for t reatment  of a 
concomitant disease may lead to a severe attack of bronchial asthma [3, 13]. Contrary opinions have also been 
expressed. For  example, the view has been expressed that f i-adrenoreceptorblockade cannot be the cause of 
development of bronchial asthma and that the pr imary immunogenic processes  initiating development of 
this disease excite pr imari ly a -adrenoreceptors  [14]. 

By injecting dihydroergotamine (an a-adrenolytic)  into sensitized guinea pigs before producing anaphy- 
lactic shock, Kozlov [7] obtained potentiation of the anaphylactic shock. 

In the present  investigation the importance of the functional state of the a -  and fi-adrenoreceptors in the 
mechanism of anaphylactic bronchial spasm was studied during aerosol sensitization of animals with dust 
mite antigen. 

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

Seven ser ies  of experiments were car r ied  out on guinea pigs weighing 250-350 g. Animals of ser ies  I, 
II, III, and IV were subjected to aerosol sensitization with a saline extract of dus t -mi t e  mixture (50% house 
dust and 50% mites) in six cycles. On the 14th-15th day after  the six cycles of aerosol sensitization, the ani- 
mals of ser ies  II were injected with isoproterenol in a dose of 1 mg /kg  body weight 5-6 min before decapita- 
tion, the animals of ser ies  III were t reated with obsidan (propranolol) (1 mg/kg),  and the guinea pigs of ser ies  
IV received dihydroergotamine (1-3 mg/kg) .  All substances were injected intravenously. The sensitized 
animals of ser ies  I (receiving no drugs) served as the control for the experiments of ser ies  II, III, and IV. 
The intact guinea pigs of ser ies  V, VI, and VII also received isoproterenol, obsidan, and dihydroergotamine, 
respectively, before sacrifice,  in the same doses as the experimental animals. 

For  inhalation sensitization a 10% saline extract  of the mite Dermatephagoides pteronyssinus with house 
dust (8 mgprotetn/ml)was used. The antigen was prepared and aerosol sensitization of the guinea pigs ca r r ied  
out by the method described by the wri ter  previously [8, 9]. 

The anaphylactic reaction of the trachea os the animals of ser ies  I, II, 112, and IV was studied in vitro 
[12] with determination of ~ (Ah denotes the difference between the levels of Krebs - l l ense le i t  solution 
in the capillary tube before and after the anaphylactic reaction of the hollow trachea).  The reaction of the 
sensit2zed isolated t rachea to histamine (4 �9 10 -7 g /ml)  and adrenalin (1 �9 10 -~ g/rnl)  was investigated f i rs t .  
The degree of sensitization of the animal was verif ied by determining antibodies circulating in the blood stream 
by Boyden's method (passive hemagglutination test,  PllT) in the modification described in [4] and by the in- 
direct  mas t  cell degranulation tes t  (IMCDT). 
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Adrenerg ic  ne rve  s t ruc tu r e s  in the bronchopulmonary  t i s sue  of the exper imen ta l  and control  guinea pigs 
of  all s e r i e s  of  expe r imen t s  were  studied by a luminescence -h i s tochemica l  method [10, 11]. Staining with 
po lychrome toluidine blue by Unna 's  method  also was used  to detect  m a s t  cei ls .  

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

Investigation of antibodies circulating in the blood stream by the PHT showed a sufficiently high aggluti- 
nintiter after four cycles of sensitization, namely 1 : 120 �9 22.5 (i : 64-1 : 256). 

Anaphylact ic  cont rac t ion  of the t r achea ,  a smooth m u s c l e  organ,  in r e sponse  to the reac t ing  injection 
of antigen in vi t ro  was significant  in c h a r a c t e r .  F o r  instance,  the anaphylact ic  r eac t ion ,  e x p r e s s e d  as 
was  1.66 �9 0.04 r a m ,  equivalent  to 106% of the reac t ion  of the sens i t i zed  t r a c h e a  to the working dose of h i s t a -  
m i n e .  I f  the c o n s t r i c t o r  r e s pons e  of the t r a c h e a  to h i s tamine  was 1.59 ~- 0.06 ram,  the d i la tor  r e sponse  to 
adrena l in  was 1 .17•  0.07 nun .  

C o m p a r i s o n  of these  r e su l t s  of r eac t ions  to different  biological ly act ive  subs tances  (histamine and 
adrenalin) with the co r respond ing  data fo r  intact  an imals  shows a significant  i nc rea se  in sens i t iv i ty  and in 
the r e sponse  of the sens i t ized  s m o o t h - m u s c l e  o rgan  to h is tamine  (P < 0.001), and the i r  d e c r e a s e  in r e s p o n s e  
to adrenal in  (P < 0.001), in genera l  ag reemen t  with data in the l i t e r a t u r e  obtained by sens i t iza t ion  with o ther  
antigens [1, 2]. 

The magni tude of the anaphylact ic  reac t ion  of the t r a c h e a  in vi t ro  in an imals  of s e r i e s  H (receiving i so-  
proterenol)  was  significantly l e s s  than that  of the guinea pigs of s e r i e s  I (control). Anaphylact ic  cons t r ic t ion  
of the smooth mus c l e  of the t r achea ,  r e f l ec ted  by ~ was 1.03 • 0.12 nun (P < 0.001) c o m p a r e d  with 1.66 
0.04 m m  in the control .  The r e s pons e  of the t r a c h e a  to h is tamine  was indist inguishable f rom the control  values  
( se r i es  I). but the sensi t iv i ty  and the d i la tor  r eac t ion  of the t r a c h e a  to adrenal in ,  at  1.5 • 0.1 ram,  were  s ignif i -  
cantly inc reased .  

Inject ion of the f l - ad renob locker  obsidan into guinea pigs of  expe r imen ta l  s e r i e s  HI  caused  a r e g u l a r  
i nc r ea se  in the anaphylact ic  reac t ion  of the i so la ted  t r achea ,  to 1.82 �9 0.06 m m  (P < 0.001). A single injection 
of obsidan into the sens i t ized  guinea pigs i nc rea sed  the sensi t iv i ty  and the cons t r i c to r  reac t ion  of the t r a ch ea  
to h is tamine  (P < 0.05) and sharp ly  reduced  the d i la tor  effect  of adrenal in  ( -  0.33 �9 0.17 ram; P < 0.001). The 
re laxing  act ion of adrenal in  in two guinea pigs was absent  a l together ,  and in th ree  guinea pigs the re  was 
actual ly  a weak cons t r i c to r  effect .  It  is r epo r t ed  in the l i t e r a t u r e  that  propranolo l  hydrocblor ide  (1-5 p g / m l )  
l eads  to sl ight potentiat ion of the cons t r i c to r  act ion of h is tamine ,  but does not change the amount of anaphylact ic  
cont rac t ion  of the smooth m u s c l e  o rgan  [6]. However ,  the authors  c i ted added the drug they were  studying 
d i rec t ly  to the bath containing the organ,  which was a different  technique f rom the one we used.  

The r e su l t s  of  the expe r imen t s  of s e r i e s  IV, with adminis t ra t ion  of the a - ad reno ly t l c  d ihydroergotamine  
into the sens i t i zed  an imals ,  showed that  this drug has  no significant  effect  on the level  of  the anaphylact ic  r e -  
act ion of the t r a c h e a  (1.72 • 0.07 ram;  P < 0.5), although a tendency was o b s e r v e d  fo r  anaphylact lc  cons t r ic t ion  
of the smooth  m u s c l e  of  the t r a c h e a  to be inc reased .  Dihydroergotamine  did not change the reac t ion  of  the 
sens i t i zed  i so la ted  t r a c h e a  to h i s t amine  (1.62 �9 0.07 nun),  but significantly i nc rea sed  the re lax ing  act ion of 
adrenalin (-1.28 :e 0.001 ram; P < 0.001). 

A single inject ion of i sopro te reno l  into the intact  an imals  of s e r i e s  V caused  an i n c r e a s e  in the content 
of  the f r ee  ea techolamine  f rac t ions  in the lung t i s sue  (diffuse e m e r a l d  g reen  luminescence) ,  and also in tens i -  
f ied the luminescence  of ad renerg ic  f i be r s  of  va r i ed  ca l i be r  that  were  revea led .  The contours  of  the n e r v e  
f ibe r s  appea red  indist inct .  Monoamine-conta in ing intact  m a s t  ce l l s  and m a c r o p h a g e s ,  giving e m e r a l d  g r een  
luminescence ,  also were  found. 

The lung t i s sue  of  the guinea pigs of  s e r i e s  VI (injection of obsidan) gave an uneven dull g reen  l u m i n e s -  
cence,  and reg ions  with whitish g reen  f luorescence  also were  seen.  The adrenerg ic  innervat ion of  the bronchi  
and v e s s e l s  was  c l ea r ly  outl ined and appeared  m o r e  abundant than normal ,  but l e s s  abundant than in the an i -  
m a l s  rece iv ing  i sopro te reno l .  Degranulat ing m a s t  ce l l s  with pale g reen  and e m e r a l d  g reen  granules  could be 
seen. 

The lung t i s sue  of an imals  rece iv ing  d ihydroergotamine  ( se r i es  VII) also showed unequal and uneven 
luminescence .  Some reg ions  gave dull g r e e n  and eanerald g reen  diffuse luminescence .  Adrenerg ic  ne rve  
f i be r s  were  r a r e  and had indistinct  and unc lea r  out l ines .  The granules  of the m a s t  ce l l s  gave pale g r een  
luminescence ,  without any signs of  degranulat ion.  
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Intense diffuse emerald green luminescence of the lung tissue was found in the sensitized animals of 
the experiments of series ]I. Numerous large granular adrenergic nerve fibers and plexuses of these fibers 
were seen in the wall of the bronchi and bronchioles. Mast cells in a state of degranulation were found less 
frequently in the lung tissue than in the animals of series I. Monoamine-containing macrophages were dis- 
tinctly visible. 

The lung tissue of the sensitized guinea pigs of series III (receiving obsidan) showed extremely irregular  
luminescence. Regions of dull green and emerald green luminescence were found, probably indicating unequal 
uptake of catecholamines by the tissue cells. The rapid fading of the emerald green luminescence attracted 
attention. Adrenergic nerve fibers with sufficiently clear outlines gave less intense luminescence than in the 
animals os series II. Adrenergic terminals were rarely seen. The impression was obtained that obsidan 
significantly blocks the uptake of catecholamines by lung tissue cells. In the peribronchial tissue, in the lumen 
of the bronchioles, and even in the alveoli, degranulating mast  cells were frequently seen. 

Injection of dihydroergotamine (series IV) induced characteristic changes in the sensitized animals. 
The lung tissue showed uneven luminescence, mainly dull green or emerald green in color. Individual adrener- 
gic nerve fibers gave extremely pale luminescence and their outlines were indistinct and unclear. 

Dihydroergotamine probably had not only an adrenolytic, but also a sympatholytic action. 

Consequently, a single pharmacological stimulation of the fi-adrenergic receptors of the external respi-  
ratory apparatus of guinea pigs sensitized with aerosols of dust-mite extract considerably reduces the degree 
of anaphylactic reaction of the trachea in vitro, whereas fi-adrenorecptor blockade, on the other hand, po- 
tentiates it. Pharmacological ~-adrenorecptor blockade has no significant effect on the degree of the ana- 
phylactic reaction of the smooth muscle organ. 
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