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Pass ive  sens i t iza t ion  of the human lungs, bronchi ,  and smal l  and large  intest ine by the blood 
s e r u m  of pat ients  sens i t ive  to ragweed pollen was compared .  Pas s ive  sens i t iza t ion  and the 
subsequent  anaphylact ic  contract ion were  constant ly reproduced  in the isolated human bronchi ,  
lungs,  and i leum. The development  of this reac t ion  was less  constant  in the la rge  intes t ine,  j e -  
junum, and appendix.  The magnitude of the anaphylact ic  reac t ion  of human smooth  musc le  was 
substant ia l ly  a l te red  af ter  t r ea tmen t  of the musc le  with subs tances  acting se lec t ive ly  on the ~- 
ad rene rg ic  r e c e p t o r s  of these organs .  
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The study of the latent  m e c h a n i s m s  of fo rmat ion  of a l le rg ic  reac t ions  is an impor tan t  p rob l em in mod-  
e rn  expe r imen ta l  a i le rgology.  This is pa r t i cu l a r l y  true of invest igat ion of the sensi t iza t ion of s m o o t h - m u s -  
cle o rgans ,  the bas is  for the development  of widespread manifestat ions of a l l e rgy  in an imals  and man [2, 4]. 

The invest igat ion descr ibed  below is a continuation of o thers  ca r r i ed  out in the l abora to ry  di rected by 
Academician of the Academy of Medical Sciences  of the USSR A. D. Ado to study the m e c h a n i s m s  of the ana-  
phylact ic  r eac t ion  of i so la ted  human s m o o t h - m u s c l e  o rgans  [3, 6]. Reproduct ion of pass ive  sensi t iza t ion 
and the anaphylact ic  r eac t ion  of human s m o o t h - m u s c l e  o rgans  (lungs, bronchi ,  smal l  intest ine,  appendix, 
la rge  intest ine,  and rec tum)  was studied by the use of blood s e r u m  f rom poll inosis  patients  containing a l -  
l e rg ic  antibodies (reagins) .  

EXPERIMENTAL METHOD 

Pass ive  sens i t iza t ion  of the smooth  musc l e s  was induced with the reagin-conta in ing  s e r u m  in a dilu- 
tion of i :10 (in isotonic sucrose  solution) for 2 h at 37~ and with constant  aera t ion.  The anaphylact ic  r e a c -  
tion was reproduced  in a bath for isolated o rgans  (volume 20 ml) at 37~ by the addition of ex t r ac t  of r a g -  
weed pollen (30 ~g/ml).  The deg ree  of the anaphylact ic  reac t ion  of the lung t issue was a s se s sed  f r o m  the 
output of h i s tamine ,  the concentra t ion  of which was de te rmined  by a biological  method on the a t ropinized 
guinea pig i leum. The ampli tude of the anaphylact ic  contract ion of the smooth musc les  was e s t ima ted  as 
a percen tage  of the r eac t ion  of these o rgans  to a s tandard dose of acetylcholine (2 ~g/ml). Contract ions of 
the musc le  were  r eco rded  under i s o m e t r i c  condit ions.  Detai ls  of the method were  descr ibed  prev ious ly  
[5, 6, 7]~ 

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

The output of h is tamine  f rom the pass ive ly  sensi t ized lung t issue on the addition of ragweed ex t rac t  
(0.2 ~g/ml) ave raged  (12 exper iments )  2.3 ~g/g t i ssue.  

Pa s s ive  sensi t iza t ion and subsequent  anaphylact ic  contract ion were  successfu l ly  reproduced  in i so -  
lated segments  of the human lobar  and segmenta l  bronchi.  The mean ampli tude of the anaphylact ic  con t r ac -  
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Fig. 1. Character of anaphylactie contraction on isolated segments of human 
smooth muscles previously sensitized with serum of untreated patients sensi- 
tive to ragweed. A) Bronchi; B) ileum; C) appendix; D) large intestine; E) rec- 
tum. RA) Reaction to addition of acetyleholine (2 ~g/ml) ; ALL) addition of spe- 
cific allergen (extract of ragweed pollen, 30 ~g as nitrogen per ml); RIN) rins- 
ing organ with Krebs' solution for I0 rain~ 

Fig. 2. Liberation of histamine by human lungs and anaphylactic reaction of 
small intestine in the presence of adrenotropic agents. Unshaded columns - 
"immunologic" liberation of histamine from lung tissue; shaded columns - ana- 
phylactie reaction of ileum. Ordinate, deviation from initial level, in ~:. 

tion of the bronchi (relative to that to 0.3 #g/ml acetylcholine) was 130.0• The latent period of the 
maximal anaphylactio contract ion of the bronchi,  in 20 experiments ,  was 104.5 • 2.4 sec and the time of in- 
c rease  of the anaphylactic eon~ractionup to the maximum was 106.0 • 2.2 sec (Fig. 1A). 

To compare the sensitizing ability of the se ra  of patients sensit ive to ragweed pollen toward various 
parts  of the human intestine, segments  of the appendix, ileum, jejunum, large intestine, and rec tum were 
sensit ized with se rum from the same patient. The pat ients '  s e ra  were found to possess  ext remely  low sen-  
sitizing activity toward the segments of jejunum, tn that case passive sensit ization was reproduced in only 
2 of 8 cases .  

Active patients '  se ra  constantly sensi t ized s t r ips  of small  intestine f rom the i leocecal region. The 
charac te r  of the maximal anaphylactic response of the i leum was basical ly s imilar  to that of the isolated 
segment of human bronchi (Fig. 1B). The duration of the latent period and of the increase  in muscle con- 
t ract ion in this case,  based on the resul ts  of 27 experiments ,  was 104.3 • 0.8 and 105.2 • 0.9 sec respect ively .  
The maximal  s trength of anaphylactic contract ion was 65.6 • 

Smooth-muscle preparat ions of the large intestine (87.5~c) and rec tum (90.3%) were somewhat less 
active as regards  producing passive sensit ization. The mean values of the anaphylactic contract ion ob- 
tained on the large intestine (67.8 • 3.1~) and on the rec tum (70.4• 7.6%) did not differ significantly f rom 
each other (P >0.5). The latent period and the r i se  t ime of the anaphylactic contraction of the sensit ized 
segments of human large intestine were 100.1• and 96.4• 1.6 sec respect ively,  and of the rec tum 103.5 
• 2.1 and 94.8 • sec respect ively .  

Pass ive sensit ization of the human appendix was possible in 75~c of cases .  The amplitude of the ana- 
phylactic contract ion in this case was 56.1• 3.1~c. 

Recent investigations [1, 8] have shown that a disturbance of the balance between two types of adren-  
ergic effector systems (c~-and E-receptors)  may play a role in the mechanism of development of a l lergic  
manifestations in man and animals .  To obtain proof of the part icipation of this sys tem in anaphylaxis the 
effect of adrenotropic agents on the anaphylaetic react ion of human smooth muscles  and lung tissue was 
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studied.  The concentra t ion of h i s t amine  l ibera ted  f r o m  pass ive ly  sens i t i zed  lung t issue in r e sponse  to the 
addition of antigen and the ampli tude of the anaphylact ic  cont rac t ion  of the human i leum were  taken as 100%. 
The change in the l ibera t ion  of media to r  and in the anaphylact ic  r eac t ion  of the jejunum in the p r e sen ce  of 
the adreno t rop ic  agents  was exp re s sed  as a pe rcen tage  of these bas ic  values .  

Incubation of sens i t ized  f r agmen t s  of human lungs with 4 ~gATd i sopro te reno l ,  which se lec t ive ly  s t im-  
ulates  f - a d r e n e r g i c  r e c e p t o r s ,  for 20 rain at 37~ before  the addition of ragweed ex t r ac t  was shown to in- 
hibit the l iberat ion of h is tamine by 44.7 • 1.3% (Fig. 2). Per fus ion  of segments  of human smal l  intest ine 
with i sopro te reno l  a l so  reduced the ampli tude of the subsequent  anaphylact ic  c o n t r a c t i o n -  by 29.5~=2.7%. 

Blocking the f i - reeeptors  of sens i t ized lung f r agmen t s  or segments  of i leum with 20 ~g/ml propranolol  
(for 20 min) inc reased  the l iberat ion of h i s tamine  by the lungs or the anaphylact ic  reac t ion  of the smooth-  
muscle  segments  by 17.2 ~: 2.1 and 41.7:~4.6% r e s p e c t i v e l y  (Fig. 2). 

The effect  of  s t imulat ion of the e - r e c e p t o r s  oll anaphylaxis  of the lungs and smal l  intest ine was in-  
vest igated by perfus ing the isolated organ for 20 rain with phenylephrine (2.5 ~g/ml).  This t r ea tmen t  of 
the lung f r agmen t s  inhibited the l iberat ion of h i s tamine  by only 12.0 =~1.6%. Per fus ion  of segments  of in tes -  
tine with phenylephrine a lso  was accompanied  by some inhibition (by 14.8 =e 3.2%) of the anaphylact ic  reac t ion  
of the organ (Fig. 2). 

P r e l i m i n a r y  t r ea tmen t  of the lung t issue and segments  of smal l  intestine with 40 #g/ml phentolamine,  
which blocks s - r e c e p t o r s ,  did not affect  the subsequent  l iberat ion of h is tamine  or the anaphylact ic  reac t ion  
of the human i leum (Fig. 2). 

These  expe r imen t s  yielded evidence,  f i r s t ,  that pass ive  sensi t iza t ion and subsequent  anaphylact ic  
r eac t ions  can be reproduced  in the human lungs, bronchi ,  and i leum and that these phenomena can be used 
as an expe r imen ta l  model with which to study the m e c h a n i s m s  of a l l e rg ic  reac t ions  of human smoo th -musc l e  
organs .  The development  of this reac t ion  was less  constant  in the human jejunum, la rge  intest ine,  and ap-  
pendix. 

The expe r imen t s  a lso  show that d i s turbance  of the equi l ibr ium between c~- and ~ -ad rene rg i c  r e c e p -  
tors  may be one of the fac to r s  that i n c r e a s e s  the sever i ty  of a l le rg ic  reac t ions  in pe r sons  with var ious 
manifes ta t ions  of a l l e rgy  of immedia te  (anaphylactic) type.  
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