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A model  of exper imenta l  pol l inosis  was c r ea t ed  in guinea pigs.  The an imals  were  kept in a 
chambe r  in which the a l l e rgen ,  a dialyzed aqueous ex t rac t  of ragweed pol len,  was d i spe r sed  
by means  of a coaxial  nebul izer .  As a r e su l t  of  ae roso l  sens i t iza t ion the guinea pigs fo rmed 
homocyto t ropic  ant ibodies ,  an indication of the i r  sens i t iza t ion to the specif ic  a l l e rgen .  Sensi-  
t izat ion of the an imals  to ragweed a l le rgen  was accompanied  by inc reased  sens i t iv i ty  of the 
b ronchopulmonary  s y s t e m  and was c h a r a c t e r i z e d  by re f lex  b ronchospasm to a reac t ing  in-  
halat ion o r  to intravenous injection of the specif ic  a l l e rgen .  
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Al lergic  r e s p o n s e s  of  immedia te  type,  c h a r a c t e r i z e d  by the production of specia l  antibodies known as 
r eag ins ,  a r e  the leading m e c h a n i s m  of  pol l inos is .  The d i scove ry  of the m e c h a n i s m s  of antibody format ion  in 
pol l inosis  can be l a rge ly  faci l i ta ted by the c rea t ion  of  an exper imenta l  model .  With the aid of such a model  of  
a l le rg ic  d i s e a s e s ,  those a l l e rg ic  reac t ions  which const i tute  the pathogenetic bas i s  of d i s ease  can be reproduced  
[2]. 

The use  of  the inhalation method to produce  sens i t iza t ion  of var ious  an imals  has  been repor ted  in the 
l i t e r a tu re .  The authors  in question used powerful  a l l e rgens  such as h o r s e  dander ,  egg a lbumin,  and blood s e r -  
urn p ro te ins  [4, 8, 11, 13, 14]. No r e f e r e n c e  could be found to the use  of  plant  pollen a l l e rgens  as  sens i t iz ing 
agents .  Yet pollen a l l e rgens ,  used to produce  exper imenta l  pol l inos is ,  a r e  the m o s t  adequate m a t e r i a l .  

The object  of  this invest igat ion was to c r e a t e  an exper imenta l  model  of pol l inosis  and to study immuno-  
logic r eac t iv i ty  in this model  of the d i sease .  Guinea pigs w e r e  used as the exper imenta l  an ima l s ,  for b roncho-  
s p a s m  and d i s tu rbance  of c a r d i o v a s c u l a r  ac t iv i ty  occupy a leading p lace  in the pathogenesis  of a l le rg ic  r e a c -  
tions in these  an imals .  

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

P r e p a x a t i o n , o f  a Water-Soluble  Fract ion  of Ragweed Pollen. Exper iments  were  c a r r i e d  out on 142 a l -  
bino and noninbred guinea pigs weighing 200-250 g. A dialyzed water-sol t~ble ex t rac t  of  pollen of Ambros ia  
a r t e m i s i f o l i a ,  p r e p a r e d  by a modif ied Goldfarb ' s  method [7], was used as the a l le rgen .  The dry ,  nondefatted 
r agweed  pollen was mixed with dis t i l led wa te r  in the ra t io  of  1 :8  and ex t rac ted  for  24 h on a magne t ic  m i x e r  
at 4~176 The resul t ing  ex t rac t  was sepa ra t ed  by f i l t ra t ion,  dialyzed against  dis t i l led wa te r  for  4 days ,  its pH 
adjusted to 7,0, and lyophil ized.  The dr ied f rac t ion  was used to sens i t ize  the an imals  by inhalation. 

Method of Inhalational Sensit ization.  The exper imenta l  an imals  were  kept in a c losed a i r t ight  chamber  
with a volume of  0.7 m 3. The a l l e rgen  in a dose of 500 rag,  d isso lved  in 5 ml  dist i l led wa te r ,  was d i spe r sed  
in the chambe r  by m e a n s  of a coaxial  nebul izer  under the p r e s s u r e  of  2.5-2.9 a tm.  The conditions of d i s p e r -  
sion were  such as  to produce  an ae ro s o l  consis t ing of pa r t i c l e s  2-2.5 p (83%) and over  2.5 p (17%) in d i a m e t e r  
[ 3]. The an imals  we re  sens i t ized  by th ree  c o u r s e s ,  each  o fwhichcons i s t ed  of four daily inhalat ions.  One inhala-  
tion las ted  2 h. The in te rva ls  between cou r se s  were  12-14 days.  The asp i ra t ion  dose of the a l l e rgen  obtained 
by the guinea pigs during inhalation for 2 h was de te rmined  by mult iplying the minute  volume of inspira t ion by 
the concentra t ion of the a l l e rgen  in the chamber  and the exposure .  Since the r e s p i r a t o r y  minute  volume was 
50 ml  and the concentra t ion  of the a l l e rgen  was 0.00071 m g / m l  chambe r  a i r ,  during an exposure  of  2 h the 
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Fig. 1. Dynamics  of  AHA t i t e r s  in guinea 
pigs during sens i t iza t ion  by inhalation. 
Absc i s sa ,  s tage of expe r imen t  ('m days);  
ordinate ,  antibody t i t e r  (in log2). Inhala-  
of ragweed  a l l e rgen  indicated by a r row.  
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Fig. 2. Respi ra t ion  of guinea pigs sens i t ized  by the ae roso l  
inhalation method r eco rded  in vivo. A) One cour se  of  s e n s i -  
t ization; ]3) two courses ;  C) th ree  cour ses .  T ime  of injection 
ragweed a l l e rgen  indicated by a r row,  

guinea pigs inhaled approx imate ly  4.26 m g  of the a l le rgen .  

P a s s i v e  Cutaneous Anaphylaxis .  Ant i ragweed homocytot ropic  antibodies (AHA) were  detected in the s e -  
rum of  al l  the sens i t ized  an imals  by the pass ive  cutaneous anaphylaxis  t e s t  [10]. For  this purpose  0.1 ml  of  the 
t es t  s e rum was injected i n t r ade rma l ly  into the depilated dorsa l  su r face  of a n o r m a l  guinea pig. After  an i n t e r -  
val of  24 h 0.5 ml  of 6% ragweed pollen ex t rac t  with 0.25 ml  of  5% Evans '  blue dye was injected in t ravenously .  
The reac t ion  was r ead  25-30 rain l a t e r  by m e a s u r i n g  the d i ame te r  of  the stain.  A stain 4 mm: in  d i a m e t e r  was 
taken as  the t i t e r  of  the s e rum.  

P n e u m o g r a m s  of the Guinea Pigs.  To a s s e s s  the s ta te  of the bronchopulmonary  sy s t em of the sens i t ized  
guinea pigs pneumograms  were  r eco rded  by means  of a two-channel  p le thysmograph  with ink r e c o r d e r  of  the 
P42-SI4h ~ type. 

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

The AHA, appear ing  in the s e rum of  the exper imenta l  an imals  and detected by the pa s s ive  cutaneous a n a -  
phylaxis t es t  were  used as the index of sens i t iza t ion  of  the an imals .  Maximal  fixation of AHA in the r ec ip i en t s '  
skin was obse rved  24 h a f te r  injection of the ser t tm of the exper imenta l  an imals .  Cons iderable  var iab i l i ty  in 
AHA product ion by individual groups  of exper imenta l  an imals  was noted,  but neve r the l e s s  the re  was a c l e a r  
i n c r e a s e  in the AHA t i t e r s  in the cou r se  of repea ted  inhalations of the a l le rgen .  As a ru le ,  a f t e r  the f i r s t  cou r se  
of  inhalat ions AHA were  detected e x t r e m e l y  r a r e l y  (m 5 of 142 guinea p igs ,  3.5~0) and the i r  mean  t i t e r  was 0.8 

0.06*.  After  the second cou r se  of inhalations antibodies were  found in 56.2% of  an ima l s  (in 68 of 121 guinea 
pigs) and the i r  mean  t i t e r  was 2.2 ~0.23. After  t h ree  courses  of inhalations antibodies we re  d i scove red  with a 
mean  t i t e r  of  4.7 • 0.3 in 82.3% of an ima l s  (in 70 of  85 guinea pigs) (Fig. 1). 

* He re  and l a t e r  antibody t i t e r s  a r e  given as log 2 of the number  express ing  the t i t e r .  
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To study the p r o p e r t i e s  of AHA the i r  r e sponse  to heating and to t r e a t m e n t  with mercap toe thano l  was in-  
ves t iga ted .  During heat ing of the s e r a  of the sens i t i zed  guinea pigs for 4 h at  56~ the i r  sk in - sens i t i z ing  a c -  
t ivi ty d iminished or  d i s appea red  a l together .  Before  heat ing,  the mean  t i t e r  of the s e r a  was 4.6 :e 0.42, w h e r e -  
as a f te r  heat ing it was 0.16 • 0.12 (7 se ra ) .  After  t r e a t m e n t  of  the s e r a  with 0.2 M mercap toe thano l  [9], a de -  
c r e a s e  in ac t iv i ty  of AHA was obse rved .  The mean  t i t e r  of  ABA before  t r ea tmen t  with mercap toe thano l  was 
4.2 :~ 0.53, but a f t e r  t r e a t m e n t  it was 1.3 =~ 0.46 (7 se ra ) .  Thermolab i l e  guinea pig AHA, not r e s i s t a n t  to m e r -  
captoethanol  t r e a t m e n t ,  if injected into the skin of a no rma l  guinea pig r ema ined  the re  and produced s e n s i t i z a -  
tion of an a r ea  of skin which l a s t ed  20 days  [12]. With r e s p e c t  to the i r  the rmolab i l i ty ,  sens i t iv i ty  to t r e a t m e n t  
by reducing agents ,  and abi l i ty  to r e m a i n  fixed for  a long t ime  in the skin of  n o r m a l  guinea p igs ,  guinea pig 
AHA r e s e m b l e  human IgE. The connection between AHA and human IgE is a l so  suppor ted  by r e su l t s  obtained 
by o ther  w o r k e r s  [5, 6, 12]o 

One of the s e v e r e s t  c l inical  man i fe s t a t ions  of  pol l inosis  is pollen a s thma ,  man i fes t ed  pr inc ipa l ly  by b r o n -  
chos pasm and edema of the mucous  m e m b r a n e  with h y p e r s e c r e t t o n  of the smal l  and s m a l l e s t  bronchi .  The 
s ta te  of the b ronchopulmonary  s y s t e m  of the sens i t ized  an ima l s  was judged by record ing  the p n e u m o g r a m s .  
After  in t ravenous  injection of ragweed pollen ex t rac t  into no rma l  an imals ,  in no case  was any apprec iab le  
change obse rved  in r e sp i r a t i on  as  r e co rded  by p l e t h y s m o g r a m ,  whereas  a f t e r  in t ravenous injection of 100-300 
pg  h i s t amine ,  a profound d i s tu rbance  of r e sp i r a t i on  developed in eve ry  case  and was obse rved  during the r e -  
cording of  h i s t amine  shock. The reac t ions  of  the b ronchopulmonary  sys t em of the expe r imen ta l  an ima l s  r e -  
sembled  in c h a r a c t e r  those  which develop dur ing typical  anaphylact ie  shock of asphyct ic  type [1]. For ins tance ,  
m i ld  f o r m s  of r e s p i r a t o r y  d i s tu rbances  were  e x p r e s s e d  as  a gradual  d e c r e a s e  in the ampl i tude of the r e s p i r a -  
to ry  m o v e m e n t s  and slowing of  the i r  r a t e  or  t r ans ien t  apnea,  las t ing  20-30 sec ,  followed by comple te  r e s t o r a -  
tion of  the r e s p i r a t o r y  m o v e m e n t s  (Fig. 2A) o Severe fo rms  of r e s p i r a t o r y  d i s turbance  in the guinea pigs were  
c h a r a c t e r i z e d  by longer  r e s p i r a t o r y  a r r e s t  (2-3 rain) with the subsequent  addition of per iodic  or  t e rmina l  r e s -  
p i ra t ion ,  f requent ly  ending in p a r a l y s i s  of the c a r d i o v a s c u l a r  and r e s p i r a t o r y  cen te r s  (Fig. 2B, C). 

Peac t ions  of  this l as t  type were  obse rved  in 33.3~0 of guinea pigs sens i t ized  by one cour se  of  inhalat ions,  
in 47.6% of  an ima l s  a f t e r  two c o u r s e s ,  and in 100% af te r  th ree  cou r se s  of inhalations.  The s t ronges t  a l le rg ic  
r eac t ions ,  accompanied  by b r o n c h o s p a s m ,  e m p h y s e m a  of the lungs,  and a fall of blood p r e s s u r e ,  were  detected 
a f t e r  th ree  cou r se s  of  sens i t iza t ion  in r e s ponse  to a reac t ing  inhalation or  to in t ravenous injection of the a l l e r -  
gen. 

It can be concluded f rom the r e s u l t s  that  inhalational sens i t iza t ion  of guinea pigs with dia lyzed aqueous 
ex t r ac t  of ragweed pollen is  c h a r a c t e r i z e d  by the fo rmat ion  of AEA, which s e r v e  as  an indicator  of  s e n s i t i z a -  
tion of the an ima l s  to the specif ic  a l l e rgen .  Sensi t izat ion of an imals  with ragweed a l l e rgen  is accompanied  by 
inc reased  sens i t iv i ty  of the b ronchopu lmonary  s y s t e m  and is c h a r a c t e r i z e d  by a ref lex  b ronchospasm to the 
reac t ing  injection of a l l e rgen .  The model  of exper imenta l  pol l inosis  thus c rea ted  co r r e sponds  to the natural  
pathway of  sens i t iza t ion  during deve lopment  of the d i sease  and can be r ecommended  for  the study of the pa tho-  
physiological  m e c h a n i s m s  of pol l inos is .  
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