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F O R M A T I O N  OF A L L E R G I C  R E A C T I V I T Y  TO WORMWOOD 

P O L L E N  IN C O M B I N E D  S E N S I T I Z A T I O N  TO P O L L E N  
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The principles governing the formation of hypersensitivity of immediate type to wormwood 
(Artemisia absinthium L.) under conditions of combined (at intervals of 3, 12, and 28 days) 
sensitization with cells  of a vaccine s t ra inof  Brucella abortus 19-BA, were studied. The 
degree of specific al lergic reaction to pollen 2, 6, and 12 weeks after the beginning of the 
experiment was studied by Ovary, s passive cutaneous anaphylaxis test, by the indirect de- 
granulation of mast cells of healthy rats,  and the general  anaphylaxis reaction to intravenous 
injection of a saline extract  of wormwood pollen. In animals with combined sensitization to 
pollen and brucellas allergy to pollen was formed sooner. The degree of allergic reactivity 
to the pollen allergen at all t imes of the investigation was grea te r  in animals with combined 
allergy than in animals with sensitization purely to pollen. KEY WORDS: sensitization; 
wormwood pollen; brucellas; combined forms of allergy. 

In patients with al lergoses hypersensitivity is frequently observed to several  heterologous antigens. This 
form of sensitization is known as combined [2]. Polysensitization is frequently found in bronchialasthma and 
i toften leads to a severe course of the disease [7, 8]. Hypersensitivity to bacter ia  and pollen simultaneously 
is often found in patients with allergic rhonosinusopathies [3, 4]. Consequently the important problem arises 
of the principles governing the development of hypersensitivity to different allergens in combined forms of 
sensitization. The present  wr i te r  has found that simultaneous sensitization to microbial antigens and pollen 
did not lead to any marked interaction [5, 6],  whereas in initial sensitization by microbial antigens hypersensi-  
tivity to pollen was stimulated. The object of the present  investigation was to study the character  of the im- 
munoallergic response to pollen antigen in animals sensitized initially with wormwood (Artemisia absinthium 
L.) pollen and la ter  V~ith Brucel la  abortus strain 19-BA. 

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

Experiments were car r ied  out on 60 guinea pigs (46 experimental,  Ovary' s passive cutaneous anaphylaxis 
test  was carr ied  out on 14). The experimental animals were divided into four groups. Group 1 consisted of 
ten animals sensitized three t imes on alternate days with wormwood pollen; twice in a dose of 0.5 ml of a 5% 
solution of pollen in Freund's  complete adjuvant subcutaneously, and once with 0.5 ml of a 3% saline extract  of 
the same pollen intraperitoneally (control); Group 2 consisted of 12 guinea pigs sensitized with wormwood 
pollen (by the same scheme as Group 1) and three days later  with brucellas (a single subcutaneous injection of 
a suspension of 2 billion cells of the vaccine strain Brucella abortus 19-BA; Group 3 -- 12 animals sensitized 
with wormwood pollen, and two weeks with brucellas; Group 4 - 12 animals sensitized with wormwood pollen 
and four weeks with brucel las .  

The animals were tested 2, 6, and 12 weeks after  the beginning of the experiment in order  to determine 
hypersensitivity of immediate type to pollen antigen. A 3% saline extract  of wormwood pollen, prepared by the 
method of Cock and Milford [1], was used as the antigen. Circulating homocytotropic antibodies against pollen 
were  determined by Ovary's passive cutaneous anaphylaxis test  (PCAT) [9], and the reaction of generalized 
anaphyiaxis to intravenous injection of 0.5 ml of a 3% saline extract  of wormwood pollen also was studied. The 
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Fig.  1. Ova ry ' s  PCAT in an ima l s  with combined sens i t iza t ion  to wormwood pollen and 
b ruce l l a s .  Absc i ssa :  1) wormwood pollen, 2) pollen, b ruce l l a s  th ree  days  la ter ,  3) pol -  
len, b ruce l l a s  two weeks  l a te r ,  4) pollen,  b ruce l l a s  four  weeks la ter ;  ordinate ,  mean  
a r e a  of s tained spot (in cm2). 

Fig.  2. Genera l i zed  anaphylaxis  reac t ion  in guinea pigs with combined sens i t iza t ion  to 
wormwood pollen and b ruce I l a s .  1) Pollen; 2) pollen, b ruce l l a s  th ree  days la ter ;  3) pol-  
len, b ruce l l a s  two weeks la ter ;  4) pollen, b ruce l l a s  four  weeks  l a te r .  Absc i s sa ,  t imes  
of tes t ing  (in weeks);  ordinate ,  index of anaphylact ic  shock. 

cl inical  p ic ture  of anaphylact ic  shock was a s s e s s e d  by means  of the index of Weigle et al.  [11]. The an imals '  
s e r a  we re  invest igated by the indi rec t  m a s t  cel l  degranula t ion t e s t  [10] on intact  r a t s .  

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

The degree  of specif ic  a l l e rgy  r e s pons e  to pollen antigen was de te rmined  two weeks ~fter  sens i t iza t ion  
with pollen in the an imals  of Groups  1 and 2 by means  of the PCAT {Fig. 1). In the control  an imals  the a r e a  of 
staining of the spots  was s m a l l -  0.84 • 0.09 em 2 - b u t  in the  expe r imen ta l  guinea pigs of Group 2 it was  th ree  
t imes  l a rge r ,  namely  2.57 • 1.01 c m  ~. These  r e su l t s  indicated that  additional sens i t iza t ion  by the mic rob ia l  
a l l e rgen  s t imula ted  the initial  sens i t iza t ion  to the he tero logous  a l le rgen .  In the an imals  of group 3 and 4, two 
weeks  a f t e r  injection of pollen no t e s t s  w e r e  c a r r i e d  out, for  they were  sens i t i zed  to b ruce l l a s  at that t ime  and 
l a t e r  (four weeks) .  Invest igat ion of the s e r a  of the an imals  of all  four  groups  six weeks  a f t e r  the beginning of 
the exper imen t  showed that  in guinea pigs with combined sens i t iza t ion  the product ion of specif ic  antibodies 
aga ins t  pollen was at a h igher  level  than in the control .  The effect  of the mic rob ia l  a l le rgy  as a s t imu la to r  of 
he t e roa l l e rgy  was pa r t i cu l a r ly  marked  in the an imals  of group 2, i .e. ,  when the in terval  between sens i t iza t ion  
with pollen and b ruce l l a s  was s h o r t e s t .  

In the guinea pigs of Group 3 the PCAT to pollen a l l e rgen  a f t e r  six weeks  was weaker  (4.01 • 0.5 cm 2) 
than in the an imals  of group 2 (5.74 • 0.6 cm2), but s ignif icant ly higher  than in the control  an ima l s  (2.68 + 0.30 
cm2; P < 0.05). In the guinea pigs of group 4 no s t imula t ing  effect  of b ruce l l a s  was obse rved  on induction of 
hypersens i t iv i ty  to pollen; on the con t ra ry ,  a tendency was actual ly  obse rved  fo r  the initial a l l e rgen  to be in- 
hibited. Invest igat ion of the s e r a  of an ima l s  of the s a m e  group l a te r  (12 weeks  a f t e r  the beginning of the ex-  
per iment )  r evea led  a cons iderable  i nc rea se  in the s ize  of the s ta ined spot (5.2 • 0.8 cm 2) compa red  with the i r  
s ize  in the control  guinea pigs (2.83 • 0.4 cm2). The phenomenon of inhibition was c lea r ly  t e m p o r a r y .  At the 
s ame  t ime,  in the an imals  of the o the r  two groups  ~ and 3) with combined sens i t iza t ion ,  inc reased  product ion 
of c i rcu la t ing  homocyto t rop ic  antibodies de te rmined  by Ova ry ' s  t es t  was  obse rved .  As Fig. 1 shows, in these  
an ima l s  the skin reac t ion  was  m o r e  m a r k e d  than in the an imals  of Group 4, but the d i f ference  was not s t a -  
t i s t ica l ly  signif icant .  It is in te res t ing  to note that  in the guinea pigs of all  groups  the mean a r e a  of the same  
spot at  the second t ime  of tes t ing  was l a r g e r  than at the f i r s t  t ime  (P < 0.001). This  indicates  that the induc- 
t ion of hypersens i t iv i ty  to pollen in the combined f o r m  of a l lergy,  jus t  as in pure ly  pollen a l le rgy ,  i n c r e a s e s  
until the 40th-84th day. 
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At all t imes of investigation the formation of allergies to pollen was studied in the animals of all four 
groups by means of the general anaphylaxis reaction (Fig. 2). Four or five animals were taken from each 
group for investigation. The indices of anaphylactic shock in the guinea pigs of Group 2 were higher than in 
the remaining animals. The indices of the anaphylactic reaction in the guinea pigs of the control group were 
lower at all t imes than in animals with combined allergy. These results confirm those of the PCAT and were 
evidence that in combined forms of allergy to wormwood pollen and brucellas, allergic reactivity to the pollen 
allergen is stimulated. The results of the mast cell degranulation test, carried out after six weeks with worm- 

wood  pollen antigen, indicated stronger allergy in animals with combined sensitization: Group 2) 2 8.7 • 2.6%, 
Group 3) 26.7 -~ 4.0%, Group 4) 34.0 ~- 2.6%, control) 22.3 �9 2.8%. 

The formationof allergic reactivity to pollen allergen in combined forms of sensitization to pollen and 
microorganisms thus follows a different course from that in pure pollen allergy. In animals sensitized with 
pollen, additional (3, 12, and 28 days later) sensitization with brucellas led to increased formation of specific 
allergic reactivity to pollen allergen. Brucellas, like Mycobacterium tuberculosis and certain other micro- 
organisms, under certain conditions and, in particular, when they are introduced into the body together with 
other allergens, can probably act as adjuvants. This phenomenon of the stimulating action of microbial allergy 
on initial hypersensitivity of immediate type to a heterologous allergen requires clinical study with the aim of 
preventing combined forms of hypersensitivity. 
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