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M A C R O P H A G E  S P R E A D I N G  P H E N O M E N O N  IN P O L L I N O S E S  
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Spreading of macrophages in experiments on guinea pigs with a model of pollinosis is 
delayed by specific allergen. Inhibition of spreading can also be obtained by treating 
macrophages of intact guinea pigs with allergens in combination with corresponding 
sera from patients with pollinosis. This phenomenon can be used in the writer's modi- 
fication of a clinical diagnostic test for allergy. 
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The proper ty  of macrophages to spread on a flat surface is one of the phenomena of phagocytosis  [1, 10, 
12}. In recent  years  this process  has come to be used as an allergologic test.  Spreading of macrophages in 
guinea pigs sensit ized with tuberculin or cer ta in  bacter ia  can be delayed by the corresponding al lergens [4, 7, 
S]. 

In the investigation described below spreading of macrophages was studied in animals with a model of 
poltinosis by the method of Fauve and Dekaris [7], and also under clinical  conditions using the same method in 
the wr i t e r ' s  modification. 

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

A model of pollinosis was obtained in guinea pigs either by inhalation of an extract  of ragweed pollen in a 
special  chamber (3 courses)  or  by immunization by a single injection of a 5% suspension of ragweed pollen in 
Freund 's  incomplete adjuvant, into the limb [2, 3]. The animals of group 1 were tested after  1 and 3 courses  of 
inhalations, and those of group 2, 1 week and 1.5 months af ter  immunization in the limb. Macrophages were 
taken f rom the peri toneal  cavity of guinea pigs killed by exsanguination, by washing them out with 5-6 ml of 
nutrient medium 199 containing heparin (5 units/ml). The washings contained 4 �9 105-6 �9 105 cel ls /ml ,  mainly 
macrophages with a few (under 10%) lymphocytes.  During the manipulations the cells remained viable. The 
macrophages were incubated with the corresponding ragweed allergen,  ei ther  whole or  in a dilution of 1 : 10. 
The al lergen was prepared in the wr i t e r ' s  labora tory  by F. F. Lukmanova as a 6% extract  of  ragweed pollen in 
Coca ' s  fluid. 

tn the control  tests  of ser ies  I the following mater ia ls  were used: 1) macrophages without a l lergen;  2) 
macrophages  with whole birch allergen,  prepared by the same  method as the experimental  al lergen;  3) mac ro -  
phages with birch al lergen in a dilution of 1 : 10. The macrophages and al lergen were poured in a volume of 
0.1 ml of each into centrifuge tubes,  and the volume of liquid was made up to 1 mI with medium 199. The final 
dilution of the al lergen was thus 1 : 10 in one case and 1 : 100 in the other. Incubation was car r ied  out for 1 h 
at 37~ after  which one drop of the mixture was t rans fe r red  to a Goryaev ' s  chamber  and incubation continued 
at room tempera ture  in a moist Pet r i  dish for 30 rain. The number of spread macrophages was then counted 
and expressed as a percentage of 200 cells examined in the phase-cont ras t  or light microscope.  These numbers 
were compared for the different groups of experiments (stat ist ical  analysis) with the corresponding values 
obtained f rom the three control investigations. Spreading of the macrophages also was expressed as a spreading 
index (SI) : 

SI = mean number  of spreading macrophages  during incubation with specific al lergen (in %) x 100. 
mean number  of spreading macrophates  in control  (in %)* 

In the experiments of ser ies  II tests  were ca r r i ed  out on se ra  of pollinosis patients with a marked clinical  
picture and with. positive skin tests  to al lergens f rom grass  pollen. Mixtures of  macrophages and specific 

*Mean resul ts  for all three  control  tests  in the denominator.  
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a l l e r g e n s  fo r  t h e  p a t i e n t s  w e r e  p r e p a r e d  in t h e  s a m e  w a y  as  f o r  t h e  p r e v i o u s  e x p e r i m e n t s ,  and  t h e  w h o l e  t e s t  

s e r u m  w a s  added  to  t h e m .  M a c r o p h a g e s  f r o m  i n t a c t  g u i n e a  p igs  w e r e  u s e d .  T h e  s c h e m e  of  t h e s e  e x p e r i m e n t s  
was  t h e  s a m e  as  f o r  t h e  p r e v i o u s  s e r i e s .  A l l  c o m p o n e n t s  w e r e  t a k e n  in  a v o l u m e  of 0.1 m l ,  a f t e r  w h i c h  the  

v o l u m e  of  l i q u i d  was  m a d e  up to  1 m l  wi th  m e d i u m  199. T o  c o m p a r e  t he  p e r c e n t a g e s  of  s p r e a d i n g  of  t h e  m a c r o -  

p h a g e s  and t h e  v a l u e s  o f  SI, t h e  m e a n  r e s u l t  of  4 o r  5 i n v e s t i g a t i o n s  was  u s e d  as  t h e  c o n t r o h  1) m a c r o p h a g e s  

wi th  s p e c i f i c  a l l e r g e n s ,  w h o l e  and in  a d i l u t i o n  of  1 : 10 ( f ina l  d i l u t i o n s  1 : 10 and I : 100) ; 2) m a c r o p h a g e s  wi th  
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Fig. 1. Spreading of macrophages  in poll inosis:  a) spreading  
macrophages  a f te r  incubation with pa t ien t ' s  s e r u m  (skin s ens i -  
t ivity to a l le rgen  f rom t imothy g r a s s  pollen) and control  a l l e rgen  
f r o m  a lder  pollen; b) inhibition of spreading  of macrophages  a f t e r  
incubation with s e r u m  of s a m e  patients  and specif ic  a l le rgen  f r o m  
t imothy g r a s s  pollen. A z u r c - e o s i n ,  200 • 

pa t ien t ' s  s e r u m ;  3) nmcrophages  with pa t ien t ' s  s e r u m  and control  a l lergens  in the dilutions adopted; 4) m a c r o -  
phages in medium 199; 5) in some  e x p e r i m e n t s ,  macrophages  with healthy human  s e r u m  and with specif ic  
a l l e rgens  in the dilutions adopted. 

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

In the experiments of series I on guinea pigs with the model of pollinosis (Table 1) the number of spreading 
cells in the control was relatively stable between 48.2 and 50.7%. Incubation of the macrophages with the speci- 
fic allergen (ragweed) caused inhibition of spreading. After immunization in the limb the allergen gave the 
greatest inhibition in a dilution of 1 : 10 (35 guinea pigs), when the number of spreading cells fell to 39-40% 
( S I  = 79.7-72.6%). Inhalation of the allergen led to even greater inhibition of spreading, especially after the 
third course, when there were 28% of spreading cells with whole allergen (SI = 67.3%) and 44.4% with diluted 
allergen (i0 guinea pigs; SI = 56.2%). 

In the experiments of series II with sera of patients with pollinosis (Table 2), when macrophages of intact 
guinea pigs were used the mean number of spreading cells in the control was 55.4%. Incubation of the macro- 
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phages in medium 199 alone gave a lower  pe rcen tage  of spreading,  and addition of the a l le rgens  increased  it. 
Incubation of the macrophages  with the pa t ien ts '  s e r a  together  with the corresponding a l le rgens  led to inhibition 
of spreading  (Fig. 1). The mean number  of spreading  cel ls  f rom 20 s e r a  with whole a l lergen was 39.8% (SI = 
71.5%) and f rom s e r a  with diluted a l le rgen  it was 45% (SI=81.5%). 

The ability of macrophages  to c a r r y  out phagocytosis  (to spread) in sensi t ized guinea pigs is thus regu-  
l a r ly  inhibited by specif ic  a l le rgens .  The s a m e  inhibition of spreading of macrophages ,  but this t ime  in intact 
guinea pigs,  takes  place  in r e s pons e  to a combinat ion of a l le rgens  and the cor responding  pa t ien ts '  s e ra .  The 
addition of nonspecif ic  a l le rgens  or  of a l l e rgens  f r o m  noncorresponding s e r a  i nc reases  the degree  of spreading 
a little, for they evidently act as prote in  i r r i t an t s .  Inhibition of spreading  of macrophages  is caused by a l l e r -  
gens specif ic  for  macrophages  or  s e r a  which par t ic ipa te  in the immunological  p roce s s .  It can tenta t ively  be 
suggested that loss of the phagocytic function by a high propor t ion  of macrophages  is connected with the i r  
switch to the other  side of the i r  act ivi ty:  coopera t ive  in terac t ion  with T and B lymphocytes  [9, 13]. The 
cessa t ion  of phagocytosis  may perhaps  re f lec t  the read iness  of the macrophages  to rece ive  informat ion f rom 
lymphocytes .  The suggest ion has recent ly  been made that inhibition of spreading  of macrophages  is caused by 
lymphokines [5, 6, 11, 12]. In that  case ,  there  is perhaps  a change in the function of macrophages  connected 
with the accumulat ion of antigens on the i r  r e c e p t o r s .  

The s e r a  of a l le rg ic  pat ients  can be used as a diagnostic t es t  in the study of spreading  of macrophages .  
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