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Recently,  in the study of a l le rgy  considerable  attention has been paid to the blood leukoeytes,  which 
undergo profound a l le rg ic  s t ruc tu ra l  changes during sensi t izat ion of the o rgan i sm to the a l le rgen .  These  
sens i t ized  leukocytes,  if they come into contact with the specif ic  a l le rgens  in vivo or  in vitro,  become 
deformed  and undergo lysis ,  l iberat ing h is tamine  [9, 10, 12]. 

Allergic  sensi t izat ion of the leukocytes  has been observed  both in reac t ions  of the immedia te  type 
[1, 3, 5, 7, 8] and in cases  of slow hypersens iv i ty  [4]. 

It  was repor ted  in 1947 that the leukocytes of patients sensi t ive to ragweed pollen underwent inten- 
s ive lysis  a f te r  incubation with the specif ic  a l le rgen  [13]. These  findings were  subsequently conf i rmed 
by other  authors  [5, 11]. 

In the p resen t  investigation the a l lergic  sens i t iza t ion of the leukocytes of patients  with pol l inoses 
and the specif ic i ty  of the react ion  were  studied by means of the method of staining with acr idine  orange.  

Compared  with other methods of staining leukocytes,  the f luorescence  method is capable of demon-  
s t ra t ing  f iner  morphological  changes in the cel ls  and it can be used on whole blood. The leukocytes a re  
s tained dif ferent ia l ly  by acr idine orange and f luoresce  br ight ly  against  the black background of the m i c r o -  
scope field. The e ry th rocy te s  do not f luoresce  because  the luminosi ty is extinguished by hemoglobin.  

EXPERIMENTAL 

The allergens investigated were obtained from the pollen of timothy grass (Phleum pratense), 
speckled alder (Alnus incana), ragweed (Ambrosia artemisiafolia), and oak (Quercus robur), and they were 

prepared by the usual method in extracting fluid at the Allergologic Research Laboratory, Academy of 

Medical Sciences of the USSR. 

Blood was taken from the finger of the hay fever patients. The anticoagulant used was a 1.5% solu- 

tion of the disodium salt of EDTA (Chelaton-3) in 0.7% physiological saline. The pH of the solution must 

not exceed 8.0 to avoid nonspecific lysis of the leukoeytes. The blood and anticoagulant were mixed in 

the ratio 2:1. 

Into each of three silicone-treated Widal tubes 0.45 ml of blood was poured, after which 0.05 ml of 

the freshly prepared allergen in a dilution of i:i0 was added to tube No. 1 (the allergen used was that 

which gave the strongest allergic skin reaction with the corresponding patient). An equivalent dose of 

nonspecific allergen was added to tube No. 2. The control test was carried out with Simms ~ solution, with 
which the allergen was diluted. The contents of the tubes were carefully mixed and allowed to stand at 

room temperature for 1 h. 

Before the staining was carried out the tubes were again shaken and 0.05 ml of a 1.20,000 saline 

solution of acridine orange was added to each. The duration of exposure to the dye was 3-5 min. One 

drop of the mixture from each tube was placed on a slide and a vital preparation made. This was at once 
examined under the luminescence microscope. One hundred granulocytes were counted in a field of vision 

and the percentage of deformed cells was calculated. 

Allergologic R e s e a r c h  Labora tory ,  Academy of Medical Sciences of the USSR, Moscow (Presen ted  
by Active Member  of the Academy of Medical Sciences of the USSR, A. D. Ado). Trans la ted  f r o m  Byulle-  
ten '  ]~ksperimental 'noi  Biologii i Meditsiny, Vol. 63, No. 6, pp. 77-80, June, 1967. Original  a r t ic le  sub-  
mit ted December  31, 1965. 
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EXPERIMENTAL RESULTS 

In normal conditions the nuclei of leukocytes when 
stained with acridine orange are bright green, the cytoplasm 
is dull green, and the granules in the cytoplasm are brick 
red. This type of fluorescence was observed in the control 
preparations. It is explained by the property of acridine 
orange of reacting differentially with nucleic acids. The 
RNA of the cytoplasmic granules fixes the dye in large 
amounts and forms orange-red complexes, while the DNA 
fixes less of the dye and gives a bright green fluorescence. 

When the changes in the cell are profound, just before 
death, an increase in the adsorption of dye is observed and 

its luminescence changes from the green to the orange-red 
part of the spectrum (the "concentration effect ~ of Strugger). 
In the experimental preparations, for instance, leukocytes 
were observed which had lost their normal round shape and 
which had ragged, fringed borders. The modified cells also 
included some with no visible nuclear structure and with 
total or partial disappearance of their cytoplasmic granules. 
The luminescence of the cell components had moved into 
the yellow-orange region of the spectrum. All these changes 
are evidence of profound intramolecular disturbances of the 
cell metabolism under the influence of the allergen. 

The blood investigated was taken from i00 persons 
(47 females, 53 males) aged from ii to 64 years, including 
85 patients with hay fever a~d 15 healthy subjects. 

The patients were divided into two groups: group 1 
consisted of patients who had received 1-4 courses of speci- 
fic desensitizing therapy (57 patients) and group 2 of un- 
treated patients (28 patients). 

Increased sensitivity to weed pollen (timothy grass, 
o r c h a r d  g r a s s ,  rescue)  was  d i s c o v e r e d  in 65 p a t i e n t s  to 
p o l l e n  of w e e d s  and t r e e s  ( a l de r ,  haze l ,  b i rch)  in 8 p a t i e n t s ,  
to t r e e  po l l en  on ly  in  7 p a t i e n t s ,  and to r a g w e e d  dus t  in 5 
p a t i e n t s .  

Since  the p o l l e n s  of r e l a t e d  g r a s s e s  ( t imo thy  g r a s s ,  
o r c h a r d  g r a s s ,  rescue)  and the p o l l e n s  of t r e e s  ( a l d e r ,  haze l ,  
b i rch)  p o s s e s s  c e r t a i n  c o m m o n  a n t i g e n i c  p r o p e r t i e s  d e -  
t e c t a b l e  by the p r e c i p i t a t i o n  r e a c t i o n  in a g a r  [2], only  one 
s p e c i f i c  a l l e r g e n  was  u s e d - t h a t  g iv ing  the s t r o n g e s t  a l l e r -  
g ic  sk in  t e s t  in the  pa t i en t .  

I t  b e c a m e  a p p a r e n t  d u r i n g  the i n v e s t i g a t i o n  tha t  the 
m e a n  p e r c e n t a g e  of  d e f o r m e d  l e u k o c y t e s  fo l lowing  a d m i n -  
i s t r a t i o n  of the s p e c i f i c  a l l e r g e n  r e a c h e d  52 in the  p a t i e n t s  
of g roup  1 and 55 in  g roup  2, c o m p a r e d  with  15 and 9 r e -  
s p e c t i v e l y  in the c o n t r o l s .  The  n o n s p e c i f i c  a l l e r g e n s ,  which  
d id  not  g ive  p o s i t i v e  sk in  t e s t s  in  the p a t i e n t s ,  c a u s e d  non-  
s p e c i f i c  i n j u r y  to 13-18% of the l e u k o c ~ e s  ( c lo se  to the 
c o n t r o l  va lue) .  S e l e c t e d  r e s u l t s  ob t a ined  in the  c o u r s e  of  
i n v e s t i g a t i o n  of 15 p a t i e n t s  a r e  g iven  in the t a b l e .  

A s i m i l a r  s e r i e s  of t e s t s  was  c a r r i e d  out  wi th  the  
b lood of 15 he a l t hy  p e r s o n s  who w e r e  not  s e n s i t i v e  to the  
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pollen of weeds and t rees .  Only a small  percentage of deformation of the leukocytes (17 and 22 %) was 
obtained in these tests  in both the control  and the experimental  samples.  

The results  suggest that leukocytolysis develops not because of toxic substances present  in the 
allergen, but as the resul t  of a more complex immunochemical  p rocess  [6]. 

The leukocytes of the sensit ized patients, when they react  with the specific al lergen in vitro, thus 
undergo intensive s t ructural  changes, and when subsequently stained with acridine orange the lumines-  
cence of the cell components is modified. Allergic sensitization of the leukocytes takes place in both 
t reated and untreated patients.  The method of detection of al lergic sensitization of the leukocytes in 
vitro by luminescence microscopy is a simple test  for the diagnosis of the al lergic state in such patients. 
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