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Introduction 
The most important trend in modern medicine is the transfer 

of the results of fundamental biomedical research into medical 
practice in order to improve treatment and diagnosis. Allergic 
diseases, which are based on impaired function of the immune 
system, are the most prevalent cause of disability in many 
industrialized countries. However, despite a long-term study of 
the pathogenesis of allergic diseases, the mechanisms of immune 
system restructuring remain unclear. A complete understanding the 
features of the immune system functioning in pathology, the study  

 
of the mechanisms of disease progression, the selection of optimal 
therapy can be obtained only with a comprehensive assessment of 
the functional state of various parts of the immune system.

One of the most effective methods is to evaluate the expression 
of individual functional molecules on the surface of lymphocytes. 
Using a wide range of monoclonal antibodies to surface lymphocyte 
receptors, it is possible to evaluate both quantitative (population 
and subpopulation) parameters and the functional state of the 
immune system. This approach makes it possible to study impaired 
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ARTICLE INFO Abstract

Aim: Study the expression of surface activation receptors on lymphocytes from 
patients with different forms of atopic diseases.

Methods: Determination of surface activation antigens of lymphocytes CD23, 
CD25, CD71, HLA-DR, CD95, CD178 and CD54, population and subpopulation antigens 
CD3, CD4, CD8, CD16, CD56, CD20, CD72, CD38, CD23, CD25, CD71, HLA-DR, CD95, 
CD54 and membrane immunoglobulins mIgM and mIgG using the method of indirect 
immunofluorescence using monoclonal antibodies (ICO, DACO, eBioscience). Samples of 
peripheral blood were obtained from 44 patients with atopic asthma and 36 patients 
with atopic dermatitis in the acute phase of the disease. The control group included 26 
healthy people.

Results: The results obtained show that atopic diseases have not only various clinical 
manifestations, but also the various mechanisms of the disorders of the immune system. 
The development of atopic asthma and atopic dermatitis is accompanied by an additional 
increase in the expression the late activation marker HLA-DR, a marker of precursors 
of plasma cells (CD38) and lymphocytes bearing surface immunoglobulins in the 
peripheral blood of patients. In the blood of patients with severe clinical manifestations 
of atopy was found significant increase in the number of all investigated subpopulations 
of B-lymphocytes. In patients with atopic bronchial asthma and atopic dermatitis 
blood CD95+ lymphocytes were reduced, and the number of CD178+lymphocytes 
was increased, reflecting to the violation of Fas-dependent apoptosis in severe atopic 
diseases.

Conclusion: In patients with severe atopic diseases, activation of lymphocyte 
apoptosis is impaired due to a weakened expression of the surface CD95 receptor of 
lymphocytes in the peripheral blood. We suggest that mir23a/b micro RNA is the most 
likely candidate for an inhibitor of CD95 expression.
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activity of various subpopulations of lymphocytes and impaired 
apoptosis. For allergology, the concept of a personalized approach 
based on translational medicine can most effectively be realized in 
the study of diseases such as hay fever, bronchial asthma, atopic 
dermatitis [1-3].

Methods 
We examined 44 patients with atopic bronchial asthma 

and 36 patients with atopic dermatitis. All patients with atopic 
bronchial asthma and atopic dermatitis were examined during 
the exacerbation of the disease. 26 healthy people were included 
to the control group. An assessment of the relative and absolute 
content of lymphocytes expressing the antigens CD3, CD4, CD8, 
CD16, CD56, CD20, CD72, CD38, CD23, CD25, CD71, HLA-DR, CD95, 
CD54, CD30, CD178 and membrane immunoglobulins mIgM and 
mIgG was assessed by indirect immunofluorescence method using 
monoclonal antibodies (ICO, DACO, eBioscience). As auxiliary 
methods used the selection of lymphocytes by the method of 
Boyum in density gradient ficoll-verografin, assess their viability 
immediately after isolation from peripheral blood. Statistical 
processing of the obtained results to assess the reliability of the 
recorded changes was conducted with a large sample, using the 
student’s t-test for small sample with abnormal distribution, 
as well as when comparing pairwise - associated variant using a 
nonparametric criterion of Wilcoxon-Mann-Whitney.

Results and Discussion 
The results of the studies are shown in Tables 1-4. Atopic 

bronchial asthma and atopic dermatitis are characterized by 
similar changes in the expression of surface lymphocyte receptors 
- markers of lymphocyte subpopulations [4-7]. In these diseases, an 
extensive inflammatory process was observed, accompanied by the 
synthesis of the so-called allergic cytokines IL-33 and TSLP (Thymic 
Stromal Lymphopoietin) [8], as well as the intensification of lipid 
peroxidation and the formation of their final products [9-11]. Our 
results allow us to summarize the changes in the population and 
subpopulation composition of peripheral blood lymphocytes in 
order to highlight the most characteristic changes.

Table 1: The content of subpopulations of T-lymphocytes and 
NK cells in the peripheral blood in patients with various forms 
of atopic diseases, X ± m. 

Antigens 
markers

Healthy 
donors

Atopic 
bronchial 

asthma 

Atopic 
dermatitis

CD3+ 66,74±0,99 56,64±1,72*** 59,03±1,53 **

CD4+ 36,71±1,26 33,42±0,73** 35,90±2,65

CD8+ 26,34±0,75 20,69±0,73*** 21,79±1,33*

CD16+ 12,84±0,68 9,73±0,33*** 12,5±1,49

CD56+ 4,78±0,52 15,58±1,14*** --

Note: Here in after: * (p <0.05), ** (p <0.01), *** (p <0.01) compared 
with the group of healthy donors.

Table 2: Surface markers of B-lymphocytes in peripheral blood 
in patients with various forms of atopic diseases, X ± m.

Antigens 
markers

Healthy 
donors

Atopic 
bronchial 

asthma 

Atopic 
dermatitis

CD20+ 9,97±0,42 17,44±0,64*** 19,75±1,71***

CD72+ 10,43±0,51 15,67±0,56*** 9,52±1,82

mIgМ+ 5,98±0,39 14,22±0,32*** 13,51±1,39***

mIgG+ 6,27±0,75 14,17±0,31*** 14,36±1,63***

CD38+ 7,33±0,52 13,76±0,55*** --

Table 3: The content of lymphocytes expressing activation 
markers in peripheral blood in patients with various forms of 
atopic diseases, X ± m. 

Antigens 
markers

Healthy 
donors

Atopic 
bronchial 

asthma 

Atopic 
dermatitis

CD23+ 5,29±0,30 13,26±0,36*** 14,09±2,55***

CD25+ 6,04±0,24 15,70±0,37*** 13,37±1,34***

CD71+ 6,32±0,21 13,11±0,77*** 15,13±2,04***

HLA-DR+ 11,83±0,30 23,85±0,65*** 20,11±1,69**

CD54+ 5,55±0,33 27,92±1,55 *** 20,12±2,20***

Table 4: TThe content of lymphocytes expressing activation 
receptors of activation apoptosis in the peripheral blood in 
patients with various forms of atopic diseases, X ± m.

Antigens markers Healthy 
donors

Atopic bronchial 
asthma 

Atopic 
dermatitis

CD95+ 4,42±0,20 3,74±0,68 3,60±0,81

CD178+ (CD95L) 5,30±0,96 16,66±2,44 *** --

For atopic diseases during the period of exacerbation is 
characteristic (Tables 1-4):

1.	 decrease in the total content of T-lymphocytes,

2.	 an increase in the number of CD56+ lymphocytes (was 
investigated in patients with atopic bronchial asthma),

3.	 increase in the blood levels of all subpopulations of 
B-lymphocytes,

4.	 an increase in the number of lymphocytes expressing 
surface markers of both early (CD25 and CD71) and late (HLA-
DR) activation,

5.	 decrease in the number of cells expressing the receptor 
for activation apoptosis CD95

According to our data, a pronounced feature of the 
immunopathogenesis of inflammation in allergic (atopic) diseases 
is a clear mismatch between the high level of expression of early 
activation antigens (CD25 and CD71) on the one hand and the 
weakened expression of the receptor of triggering apoptosis 
triggering (CD95) on the other. These data suggest that in atopic 
diseases there is a violation of lymphocytes activation apoptosis.

http://dx.doi.org/10.26717/BJSTR.2019.22.003714
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This discrepancy in the expression of these activation markers 
causes an increase in the number of mature cell forms (HLA-DR 
antigen). In general, the activation process in the immune system 
during atopy is aimed at the formation of plasma cells capable of 
developing intensive synthesis of IgE, as evidenced by a twofold 
increase in the number of plasma cell precursors (CD38+ cells). Fas/
FasL deficiency, which causes impaired activation of lymphocyte 
apoptosis, was found in the study of atopic dermatitis [12]. The 
violation of activation apoptosis of lymphocytes during atopy 
obviously has a definite reason, which in our opinion consists in 
the presence of miR-23a/b micro RNA in the atopic patients, which 
can inhibit the synthesis of CD95 receptor subunits [13]. Invariant 
NKT lymphocytes (iNKT) localized in the epithelium can serve 
as a probable source of this micro RNA. The results of the study 
show that the main link in the immunopathogenesis of atopy is 
uncompensated B-cell activation induced, apparently, by a minor 
subpopulation of NKT cells. Their transition from the mucous 
membranes to the blood supports the activation of lymphocytes, 
and the presence of an allergen causes excessive generation of 
oxygen radicals, tissue damage, a change in the composition of 
membrane lipids and a violation of the activation of lymphocytes 
apoptosis.

Conclusion 
Thus, there are symptoms of apoptosis inhibition in patients 

with severe clinical manifestations of atopy (atopic bronchial 
asthma and atopic dermatitis), which can play an important role in 
maintaining prolonged activation of the immune system and many 
years of sensitization that is associated with the hyperproduction 
of IgE. Our results strongly suggest that atopic diseases have not 
only various clinical manifestations, but also various mechanisms 
of the immune system disorders. However, the leading mechanism, 
characteristic for both studied atopic diseases is a violation of Fas/
FasL interaction, which causes the weakening of the activation 
lymphocytes apoptosis. Violation of activation of lymphocytes 
apoptosis in patients with atopy increases the lifetime of plasma 
cells and hyperproduction of IgE explain. It can be assumed that 
micro RNA miR-23a/b is responsible for the inhibition of synthesis 
and low levels of expression of the activation apoptosis receptors. 
Source of this micro RNA is unknown, but we believe that invariant 
NKT lymphocytes are responsible for the production of this 
molecule.
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