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The increasing frequency and severity of allergopathology in childhood dictate the need to deepen theoretical knowledge
about the pathogenesis of immune reactions in allergies. The aim of the work is to analyze the indicators of cellular and
humoral immunity in children of the first year of life suffering from atopic dermatitis. Materials and methods. 61 children
were examined. Three groups were formed: group 1 - children aged 3-5 months (30 children), group 2 - 6-9 months
(19 children), group 3 - 10-12 months (22 children). The study of the immune status was carried out by immunological
tests of the first level. Immunophenotyping of lymphocytes-by flow cytometry. Results. The subpopulation composition of
lymphocytes revealed some age-related features: children of group 1 are characterized by the development of T-lympho-
cytopenia, group 2 - B- and T-cell lymphocytopenia, group 3 - B-lymphocytopenia. In all age groups, there is a decrease
in the content of activated NK-lymphocytes, HLA-DR* T-lymphocytes, and an increase in y3-T-lymphocytes. Decrease in the
immunoregulatory index in group 1 - 23.3% of cases, in group 2 - 26.3%, in group 3 — 45.5%. Violation of the process
of phagocytosis is noted in 22.4% of children. All examined children have hyperimmunoglobulinemia E, which is ten times
higher than the age norm. In group 3, a strong negative correlation was found between the value of the immunoregula-
tory index and the concentration of total IgE (r= -0.6). The content of immunoglobulins A, M, G in the blood serum tends
to develop of hyperimmunoglobulinemia. However, more than 40% of children older than 6 months have a deficiency
in the synthesis of one or two classes of immunoglobulins. Conclusion. The detected changes in the immune status are
predisposing for the development of a secondary immunodeficiency state in the future. The study of the immune status
in children with atopic dermatitis is necessary for individual immunocorrection in order to increase the effectiveness of
basic therapy, reduce the severity of the disease, the frequency of exacerbations.
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PocT yacToTbl M TAXECTU annepronaTonornm B LeTCKOM BO3pacTe AUKTYIOT HE0OX0AUMOCTb YrnybneHns TeopeTMueckmx 3HaHUi
0 MaToreHese MMMYHHbIX peakuuit npu annepruu. Lkenb paboTbl — aHanu3 nokasartenei KJ1eToO4YHOro U ryMopasbHOr0 UMMYHMU-
TeTa y feTel NepBoro rofa Xu3sHu, CTpafatoLLMx aTonMyeckum aepmaTutoM. Matepuanbl u MeToabl. O6cnenoBaH 61 pebeHok.
CdopmupoBaHbl Tpu rpynnbl: 1-g rpynna — aetu B Bo3pacte 3-5 mec. (30 peten), 2-9 rpynna — 6-9 mec. (19 peteit), 3-9 rpyn-
na — 10-12 mec. (22 pebeHka). MiccnenoBaHMe MMMYHHOMO CTaTyca NMpOBOAWMIOCH UMMYHOJIOTMYECKMMM TeCcTaMu NepBoro
YPOBHS, UMMYHOMEHOTUNMpPOBaHME NMMAOLUTOB — METOA0M NPOTOYHOW UMTOMEeTpun. Pesynbrathbl. B cybnonynaunoHHom
coCTaBe NMMAOLMTOB BbISIBNIEHbI HEKOTOpble BO3pacTHble 0COBeHHOCTU: Ans AeTei 1-i rpynnbl XapakTepHO pa3BuUTHe
T-numdoumnTonenunu, 2-in rpynnel — B- n T-knetouHoi numdbouutonenuun, 3-in rpynnel — B-numdboumTtoneHnn. Bo Bcex
BO3PACTHbIX rpynnax HabnpaeTcs CHUXeHUe copepaHus akTuBmpoBaHHbix NK-numdoumtos, HLA-DR* T-numdoumTos,
nosbiweHune y3-T-nuMdounToB. CHUXKEHME UMMYHOPErynsToOpHOro uHaekca B 1-i rpynne coctasuno 23,3 %, Bo 2-i rpyn-
ne — 26,3 %, B 3-ii rpynne — 45,5 %. Hapywenune npouecca darountosa otMevaetca y 22,4 % neteid. Y Bcex obcnepno-
BaHHbIX feTeil obHapyXeHa runepuMMyHornobynuHemus E, B JecaTku pas npeBbiwatolwas BO3pacTHy HopMy. Y aeTent
3-1A rpynnbl BbISIBNIEHa CUIbHAsA OTpULLATENbHAsA KOPPeNSaLUMOHHAs CBA3b MEXAY 3Ha4YeHWEM UMMYHOPErynsTOpHOro MHAEKCa
M KOHUeHTpauuen obwero IgE (r=-0,6). CopepxaHne nmmyHornobynmHos A, M, G B CbIBOPOTKE KPOBU UMEET TeHAEHLMIO
K pasBuTuio runepummyHornobynuHemun. OgHako 6onee 40 % peteit cTapwe 6 Mec. UMeOT AeDUUUT CUHTE3a OAHOrO
MU OBYX KNAcCOB MMMYHOrnobynuHoB. 3aknioyeHue. OOHapyXeHHble U3MEHEHUS B MMMYHHOM CTaTyCe SBNSOTCS Npea-
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pacnonararowumMm Ang pasBuUTUa B fasbHeWeM BTOPUYHOTO UMMYHOLEDULUTHOIO COCTOAHMSA. MccnefoBaHWe MMMYHHOTO
cTaTyca y feTei C aTONMYeCkMM 1epMaTUTOM HeobXoLMMO ANS NPOBeAEeHNUS UHAUBUAYANbHON UMMYHOKOPPEKLMK C Lienbto
noBblweHns 3GGEeKTUBHOCTU 6A30BOM TepanuUMU, CHUXKEHUS TSXKECTU 3aboneBaHuUs, 4acTOTbl 060CTPEHUN.

KntoueBble cnoBa: aTonuyeckuini aepmMatut; cybnonynsumm nMMeOUNTOB; UMMYHHBIN CTaTyC; UMMYHON0BYNuHbI; harounTos.

INTRODUCTION

In various regions of the Russian Federation,
approximately 10 to 15% of pediatric patients in the
general population suffer from allergic diseases and
also, approximately 20-30% of children are at risk
of allergopathology [4, 7]. Atopic dermatitis (AD) is
one of the most common skin diseases, which starts at
an early age in pediatric patients and is characterized
by a chronic relapsing course with increasing
severity. Atopic dermatitis is often accompanied by
complications, affecting many internal organs and
systems and with the development of multivalent
sensitization [15].

In young pediatric patients, AD occurs due to a
genetic predisposition to allergies, maternal diseases
during pregnancy, and maternal and fetal exposures to
unfavorable environmental factors [1, 5, 6, 8, 10, 17].
The pathogenesis of an allergic disease is usually
triggered by disorders at the regulatory level of the
immune, endocrine, and nervous systems. In addition,
an immunosuppressive state of the immune system
is commonly noted in this disease, which includes
suppression of all cellular reactions, with a decrease
in the reserve capacity of neutrophils when there is
a decrease in the local immune activity [2, 10, 15].

Antigen presentation is the first event in the de-
velopment of the immune response. An interaction
occurs between the T-cell receptor of the lymphocyte
and the MHC-antigen molecule complex (major his-
tocompatibility complex) on the antigen-presenting
cell. MHC class I functions as a receptor for CD8"
lymphocytes (cytotoxic T cells) while MHC class 1I
molecules functions as a receptor for CD4" lympho-
cytes (T-helpers) [1, 3, 10, 16]. With an atopic allergic
reaction, the activity of class II T-helpers increases,
synthesizing cytokines IL-4, IL-13, and IL-5, and
stimulating the production of immunoglobulin (Ig)
E and IgG, by B-lymphocytes. Reaginic antibodies
induce the activity and proliferation of eosinophils,
increasing the expression of MHC class II, and serve
as a growth factor for mast cells. Mast cells medi-
ate the early phase of an allergic response by eject-
ing mediators of allergy and tryptase, which activates
specific receptors on endothelial and epithelial cells.
Activation of these receptors triggers a cascade of
reactions that increase the expression of adhesion mol-
ecules, causing chemotaxis of eosinophils; which in
turn triggers the late phase of an allergic response and

are involved in maintaining the inflammatory response
in tissues [7, 10, 12, 13]. yo-T cells are able to en-
hance the immune response, producing large quanti-
ties of y-interferon, TNF-B, and chemokines, which
have effector (cytotoxic) activities. They are able
to recognize non-peptide antigens, regardless of the
MHC. An increase in the relative level of yo-T cells
is characteristic of AD in childhood [18, 20]. Natural
killer (NK) lymphocytes are able to recognize and lyse
foreign cells upon initial contact without prior sensi-
tization, even in the absence of inflammatory signals.
Interaction with antigenic structures occurs due to the
receptors that recognize MHC class I molecules. NK
cells are an early source of y-interferon at the site of
the immune response [9, 18, 19]. NKT lymphocytes
are phenotypically true T cells having TCR of and
CD3, although NKI1.1 receptor that is characteristic
of NK cells is also noted on their surface. The NKT
lymphocyte T cell receptor recognizes lipid/glycolipid
antigens represented by the antigen-presenting cell in
complex with the CD1d molecule. Activation of NKT
cells is accompanied by rapid secretion of a large
number of cytokines including IL-2, IL-5, IL-6, IL-10,
IL-17, IL-31, TNF-a, and GM-CSF [9, 14, 18].

Thus, the pathological process of hypersensitivity
depends on the formation of an imbalance between
subpopulations of lymphocytes. Even among
conditionally healthy individuals, the state of “latent
sensitization” is widespread, which is detected by
determining the allergen-specific immunoglobulin E
(IgE) in blood serum to a wide panel of allergens [11].

An increase in the frequency and aggravation of the
severity of allergic diseases in childhood necessitates
profound theoretical knowledge about the causes and
the pathogenesis of immune reactions in various types
of allergies.

This study aimed to analyze the indicators of
cellular and humoral immunity in 3-12-month-old
infants with atopic dermatitis.

MATERIALS AND METHODS

We examined 61 pediatric patients diagnosed with
AD, aged 3 months to 1 year. These patients were
divided into three groups according to age: group
1 consisted of pediatric patients age 3—5 months
(30 children), group 2 of patients aged 6—9 months
(19 children), and group 3 patients aged 10—12 months
(22 children).
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The study of the immune status was performed with
first level immunological tests. Immunophenotyping of
lymphocytes was performed using flow cytometry by
direct immunofluorescence of whole peripheral blood
and a no-wash procedure (Epics XL flow cytometer,
Beckman Coulter, USA). To assess the different
subpopulations of lymphocytes, the cells were stained
with three-color combinations of monoclonal antibodies
conjugated with FITC/PE/PCS5 fluorescent dyes such
as CD45/CD3/CD19, CD45/CD3/CD4, CD45/CD3/
CD8, CD45/CD3/CD(16'56), CD45/CD3/CD25, and
CD45/CD3/HLA-DR (Beckman Coulter, USA). Cell
populations were isolated using heterogeneous gating.
Absolute lymphocyte counts were calculated using
reference particles. Statistical processing of the results
obtained was performed using Microsoft Excel.

RESULTS AND DISCUSSION

In infant aged 3—12 months, distinctive features of
the differentiation of lymphocytes in the various age
groups were revealed (Tables 1, 2; Figs. 1-3).

A large scatter of indicators is mnoteworthy,
which may be due to an individual response to the
development of the disease, concomitant pathology,
and various stages of the pathological process.

The differentiation of lymphocytes in the group 1
pediatric patients was characterized by the development
of absolute T-lymphocytopenia (33.3% of cases), due
to a decrease in the absolute number of T-helper
cells (13.3%) and cytotoxic T-lymphocytes (23.3%).
A decrease in the relative and absolute content of
activated T-cells with HLA-DR activation markers
(40.0 and 60.0% of cases, respectively), an increase

Table 1 / Tabnuuya 1

Subpopulation composition of lymphocytes in young children with atopic dermatitis
Cy6nonynsumMoHHbIM COCTaB TMMAOLMTOB Y feTei paHHEro Bo3pacta C aTONUYeCcKUM AepMaTUTOM

Bospacr, mecsnes / Ages, months
3-5 6-9 10-12
Lymphocyte subpopulations / Relative Relative Absolute . Absolute
Cy6monynsmus mambomuTos content Absol}lte num- content number Relat'lve content number
(min-max) / | ber (min—max) /| (min-max) / . (min—max) / .
(min—max) / (min—max) /
OrHocu- Abcomoraoe | OTHOCHTENb- OTHOCUTENIBHOE
AbcoioTHOE AbcoioTHOE
TEJIBHOE CO- |  KOJIUYECTBO HOC coxcpxa- COICpKaHUC
nepxaHue e KOJIHYECTBO KOJIHYIECTBO
B-lymphocytes CD19"/ 15.96-39.8 453-3337 7.0-48.3 493-3937 1.72-40.72 61-5914
B-mum¢pouuter CD19
T-lymphocytes CD3"/ 55.7-75.71 1735-5072 48.5-82.5 1580-7477 45.1-89.57 1333-7465
T-nmumdonuter CD3
T-helpers CD3°CD4"/
T-xenmepst CD3-CD4" 33.7-58.7 1069-6255 28.8-57.4 914-4679 20.7-52.8 936-4999
T-cytotoxic CD3"CD8"/
Trmrotokeiseckue CD3*CDS* 8.49-29.3 247-2336 10.19-31.6 309-3212 10.88-40.1 323-3858
Activated NK cells CD8*CD3~
iD(16 36)"/ 0.68-4.9 22-594 0.37-6.1 11-639 0.2-5.57 6-318
kTuBupoBaHHble NK-ki1eTku

CD8'CD3 CD(16'56)"
NK-lymphocytes CD3
CD(16%56)"/
NK-tumoruts CD3- 1.7-14.79 53-1486 1.5-19.9 74-1806 1.7-28.49 50-1189
CD(16"56)"
NKT-cells CD3*CD(16°56)"/
NKT-kerkn CD3 CD(16°56)° 0.1-5.51 4-213 0.1-3.05 4-198 0.2-4.83 8-156
Activated T-lymphocytes
CDI'HLA-DR'/ 0.0-5.1 0.0-324 0.2-1.73 8-258 0.1-4.0 10-175
AxTrBHpoBaHHBIE T-TIMQpoO-
mutel CD3"HLA-DR*
Activated T-lymphocytes
D3 CD25"/ 0.15-7.5 9-675 0.4-5.5 15-386 0.97-6.5 52-637
AxtuBupoBanubsle T-tumdo-
nutel CD3*CD25*
vd-T cells / y3-T-kmeTkH 0.18-7.33 6-387 0.01-11.6 0-773 0.8-10.6 44-582
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Table 2 / Tabnuua 2

The average number of lymphocytes in different age periods in children of the first year of life with atopic dermatitis
CpepHee Konn4yecTBo TMMMOOLNTOB B Pa3anYHble BO3PACTHbIE NEPUOAbI Y [eTel NepBoro roaa XXM3HU C aToNUYeCckum

[epMaTuToM
Ages, months / Bo3pacT, mecsiiieB
3-5 6-9 10-12
+
Lymphocyte subpopula- | Mean+mean | Mean+ mean Mg:gia til:)lsan Mean + mean | Mean £ mean | Mean + mean
tions / Cy6romyasuun deviation, % devia- 0 cells /’ deviation -10° | deviation, % devia-
TUM(OLUTOB cells / Cpen- | tion -10° cells/l / OC o cells/l / Cpen- | cells / Cpen- | tion -10° cells/l /
Hee = cpennee | Cpennee + cpen- pen Hee = cpenHee |Hee = cpenHee | CpenHee + cpe-
o Hee + cpeaHee 5
OTKJIOHEHHE, % | Hee OTKIIOHE- orkioHernue -10° | OTKIOHEHHE, | Hee OTKIIOHE-
OTKJIOHEHHE,
KJIETOK nue -10° ki/n o KJI/1 % KIJIETOK Hue -10° ka/n
% KIETOK
B-lymphocytes CD19%/ 26.5+4.1 1637.6+703 | 242+73 | 1399447705 | 23.6+92 | 1419.9+828.7
B-nmum¢ponnter CD19
T-lymphocytes CD3"/ 653+50 | 3850.5+1417 | 682+7.1 |4062.6+20259| 66.2+92 | 3708.1+ 1348.6
T-mumponuter CD3
T-helpers CD3 CD4' / 455462 | 2648149295 | 455467 |2675.8+1288.6| 41.3+82 | 2296.2+8274
T-xenneprsr CD3"CD4
T-cytotoxic CD3"'CD8" /
T-urorokcuueckue CD3* 16.9+39 1042 + 508 19.8 £4.0 1234.1 £ 717.0 204+49 1159.1£510.5
CDg8*
Activated NK cells
CD8'CD3 CD(16756)" / 21+1.1 144.7 +£99.0 1.6+ 1.1 109.1 +106.3 2.1=1.42 119.4+81.3
AxrtusupoBanuble NK-kier-
ku CD8"CD3-CD(16°56)*
NK-lymphocytes
CD3-CD(16°56)" /
NK-tuvdorsr CD3- 6.2+3.0 421.5 +£267.2 59+3.1 393.4 +344.7 83+4.0 434.5+£271.8
CD(16*56)"
NKT-cells
CD3"CD(16%56)" / NKT- 1.2+0.8 67.2 £50.0 1.0+0.8 51.1 +38.4 1.2+£0.7 61.0 £35.9
kaetku CD3*CD(16756)"
Activated T-lymphocytes
CD3"HLA-DR'/ 1.3+0.8 76.5 = 58.5 1.1£0.5 61.2 £ 31, 1.3+ 1.0 59.3+£34.7
AxTuBHpOBaHHBIC T-THM-
¢domuter CD3"HLA-DR*
Activated T-lymphocytes
CD3'CD25"/ 42+1.38 231.0 + 143.2 32+ 1.0 178.1 £100.7 32+1.6 193.9 + 118.9
AxTuBUpOBaHHBIE T-THM-
¢doruter CD3°CD25*
vd-T-cells / y3-T-knerku 3.0+ 1.2 169.7 + 77.4 37+£23 196.1 + 116.6 43+1.38 239.0 + 124.8

in the CD25 content in 26.0% of the pediatric patients
examined, and a low relative and absolute level of
activated natural killers (CD8'NK) (33.3 and 23.3%
of cases, respectively) were registered.

In group 2 patients, absolute B- and T-cell
lymphocytopenia were noted (23.5 and 31.5% of the
examined pediatric patients, respectively). A decrease in
the absolute level of T-helpers (15.8%) and T-cytotoxic
(21.0%) lymphocytes was noted, as well as a decrease in
the relative and absolute content of activated lymphocytes
with the CD3"HLA-DR* phenotype (50.0 and 77.8% of

cases, respectively) and a decrease in the relative and
absolute content of activated CD8 NK-cells (57.9 and
36.8% of pediatric patients, respectively).

In group 3 pediatric patients, there was a relative
and an absolute B-lymphocytopenia (27.3 and 18.2%
of cases, respectively), a decrease in the relative
and absolute number of activated NK-lymphocytes
(CD8'NK) (454 and 22.7% of pediatric patients,
respectively), and a decrease in the relative and absolute
level of CD3*HLA-DR" cells (72.7 and 86.4% of cases,
respectively).
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gd T-cells

CD3*CD25* CD3*CD4*
Relative increase /

+
OTHOCUTENbHOE MOBbILEHNE

___ Relative reduction /
OTHOCUTENbHOE CHUXEHME

CD3*HLA-DR" " ] cps-cog w...... Absolute enhancement /
7 \ AbcontoTHOEe noBblWeHKe
{F‘ r Absolute reduction /
NK CD8*NK ABCOMIOTHOE CHMKeHKe

Fig. 1. Changes in the main subpopulations of lymphocytes in children with atopic dermatitis at the age of 3-5 months
Puc. 1. N3meHeHMe OCHOBHbIX cy6nonynsaumnii AMMQOLMTOB Y AeTei C aTONMMYEeCKUM AepMaTUTOM B Bo3pacte 3-5 Mecsaues

gd T-cells CD3

CD3*CD25* CD3*CD4*
_._--v-""ﬂ
= Relative increase /

: OTHOCMTENbHOE MOBbILLEHUE
___ Relative reduction /

OTHOCKTENbHOE CHMXKEHME
cp3cog- - Absolute enhancement /

ABCONOTHOE MOBbIWEHME

Absolute reduction /
NK CD8*NK ABCONIOTHOE CHMXEHMe

CD3*HLA-DR*

Fig. 2. Changes in the main subpopulations of lymphocytes in children with atopic dermatitis at the age of 6-9 months
Puc. 2. U3meHeHHe OCHOBHbIX cybnonynsumii AMMGOLMTOB y AeTeil C aTonMYeckuM AepMaTUTOM B Bo3pacte 6-9 Mmecsaues

cb19*
100

gd T-cells

CD3*CD25* CD3*CD4*
Relative increase /
OTHOCUTENbHOE MOBbILLEHNE
___ Relative reduction /
OTHOCUTENIbHOE CHUKEHUE
cbscpg- - Absolute enhancement /
ABConoTHOE MOBbIWEHME
Absolute reduction /
NK CD8*NK ABCONMIOTHOE CHUXEHME

CD3*HLA-DR*

Fig. 3. Changes in the main subpopulations of lymphocytes in children with atopic dermatitis at the age of 10-12 months
Puc. 3. U3meHeHHe OCHOBHbIX cybnonynsaumii AMMGOLMTOB y AeTeil C aTonM4yeckuM aepMaTtutoM B Bospacte 10-12 mecsues

@ Pediatrician (St. Petersburg). 2019;10(6) / Menmarp. 2019.T. 10. Boin. 6 elSSN 2587-6252



40

ORIGINAL STUDIES / OPUTUHANDBHBIE CTATbU

60
40
20

-20
-40

-60

3-5 months /

3-5 mec. 6-9 Mmec.

6-9 months /

10-12 months /
10-12 mec.

B Increase / lNoBbiweHue
Reduction / CHuxeHue

Fig. 4. Dynamics of changes in immunoregulatory index in children of the first year of life with atopic dermatitis
Puc. 4. [lMHamMuKa U3MEHEHUS UMMYHOPErYNATOPHOrO MHAEKCA Y AeTel NepBOro roaa XKM3HU C aToONUYECKUM AepMaTUTOM

Table 3 / Tabauua 3

Violation of the process of phagocytosis in children of the first year of life with atopic dermatitis (% of examined

children)
HapyweHwne npouecca darountosa y getei nepBoro roga Xu3Hu c aTonMyeckuM aepMatuTom (% obcnesoBaHHbIX AeTel)
¢ chil Violation of phagocytic activity /
Age g::zzrr)r?ige;/l dren Incomplete phagocytosis / Hapymenue paronurapHoli akTHBHOCTH
Hesapepiennbiit Decrease in phagocytic activit
%ngaCTHHe prl‘ll‘[blv ¢arouuros over time / Cpﬂlxliel-l)llzle (baroun}—, “Lazy” phagocytes /

OPCACIIOBATHbI ACTEH TApHOH aKTHBHOCTH CO BPEMEHEM «JTenuBpiey daromTh!

Group 1 (3—5 months) / 49 49 3

1-s1 rpynna (3—5 mec.) ‘ ’

Group 2 (6—9 months) /

2-s rpynma (6-9 mec.) 14.3 214

Group 3 (10-12 months) /

3-g rpynma (10-12 mec.) 13:3 20

An increase in the absolute level of vo-T-
lymphocytes protecting the mucous membranes was
typical for all the groups of pediatric patients exam-
ined; it was revealed in 66.7% of pediatric patients
in group 1, 63.1% of pediatric patients in group 2,
and 77.3% of pediatric patients in group 3. This is
consistent with published data on the activity of this
cell population in childhood AD [18].

The value of the immunoregulatory index (IRI) in
infants aged 3-12 months old with AD is ambiguous
(Fig. 4).

Immunoregulatory index is the ratio of the
relative number of CD3"CD4" T helper cells to
the relative level of CD3*CDS8* cytotoxic T cells.
In most cases, a decrease in this ratio indicates
an immunodeficiency, while an increased value is
associated with an autoimmune pathology. A decrease
in IRI in the group 1 pediatric patients was noted
in 23.3% of cases and its increase was registered in
33.3% of cases. In the group 2 pediatric patients,
IRI was decreased in 26.3% and increased in 47.4%
of the cases. In the group 3 pediatric patients, a

decrease in IRI was detected in 45.5% and its
increase was registered in 36.4% of cases, while in
pediatric patients aged 10—12 months, there was a
strong negative correlation between the IRI value
and the concentration of total IgE (» = —0.6). The
development of an immunodeficiency state in these
patients is directly associated with allergic pathology.

Previous studies have shown that a decrease in
the phagocytic activity of peripheral blood leukocytes
in children older than 1 year is revealed in 100% of
cases [7].

In infant aged 3—12 months, phagocytosis pathology
was detected in 22.4% of the examined patients
(Table 3).

In pediatric patients of the group 1, a decrease
in the phagocytic activity of leukocytes was rare
(incomplete phagocytosis in 4.2% of cases, a decrease
in the percentage of active cells in 4.2% of cases). In
the groups 2 and 3, the phagocytosis pathology was
detected more often, namely incomplete phagocytosis
in 14.3 and 13.3% of cases, respectively, and “lazy”
phagocytes in 21.4 and 20% of cases, respectively.
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Concentration of total IgE in children of the first year of life with atopic dermatitis
KoHueHTpauus obwero IgE y aeTelt nepBoro rofa Xm3Hu € aTonMYecKUM LepMaTUTOM

Table 4 / Tabauya 4

Age groups of children
examined /
Bospactubie rpynms
00CIIeIOBaHHBIX JeTCH

IgE concentration, IU/ml /
Konuenrtpanus IgE, ME/mn

Minimum content /
MuHUMaTbHOE COEPIKAHUE

Maximum content /
MaxkcuMalbHOE COAepKAHME

Mean + mean deviation /
Cpennee + cpeHee OTKIOHCHHE

Group 1 (3—5 months) /

3-g rpynna (10-12 mec.)

+
1-s rpynmna (3-5 mec.) 1151 889.8 239.2 £202.5
Group 2 (6—9 months) / 9377 1200 06343770
2-s rpymnma (69 mec.)
Group 3 (10-12 months) / 192.7 1073 6234 1792

Table 5 / Tabauya 5

The concentration of immunoglobulins in children of the first year of life with atopic dermatitis
KoHueHTpauus UMMYHOTNOBYIMHOB Y AeTel NEPBOro roAa XMW3HW ¢ aTONUUYECKMM AepMaTUTOM

Age groups of children

Immunoglobulin concentration, g/1 /
KoHneHTpaius iuMMyHOTJIO0YJIHMHOB, /11

examined /
BospacTHble Ipybl IgA, mean + mean deviation / | IgM, mean + mean deviation / | IgG, Mean + mean deviation /
06CIIeIOBAHHBIX JeTel IgA, cpennee + cpennee oT- IgM, cpennee + cpennee oT- IgG, cpennee + cpennee ot-
KJIOHCHHE KJIOHEHUE KJIOHEHHE
E:’:gyhi_é_“;";is; / 0.29 + 0.08 0.52+0.15 531+ 1.28
S;O‘r‘gyzn 51621_(96303?3 / 0.38 +0.18 0.57+0.16 6.33+£2.41
g_rﬂ()‘r‘gyi 1&13'0;11()2_111’;0;1[2:53 / 075+ 0.26 0.89 £ 0.2 8.03 +2.67

The constant exposure of allergens to the body
creates a burden on phagocytic cells, which results in
disruption of the phagocytic process and a decrease
in the elimination of allergens. In turn, this creates
the prerequisites for a decrease in the body’s
resistance to bacterial infections, that is, a secondary
immunodeficiency condition occurs.

The concentration of total IgE in the blood serum
of infants aged 3—12 months with AD was very high
(several times higher than the age norm of 0—15 IU/ml)
in 60 pediatric patients. Only one child had IgE blood
level corresponding to the age norm. The value of
the total IgE concentration in the pediatric patients
examined is presented in Table 4.

In pediatric patients aged 3—5 months, the upper
limit of the age norm of total IgE was exceeded by
10 or more times in 45.8% of the patients examined,;
in patients aged 68 months, it was noted in 78.6%;
and in pediatric patients aged 10-12 months, it was
in noted in 100% of cases.

The level of immunoglobulins A, M, G in the blood
serum of the pediatric patients examined tended to

develop hyperimmunoglobulinemia. Only 6 patients
showed different types of dysimmunoglobulinemia
(DIG) (Tables 5, 6).

Hyperimmunoglobulinemia A and M were
most often noted in the group 3 pediatric patients
while hyperimmunoglobulinemia G was most often
registered in the group 1 pediatric patients. A high
level of IgM accompanies the acute phase of the
inflammatory process, while IgG is noted with a
chronic inflammation or period of convalescence.
IgA is often increased when mucous membranes are
involved in the inflammatory process.

DIG was not revealed in the group 1 pediatric
patients. In group 2 pediatric patients, type IV DIG
was noted in 14.2% of cases (hypoimmunoglobulinemia
A) and type VII was registered in 7.1% of cases
(hypoimmunoglobulinemia M and G). The group
3 pediatric patients had type III DIG in 20% of cases
(hypoimmunoglobulinemia G).

According to previous studies, older pediatric
patients with AD, are typically characterized by various
types of DIG than an increase in immunoglobulins [7].
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Table 6 / Tabnuya 6

Changes in the content of immunoglobulins in children with atopic dermatitis in the first year of life (% of children

examined)

MN3MeHeHus cofepxaHus MMMYHOTNOOYNMHOB y fileTell C aTONMMYECKUM epMaTUTOM Ha MepBOM roay xusHu (% obcneno-

BaHHbIX AeTel)

Age groups of children examined / Disimmunoelobulinemia /

Bo3spacTable rpynmnsl 00cienoBaH- TIgA TIgM 11gG Jlncrn Horgno6 HeMS
HBIX JIeTel y Y

Group 1 (3—5 months) / 20.8 333 292 3

1-s rpynma (3-5 mec.) ' ' '

Group 2 (6—9 months) / 1V type — 14.2, VII type — 7.1 /

2-s rpynmna (6—9 mec.) 28.6 214 214 IV tun — 14.2, VII tun — 7.1

Group 3 (1012 months) / 333 46.7 267 T type — 20 / TT1 T — 20

3-g rpynmna (10-12 mec.)

Note. 1IgA — hyperimmunoglobulinemia A; 1IgM — hyperimmunoglobulinemia M; 1IgG — hyperimmunoglobulinemia G; I — gipoimmuno-
globulinemia G, type IV — hypoimmunoglobulinemia A, type VII — hypoimmunoglobulinemia M and G.

Tpumeuanue. t1gA — runepummyHornoOyiuaemus A; 11gM — runepummyHornooynuaemust M; 11gG — runepummyHornoOymuHemus G;
nucummyHoroOymuHemust: 111 tTunm — runonmmysornoOynuaemust G, IV tun — runonmmysornooynuaemust A, VII Tun — rumonmmy-

HornoOymuHemust M u G.

Long-term AD predetermines the development of a
humoral-type immunodeficiency state in pediatric
patients of older age groups.

Circulating immune complexes, as predictors of
autoimmune inflammation, were detected in 4.2%,
14.5%, and 6.7% of cases in the group 1, group 2,
and group 3 pediatric patients examined.

CONCLUSIONS

1. The cytometric analysis of the composition
of the lymphocyte subpopulations revealed age-re-
lated aspects in infants with atopic dermatitis aged
3—12 months, namely the development of T-lymphocy-
topenia at the age of 3—5 months, B- and T-cell lym-
phocytopenia at 6-9 months, and B-lymphocytopenia
at the age of 10-12 months. In all age groups, the
content of activated NK-lymphocytes (CD8'NK) and
activated T-lymphocytes with the HLA-DR" phenotype
was reduced, while the content of y3-T-lymphocytes
was also increased. The immunoregulatory index
(T/T, ) was reduced in group 1 in 23.3% of cases,
group "2 in 26. 3% of cases, and group 3 in 45.5% of
pediatric patients.

2. Impairment of the phagocytic process is
registered in 22.4% of infants aged 3—12 months old
with atopic dermatitis, which predetermines a decrease
in the body’s resistance to bacterial infections.

3. In all the examined pediatric patients with
atopic dermatitis, hyperimmunoglobulinemia E was
registered, which was ten times higher than the age
norm. Moreover, in group 3 pediatric patients, a strong
negative correlation was found between the value of
the immunoregulatory index and the concentration of
total IgE (» = —0.6).

4. The content of immunoglobulins A, M, and G
in the blood serum of 3—12-month-old infants with
atopic dermatitis tends to increase, although more than
40% of pediatric patients older than 6 months have a
deficiency in the synthesis of one or two classes of
immunoglobulins.

5. The revealed changes in the immune status
of young pediatric patients with atopic dermatitis
predispose to the development of a further secondary
immunodeficiency state.

6. The study of the immune status in pediatric
patients with atopic dermatitis is necessary to conduct
a reasonable individual immunocorrection, in order to
increase the efficiency of the basic therapy, reduce
the disease severity, the frequency of exacerbations,
as well as reduce the likelihood of secondary
immunodeficiency due to the atopic process.
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