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ANDDEPEHLIMPOBAHHBIE HAPYLLEHUS UMMYHHOMW
CUCTEMbI NP OCTPOM rEMATOTEHHOM N1 OCTPOM

NOCTTPABMATUYECKOM OCTEOMMUEJIUTAX Y OETEN

Yynmuiaosa I''A., TapakanoB B.A., UYnuepen E.A., Terepun 10.B,,
Baposa H.R., Murponanosa M.H.
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Pesrome. OcteoMueuT — BocnajeHUue KOCTU U KOCTHOTO MO3ra, BBI3BAHHOE PAaCcIIpOCTpaHeHUEM . aureus
M3 JIOKAJbHOTIO oyara reMaToreHHbIM ITyTeM WJIU U3 OTKPBITOrO TpaBMaTUYECKOTO MepeoMa, KOTopoe TPy -
HO TIOJaeTCs JICUEHUIO U OCTAaeTCsl CEPbEe3HOI IMpobyieMoit. YCI0BUSIMU pacrpoCTpaHeHUsT UHGEKIIMOH-
HOTO Mpollecca B KOCTU SIBJISIETCS BAUSIHUE S. aureus, HapyllleHHWE €ro dJIMMUHALMU U3-3a TUCGHYHKIIUU
uMMyHHOI cucteMbl (MUC). PazHopeuuBble JaHHbIE 00 UMMYHOITATOT€HETUYECKUX MEXaHU3MaX pa3BUTUS
OCTPOIrO0 OCTEOMHENIUTAa TPEOYIOT WM3Yy4YeHUs, MO3BOJISIONIEro pa3dpadoTraTb OOOCHOBAHHYIO MMMYHOTepa-
nuto. [lenp nccaenoBaHusi — YTOUHUTh BApUAHThI HApYIIIEHU I MMPOTUBOOAKTEPUATBHO MIMMYHHOM 3allIUThI
y IeTell C OCTPbIM T'€MaTOT€HHbIM U OCTPbIM MOCTTpaBMaTUYECKUM ocTeomMuenuTamu. MccienoBaHsl 1eTu
8-15 et (n = 22): rpynmna ucciaenoBanus 1 (I'M 1) — 12 mauyMeHTOB C OCTPbIM FéeMaTOT€HHBIM OCTEOMUETUTOM
(OI'O); rpynna uccaenoBanus 2 (I'M2) — 10 neTeii ¢ oCTpbIM MOCTTpaBMaTUYeCKUM ocTeoMueauTom (OT10).
Tpynny cpaBHeHust (I'C) — 13 3mOopoBBIX AeTell COOTBETCTBYIOIIEro Bo3pacTa. TectupoBanu T-1uM@oLuThI
(CD3*CD19, CD3*CD4", CD3*CD8*, CD3'CD4*/CD3"CD8"%), B-mumdouurer (CD3-CDI19"),
NK (CD3-CD16*CD56™) u TNK (CD3*CD16"CD56%) numdonuter, CD16, CD32, CD64 peuenTtopbl Ha
HeriTpoduabHbIX rpanynouuToB (HI) (FC-500 Beckman Coulter, CIIIA); ypoBeHb CBIBOPOTOUYHBIX IgA,
IgM, IgG (MDPA). OnenuBanu daronurapHyio dyHkiuio HI' mo oTHomeHuo K S. aureus: KOJIUYECTBO aK-
TiBHO (arouutupyommx HI' (%®AH), npouecco 3axBata (PY, ®U) ¥ KUJUIMHIOBYIO aKTUBHOCTH (%11,
WIT). B rpynmax OI'O u OITO BbeIsiBAeHO cHIXKeHUEe KoandecTBa T-nmumdonutos, T-xenanepos, TCTL u NK
(p;.4 < 0,05). Takxe ycraHoBsieHo, yTo Ipu OI'O yposeHsb IgA, IgM, IgG He ominyasncs oT nmokasateseit ['C,
torga kak nipu OITO ormeyanock nosbiiieHue yposHs IgA u IgG (p, , < 0,05). ITokazaHo, B rpynnax ¢ OT'O
u OITO oTrMeuaeTcs pa3Has IIOTHOCTh 3Kcmpeccuu peuenrtopos CD64, CD16, CD32 na HI, npenonpene-
JISI1o1asl HECOCTOSITENbHOCTh (harouuTapHoi ¢pyHkuuu. HdedexTol ¢parouurosa, npu OI'O B nepByio ode-
penb, CBSI3aHHbBI C HApYIIEHUSIMU 3axBaTa U KUJIUHTA, a ipu OITO TonbKo ¢ mpolieccaMu repeBapuBaHus
OakTepuaIbHOrO aHTUIeHa. BhIsgBlIeHHbIE KOMOMHUPOBaHHBIE 1edeKThl GyHKIIMOoHUpoBaHUS M C nUKTYIOT
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HEeoOXOAMMOCTb Pa3pabOTKU HOBBIX 1oaxoa0B B jedyeHrurn OI'O u OITO y neteii, naToreHeTUYeCKU 0OOCHO-
BBIBAIOIIIMX WCIIOJIb30BaHNE UMMYHOTEPANU B KOMIIJIEKCHOM 3TUOMNATOr€HETUYECKOM JICYEHUU, YTO Oy-
JIET CITOCOOCTBOBATh BOCCTAHOBJIEHUIO TPOTUBOUHMEKIITMOHHOTO UMMYHUTETA, YIYUYIIEHUIO KIMHUYECKOTO
TeueHUs 3a00JIeBaHA, a TaKXKe MPEMSTCTBOBATh XPOHNU3ALMY BOCMAJIUTEIBHOTO TIpolecca U YCYTYOJIeHUIO
nuchynkiu UC.

Karouesnie cnosa: ocmpuiii cemamozertbiii ocmeomueaum, 0Cmpbulii HOCMMPAeMamu4eckuii ocmeomueaum, 0emu, UMMYHHAS
cucmema, ouchyHKuyuu, NpomueooaKmepuanbHolil UMMYHUmMem

DIFFERENTIATED DISORDERS OF THE IMMUNE SYSTEM
IN ACUTE HEMATOGENIC AND ACUTE POSTTRAUMATIC
OSTEOMYELITIS IN CHILDREN

Chudilova G.A.,, Tarakanov V.A., Chicherev E.A, Teterin Yu.V.,,
Barova N.K., Mitropanova M.N.

Kuban State Medical University, Krasnodar, Russian Federation

Abstract. Osteomyelitis is an inflammation of bone and bone marrow caused by the spread of S. aureus
from a local focus by the hematogenous route or from an open traumatic fracture; it is difficult to treat and
remains a serious problem. The condition for spreading of the infectious process into bone is the effect of
S. aureus and its impaired elimination due to immune system (IS) dysfunction. Controversial information on
the immunopathogenetic mechanisms of acute osteomyelitis needs study, which would allow the development
of sound immunotherapy. Purpose of the study: to specify the variants of antibacterial immune protection
disorders in children with acute hematogenous and acute posttraumatic osteomyelitis. Materials and methods.
Children 8-15 years old (n = 22) were studied: Study Group 1 (SG1, n = 12) — with acute hematogenous
osteomyelitis (AHO); Study Group 2 (SG2, n = 10) — with acute post-traumatic osteomyelitis (APTO). The
comparison group (CG) — 13 healthy children. Tested: T lymphocytes (CD3*CD19-, CD3*CD4", CD3*CD8"),
B lymphocytes (CD3-CD19%), NK (CD3-CD16"CD56%) and TNK (CD3*CDI16"CD56%) lymphocytes,
neutrophil granulocytes (NG, CD16, CD32, CD64) (FC-500 Beckman Coulter, USA); the level of serum
IgA, IgM, 1gG (ELISA). Phagocytic function of NGs in relation to S. aureus was assessed: the number of
actively phagocytizing NGs (%PhAN), capture processes (PhN, Phl) and killing activity (%D, DI). Results. In
both groups was revealed a decrease of T lymphocytes, T helpers, T and NK quantity (p,, < 0.05). In AHO,
the levels of IgA, IgM, IgG did not differ from that in GS, while in APTO the levels of IgA and IgG increased
(p1., < 0.05). The density of CD64, CD16, CD32 receptor expression on NG in the studied groups has been
a different equipping, predetermining an incompetence of the phagocytic function: in AHO associated with
abnormalities in the function capture and killing, in APTO only with the S. aureus digestion. Conclusion. The
revealed combined defects of IS functioning necessitate the development of new approaches in the treatment
of AHO and APTO in children, pathogenetically substantiating the use of immunotherapy in the complex
etiopathogenetic treatment. This approach will contribute to the restoration of mechanisms of anti-infective
immunity, timely elimination of pathogens, improve the clinical course of the diseases, prevent the chronic
inflammatory process.

Keywords: acute hematogenous osteomyelitis, acute post-traumatic osteomyelitis, children, immune system, dysfunctions,
antibacterial immunity

The study was carried out as part of the state
assignment of the Ministry of Health of the Russian
Federation (No. 121031000071-4).

Introduction

Deep infections, such as osteomyelitis, which are
difficult to treat, remain a serious health problem
worldwide [2, 11]. Osteomyelitis is an infectious

inflammation of the bone and bone marrow caused
by the spreading of an agent from a local focus by
hematogenous route and/or from an open fracture to
all parts of the bone and its surrounding soft tissues,
which ultimately leads to progressive destruction of
the bone [7]. Acute osteomyelitis is predominantly
a childhood disease with a peak incidence occurs at
10-14 years (60-80%) [3]. In difficult cases of acute
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osteomyelitis, children continue to die, even in our
era of significant advances in surgical procedures
and the strongest antibiotics. The causative agents
of osteomyelitis are commensal staphylococci,
S. epidermidis, and the most common etiological
agent is S. aureus [6]. S. aureus is highly virulent,
expressing immunomodulatory proteins, adhesins,
toxins, and superantigens, and is able to adapt to the
immune response and evade it.

In addition, S. aureus has many mechanisms
promoting tolerance to antibiotic treatment [9].
In particular, it is able to create three-dimensional
conglomerates consisting of bacteria surrounded by
neutrophilic granulocytes (NGs) and macrophages.
S. aureus forms biofilms on necrotic bone; it secretes
SpA proteins that bind to IgG Fc-fragments and block
antibody-mediated phagocytosis, or to Fab-domains
of the VH3 chain of IgM antibodies, which causes
proliferative expansion of B cells ending in apoptosis
[9]. Recently, the mechanism of S. aureus evasion
from the response of the immune system (IS), which
leads to its persistence, was discovered: the invasion
into submicron channels deep in the bone cortex,
where bacteria can survive for many years, dissolving
the surrounding bone mineral matrix [4].

On the other hand, it has been established that
the most important condition for the spread of the
infectious process in the bone is both the negative
impact of S. aureus itself and the violation of its
elimination, and IS dysfunction [8, 12]. The imbalance
of the immune system in AHO in young children has
been confirmed in various studies [1, 3, 12]. There is
the information of the presence of immune deficiency
before the onset of the disease, which caused the onset
and progression of a focus in the bone tissue in chronic
osteomyelitis [1]. At the same time, there are many
conflicting facts of the pathogenetic mechanisms
in the development of acute osteomyelitis, which,
from our point of view, remain insufficiently studied.
It should be noted that an in-depth approach to
the study of the immunopathogenesis of acute
osteomyelitis is needed, which would allow to develop
the pathogenetically substantiated immunotherapy.

Purpose of the study: to clarify the variants of
violations of antibacterial immune defense in children
with acute hematogenous and acute post-traumatic
osteomyelitis.

Materials and methods

The study included children aged 8-15 years
with acute osteomyelitis (n = 22) hospitalized at the
Regional Children’s Clinical Hospital of the Ministry
of Health of the Krasnodar Krai.

Based on clinical and laboratory data, 2 study
groups were formed. Study group 1 (SG 1) included
12 patients (1 girl, 11 boys) with acute hematogenous
osteomyelitis (AHO). For patients from SGI, at

the time of admission to the hospital the febrile
temperature was for the 4 (2.5-6.5) days from the
onset of the disease, a high level of CRP — 60 (13-
158) mg/L. Before hospitalization, 1 person took
antibiotics.

Study group 2 (SG2) consisted of 10 children (2
girls, 8 boys) with acute post-traumatic osteomyelitis
(APTO). In SG2 patients, at 9 (7-14) from the onset of
the disease, subfebrile temperature was noted, the level
of CRP was 8 (5-30) mg/L. Prior to hospitalization,
5 people were taking antibiotics (a broad-spectrum
synthetic penicillin antibiotic with a beta-lactamase
inhibitor or a third-generation cephalosporin with
a beta-lactamase inhibitor). The comparison group
(CG) consisted of 13 conditionally healthy children
of the corresponding age.

We have determined the content of T lymphocytes
(CD3*CD19, CD3*CD4*, CD3*CDS8*, IRI, —
CD3*CD4"/CD3*CD8"), and B lymphocytes (CD3CD19"),
as well as NK lymphocytes (CD3-CD16"CD56"),
TNK lymphocytes (CD3*CD167CD56%), CDI6,
CD32, CD64 NGs receptors on Cytomics FC-
500 cytometer (Beckman Coulter, USA) using
monoclonal antibodies (Beckman Coulter, USA).
The level of serum IgA, IgM, 1gG was determined
(ELISA, test systems of CJSC Vector-Best, Russia).
The phagocytic activity of NG was assessed with the
determination of the number of actively phagocytic
NG (%PhAN) uptake processes (PhN, Phl) and
the degree of completion of the phagocytic act with
an assessment of the digestive activity (% D, DI) in
relation to S. aureus (strain 209)

The conducted study complies with the requi-
rements of the WMA Declaration of Helsinki (DoH),
approved by the Social Ethics Committee of the
Kuban State Medical University of the Ministry of
Health of Russia.

Statistical processing of the study results was
carried out using computer programs Microsoft Excel
2016 and StatPlus 2020. Nonparametric statistics
methods were used: Me (Q,,5-Q,+s), Mann—Whitney
U test. Differences were determined to be statistically
significant at p < 0.05

Results and discussion

An analysis of the total number of leukocytes and
their morphology made it possible, already at the level
of general clinical studies, to identify an inadequate
response to the inflammatory process in AHO and
APTO. Thus, in children with AHO in SG1, a slight
increase in WBC was found to 9.6 (8.4-10.0) x 10°/L
versus 4.6 (4.1-6.2) x 10°/L in CG (p < 0.05), by
against the background of an unchanged absolute
and percentage content of NG with an increase in the
proportion of stab forms — 7.0 (5.0-10.3) % (p, < 0.05;
p, > 0.05), a decrease in the number of lymphocytes
(LY) — 29 (19.5-30.0) % versus 37,3 (33.4-38.5) %
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(p < 0.05) and 2.1 (1.7-2.9) x 10°/L versus 2.5 (2.4-
2.5) x 10°/L in CG (p > 0.05) (Table 1).

Evaluation ofleukocyte parametersin children with
APTO in SG 2 revealed a blockade of the response to
the infectious and inflammatory process. Tendencies
were noted: an increase in the number of WBCs to the
upper limit of the reference values of CG (p > 0.05),
an increase in the absolute content of NG (p > 0.05),
against the background of a decrease in the proportion
of segmented NG due to an increase in banded NG
(p < 0.05). At the same time, the indicators of the
relative amount and absolute LY did not differ from
the values of CG (p, , > 0.05) (Table 1).

In the study of cellular immunity in children with
AHO and APTO, unidirectional, but with varying
degrees of dysfunction, are revealed. Thus, in SG 1
with AHO, there was a 1.4-fold decrease in the level of
T lymphocytes — CD3*CD19to 1.3 (1.1-1.6) x 10°/L
against 1.9 (1.7-2.0) x 10°/L in CG (p < 0.05), due
to a parallel decrease in T helpers — CD3*CD4*
by 1.6 times (p < 0.05) and 1.9 times the amount
of Tep-CD3*CD8* (p < 0.05), implementation
index inversion (IRI,) — 1.3 (0.9-1.6). Also, a
pronounced trend of a 2.5-fold decrease in NK-
CD3-CD16'CD56" to 0.2 (0.2-0.4) x 10°/L versus
0.5 (0.3-0.4) x 10°/L in CG (p > 0.05), while the
level of TNK-CD3*CD16"CD56" and the content of

B lymphocytes CD3-CD19* did not differ from the
values determined in the CG (p > 0.05) (Table 2).

The SG2 of APTO children also showed a 1.3-
fold decrease in TI-CD3*CDI19 (p < 0.05) and
Th-CD3*CD4" (p < 0.05) and 1.6-fold decrease in
Ter-CD3*CD8* (p < 0.05) and 2,5-fold NK-CD3-
CD167CD56" (p < 0.05). In contrast to SG1, there
was a 2,3-fold increase in TNK-CD3"CD16"CD56*
(p <0.05) in SG2. The content of BI-CD3-CD19" did
not differ from that of CG (p > 0.05) (Table 2).

It is interesting to note that only 1 child from SG1
with AHO and 1 child from SG 2 with APTO had
leukocytosis, an adequate increase in the amount of
NG necessary to eliminate the bacterial pathogen.
Against the background of leukocytosis in patients
with AHO and APTO, there were similar changes in
the relative parameters of cellular immunity noted
in the corresponding groups of SG1 and SG2, which
were partially leveled due to an increase in the total
number of leukocytes.

In the analysis of humoral immunity in children
with AHO in SGI1, the concentrations of the main
classes of immunoglobulins IgA, IgM, IgG did not
differ from the values of GS (p,; > 0.05), and for IgA
and IgG, a downward trend was recorded (Table 2).
In GI2 of children with APTO, there is an increase
in the concentration of IgG to 18.1 (15.9-22.2) g/L
(p < 0.05) and IgA to the upper limits of the CG

TABLE 1. LEUKOCYTES IN CHILDREN WITH ACUTE HEMATOGENOUS AND ACUTE POST-TRAUMATIC OSTEOMYELITIS,

Me (Qy25-Qy )
SG1 SGI 2 Comparison group
Indicators acute hematogenous acute post-traumatic healthy children aged 8-15
osteomyelitis osteomyelitis years.
n=11 n=9 n=13
9.6* 6.3" 4.6
9
WBC, 10°/L (8.40-9.96) (6.0-7.0) (4.16.2)
LY, % 29.0* 36.5 373
0 (19.5-30.0) (25.5-40.8) (33.4-38.5)
2.1 2.3 25
9
LY, x 10°/L (1.7-2.9) (1.8-2.8) (2.4-2.5)
51.0 51.5 57.8
0,
NG, % (36.8-68.3) (46.8-54.8) (54.3-59.8)
3.9 3.7 2.7
9
NG, x10°L (2.6-6.6) (3.3-5.3) (2.6-3.3)
445 47.0* 55.5
0,
segmented NG, % (33.3-59.5) (42.5-49.5) (54.1-58.0)
banded 7.0* 5.00* 25
NG, % (5.0-10.3) (3.0-7.0) (1.0-3.5)
9.0% 5.00 4.0
0,
MON, % (7.0-13.3) (4.0-8.0) (3.3-5.8)
1.0 6.0 3.5
()
EOS, % (0.1-5.0) (3.0-7.0) (3.0-4.0)

Note. *, differences in the indicators of study groups with osteomyelitis from those of healthy children; *, differences between study
groups, statistically justified with an error of the 15t kind p < 0.05 (Mann-Whitney test).
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TABLE 2. INDICATORS OF CELLULAR AND HUMORAL IMMUNITY IN CHILDREN WITH ACUTE HEMATOGENOUS AND

ACUTE POST-TRAUMATIC OSTEOMYELITIS, Me (Q 25~Q, 75)

SG1 SG 2 Comparison group
. acute hematogenous acute post-traumatic healthy children aged
Indicators ” .
osteomyelitis osteomyelitis 8-15 years
n=1 n=9 n=13
9.6* 6.3" 4.6
9
WBC, x10°/L (8.40-9.96) (6.0-7.0) (4.1-6.2)
LY, % 29.0 36.5 373
(19.5-30.0) (25.5-40.8) (33.4-38.5)
2.1 2.3 25
9
LY, x 10°/L (1.7-2.9) (1.8-2.8) (2.4-2.5)
T lymphocytes 60.8 58.7 75.8
CD3*CD19, % (52.4-67.5) (50.7-66.2) (71.8-78.2)
T lymphocytes 1.3* 1.5 1.9
CD3*CD19, x 10°%L (1.1-1.6) (1.1-1.8) (1.7-2.0)
T helpers 33.2* 35.7* 46.9
CD3*CD4*, % (29.5-34.5) (29.0-36.9) (41.3-58.6)
T helpers 0.6* 0.8 1.1
CD3*CD4*, x 10°/L (0.5-0.9) (0.5-1.0) (0.9-1.9)
CTL 27.7* 22.5* 347
CD3*CD8*, % (22.8-30.4) (22.4-24.9) (31.4-38.9)
CTL 0.5 0.6 0.9
CD3*CD8", 10°/L (0.4-0.8) (0.5-0.7) (0.7-1.0)
IRI 1.3 1.4 1.8
CD4/CD8 (0.9-1.6) (1.2-1.6) (1.5-2.0)
NK, % 11.9* 7.7* 19.8
CD3-CD16*CD56* (7.3-15.0) (5.2-11.3) (17.1-19.9)
NK, x 10°/L 0.2* 0.2* 0.5
CD3-CD16*CD56* (0.2-0.4) (0.1-0.3) (0.3-0.5)
TNK, % 0.8 2.8* 0.7
CD3*CD16*CD56* (0.6-2.2) (1.4-3.7) (0.5-0.9)
TNK, x 10°/L 0.03 0.06 0.03
CD3*CD16*CD56* (0.01-0.05) (0.02-0.06) (0.02-0.06)
B lymphocytes 17.2 10.3 1.4
CD3-CD19%, % (11.8-19.7) (9.9-14.1) (9.2-7.7)
B lymphocytes 0.3 0.2 0.3
CD3-CD19%, x 10°%/L (0.2-0.4) (0.1-0.3) (0.2-0.3)
1.2 217 1.5
lgA g/L (1.1-1.8) (1.8-2.2) (1.4-2.6)
1.3 0.9 1.4
IgM g/L (1.1-1.4) (0.8-1.3) (1.1-1.6)
12.5 18.1* A 13.2
1gG g/L (11.4-15.6) (15.9-22.2) (12.8-13.6)

Note. As for Table 1.

quartile zone — 2.1 (1.8-2.2) g/L (p > 0.05) against
the background of low IgM values of 0.9 (0.8-1.3) g/L
(p > 0.05) (Table 2).

NG dysfunctions common to all children with
AHO and APTO were also found. The functional
activity of NG, in particular, the phagocytic function,
depends on the number and density of expressed
receptors [10]. It is known that CD64 (FcyRI), CD16

(FcyRIIT), CD32 (FCyRII) receptors trigger immune
phagocytosis and killing processes, antibody-
dependent cellular cytotoxicity (ADCC).

It was shown that children with SG1 with AHO,
there was a 1,2-fold decrease in the number of NG
expressing CD16 (p < 0.05), and a 29-fold increase
in the level of CD64"NG (p < 0.05) against the
background of an unchanging quantity of CD32

895



Yyounosa I'.A. u op.
Chudilova G.A. et al.

Meoduyunckas Ummynonoeus

Medical Immunology (Russia)/Meditsinskaya Immunologiya

TABLE 3. INDICATORS OF RECEPTOR AND PHAGOCYTIC FUNCTIONS OF NEUTROPHILIC GRANULOCYTES IN CHILDREN
WITH ACUTE HEMATOGENOUS AND ACUTE POST-TRAUMATIC OSTEOMYELITIS, Me (Q, ,5-Q,75)

SG1 SG 2 Comparison group
Indicators acute hematogenous acute post-traumatic healthy children aged
osteomyelitis osteomyelitis 8-15 years
n=1 n=9 n=13
51.0* 67.0* A 54.7
()
% PhAN (42.8-58.3) (58.5-71.5) (51.0-57.0)
1.9* 3.2% A 4.4
PhN (1.7-2.3) (2.4-3.7) (3.8-4.7)
Phi 1.0* 2.0 1.9
(0.9-1.5) (1.5-2.3) (1.7-2.2)
% D 41.9* 46.0* A 64.5
¢ (37.8-44.8) (40.3-47.0) (62.6-66.9)
DI 0.5* 1.0% 7 1.7
(0.3-0.7) (0.6-1.2) (1.5-2.0)
86.5* 93.17 98.3
0,
CD16, % NG (80.5-96.4) (91.1-96.0) (96.8-99.4)
93.8 93.7 93.1
0,
CD32, % NG (90.8-96.9) (92.7-94.3) (91.1-96.6)
14.5* 3.4%A 0.5
0,
CD64, % NG (5.9-15.7) (2.1-4.7) (0.4-0.7)

Note. As for Table 1.

(p > 0.05) in relation to the indicators of CG (Table 3).
At the same time, depression of phagocytic activity is
observed in SG1 with AHO, which is associated both
with a decrease in the number of actively phagocytic
NG (% PhAN) (p > 0.05), impaired capture functions
(PhN, PhI) (p, , < 0.05) and processes of killing
(%D, DI) (p, , <0.05) due to impaired NG receptor
function.

Meanwhile, in children with AHO in SGI1,
the content of NGs expressing CD16 and CD32
receptors did not significantly differ from CG values
(p1,» > 0.05), while there was a 6,8-fold increase in
the level of CD64"NG (p < 0.05) (Table 3). When
assessing phagocytic activity in children with SG2,
a slight increase in % PhAN to 67.0 (58.5-71.5) %
versus 54.7 (51.0-57.0) % (p < 0.05), however, there
was a decrease in 1,4 times the index of PhN reflecting
the ability of NG to capture (p < 0.05) and, asin SG1,
the Kkilling ability of cells was reduced (% D, DI,
p <0.05).

Thus, combined defects in the functioning of
IS indicators of different severity were revealed in
children with AHO s and APTOs aged 8-15 years old.

So, in both studied groups, general dysfunctions
of the cellular link of IS were revealed: a decrease in
the number of T lymphocytes with a parallel decrease
in the proportion of T helpers and Ty, lymphocytes,
a decrease in NK cells against the background of
an unchanged content of B lymphocytes. At the
same time, it was found that in AHO, the level of

immunoglobulins of the main classes did not change
and did not differ from the CG indicators, while in
APTO in SG 2, an increase in the level of IgA and IgG
was noted. The received data obtained partly coincide
with the trends noted by other authors in children of
other age groups with AHO [3, 12].

When analyzing the receptor and phagocytic
activity, it was found that the expression levels of the
CD64,CD16, CD32, and NG receptors in the studied
groups of children with AHO and APTO demonstrate
different equipment, which predetermines the failure
of the phagocytic function. Defects in phagocytosis,
in AHO, are primarily associated with impaired
functions of NG capture and killing of the bacterial
antigen, and in APTO, only with the completion of
the phagocytic act.

Conclusion

The identified combined defects in the functioning
of the immune system necessitate the development
of new approaches in the treatment of AHO and
APTO in children, pathogenetically substantiating
the use of immunotropic medicines in the complex
etiopathogenetic treatment of this pathology, which
will help restore disturbed mechanisms of anti-
infective immunity and, as a result, timely elimination
of pathogens, improve clinical the course of diseases,
as well as to prevent the chronicity of the inflammatory
process and the aggravation of the dysfunction of the
immune system.
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