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v Resume

Purpose of the study- study of immunological characteristics in children with acute inflammation
of the middle ear against the background of complex conservative treatment

Research materials and methods: We observed 55 children aged 3 to 10 years with acute otitis
media. All children underwent a study for the period from 2018 to 2020, of which 35 children with
acute inflammation of the middle ear against the background of chronic active hepatitis, which makes
up the main group and 20 children with acute inflammation of the middle ear, which makes up the
control group. In all sick children, cytokines (to determine the inflammatory processes) (IFNy, 1L-4)
were determined in the peripheral blood serum. IFNy, IL-4 were determined by enzyme immunoassay
using test systems "*Vector-Best' of the Russian Federation.

Results and discussion: The ratio of IFNy / IL-4 (pro-inflammatory / anti-inflammatory cytokines
or Thl / Th2) in children with acute otitis media was 2.2. In the presence of a pronounced
inflammatory process, that is, in children with acute inflammation of the middle ear, this indicator
was 0.96. After carrying out immunocorrective treatment using Immun-5, (The drug is a balanced
mixture of natural biologically active substances, the action of which is aimed at activating the body's
immune system. The drug increases the body's resistance in inflammatory diseases. Use 1 capsule 2
times a day for 60 days.The drug manifests its effects, first of all, through the effect on the system of
endogenous interferons and on the expression of cytokines functionally coupled with interferons -
IL-2, IL-4, IL-6, IL-10 and IL-17). In the examined children with acute inflammation of the middle
ear, IFNy approached the control values, the content of IL-4, and after treatment did not normalize,
remaining 5.5 times higher than the control group, the ratio of IFNy / IL-4, in children with acute
inflammation of the middle ear ear against the background of chronic active hepatitis of the main
group; after treatment, this indicator decreased to 0.42.

Output: Improvement of the clinical condition of children with acute otitis media, along with
suppression of the level of the pro-inflammatory cytokine IFNy, was accompanied by the
disappearance of signs of otitis media, improvement of the general condition of children

Key words: acute otitis media, immune system, cytokines.

UMMYHOJIOTMTYECKHUE OCOBEHHOCTH Y JIETE C OCTPBIM BOCITAJTEHUEM
CPEJHEI'O YXA HA ®OHE XPOHHUYECKOI'O AKTUBHOI'O I'EITATUTA

Paxmamos A.A. https://orcid.org/0009-0004-2375-3045
Tagpaposa B.®. https://orcid.org/0009-0002-2487-3693

Byxapckuii rocy1apcTBeHHBIH METULMHCKUI HHCTUTYT UMeHH A0y Anu nOH CuHbl, ¥Y30eKHCTaH,
r. byxapa, yn. A. HaBou. 1 Ten: +998 (65) 223-00-50 e-mail: info@bsmi.uz

v Pe3tome

Ilenv uccnedosanus - uszyuenue UMMYHOIOZUYECKUII O0COOeHHOCMU y Oemell ¢ OCHmpbIM
eocnanenuem cpeonezo yxa Ha loHe KOMNIEeKCHO20 KOHCEPBAMUBHO20 JleUeH U

Mamepuanovt u memoovt uccneoosanue: I1o0 nawium HaodaOOEHUEM HAXOOUOCL 55 Oemeil 6
eo3pacme om 3 0o 10 nem c¢ ocmpvim eocnanenuem cpeonezo yxa. Bcem oemsam npoeedeno
uccneoosanue 3a nepuoo ¢ 2018 no 2020200a, uz nux35 oemeit ¢ ocmpvim ocnanenuem cpeonezo
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yxa Ha loHe XPOHUUECKO20 AKMUBHO20 2eNAMUMA KOMOPbLil COCMAg/iaem oCHogHylo zpynny u 20
oemeii c 0OCIMPbIM 60CRATIEHUEM CPEOHELO yXa, KOMOPbLIL COCMAagisaem KORmpoasHyio cpynny. Y eécex
OonvHbIX Oemeil 0bL1 onpedesieH YUMOKUHOG (071A onpeldenieHue GOCHANUMETIbHBIX NPOUECCOB)
(U®Hy, U/I-4) 6 cvieopomke nepughepuueckoit kposu. HOHy, HJI-4 onpedenanu memooom
UMMYHOpEPMENMHO20 AHANU3A C UCROIb306aHuem mecm — cucmem «Bexkmop-becmy Poccuiickoii
Deodepayuu.

Pezynomamor: coomnouwrenue HOHy/UJI-4 (nposocnanumenshble / RPOMuE08ocnaiumeibHole
yumoxunwvl unu Tx1/Tx2) y demeii ¢ ocmpovim 6ocnaienuem cpeonezo yxa paguanocy 2,2. Ilpu
HAMUYUU GBIPANCEHHO20 6OCRAIUMEIbHOZ0 NPOYecca, Mo ecms y 0emell ¢ OCMpPbLIM 60CNAICHUEM
cpeonezo yxa mom nokazamensv cocmaenan 0,96. Ilocie nposedenus umMmyHoOKOppUzupyouiezo
neyenus c ucnonvzosarnuem Ummyn-5(Ilpenapam npedcmaennem co6oii coOaIaHCUPOBAHHYIO CMECh
HaAMYpanpbHLIX OUO0I0ZUUECKU AKMUBHBLIX 6Geujecme, oOelicmeue KOMOPbIX HANPAGIEHO HA
AKmueauulo UMMYHHOU cucmemsl opzanuzma. IlIpenapam noeviuiaem conpomuenaemocns
opeanuzma npu eocnanumenvHvix 3aovonesanusx. Ilpumenenue no 1 kancyna 2 pasa é oenv 6
meuenue 60 onen. Ilpenapam nposensem ceou Ipghexmul, npercoe eécezo, uepe3 6auUAHUE HA
cucmemy 3IHOO2eHHBIX UHmMeppHepoHoe u Ha IKcnpeccuiv QYHKYUOHATLHO CORPANCEHHBIX C
unmepgheponamu yumoxkunoe — HJI-2, HJI-4, HJI-6, H/I-10 u HJ/I-17). Y obcnedyemobix Oemeii npu
ocmpeim  eocnanenuem cpeonezo yxa HOHy npubauzunca K KOHMPOTbHBIM 3HAYEHUAM,
cooepycanun HJ/I-4, u nocne neuenua ne Hopmanuzoseancsa, ocmaeaacv 6 5,5 paza eviuie, uem
KOHmpoawvhoii 2pynnut, coomuouienue UOHy/HII-4,y 0oemeit ¢ ocmpovim 60cnaieHuem cpeonezo yxa
Ha (poHe XPOHUUECKO20 AKMUGHOZ0 2enamuma OCHOGHOIL ZDYNNbI- NOC/Ee JleYeHUs IMOom
nokazamens cnusunca oo 0,42.

Bo1600: Ynyuwienue knunuueckozo cocmoanua oemeii ¢ 0CMpuIM 60CnAeHUEM CPeOHeo yxd,
Hapady c¢ nooagienuem ypoeHs npo eochnanumenvno2o uwumokuna HOHy, conpoeoicoanoce
UcCue3n08eHUeM NPUIHAKOB 60CRAIEHUS CPEOHEL0 yXa, YIyUieHUeM 00ulezo coCmoanus oemeil.

Knioueswvie crosa: ocmpuiii 6ocnanenue cpeone2o yxa, UMMYHHAS CUCeMd, YUIMOKUHDL.

SURUNKALI FAOL GEPATIT FONIDA O'RTA QULOQNING O'TKIR
YALLIG'LANISHI BO'LGAN BOLALARDA IMMUNOLOGIK KO’ RSATGICHLARI

Rakhmatov A.A. https://orcid.org/0009-0004-2375-3045
Gaffarova V.F. https://orcid.org/0009-0002-2487-3693

Abu Ali ibn Sino nomidagi Buxoro davlat tibbiyot instituti, O‘zbekiston, Buxoro, st. A. Navoiy. 1
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v' Rezyume

Tadgigot magsadi: kompleks konservativ davo fonida o’tkir o’rta otit bo'lgan bolalarda
immunologik xususiyatlarini o'rganish

Tadgiqot materiallari va usullari: Biz 3 yoshdan 10 yoshgacha bo'lgan 55 bolada o’tkir o’rta otit
bilan kuzatdik. 2018 yildan 2020 yilgacha bo'lgan davrda barcha bolalarda tadgiqot o'tkazildi,
shundan asosiy guruhni surunkali faol gepatit fonida 35 nafar o’tkir o’rta otitli bolalar tashkil etdi
va nazorat guruhini 20 nafar o’tkir o’rta otit bilan kasallangan bolalarni tashkil etdi. Barcha bemor
bolalarda sitokinlar ko’rsatkichlari (yallig'lanish jarayonlarini aniqlash uchun) (IFNy, IL-4)
periferik qon zardobida aniqlangan. IFNy, IL-4 ko’rsatkichlari immun ferment analizi orqali Rossiya
Federatsiyasining ""Vektor-Best™ test tizimlari yordamida aniglandi.

Natijalar va tahlillar: O ’tkir o’rta otit kasalligi bo'lgan bolalarda IFNy / IL-4 nisbati (yallig'lanish
oldi / yallig'lanishga qarshi sitokinlar yoki Thl / Th2) 2.2ga teng bo’ldi. Aniq yallig'lanish jarayoni
mavjud bo'lganda, ya'ni o'rta qulogning o'tkir yallig'lanishi bo'lgan bolalarda bu ko'rsatkich 0,96 ni
tashkil etdi. Immun-5 yordamida immunokrektiv davolash o'tkazilgandan so'ng (Preparat tabiiy
biologik faol moddalarning muvozanatli aralashmasi bo'lib, uning ta'siri organizmning immunitet
tizimini  faollashtirishga garatilgan. Preparat organizmning vyallig'lanish  kasalliklariga
chidamliligini oshiradi. 1 kapsuladan 2 marta kuniga 60 kun davomida ichish buyuriladi.Preparat
0’z ta'sirini birinchi navbatda endogen interferon tizimiga va interferonlar bilan funktsional ravishda
bog'langan sitokinlarning ekspresiyasiga ta'sir gilish orgali namoyon giladi — (IL-2, IL-4, IL-6, IL-
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10 va IL-17). O'rta qulogning o'tkir yallig'lanishi bilan tekshirilgan bolalarda IFNy nazorat
giymatlariga, IL-4 tarkibiga yaginlashdi va davolanishdan so’ng normallashmadi, nazorat
guruhidan 5,5 baravar yuqori bo'lib, IFNy / IL-4 nisbati, asosiy guruhning surunkali faol gepatit
fonida o'rta qulog'ining o'tkir yallig'lanishiga chalingan bolalarda; davolashdan so'ng bu
ko'rsatkich 0,42 ga kamaydi.

Xulosa: O'tkir orta otit bo'lgan bolalarning klinik holatini yaxshilash, yallig'lanishga garshi
sitokin IFNy darajasini pasaytirish bilan birga, o’tkir o’rta otit belgilarining yo'qolishi, bolalarning
umumiy ahvoli yaxshilanishi bilan birga kechdi.

Kalit so'zlar: o'tkir o’rta otit, immunitet tizimi, sitokinlar.

Relevance

C hronic active hepatitis (CAH) occupies one of the leading places in the structure of infectious

pathology. The unfavorable epidemic situation that has developed throughout the world is
characterized by a steady increase in the incidence of CAH in all age groups of children [2,4]. One of
the reasons for the close attention of clinicians to the problem of CAH is the possibility of developing
its adverse outcomes - damage to internal organs and damage to the tympanic cavity (7). So, according
to some authors, the presence of chronic HCV infection in approximately 25-30% of cases leads to the
formation of some complications [8,9]. Mortality associated with the consequences of CAH continues
to be high. From a clinical standpoint, the relevance of this problem is due to the lack of informative
methods for predicting an unfavorable course of the disease with insufficient effectiveness of existing
methods of treatment.

The solution of these problems is not possible without an in-depth study of the pathogenesis of CAH,
in particular, factors that can influence the development of acute inflammation of the middle ear.

In recent years, significant progress has been made in studying the mechanisms of CAH progression.
It has been established that the prognosis of an unfavorable course of CAH is largely determined by
indicators characterizing the severity and rate of middle ear damage [6,12]. At the same time, factors
such as gender, age at the time of infection, premorbid background, predisposing factors, diabetes
mellitus, and intravenous use of psychoactive substances are of decisive importance in the outcomes of
chronic HCV infection [1,13].

At present, it is considered an established fact of an increase in the blood concentration of a number
of pro-inflammatory cytokines in sick children with CAH [14]. However, many questions regarding
their relationship, as well as evidence of direct involvement in the development of acute otitis media,
remain unexplained.

Thus, there are still many unresolved issues related to the diagnosis and, especially, the prognosis of
the course, outcomes and various complications of CAH. Factors that can adversely affect the rate of
development of acute otitis media in children have not been fully identified and characterized. The
diagnostic value of indicators for assessing acute inflammation of the middle ear in children requires
clarification. There are no clear recommendations on the complex use of CAH progression factors for
an individual prognosis of its course, which significantly complicates the choice of an adequate
management strategy for sick children.

Acute inflammation of the mucous membrane of the middle ear - the auditory tube, tympanic cavity and
cells of the mastoid process - a disease most common in childhood, is a multifaceted problem. Acute otitis
media (AOM) in children with chronic active hepatitis is an urgent pathology and requires the attention of
not only otorhinolaryngologists. but also pediatricians, pediatric infectious disease specialists, allergists. So,

in the classification proposed by M.Ya. Kozlov [1.3.4.10], singled out "obvious acute otitis media", "acute
otitis media in infectious diseases”, "exudative-allergic recurrent otitis media".

Maodern examination standards for the treatment of patients with CCA on the background of chronic active
hepatitis recommend the implementation of the proposed "treatment and diagnostic algorithm for the
pathology of upper respiratory tract” [5,15]. However, depending on the etiopathogenesis of the disease,
clinical manifestations and the stage of the process, the approach to solving the issue of organizing treatment
is also different (11). Our experience of observing children in a multidisciplinary regional children's hospital
has allowed us to develop a certain tactic for managing these sick children. All of the above was the basis for
the present study.

The purpose of the study: to study the cytokine profile in children with acute inflammation of the middle
ear against the background of complex conservative treatment.
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Material and methods

For the period from January 2019 to March 2021 under our supervision there were 55 sick children aged
3 to 10 years with acute inflammation of the middle ear, of which 35 children with acute inflammation of the
middle ear against the background of chronic active hepatitis, which constitutes the main group and 20
children with acute inflammation of the middle ear, which constitutes the control group. In all sick children,
cytokines (to determine inflammatory processes) (IFNy, IL-4) were determined in peripheral blood serum.
IFNy, IL-4 were determined by enzyme immunoassay using test systems "Vector-Best" of the Russian
Federation.

All examined children were examined regardless of the presence of complaints, in addition to standard
research methods (general blood count, urine, bacteriological and biochemical studies), we conducted an
otorhinolaryngological examination for all children. All examined children were routinely examined and,
according to the results of the study, were hospitalized according to indications for adequate treatment.

Sick children received traditional antibacterial, anti-inflammatory and local therapy in a hospital, then
immunocorrection was prescribed, for which the domestic drug Immun-5 was used (The drug is a balanced
mixture of natural biologically active substances, the action of which is aimed at activating the body's immune
system. The drug increases resistance body in inflammatory diseases.Use 1 capsule 2 times a day for 60
days.The drug manifests its effects primarily through the effect on the system of endogenous interferons and
on the expression of cytokines functionally associated with interferons - IL-2, IL-4, IL -6, IL-10 and IL-17).
The level of cytokines (IFNy, IL-17) in peripheral blood serum was studied by enzyme immunoassay using
Vector-Best tes systems (Russia).

Result and discussion

The results of the study of pro-inflammatory and anti-inflammatory cytokines in the serum of peripheral
blood in children with acute inflammation of the middle ear are presented.

The analysis of the obtained results revealed the presence of significant differences between the values of
the control group and children of the main group. Thus, in healthy children, the level of IFNy was 23.70 +
5.38 pg/ml, while in children of the main group, this indicator was 82.80 £ 25.07 pg/ml. Thus, the level of
IFNYy in children with acute inflammation of the middle ear inflammation was increased by 3.5 times, which
indicated the severity of the inflammatory process, the presence of purulent discharge from the middle ear.

According to the literature, the source of IFNy is activated T-lymphocytes and natural Killers. Among
T-lymphocytes, interferon gamma producers are both cytotoxic CD8+ and helper CD4+ cells, however, when
the latter differentiate into Thl and Th2, only Th1 cells retain the ability to produce interferon gamma. The
most important function of IFNy is its participation in mediating the relationship between lymphocytes and
macrophages and in regulating the ratio of the cellular and humoral components of the immune response.
Being the main product of Th1l cells, IFNy reduces the secretory activity of Th2 cells. Thus, IFNy enhances
the development of cellular immunity and suppresses the manifestations of humoral immunity. Therefore,
IFNy plays an important role in immunoregulation, being a key cytokine of the cellular immune response
and an inhibitor of the humoral immune response.

The level of IL-4 in the group of children in the control group was 7.9 times lower than in patients of the
main group. Interleukin-4 is known to be described as a B-lymphocyte stimulating factor because it causes
B-cell proliferation. It is known from the literature that the main producers of IL-4 are T-helpers of the 2nd
class. IL-4 is also synthesized by mast cells and B cell lines. IL-4 inhibits the function of macrophages and
their secretion of IL-1, TNF and IL-8, while providing an anti-inflammatory effect. Thus, IL-4 is the main
product of Th2 cells and stimulates their differentiation. It causes the proliferation and differentiation of B-
and T-lymphocytes, affects the development of hematopoietic cells, macrophages, natural killers, basophils,
being a functional antagonist of cytokines produced by Tx1 cells. IL-4 promotes the development of allergic
reactions, has a pronounced anti-inflammatory effect [11,13].

Comparative analysis showed that the ratio of IFNy / IL-4 (pro-inflammatory / anti-inflammatory
cytokines or Thl / Th2) in healthy children was 2.2. In the presence of a pronounced inflammatory process,
that is, in children of the main group, this indicator was 0.96. There was a pronounced imbalance in the state
of the main regulatory cytokines, which was expressed by a sharp rise in the level of anti-inflammatory
cytokines and suppression of pro-inflammatory cytokines, which are the main regulators of acute
inflammatory conditions. Thus, in acute inflammation of the middle ear, there is a pronounced stimulation
of the production of both pro-inflammatory and anti-inflammatory cytokines, which can be regarded as a
necessary condition for protection against an infectious agent and the systemic damaging effect of high
concentrations of pro-inflammatory cytokines. After immunocorrective treatment with the use of Immun-5
in children, IFNy approached the control values. As for the content of IL-4, after treatment it did not
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normalize, remaining 5.5 times higher than in the children of the control group. As noted above, the ratio of
IFNYy / IL-4 in children of the main group - after treatment, this figure decreased to 0.42.

Conclusion

Thus, the improvement in the clinical condition of children, along with the suppression of the level of the
pro-inflammatory cytokine IFNy, was accompanied by the disappearance of signs of inflammation of the
middle ear, improvement in the general condition of children (on days 9-10 after standard treatment, the
condition of sick children improved, headaches, pain in the ears, discharge from ear decreased).

However, it should be noted that the change in the level of 1L-4 and the violation of the ratio of pro- and
anti-inflammatory cytokines that we detected indicated the presence of an immunodeficiency state, which
apparently manifested itself in the presence of complications against the background of acute inflammation
of the middle ear.
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