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Annotation.Deformities of the anterior chest wall include damage to the sternum,
ribs and muscles, as well as systemic anomalies that lead to disruption of the function
and/or shape of the chest. Etiopathogenetic mechanisms of chest deformation,
their diagnosis and surgical reconstruction of the chest are an urgent problem in
pediatric surgery. This review article examines the etiology and pathogenesis of the
development of chest deformities in children and adolescents, and describes in detail
the classification and its variations. In recent years, complex classifications based on
three-dimensional modeling and quantitative assessment of chest deformities have
been proposed. The ASFI classification is also proposed, which includes classification
features: type of defect (Anomaly), symmetry of deformation (Symmetry), types of
functional disorders (Function) and main assessment indicators (Indices). The use of
such a systematic, quantitative classification, which describes external signs instead of
traditional terms, allows us to determine the tactics of treatment and management of
patients with deformities in the future. The article summarizes the latest scientific data
published by both domestic and foreign researchers on this problem.

Key words: deformation, funnel-shaped, excavatum, dysplasia of connective
tissue.

Bolalarda ko‘krak gafasining deformatsiyalari — ko‘krak gafasining shakli,
hajmi va o‘lchamlarining patologik o‘zgarishi bo‘lib, ko‘krak devorining asosiy tarkibiy
gismi bo‘lgan qovurg‘alar, ularning tog‘aylari va to‘'sh anomaliyalarini o'z ichiga
oluvchi va to‘sh-umurtqa masofasining gisqarishi yoki uzayishi, uning natijasida
ichki a’zolar topografiyasining buzilishiga olib keluvchi nugsonlardir[1-5]. Bu
deformatsiyalar mustaqil ravishda yoki tayanch-xarakat apparatining turli anomaliyalari
bilan birga uchrashi mumkin[5-7]. Ko‘krak gafasi deformatsiyalarining 90% ini
girdobsimon deformatsiyalar tashkil giladi[4,5,8—10]. Ikkinchi o‘rinda esa kilsimon
deformatsiyalar[3,9,11-13] va keyingi o‘rinlarda qovurg‘alarning turli anomaliyalari[4,14],
Poland[7,12], Kurarino-Silverman[5,11] sindromlari, to‘'shning ajralishi[2,8,15,16] va
h.k. lar hisoblanadi. Umuman olganda ko‘krak gafasi deformatsiyalari aholining 1-4
% ida uchraydi. Bolalar orasida (ko‘proqg o‘g‘il bolalarda) ushbu ko‘rsatkich 0,6-1,3%
ni tashkil qilib, turli mualliflar ma’lumotlariga ko‘ra 300-110 tug‘ilgan bolaga 1 ta to‘g'ri
keladi[5,8,11,12,14,17] va asosan ko‘krak gafasining kosmetik nugsoni [19], nafas va
yurak-qon tomir tizimidagi funksional buzilishlar[8,12,16,17], ularning ruhan tushkunlikka
tushishi[4,5,17] bilan tavsiflanadi. SHuning uchun ko‘krak qafasi deformatsiyalarining
etiopatogenetik mexanizmlari, ularni tashxislash va ko‘krak gafasing xirurgik
rekonstruksiyasi masalalari bolalar xirurgiyasining dolzarb muammolari gatoriga kiradi.

Ko‘krakning old devori nugsonlari to‘sh, qovurg‘a va mushaklarning
zararlanishiga, ko‘krak gafasi shakli va/yoki uning funksiyasini o‘zgarishiga olib keluvchi
tuzilmali anomaliyalarni o‘z ichiga oladi. Ushbu anomaliyalar orasida ko‘krak gafasining
girdobsimon (KQGD) va kilsimon (KQKD) deformatsiyalari eng ko‘p uchrovchi shakllari
bo'lib, har 300-110 tug'ilishga 1 nafar to‘g‘ri keladi va alohida nugsonlar shaklida yoki
boshqa genetik sindromlar bilan birga uchrashi mumkin.

KQGD bo'yicha ilk ma’lumot Bauhinius ga tegishli bo‘lib, 1594 yilda gayd
gilingan[17]. Biroq, yaginda e’lon gilingan tadgigotga ko‘ra Qadimiy Misrda topilgan 600
ta artefakt taxlili Misr releflaridagi eramizdan oldingi 200 vyillarga oid chizmalarda ko‘krak
gafasi deformatsiyalari mavjud odamlar shakllari aks etganligi bayon gilingan[5].

Ko‘krak gafasi girdobsimon deformatsiyasi (KQGD) (Pectus excavatum) ko'krak
gafasining old devoridagi tog‘ay gismidagi TQK sining girdobsimon botishi bilan
tavsiflanadi[3,4,6,12]. Deformatsiya to‘shning dastasi va tanasi bilan birikish joyidan
boshlanib [lI-VIIl govurg‘alar hamda ularning ravog‘igacha davom etadi.

Ko‘krak gafasining kilsimon deformatsiyasi (Pectus carinatum, «kabutary,
«tovuqg» ko‘kragi, chicken-breast, keeled chest deformation) to‘sh va unga birikkan
govurg‘alarning oldinga simmetrik yoki asimmetrik giyshayishi bilan tavsiflanadi[3,4,6,9].
Ushbu holat qovurg‘a tog‘aylarining bir yoki ikki tomonlama zararlanishi, to‘shning esa
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yugori va pastki gismlarida oldinga tomon bo'rtishi bilan kechuvchi deformatsiyaning bir
necha komponentlariga ega bo‘lishi mumkin.

Ushbu nugsonlar odatda bolalik davrda, ba’zan esa tugfilishi bilan tashxislanadi
va yosh o'sib borgan sari, o'smirlik davriga kelib deformatsiya darajasi ortib boradi[3,17].
Bu deformatsiyaning paydo bo‘lish sababi, mavjud adabiyotlar manbalariga

asoslangan holda, oxirigacha ma’lum emasligi aniglandi. Ko‘pgina mualliflar
ma’lumotlari, bu deformatsiyaning displastik - genetik determinatsiyalangan kasallik deb
hisoblaydilar[1,3,6].

Cobben JM et all. ma’lumotlariga ko'ra KQGD barcha deformatsiyalarning 90%
ni tashkil giladi va evropoid irgiga mansub aholida 110 tirik tug‘ilgan chagaloglarning
birida, ko‘prog o'g'il bolalalarda 5:1 nisbatda uchraydi[19]. KQGD ning shakllari
alohida uchrashi bilan birga bir oilada bir necha bolalarda ham kuzatilishi mumkin va
nosindromal oilaviy turlarida autosom-dominant irsiylikga ega bo‘ladi[2,17].

KQKD esa tarqalish darajasiga ko‘ra ikkinchi o‘rinni egallaydi va har 11 ta tirik
tug‘ilgan bolalarning 6 tasida, o'g'il bolalar ustunligi 4:1 nisbatda uchraydi. KQGD
ning batafsil epidemiologiyasi bo‘yicha ikkita katta tadgigot o'tkazilgan. 11-2 yoshli
101 nafar bolalar kogortasida KQKD ning uchrash darajasi 0,675% ni, KQGD ning
uchrash darajasi esa 1,17% ni tashkil gilgan[12]. Boshga tadgiqotda 7-2 yoshli
641 nafar bolalar kogortasida KQKD ning uchrash darajasi 0,6% da, KQGD esa
1,6% da uchraganligi qayd qilingan. Ko‘plab ilmiy nashrlarda KQGD ning boshqga
deformatsiyalarga nisbatan sezilarli darajada ko'p uchrashi keltirilgan bo‘lsa-da, ba’zi
ma’lumotlarda buning aksi keltiriigan. Masalan, Argentina va Afrika populyasiyasida
KQKD ning girdobsimon deformatsiyaga nisbatan ko‘proq uchrashi Westphal F.L. et all.
Ma’lumotlarida keltirilgan[12]. Xuddi shunday tarqalish darajasi to‘g‘risidagi ma’lumotlar
turk tadgigotchilari tomonidan ham gayd etilgan[10]. Janubiy-g‘arbiy Osiyo davlatlari
nashrlarida ko‘kraq qafasi deformatsiyalarining uchrash darajasi Eron aholisining
umumiy populyasiyasiga nisbatan 1-1,3% ni tashkil qilishi to‘g‘risida ma’lumotlar
bayon qilingan[7]. Mazkur nugson ham alohida anomaliya tarzida yoki gator genetik
sindromlarning gismi sifatida shakllanishi mumkin[4,9]. Innes A.M. et all. ma’lumotlariga
ko‘ra KQGD va KQKD belgilari bilan keluvchi 31 dan ortiq sindromlar mavjud [9].

Hozirgi paytda ko'krak gafasi deformatsiyalarining eng ko'p go‘llanilayotgan tasnifi
M. Torre modifikatsiyasidagi Acastello tasnifidir. Ushbu tasnif patologiyaning 5 ta asosiy
turini o'z ichiga olgan:

1-tur. Qovurg‘alar tog‘ay qismi deformatsiyalari

Ko‘krak gafasining girdobsimon deformatsiyasi;

Ko‘krak gafasining kilsimon deformatsiyasi (1 va 1 turlari).

1-tur. Qovurg‘alarning suyak gismi deformatsiyalari

* oddiy suyak deformatsiyalari (1 yoki 1 ta qovurg‘a rivojlanish anomaliyalari):
ageneziya, gipoplaziya, ortigcha qovurg‘a, qovurg‘aning yorig'i, birikishi, dismorfizmi,
ikkilanishi, kamyob anomaliyalar (doim kompleks ravishda uchraydi);

» murakkab suyak deformatsiyalari (3 va undan ortiq qovurg‘alarning jalb bo‘lishi):
ageneziya, gipoplaziya, ortigcha qovurg‘a, qovurg‘aning yorig'i, birikishi, dismorfizmi,
ikkilanishi, kamyob anomaliyalar (doim kompleks ravishda uchraydi);

* sindromal (doim kompleks ravishdauchraydi): Jene sindromi, serebro-kosto-
mandibulyar sindrom, YArko-Levin sindromiva h.

3-tur.Qovurg‘alarningtog‘ayvasuyakqismideformatsiyalari

* Poland sindromi.

4-tur. To‘sh tanasi deformatsiyalari

« to'shyorig'i (yurak ektopiyasisiz yoki ektopiyasi bilan);

* Kurrarino-Silvermansindromi

5-tur. O‘mrovvakurakdeformatsiyalari

» o‘mrovning oddiy yoki sindromal anomaliyalari;

* kurakning oddiy yoki sindromal anomaliyalari;

* rivojlanishning kombinatsiyali anomaliyalari.

1-tur. Qovurg‘alar tog‘ay qismi deformatsiyalari:

Ko‘krak gafasining girdobsimon deformatsiyasi to'shning turli darajadagi botigligi,
va odatda, quyi xondrosternal boylamlar malformatsiyasi bilan birga uchraydi. Bu
anomaliya 15% hollarda o'sish vaqtiga to'g’ri keladi. Kechki belgilari ko‘pincha mushak
va biriktiruvchi to‘gima patologiyalari bilan birga kechadi (Marfan, Elers-Danlo sindromi
va h.)[4,6]. Morfologik jihatdan deformatsiyaning quyidagi variantlari farglanadi:

1. Grand-Kanon — og'ir va chuqur girdobsimon deformatsiya bo'lib, to‘shda
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chuqur botiglik bilan namoyon bo‘ladi. Bunday deformatsiya aynigsa to‘sh suyaklanishi
va o'ta rotatsiyalanganda bshq varintlrga qaraganda davolashda giyinchiliklar tug‘diradi
va, ko'pincha asoratlanish darajasining yuqoriligi bilan tavsiflanadi.

1. Kosa shaklidagi deformatsiya — lokal, ko‘pincha simmetrik va to‘shning pastki
gismiga alogado deformatsiya bo'lib, davolashda giynchilik tug‘diradi, ko‘pincha gisman
korreksiyalanadi.

3. Lagan shaklidagi deformatsiya — bu toifa deformatsiya simmetrik va asimmetrik
bo‘lib ko'krak gafasi oldingi devorini keng botigligi bilan namoyon bo‘ladi

4. Ko‘ndalang varianti —botiglik ko‘ndalang bo'lib, botiglik to‘shning pastida
joylashadi.

5. Ekssentrik variant — botiglik o‘rta chizigqa nisbatan ekssentrik joylashadi va
doimo asimmetrik bo‘ladi.

6. YAqqol ko‘zga tashlanuvchi girdobsimon deformatsiya — vizual jihatdan yaqqol
anomaliya bo‘lib, qovurg‘a yoylari sohasida joylashadi, alohida rivojlanish nugsoni
hisoblanadi

7. Girdobsimon-kilsimon variant — ko‘krak gafasining «cho'kishi» va parasternal
tog‘aylarning bo'rtishi bilan namoyon bo‘luvchi kombinatsiyalangan malformatsiya.
To‘shning pastki gismi me’rda bo‘ladi.

Ko‘krak gafasining kilsimon deformatsiyasi — to‘sh va qovurg‘a tog‘aylari
protruziyasi bilan namoyon bo‘luvchi anomaliyadir. Ko‘pincha oilaviy tavsifga ega bo'lib,
biriktiruvchi to‘gqima buzilishlari, Nunan[7,19] sindromi va yurak tug‘ma nuqsonlari
birgalikda uchraydi. Ushbu nugson bolalarda odatda girdobsimon deformatsiyadan ko‘ra
kechroq, pubertat yoki prepubertat davrda namoyon bo‘ladi, ba’zan esa erta davrlarda
ham aniglanishi mumkin. KQKD si o‘sish davrida tez jadallashib borish xususiyatiga
ega. Ba'zi simptomlari girdobsimon deformatsiya belgilariga o'xshaydi, birog KQKD da
respirator buzilishlardan ko‘ra og‘riq sindromi ustunroq turadi [1, 11]. Kardiorespirator
buzilishlar odatda kam rivojlanadi[7,19,23], biroq bemor bolalar og‘ir ruhiy muammolarni
boshdan kechiradi va operatsiya ko‘rsatmalarni belgilashda hal giluvchi omil bo‘lib
hisoblanadi.

KQKD joylashuvi va simmetrikligiga ko‘ra quyidagilarga bo‘linadi:

-1-tur — quyi yoki xondrogladiolar turi — eng ko‘p uchrovchi turi bo'lib, to‘shning
quyi yoki o‘rta 1/3 gismi protruziyasi bilan tavsiflanadi. Qovurg‘a yoylari deformatsiyada
ishtirok etib, lateral yo‘nalishda ezilga holda bo‘ladi. Odatda simmetrik.

-1-tur — yuqori yoki xondromanubrial turi. Deformatsiyaning ushbu turi Kurrarino-
Silverman sindromi uchun xosdir [9]. YUqori turining ikkita varianti mavjud bo‘lib,
bir-biridan farglashni tagozo giladi. Ko‘pincha sternal segmentlar, manubrio-sternal
bo‘g‘imning bitib ketishi va ossifikatsiyasi bilan kechuvchi sternal malformatsiya bo'lib,
quyi 1/3 gismda ken va kalta to‘shning botigligi bilan kechuvchi simmetrik yuqori
deformatsiyadir. YOn proeksiyada to‘sh S-simon ko‘rinishda bo‘ladi. Aynan shu turi
adabiyotlarda Kurrarino-Silverman sindromi deb yuritiladi[6].

Ushbu malformatsiyani kilsimon deformatsiyaning yuqori turi sifatida tavsiflash
mumKkin.

- kilsimon deformatsiyaning boshqa turlari:Lateral yoki bir tomonlama turi —
tabiatan asimmetrik bo'lib, bir tomonlama xondrosternal bo‘g‘im atrofida ba’zi qovurg‘a
tog‘aylarining protruziyasi, to‘shning garama-qarshi tomonga rotatsiyalanishi bilan
namoyon bo‘ladi; reaktiv turi— girdobsimon deformatsiyani xirurgik davolashnng asorati
sifatida uchraydi va to‘shning ventral tomonga jadal siljishi bilan tavsiflanadi. Ko‘pincha
biriktiruvchi to‘gima displaziyasi mavjud bemorlarda vujudga keladi[3,12].

1-tur. Qovurg‘alar anomaliyalari:

Dismorfik tog‘ay turi (nosindromal). Ushbu guruh govurg‘a tog‘ay gismining turli
anomaliyalarini o'z ichiga olib, ko‘'krak devorini bir yoki ikki tomonlama botigligi bilan
namoyon bo‘ladi. Lechenie zaklyuchaetsya v rezeksii xryawa. Bu guruhga yana bir
«ko‘krak ichi govurg‘asi» deb nomlangan kamyob anomaliya kiritiigan bo‘lib, u ham o'z
navbatida bir nechta turlarga bo‘linadi[1,6]:

- | Aturi - qovurg‘alar va umurtqa tanasining birikib ketishi;

- | B turi - qovurg‘alarning ajralishi va umurtga tanasiga zich birikishi;

- Il - govurg‘alarning ajralishi va lateral birikishi;

- Il - ajralgan qovurg‘a ko‘krak gafasi ichiga ezib kiradi.

Qovurg‘alar ageneziyasi — kamyob uchrovich nosindromal turi xisoblanib,
ko‘krakning sinch vazifasining susayishi tufayli o‘pka churralari vujudga keladi.

3-tur. Xondro-kostal anomaliyalar:
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Poland sindromi. 30 ming tirik tug‘ilgan chaqalogning 1 nafarida uchraydi va
ko‘krakning katta mushagi ageneziyasi yoki gipoplaziyasi bilan tavsiflanadi[6,17],
ko‘pincha ko‘krak qafasi, go‘llarning boshga bir tomonlama anomaliyalari bilan birga
keladi[3,12]. 1/3 hollarda nugson o‘ng tomonlama va o'g'il bolalarda uchraydi. Ikki
tomonlama zararlanish holati juda kam uchraydi[3,7,10].

4-tur. To‘sh anomaliyalari:

To'sh yorig‘i — kamyob idiopatik rivojlanish anomaliyasi bo‘lib, embriogenez
jarayonida to‘sh birikishining buzilishi tufayli yuzaga keladi. Mazkur nugsonning uchrash
darajasi ko‘krak gafasi tug‘manugsonlarining 0,15% ni tashkil qiladi[3,11,12]. To‘sh
yorig‘i Hox b geni bilan bog‘liq bo‘lishi mumkin[12].

5-tur. O‘mrov-kurak anomaliyalari. Juda kam uchrovchi rivojlanish
anomaliyasi[3].

SHunday qilib oxirgi yillarda ko‘krak qafasi deformatsiyalarini uch o‘lchamli
modellashtirish va migdoriy baholashga asoslangan murakkab tasniflar taklif
gilinmogda. SHuningdek tasnifiy belgilarni o’z ichiga olgan ASFI tasnifi ham taklif
gilingan: nugson turi (Abnormality), deformatsiya simmetrikligi (Symmetry), funksional
buzilish turlari (Function) va asosiy baholash indekslari (Indexes). An’anaviy atamalar
o‘rniga tashqi belgilarni tavsiflovchi bunday tizimli, migdoriy tasnifning go‘llanilishi
kelajakda deformatsiyali bemorlarni olib borish va davolash taktikasini belgilash imkonini
yaratib beradi.
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Annotation.Increasing the effectiveness of the treatment of dermatological
patients with atopic dermatitis is an important social task. Purpose of the study. To
study immunological indicators in children with atopic dermatitis and develop a method of
corrective therapy in the process of acupuncture with the use of Broncho-munal. Materials
and research methods. 32 children with atopic dermatitis aged 12 to 14 years were
under observation. The results of the studies allow us to conclude that acupuncture has
a normalizing effect on the parameters of the humoral link of the immune system of girls
with atopic dermatitis. The question arises about the possible mechanisms of such action
of acupuncture. Research results: The mean values of the levels of immunoglobulins
A, G, M in children with atopic dermatitis before treatment did not significantly differ from
normal values. An increase in the level of IgG was found in 14 (43.7%) patients. Of
particular interest was the study of total IgE in patients with atopic dermatitis. In most
patients during the period of exacerbation, a pronounced hyperproduction of IgE was
found. The highest average level of IgE was observed in sick children with moderate
severity of the disease. Findings: In the pathogenesis of sick children with atopic
dermatitis, there is a change in the functional activity of the humoral link of immunity,
expressed in an increase in the level of serum IgE.

Keywords: atopic dermatitis, acupuncture, immunoglobulins - A, M, G, E.

Increasing the effectiveness of the treatment of dermatological patients with atopic
dermatitis is an important social task. This is due to the significant spread of a number of
dermatoses and the severe course of some of them. The traditional methods of treatment
currently used in dermatology are far from always effective, and sometimes they
themselves are associated with a variety of side effects and complications, sometimes
very severe. In this regard, the great interest that is manifested in non-drug methods of
therapy is understandable. One of these methods is acupuncture. Atopic dermatitis, a
genetically determined chronic allergic disease, is one of the most severe and common
dermatoses. First detected in early childhood, it takes a chronic relapsing course and
later manifests itself in adults, it is difficult to treat. Therefore, the issue of developing new
pathogenetic methods for the treatment of atopic dermatitis is very relevant.

In the pathogenesis of atopic dermatitis, in addition to genetic predisposition
factors, one of the leading places is occupied by allergic mechanisms and dysfunction of
the humoral immunity factor. However, studies of immunological parameters conducted
by numerous authors are often contradictory and often do not have an accurate, complete
explanation. So, for example, shifts in some indicators of humoral immunity, in particular
the content of serum IgA, 1gG, IgM, do not yet find a sufficiently accurate explanation and
are sometimes contradictory[1-8]. Among the immunoglobulins detected in significantly
elevated concentrations, IgE, which is an important marker of atopic dermatitis, is the
most common. Currently, there are many works indicating an increased content of IgE
- antibodies in individuals suffering from atopic dermatitis[6], and the pathogenic role
of elevated IgE in atopic dermatitis in most authors is not in doubt[6,8]. Functional
impairment of the nervous system is of great importance in the pathogenesis of atopic
dermatitis. Recent studies confirm the presence of functional disorders in patients with
atopic dermatitis, both in the central and autonomic nervous systems, manifested by
weakness and inertness of the irritable and inhibitory processes, and a decrease in the
mobility of cortical processes. Neurotic disorders are of great pathogenetic significance
and aggravate the course of the disease; there is a relationship between the severity
of the skin process and functional disorders of the nervous system. A vicious circle is
observed: the severe course of atopic dermatitis supports neurotic disorders, and the
latter worsen the course of atopic dermatitis. All this suggests that acupuncture occupies
a certain place in the treatment of atopic dermatitis, the therapeutic effect of which is
based on reflex mechanisms. At the same time, the reaction of the nervous system to
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acupuncture consists of three interrelated components: local, segmental and general.

Antiallergic action is a component of the general reaction, acupuncture is carried
out in many ways: a normalizing effect on the central nervous system, stimulation of the
adrenal cortex, an increase in the content of adrenaline and glucocorticoids in the blood,
a decrease in the level of histamine, serotonin and other biologically active substances.
The above neurohumoral mechanisms have a significant impact on the development and
course of the allergic process.

Materials and methods of research: Under observation were 39 sick children
with atopic dermatitis aged 12 to 14 years. The disease in all patients began in childhood
and was characterized by manifestations of exudative diathesis, erythema, scales,
weeping, periods of exacerbation alternated with periods of remission, and later at the
age of 12 a classic picture of atopic dermatitis developed in the form of varying degrees
of severity of erythema, flexion lichenification, lichenoid papules, dryness and peeling
in the face, neck, upper chest and back, elbow and knee folds, most patients had white
dermographism. Severe, biopsy itching was characteristic of all patients. The severity of
symptoms varied to varying degrees, with periods of deterioration and remission. Of the
concomitant diseases, vasomotor-allergic rhinitis was detected in 1 patient,

To assess the state of the humoral immunity, the concentrations of serum
immunoglobulins of classes A, G, M, E were determined in patients. Immunoglobulins of
classes A, G and M were determined by the method of radial immunodiffusion proposed
by Mancini et all. (1965). The control group consisting of 10 healthy individuals: IgA was
equal to - 1.8+0.1 g/l; IgG - 10.7£0.3 g/l; IgM - 1.1£0.04 g/l. The content of IgE was
studied using enzyme immunoassay. The indicators of total IgE obtained using the same
technique in almost 10 healthy girls (120.0+£3.47 IU/ml) were taken as the norm. This
method was developed by ABBOTT (USA).

Research results: The mean values of the levels of immunoglobulins A, G, M in
children with atopic dermatitis before treatment did not significantly differ from normal
values. An increase in the level of IgG was found in 14 (43.7%) patients. Of particular
interest was the study of total IgE in patients with atopic dermatitis. In most patients
during the period of exacerbation, a pronounced hyperproduction of IgE was found. The
highest average level of IgE was observed in sick children with moderate severity of the
disease (Table 1).

In 7 sick children with a severe form of the disease, the content of IgE in the blood
was normal or slightly elevated. These patients had concomitant diseases in the form of
allergic rhinitis (1 patient), chronic gastroduodenitis (1), chronic colitis (1). It is possible
that in this group of sick girls, the presence of concomitant diseases could affect the
production of IgE.

Table-1
Dynamics of the content of total IgE (IU / ml) in blood serum
in sick children with atopic dermatitis in the process of acupuncture

(M+m)
Group of patients | 1st course of treatment 3rd course of treatment

Before treatment After treatment Before treatment After treatment
Medium - severe 754.6%£18.9 850.3+18.3 457.6116.0 493.2+14.7
severity n=19

P<0.001 P<0.001 P<0.05 P<0.05
Sev%e severity 480.3165.0 582.1+64.6 467.6168.5 563.41£62.7
n -

P<0.05 P<0.05 P<0.05 P<0.05
Control: n =10 36.813.8 36.813.8 36.813.8 36.813.8

After assessing the immune status, all patients underwent acupuncture by the
classical method of irritation, acupuncture points using special needles made of nichrome
or silver. Acupuncture points were selected individually, taking into account the clinical
picture of the disease and the localization of the skin process. Were used corporal and
auricular acupuncture points, during one session - no more than 6 - 7 points. 10-15 daily
procedures were prescribed for the course of treatment. Patients received 2-3 courses,
depending on the indications.

Repeated courses of acupuncture with a good effect after the 1st course were
carried out after 1 month, and in the absence of a pronounced therapeutic effect - after
10 days.
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Since in sick children acupuncture was carried out in combination with Emu Oil
ointment, a control group of 10 patients with atopic dermatitis, who underwent the same
treatment, but without the use of acupuncture, was subjected to an immunological
examination.

If we evaluate the results of the use of acupuncture in general, we can conclude
that it turned out to be quite effective in the near future. The majority of 28 (87.5%)
patients experienced clinical remission, a significant improvement and improvement in
their condition. When observed over a longer period of time (from 6 months to 1 year),
22 (68.7%) patients had longer periods of remission than before, exacerbations were of
a milder and shorter duration.

After completion of acupuncture, upon reaching a positive effect, a second study of
the studied immunological parameters was carried out. The level of serumimmunoglobulins
of classes A, M remained, as before treatment, within normal fluctuations. In patients
with elevated initial IgG levels, there was a tendency to normalize this indicator. Another
pattern was observed in the dynamics of the IgE level. In 12 patients, immediately after
the 1st course of acupuncture, a statistically significant (P<0.001) increase in its level was
noted. Before the start of the 2nd course of acupuncture, the IgE level in most patients
was lower than the initial level, and at the end of the course it slightly increased again.
The same pattern, but more pronounced, was observed in patients by the time of the 3rd
course of RT (P<0.001).

Thus, after the application of the method of acupuncture during remission in patients
with atopic dermatitis, the content of IgE in the blood tended to decrease compared to
its initial values. However, normalization of the IgE level was not observed in any case.

The smallest clinical effect of acupuncture was observed in the group of patients
with a severe course of the disease and a slightly changed initial level of IgE.

Improvement in their condition occurred only after repeated courses of treatment.
Apparently, the high level of total IgE before the start of treatment and after the 1st course
of acupuncture, the prognosis was more favorable than its slightly changed indicators.

As a result of conventional treatment without the use of acupuncture, sick children
in the control group, along with a slight improvement in the state of the skin process, there
was a tendency to a slight decrease in the level of IgE in the blood.

Discussion of the results obtained: The research results allow us to conclude
that acupuncture has a normalizing effect on the parameters of the humoral link of the
immune system in patients with atopic dermatitis. The question arises about the possible
mechanisms of such action of acupuncture. In addition to the known general effects of
acupuncture on the human body in the form of stimulation of the function of the adrenal
cortex, the central nervous system, a decrease in the level of certain biologically active
substances, the possibility of a direct effect of acupuncture on some lymphoid organs
through the acupuncture points responsible for them is not excluded. The complex of
acupuncture points used in this work included points responsible for the spleen (RP-1,
RP-4, RP-6, RP-10), small intestine (IG-3, 1G-4, IG-8), point of the front median meridian
(I-22), responsible for the thymus. The assumption of such a possible mechanism of the
impact of acupuncture on the immune system was also expressed by other authors. This
issue can be finally resolved only with further research and observation.

Findings:

1. In the pathogenesis of sick children with atopic dermatitis, there is a change in
the functional activity of the humoral link of immunity, expressed in an increase in the level
of serum IgE.

2. Acupuncture, being an effective method of treating patients with atopic dermatitis,
has a normalizing effect on some altered indicators of the humoral immunity in children
with atopic dermatitis.
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Abstract. The study provides a comprehensive overview of the relationships between
environmental conditions and immunology in the context of allergic rhinosinusitis.

The work highlights the main findings that reveal the impact of various aspects of the
environment on the body’s immune mechanisms responsible for the development of this
pathological condition.

Analysis of environmental factors, such as air pollution, the presence of allergens,

and the influence of climate change, demonstrates their significant impact on human
susceptibility to allergic reactions in the rhinosinus region. The results of the study
reinforce the need for a deeper understanding of the mechanisms of development of
allergic rhinosinusitis in order to effectively prevent and treat this disease.

Key words: allergic rhinosinusitis, environmental conditions, immunology, environment,
allergens, climate change, development mechanisms, prevention strategies, quality of
life, morbidity.

BeseneHne

B Hale Bpewmsi, Korga YernoBeyYecTBO CTankUMBAETCSA C YHUKaNbHbIMU 3KOSOr-
YeCKMMM BbI30BaMM, BaXKHO NMOHMMATh, KaK OKpy>KaloLLas cpefa BMMSIET Ha 300pOBbEe
yeroBeka. JKOMorMyeckne yCroBms UrpatoT KIHYEBYHO porb B hOPMUPOBaHUN obLLe-
CTBEHHOTO 3[0POBbS Y MOIYT OKa3blBaTb 3HAYUTENBHOE BO3AENCTBME HA Pa3NnYHbIe
acnekTbl ouanyeckoro brnarononyyms. Cpean MHoOXecTBa 3aboneBaHui, KOTopble
MOryT BbITb CBA3aHbI C 3KONTOTMYECKMMU hakTopamMu, 0coboe BHUMaHME 3aciy>XnuBaeT
annepruyecKkuin pPUHOCUMHYCUT, ABMASIOLLMIACA OAHMM U3 Hanbonee pacnpoCTPaHEHHbIX 1
BMMATENbHbIX 3a00neBaHnii cpepbl BEPXHUX ObIXaTenbHbIX NyTEN.

C yBenunyeHvnem nHayctpuanmaaumnm, U3MeHEHNEM KNMMaTUYECKUX YCIOBUIA U
ypbaHu3aumen, akonormdeckme akTopbl CTaHOBATCS BCe Bonee CroXHbIMU 1 MHOTO-
rpaHHbIMU. OTO BbI3bIBAET pacTyLLyt0 06eCNOKOEHHOCTb B MEAMLMHCKOM coobLlecTBe
OTHOCMUTENBHO MX BO3OENCTBUSA HA 340POBbE, BKIOYAsi BO3MOXHOE YBENUYEHNE YacTo-
Thbl U TSKECTW anneprnyeckmx 3aboneBaHnn, Taknx Kak PUHOCUHYCHT.

Llenb HacTosiLe 0630pHON CTaTb — NpoaHanManpoBaTthb 1 0606LWLMTL CoBpe-
MEHHbIE Hay4Hble JaHHbIE MO BIINSHWIO 3KONMOMMYECKNX YCITOBUIA Ha pa3BuUTUE annepru-
YEeCKOro PUHOCUHYCUTA.

Anneprudeckui puHocuHycut (APC) npeactaBnsieT cobon xpoHmdeckoe Bocna-
nuTeneHoe 3aboneBaHne Crnn3ncTon obonoYKN HOCa U MPUOATOYHbIX Na3yX, BbI3BaHHOE
anneprnyecKkor peakumuen Ha pasnuyHble annepreHbl. 3Ta NaTtonorms oxeaTbiBaeT
LUIMPOKUNI CNEKTP KITMHUYECKNX MPOSBEHMWI, BKITHOYAsA 3aNOKEHHOCTb HOCa, YMxaHue,
HaCMOpPK 1 ApyrMe CUMNTOMbI, KOTOpblE B 3HAYUTENbHOM CTEMEHN CHIKAKOT Ka4eCcTBO
XM3HW MaLNEHTOB.

B cooTtBeTCTBMU C AaHHbIMU BcemmnpHon opraHm3aunm 3gpaBooxXpaHeHns, annep-
rmyeckne 3aboneBaHus, BKMoYasi annepruiecknin puHOCUHYCUT, CTAHOBATCS Bce bonee
pacnpocTpaHeHHbIMU. Anneprusa npegcraensdeT cobor rmobanbHy MegULMHCKYO U
coumanbHy npobnemy, 06yCnoBneHHy pa3nuyHbiMK hakTopamm, TakKUMm Kak UM-
MYHOJSOTMYECKME HapyLLEHWs1, pasHooOpasve annepreHoB, BO3AENCTBUE OKPYKatoLLEN
cpenpl, UAMEHeHWe KnMMaTta, CTPecc, UCMONb30BaHNE NIEKapCTBEHHbIX NPenaparos,
KOCMETUKM 1 UBMEHEHWS B PALMOHE NUTAHUS. ANNepruyeckuin pPUHOCMHYCUT CYMTaeTCs
Hanbornee pacnpoCcTpaHeHHbIM XPOHMYECKUM pecnvpaTopHbiM 3aboneBaHuemMm, 3aTpa-
rmeatoLLmmM npubnuantensHo 40% HaceneHusa mypa. [1eTn ¢ HacnegCcTBEHHOW npea-
PacnonoOXeHHOCTBIO K aTOMMK Yallle NPOSIBASIOT CEHCMBUNN3aLMI0 K aspoaniiepreHam,
N 3HaYMTENbHas YacTb M3 HUX Pa3BMBAET KITMHUYECKME NPOSIBMIEHNS pECNINPATOPHOM
anneprum B paHHeM Bo3pacTte[1,2].

3Ha4YMMOCTb anneprnyeckoro pUHOCUHycuTa A5is 0OLWeCTBEHHOro 300pOBbsi NPO-
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SIBMSAETCSA HE TOMbKO B BbICOKOW PaCNpOCTPAHEHHOCTU, HO U B €ro BIIUSHWUN Ha HEBHYHO
aKTMBHOCTb, paboToCnoCOBHOCTL U coumarnbHble B3aMOOTHOLIEHUS. [launeHTsl, cTpa-
JaroLue ot 3aToro 3aboneBaHusi, HacTo UCMbITHIBAKOT CHIDKEHNE Ka4yecTBa CHa, yxyaLue-
HMe PU3NYECKON aKTUBHOCTU M MOBLILLIEHHYI YTOMIISEMOCTb, YTO MOXET MPUBECTU K
[0MroCpOYHbIM NMOCNEACTBUSAM ANt OOLLECTBEHHOMO 340POBbA M SKOHOMUKU[3].

B cBeTe yBenumumBaroLerocs BO3AENCTBUS IKOMNOrMYECKUX hakTOpoB Ha 340po-
BbE YEerioBeKa, BaXXHO MPOBECTN BCECTOPOHHUI aHanNn3 B3aMMOCBSA3M MeXy SKOMoru-
YECKMMM YCIOBUSIMU 1 Pa3BUTMEM anfieprmyeckoro pUHOCKMHycuTa. 3TO NPEaOoCTaBUT
Donee rnmybokoe NoHMMaHue natoreHe3a 3aboneBaHus, 4TO, B CBOK odepenb, MOXET
chopmMmnpoBaTh OCHOBY AN pa3paboTk apEKTUBHBIX MepP NPOUNAKTMKA, AMarHO-
CTUKM 1 neveHns. B gaHHOM KOHTekcTe, HacToswasa o63opHas ctatbsd CTPEMUTCH Npo-
aHann3MpoBaTb NOCMNEeAHUE Hay4YHble AOCTDKEHNSI B 0ONacTy BNUSIHUS SKONMOMMYECKMX
YCIOBUWI Ha anmnepruyeckmin pUHOCUHYCUT C aKLEHTOM Ha MMMYHOMOTMYECKUIA NOAXOA,
4yTO cnocobcTByeT Gonee rnyoboKoMy NOHUMAHWUIO MEXAHU3MOB Pa3BUTUS JaHHOro 3abo-
neBaHus 1 CO30aHMI0 OCHOBbLI ANsl HOBLIX CTpaTernii 3aboTbl 0 30opoBbe obLecTaaj4].

CnoxuBLuasica akonornyeckasi 06CcTaHoBka B COBPEMEHHOM MUPE CTaBUT Mne-
pea MegUUUHCKMM COOBLLECTBOM U UCCIEAoBaTENAMU BbI30B HE TOMLKO B MOHUMaHWK
NOCNEeACTBUN, HO 1 B 3 (eKTVBHOM ynpaBneHnn 3aboneBaHusmMmn, CBA3aHHbIMU C
BO3[ENCTBUEM OKpY>KatoLLen cpeapbl. B 3TOM KOHTEKCTe, akTyanbHOCTb UCCEeNOBaHUA B
06nacTy BNUSIHUSI 9KOMOMMYECKMX YCIOBUIN Ha pasBUTME anneprmieckoro pUHOCUHycuTa
NpYHUMaEeT 0Cobyt 3HA4YMMOCTb.

CyLecTByeT HEOMNPOBEPXKMMASA CBA3b MEXAY Ka4eCTBOM OKpY>KatoLen cpeapbl U
300pOBbLEM YENOBEKA, U UMEHHO 3TOT acnekT NpuAaaeT HaleMy UCCNEAOBaHNI0 BbICLLWNA
npuoputet. C poCcTOM MHAYCTpManu3aumm, 3arpa3HeHneM Bo3ayxa, U3MeHEeHNEM Kriuma-
Ta 1 OpyrvMMu 9KONOrMYECKMMM N3MEHEHUSIMU, KOTOPbIE Mbl 06CYOUM B NOCEAYHLLMX
pasgenax, anneprmyeckme peakuum, BKYas annepruieckuin puHOCUHYCUT, CTAHOBSIT-
cs1 bonee pacnpocTpaHeHHbIMU U TECHO CBSI3aHHBLIMW C OKpY>KatoLLen cpegon[s].

Okonornyeckne hakTopsbl, B HaCTHOCTW, KA4ECTBO BO34yXa, MMEIOT CyLLECTBEH-
HO€e BNMsIHNE Ha 340POBbLE AbIXaTeNbHbIX MYTEN N UrpatoT KIYEBYH POIb B Pa3BUTUM
annepruyeckoro puHocuHycuta (APC). 3arpsisHeHne Bo3ayxa npeactaBnsieT codon
CMNOXHbIA MUKC XMMUYECKUX U BUONOrMYecknx KOMNOHEHTOB, KOTOpbIe, B3aMMOOENCTBYS
C OpraHamu gbixaHusi, MOryT NPOBOLMPOBATL Y YCUMNMBATb anfeprmyeckne peakuumn.
Menbyaniume YacTuubl 3arpsa3HeHnst Bo3gyxa, Takme kak PM10 n PM2.5, cnoco6Hbl
NPOHUKATb rMy0OOKO B AbIXaTemnbHble MyTW. OTU YacTULbl MOTYT CoAepXaTb anneprexsl,
Takve Kak MnbifbLy pacTeHui unm 6aktepum, YTo akTMBU3NPYET MMMYHHYIO CUCTEMY U
MOXET MPUBECTU K Pa3BUTUIO anneprnyeckoro puHoCMHycuTal6].

A3p030mbHbIE annepreHbl, Takne Kak MbibLa, JOMALUHSASA Mbifb, U rPUOKOBbIE
crnopbl, MOryT BbITb HE TONIBKO HOCUTENSIMU, HO U BaXXHbIMW KOMIMOHEHTaMM BO34yxa.
Vx BObIXxaHMe MOXET NPOBOLMPOBATL annepruyeckme peakuun, BbidbiBasd BocnaneHne
B CNM3MCTON 0D0N0OYKe HOCa 1 MpUAAaToYHbIX nasyxax[7]. Hekotopble rasbl U xumuye-
CKWe BeLLEeCTBa, Takne Kak a3oTHbIE OKCUAbl, 030H 1 hopmarnbLerna, MoryT OKa3biBaTb
pasgpaxarollee Bo3OencTBue Ha AblxaTenbHble NyTh U CnocobCTBOBATL MOBLILLEHMIO
YyBCTBUTENBHOCTU K anfiepreHam, yBenmyunsas puck passuTus anneprnyeckoro pyHo-
cuHycuTa[8]. BropuyHbii Abiv Tabaka cogepXUT TOKCUYHbIE BELLEeCTBa, KOTOpble MOTyT
ycunueaTtb BOCNanuTenbHble NPOLECChl B AbIXaTeNbHbIX NyTAX U ObITb hakTopom pucka
Onsa annepru4yeckoro puHocuHycuTa[9l.

lMoHMMaHVe BO3OEeNCTBUS 3arpsa3HEHNS BO3ayxa Ha AblXaTeNbHble NyTU B KOHTEK-
CTe annepru4yeckoro PUHOCKMHYCUTa SIBMSIETCS BaXKHbIM LLArom 4118 pa3paboTky NnpeBeH-
TMBHbIX U TEpaneBTMYECKUX CTpaTerni. [JansHenwne nceneaoBaHms B 9Ton obnactum
no3BonAT 6oree TOYHO OnNpeaenuTb KOHKPETHbIE MEXaHU3MbI U NMyTWU BO30ENCTBUS, YTO,
B CBOIO o4epeab, cnocobcTByeT pa3paboTke ahPEKTUBHBIX MEP MO CHUXKEHWIO BIUSIHUSA
3KONOTNYECKMX PAKTOPOB Ha 3aboneBaHMs BEPXHUX AblXaTeNbHbIX MyTEN.

AnnepreHbl, MPUCYTCTBYIOLLNE B OKPY>XKAKOLLIEN Cpeae, UrPatoT BaXKHYHO POSb B
pasBuUTMM anneprudeckoro puHocuHycuta (APC), npeacTtaBnsas cobown KroveBble CTu-
MYNATOPbl UMMYHHbIX peakLuin B AbIxaTenbHbIX NyTAX. Bo3gencTBune atux annepreHoB
MOXET aKTMBMPOBAaTb PasfMyHble KOMMOHEHTbI UMMYHHOW CUCTEMbI, MPUBOAA K Xapak-
TEPHbIM KITMHUYECKMM NPOSBNEHUSAM anneprnyeckoro pUHOCMHyCuTa.

MbinbLa pacTeHnn ABNSETCS OAHMM U3 OCHOBHBIX a3P030SIbHbIX anfiepreHos,
CMOCOGHBIX BbI3bIBaTb anfiepruieckne peakummn y yenoseka. BobixaHve nbinbLbl MOXET
NPVBECTM K aKTUBALUN MMMYHHOW CUCTEMBI, Bbi3biBasi BOCMANeHne B CNnsmcton obo-
rnoyke Hoca v npuaaTodHbix nasyxax[10]. CoctaB gomalluHel Nbiny BKAYaeT B cebs
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MUWKPOOPraHn3Mbl, KNETKM KOXU, NyX, a Takke doparMeHTbl HACEKOMbIX. QTN KOMMOHEH-
Tbl MOTYT AENCTBOBATb KaK MOLLHbIE ansfepreHbl, Bbi3biBas peakumm y nuu, npegpacno-
NOXEHHbIX K anneprudecknum 3abdonesannsm[11]. FpnbkoBble CNOpbI, NPUCYTCTBYOLLME
B OKpy>KatoLlen cpeae, MOryT Bbi3blBaTb anfepruyecknii PUHOCUHYCUT Y NOABEPKEHHbIX
nvu. BobixaHue aTux cnop MOXeT CTUMYNMPOBaTb MMMYHHbIN OTBET U cnocobCcTBOBaTh
pasBUTMIO BOCMANMUTENbHbIX MPOLECCOB.ONUTENWI 1 CIOHA OMALLHUX XXUBOTHbIX, Ta-
KMX KaK KOLLKWN 1 cobaku, cogepkat annepreHbl, CnocobHble BbI3biBaTh annepruieckme
peakuun. BosgencTene aTux annepreHoB MOXET MPUBECTU K PA3BUTUIO anneprnyecko-
ro PUHOCKHYCUTa y YyBCTBUTENbHbIX NUU[12]. OnpeneneHHble annepreHbl, TakMe Kak
TpaBsiHble U AepPeBsiHHbIE annepreHbl, MOryT ObiTb BHECEHBI B MOMELLEHNE C 00YBbIO U
00EeXOO0W, YTO TakKe MOXET CMOCOOCTBOBATL anneprnieckmM peakumsam y nuu, nogsep-
YKEHHbIX aTonuun[13].

lMoHMMaHWe ponu annepreHoB B OKpYy>XXatoLlen cpeae B pa3BUTHmM annepruyecko-
ro pUHOCHHYyCWTa NpedoCTaBnsieT OCHOBY ANsi pa3paboTku cTpaTernn NpounakTukmi
neveHus. 3dekTmBHaa naeHTUdMKaLUs 1 ynpaBneHne annepreHamm MoryT 3Hauu-
TENbHO CHU3UTb YacTOTy U TSXKECTb anfiepruyeckux peakuuni, CnocobCcTBys ynyyLLEHWIO
KayecTBa XM3HU NaLMEeHTOB, CTpagaoLLnX OT annepruieckoro pUHOCUHycuTa.

B nocnegHve gecatunetus HabnogaeTcs 3Ha4YMTENbHOE U3MEHEHNE KITMMaTK-
YeCKMX YCINOBUI B PasfMyYHbIX PErMOHax MMpa, YTO OKa3blBaeT CyLLIECTBEHHOE BO3OeW-
CTBWE Ha 30POBbE YENOBEKA, BKITHOYASA pacnpocTpaHeHre annepruyeckux 3aborne-
BaHWUi, B TOM YnCIe anfepruyeckoro puHOCMHycuTa. OTu KNumaTuyeckme N3MeHeHus
MOTyT OKa3blBaTb BO3OEWNCTBUE Ha anfiepreHHy Harpysky, CE30HHbIe 0COBEHHOCTU 1
ONUTENBHOCTD anneprmyeckmx CE30HOB, BHOCSIT KOPPEKTMBEI B NATTEPHbI pacnpocTpa-
HeHus Bronornyecknx annepreHoB 1 opMMpoBaHNE MMMYHHOIO OTBETA.

MoBbILWEHNE CpeaHen TemnepaTypbl BO34yXa COMPOBOXAAETCA N3MEHEHNAMM
B pacnpefeneHnm pactutenbHOCTM U BPEMEHW LIBETEHUS pacTEHUA. OTO BNUSET Ha
ONHaMVKy BbICBODOXOEHWS anfiepreHoB, Takmx Kak MbifbLa, YTO MOXET YANMHUTE CE30H
annepruyecknx peakumm n yBenmunuTb NX MHTEHCUBHOCTL[14]. [epemeHbl B aTMocdep-
HOM [aBfieHMM MOTYT BNUSATb HA PacnpoCTPaHEHNE a3p030rbHbIX afliepreHoB, Takmx
Kak rpnbkoBble CNopbl, B aTMOcdepe. ATO MOXKET NMPUBECTU K YBEMNUYEHMIO KOHLEHTpa-
LM annepreHoB B BO3AyXe, YTO CNOCOOCTBYET YCUMEHUIO anfeprmyecknx peakumif15].
M3meHeHMs B 4acToOTE U MHTEHCUBHOCTW 3KCTPEMasIbHbIX MOTOAHbIX SIBMEHUN, TaKNX Kak
nbinbLeBble Oypy 1 atMocdepHble NBMEHEHMS, MOTYT co3aaBaTth ycrioBus Ansa 6onee
BbICOKOW KOHLIEHTPaLMKN annepreHoB B BO34yXe, YTO yBENNYMBAET PUCK Pa3BUTUS an-
nepruyeckux peakumm[16].

M3meHeHus B knumarte MoryT BNUsiTb Ha reorpaduyeckoe pacnpeneneHme an-
nepreHHbIX pacTeHWi, BKMOYas pacluMpeHne nx apeanoB. OTO MOXET NPUBECTM K NOSAB-
NEHMNI0 HOBBIX anmepreHoB B PErMoHax, rae paHee OHW He Bbiny TUMMYHBIMK, U CO3aaTb
HOBbI€ BbI30BbI A5l obuTaTenen atux oobnacten[17].

Knumartundeckne nameHeHus Takke MOryT BNMATb HA MMMYHHBIN OTBET YENOBeKa,
nenas ero 6onee nnm MeHee CKIMOHHbIM K anfniepruieckum peakunsm. OT0 BKIOYAET B
cebs U3MEHEHMs1 B CUCTEME TONIEPaAHTHOCTM K annepreHam u perynsummm Bocnanuternb-
HbIX npoueccos[18].

B cBeTte aTux hakTopoB, NOHMMaHNE BANSHUSA KITUMATUYECKMX M3MEHEHUI Ha
pacnpocTpaHeHne annepruyeckmx 3abonesaHui, BKIKOYasa anneprniyecknii pUHOCHHY-
CWT, CTAHOBMWTCS KMOYEBBIM aCNeKTOM AN pa3paboTki afanTUBHbIX cTpaTermin 3adoThbl
0 340POBbE B YCMOBUSX MEHSIOLLENCH 3Konornn. B gononHeHne K atomy, yriybneHHble
nccrnenoBaHnst B 3TON 06racT MOryT BbISIBUTb NOTEHLMAaNbHbIE TOYKU BO3AENCTBUSA
ONS CHDKEHWST pUCKa pasBUTUST anneprmyeckmx peakuun 1 yrnyylleHns Ka4ecTBa Kn3Hu
NauMeHTOoB.

MMmMmyHonormyeckunii noaxof K N3y4eHuto annepruyeckoro puHocuHycuta (APC)
obecne4vmBaeT NOHNUMAHWE TOro, Kak peakums UMMYHHOW CUCTEMbI Ha anfieprexbi
BMMSIET HA pa3BMTMNE M XapakTep AaHHOro 3abonesaHnsi. ATOT NoAXoA yrnyonseT Hale
3HaHWE O MOMEKYNSAPHbIX U KIETOYHbIX MEXaHU3MaX, NeXaLlnx B OCHOBE anfeprniyecko-
ro oTBeTa B PUHOCKHYCanbHOM obnacTu.

Annepruiecknin pUHOCUHYCUT BO3HWUKAET KaK pe3ynbTaT HeagekBaTHON NMMYH-
HOW peakLMn Ha anmnepreHbl, Takme Kak nbibla, JOMALLHAS Nbifb, FPUOKOBbBIE CNOpbI
n gpyrve. 3Ta peakunsi xapakTepuayeTcs akTuBauue MIMMYHHbIX KIETOK, B OCHOBHOM
MacTOLMTOB M 903UHOMUIIOB, YTO MPUBOAUT K BOCNANEHMWIO B CNIN3MCTON 060M0YKe Hoca
1 npugatoyHbix nadyxax[19]. [Nocne KoHTaKTa c annepreHoM, UMMYHHbIE KNEeTKX, Takue
KaK MacTouuTbl, BbICBODOXAAT MeaMaTopbl BOCNaneHus, BKYas rmCtaMuyH v
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NenKoTpUeHbl. ATO NPUBOANT K YBENTMYEHNIO NMPOHMLAEMOCTHY KanumnnisipoB, OTEKY
CNM3NCTOM 0BOMOYKM 1 BbIOEMNEHUIO CNN3U, YTO (POPMUPYET KNMHUYECKUE MPOSBIIEHMS
puHocuHycuTa[20]. 303nHOMWEI, aKTUBMPYEMbIE anriepreHamm, UrparoT KIYeBYHO
porb B NatoreHese anfepruyeckoro puHocuHycuTa. Ix HakonneHve B TKaHsiX NPUBOAUT
K XapaKTepHbIM U3MEHEHUSAM, TaKMM KaK MOBbILLEHHOE KONTMYECTBO CMM3KN, 303UMHO(UMb-
Hble MHUNLTPaTLI U TKaHeBas pemogenupoBaHue[21].

B pas3BuTUM anneprnyeckoro puHOCMHyCuTa KIMFYEBYHO POrb UrpatoT annep-
reH-cneumduyeckme UMMYHHbIE OTBETbI. OTO BKMOYaEeT B cebsi akTMBaLMIO KINETOK
T-nomoLLHMKOB 1 obpasoBaHue aHTUTEN IgE, 4TO cO34aeT OCHOBY 4111 MOBTOPHLIX an-
neprudecknx peakumi[22]. LuTokuHel, Takme Kak nHTepnenkun-4 (IL-4) u nHTepnenkmnH-5
(IL-5), vrpatoT BakHyt0 porb B perynsaumMm UMMYHHbIX OTBETOB MpU anfiepruieckom
PUHOCKHYCUTE. OTW MOMeKyrbl CNOCOBCTBYHOT akTUBaLMM 1 peakumm 3pdEKTOPHbIX
KNeTok, ycunmeas BocnaneHue[23].

[MoHMMaHe MMMYHOMNOMMYECKMX aCNeKTOB anneprmieckoro pUHOCUHyCUTa He
TONBbKO pacLUMPSIET HALLN TEOPETUYECKNE 3HAHMSA O NaToreHe3e 3aToro 3aboneBaHusi, HO
1 NpefoCcTaBnsieT HOBble BO3MOXHOCTU AN LieneHanpaBeHHbIX METOAOB ANArHOCTUKN
1 neyeHus. IMMyHoTepanusi, HanpasneHHas Ha MogYNAUMIO annepreH-cneunguyeckmnx
OTBETOB, NPEACTABNAET COOON NEPCNEKTUBHbIV NMYTb B yNpaBNeHUn aniepruiecknmv
PUHOCKMHYCMTOM, a rnyboKMe nccrnegoBaHnst B 3TON 06racTu MOryT NPUBECTU K HOBbIM
WHHOBALMOHHBLIM MOAX04AaM B FIEYEHNM 3TOTO PAcnpOCTPAHEHHOTO COCTOSIHUS.

Annepruyeckue peakumm B pUHOCUHYCUTaxX HAYMHAKTCS C BO3OEWCTBUS annep-
reHOB Ha MacTOLMTbI B CIM3NCTON 060roYvke Hoca 1M NpMAATOYHbIX Nadyxax. ATo BeAeT
K AerpaHynsimm mMacToLMTOB U BbICBOOOXOEHMIO MEANATOPOB BOCMNANEHUs, TakMX Kak
rmctamuH[24]. MegmnaTopbl BocnaneHus, BbICBObOXaaeMble MacToLuuTaMm, Takue Kak
MMCTaMVH U NENKOTPUEHbI, BbI3bIBAKOT YBENMYEHME NPOHULAEMOCTMN KanumnmnspoB B CMu-
31CTOM 060MN0oYKe. DTO NPMBOAMUT K OTEKY U YBENMYEHHOMY BbIOENEHNIO Cnn3un[25].

AKTUBaUUS MacToOUUTOB TaKXKe NPUBOAUT K NPUBIEYEHMIO 303MHONIIOB B 00-
nacTtb BocnaneHusi. 303MHOMUIbI BbIMYCKaOT BOCNanuTeNbHble MeanaTopbl 1 (epMeH-
Thl, 4TO CMOCOOCTBYET TKAHEBOW AECTPYKLUMM 1 ycuneHuto BocnaneHus[23]. MNpouecchl
BOCManeHns B PUHOCUHYCUTaX akTUBUPYHOT BbICBODOXAEHME Pa3NIUYHbIX LIUTOKMHOB U
XEMOKWHOB, BKIOYAs MHTEPNEVKUHBI U TYMOP-HEKPO3HbIV dhakTop. T MONEKynbl pery-
NVpYOT BOCNanuTenbHble OTBETHI M YYaCTBYIOT B MPUBEYEHNM U aKTUBALMN MMMYHHbIX
KNeTok[26]. MNoBTOpstoLLMEC anneprnyeckne peakuum MoryT NpMBOAUTL K XPOHUYECKO-
My BOCMarneHuo 1 peEMOAENUPOBAHMWIO TKaHeW B CriM3ncTor obonodke Hoca U npuaaTod-
HbIX Masyxax. ATO MOXET BKMYaTh B Ce0S M3MEHEHWSI B CTPYKTYPE U (DYHKLMUN TKAHEWN,
YTO COMPOBOXAAETCH ANUTENbHBIMU CUMNTOMaMu puHocuHycuTa[19]. BocnanuTenbHble
NpoLecchl BNUAKT Ha OYHKLMOHamNbHbIE acneKTbl CrIM3NCTON 060M04YKK, BKIKOYAsA MyKO-
LUIMApPHbIV KITMPEHC, YyBCTBUTENBHOCTD K annepreHam 1 peakumio Ha pa3apakuTenu
[28]. BocnaneHwe akTuBMpyeT pasnnyHble KOMMOHEHTbl UMMYHHOW CUCTEMbI, BKINOYas
KNeTkn T-NOMOLLHUKM 1 BUNMHENHbIE KNETKKX, YTO NOAOEPXKMBAET U YCUNMBAET annepru-
yeckumn oTBeT[27].

lMoHnmaHWe ponu BoCnanuTENbHbIX MPOLECCOB B Pa3BUTUN anfepruieckoro
PUHOCKHYCKTa NPEAOCTaBMSET OCHOBY 4115 pa3paboTKu TepaneBTUYECKUX CTPaTErNiA.
Mopynauus BocnanuTernbHbIX OTBETOB MOXET CTaTb KITHOYEBbLIM acrekToM B NleYeHnn
1 npodpmnakTnke gaHHoro 3aboneBaHus, 1 rMyboKue nccrnegoBaHnst B 3Ton obracTtu
MOTyT MPUBECTU K HOBbIM, Bonee adhhekTUBHBIM METOAAM YNpPaBEHUS anepruyeckum
PUHOCHHYCUTOM.

Vcnonb3oBaHne MMMYHOTMCTOXMMUYECKMX METOLOB MO3BOMSET BbIBUTL HANU-
yne 1 pacnpegeneHne KneTok u 6enkoB, CBA3aHHbIX C MUMMYHHbLIM OTBETOM, B TKaHSAX
CNM3NCTOM 060MNOYKN. DTO MOXKET ObITb NOMNE3HbIM ANS ONpedeneHnss XapakTepUCTUK
BOCNanuTenbHbIX Npoueccos[28].

NamepeHune ypoBHSA nMmyHornobynuHa E (IgE) B cbiBOpoTke KpoBM sSiIBASIETCS
KNoYEeBbIM METOLOM AMArHOCTUKU anneprudeckmux peakumn[29]. IgE asnsaetcsa knaccom
aHTUTEN, KOTOPbLIV UTPaET KITHOYEBYHO POrb B PA3BUTUM peaKkLMi rMnepyyBCTBUTENBHO-
ctn | TMna n pasHoobpasHbIX MPOSBNEHWI anneprumn, Taknx Kak annepruyeckas actma,
CVIHYCUTbI, annepruyeckiin puHuTeC, NuLLeBasi anneprus, cneymdunyeckme Buabl XpoHu-
YecKoW KpanuBHULbl 1 aTtonudeckuin gepmatnt[30].

AHanua Ha obwwmn IgE MoxeT ObITb CNONMb30BaH 4118 ONpeaeneHnsi CKITOHHOCTK
K annepruyecknmM peakumsam, a Takke Ans NpoBEpPKN HAacneaCcTBEHHOW npeapacnono-
YKEHHOCTU K anneprumn y AeTewn, Ybu poAMTENM CTpadatoT OT annepruu. MNoBbIlWeHHbIe
ypoBHM IgE B KpOBM MOryT ykasblBaTb Ha Hanm4me annepreHHbIX 3aboneBaHni unm
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peakuun Ha annepreHbl, Takne Kak nbifbla, UBETbI, LUEPCTb XUBOTHbBIX U MbIfbIO.

OpHako CTOUT OTMETUTb, YTO M3mepeHmne obuiero ypoBHs IgE He no3sonsieT
onpenennTb KOHKPETHbIV anmnepreH, Bbi3blBaloLWmi peakumio. [nsg atoro MoryT 6biTb
NCMNonb30BaHbl Apyrve nabopaTopHble UCCNefoBaHNst, KOTOpbIe MOMOTYT ONpeaenuTb,
Kakov MMeHHO annepreH 3anyckaet peakumo[31].

KoxHble npobbl (MpUKNagHble annepreHHble TeCTbl) ABMAITCS pacnpoCcTpaHeH-
HbIM METOLOM 118 onpeaeneHns anneprudecknx peakuuin. OHM BKIOYaKT B cebs
HaHeCceHne ManeHbKUX KONMMYECTB anfiepreHoB Ha KOXy 1 HabnogeHve 3a peakumen.
Mpu NpsAMBIX KOXHBIX NPObax annepreH BBOAAT BHYTPUKOXHO (YKOI, LapanuHa) nunm
HAKOXXHO Ha HEMOBPEXAEHHYHO KOXY (B BUAE Kannu unv annavkauum).

OpHako CTOUT OTMETUTb, YTO KOXHbIE MPOObI MMEKT P MPOTMBOMOKa3aHUN,
BKITto4asi 000CTpeHre annepruieckmx N MHPEKLMOHHBLIX 3aboneBaHui, cnyvyan aHadum-
nakcun B aHamMmHe3e, MMMYHOAeULMT, Tskenble 3aboneBaHnsi BHYTPEHHMX OPraHoB.
BaxHo Takke yumTbiBaTb MHOUBMAYaNbHbIE OCOOEHHOCTM OpraHu3ma nauueHTa u onpe-
OEenUTb BO3MOXHOCTb (MITM HEBO3MOXXHOCTb) MPOBEAEHMS ANArHOCTUYECKUX MepOonpus-
TUI, C Y4ETOM MX BO3MOXHbIX NOCNeACTBMI AN nauneHTa[32].

MMyHOBNOTTUHT (N MMMYHOBIOT)-3TO METO, KOTOPbI MO3BOMSET BbISBMAATh
KOHKpETHbIe 6ernkn B annepreHax, ¢ KOTopbiMy B3aMMOAENCTBYET UMMYHHas cuctema.
OTOT METOA MOXET MOMOYb B BbISIBIIEHWMN anfiepreHoB C BbICOKOW TOYHOCTbL0. Hanpu-
Mep, UMMYHOONOTTUHT IgE npw nuLLieBor anneprim No3BonseT BbIABUTL cneumudpuye-
CKYH0 CEHCUBUNM3aLuIo y NaLNEHTOB C KITMHUYECKMMY NPOSIBIEHUAMU arnnepruyeckmx
3aboneBaHMn. Takke CyLLEeCTBYIOT KOMMIEKCHbIE UCCIeA0BaHMs, MO3BONSAOLLME Onpe-
OennTb YpoBeHb crneyndmrdeckux anneprmdeckux aHtuten IgE k Hanbonee pacnpocTtpa-
HEHHbIM PECNUPATOPHbLIM Y MULLIEBLIM annepeHamM. T MeTogbl MOTyT ObITb MOMNE3HbI
npv AMarHOCTUKE pecnmMpaTopHbIX anfepri, Takmx Kak actMa, pUHUT 1 ApYrux pecnu-
paTopHbIX 3aboneBaHnn[33,34].

CoBpeMeHHble MONEKYNSPHbIE METOAbI, TAKME Kak NonMMepasHas LenHasi peak-
uusa (MUP), no3sonsaioT naeHTMdOULMPOBaTh KOHKPETHbIE reHbl u HK annepreHoB, 4To
MOXET ObITb MoNe3Ho Ans 6onee AeTanbHOroO aHanusa annepruyeckmx peakumn. MLP
ABMSAETCSA «30/10TbIM CTAHAAPTOM» 1151 BbISIBNEHMS psga MHAEKLMIA, MO3BONSAS onpeae-
nnTb Hanu4uve Bo3byauTens 3aboneBanHus, faxe ecnv B obpasue NpucyTCTBYET BCErO
Heckonbko monekyn OHK. OgHako, B KOHTEKCTe anneprun, ans onpeneneHns annep-
reH-cneLmduyecKknx aHTUTEN 1 YpoBHSA MMMyHornobynuHa E (IgE) B cbiBOpOTKe KpoBU
NCMNOMb3YTCA UMMYHOMEPMEHTHbIV U PaaANOMMMYHHbIV MeToabl. Kpome Toro, aHanus
KPOBW Ha cneumdunyeckne MMMyHornobynmHsl E 1 KoxHble npobbl (MpuknagHble annep-
reHHbIE TECThI) ABMAKTCS pacnpoCTPaHEHHbIMM METOAAMW ANSA ONpeaeneHns annepru-
Yeckux peakunn[35,36].

AHanun3 ypoBHSI LIUTOKUHOB, TaKNX KakK MHTEPIENKMHbI U TYMOP-HEKPO3HbI
dakTop, MOXET NPEAOCTaBUTb MHCPOPMALMIO O XapakTepe BOCMNanuTernbHbIX OTBETOB U
YPOBHE aKkTMBaUUn UMMYHHOW cUCTEMBI. IHTEPREKUHbI 1 TYMOP-HEKPO3HbIN hakTop
ABMAOTCS KMOYEBLIMY MegmaTtopamm BOCNaneHns 1 UMMYHHOTO OTBETA, U UX YPOBEHb
MOXET ObITb MOBLILLIEH NPU anepruieckux peakunsx. Hanpumep, ypoBeHb MHTepnemn-
KMHa-6 MOXET ObITb MOBLILIEH Y NALMEHTOB C anfepruyecknMm pUHUTOM U acTMOW. Ypo-
BEHb TYMOP-HEKPO3HOIo (pakTopa-a Takke MOXET ObiTb NOBLILLEH MPU anfepruieckmnx
peakuusix u Apyrux BocnanutenbHbix 3aboneBaHnsx. AHann3 ypoBHS LLUTOKMHOB MOXET
ObITb NOne3eH AN AMarHOCTUMKN 1 MOHUTOPUHIA annepruiyeckux 3abonesaHnii, a Takke
Ons1 OUEeHKM 3adhPEKTUBHOCTU NedeHnsa[26,37].

B3avMocBs3M mexay aKOnorm4eckumm ycrioBUsiMmM U MUMMYHOSOTrMen npu annep-
rMYecKOM PUHOCUHYcuUTe obpallaoT BHUMAHME Ha B3aMOLENCTBUS MeXay pasnuy-
HbIMM 3KOMNOrMYECKMMM hakTopamMm U PyHKLNEN UMMYHHOW CUCTEMBI. 3arpsi3HeHne
BO34yXa, KMMMaTU4YeCcKne N3MEHEHUS, annepreHbl OKpyXatoLen cpeabl, Ka4ecTBo
BO3JyXa BHYTPW MOMELLIEHWUA, NULLIEBLIE ansfiepreHbl 1 3KONOMMYECKNUIA CTPECC UrpatoT
CYLLIECTBEHHYIO POSib B U3MEHEHUM UMMYHHOTO cTaTyca, akTuBauum MMMYHHOW CUCTEMBI
N yBENUYEHUM pUCKa anneprmyecknx peakumi. QKonormyeckme ycrioBusi BO3OenCTBy-
10T HA MUKPOOpPraHn3Mbl B OKpY)KatloLLern cpege, a ux B3anMoaencTBNE C OPraHM3MoMm
MOXET BIMUATb Ha ero UMMYHHbIN cTaTyc[38,39].

OKonornyeckne annepreHbl U 3arpa3HUTEN Bo3ayxa MOryT CTUMYNMpoOBaTh
BbICBOOOXAEHNE MeanaTopoB BOCNaneHusl, Taknx Kak rmMCTaMuH, LLUTOKUHbI U Newnt-
KOTPUEHbI. DTN MOMEKyIbl aKTUBUPYIOT Y MOLYIMPYIOT pasnnyHble KNETKN UMMYHHOW
CUCTEMBbI, YTO cnocobCTByeT annepruyeckum peakumam[40]. Bosgencteme nectmumaos
Ha UMMYHUTET OOYCIOBMEHO YPOBHEM UX BIINSIHUSA HA OPraHn3M, NPUHaOIEXHOCTbIO
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npenapaToB K ONpeAeneHHon rpynne XMMmyecknx coeanHeHnin[41]. TyuHble KNeTku,
KOTOpble cogepxaT B uutonnasMme 6asodunbHble rpaHyrbl C TMCTaMUHOM U renapuyHOM,
NPUHUMAIOT y4acTue B pasBUTUM anmnepruyeckmx u aHadunaktuyecknx peakumif42].

Oxkpy>xaroLas cpega okasblBaeT KOMMNIEKCHOE BO3AENCTBME HA MMMYHOMOrnye-
CKWEe MexaHWU3Mbl, CBA3aHHbIE C anneprnyecknm pUHOCUHYCUTOM. MIMMYHOrnoByrnunHbl,
B TOM yucne IgE, nogsepeHbl BIMSHWIO OKPYXatoLLMX PAaKTOPOB, YTO COMPSXXEHO C
perynsauuen anneprmyecknx peakummn. Konormdeckme annepreHbl, Takne Kak nbifb-
ua, akTMBUPYIOT MacToLMTbI, MPOBOLMPYS annepruyeckme BocnanurtenbHble OTBETHI.
leHeTMYeckme (hakTopbl B3aMMOLENCTBYIOT C OKpYXKatoLen cpenon, onpeaenssi CKNoH-
HOCTb K anneprusmM, BKIoYas reHbl, perynvpyroLme oTBeTbl Ha annepreHbl U PyHKUMIO
DapbepHbIX TKaHeW. ANUreHeTUYeCKue N3MEHEHs!, Bbl3BaHHbIE OKpY>KatoLLen Cpeaown,
€O3[at0T JOMNrOCPOYHbIE MOANMUKALIMM B PeaKUMAX UMMYHHOW CUCTEMbI. 3arps3HeHne
BO3dyxa, nospexaas bapbepHble (OYHKUMM CAM3UCTLIX 06onoYek, obrner4aet NPOHMKHO-
BEHWE annepreHoB 1 akTMBaLMIO MMMYHHbIX MEXaHU3MOB. BaxkHyto ponb nrpaet Takke
MUKPOBUOM OKpy>KatoLLen cpefbl, GOPMUPYS UMMYHHYIO CUCTEMY B paHHEM AETCTBE U
BO3[ENCTBYS Ha AarnbHeliwee pasBuTre annepruyeckmx peakunmn43,44].

lMoHMMaHWe B3anmMoCBA3N MEXAY SKONOrMYeCcKMMn YCroBUAMWU U UMMYHOMOTNYe-
CKUM OTBETOM MpeaocTaBnseT OCHOBY ANs pas3paboTky KOMMNNEKCHbIX CTpaTerun npo-
PDUNaKTUKM 1 NeveHns. NHTerpaumsa pasnuyHbix nogxonos MoxeT obecneunts 6onee
apdekTMBHOE ynpaBneHne annepruyecknm puHOCUHYCUTOM, YYNTbIBas UHAMBUAYamb-
Hble 0COBEHHOCTM NaLMEHTOB U OKPY>KaIoLLLYO Cpeay, B KOTOPOW OHW XMBYT.

Tabnuua-1
CrtpaTteru npocunakTukm n nevyeHmns

Crtparteruu OnucaHue

Mopaundmnkaums okpyxatowien cpeabl Paspabotka cTpaTernit Ans CHWKEHUS yPOBHS 3arpsi3Hu-
Tenen B BO3gyxe, KOHTPOrb 3a annepreHaMmu B JOMaLUHEN
cpefe v yny4lleHve Ka4ecTBa BHyTPEHHero Bo3ayxa MoryT
CHU3WTb BO3OENCTBME OKpYXKatoLLen cpedbl Ha UMMYHHbIN
OTBET M YMEHbLUNTL PUCK annepruiyeckoro pUHOCMHycuTa

WmmyHoTepanus MMmyHOTepanus, Bknovas cneumnuyecKyto rmnoceHcu-
ounusauuto, MoXeT BbITb 3hEKTUBHON CTpaTernen ons
MOAYNALUMM UMMYHHOTO OTBETa Ha annepreHbl. 3TO MOXeT
YMEeHbLUNTb YyBCTBUTENbBHOCTb K anfnepreHam u CHU3UTb
TSXECTb CUMMTOMOB.

dapmakonoruyeckue npenaparbl PaspaGoTka HOBbIX hapMaKosiorMyeckux npenapaTos, Ha-
npaeneHHbIX Ha BrIoKMpPOBaHUE N MOZYNALMIO crieumdu-
YECKMX MOSIEKYTSIPHBIX MyTEW, CBSA3aHHbIX C ansiepruieckumi
peakuusiMm, MOXET NPEASIOKNUTL HOBbIE METOAbI NeYeHNs 1
KOHTPOSSA CUMMTOMOB.

OKocUcTeMHbIe nogxoabl MopaepxaHue 1 BoccTaHoBNEHME GropasHOO6pasnst B ro-
POACKUX M CEMbCKMX 3KOCUCTEMAX MOXET MOMOYb YIyYLLNTb
Ka4yeCTBO BO3MyXa U CHU3WUTb YPOBEHb arnmnepreHos, YTo B
KOHEYHOM MTOre OKaXeT MOoNOXKMTENbHOE BO3AEICTBIE Ha
VUMMYHHYIO CUCTEMY.

OGpas3 Xu13HU U gueta MpodmnakTnyeckme Mepbl, Takme Kak 300poBbI 06pa3 xus-
HWY, BKMoYas n3NYeCcKyto akTMBHOCTb, NMPaBUbHOE NUTaHWe
1 ynpaeneHve CTPECCOM, MOTyT OKa3aTb MONoXUTENbHOE
BO3AENCTBMNE Ha OBLLMIA UMMYHUTET Y CHU3UTb YyBCTBUTENMb-
HOCTb K annepreHam.

FeHeTuyeckas uccnepoBaHus v nep- | Bonee rny6okoe NOHMMaHVe reHeTu4Yeckux hakTopos, BNs-
COHanu3MpoBaHHasi MeguLUHa IOLLMX HA peakLmMy Ha OKPYXXaloLLyto cpedy, MOXeT NpUBeCTH
K CO34aHMI0 NepCcoHann3npoBaHHbIX MOAXOA0B K Mpoduiak-
TUKE W NEYEHMIO annepruyeckoro PUHOCUHyCUTa.

O6pa3soBaHue U MHhopMmUpoBaHue lMoBbilLeHne 0bLLeCTBEHHOI OCBELOMIIEHHOCTH O B3aUMOC-
BSI3M MEX[Y 3KONOrMYECKMMM YCIIOBUSIMU U ansepruyeckumm
peakLmMsiMm MOXeT crocobcTBoBaTh Gonee OTBETCTBEHHOMY
OTHOLLIEHMIO K OKpY>atoLLel Cpeae 1 nyyllemy ynpaBneHuo
puckamu.

3akntoyeHue

B KOHTEKCTe anneprMmyeckoro puHOCKMHYCUTa BbISIBIIEHbI CriedyloLme KroveBble
BbIBOAbl OTHOCUTENBHO B3aMMOCBA3EN Mexay 9KONOrM4eCKUMmn yCrnoBUSAMrU N UMMYHOSTO-
rmen. BsaumopgencTeue aTux oakTopoB NpeacTaBnsieT cobow CroXHYH CUCTEMY, BKITHO-
Yyasi annepreHbl, 3arpsa3HATENM BO3gyxa U U3MeHeHus knumarta. MonekynspHble Mexa-
HM3Mbl, PaCCMOTPEHHbIE Bbille, oboralatoT NOHMMaHWe TOro, Kak OKpyxatllas cpeda
BMMSIET HA MMMYHHBIN OTBET U CNOCODOCTBYET Pas3BUTUIO anneprnieckoro pHOCUHyCUTa.
CTtpaterun NnpounnakTUK1 1 fie4YeHnsi, OCHOBaHHbIE Ha 3TOM B3aMMOLENCTBMM, BKIIOYa-
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0T MOAMMUKALIMIO OKPYXKatloLLen cpelbl, UMMYHOTepanuio, hapmakonormieckue npena-
paTbl, nogaepxaHne GuopasHoobpasus 1 NepcoHanuM3npoBaHHble noaxoabl. PelleHne
npobnemsbl TpebyeT KOMNIEKCHOrO NOAXOAA, BKIOYasi o6pa3oBaHue obLuecTBa, U3MeHe-
HUS1 B 3aKOHOZATENbCTBE MO OXPaHe OKpY>KatoLLe cpefibl U MHHOBALMOHHbIE METOAbLI Au-
arHoCTUKU 1 NneyveHus. BaxxHasi ponb oTBoAMTCS 06pasoBaHuto obLuecTBa 0 B3aMMOCBSI3u
MeXay OKpy>KatoLen cpefon U 340POBLEM, YTO MOXET CNOCOOCTBOBaTL NPOdUNaKTUKE
annepruyeckoro PUHOCMHYCUTa U YMEHbLUEHWUIO BO3AEWCTBUSI HA UMMYHHYIO CUCTEMY.
O606Lwas, ganbHenwmne ncecnegoBaHns B aTon obnactv no3sonsAT 6onee rny6oko no-
HATb MEXaHW3Mbl PasBUTUSI annepruiyeckoro pUHOCHMHycuTa 1 paspaboTtate aekTnB-
Hble cTpaTeruy NpefoTBpaLLeHNs U NeYEeHUs 3TOr0 pacnpoCcTpaHEHHOro 3aboneBaHus.
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Abstract. Objective: Our aim in this study was to compare the anxiety students
who were studying for national exams and who were not studying for these exams. In
addition, it was evaluated whether the exam anxiety of patients who had Covid and those
who did not have Covid increased during this period. Materials and Methods: The study
was conducted in 2022. A total of 100 students were included to our study. Group 1:
COVID-19 positive group, group 2: COVID-19 negative control group. School score, BAI
and BDI scores were evaluated. Results: No significant demographic differences were
found between COVID-19-positive and control groups in age, gender, or socio-economic
status (p>0.05). The COVID-19 group exhibited higher anxiety levels with a mean BAI
score of 24.7+11.4 compared to the control's 15.5£8.80 (p<0.001). Their academic
performance was also lower (mean school score: 66.2+20.8) than controls (79.3+18.65,
p=0.001). Negative correlations between BAI (r=-0.335, p<0.001) and BDI (r=-0.223,
p=0.026) with school scores suggest that higher anxiety and depression are associated
with poorer academic outcomes. Conclusions: Our study highlights the significantimpact
of exam stress and COVID-19 on students’ anxiety levels and academic performance.

Keywords: Adoloscentes, COVID-19, depression, anxiety, school scores

Introduction

Adolescence, a phase transitioning from childhood to maturity, often encapsulated
between the ages of 10 and 18, represents a period of profound growth and transformation.
It is a time marked by deepening peer relationships, burgeoning autonomy in decision-
making, and a quest for intellectual and social belonging. This developmental stage,
housing over 350 million individuals in the Southeast Asia Region alone, is pivotal in
shaping future adults. However, it is also a time laden with challenges, particularly in the
academic sphere[1,2].

In countries like India, the pressure on senior secondary and pre-university students
is immense, especially for those aspiring to enter competitive fields like medicine. The
pursuit of academic success in this context is not just an educational endeavor but a battle
against intense competition, with limited seats available in prestigious institutions[3]. This
scenario creates a breeding ground for high levels of stress and anxiety, often leading
to severe mental health issues, including depression and anxiety, which have been
predicted to rise significantly in adolescents[4].

The challenge is further compounded in the context of university education,
perceived as one of the most stressful academic pathways. Students face a myriad of
stressors including academic burden, peer pressure, high parental expectations, and
the physical toll of inadequate sleep. The stress experienced can manifest in various
physical symptoms like headaches, fatigue, and emotional disturbances such as anxiety
and depression. Alarmingly, the rate of psychological distress and suicide among medical
students is notably high, underlining the urgency of addressing these issues[5,6].

Moreover, the advent of the COVID-19 pandemic has exacerbated these challenges.
The abrupt shift to online learning, coupled with reduced clinical exposure, has disrupted
the traditional educational framework, adding to the stress and anxiety experienced by
students. This situation calls for a reevaluation of educational strategies, emphasizing the
need for a more holistic approach to address the mental health of students[7].

Our aim in this study was to compare the anxiety students who were studying for
national exams and who were not studying for these exams. In addition, it was evaluated
whether the exam anxiety of patients who had Covid and those who did not have Covid
increased during this period.

Materials and methods

Participants were selected from various high schools, ensuring a balanced
representation in terms of age, gender, and socio-economic background. Anxiety and
depression levels were assessed using Beck depression inventroy (BDI) and Beck
anxiety inventory (BAI). The school score was noted and evaluated. The data collection
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was conducted over three months, with assessments done in a controlled environment.
The study was conducted in 2022. A total of 100 students were included to our study.
Group 1: COVID-19 positive group, group 2: COVID-19 negative control group. For
statistical analysis the continues variables were compared using t-test model and the
categoric variables with chi-square test via SPSS v27. p<0.05 was considered statistically
significant.

Results

A total of 100 students were included to this study. The demographic analysis
revealed no significant differences in age between the COVID-19 group (mean age =
15.2+3.1 years) and the control group (mean age = 14.9+3.3 years), with a p-value greater
than 0.05. Gender distribution was also similar between the COVID-19 group (60% male
and 40% female) and the control group (64% male and 36% female), with no significant
differences (p>0.05). Socio-economic status across low, middle, and high categories
showed no significant difference between the two groups (p>0.05), with 20% of the
COVID-19 group and 18% of the control group being from a low socio-economic status,
64% and 60% from a middle status, and 16% and 22% from a high status, respectively.

When comparing psychological well-being, the mean Beck Depression Inventory
(BDI) score for the COVID-19 group was 21.1+10.8, while the control group had a
slightly lower mean score of 19.2+10.30, which did not represent a statistically significant
difference (p=0.390). However, the Beck Anxiety Inventory (BAI) scores were significantly
higher in the COVID-19 group (24.7+11.4) compared to the control group (15.5+8.80),
with a p-value of less than 0.001, indicating a significantly greater anxiety level among
those who had COVID-19.

The academic impact of COVID-19 was evident in the school scores, with the
COVID-19 group having a mean score of 66.2+20.8, which was significantly lower than
the control group’s mean score of 79.3+18.65 (p=0.001). This suggests that adolescents
who contracted COVID-19 experienced a notable decline in academic performance
compared to their non-infected peers (Table 1).

Table-1
Compariosn of groups

COVID-19 (n=50) Control (n=50) p-value

Age 15.243.1 14.943.3 >0.05
Gender >0.05

Male 30 (60%) 32 (64%)

Female 20 (40%) 18 (36%)
Socio-economic status >0.05

Low 10 (20%) 9 (18%)

Middle 32 (64%) 30 (60%)

High 8 (16%) 11 (22%)
BDI score 21.1£10.8 19.2+10.30 0.390
BAIl score 24.7+11.4 15.5+8.80 <0.001
School score 66.2+20.8 79.3£18.65 0.001

* BAI: Beck anxiety inventroy score, BDI: Beck depression inventroy score

A negative corellation was found between BAI and school score (p<0.001, r=
-0.335). A negative correlation was also found between BDI and school score (p=0.026,
r=-0.223) (Table 2 and Figure 1).

Correlation between BAI, BDI, and school score

Table-2

BAI

BDI

School score

BAI

Pearson's r

Df

p-value

BDI

Pearson's r

0.096

Df

98

p-value

0.340

School score

Pearson's r

-0.335

-0.223

df

98

98

p-value

<.001

0.026

* BAI: Beck anxiety inventroy score, BDI: Beck depression inventroy score
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Figure-1
Negative correlattion between BAI and school score
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Discussion

The findings of our study resonate with the literature indicating that adolescence
is a critical period characterized by various psychological and developmental challenges.
The pre-existing literature suggests that academic pressures, especially in the context
of preparing for national exams, can precipitate high levels of stress and anxiety among
students[8]. Our study adds to this body of evidence by demonstrating that adolescents
who were preparing for national exams exhibited higher levels of anxiety, as measured by
the Beck Anxiety Inventory (BAI), compared to those who were not, which is consistent
with previous research findings[9].

The increased BAI scores among students who had contracted COVID-19 in our
study are in line with the global observations of heightened anxiety levels during the
pandemic. The shift to online learning and the uncertainty surrounding the pandemic
have been shown to exacerbate stressors, especially in the educational context[10].
This disruption has likely contributed to the observed increase in anxiety levels in the
COVID-19 positive group.

Interestingly, our study did not find a significant difference in Beck Depression
Inventory (BDI) scores between the COVID-19 and control groups, suggesting that while
anxiety levels were affected, depression may not have been significantly impacted. This
could be due to various coping mechanisms or resilience factors not measured in this
study but noted in the literature as protective against depression during stressful times[11].

The significant negative correlation between both BAI and BDI scores and school
scores underlines the impact of psychological well-being on academic performance.
Previous studies have documented the detrimental effects of high anxiety and depression
levels on cognitive functions and academic achievements[12]. Our findings further support
the notion that psychological distress can compromise students’ academic outcomes, as
those with higher BAI scores had notably lower school scores.

The decrease in school scores among students who had COVID-19 could reflect
the direct impact of the illness, the associated psychological distress, or the disruption to
their academic routines. This aligns with research suggesting that health-related school
absenteeism can adversely affect academic performance[13].

Given the high rates of psychological distress and its correlation with academic
performance, as well as the additional burden imposed by the COVID-19 pandemic, there
is an urgent need to address mental health in the academic setting. Interventions such
as counseling, stress management programs, and a supportive educational environment
can be instrumental in mitigating the adverse effects of exam stress and pandemics on
students’ mental health and academic success[14—16].
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The limitations of this study include the cross-sectional design, which does not
allow for causal inferences, and the reliance on self-reported measures, which may be
subject to bias. Future research should consider longitudinal designs to track changes
over time and include objective measures of academic performance.

In conclusion, our study highlights the significant impact of exam stress and
COVID-19 on students’ anxiety levels and academic performance. It underscores the
need for comprehensive strategies to support adolescent mental health and well-being,
especially during times of global crisis.
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Abstract. Purpose of the study: to determine the significance of risk factors for
the development of recurrent bronchial obstruction in children. Material and methods
of research. A total of 240 children were examined and divided into 3 groups: Group
| - patients with acute obstructive bronchitis (AOB), acute bronchiolitis (ABL), Group
[l - children with recurrent obstructive bronchitis (ROB) and bronchial asthma (BA),
Group Il - patients with acute bronchitis without bronchial obstruction (BA). To assess
the significance of risk factors for the development of recurrent and relapsing course of
BOS, we analysed genealogical, biological and social anamnesis, premorbid and family
background, in children of the studied groups, characterising the state of family health
and features of child development in the ante- and postnatal periods, as well as in the first
years of the child’s life. Results of the study and discussion. When studying the causes
and factors influencing the development and course of BOS in children, the mostimportant
is the study of background diseases that aggravate and prolong the course of bronchial
obstruction. The study of pre-mobilisation background in patients of the compared groups
showed that a number of factors were significantly more frequent in patients with acute
and recurrent course of bronchobstructive syndrome. Conclusions. It was found that the
risk factors for the development of recurrent course of bronchial obstruction in children are:
artificial feeding (P<0.002; OR=4.80), rickets (P<0.02; OR=2.15), overweight (P<0.002;
OR=5.40), atopy (P<0.001; OR=18.32), first episode of BOS before the age of 1 year

(P<0.002; OR=3.01), absence of fever (P<0.002; OR=12.95) and catarrhal syndrome

(P<0.001; OR=60.0) during the episode of illness.
Key words: bronchoobstructive syndrome, predictors, children.

Introduction. Bronchial obstructive syndrome (BOS) is a collective term
encompassing a specific set of clinical manifestations indicating impairment in bronchial
patency, primarily characterized by the constriction or occlusion of the airways[1].
According to literature data, the prevalence of bronchial obstructive syndrome among
infants ranges from 12 to 23% in the first year of life, while among preschool-aged children
in European countries, it stands at 12.35%, and in Latin American countries, it reaches
19.27%.

In the presence of an aggravated medical history, this indicator can range
from 35% to 55%. According to literature findings, wheezing and dyspnea have been
identified in 50% of children at least once in their lives, while a recurrent course of BOS
characterizes 25% of children[2]. The high incidence of BOS is largely influenced by
predisposing anatomical and physiological features in young children. Among these
features, prominent factors include the presence of glandular tissue hyperplasia, the
predominance of viscous sputum secretion, relative airway narrowness, reduced smooth
muscle volume, limited collateral ventilation, inadequate local immunity, and a flattened
diaphragm dome[3]. Bronchoobstructive syndrome in early childhood, occurring against
the backdrop of acute lower respiratory tract infections, is found in 5-40% of cases. In
children with an aggravated history of allergies or frequent ilinesses (more than 6 cases of
acute respiratory infection in a year), this syndrome is detected in 30-40% of cases[4,5].
Allergic diseases or a hereditary predisposition to atopy have been demonstrated as risk
factors for BOS development in children[6]. Premorbid factors contribute to the onset
of BOS, including pregnancy toxemia, complicated labor, birth hypoxia, prematurity,
maternal history of allergies, thymus hyperplasia, cerebral ischemia, and early artificial
feeding[7].

The results of published studies on the diagnostic value of the recurrent course
in children with recurrent bronchoobstructive syndrome are conflicting. A priority in
diagnosing BOS involves seeking prognostic markers — predictors of predisposing
factors in the formation of the disease. Consequently, scientific research in this direction
will significantly enhance the specificity and effectiveness of diagnostic and preventive
measures.

Purpose of the study: to determine the significance of risk factors for the
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development of recurrent bronchial obstruction in children.

Material and methods of research.

A total of 240 children were examined and divided into 3 groups: Group | - patients
with acute obstructive bronchitis (AOB), acute bronchiolitis (ABL), Group II - children with
recurrent obstructive bronchitis (ROB) and bronchial asthma (BA), Group Il - patients
with acute bronchitis without bronchial obstruction (BA). To assess the significance of
risk factors for the development of recurrent and relapsing course of BOS, we analysed
genealogical, biological and social anamnesis, premorbid and family background, in
children of the studied groups, characterising the state of family health and features of
child development in the ante- and postnatal periods, as well as in the first years of the
child’s life.

Statistical processing of the obtained data was carried out using the package
«SPSS Statistics 26.0.0» for Windows by SPSS Inc. & Microsoft Office Excel, 2019.

Results of the study and discussion.

When studying the causes and factors influencing the development and course of
BOS in children, the most important is the study of background diseases that aggravate
and prolong the course of bronchial obstruction. The study of pre-mobilisation background
in patients of the compared groups showed that a number of factors were significantly
more frequent in patients with acute and recurrent course of bronchobstructive syndrome.

Thus, artificial feeding was significantly more frequent in group | patients compared
to patients without bronchoobstructive syndrome (x2 =13.740; P=0.0001; OR=2.22), and
artificial feeding was even more frequent in patients with recurrent obstructive bronchitis
and bronchial asthma compared to group Il patients (x2 =28.399; P=0.0001; OR=4.80).
Such a difference in the type of feeding of patients seems to be related to the direct
protective effect of breast milk in the development of bronchoobstructive syndrome, as a
result of an increase in the level of antibodies to various viral-bacterial associations, as
well as normalisation of both humoral and cellular immunity.

An important role in the development of bronchial obstruction in children belongs
to various vitamin-D deficiency states, including rickets of various severity degrees,
which was confirmed by our study of premorbid background in children. Thus, rickets was
significantly more frequent in group Il patients as compared with patients with OOB, OBL
(x2 =5.45; P=0.033; OR=2.13). A significantly higher proportion of rickets in premorbid
was found in group Il patients as compared to group Il (x2 =11.75; P=0.001; OR=4.58).
The study showed that overweight can be considered as a risk factor for recurrent course
of bronchobstructive syndrome, as this feature was significantly more frequent in patients
with ROB, BA in comparison with patients with OOB, OBL (x2 =6,74; P=0,016; OR=0,76).
Overweight was also 2 times more common in patients with ROB, AD compared with
patients with OPD, which showed a statistically significant difference (x2 =5.10; P=0.0028;
OR=1.99).

The study of premorbid background showed that in patients with acute and
recurrent course of bronchobstructive syndrome the presence of concomitant allergic
diseases prevails, so in patients of group Il this factor was significantly more frequent
in comparison with patients of group Il (x2 =14,00; P<0.001; OR=3.90), and in group
| patients concomitant allergic pathologies were also observed almost twice as often in
comparison with patients without bronchial obstruction manifestations (x2 =5.03; P=0.027;
OR=1.98).

The presence of «maternal atopy only» was significantly more frequent in patients
with recurrent obstructive bronchitis and bronchial asthma compared with patients with
acute bronchitis without bronchial obstruction (x2 =4.01; P=0.050; OR=3.07), while this
factor had no significant differences in group | patients compared with group Il patients
(x2 =1.93; P=0.146; OR=1.97) and with group Il patients (x2 =0.72; P=0.429; OR=0.75).
At the comparative analysis of the feature «atopy only on the father’s line» a similar
characteristic was noted, so this indicator was significantly more frequent in patients with
recurrent obstructive bronchitis and bronchial asthma in comparison with patients without
bronchoobstructive syndrome, at the same time this factor had no significant differences
in patients of groups | and Il. The study showed that the presence of atopy in the family
history on the line of both parents was significantly more frequent in patients with OOB,
OBL in comparison with patients from group Ill (x2 =20,10; P<0.001; OR=9.83), and more
than 9 times more frequently in patients with recurrent obstructive bronchitis and bronchial
asthma compared with group IIl patients (x2 =29.22; P<0.001; OR=18.32). When this
factor was compared between patients of groups | and Il, no significant differences were
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found (x2 =3.01; P=0.084; OR=0.49).

Thus, in patients with an episode of bronchial obstruction, only one third of patients
had no family history of atopy in relatives, which was significantly lower compared with
patients with bronchitis without bronchobstruction (x2 =28.04; P<0.001; OR=0.19), an
even greater difference was observed in the comparative analysis of this indicator in
patients of groups Il and Ill, namely, patients with recurrent obstructive bronchitis and
bronchial asthma had 9 times fewer cases of absence of atopy in relatives compared with
patients with acute bronchitis (x2 =55.09; P<0.001; OR=0.02). When this criterion was
compared between patients in groups | and Il, there was also a significant difference (x2
=12.22; P<0.001; OR=4.95).

Absence of catarrhal manifestations was noted in 2/3 of ROB and AD patients,
which was significantly more frequent in comparison with the indicators of groups | and
Il (x2 =32.00; P<0.001; OR=0.13), (x2 =53.00; P<0.001; OR=59.00), it was also found
that in group | patients this sign was significantly more frequent in comparison with group
Il patients (x2 =12.11; P=0.001; OR=9.01). Thus, the absence of catarrhal phenomena
during BOS is a symptom predisposing to the development of repeated and recurrent
forms of bronchial obstruction.

Conclusions. It was found that the risk factors for the development of recurrent
course of bronchial obstruction in children are: artificial feeding (P<0.002; OR=4.80),
rickets (P<0.02; OR=2.15), overweight (P<0.002; OR=5.40), atopy (P<0.001; OR=18.32),
first episode of BOS before the age of 1 year (P<0.002; OR=3.01), absence of fever
(P<0.002; OR=12.95) and catarrhal syndrome (P<0.001; OR=60.0) during the episode
of illness.
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Abstract. Purpose of the study: to establish the diagnostic and prognostic
significance of modified bronchophonography in bronchobstructive syndrome in children.
Material and methods of research. The paper presents the results of examinations of
children with bronchoobstructive syndrome. The patients were divided into 3 groups of
60 patients: Group | - patients with acute obstructive bronchitis (AOB), acute bronchiolitis
(ABL), Group Il - children with recurrent obstructive bronchitis (ROB) and bronchial
asthma (BA), Group Il - patients with acute bronchitis without bronchial obstruction (BA).
Results of the study and discussion. Analysis of modified bronchophonography indices
in groups I-1l showed that on admission, E:l index>1.6 indicating bronchial obstruction of
the Il degree (P<0.001). On the 2nd day of observation, E:I index significantly decreased
in patients with ROB, BA and was significantly lower in comparison with indices of
patients with OOB, OBL (P<0,05). On the 3rd day of observation and at discharge, the
indices were relatively equal, no significant difference was observed (P>0.2; P>0.1).
When constructing the ROC-curve and analysing the curve coordinates, it was found
that in determining the risk of ROB and AD in children, the diagnostic significance of
the E:l index=1.78, with a sensitivity of 71.7% and specificity of 61.1%. Conclusions.
The values of E:l index=1.78 are predictors of the risk of ROS and BA development, the

diagnostic significance of which is confirmed by high sensitivity and specificity, which can

be recommended for detecting the risk of recurrent course of BOS in children.
Key words: bronchoobstructive syndrome, modified bronchophonography,
children.

Relevance.

The diagnosis of lung diseases heavily relies on acoustic methods for examining
the respiratory system. However, a significant drawback lies in the subjectivity and
absence of universally accepted standards for evaluating auscultatory data[1,2].

Airway obstruction stands as a crucial clinical characteristic in pediatric respiratory
diseases[3,4], diagnosed through the study of lung function. Yet, this examination poses
challenges in young children[5].

Respiratory acoustics represents a scientific field primarily focused on developing
objective acoustic techniques to diagnose lung diseases. This development is rooted in
the theory of sound propagation and generation within the lungs[6].

The evaluation of external respiratory function is a vital method for assessing and
monitoring the bronchopulmonary system in children. However, in young children, it is
significantly hindered by the difficulty in establishing productive contact with the patient.
Consequently, efforts have been made to propose new investigation methods that do not
require active participation from the patient[7,8]. Among the commonly used methods for
assessing external respiratory function are spirometry and peak flow measurement[1,4].

The objective analysis of lung acoustics has been facilitated by the advent of
computerized techniques for recording and processing respiratory sounds[9]. This
method has demonstrated notable advantages over traditional auscultation, significantly
enhancing the diagnostic capabilities for various lung diseases, notably bronchoobstructive
syndrome in pediatric patients[10,11].

Bronchophonography, a technique employed to assess respiratory patterns by
graphically representing phonorespirograms derived from respiratory noise spectrograms,
holds promise in this domain[4]. Its capacity to register acoustic manifestations adds value
to the differential diagnosis of respiratory ailments in children, particularly in discerning
bronchobstructive syndrome, a critical concern in early childhood.

The prevalence and recurrent nature of bronchial obstruction syndrome in
preschool children, often accompanying acute respiratory infections, continue to engender
significant scientific interest due to diagnostic complexities[12,13].

Assessing external respiratory function in children below five years old is
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constrained by their inability to execute forced maneuvers. Consequently, the increasing
adoption of computer bronchophonography in pediatric practice reflects its utility in this
population[2,14].

Purpose of the study: to determine the diagnostic and prognostic relevance of
modified bronchophonography in children affected by bronchobstructive syndrome..

Material and methods of research.

The study presents examination results of children hospitalized for various
respiratory conditions: acute bronchitis, acute and recurrent obstructive bronchitis, acute
bronchiolitis, and bronchial asthma complicated by Bronchial Obstruction Syndrome
(BOS). These investigations were conducted during inpatient care at the Pulmonology
and Pediatric Intensive Care Units of the Samarkand Regional Children’s Multidisciplinary
Medical Center from 2020 to 2023.

Patients were categorized into three groups: Group | comprised patients with acute
obstructive bronchitis (AOB) and acute bronchiolitis (ABL), Group Il consisted of children
with recurrent obstructive bronchitis (ROB) and bronchial asthma (BA), while Group I
involved patients with acute bronchitis without bronchial obstruction (BA).

Assessment of bronchial obstruction severity in children utilized the modified
bronchophonography method[15] through the calculation of the Expiration-to-Inspiration
(E:l) index. This technique involves a respiratory noise recording system and software for
data analysis on a personal computer. The E:l index was determined using the formula: E:|
index = exhalation (ms)/inhalation (ms). Importantly, this modified bronchophonography
method was applied across all age groups and patient conditions.

The degree of respiratory dysfunction in Bronchoobstructive Syndrome (BOS) was
evaluated using the Respiratory Distress Assessment Instrument (RDAI) scale developed
by Lowell DI et al.[10]. Additionally, a saturation-scale estimation was calculated using the
formula:

SSO = (95 - Sp02) + RDAI, where SpO2 represents the patient’s saturation index.

Statistical analysis of the collected data was conducted using the «SPSS Statistics
26.0.0» package for Windows by SPSS Inc. and Microsoft Office Excel 2019.

Results of the study and discussion.

The analysis of modified bronchophonography parameters in Groups I-Il (Table
1) revealed that upon admission, an E:l index >1.6 indicated a second-degree bronchial
obstruction (P<0.001). By the 2nd day of observation, there was a significant decrease in
the E:l index among patients with ROB and BA, showing notably lower values compared
to patients with OOB and OBL (P<0.05). However, by the 3rd day of observation and
upon discharge, the indices were relatively similar, showing no significant differences
(P>0.2; P>0.1).

Table-1
E:l index as a function of follow-up time in patients of groups Il

Ne . ) Group | Group |l Group Il P1 P2 P3
Observation Time y o y y v -
1 | Admission 1,69 0,03 1,92 0,04 1,08 0,01 <0,001 | <0,001 | <0,001
2 2nd day 1,58 0,03 1,50 0,04 1,03 0,01 <0,05 <0,001 | <0,001
3 | 3rd day 1,39 0,04 1,45 0,05 1,05 0,01 >0,2 <0,001 | <0,001
4 Discharge 1,17 0,02 1,18 0,02 1,02 0,01 >0,1 <0,001 | <0,001
Note: P1, P2, P3 indicate the reliability of differences between Groups | and II, | and II,

Il'and Ill, respectively.

The analysis of modified bronchophonography in patients from Groups | and llI
revealed significantly higher E:l index values in patients with OPD and OBL compared
to those with OP, both upon admission and during follow-up (P<0.001). Simultaneously,
patients in Group Il with OP but without bronchial obstruction exhibited E:l index values
within the normal range, confirming the absence of bronchial patency disorders.

A similar trend in modified bronchophonography parameters was observed
in patients from Groups Il and Ill. Patients with ROB and AD consistently displayed
significantly higher E:l index values compared to those with ED across all stages of
dynamic observation, confirming statistical significance (P<0.001).

The saturation-scale assessment, reflecting the severity of respiratory disorders
and blood oxygen saturation, was conducted upon admission and throughout the disease
progression in patients.
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The dynamic indices in patients from Groups I-Il (Table 2) indicated higher SSO
data upon admission in Group Il compared to Group | (P<0.05), suggesting a more
pronounced degree of respiratory disorders in patients with ROB and BA. However, these
values equalized between the studied groups on the 2nd and 3rd days (P>0.5).

Table-2
SSO0 index depending on follow-up time in patients of groups I-llI
Ne | Observation | Group | Group I Group llI P1 P2 P3
Time M m M M M m
1 Admission 10,44 0,37 11,89 | 0,44 2,49 0,19 <0,05 |[<0,001 [ <0,001
2 | 2nd day 9,04 0,37 8,85 0,42 2,13 0,15 >0,5 <0,001 | <0,001
3 | 3rdday 7,44 0,33 7,43 0,39 1,48 0,17 >0,5 <0,001 | <0,001
4 | Discharge 3,79 0,19 4,68 0,31 0,91 0,0 <0,05 |[<0,001 | <0,001
Note: P1, P2, P3 denote the reliability of differences in indicators between Groups

l'and I, I and lll, Il and IlII, respectively.

Upon hospital discharge, patients in Group Il maintained a relatively high SSO
score (P<0.05).

The examination of SSE in patients from Groups | and Il revealed a fourfold higher
SSE upon admission in Group | compared to Group Il (P<0.001). This discrepancy
indicated pronounced respiratory disorders in patients with APS and OBL compared to
those with OB. This trend persisted throughout the dynamic follow-up (P<0.001).

A similar disparity in SSE was observed between patients in Groups Il and Ill.
Upon admission, SSE was higher in Group Il compared to Group Ill (P<0.01), signifying
a comparatively heightened degree of respiratory distress in patients with ROB and AD,
a distinction that persisted in subsequent days (P<0.001).

By constructing the ROC curve and analyzing the curve coordinates (Table 3), it
was determined that an E:l index value 21.78 bears diagnostic significance in identifying
the risk of ROB and AD in children, exhibiting a sensitivity of 71.7% and specificity of
61.1%.

Table-3
Diagnostic value of E:l index grades in children with AD and ROB
Curvilinear coordinates
E:l index Sensitivity 1 - Specificity
1,7240 0,605 0,235
1,7340 0,619 0,252
1,7440 0,677 0,269
1,7540 0,685 0,319
1,7640 0,685 0,352
1,7740 0,719 0,385
1,7850 0,725 0,419

Conclusively, the present study underscores the significance of the E:l index as a
pivotal marker in assessing the risk of developing ROB and AD.

Abstract: The analysis of respiratory system functional indices among patients in
Groups I-1ll, utilizing modified bronchophonography and saturation-scale assessment,
highlights the importance of investigating the E:l index to delineate the course of bronchial
obstruction in children and predict subsequent BOS episodes.

The recurrent pattern of BOS manifests with a considerable prolongation of
exhalation compared not only to ROB (P<0.001) but also to acute BOS in children
(P<0.001). This observation confirms a notable impairment of bronchial patency in
patients with ROB and BA, as indicated by the E:l index.

Conclusions: E:l index values 21.78 serve as predictive indicators for ROS and BA
development, supported by their diagnostic significance characterized by high sensitivity
and specificity. These findings suggest the E:l index as a valuable tool for identifying the
risk of recurrent BOS in children.
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