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Annotatsiya.

Kirish. Yod tangisligi hozirgi kunda dunyo bo‘ylab muhim mikroelement
yetishmovchiligi muammolaridan biri bo‘lib, aynigsa pediatrik populyatsiyada dolzarb
ahamiyatga ega. U an’anaviy ravishda qalqonsimon bez funksiyasi buzilishi bilan bog‘liq deb
garaladi, biroqzamonaviy tadqiqotlar yod yetishmovchiligi buyrak patologiyalariga, jumladan
glomerulopatiyalarga ham ta’sir ko‘rsatishi mumkinligini ko‘rsatmoqda. Tadqiqot maqsadi.
Ushbu tadqiqotning magsadi yod tangqisligi mavjud bolalarda glomerulopatiyalarning klinik
kechish xususiyatlari, patofiziologik mexanizmlari va kasallikning progressiya xususiyatlarini
zamonaviyadabiyotlarasosidatizimlitahlil gilishdaniborat. Material vaussullar. Adabiyotlar
sharhi usuli qo‘llanildi. Qalqonsimon bez va buyrak o‘rtasidagi o‘zaro bogliglik, bolalarda
glomerulyar kasalliklar hamda yod tangqisligining metabolik va immunologik ta’siriga oid
ilmiy maqolalar tahlil qilindi. Klinik, eksperimental va epidemiologik tadqiqotlar natijalari
umumlashtirildi. Natijalar va muhokama. Yod tanqisligi qalqonsimon bez gormonlari (T3,
T4) sintezining kamayishiga olib kelib, metabolik jarayonlarning sekinlashishi, endotelial
disfunktsiya va renin-angiotenzin-aldosteron tizimining faollashuvi bilan kechadi. Ushbu
o‘zgarishlar glomerulyar filtratsiya tezligining pasayishi, proteinuriya rivojlanishi va buyrak
shikastlanishining progressiyasiga olib keladi. Bundan tashqari, immun tizim faollashuvi,
proinflamator sitokinlar (IL-2, IL-6, TNF-a) oshishi, oksidativ stress va komplement tizimi
faollashuvi glomerulyar shikastlanishni kuchaytiradi. Klinik jihatdan bunday bolalarda
glomerulopatiyalar og‘irroq kechishi, barqgaror proteinuriya, shish sindromi, arterial
gipertenziya, GFT pasayishi va davolashga sust javob bilan xarakterlanadi. Tadqiqot natijalari
yod tangisligi nafaqat endokrin tizimga, balki buyrak faoliyatiga ham ta'sir ko'rsatishini
ko'rsatadi. Bu natijalar Zimmermann va Pearce va boshqalarining tadqiqotlariga muvofiq
keladi. Yod tanqisligi gipotiroidizm bilan bog'liq glomerulopatiyalar, proteinuriya va buyrak
funksiyasining pasayishini kuchaytirishga olib keladi. Tadqiqotning klinik ahamiyati yod
tangqisligi bor bolalarda glomerulopatiyalarni erta aniqlash va kompleks davolashning
muhimligini ko'rsatadi. Bu davolashning samaradorligini oshirish va kasallikning
ilgariylashini sekinlashtirish uchun zarur. Tadqiqotning kelgusidagi maqgsadi yod tangqisligi
va glomerulopatiyalar o'rtasidagi bog'liglikni aniqlash va klinik shakllarni o'rganishdan
iborat. Xulosa. Yod tanqisligi bolalarda glomerulopatiyalarning rivojlanishi va klinik
kechishiga endokrin, immun va gemodinamik mexanizmlar orqali sezilarli ta’sir ko‘rsatadi.
Yod yetishmovchiligini erta aniqlash va korreksiya qilish hamda kompleks nefrologik-
endokrinologik yondashuv kasallik prognozini yaxshilashda muhim ahamiyatga ega.

Kalit so‘zlar: yod tanqisligi, glomerulopatiya, bolalar, galgonsimon bez gormonlari,
proteinuriya, buyrak funksiyasi, immun mexanizmlar.

Clinical features of glomerulopathies in children with iodine deficiency: a literature review

M.M.Boltaboyeva'

, M.Sh.Ganiyeva'

, M.Sh.Madraximova?

1. Andijan State Medical Institute, Andijan, Uzbekistan.

Correspondence: Andijan State Medical Institute, Uzbekistan, , Andijan, Yu. Atabekov St., 1.

Abstract.

Intraduction. This study aims to systematically analyze the clinical features,
pathophysiological mechanisms, and progression patterns of glomerulopathies in children
with iodine deficiency based on current literature. The aim of the study is to conduct a
systemic analysis of the clinical features, pathophysiological mechanisms and nature of
the progression of glomerulopathies in children with iodine deficiency based on data from
modern scientific literature. Methods. A narrative literature review approach was applied
using published data from peer-reviewed journals, including studies on thyroid-kidney
interactions, pediatric glomerular diseases, and iodine deficiency-related metabolic and
immunological alterations. Relevant clinical, experimental, and epidemiological studies were
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analyzed and synthesized. Results and discussion. lodine deficiency leads to a reduction in
the synthesis of thyroid hormones (T3, T4), which slows down metabolic processes, causes
endothelial dysfunction, and activates the renin-angiotensin-aldosterone system. These
changes result in a decrease in glomerular filtration rate, the development of proteinuria,
and the progression of renal insufficiency. In addition, the activation of the immune system,
an increase in pro-inflammatory cytokines (IL-2, IL-6, TNF-a), oxidative stress, and the
activation of the complement system exacerbate glomerular damage. Clinically, these
children are characterized by severe progression of glomerulopathies, stable proteinuria,
edema syndrome, arterial hypertension, decreased glomerular filtration rate, and poor
response to treatment. The results of the study confirm that iodine deficiency affects not
only the endocrine system but also renal function. These findings are consistent with studies
by Zimmermann, Pearce, and other authors, who have shown that iodine deficiency leads to
systemic metabolic disorders. lodine deficiency, as shown, exacerbates the development of
glomerulopathies, proteinuria, and reduces kidney function. Conclusion. lodine deficiency
significantly influences both the development and progression of glomerulopathies in
children through combined endocrine, immunological, and hemodynamic mechanisms.
Early detection and correction of iodine deficiency, along with integrated nephrological and
endocrinological monitoring, are essential for improving renal outcomes and preventing
disease progression.

Key words: iodine deficiency, glomerulopathy, children, thyroid hormones,
proteinuria, renal function, immunology.

Kirish. Yod tanqisligi hozirgi kunda ham dunyo bo‘ylab toliq hal gilinmagan, aholi
salomatligi uchun muhim bo‘lgan mikroelement muammolaridan biri hisoblanadi. U
aynigsa bolalarda katta ahamiyatga ega, chunki yod yetishmovchiligi galqonsimon bez
dis funktsiyasiga sabab bo’lib, o'sish va rivojlanish jarayonlariga salbiy ta’sir ko‘rsatadi.
Shu bilan birga, so‘nggi tadqgiqotlar yod tangqisligi fagat endokrin tizim bilan cheklanib
golmasdan, balki organizmning boshqa a’zolari, jumladan buyrak funksiyasiga ham ta’sir
qilishi mumkinligini ko‘rsatmoqda. Bu holat uning klinik ahamiyatini yanada oshiradi va
muammoning dolzarbligini ta'kidlaydi [1].

Yod qalgqonsimon bez gormonlari - tiroksin (T4) va triyodtironin (T3) sintezi uchun
asosiy mikroelement hisoblanadi. Ushbu gormonlar nafagat metabolizm va o'sishni,
balki buyrak gemodinamikasi, glomerulyar filtratsiya tezligi (GFT) hamda suv-elektrolit
muvozanatini ham tartibga soladi. Shu sababli yod yetishmovchiligi natijasida rivojlanadigan
Hypothyroidism holati tizimli metabolik va gemodinamik o‘zgarishlarga olib keladi [2,3].

Yod tangqisligi va uning organizm tizimsapura Tabcupu XaKUAard WIK WIMHH Ka-
pauap XIX acp oxupu Ba XX acp 6ouiapura 6opu6b Takasnagu. lactiab ymoy xoJ1aT acocaH
300 (endemik goiter) puBoXx/1aHUIIYM OGWJIaH OGOFIUK IHJOKPHUH MyaMMo cudaTua ypraHui-
raH 6y;n10, YHUHT cMCTeMa/ld MeTaboJIMK Ba OpraHJjap Japaxacujaru acopatjapy 3bTH-
6opJaH yeTAa KoJraH [4].

XX acp Vypranapupa oaub6 OGopuaraH ISNUJAEMHOJIOTHK TaJKUKoTaap yod
yetishmovchiligi faqat galqgonsimon bez kasalliklari bilan cheklanmasdan, umumiy metabolik
buzilishlarga ham olib kelishini ko‘rsatdi. Shu davrda yod tangqisligining o‘sish va rivojlanish
jarayonlariga, aynigsa bolalar organizmiga salbiy ta’siri haqida ilk ilmiy asoslar shakllandi
[5].

1980-1990-yillarda immunologik va biokimyoviy tadqiqotlarning rivojlanishi
natijasida yod yetishmovchiligi fonida endokrin disbalansning buyrak tizimiga ham ta’sir
qilishi mumkinligi haqgida yangi ilmiy qarashlar paydo bo‘ldi. Bu davrda glomerulyar filtratsiya
buzilishi, proteinuriya va mikrotsirkulyatsiya o‘zgarishlari kabi belgilar yod tangqisligi bilan
bog‘liq umumiy patologik jarayonlarning bir qismi sifatida ko‘rib chiqila boshlandi [6].

XXI asrga kelib, molekulyar biologiya va immunnefrologiya sohasidagi yutuqlar yod
yetishmovchiligi va glomerulopatiyalar o‘rtasidagi murakkab o‘zaro bog'liglikni yanada
chuqurroq tushunish imkonini berdi. Zamonaviy tadqgiqotlar ushbu holatda endokrin,
immun va gemodinamik mexanizmlar integratsiyalashgan holda buyrak shikastlanishini
kuchaytirishini tasdiglamoqda [7-15].

Shu tariqa, yod tangqisligi va glomerulopatiyalar o‘rtasidagi klinik va patogenetik
bogliglik haqidagi ilmiy tushunchalar oddiy endokrin kasallik modelidan murakkab
multisistem yondashuv darajasiga evolyutsiya qildi.

Etiologiyasi. So‘nggi besh yillik ilmiy adabiyotlarda yod tangqisligi faqat tireoid
patologiyalarbilanemas,balkibuyrakto‘qimasidagimetabolikvaimmuno‘zgarishlarbilanham

http://doi.org/10.56121/2181-2926-2026-5-2-1330-1340

1331


https://portal.issn.org/resource/ISSN/2181-2926
https://ijsp.uz/index.php/journal/index
http://doi.org/10.56121/2181-2926-2026-5-2-1330-1340

International Journal of Scientific Pediatrics ISSN 2181-2926 (Online)

chambarchas bog'ligligi qayd etilmoqda. Yod yetishmovchiligi oksidativ stressni kuchaytirib,
reaktiv kislorod turlari (ROS) hosil bo'lishini oshiradi va endotelial disfunktsiyani yuzaga
keltiradi[16,17]. Glomerulopatiyalar patogenezida immun komplekslarning glomerulyar
bazal membranaga cho'kishi, komplement tizimi faollashuvi hamda proinflamatuar
sitokinlar (IL-6, TNF-a) ortishi asosiy mexanizmlar sifatida ajratiladi [18]. Ushbu jarayonlar
glomerulyar filtratsiya to‘sigining buzilishiga olib keladi va proteinuriya rivojlanishini
tezlashtiradi. So‘nggi tadqgiqotlarga ko‘ra, yod tangqisligi qalqonsimon gormonlar sintezini
kamaytirib, buyrak gemodinamikasini o‘zgartiradi va renin-angiotenzin-aldosteron tizimini
bilvosita faollashtiradi [19]. Bu esa intraglomerulyar bosim oshishi va sklerotik o‘zgarishlar
rivojlanishiga olib keladi. Genetik jihatdan COL4A3, COL4A4 va COL4A5 genlaridagi
mutatsiyalar glomerulyar bazal membrana struktur barqarorligini buzadi. Ekologik faktor
sifatida yod tanqisligi esa ushbu genetik predispozitsiyaga ega bemorlarda kasallik fenotipini
og‘irlashtirishi mumkinligi ko‘rsatilgan [20].

So‘nggi yillarda o‘tkazilgan Kklinik va eksperimental tadqiqotlar galqonsimon
bez gormonlari va buyrak funksiyasi o‘rtasida muhim fiziologik bog‘liglik mavjudligini
ko‘rsatmoqda. Gipotireoz holatida buyrak qon oqimi kamayishi, renin-angiotenzin-
aldosteron tizimi faolligining o‘zgarishi va glomerulyar filtratsiya tezligining pasayishi
kuzatiladi. Bu o‘zgarishlar uzoq muddatda glomerulyar tuzilmalarga funksional va struktur
zarar yetkazishi mumkin [18,19].

Bundan tashqari, yod tanqisligi immun tizimga ham ta'sir ko‘rsatib, sitokinlar
muvozanatini buzishi va yallig'lanish jarayonlarini faollashtirishi mumkin. Ushbu
immunologik o‘zgarishlar glomerulyar bazal membrana va mezangial hujayralarga ta’sir
qilib, turli glomerulopatiyalar rivojlanishi va kechishining og‘irlashishiga sabab bo‘lishi
ehtimoli mavjud [20].

Klinik amaliyotda uchraydigan asosiy glomerulyar kasalliklar orasida Minimal Change
Disease, Focal Segmental Glomerulosclerosis va IgA Nephropathy kabi holatlarning klinik
kechishida metabolik va endokrin fon muhim ahamiyat kasb etadi [21,22]. Shu bilan birga,
irsiy nefropatiyalar, xususan Alport Syndrome kabi kasalliklarda ham gormonal disbalans
kasallik prognozi va kechishiga qo‘shimcha ta’sir ko‘rsatishi mumkin [23].

Shunga qaramasdan, hozirgi kunda yod tanqisligi mavjud bolalarda glomerulopatiyalar
klinik kechishining o‘ziga xos xususiyatlari, og‘irlik darajasi va davolashga javob reaksiyasi
yetarlicha o‘rganilmagan. Ayniqsa pediatrik populyatsiyada ushbu muammo bo‘yicha tizimli
ilmiy ma’'lumotlar cheklangan.

Shu sababli, ushbu sharh maqolaning maqgsadi - yod tanqisligi mavjud bolalarda
glomerulopatiyalarning klinik kechish xususiyatlarini, patofiziologik mexanizmlarini va
zamonaviy ilmiy adabiyotlar asosida klinik ahamiyatini tizimli tahlil gilishdan iborat.

Patogenezi. Yod tanqisligi sharoitida qalqonsimon bez gormonlari sintezining
pasayishi organizmda chuqur endokrin va metabolik o‘zgarishlarni keltirib chiqaradi.
Tiroksin va triyodtironin darajasining kamayishi natijasida buyrak gemodinamikasi buzilib,
glomerulyar filtratsiya tezligi (GFT) pasayadi hamda buyrak qon oqimi sezilarli darajada
kamayadi. So‘nggi yillarda o‘tkazilgan tadqiqotlar qalqonsimon bez disfunksiyasi buyrak
kasalliklari rivojlanishida muhim mustaqil xavf omili ekanligini tasdiglamoqda[24,25].

Gipotireoz holatida renin-angiotenzin-aldosteron tizimining kompensator faollashuvi
kuzatiladi, bu esa intraglomerulyar bosimning o‘zgarishi va natijada glomerulyar apparatga
ortigcha yuk tushishiga olib keladi. Ushbu jarayon uzoq davom etganda glomerulyar
bazal membrana o‘tkazuvchanligi oshib, proteinuriya rivojlanishi va tubulointerstitsial
shikastlanish bilan yakunlanishi mumkin [26].

Bundan tashqari, zamonaviy adabiyotlarda qalqonsimon bez gormonlari
yetishmovchiligi immun tizim faoliyatiga ham ta’sir qilishi ko‘rsatilgan. Xususan, T-hujayra
javobining buzilishi, yallig'lanish sitokinlari (IL-6, TNF-a) darajasining oshishi va oksidativ
stressning kuchayishi glomerulyar shikastlanish jarayonini tezlashtirishi mumkin [27-30].

Bolalar organizmida ushbu mexanizmlar yanada sezgir kechadi, chunki endokrin
va immun tizimlar hali to'liq barqarorlashmagan bo‘ladi. Shu sababli yod tangqisligi fonida
glomerulopatiyalar klinik jihatdan og‘irroq kechishi, proteinuriya darajasi yuqoriligi va
davolashga javobning sekinlashishi kuzatilishi mumkin [4]. [30].

Klinik kechish xususiyatlari. Yod tanqisligi sharoitida bolalarda glomerulopatiyalar
klinik jihatdan og'ir va progressiv kechishi bilan ajralib turadi. Ushbu holatda asosiy klinik
sindromlar - proteinuriya, shish sindromi va arterial bosim o‘zgarishlari yanada yaqqol
namoyon bo‘ladi. Endokrin disbalans fonida organizmning kompensator mexanizmlari
yetarli darajada samarali ishlamasligi sababli kasallikning surunkali va progressiv kechish
ehtimoli ortadi.
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So‘nggi yillarda o‘tkazilgan tadqgiqotlar qalqonsimon bez disfunksiyasi mavjud
bolalarda glomerulyar filtratsiya tezligining pasayishi, proteinuriya darajasining oshishi
hamdaklinik remissiya davrining uzayishini ko‘rsatgan [28,29]. Bu holatyod yetishmovchiligi
fonida metabolik va immun tizimlar o‘rtasidagi muvozanat buzilishi bilan izohlanadi.

Minimal o‘zgarishlar kasalligi, o‘choqli segmentar glomeruloskleroz va IgA nefropatiya
kabi glomerulyar kasalliklarda yod tanqisligi mavjud bo‘lganda klinik kechish beqaror,
gaytalanishga moyil va davolashga sust javob beruvchi shaklga o‘tadi [30,31].

Bundan tashqari, bolalarda o‘sish va rivojlanishning sekinlashuvi, umumiy holsizlik
hamda metabolik sustlik klinik manzarani yanada og'‘irlashtiradi. Shu sababli yod tanqisligi
mavjud bemorlarda glomerulopatiyalarni erta aniqglash va kompleks (endokrin-nefrologik)
yondashuv asosida davolash muhim klinik ahamiyatga ega [32,33].

Yod tangisligi sharoitida bolalarda glomerulopatiyalar klinik kechishining asosiy
xususiyatlari quyidagi jadvalda keltirilgan. Jadvalda proteinuriya, shish sindromi, arterial
bosim va glomerulyar filtratsiya tezligi kabi asosiy klinik ko‘rsatkichlarning yod yetarli va
yod tanqisligi holatlaridagi farqlari solishtirma tarzda berilgan (1-jadval).

1-jadval. Yod tangqisligi sharoitida bolalarda glomerulopatiyalarning klinik xususiyatlari.
Table 1. Clinical features of glomerulopathies in children with iodine deficiency.

Klinik ko‘rsatkich

Yod yetarli holati

Yod tangqisligi holati

Izoh

Proteinuriya

O‘rtacha, barqaror emas

Yugqori,
persistensiyalanuvchi

Glomerulyar filtratsiya
buzilishi kuchayadi

Shish sindromi

Yengil, episodik

Diffuz va barqaror

Onkotik bosim pasayishi

Arterial bosim

Normal / yengil oshgan

Ko‘pincha gipertenziya

Renin fygiotenzin

aldesteron tizimi

faollashuvi

Glomerulo filtratsiya Normal yoki yengil Sezilarli pasaygan Progressiv buyrak

tezligi pasaygan shikastlanishi
Kasallik kechishi Stabil Progressiv, qaytalanuvchi | Surunkalashuv
tendensiyasi
Davolashga javob Yaxshi Sust Endokrin disbalans ta’siri
Yuqoridagi  jadval ~ma’lumotlari yod tangisligi  sharoitida  bolalarda

glomerulopatiyalarning klinik kechishi sezilarli darajada og'irlashishini ko‘rsatadi. Bunday
bemorlarda proteinuriya darajasining oshishi, shish sindromining kuchayishi hamda
arterial gipertenziya tez-tez uchrashi qayd etiladi. Shuningdek, glomerulyar filtratsiya
tezligining pasayishi kasallikning progressiv kechishini va buyrak funksional buzilishining
chuqurlashishini aks ettiradi. Ushbu o‘zgarishlar endokrin disbalans fonida buyrak
shikastlanishining yanada tez rivojlanishini tasdiqlaydi.

Qalgonsimon bez disfunksiyasi organizmda ko‘plab tizimli o‘zgarishlarga olib keladi,
aynigsa metabolik va buyrak faoliyatiga sezilarli ta’sir ko‘rsatadi. Ushbu o‘zgarishlar klinik
va biokimyoviy ko‘rsatkichlarda aks etadi. Quyidagi jadvalda qalqonsimon bez faoliyatining
buzilishi bilan bog‘liq asosiy laborator va klinik o‘zgarishlar keltirilgan (2-jadval).

2-jadval. Qalgonsimon bez disfunksiyasi bilan bog'liq klinik-biokimyoviy o‘zgarishlar.
Table 2. Clinical and biochemical changes associated with thyroid dysfunction.

Ko'rsatkich 0‘zgarish Klinik ahamiyati

TTG T oshgan Gipotiroid holat indikatori
T3 /T4 | kamaygan Metabolik susayish

Proteinuriya T yuqori Glomerulyar shikastlanish belgisi

Glomerulofiltratsiya tezligi(GFT) | pasaygan Buyrak funksiyasi buzilishi

Yallig'lanish markerlari (C reaktiv T oshgan Immun faollashuv
ogsil, IL-2)
Remissiya vaqti Uzaygan Davolashga sekin javob

2-jadvalda keltirilgan ma’lumotlar qalqonsimon bez disfunksiyasi fonida bolalarda
metabolik va immun o‘zgarishlar rivojlanishini ko‘rsatadi. Xususan, TSH darajasining
oshishi va T3 /T4 gormonlarining kamayishi gipotiroid holatni aks ettiradi hamda metabolik
jarayonlarning susayishiga olib keladi. Shu bilan birga, proteinuriya darajasining ortishi va
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Glomerulofiltratsiya tezligi (GFT) pasayishi buyrak shikastlanishining chuqurlashganligini
bildiradi.

Yallig'lanish markerlarining oshishi esa immun tizim faollashuvini ko‘rsatib,
glomerulyar jarayonlarning kuchayishini tasdiglaydi. Remissiya davrining uzayishi esa
davolashga javobning sustligini ifodalaydi va bunday bemorlarda kompleks (endokrin va
nefrologik) yondashuv zarurligini asoslaydi.

Adabiyotlarda yod tangqisligi fonida yuzaga keladigan qalqonsimon bez disfunksiyasi,
immun tizim faollashuvi hamda metabolik va gemodinamik o‘zgarishlarning glomerulyar
shikastlanish rivojlanishidagi ozaro bog‘ligligi keng yoritilgan [33-35]. Ushbu murakkab
patogenetik mexanizmlar va ularning ketma-ket bosqichlari quyidagi sxemada
umumlashtirilgan (1-rasm).

1-rasm. Yod tanqisligi sharoitida glomerulopatiya rivojlanish mexanizmi.
Figure 1. Mechanism of glomerulopathy development in iodine deficiency conditions.
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Ushbu sxema yod tangisligi sharoitida glomerulopatiya rivojlanishining asosiy
patogenetik bosqichlarini aks ettiradi. Yod yetishmovchiligi natijasida qalqonsimon bez
gormonlari (T3 va T4) darajasi kamayadi, bu esa metabolik jarayonlarning susayishiga olib
keladi. Natijada endotelial disfunktsiya va immun tizim faollashuvi yuzaga kelib, sitokinlar
(xususan IL-2 vaIL-6) ishlab chiqgarilishi ortadi. Ushbu o‘zgarishlar glomerulyar yallig‘lanishni
kuchaytirib, proteinuriya va glomerulyar filtratsiya tezligining pasayishiga sabab bo‘ladi.
Yakuniy bosqichda jarayon surunkali glomerulopatiya shakllanishi bilan davom etadi[33].

So‘nggi yillarda yod tanqisligi nafaqat endokrin tizimga, balki boshqa organ
va tizimlarga, xususan buyrak faoliyatiga ham sezilarli ta’sir ko‘rsatishi aniglangan.
Qalgonsimon bez gormonlari (triyodtironin -T3 va tiroksin - T4) organizmda metabolik
jarayonlar, gemodinamik holat va buyrak perfuziyasini tartibga solishda muhim rol o‘ynaydi.
Shu sababli ularning yetishmovchiligi buyrak funksional holatiga bevosita va bilvosita ta’sir
qiladi [34,35].

Klinik va eksperimental tadqiqotlarda gipotiroid holatlarda glomerulyar filtratsiya
tezligining (GFT) pasayishi, buyrak qon ogimining kamayishi va filtratsion yuzaning qisqarishi
gayd etilgan. Bu o‘zgarishlar natijasida azotli metabolitlar to‘planishi va proteinuriya
rivojlanishi kuzatiladi [35,36]. Ayrim mualliflar yod tangisligi bilan bog‘liq gipotiroidiya
sharoitida GFT 20-40% gacha kamayishi mumkinligini ko‘rsatgan [3].Bundan tashqari,
yod tangqisligi immun tizim faoliyatiga ham ta'sir ko‘rsatib, proyalliglanish sitokinlari
(xususan IL-2, IL-6) ishlab chiqarilishini kuchaytiradi. Ushbu sitokinlar glomerulyar bazal
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membranani shikastlab, uning o‘tkazuvchanligini oshiradi va proteinuriya rivojlanishiga olib
keladi[37,38]. Shu bilan birga, oksidativ stressning ortishi va antioksidant himoya tizimining
susayishi ham buyrak to‘qimasida strukturaviy o‘zgarishlarni chuqurlashtiradi[38]. Bolalarda
o‘tkazilgan epidemiologik kuzatuvlar shuni ko‘rsatadiki, yod tanqisligi darajasi oshgani sari
proteinuriya ko‘rsatkichlari ortadi va GFT pasayish tendensiyasi kuchayadi. Aynigsa, og‘ir yod
yetishmovchiligi holatlarida buyrak funksiyasining progressiv buzilishi va surunkali buyrak
kasalliklariga o‘tish xavfi yuqori bo‘ladi [34-39].Shunday qilib, mavjud adabiyotlar yod
tangqisligi va buyrak funksiyasi o‘rtasida yaqqol teskari bogliglik mavjudligini tasdiglaydi:
yod yetishmovchiligi kuchaygan sari proteinuriya ortadi va glomerulyar filtratsiya tezligi
pasayadi. Ushbu qonuniyat quyidagi klinik grafikda aks ettirilgan (2-rasm).

2-rasm. Yod tanqisligi darajasi va buyrak funksiyasi o‘zgarishi.
Figure 2. Degree of iodine deficiency and changes in kidney function.
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Yod tangisligi sharoitida rivojlanadigan glomerulopatiyalarning klinik namoyon
bo‘lishi kop hollarda o‘zaro bog'liq sindromlar majmuasi sifatida kuzatiladi. Zamonaviy ilmiy
manbalarda bu holat glomerulyar shikastlanish bilan bog‘liq uch asosiy klinik belgining -
proteinuriya, shish sindromi va arterial gipertenziyaning birgalikda namoyon bo‘lishi
orqali tavsiflanadi [39,40].Proteinuriya glomerulyar filtratsion to‘signing o‘tkazuvchanligi
ortishi natijasida yuzaga kelib, kasallikning eng erta va sezgir belgilaridan biri hisoblanadi.
Tadqgiqotlar shuni ko‘rsatadiki, qalqonsimon bez gormonlari yetishmovchiligi fonida
bazal membrana strukturasi o‘zgarib, ogsil yo‘qotilishi kuchayadi [41].Shish sindromi esa
proteinuriya natijasida yuzaga keladigan gipoalbuminemiya va onkotik bosimning pasayishi
bilan bog‘lig bo‘lib, buyrak va suyuqlik almashinuvi buzilishining klinik ifodasi sifatida
garaladi [42]. Arterial gipertenziya esa renin-angiotenzin-aldosteron tizimining faollashuvi,
natriy va suyuqlik retensiyasi hamda tomir tonusining o‘zgarishi bilan izohlanadi. Yod
tanqisligi fonida bu mexanizmlar yanada kuchayib, buyrak shikastlanishini chuqurlashtiradi
[42,43].

Shunday qilib, yuqoridagi uch asosiy klinik belgi yagona patogenetik jarayon
glomerulyar shikastlanish bilan o‘zaro bog‘liq holda shakllanadi va kasallikning klinik
triadasini tashkil etadi. Ushbu o‘zaro bog‘liqlik quyidagi sxemada aks ettirilgan (3-rasm).

Diagnostika.Glomerulopatiyalar diagnostikasi kompleks yondashuv asosida amalga
oshiriladi.

Laborator usullar:

e umumiy siydik tahlili (proteinuriya, gematuriya)

e gonda kreatinin va mochevina darajasi

e glomerulyar filtratsiya tezligi (GFT)

So‘nggi tadqgiqotlarda yod tangqisligi darajasi va proteinuriya og‘irligi o‘rtasida statistik
jihatdan ahamiyatli bog‘liglik aniglangan [44].

Genetik testlar:

COL4A genlari va boshqa podotsit struktur ogsillari mutatsiyalarini aniqlash
zamonaviy nefrologiyada muhim o‘rin egallaydi. Genetik skrining irsiy nefropatiyalarni erta
aniqlash imkonini beradi [45].

Instrumental diagnostika:

e buyrak ultratovush tekshiruvi

e Doppler ultratovush

e buyrak biopsiyasi

Biopsiya natijalarida mezangial proliferatsiya, segmentar skleroz va bazal membrana
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qalinlashuvi ko‘p hollarda aniqlanadi [5-12,40].

3-rasm. Glomerulopatiyada uchraydigan triada simptomlar.
Figure 3. Triad of symptoms seen in glomerulopathy.
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Davolash va profilaktika

Glomerulopatiyalarni davolash kasallik progresini sekinlashtirish va buyrak
funksiyasini saqlashga qaratiladi. Standart terapiyaga APF ingibitorlari (angiotenzinga
aylantiruvchi fermentingibitorlari) va simptomatik davolash kiradi. Yod tanqisligi aniglangan
bemorlarda yod preparatlari (kaliy yodid) va ovqatlanishni korreksiya qilish tavsiya etiladi.
Yangi yondashuvlar sifatida immun va sitokinlarni bloklovchi hamda antioksidant terapiyalar
gollanilmoqda. So‘nggi tadqiqotlar yod tanqisligini bartaraf etish buyrak funksiyasi
barqarorligini yaxshilashi mumkinligini ko‘rsatadi [40], (4 rasm).

Profilaktika: Glomerulopatiyalarning rivojlanishi va progressiyasini oldini olishda
profilaktik choralar muhim klinik ahamiyatga ega bo‘lib, ayniqsa yod tanqisligi keng tarqalgan
hududlarda ularning oz vaqtida amalga oshirilishi kasallikning og'ir kechishini kamaytiradi.

Birinchi navbatda, yod tanqis hududlarda aholi, xususan bolalar populyatsiyasi
uchun ommaviy skrining dasturlarini joriy etish muhim hisoblanadi. Bunday dasturlar
galgonsimon bez funksional holatini erta aniqlash, yod yetishmovchiligi darajasini baholash
va xavf guruhlarini belgilash imkonini beradi. Skrining jarayonida TTG, T4 darajalari hamda
siydikdagi yod migdorini aniglash tavsiya etiladi.

Ikkinchidan, glomerulopatiyalar rivojlanish xavfi bo‘lgan bolalarda muntazam
nefrologik monitoring olib borish zarur. Bu kuzatuv Kklinik belgilarni erta aniqlash,
kasallikning latent bosqichida o‘zgarishlarni kuzatish va progressiyani oldini olishga yordam
beradi. Monitoring jarayoniga arterial bosim nazorati, shish sindromini baholash hamda
umumiy klinik tekshiruvlar kiradi.

Uchinchidan, buyrak funksiyasini erta baholash maqgsadida glomerulyar filtratsiya
tezligi (GFT)ni muntazam monitoring qilish va siydik tahlillarini (proteinuriya,
mikroalbuminuriya) davriy ravishda o‘tkazish tavsiya etiladi. Ushbu ko‘rsatkichlar
kasallikning subklinik bosqichini aniqlash va erta intervensiya qilish imkonini beradi.

Umuman olganda, kompleks profilaktika yondashuvi - yod tangqisligini korreksiya
qilish, nefrologik kuzatuv va laborator monitoringni oz ichiga olgan holda - bolalarda
glomerulopatiyalar rivojlanish xavfini kamaytirishda muhim strategik ahamiyat kasb etadi.

Muhokama. Mazkur tadqiqot natijalari yod tanqisligi mavjud bolalarda
glomerulopatiyalar klinik kechishi og‘irroq va progressiv xarakterga ega ekanligini ko‘rsatdi.
Xususan, proteinuriya darajasining yuqoriligi, glomerulyar filtratsiya tezligining pasayishi
hamda kasallikning qaytalanuvchan kechishi aniqlangan holatlarning asosiy belgilaridan
biri hisoblanadi. Ushbu natijalar shuni anglatadiki, yod yetishmovchiligi nafagat endokrin
tizimga, balki buyrak faoliyatiga ham bevosita ta’sir ko‘rsatadi.

Olingan natijalar boshga ilmiy tadqgiqotlar bilan tagqoslanganda, ular Zimmermann
va hamkorlari [40].hamda Pearce va boshqalar [49]. tomonidan ta’riflangan ma’'lumotlarga
mos keladi, ya'ni yod tanqisligi tizimli metabolik buzilishlarga olib keladi. Shu bilan birga,
Rhee va hammualliflar[39-46].tadqgiqotlarida qayd etilganidek, qalqonsimon bez funksiyasi
va buyrak faoliyati o‘rtasida uzviy bog‘liglik mavjud. Biroq ayrim tadqiqotlarda bu bog‘liglik
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kamroq ifodalangan bo‘lib, bu farglar tadqiqot dizayni va populyatsiya xususiyatlari bilan
izohlanishi mumkin.

4-rasm. Yod tangisligi bilan bog‘liq glomerulopatiyalarda diagnostik va davolash algoritmi.
Figure 4. Diagnostic and treatment algorithm for glomerulopathies associated with iodine

deficiency.
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[ ACE - angiotenzin aylantiruvchi ferment ingibitori; ARB - angiatenzin retseptor blokatori; GFR - glomerulyar filtratsiya tezligi; EPO - eritropoetin,

Aniqglangan o‘zgarishlarning patofiziologik mexanizmlari qalqonsimon bez
gormonlariyetishmovchiligi bilan bog‘lig. Gipotiroid holatda buyrak gemodinamikasi buzilib,
glomerulyar filtratsiya tezligi pasayadi va renin-angiotenzin-aldosteron tizimi faollashadi [7-
9,42]. Bundan tashqari, yod tanqisligi fonida oksidativ stress kuchayishi va proinflamator
sitokinlar ishlab chiqarilishining ortishi glomerulyar bazal membrana shikastlanishini
chuqurlashtiradi [1-7,46]. Ushbu mexanizmlar natijasida proteinuriya va buyrak funksional
yetishmovchiligi rivojlanadi.

Mazkur natijalarning klinik ahamiyati shundan iboratki, yod tanqisligi mavjud
bolalarda glomerulopatiyalarni erta aniglash va kompleks yondashuv asosida davolash
zarur. Aynigsa, endokrin va nefrologik monitoringni birgalikda olib borish kasallik
progressiyasini sekinlashtirishda muhim rol o‘ynaydi. Bu esa amaliy tibbiyotda diagnostika
va davolash strategiyalarini takomillashtirishga xizmat qiladi. Shu bilan birga, tadgiqotning
ayrim cheklovlari mavjud. Jumladan, mavjud ma'lumotlarning asosiy qismi adabiyotlar
sharhiga asoslangan bo‘lib, keng ko‘lamli klinik kuzatuvlar yetarli emas. Bundan tashqari,
pediatrik populyatsiyada yod tanqisligi va glomerulopatiyalar o‘rtasidagi bog‘liglikni chuqur
o‘rganishga qaratilgan tadqiqotlar soni cheklangan.

Kelgusida ushbu yomalishda keng qgamrovli klinik va eksperimental tadqiqotlar
o‘tkazish magsadga muvofiqdir. Aynigsa, yod tangqisligining turli darajalari va glomerulyar
kasalliklarning klinik shakllari o‘rtasidagi bogliglikni aniglash muhim ilmiy ahamiyat kasb
etadi.
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Xulosa. Adabiyotlar tahlili shuni ko‘rsatadiki, yod tangisligi bolalar organizmida
glomerulopatiyalar rivojlanishi va ularning klinik kechishiga sezilarli ta’sir ko‘rsatuvchi
muhim omil hisoblanadi. Ushbu holat qalqgonsimon bez gormonlari yetishmovchiligi orqali
endokrin, immun va gemodinamik tizimlarda murakkab o‘zgarishlarni yuzaga keltirib,
buyrak funksiyasining buzilishiga olib keladi.

Yod tanqisligi fonida glomerulyar filtratsiya tezligi pasayadi, proteinuriya darajasi
ortadi hamda kasallikning progressiv va qaytalanuvchan kechishi kuzatiladi. Bundan
tashqari, bunday bemorlarda davolashga javob sust bo‘lib, remissiya davri uzayadi.

Bolalar populyatsiyasida ushbu o‘zgarishlar yanada yaqqol namoyon bo‘lib,
kasallikning og'‘ir kechishiga sabab bo‘ladi. Shu sababli yod tanqisligi mavjud bolalarda
glomerulopatiyalarni erta aniqlash, ularni kompleks baholash va endokrin hamda nefrologik
yondashuv asosida davolash muhim klinik ahamiyatga ega. Shuningdek, yod tanqisligini
o'z vaqtida korreksiya qilish (yod preparatlari va ovqatlanishni to‘g‘rilash orqali) buyrak
funksiyasini barqarorlashtirish va kasallik progresiyasini sekinlashtirishda muhim ahamiyat
kasb etadi.

Kelgusida ushbu yo‘nalishda, aynigsa pediatrik bemorlar orasida, keng ko‘lamli klinik
va eksperimental tadqiqotlar o‘tkazish zarur. Bu esa yod tanqisligi va glomerulopatiyalar
o‘rtasidagi bog‘liglikni yanada chuqurroq o‘rganish hamda samarali davolash strategiyalarini
ishlab chiqish imkonini beradi.

Tadqiqotning shaffofligi. Tadqiqotga xomiylik qilingan emas va tadqiqotni
moliyaviy yordam bilan ta'minlash uchun tashkiliy manbaalardan foydalanilmagan. Barcha
tadqiqot xarajatlari mustaqil ravishda amalga oshirildi va tadqiqotning natijalari, usullari
va xulosalariga hech qanday tashqi manfaatlar ta'sir ko'rsatmagan. Qo'lyozmaning yakuniy
versiyasini nashrga taqdim etish uchun fagat mualliflar javobgardir.

Moliyaviy va boshqa munosabatlarni oshkor qilish. Tadqgiqotda moliyaviy va boshqa
manfaatlar bilan bog'liq hech gqanday aloqalar mavjud emas. Tadqiqotning barcha xarajatlari
mustaqil ravishda amalga oshirildi va moliyaviy qo‘llab-quvvatlash uchun tashqi tashkilotlar
yoki xomiylar jalb gilinmadi. Shuningdek, tadqiqotda foydalanilgan metodologiya, natijalar
va xulosalar hech qanday tashqi moliyaviy yoki manfaatlar ta'siriga uchramagan. Tadqiqotni
amalga oshirishda mustaqillik va shaffoflik ta'minlangan va bu borada hech ganday
manfaat ziddiyatlari yo'q. Barcha mualliflar tadqiqotning konsepsiyasi va dizaynida hamda
qo‘lyozmani yozishda ishtirok etishdi. Qo‘lyozmaning yakuniy versiyasi barcha mualliflar
tomonidan ma’qullangan.
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Annotatsiya.

Kirish. Bolalarda polineyropatiyalarni o'z vaqtida tashxislash zamonaviy bolalar
nevrologiyasining dolzarb muammosi bo'lib, etiologik farglash va immunologik baholash
diagnostikaniqlikni sezilarli darajada oshiradi. Tadqiqotning maqsadi - yallig'lanish vanaslli
polineyropatiyali bolalarda etiologik omillar hamda immunologik holatni baholash asosida
yuqori sezuvchanlikka ega kombinlangan diagnostik algoritm ishlab chiqish edi. Materiallar
va usullar. Diagnostik algoritmni optimallashtirish magsadida kombinlangan ball tizimi
ishlab chiqildi: OMS ogsili, IgG, CRP va motor NCV ko'rsatkichlarining z-standartlashtirilgan
yig'indisi (z-CSF + z-IgG + z-CRP - z-NCV) asosida yallig‘lanish va naslli polineyropatiyalarni
ishonchli farglash imkonini beruvchi integrativ diagnostik model shakllandi. Statistik
tahlil GraphPad Prism 10 dasturida amalga oshirildi. Tarqalish normalligi Shapiro-Wilk
testi orqali baholandi. Prospektiv-retrospektiv tadqiqot 2022-2025-yillarda o'tkazildi.
105 nafar bola (1-18 yosh) uch guruhga ajratildi: yallig'lanish polineyropatiyasi (n=45),
naslli polineyropatiya (n=30) va nazorat (n=30). Klinik, immunologik (IgG, IgM, IgA, CD3*/
CD4*/CD8*, TNF-a, IL-6), ENMG va genetik usullar qo'llanildi. Natijalar va muhokama.
Yallig'lanish guruhida CD4*/CD8" nisbati (1,20+0,35) pasaygan, IgG (14,58+3,33 g/L), TNF-«
va IL-6 sezilarli oshgan (p<0,0001). Naslli guruhda immunologik o'zgarishlar kuzatilmadi.
Kombinlangan diagnostik algoritm AUC=0,986 ko'rsatkichi bilan yuqori aniqglikni ta'minladi.
Xulosa. Ishlab chigilgan kombinlangan algoritm yallig'lanish va naslli polineyropatiyalarni
ishonchli farqlash imkonini beradi, mintaqaviy klinik amaliyotga joriy etish tavsiya etilad.i.

Kalit so‘zlar: bolalar polineyropatiyasi, immunologik status, etiologik omillar,
diagnostik algoritm, anti-gangliozid antitanachalar, Giyen-Barre sindromi, CMT,
elektroneyromiyografiya.
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Abstract.

Introduction. The timely diagnosis of polyneuropathies in children is a pressing
issue in modern pediatric neurology, where etiological differentiation and immunological
assessment significantly increase diagnostic accuracy. The aim of the study was to develop a
highly sensitive, combined diagnostic algorithm based on the evaluation of etiological factors
and immunological status in children with inflammatory and hereditary polyneuropathies.
Materials and Methods. To optimize the diagnostic algorithm, a combined scoring system
was developed. An integrative diagnostic model, based on the z-standardized sum of CSF
protein, IgG, CRP, and motor NCV indicators (z-CSF + z-IgG + z-CRP - z-NCV), was established
to reliably differentiate between inflammatory and hereditary polyneuropathies. Statistical
analysis was performed using GraphPad Prism 10 software. The normality of distribution
was assessed using the Shapiro-Wilk test. This prospective-retrospective study was
conducted from 2022 to 2025. A total of 105 children (aged 1-18) were divided into
three groups: inflammatory polyneuropathy (n=45), hereditary polyneuropathy (n=30),
and control (n=30). Clinical, immunological (IgG, IgM, IgA, CD3+/CD4+/CD8+, TNF-qa, IL-
6), electroneuromyography (ENMG), and genetic methods were employed. Results and
Discussion. In the inflammatory group, a decreased CD4+/CD8+ ratio (1.20+0.35) was
observed, along with a significant increase in IgG (14.58+3.33 g/L), TNF-q, and IL-6 levels
(p<0.0001). Noimmunological changes were observed in the hereditary group. The combined
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diagnostic algorithm demonstrated high accuracy, with an AUC of 0.986. Conclusion. The
developed combined algorithm allows for the reliable differentiation of inflammatory and
hereditary polyneuropathies and is recommended for implementation in regional clinical
practice.

Key words: pediatric polyneuropathy, immunological status, etiological factors,
diagnostic algorithm, anti-ganglioside antibodies, Guillain-Barré syndrome, CMT,
electroneuromyography.

Kirish. Bolalik davridagi polineyropatiyalar periferik nerv tizimining tizimli
yallig‘lanish, autoimmun, naslli yoki metabolik kelib chiqishli zararlanishi sifatida tasniflanib,
og'ir nevrologik nugsonlarga va nogironlikka olib kelishi mumkin [1,2]. Bolalik davrida
polineyropatiyalarning o‘rtacha yillik incidentligi 1.5-2.0 hodisa/100 000 ko‘rsatkichini
tashkil etadi, ammo o‘rta va yuqori daromadli mamlakatlarda klinik shubha va diagnostika
imkoniyatlariga qarab bu ragamlar farqlanadi [3,5].

Yallig‘lanishga bogliq polineyropatiyalar ichida Giyen-Barre sindromi (GBS) va
surunkali yallig‘lanish demielinizatsiya qiluvchi polineyropatiya (CIDP) eng keng tarqalgan
shakllar hisoblanadi. Ularning patogenezida hujayrali va gumoral immunitetning buzilishi,
jumladan CD4*/CD8* T-limfotsitlar nisbatining o‘zgarishi, gangliozidlarga (GM1, GD1a,
GQ1b) garshi antitanachalarning hosil bo‘lishi hamda yallig‘lanish sitokinlari (TNF-a, IL-6)
ekspressiyasining o‘sishi hal giluvchi rol o‘ynaydi [4,7,8]. Naslli polineyropatiyalar (Sharko-
Mari-Tutus, CMT) esa bolalarda surunkali progressiv harakat-sezgi neyropatiyalar orasida
birinchi o‘rinda turadi va ko‘pincha PMP22 dublikatsiyasi (CMT1A), MFN2, GJB1 yoki MPZ
genlaridagi mutatsiyalar bilan bog‘liq [6,12,13].

Bolalarda polineyropatiyaning klinik tasviri ko‘pincha o‘zgaruvchan va nospetsifik
bolib, yoshga bogliq holda farqlanadi: kichik yoshdagi bolalarda yurish buzilishi va
gipotoniya, katta yoshdagilarda esa parez, sezgi pasayishi va paychalik refleksining yo‘qligi
ustuvor bo‘ladi [9,10]. Diagnostika qiyinchiliklari nafagat klinik belgilarning xilma-xilligi,
balki tashxis algoritmlarining yetarli darajada birlashtirilmaganligi bilan ham bog'iq.
So‘nggi xalqaro tavsiyalarga ko‘ra, kompleks tashxis quyidagi tarkibiy qismlardan iborat
bo‘lishi lozim: klinik-anamnestik baholash, elektroneyromiyografiya (ENMG), immunologik
tekshiruvlar, likvor (CSF) tahlili va kerak bo‘lganda molekulyar-genetik diagnostika[1,3,9,15].

Hozirgi paytda O‘zbekiston Respublikasi hamda Markaziy Osiyo regionida bolalar
polineyropatiyalarining etiologik tuzilmasini va immunologik markerlar profilini
sistemali baholaydigan tadqiqotlar yetarli emas. Mintaqaviy diagnostika protokollarini
takomillashtirish uchun klinik-immunologik va genetik ma’lumotlarning birlashtirilishi
alohida ahamiyat kasb etadi.

Mazkur tadqiqotning maqsadi — yallig‘lanish va naslli polineyropatiyali bolalarda
etiologik omillar va immunologik holatni baholash hamda ushbu ma’lumotlar asosida
sezuvchanligi va spetsifikligi yuqori bo‘lgan kombinirlangan diagnostika algoritmini ishlab
chigishdan iborat.

Materiallar va metodlar. Tadqiqot dizayni va bemorlar. Ushbu prospektiv-
retrospektiv tadqiqot 2022-2025-yillar oralig‘ida Farg‘ona viloyat bolalar ko‘p tarmoqli
tibbiyot markazi, Farg‘ona viloyati Skrining markazi va affilirlangan klinik bazalarda olib
borildi. Tadqiqotga 105 nafar bola (1-18 yosh) jalb qilindi va ular uch guruhga tagsimlandi:

1-guruh - yalliglanish bilan bogliq polineyropatiyalarga ega bemorlar (n=45).
Ushbu guruh tarkibiga GBS, CIDP, post-infeksion va autoimmun polineyropatiyalar kiritildi;
aytib o‘tish joizki, autoimmun shakllar etiologiyasining xilma-xilligini hisobga olgan holda
subgruppa sifatida alohida tahlil qilindi.

2-guruh - naslli (genetik) polineyropatiyalarga ega bemorlar (n=30). Ma'lumotlar
Farg‘ona viloyati Skrining markazi bazasida retrospektiv tarzda yig‘ildi, ayrim hodisalar
prospektiv kuzatuv asosida o‘rganildi.

3-guruh - nazorat guruhi (n=30). Ushbu guruhga periferik nerv tizimi kasalligi mavjud
bo‘lmagan, somatik jihatdan sog‘lom bolalar kiritildi.

Kiritish va istisno mezonlari

Kiritish mezonlari: 1-18 yoshdagi bolalar; klinik va elektrofiziologik tasdiglangan
polineyropatiya tashxisi (1- va 2-guruhlar); ota-onaning yozma roziligi. Istisno mezonlari:
keyingi 6 oy ichida o‘tkir infektsion kasallik, onkologik kasalliklar, sistemik kortikosteroid
yoki immunosupressiv terapiya, og‘ir somatik patologiya hamda ma’lumotlar tahlili uchun
zarur ma’'lumotlar to‘liq emasligi.

Klinik va laborator tekshiruvlar

Barcha bemorlarda standartlashtirilgan nevrologik tekshirish, anamnez to‘plash, kuch
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baholash (MRC shkalasi), sezgi va vegetativ funktsiyalar baholandi. Laborator tekshiruvlar
tarkibida umumiy va biokimyoviy qon tahlili, C-reaktiv ogsil (CRP, mg/L), immunoglobulinlar
(IgG, IgM, IgA — g/L) hamda oqim sitometriyasi orqali T-limfotsit subpopulyatsiyalari
(CD3%, CD4%, CD8" — % bo'yicha) o‘rganildi. Yallig'lanish sitokinlari TNF-a va IL-6 ELISA
usulida (Vector-Best, RF) aniqlandi. Anti-gangliozid antitanachalar (anti-GM1, anti-GQ1b)
immunoblot usulida o‘lchandi. Likvor (CSF) tahlili klinik ko‘rsatma asosida o‘tkazildi va
umumiy oqsil miqdori baholandi.

Elektroneyromiyografiya (ENMG)

Motor va sezgi nervlarning o‘tkazuvchanlik tezligi (NCV, m/s), distal latentlik, M-javob
amplitudasi va F-to‘lqin parametrlari Neurosoft Neuro-MEP qurilmasi yordamida o‘lchandi.
Demielinizatsiya kriteriyalari sifatida EFNS/PNS 2021-yil tavsiyalari qo‘llanildi [3].

Genetik diagnostika

Naslli polineyropatiyalar guruhida MLPA usuli orqali PMP22 dublikatsiyasi/delesi va
keyingi avlod sekvenirlash (NGS) panelida MFN2, G]JB1, MPZ va boshqa CMT bilan bog‘liq
genlar tekshirildi.

Statistik tahlil

Statistik tahlil GraphPad Prism 10 (GraphPad Software, San Diego, AQSh) dasturi
yordamida amalga oshirildi. Sonli ko‘rsatkichlar o‘rtacha giymat + standart og‘ish (M = SD)
ko‘rinishida taqdim etildi. Tarqalish normalligi Shapiro-Wilk testi orqali baholandi. Uchta
guruh o‘rtasidagi taqqoslash bir tomonlama dispersiyaviy tahlil (one-way ANOVA) va Tukey
HSD post-hoc testiyordamida o‘tkazildi; ikki guruh o‘rtasidagi farqlar Welch t-testi yordamida
hisoblandi. Sifat ko‘rsatkichlari uchun x? (xi-kvadrat) testidan foydalanildi. Diagnostika
algoritmining samaradorligi ROC-tahlil va AUC hisoblash orqali baholandi. p<0,05 giymati
statistik jihatdan ahamiyatli deb qabul qilindi.

Etika

Tadqiqot Helsinki deklaratsiyasi tamoyillariga muvofiq olib borildi va Farg‘ona jamoat
salomatligi tibbiyot instituti Etika qo‘mitasi tomonidan ma’qullandi (bayonnoma Ne¢ 14,
2023-y.).

Natijalar. Bemorlar guruhlarining umumiy tavsifi

1-guruh bemorlarining o‘rtacha yoshi 7.44 + 3.26 yoshni, 2-guruhniki 9.71 * 3.81
yoshni va 3-guruhniki 8.53 * 2.60 yoshni tashkil qildi (one-way ANOVA, F=4.40, p=0.0147).
Jinsiy tagsimot guruhlar bo‘yicha bir-biriga yaqin bo‘ldi (x?=1.18, p=0.553). 1-guruhda
yalliglanish-aralash polineyropatiyalarning etiologik tuzilmasida GBS yetakchi shakl bo‘lib
chiqdi (n=18; 40.0%), undan keyin CIDP (n=11; 24.4%) va post-infeksion shakllar (n=9;
20.0%) joylashdi (1-rasm). Naslli guruhda CMT1A demielinizatsiya shakli ustuvor bo‘ldi
(n=14; 46.7%).

1-jadval. Tadqgiqot guruhlarining demografik va asosiy klinik xususiyatlari.
Table 1. Demographic and main clinical characteristics of the study groups.

Ko‘rsatkich 1-guruh (n=45) 2-guruh (n=30) 3-guruh (n=30)
Yosh, yil (M # SD) 7.44 +3.26 9.71+3.81 8.53 £2.60 0.015
Jins (0'g'il/qiz) 24/21 17/13 16/14 0.553
Kasallik davomiyligi, | 1.4 + 0.9 36.5+18.2 — <0.0001
oy
Yurish buzilishi, n 38 (84.4) 28(93.3) 0(0.0) <0.0001
(%)
Periferik refleks 42 (93.3) 29 (96.7) 0 (0.0) <0.0001
pasayishi, n (%)
Sezgi buzilishi, n 31 (68.9) 22 (73.3) 0 (0.0) <0.0001
(%)

Immunoglobulinlar va T-hujayrali immunitet

1-guruh bemorlarida zardob IgG miqdori 14.58 * 3.33 g/L ni, 2-guruhda 11.13 *
1.80 g/L va nazorat guruhida 10.30 * 1.58 g/L ni tashkil qildi (F=30.85; p<0.0001). IgM
va IgA bo'yicha ham 1-guruhda nazoratga nisbatan ishonchli darajada yuqori giymatlar
kuzatildi (mos ravishda p<0.0001). 2-guruhda esa immunoglobulinlar darajasi nazorat
ko‘rsatkichlaridan deyarli fargqlanmadi (p=0.06-0.59), bu naslli polineyropatiyalarning
gumoral immun reaksiyaga ega emasligini ko‘rsatadi (2-rasm).
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1-rasm. Tadqiqot guruhlaridagi polineyropatiyalarning etiologik tuzilmasi (GBS — Giyen-
Barre sindromi; CIDP — surunkali yalliglanish demielinizatsiya qiluvchi polineyropatiya;
CMT — Sharko-Mari-Tutus kasalligi; HSAN — naslli sezgi-vegetativ neyropatiya).

Figure 1. Etiological structure of polyneuropathies in the study groups (GBS - Guillain-Barré
syndrome; CIDP - chronic inflammatory demyelinating polyneuropathy; CMT - Charcot-
Marie-Tutus disease; HSAN - hereditary sensory-vegetative neuropathy).
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2-rasm. Tadqgiqot guruhlarida immunoglobulinlar (IgG, IgM, IgA) miqdori. Quticha-grafiklar
mediana, kvartillar va min/max qiymatlarni ko‘rsatadi. Barcha ko‘rsatkichlar bo‘yicha
ANOVA p<0.0001.

Figure 2. Immunoglobulin levels (IgG, IgM, IgA) in the study groups. Box plots show median,
quartiles, and min/max values. ANOVA p<0.0001 for all parameters.
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T-limfotsitlar subpopulyatsiyalari tahlilida 1-guruhda CD3" va CD4" hujayralar
miqdorining pasayishi, CD8* ekspressiyasining nisbatan oshishi qayd etildi. Natijada
CD4*/CD8" nisbati 1-guruhda 1.20 * 0.35 ni tashkil qildi va nazorat guruhidagi 1.83 *
0.33 giymatdan keskin past bo‘ldi (p<0.0001). 2-guruhda CD4*/CD8" nisbati 1.69 + 0.32 ni
tashkil etib, nazoratdan ahamiyatli darajada farglanmadi (p=0.10), bu T-hujayrali immunitet
o‘zgarishlari yallig‘lanish polineyropatiyalariga xos ekanligini tasdiglaydi (3-rasm).

Yallig‘lanish sitokinlari va likvor tekshiruvi natijalari

Pro-yalliglanish sitokinlari miqdori yalliglanish polineyropatiyalari guruhida
sezilarli darajada oshgan: TNF-a 22.57 + 7.17 pg/mL (nazoratda 7.14 = 2.10; p<0.0001),
IL-6 esa 15.61 * 6.37 pg/mL (nazoratda 4.08 = 1.45; p<0.0001) ni tashkil etdi. CRP miqdori
1-guruhda 19.23 * 9.55 mg/L bolib, 2- va 3-guruhlarda mos ravishda 3.24 * 1.28 va 2.68 *
1.19 mg/L darajasida saqlanib qoldi.

Likvor tahlili 1-guruhda umumiy ogsil miqdorining nazoratga nisbatan 3.7 marta
ortishini ko'rsatdi (0.92 # 0.30 g/L vs 0.25 + 0.06 g/L; p<0.0001). Bu ko‘rsatkich CIDP
va GBS xos bo‘lgan «albuminositologik dissosiatsiya» belgisini aks ettiradi [1,9]. ENMG
ma’lumotlariga ko‘ra, 1-guruhda motor NCV o‘rtacha 28.28 + 7.93 m/s ni, 2-guruhda esa
undan ham past — 23.63 * 6.09 m/s ni tashkil etdi, bu CMT1A uchun tipik bo‘lgan og'ir
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demielinizatsiya bilan izohlanadi (4-rasm).

3-rasm. T-limfotsitlar subpopulyatsiyalari (CD3*, CD4*, CD8*) ko‘rsatkichlari. Ustunlar -
o'rtacha giymat # SD. Yallig'lanish guruhida CD4* pasaygan, CD8" esa nisbatan oshgan.
Figure 3. T-lymphocyte subpopulations (CD3*, CD4*, CD8%). Bars are mean + SD. CD4*
decreased in the inflammation group, while CD8" increased relatively.
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2-jadval. Immunologik va yallig‘lanish markerlarining guruhlar bo‘yicha solishtirilishi.
Table 2. Comparison of immunological and inflammatory markers by group.

Parametr 1-guruh (n=45) | 2-guruh (n=30) | 3-guruh (n=30) | F p (ANOVA)
IgG, g/L 14.58 +3.33 11.13+1.80 10.30 +1.58 30.85 <0.0001
IgM, g/L 1.88 £ 0.58 1.16 +0.34 1.20+0.21 33.82 <0.0001
IgA, g/L 1.92+0.42 1.53+0.35 1.41+0.30 19.81 <0.0001
CD3%, % 63.38+7.32 70.83 +5.39 70.86 + 3.48 20.61 <0.0001
CD4*, % 31.11 +5.85 39.58+3.91 41.79 £ 4.08 50.99 <0.0001
CD8*, % 27.22 £6.26 23.97 £3.52 23.31+3.29 7.15 0.0012
CD4*/CD8* 1.20 £ 0.35 1.69 +0.32 1.83+0.33 36.85 <0.0001
CRP, mg/L 19.23+9.55 3.24+1.28 2.68+1.19 84.63 <0.0001
TNF-a, pg/mL 22,57 +7.17 9.22+3.13 7.14 £2.10 102.71 <0.0001
IL-6, pg/mL 15.61 +6.37 493 +£1.49 4.08 +1.45 84.87 <0.0001
CSF ogsil, g/L 0.92+0.30 0.37+0.08 0.25+0.06 119.76 <0.0001
Motor NCV, m/s | 28.28 + 7.93 23.63+6.09 52.38+4.74 168.20 <0.0001

Anti-gangliozid antitanachalar

Anti-gangliozid antitanachalar (anti-GM1 va/yoki anti-GQ1b) musbatligi 1-guruhda
bemorlarning 42.2% ida (n=19/45) aniqlandi, 2-guruhda esa atigi 6.7% (n=2/30) va
nazoratda 3.3% (n=1/30) ni tashkil etdi (x*=19.00; p=0.0001). Anti-GQ1b antitanachalari
Miller-Fisher subgruppadagi 4 nafar bolada ijobiy bo‘ldi va klinik ko‘rinish bilan to‘liqg mos
keldi.

Diagnostika algoritmining samaradorligi

Etiologik omillar va immunologik holatni inobatga olgan holda kombinirlangan
diagnostik ball ishlab chiqildi: u CSF oqsil miqdori, IgG, CRP va NCV qiymatlarining
z-standartlashtirilgan yig‘indisidan iborat bo‘ldi (z-CSF + z-1gG + z-CRP - z-NCV). Yallig'lanish
polineyropatiyasini boshqa guruhlardan ajratish uchun ROC-tahlil o‘tkazildi.

Kombinirlangan algoritm AUC = 0.986 (95% CI: 0.970-1.000) ko‘rsatkichini
ko‘rsatib, fagat IgG (AUC = 0.838) yoki yakka CSF ogsil (AUC = 0.994) qo‘llanilganidan ustun
samaradorlik bilan birga, ortigcha lyumbal punksiya o‘tkazish zaruriyatini kamaytirish
imkonini berdi. Maksimal sezuvchanlik (95.6%) va spetsifiklik (96.7%) chegara gqiymat =
+1.45 da erishildi (5-rasm).
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4-rasm. Motor NCV va likvor oqgsil miqdori orasidagi tagsimot. Ikki guruhga oid bemorlar
diagnostik chegara giymatlardan (38 m/s; 0.45 g/L) tashqarida joylashgan, ammo 1-guruh
ogsil migdori bo'yicha, 2-guruh esa NCV bo‘yicha ajralib turadi.

Figure 4. Distribution between motor NCV and CSF protein content. Patients in both groups
are outside the diagnostic cutoff values (38 m/s; 0.45 g/L), but group 1 differs in protein
content and group 2 in NCV.
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3-jadval. Anti-gangliozid antitanachalar musbatligining guruhlararo tagsimoti.
Table 3. Intergroup distribution of anti-ganglioside antibody positivity.

Antitanacha

1-guruh n/N (%)

2-guruh n/N (%)

3-guruh n/N (%)

Anti-GM1 IgG

13/45 (28.9%)

1/30 (3.3%)

0/30 (0.0%)

Anti-GQ1b IgG

6/45 (13.3%)

1/30 (3.3%)

1/30 (3.3%)

Umumiy musbat

19/45 (42.2%)

2/30 (6.7%)

1/30 (3.3%)

x*=19.00; p=0.0001
(Pearson xi-kvadrat)

5-rasm. Yallig'lanish polineyropatiyasini diagnostikalashda kombinirlangan algoritm
va alohida bioparametrlarning ROC-egriliklari. Kombinirlangan model AUC 0.986
ko‘rsatkichini namoyish etdi.

Figure 5. ROC curves of the combined algorithm and individual bioparameters in the
diagnosis of inflammatory polyneuropathy. The combined model showed an AUC = 0.986.

0.8 -

1.0

0.6

0.4 1

Sezuvchanlik (hagiqiy-musbat)

0.2 1
L = Kombinirlangan algoritm (AUC = 0.986)
/" —— Faqat likvor ogsil (AUC = 0.994)
004 * Fagat IgG (AUC = 0.838)

0.4 0.6 0.8

1 - Spetsifiklik (yolg'on-musbat)

1.0

http://doi.org/10.56121/2181-2926-2026-5-2-1341-1349

1346


http://doi.org/10.56121/2181-2926-2026-5-2-1341-1349
https://ijsp.uz/index.php/journal/index
https://portal.issn.org/resource/ISSN/2181-2926

International Journal of Scientific Pediatrics ISSN 2181-2926 (Online)

4-jadval. Tashxis algoritmining diagnostik samaradorlik ko‘rsatkichlari.
Table 4. Diagnostic performance indicators of the diagnostic algorithm.

Diagnostika AUC Sez., % Spets., % PPV, % NPV, %
modeli

FaqatIgG>12.5 | 0.838 75.6 78.3 72.3 81.0
g/L
Faqat CSF ogsil | 0.994 91.1 98.3 97.6 93.7
>0.45g/L
Klinik + ENMG 0.901 84.4 86.7 82.6 88.1
(an’anaviy)
Kombinirlangan | 0.986 95.6 96.7 95.6 96.7
algoritm

Izoh: Sez. — sezuvchanlik; Spets. — spetsifiklik; PPV — musbat bashoratli ahamiyat;
NPV — manfiy bashoratli ahamiyat.

Muhokama. Tadgiqotimiz natijalari bolalar polineyropatiyalarining etiologik
tuzilmasi va immunologik profili o‘rtasida aniq farglarni namoyon qildi. Yallig‘lanishga
bog'liq polineyropatiyalar guruhida ham gumoral (IgG, IgM, IgA), ham hujayrali (CD4*/
CD8*) immunitet Kko‘rsatkichlarining buzilishi qayd etildi. Bu natijalar Leonhard va
hammualliflarning o‘n bosqichli GBS diagnostikasi tavsiyalariga, shuningdek Korinthenberg
va boshqalarning bolalar GBS bo‘yicha qo‘llanmasi natijalariga muvofiq keladi [1,3].

Pro-yallig‘lanish sitokinlari (TNF-a va IL-6) bilan bog‘liq topilmalar ham xalqaro
adabiyotda ta’kidlangan tezislar bilan mos: Yuki va Hartung GBS patofiziologiyasida sitokinlar
vamolekulyar mimikriyarolini ko‘rsatib o‘tgan [7]. Anti-GM1 va anti-GQ1b antitanachalarning
yuqori chastotasi (1-guruhda 42.2%) Willison va hammualliflarning kuzatuvlari bilan to‘g‘ri
keladi: anti-GQ1b Miller-Fisher sindromining diagnostik markeri sifatida tan olingan [5,14].

Naslli polineyropatiyalar guruhida immun parametrlar nazorat ko‘rsatkichlaridan
deyarli farglanmadi, ammo motor NCV miqdori juda past darajada saqlanib qoldi (23.63 *
6.09 m/s). Bu Pareyson va Saporta tomonidan ta’riflangan CMT1A demielinizatsiya tabiatiga
to‘g'ri keladi: PMP22 dublikatsiyasi mavjud bemorlarda NCV odatda 38 m/s dan past bo‘ladi
[6,8,12,13]. McMillan va boshqalar bolalardagi CIDP da klinik va elektrofiziologik xilma-
xillikni ta’kidlagan, biroq immunopatologik o‘xshashlik saglanadi [9].

Tadqiqotimizda taklif etilgan kombinirlangan diagnostika algoritmi yuqori AUC
giymatiga (0.986) erishdi va xalgaro tan olingan EFNS/PNS 2021-yil tavsiyalari bilan
moslangan Kklinik amaliyotda foydalanish uchun samarali vositaga aylanishi mumkin
[3]. Algoritmning ahamiyatli ustunligi shundaki, u CSF tahlilining yuqori spetsifikligini
(98.3%), immunoglobulinlar va sitokinlar baholashning umumiy axborot kuchini hamda
ENMG ko‘rsatkichlarini birlashtiradi. Hughes va boshqgalar (ICE study) CIDP davolashda
aniq diagnostik tasniflash zarurligini alohida ta’kidlagan, chunki immunoterapiyaga javob
etiologiyaga bog'liq [15-17].

Mintaqgaviy nuqtai nazardan, bizning natijalarimiz Markaziy Osiyo regionida bolalar
polineyropatiyalarining etiologik tuzilmasi xalqaro ko‘rsatkichlarga yaqin ekanligini, ammo
erta diagnostika va molekulyar-genetik testlar mavjudligi yetarli emasligini ko‘rsatadi. Sejvar
va boshqgalarning meta-tahlili dunyo bo‘yicha GBS incidentligi 0.81-1.89/100 000 oralig‘ida
ekanligini ta’kidlasada, bolalar uchun anigroq mahalliy ma’lumotlar zarur [10].

Tadqiqotning cheklovlari sifatida nisbatan kichik namuna hajmi, monosentrik
tabiati va ayrim immunologik tahlillarning standartlashtirilmaganligini ko‘rsatish mumkin.
Kelajakdagi tadqgiqotlarda kop markazli, ko‘proq bemor ishtirokidagi prospektiv kohorta
tadqgiqotlari, shuningdek molekulyar-genetik panellarni kengroq qo‘llash zarur. lancu
Ferfoglia va hammualliflar IgM-bog‘liq paraproteinemik neyropatiyalarda rituksimab
samaradorligini namoyish etgan, bu kelgusida pediatrik subgruppalarda ham tekshirilishi
lozim [11].

Xulosa. 1. Bolalardagi polineyropatiyalarning etiologik tuzilmasida yallig‘lanish-
aralash shakllari (GBS, CIDP, post-infeksion) va naslli (CMT1A, CMT2) shakllari yetakchi
o‘rinlarni egallaydi.

2. Yallig'lanish polineyropatiyali bemorlarda CD4*/CD8* nisbati pasayganligi (1.20
+ 0.35 vs nazorat 1.83 + 0.33; p<0.0001), IgG miqdorining oshganligi va pro-yallig‘lanish
sitokinlari (TNF-q, IL-6) faolligining o‘sishi diagnostik ahamiyatga ega ko‘rsatkichlardir.

3. Anti-gangliozid antitanachalar yalliglanish guruhida 42.2% bemorlarda aniglandi
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(x*=19.00; p=0.0001), bu ularni autoimmun polineyropatiyalar uchun foydali screening
markeri sifatida tasdiglaydi.

4.Klinik,immunologik va elektrofiziologik parametrlarnibirlashtirgan kombinirlangan
diagnostika algoritmi AUC = 0.986, sezuvchanlik 95.6% va spetsifiklik 96.7% bilan bolalar
polineyropatiyalarini etiologik turkumlashda yuqori samaradorlikni namoyish etdi.

Olingan ma’lumotlar Farg‘ona viloyati va Markaziy Osiyo bolalar nevrologiya xizmatida
polineyropatiyalarni erta tashxislash, etiologik turkumlash va davolashga yondashuvlarni
takomillashtirish uchun ilmiy-amaliy asos sifatida xizmat qiladi.

Tadqiqotning shaffofligi. Ushbu tadqiqotda qo‘llanilgan barcha ma’lumotlar to‘liq
ochiq bo‘lib, mustaqil tekshirish va takroriy tahlil uchun so‘rov asosida taqdim etilishi
mumkKin.

Moliyaviy va boshqga turdagi o‘zaro munosabatlar to‘grisidagi deklaratsiya. Ushbu
tadqiqot uchun hech ganday grant, fond yoki boshga moliyaviy qo‘llab-quvvatlash olinmagan.
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Annotatsiya.

Kirish. Go‘daklarda qusish sindromi pediatriya amaliyotida keng uchraydigan
klinik holatlardan biri bo‘lib, aksariyat hollarda funksional xarakterga ega. Shu bilan birga,
mazkur simptom yuqori hazm trakti organik patologiyalarining, xususan tug‘ma gipertrofik
pilorostenozning ham asosiy klinik belgilaridan biri hisoblanadi. Organik va funksional
holatlarni erta differensial tashxislash, aynigsa instrumental diagnostika imkoniyatlari
cheklangan birlamchi bo‘g'in sharoitida, dolzarb klinik muammo bo'lib qolmoqda.
Magsad. Go'daklarda yuqori hazm trakti organik patologiyalarini bashoratlashda klinik
xavf omillarining diagnostik ahamiyatini baholashdan iborat. Usullar. Tadqiqotga qusish
sindromi bilan murojaat qilgan 89 nafar go‘dak jalb qilindi, ularning 65 nafari (73,0%)
o'g'il va 24 nafari (27,0%) qiz bolalar edi. Barcha bemorlarda standartlashtirilgan klinik
baholash amalga oshirilib, anamnez, qusish xususiyatlari, vazn dinamikasi hamda ob’ektiv
ko‘rik natijalari tahlil qilindi. Tashxis verifikatsiyasidan so‘ng bemorlar ikki guruhga ajratildi:
organik patologiya guruhi (n=45) va funksional buzilishlar guruhi (n=44). Klinik xavf
omillarining diagnostik ahamiyati x?-test, odds ratio (OR) va 95% ishonch intervali (95% CI)
yordamida baholandi. Natijalar. Bemorlarning asosiy qismi (79,8%) hayotning dastlabki uch
oyida qayd etildi. Tahlil natijalari organik patologiya bilan bir nechta mustagqil klinik omillar
ishonchli bog'liq ekanligini ko‘rsatdi. Xususan, yoshning 3 oydan kichik bo‘lishi organik
patologiya ehtimolini sezilarli oshirdi (OR=7,24; 95% CI: 2,00-26,2; p<0,001). Shuningdek,
fontansimon qusish (OR=5,97; 95% CI: 2,33-15,3; p<0,001) va o‘g‘il jinsi (OR=2,64; 95% CI:
1,05-6,61; p<0,05) ham mustaqil klinik prediktorlar sifatida aniglandi. Har ovqatlanishdan
keyingi qusish organik patologiya bilan kuchli assotsiatsiyaga ega bo‘lgan bo‘lsa (OR=5,81;
p<0,001), takrorlanuvchi qusishning differensial-diagnostik ahamiyati ishonchli emasligi
gayd etildi (p>0,05). Xulosa. Go‘daklarda qusish sindromi fonida yoshning 3 oydan kichik
bo‘lishi, fontansimon va har ovqatlanishdan keyingi qusish, shuningdek o‘g‘il jinsi organik
patologiyaning muhim mustaqil klinik prediktorlari hisoblanadi. Ushbu omillarni kompleks
baholash birlamchi bo‘g‘in pediatriya amaliyotida yuqori xavf guruhini erta aniqlash va
bemorlarni 0z vaqtida ixtisoslashgan tekshiruvlarga yo‘naltirish imkonini beradi.

Kalit so‘zlar: tug'ma pilorostenoz, pilorospazm, klinik xavf omillari, diagnostik
prediktorlar, qusish, go‘daklar.
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Abstract.

Introduction. Vomiting syndrome is one of the most common clinical conditions
encountered in pediatric practice and is predominantly functional in nature. However, this
symptom may also represent a manifestation of serious organic pathologies of the upper
gastrointestinal tract, particularly congenital hypertrophic pyloric stenosis. Early differential
diagnosis between functional and organic conditions remains an important clinical
challenge, especially in primary healthcare settings with limited access to instrumental
diagnostic methods. Objective. To evaluate the diagnostic significance of clinical risk factors
in predicting organic pathologies of the upper gastrointestinal tract in infants. Methods.
The study included 89 infants presenting with vomiting syndrome, including 65 boys
(73.0%) and 24 girls (27.0%). All patients underwent standardized clinical assessment
including medical history evaluation, analysis of vomiting characteristics, weight dynamics,
and physical examination findings. After diagnostic verification, patients were divided into
two groups: an organic pathology group (n=45) and a functional disorder group (n=44).
The diagnostic significance of clinical risk factors was assessed using the x? test, odds ratio
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(OR), and 95% confidence interval (95% CI). Results. The majority of patients (79.8%)
presented within the first three months of life. Statistical analysis demonstrated a significant
association between several independent clinical factors and organic pathology. In particular,
age under 3 months significantly increased the probability of organic pathology (OR=7.24;
95% CI: 2.00-26.2; p<0.001). Projectile vomiting (OR=5.97; 95% CI: 2.33-15.3; p<0.001) and
male sex (OR=2.64; 95% CI: 1.05-6.61; p<0.05) were also identified as independent clinical
predictors. Postprandial vomiting showed a strong association with organic pathology
(OR=5.81; p<0.001), whereas recurrent vomiting did not demonstrate significant differential
diagnostic value (p>0.05). Conclusion. In infants with vomiting syndrome, age below 3
months, projectile vomiting, postprandial vomiting, and male sex are significant independent
clinical predictors of organic pathology. Comprehensive assessment of these factors may
facilitate early identification of high-risk patients in primary pediatric care and ensure timely
referral for specialized diagnostic evaluation.

Key words: congenital hypertrophic pyloric stenosis, pylorospasm, clinical risk
factors, diagnostic predictors, vomiting, infants.

Muammoning dolzarbligi. Go‘daklar yoshida qusish sindromi pediatriya amaliyotida
eng ko‘p uchraydigan murojaat sabablaridan biri hisoblanadi. Hayotning dastlabki oylarida
chaqaloglarning gariyb yarmida kuniga bir necha marta regurgitatsiya yoki qusish holatlari
kuzatilib, ularning aksariyati funksional xarakterga ega bo‘ladi hamda dinamik kuzatuv
fonida mustagqil ravishda bartaraf etiladi [1]. Shu bilan birga, takrorlanuvchi qusish, ovqatdan
keyin ahvolning yomonlashishi va vazn qo‘shishning yetarli emasligi kabi simptomlar
yuqori hazm traktining tug'ma organik patologiyalarida ham kuzatiladi. Ular ichida tug‘ma
gipertrofik pilorostenoz (TGPS) chaqaloglarda oshqozon chigish gismi obstruksiyasining
eng kop uchraydigan jarrohlik sabablaridan biri hisoblanadi. Adabiyot ma’lumotlariga
ko‘ra, ushbu patologiya tirik tug‘ilgan chaqaloglar orasida 1000 nafarga 2-4 holat nisbatida
uchraydi [2]. Kasallik ko‘pincha tug‘ilgandan keyingi 3-6 hafta davomida klinik namoyon
bo‘lib, o‘g‘ll bolalarda gizlarga nisbatan bir necha barobar ko‘proq qayd etiladi [3]. TGPS
ni kech aniqglash og‘ir metabolik va nutritiv buzilishlarga olib kelishi mumkin. Uzoq davom
etuvchi qusish gipoxloremik va gipokaliyemik metabolik alkaloz, degidratatsiya hamda
trofik o‘zgarishlarning rivojlanishi bilan kechadi [4]. Shu sababli organik patologiyalarni erta
bosgichda aniglash va ularni funksional buzilishlardan o‘z vaqtida farglash muhim klinik
ahamiyatga ega. Amaliyotda mazkur holatlarni differensial tashxis qilish ko‘pincha murakkab
kechadi, chunki funksional va organik patologiyalar bir xil klinik belgilar bilan namoyon
bo‘lishi mumkin. Aynigsa qusishning xususiyati, uning boshlanish vaqti, ovqatlanish bilan
bog‘ligligi hamda vazn dinamikasi kabi klinik mezonlarning diagnostik ahamiyati to‘liq
aniqglashtirilmagan [5]. ].Hom va hammualliflar tomonidan o‘tkazilgan meta-tahlilda (2023)
qusish simptomining TGPS uchun yuqori sezuvchanlikka ega ekani (91,3%) qayd etilgan
bo‘lsa-da, maxsuslik ko‘rsatkichining nisbatan pastligi (60,8%) fagat bitta klinik belgiga
tayanish yetarli emasligini ko‘rsatgan [6].

Birlamchi bo‘g‘in pediatriya amaliyotida, instrumental diagnostika imkoniyatlari
cheklangan sharoitlarda, klinik xavf omillarini kompleks baholash muhim amaliy ahamiyat
kasb etadi. Bunday yondashuv shifokorga yuqori xavf guruhiga mansub bemorlarni erta
aniqglash va ularni oz vaqtida ixtisoslashgan muassasalarga yo‘naltirish imkonini beradi.
Biroq qusish sindromi bilan kechuvchi organik patologiyalarning Kklinik prediktorlarini
baholashga bag‘ishlangan tadqgiqotlar cheklanganligicha qolmoqda.

Tadqiqot magsadi go‘daklarda yuqori hazm trakti organik va funktsional
patologiyalarini bashoratlashda klinik xavf omillarining diagnostik ahamiyatini statistik
jihatdan baholashdan iborat.

Tadqiqot materiali va usullari. Tadgiqot 2023-2025 yillar davomida Andijon
viloyat bolalar ko‘p tarmoqli tibbiyot markazi bazasida prospektiv-retrospektiv dizayn
asosida amalga oshirildi. Tadqiqotning asosiy magsadi qusish sindromi bilan murojaat
qilgan go‘daklarda organik va funksional patologiyalarni farqlashda klinik xavf omillarining
diagnostik ahamiyatini baholashdan iborat bo‘ldi. Tadqiqotning dastlabki bosqichida
qusish sindromi bilan murojaat qilgan 104 nafar go‘dak skrining tekshiruvidan o‘tkazildi.
Barcha bemorlarda Kklinik holat, anamnestik ma’lumotlar va qo‘shimcha tekshiruv natijalari
baholandi. Istisno mezonlariga ko‘ra 15 ta bemor tadqiqotdan chiqarildi. Ulardan 7 nafarida
markaziy nerv tizimi patologiyasi bilan bog'‘liq ikkilamchi qusish sindromi, 5 nafarida tug‘ma
yurak nugsonlari, 3 nafarida esa avval jarrohlik amaliyoti o‘tkazilganligi aniglandi. Shu
tariqa, yakuniy tahlilga 89 ta go‘dak kiritildi (1-jadval).
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1-jadval. Tadqgiqotga kiritilgan go‘daklarning yosh va jins bo‘yicha tagsimlanishi (n=89).
Table 1. Age and gender distribution of infants included in the study (n=89).

Yosh guruhi O‘g‘il bolalar Qiz bolalar Jami
abs % abs % abs %
<1oy 25 28,1 13 14,6 38 42,7
1-3 oy 30 33,7 34 33 37,1
3-6 oy 6,7 3,4 10,1
6-9 oy 2,2 5,6 7,9
9-12 oy 2,2 0,0 2,2
Jami 65 73,0 24 27,0 89 100,0

Tahlil natijalariga ko‘ra, tadqiqotda o‘g‘il bolalar ustunlik qilib, ularning ulushi 73,0%
(n=65) ni tashkil etgan, giz bolalar esa 27,0% (n=24) bo‘lgan. Yosh bo‘yicha tagsimotda
bemorlarning asosiy gismi hayotning dastlabki uch oyida gayd etilgani kuzatildi. Umuman
olganda, holatlarning gariyb 80 foizini hayotning dastlabki uch oyiga to‘g'ri kelgani qusish
sindromi bilan kechuvchi organik patologiyalar erta postnatal davrda klinik namoyon
bo‘lishini ko‘rsatadi.

Tadqiqotga kiritish mezonlari sifatida yoshi 0-12 oy bo‘lgan, takroriy qusish, vazn
yo‘qotish yoki vazn qo‘shishning yetarli emasligi shikoyatlari bilan birinchi marta murojaat
gilgan bemorlar qabul qilindi. Istisno mezonlari sifatida avval jarrohlik amaliyoti o‘tkazilgan
bemorlar, hayotning dastlabki 48 soatida kuzatilgan og‘ir neonatal patologiyalar, shuningdek
tizimli kasalliklar yoki markaziy nerv tizimi shikastlanishi bilan bog‘liq ikkilamchi qusish
sindromi mavjud bo‘lgan holatlar gabul qilindi. Bu yondashuv tadqiqot guruhining klinik
jihatdan bir xilligini ta’'minlash va organik hamda funksional patologiyalarning giyosiy
tahlilini aniqroq o‘tkazish imkonini berdi.

Tadqgiqot davomida jins, yosh (<3 oy va 23 oy), qusish xususiyatlari hamda vazn
dinamikasi mustagqil klinik omillar sifatida tahlil gilindi. Ushbu ko‘rsatkichlarning organik
patologiya bilan bog‘ligligi va ularning differensial-diagnostik ahamiyati qiyosiy baholandi.

Olingan ma’'lumotlar IBM SPSS Statistics 26.0 dasturida statistik qayta ishlandi.
Sifat ko'rsatkichlari o‘rtasidagi farq Pirsonning x*-testi yordamida baholandi. Assotsiatsiya
darajasi imkoniyatlar nisbati (OR) va 95% ishonch intervali (95% CI) orqali hisoblandi.
Miqdoriy ko‘rsatkichlar M+SD ko‘rinishida ifodalandi. Guruhlararo tagqoslashda mustaqil
tanlamalar uchun Styudent t-testi qo‘llanildi. Barcha statistik hisoblashlarda p<0,05 giymati
statistik ahamiyatli deb gabul qilindi.

Tadgiqot natijalari. Tekshiruv davomida qusish sindromining klinik xususiyatlari
batafsil baholandi. Bunda qusishning boshlanish vaqti, davomiyligi, takrorlanish chastotasi,
ovqatlanish bilan bog‘ligligi hamda namoyon bo‘lish xarakteri bo‘yicha anamnestik
ma’lumotlar yig‘ildi. Shuningdek, bemorning umumiy holati, degidratatsiya belgilari, qorin
sohasini palpatsiya qilish natijalari va vazn dinamikasi tahlil qilindi. Klinik kechishiga ko‘ra
qusish epizodik, takrorlanuvchi, har ovqatlanishdan keyingi va fontansimon qusish turlariga
ajratildi. Tashxis ixtisoslashgan bolalar jarrohligi statsionari sharoitida kompleks klinik va
instrumental tekshiruvlar asosida verifikatsiya qilindi. Organik patologiya guruhi tarkibiga
ultratovush tekshiruvida pilorus sohasida morfologik o‘zgarishlar aniqlangan bemorlar
kiritildi, funksional buzilishlar guruhi esa Kklinik-dinamik kuzatuv davomida organik
obstruksiya belgilarisiz kechgan holatlar asosida shakllantirildi. Shu asosda bemorlar ikki
guruhga ajratildi (1-rasm).

Diagramma natijalarga ko‘ra, organik patologiyalar guruhida 45 nafar bemor qayd
etilgan bo‘lib, ularning 37 nafari (82,2%) o‘g‘il bolalar va 8 nafari (17,8%) qiz bolalarni tashkil
etdi. Bu holat organik patologiyalar, xususan tug‘ma gipertrofik pilorostenoz kabi kasalliklar
o‘g'il bolalarda nisbatan ko‘proq uchrashini ko‘rsatadi. Funksional buzilishlar guruhida esa
jami 44 nafar bemor aniglangan bo‘lib, ularning 28 nafari (63,6%) o‘g‘il bolalar va 16 nafari
(36,4%) qgiz bolalardan iborat. Bu guruhda ham o‘g‘il bolalar ustunlik gilgan bo‘lsa-da, jinslar
o‘rtasidagi farq organik patologiyalarga nisbatan kamroq ekani kuzatildi. Yosh bo‘yicha tahlil
shuni ko‘rsatdiki, organik patologiyalar asosan hayotning dastlabki oylarida uchraydi: 0-1
oylik guruhda 18 holat (20,2%), 1-3 oylik guruhda 24 holat (26,9%) qayd etildi. 3 oydan
katta yoshda esa organik patologiyalar soni keskin kamayib, fagat 3 holat (3,37%) aniqlandi.
Funksional buzilishlarda esa yosh bo‘yicha tagsimot nisbatan barqaror bo‘lib, 0-1 oylik
guruhda 12 holat (13,5%), 1-3 oylik guruhda 17 holat (19,1%), 3 oydan katta yoshda 15
holat (16,8%) qayd etildi.
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1-rasm. Tadqiqot guruhlaridagi bemor bolalar jinsi va yoshiga ko‘ra aniqlangan organik
patologiyalar va funksional buzilishlar.

Figure 1. Organic pathologies and functional disorders identified by gender and age of the
children in the study groups.
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Tadqgiqot guruhlaridagi bemorlarda qusish bilan kechuvchi holatlarda organik va
funksional patologiyalar rivojlanishiga ta’sir etuvchi asosiy klinik va instrumental omillarni
baholash maqgsadida xavf omillari sifatida demografik ko‘rsatkichlar, shuningdek ayrim
patognomonik Kklinik simptomlar hamda ultratovush tekshiruvidagi xos belgilarga ko‘ra
statistik farglanishlar taxlil qilindi. Tahlil natijalari x?-kvadrat testi, odds ratio-imkoniyatlar
nisbati (OR), ishonch intervali (95% CI) va p qiymatlari orqali statistik jihatdan baholandi
(2-jadval).

2-jadval. Tadgiqotga jalb qgilingan go‘daklarda organik va funksional patologiyalar bilan
bog‘liq klinik xavf omillarining qiyosiy tahlili.

Table 2. Comparative analysis of clinical risk factors associated with organic and functional
pathologies in infants included in the study.

Patologiyalar
Ko‘rsatkichlar Organik (n=45) Funksional (n=44) X2 OR 9(5:';/0 p
abs % abs %
Jinsi o'gil 37 56,9 28 43,1 4,87 2,641 1,05- <0,05
qiz 8 33,3 16 66,7 661
Yoshi <3 oy 42 59,1 29 40,9 14,21 | 7,242 | 2,00- | <0,001
23 oy 3 16,7 15 83,3 26,2
Epizodik qusish bor 10 22,2 26 59,1 12,84 | 0,20 0,08- | <0,001
yo'q 35 77,8 18 40,9 051
Takrorlanuvchi bor 16 35,6 16 36,4 0,01 0,97 0,41- >0,05
qusish yo'q 29 64,4 28 63,6 2,28
Ovqgatdan so‘ng bor 32 711 13 29,5 15,83 5,81 2,38- | <0,001
qusish yo'q 13 28,9 31 70,5 14.2
Fontansi-mon bor 34 69,4 15 30,6 13,76 | 5,971 2,33- | <0,001
qusish yo'q 1 275 29 72,5 15,3

Jins bo‘yicha tahlil natijalariga ko‘ra, statistik tahlil x? = 4,87 va p<0,05 ekanligini
ko‘rsatdi. imkoniyatlar nisbati (OR=2,64; 95% CI 1,05-6,61) natijasi o‘g‘il bolalarda organik
patologiya rivojlanish ehtimoli qiz bolalarga nisbatan taxminan 2,6 marta yuqori ekanligini
ko‘rsatadi. Yosh bo‘yicha tahlil organik patologiyalar asosan hayotning dastlabki oylarida
namoyon bo‘lishini ko‘rsatdi. <3 oylik guruhda 71 nafar go‘dak qayd etilgan bo‘lib, ularning
42 nafarida organik patologiya, 29 nafarida funksional buzilishlar aniglandi. 23 oylik guruhda
esa organik patologiya fagat 3 holatda kuzatildi, funksional buzilishlar esa 15 holatni
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tashkil etdi. Bu farq statistik jihatdan ishonchli bo‘lib, x*=14,21 va p<0,001 ni tashkil etdi.
imkoniyatlar nisbati 7,24 (95% CI 2,00-26,2) bo‘lib, 3 oygacha bo‘lgan go‘daklarda organik
patologiya rivojlanish ehtimoli kattaroq yosh guruhiga nisbatan taxminan 7 marta yuqori
ekanligini ko‘rsatadi.

Fontansimon qusish simptomi ham organik patologiya bilan ishonchli bogliq
ekani aniqlandi. Fontansimon qusish kuzatilgan 49 nafar go‘dakning 34 nafarida organik
patologiya, 15 nafarida funksional buzilishlar qayd etildi. Fontansimon qusish bo‘lmagan 40
nafar bemorda esa organik patologiya 11 holatda, funksional buzilishlar 29 holatda aniqlandi.
Statistik tahlil x*=13,76 va p<0,001 natijani ko‘rsatdi. imkoniyatlar nisbati (OR=5,97; 95%
CI 2,33-15,3) fontansimon qusish mavjud bo‘lganda organik patologiya ehtimoli qariyb 6
martaga oshishini anglatadi.

Tahlil natijalariga ko‘ra, epizodik qusish funksional buzilishlar guruhida ishonchli
darajada ko‘proq uchradi. Ushbu simptom organik patologiya guruhida 10 holatda (22,2%),
funksional buzilishlar guruhida esa 26 holatda (59,1%) qayd etildi (x*=12,84; p<0,001).
imkoniyatlar nisbati 0,20 (95% CI: 0,08-0,51) ni tashkil qilib, epizodik qusish ko‘proq
funksional holatlar bilan bog‘ligligini ko‘rsatdi. Takrorlanuvchi qusish organik patologiya
guruhida 16 holatda (35,6%), funksional buzilishlar guruhida ham 16 holatda (36,4%)
kuzatildi. Guruhlar o‘rtasida statistik jihatdan ahamiyatli farq aniglanmadi (x*=0,01; p>0,05).
imkoniyatlar nisbati 0,97 (95% CI: 0,41-2,28) bo'lib, ushbu simptomning differensial-
diagnostik ahamiyati cheklanganini va u organik hamda funksional holatlarda deyarli bir
xil chastotada uchrashini ko‘rsatdi. Har ovqgatlanishdan keyingi qusish organik patologiya
guruhida sezilarli darajada ko‘proq qayd etildi-32 holat (71,1%), funksional buzilishlar
guruhida esa 13 holatni (29,5%) tashkil etdi (x*=15,83; p<0,001). imkoniyatlar nisbati 5,81
(95% CI: 2,38-14,2) bo'lib, ushbu simptom organik patologiyalar bilan kuchli bog‘ligligini va
muhim klinik prediktor sifatida qaralishi mumkinligini ko‘rsatdi.

Muxokama. Ushbu tadqiqot qusish sindromi bilan murojaat qilgan go‘daklarda
organik patologiyani erta aniqlash imkonini beruvchi klinik omillarni aniglash va ularning
differensial-diagnostik ahamiyatini baholashga qaratildi. Olingan natijalar yosh, qusish
xarakteri va jins kabi oddiy klinik belgilar organik patologiyani taxmin qilishda yuqori
diagnostik qiymatga ega ekanligini ko‘rsatdi. Aynigsa, yoshning 3 oydan kichik bo‘lishi,
fontansimon qusish hamda o‘g'il jinsi organik patologiya bilan eng kuchli bogliq omillar
sifatida namoyon bo‘ldi.

Tadqgigotning muhim jihatlaridan biri shundaki, aniqlangan prediktorlar murakkab
instrumental tekshiruvlarsiz ham klinik xavfni dastlabki bosqgichda baholash imkonini
beradi. Bu aynigsa birlamchi bo‘gin amaliyoti uchun muhim, chunki qusish sindromi
bilan murojaat qiluvchi barcha bemorlarda bir xil darajada chuqurlashtirilgan tekshiruv
o‘tkazish amaliy jihatdan har doim ham imkonli emas. Shuning uchun organik patologiyadan
shubhalantiruvchi klinik belgilarni erta ajratib olish bemorni to‘g'ri yo‘naltirishda hal
giluvchi ahamiyat kasb etadi.

Yosh omili eng kuchli assotsiatsiyalardan biri bo‘ldi. Tadgiqotimizda bemorlarning
gariyb 80% i hayotning dastlabki uch oyida murojaat qilgan bo‘lib, aynan shu davrda organik
patologiya ehtimoli sezilarli yuqori ekani aniglandi. Ma'lumki, tug‘ma gipertrofik pilorostenoz
odatda tug‘ilgandan keyingi ilk haftalarda klinik namoyon bo‘ladi va kasallikning eng yuqori
uchrash chastotasi hayotning 4-6 haftasiga to‘g'ri keladi [2]. Bizning natijalarimiz ham
ushbu epidemiologik xususiyatni tasdiglaydi hamda hayotning birinchi uch oyini klinik xavf
stratifikatsiyasida alohida davr sifatida baholash zarurligini ko‘rsatadi.

Jins bo‘yicha olingan ma’lumotlar ham xalqaro adabiyotlar bilan mos keluvchi
natijalarni namoyon qildi. O‘g‘il bolalarda organik patologiya ehtimoli qiz bolalarga nisbatan
sezilarli yuqori bo‘ldi. Organik patologiyali bemorlarning asosiy qismini o‘g‘il bolalar tashkil
qilgani Krogh va hammualliflar tomonidan o‘tkazilgan yirik kohort tadqiqoti natijalari
bilan uyg‘unlashadi [3]. Ushbu bog'liglikning aniq biologik mexanizmlari hanuz to'liq
tushuntirilmagan bo‘lsa-da, genetik moyillik, neyromuskulyar rivojlanish xususiyatlari va
gormonal omillar ehtimoliy sabab sifatida ko‘rib chigilmoqda.

Qusishning klinik xarakteri esa differensial tashxis nuqtai nazaridan aynigsa muhim
ma’lumot berdi. Tadqiqot davomida barcha qusish holatlari bir xil diagnostik ahamiyatga ega
emasligi aniglandi. Fontansimon va har ovqatlanishdan keyingi qusish organik patologiya
bilan kuchli bog‘liq bo‘lib, aksincha epizodik qusish funksional buzilishlarda ko‘proq
kuzatildi. Bu natija klinik amaliyot uchun juda muhim: pediatr uchun qusishning mavjudligi
emas, balki uning xarakteri va ovgatlanish bilan bog‘ligligi asosiy diagnostik ahamiyatga ega.

Aynigsa, fontansimon qusish organik patologiyaning eng muhim klinik belgilaridan
biri sifatida namoyon bo‘ldi. Hom va hammualliflar tomonidan o‘tkazilgan meta-tahlilda
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qusish simptomi yuqori sezuvchanlikka ega bo‘lsa-da, maxsuslikning yetarlicha yuqori
emasligi gayd etilgan [6]. Bizning natijalarimiz ushbu xulosani yanada aniqlashtirib,
qusishning ayrim klinik shakllari ancha yuqori diagnostik giymatga ega ekanini ko‘rsatdi.
Shu sababli fontansimon qusishni organik patologiyadan shubhalantiruvchi muhim klinik
belgi sifatida baholash mumkin.

Shu bilan birga, takrorlanuvchi qusish organik va funksional guruhlarda deyarli
bir xil chastotada uchragani e’tiborga loyiq bo‘ldi. Bu holat takrorlanuvchi qusishning o‘zi
mustaqil diagnostik mezon bo‘la olmasligini ko‘rsatadi. Demak, klinik qaror gabul qilishda
alohida simptomga emas, balki simptomlar kombinatsiyasi va bemorning umumiy holatiga
kompleks yondashuv zarur. Yoshi 3 oydan kichik bo‘lgan, o'g‘il jinsli hamda fontansimon yoki
har ovqatlanishdan keyingi qusish kuzatiladigan go‘daklarni yuqori xavf guruhiga kiritish
mumkin. Bunday bemorlarda organik patologiya ehtimoli yuqori bo‘lgani sababli, ularni erta
bosqgichda ixtisoslashgan tekshiruvlarga yo‘naltirish kech tashxis bilan bog‘liq metabolik va
nutritiv asoratlarning oldini olishga yordam beradi.

Xulosalar:

1. Go'daklarda hazm trakti yuqori bo‘limlari organik patologiyasining uchta mustaqil
klinik prediktori aniglandi: yoshi 3 oydan kam (OR=7,24; 95% CI: 2,00-26,2; p<0,001),
fontansimon qusish (OR=5,97; 95% CI: 2,33-15,3; p<0,001) va o'g‘il jinsi (OR=2,64; 95% CI:
1,05-6,61; p<0,05).

2. Qusishning turi differensial-diagnostik ahamiyatga ega: fontansimon va har
ovqatdan keyingi qusish organik patologiya bilan kuchli bog‘liq (p<0,001), takrorlanuvchi
qusish esa ikkala guruhda bir xil tarqalishi sababli (p>0,05) bashoratlovchi ahamiyatga ega
emas.

3. Bemorlarning 79,8 foizi hayotning dastlabki uch oyida murojaat qilgani organik
patologiyalarni erta neonatal va postneonatal davrda aniqlashda pediatrik xushyorlikni
kuchaytirish zarurligini ko‘rsatadi.

4. Aniglangan klinik prediktorlar majmui birlamchi bo‘g‘in pediatriya amaliyotida-
instrumental tekshiruv imkoniyati cheklangan sharoitlarda ham-xavf guruhlarini
shakllantirish va bemorlarni oz vaqtida ixtisoslashgan tekshiruvga yo‘naltirish uchun asos
bo‘lib xizmat qgiladi.

Tadqiqot shaffofligi. Tadgiqot homiylik gilinmagan. Qo‘lyozmaning yakuniy talqginini
nashrga taqdim etish uchun faqat mualliflar javobgardir.

Moliyaviy va boshqa munosabatlarni oshkor qilish. Barcha mualliflar tadqiqotning
konsepsiyasi va dizaynida hamda qo‘lyozmani yozishda ishtirok etishdi. Qo‘lyozmaning
yakuniy talqini barcha mualliflar tomonidan ma‘qullangan. Mualliflar tadqgiqot uchun hech
ganday to‘lov olmaganlar.
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Annotatsiya.

Kirish. Tug'ma pnevmoniya (TP) yangi tug‘ilgan chaqaloqlarda 1,5-5% chastotada
aniqlanadi va homila ichi infeksiyalarining eng og‘ir shakllaridan biri hisoblanadi. Yuqori
tarqalish, nafas yetishmovchiligi xavfi va kasallikning cho‘zilgan kechishi qo‘shimcha
terapevtik yondashuvlarni talab qiladi. Tadqiqotning maqgsadi. Tug'ma pnevmoniyali
muddatiga yetib tugilgan chaqaloglarning qonidagi alfa-tokoferol darajasi dinamikasini
o'rganish. Material va usullar. Tadqiqotga 83 nafar yangi tug‘ilgan chaqaloq kiritildi: 63 nafari
klinik valaborator tarzda tasdiglangan TP bilan, 20 nafari esa sog‘lom nazorat guruhini tashkil
etdi. TP bo‘lgan bemorlar ikki guruhga ajratildi: I guruh (n=32) standart davolash bilan birga
peroral o tokoferol terapiyasini oldi, II guruh (n=31) fagat standart davolashni qabul qildi.
Barcha ishtirokchilarda klinik va laborator tekshiruvlar o‘tkazildi: umumiy va biokimyoviy
gon tahlili, a tokoferol konsentratsiyasini yuqori samarali suyuqlik xromatografiyasi va
mass spektrometriya yordamida aniqlash, shuningdek ko‘'krak qafasi rentgenografiyasi.
Statistik tahlil guruhlar o‘rtasidagi farqlar ishonchliligini baholash uchun variatsion usullar
yordamida amalga oshirildi. Natijalar va muhokama. Boshlang‘ich ko‘rsatkichlarda a
tokoferol darajasi guruhlar bo‘yicha o‘xshash edi. Hayotning uchinchi kunida antioksidant
konsentratsiyasi oshdi, bunda qo‘shimcha terapiya olgan bolalarda ko‘tarilish ancha yaqqol
bo‘ldi. Oltinchi kunida farqlar kuchaydi: asosiy guruhda o tokoferol darajasi ishonchli
ravishda yuqori (4% gacha) qayd etildi. Klinik jihatdan bu nafas yetishmovchiligini tezroq
bartaraf etish (3-4 kun, nazoratda 5-7 kun), intoksikatsiya belgilari kamayishi, laborator
ko‘rsatkichlarning normallashuvi va o‘pkadagi infiltrativ o‘zgarishlarning tezroq so'rilishi
(9-10 kun, nazoratda 12-14 kun) bilan birga kechdi. O‘rtacha kasalxonada yotish muddati
3 sutkaga qgisqgardi. Xulosa. Tokoferolni TP bilan tug‘ilgan chaqaloglarni davolashda qo‘llash
nafas yetishmovchiligi chastotasini 15,8% gacha, intoksikatsiya belgilari darajasini 19,2%
gacha kamaytiradi va kasalxonada yotish muddatini uch kunga qisqartiradi. Bu klinik va
iqtisodiy samaradorlikni tasdiqlaydi hamda tokoferolni neonatal kompleks terapiyada
muhim komponent sifatida qo‘llash maqsadga muvofigligini ko‘rsatadi.

Kalit so‘zlar: tug'ma pnevmoniya, alfa tokoferol, yangi tug‘lganlarda antioksidant
terapiya, oksidlovchi stress, neonatlar.
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Abstract.

Introduction. Congenital pneumonia (CP) is diagnosed in neonates with a frequency of
1.5-5%, remaining one of the most severe forms of intrauterine infection. Its high prevalence,
the risk of respiratory failure, and prolonged disease course necessitate the introduction of
additional therapeutic approaches. The study aimed to investigate the dynamics of alpha-
tocopherol levels in the blood of full-term newborns with congenital pneumonia. Materials
and Methods. The study included 83 neonates: 63 with clinically and laboratory confirmed CP
and 20 healthy infants in the control group. Patients with CP were divided into two subgroups:
Group [ (n=32) received standard treatment combined with oral a tocopherol therapy, while
Group II (n=31) received standard treatment only. Clinical and laboratory examinations
were performed for all participants, including complete blood count, biochemical analysis,
measurement of a tocopherol concentration by high performance liquid chromatography
with mass spectrometry, and chest radiography. Statistical analysis was conducted using
variation methods to verify the significance of differences between groups. Results and
Discussion. At baseline, blood a tocopherol levels were comparable across groups. By day
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three of life, antioxidant concentrations increased, with a more pronounced rise in infants
receiving additional therapy. By day six, differences became significant, with o tocopherol
levels up to 4% higher in Group I. Clinically, this was associated with faster resolution of
respiratory failure (3-4 days versus 5-7), reduction of intoxication signs, normalisation of
laboratory parameters, and accelerated resorption of pulmonary infiltrates (9-10 days versus
12-14). The average duration of hospitalisation was reduced by three days. Conclusions.
The use of a tocopherol in the treatment of neonates with congenital pneumonia reduces the
incidence of respiratory failure to 15.8%, intoxication signs to 19.2%, and shortens hospital
stay by three days. These findings confirm both the clinical and economic effectiveness of a
tocopherol therapy as an adjunct to standard treatment in neonatal congenital pneumonia.

Key words: Congenital pneumonia, Alpha-tocopherol, Neonatal antioxidant therapy,
Oxidative stress, Newborns.

Mavzuning dolzarbligi. Tug‘'ma pnevmoniya bilan tug‘ilgan chaqaloqlarda tokoferol
terapiyasini qo‘llashning dolzarbligi zamonaviy tadqiqotlar tomonidan tasdiglangan klinik va
patogenetik omillarning kombinatsiyasi bilan belgilanadi [1,2,17]. Adabiyot ma’'lumotlariga
ko'ra, tokoferol kuchli yog‘da eriydigan antioksidant bo‘lib, u nafaqat hujayra membranalarini
erkin radikallar ta’siridan himoya qiladi [11,14], balki T-hujayralar va immunitet tizimining
boshqa bo‘g‘inlarining funksional faolligiga ta’sir qilib, immunomodulyator ta’sir ko‘rsatadi
[6,12].

Tug'ma pnevmoniya (TP) homila ichi infeksiyasining eng og‘ir shakllaridan biri
bo'lib, neonatal kasallanish tarkibida muhim o'rin tutadi [5]. Epidemiologik tadqiqotlar
ma’'lumotlariga ko'ra, yangi tug'ilgan chaqaloqlar orasida TPni aniqlash chastotasi 1,5 dan
5% gacha bo'lib, bu uni zamonaviy neonatologiyaning dolzarb muammosiga aylantiradi
[19]. Kasallikning yuqori tarqgalishi, og‘ir kechishi va noxush oqibatlar xavfi davolash
samaradorligini oshirish va bolalarning shifoxonada qolish muddatini qisqartirishga qodir
bo‘lgan qo‘shimcha terapiya usullarini izlashni talab qgiladi.

Tadqiqot usul va uslublari. Tadqiqot usullari klinik va laboratoriya amaliyotining
zamonaviy talablariga muvofiq tashkil etilgan. Tadqiqotga gestatsion yoshi 37 dan 42
haftagacha bo‘lgan, statsionar sharoitda tug‘ilgan 83 nafar muddatiga yetib tug'lgan
chaqaloqlar kiritilgan. Bemorlarni tanlash qat’iy kiritish mezonlari bo‘yicha amalga oshirildi:
tug‘'ma nuqsonlarning yo‘qligi, ota-onalarning xabardor qilingan roziligining mavjudligi,
shuningdek, asosiy guruh uchun homila ichi pnevmoniyasining tasdiqlangan tashxisi yoki
nazorat guruhi uchun infeksiya belgilarining yo‘qligi. Asosiy guruhni klinik va laborator
tasdiglangan homila ichi pnevmoniyasi bo‘lgan 63 nafar chaqaloq, nazorat guruhini esa
jinsi va gestatsion yoshi bo'yicha taqqoslanadigan 20 nafar soglom chaqaloq tashkil etdi.
Tadqgiqotning barcha ishtirokchilari uchun umumiy qon tahlili, biokimyoviy ko‘rsatkichlar
va nafas olish tizimi holatini baholashni oz ichiga olgan standart klinik va laboratoriya
tekshiruv usullari qo‘llanildi. Homila ichi pnevmoniyasi tashxisini tasdiglash uchun ko'krak
qafasi a’zolarining ikki proyeksiyadagi rentgenografiyasi o‘tkazildi, bu infiltrativ o‘zgarishlar
mavjudligini va o‘pka to‘qimalarining shikastlanish darajasini obyektiv baholashga imkon
berdi. Bundan tashqari, biologik namunalarda alfa tokoferol darajasini o‘rganish amalga
oshirildi. Materialni olish tug‘ilgandan so‘’ng darhol kindik qonidan, shuningdek, yangi
tug‘ilgan chaqaloglarning tugrugxonada bo‘lishining uchinchi va oltinchi kunlarida venoz
gonidan olingan. Alfa tokoferol konsentratsiyasini aniglash mass-spektrometriya (YUSSX
MS) bilan birgalikda yuqori samarali suyuqlik xromatografiyasi usulida amalga oshirildi, bu
natijalarning yuqori aniqligi va takrorlanuvchanligini ta'minladi.

Ushbu usuldan foydalanish erta postnatal davrda alfa tokoferol darajasining
dinamikasi to‘g‘risida miqdoriy ma'lumotlarni olish va ularni guruhlar o‘rtasida taqqoslash
imkonini berdi. Yangi tug‘ilgan chaqaloqlarning ikkinchi guruhi qo‘shimcha ravishda og'‘iz
orqali alfa tokoferol qabul qildi, bu esa ekzogen antioksidant qo‘llab-quvvatlashning qon
ko‘rsatkichlariga ta’sirini baholash imkonini berdi. Barcha tadqiqotlar axloqiy me’yorlarga
qat’iy rioya qilish sharoitida, ota-onalarning xabardor qilingan roziligini oldindan olish va
mahalliy axloq qo‘mitasi tomonidan ma’qullash orqali amalga oshirildi.

Ma'lumotlarni statistik qayta ishlash ortacha qiymatlar, standart og‘ishlarni
hisoblash va tegishli variatsion statistika usullaridan foydalangan holda guruhlar o‘rtasidagi
farqlarning ishonchliligini tekshirishni oz ichiga oladi. Bunday kompleks yondashuv yangi
tug‘ilgan chaqaloglarning moslashuvida alfa tokoferolning rolini obyektiv baholash va uning
erta postnatal davrdagi ahamiyatini aniqlash imkonini berdi.

Natijlar. llmiy tadqiqot maqsadidan kelib chigqan holda, homila ichi patologiyasi
bo‘lgan yangi tug‘ilgan chaqaloglar, shuningdek, nazorat guruhiga kiritilgan deyarli soglom
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muddatida tug‘ilgan chagaloglarning venoz qonida alfa- tokoferol konsentratsiyasini batafsil
baholash amalga oshirildi. Olingan natijalar o‘rganilayotgan guruhlar o‘rtasida statistik
jihatdan sezilarli farglarni aniglash va hayotning dastlabki kunlarida tokoferol darajasining
o‘zgarish dinamikasini kuzatish imkonini berdi. Ushbu ma’lumotlar erta postnatal davrda
organizmning moslashuvini ta’'minlashda antioksidant tizimning rolini tushunish uchun
prinsipial ahamiyatga ega.

1-jadvalda ikki guruhga bo‘lingan yangi tug‘ilgan chaqaloqlarning venoz qonida
alfa- tokoferol darajasini o‘rganish natijalari keltirilgan. Birinchi guruhga qo‘shimcha
aralashuvlarsiz standart davolash o‘tkazilgan 31 nafar yangi tug'ilgan chaqaloqlar kiritildi.
Ikkinchi guruh 32 nafar chaqalogdan iborat bo‘lib, ularga TP tashxisi qo‘yilgan kundan
boshlab og‘iz orqali alfa-tokoferol buyurilgan. Ikkala guruhdagi ko‘rsatkichlar dinamikasini
taqqoslash ekzogen antioksidant qo‘llab-quvvatlash ta’sirini aks ettiruvchi muhim farqlarni
aniqlash imkonini berdi.

1-jadval. Qondagi alfa-tokoferol miqdorining solishtirma jadvali.
Table 1. Comparative table of alpha-tocopherol levels in the blood.

Tekshirilgan umumiy soni ko‘rsatkich kindik qoni 3 sutka 6 sutka
guruhlar
I guruh 31 abs 2,52 2,78* 2,84**
* 0,298 0,278 0,314
Il guruh 32 abs 2,62 2,56* 2,73**
+ 0,288 0,346 0,443

Izoh: * - kindik qoniga nisbatan ko‘rsatkichlar P<0,05, **- kindik qoniga nisbatan
ko‘rsatkichlar P<0,01.

Note: * - indicators compared to cord blood P<0.05, **- indicators compared to cord
blood P<0.01.

Tug'ilish paytida kindik qoni tahlilida alfa- tokoferol darajasi ikkala guruhda ham
bir xil bo‘lib, 2,52 mkg/ml ni tashkil etdi (ishonchlilik bilan yulduzcha bilan belgilangan).
Bu shundan dalolat beradiki, barcha yangi tug‘ilgan chagaloglar uchun dastlabki sharoitlar
bir xil bo‘lgan va keyingi farqlar aynan aralashuv bilan bog‘liq bo‘lishi mumkin - ikkinchi
guruhda qo‘shimcha ravishda E vitamini yuborilgan.

Hayotning uchinchi kunida ikkala guruhda ham alfa-tokoferol konsentratsiyasining
oshishi kuzatildi. Birinchi guruhda bu ko‘rsatkich 2,78 mkg/ml ni, ikkinchi guruhda esa
2,56 mkg/ml ni tashkil etdi. O'sish barcha bolalarda qayd etilgan bo‘lsa-da, dori vositasini
og'iz orqali gabul gilgan bolalarda uning darajasi yuqori bo‘lib chiqdi, bu esa antioksidantni
go‘shimcha ravishda kiritishning samaradorligini ko‘rsatadi.

Hayotning oltinchi kuniga kelib, farqlar yanada yaqqolroq namoyon bo‘ldi. Birinchi
guruhda alfa- tokoferol darajasi 2,84 mkg/ml ga yetdi, ikkinchi guruhda esa - 2,73 mkg/
ml tashkil etdi. Shunday qilib, E vitaminini peroral qabul qilgan bolalarda antioksidant
konsentratsiyasi deyarli 0,2 mkg/ml ga yuqori bo‘ldi. Bu farq statistik ahamiyatga ega bo‘lib,
ma’lumotlarni statistik qayta ishlash jarayonida tasdiglandi (P<0,05).

Tug'ma pnevmoniya bilan tug‘lgan chaqaloglarda alfa tokoferol buyurilishidan
oldin kasallikning og‘ir kechishiga xos bo‘lgan yaqqol klinik ko‘rinishlar qayd etilganda
birinchi navbatda nafas yetishmovchiligi kuzatildi, bu nafas olishning tezlashishi,
govurg‘alar orasining tortilishi va perioral sianoz bilan namoyon bo‘ldi. Ushbu belgilar gaz
almashinuvining buzilishi va nafas olish tizimining patologik jarayonga sezilarli darajada
jalb qilinganligini ko‘rsatdi. Bundan tashqari, bolalarda intoksikatsiya belgilari qayd etildi:
umumiy holsizlik, ishtahaning pasayishi, tana haroratining beqarorligi, bu ham gipotermiya,
ham isitma bilan namoyon bo‘lishi mumkin. Laborator tekshiruvlarda leykotsitoz yoki
leykopeniya ko‘rinishidagi o‘zgarishlar, S reaktiv oqgsil darajasining oshishi va yallig‘lanish
jarayonining boshqa ko‘rsatkichlari aniglandi. Rentgenologik ma’'lumotlar o‘pka to‘qimasida
infiltrativ ozgarishlar mavjudligini va uning havodorligi pasayganligini tasdiqladi, bu esa
nafas olish a’zolarining sezilarli shikastlanganligini ko‘rsatdi (2-jadval).

Ushbu klinik ko'rinishlar birgalikda tug‘'ma pnevmoniyaning og'ir kechishini aks
ettirdi va nafaqat antibakterial preparatlarni, balki oksidativ stress darajasini pasaytiradigan
va immunitet tizimini qo‘llab-quvvatlaydigan vositalarni o'z ichiga olgan kompleks davolash
yondashuvi zarurligini tasdigladi.
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2-jadval. Tokoferol terapiyasidan oldin va keyin klinik ko‘rinishlarning qiyosiy jadvali.
Table 2. Comparative table of clinical manifestations before and after tocopherol therapy.

Ko‘rsatkich Davolashdan oldin Tokoferol terapiyasidan keyin

Nafas Qovurg'alararo bo‘shliglarning tez- | Nafas olish tezligini me’yorlashtirish, nafas
tez tortilishi va ko'karishi yetishmovchiligi belgilarini kamaytirish

Umumiy holat Lanijlik, ishtahaning pasayishi, Faollikni oshirish, ishtahani me’yorlashtirish
zaharlanish belgilari

Laboratoriya Leykotsitoz/leykopeniya, C reaktiv | Yalliglanish belgilarini kamaytirish, qon

ko‘rsatkichlari ogsilning yuqori darajasi ko‘rsatkichlarini barqarorlashtirish

Rentgenologik Infiltrativ o‘zgarishlar, o‘pka Infiltratlarning tezroq so'rilishi, o‘pka

ma’lumotlar havosining pasayishi to‘qimasining tuzilishini yaxshilash

Kasalxonada yotish O‘rtacha 14 kun O‘rtacha 11 kun

davomiyligi

Tokoferolsiz standart davo olgan bolalarda (31 nafar chaqaloq) va qo‘shimcha
ravishda tokoferol terapiyasi buyurilgan chaqaloglarda (32 nafar chaqaloq) kasallikning
kechishi tagqoslanganda sezilarli farqlar aniglandi. Birinchi guruhda nafas yetishmovchiligi
5-7 sutka davomida saglanib turdi, intoksikatsiya belgilari sekin to‘xtadi, ishtaha faqat
ikkinchi haftaning oxiriga kelib tiklandi, laboratoriya ko‘rsatkichlari asta-sekin normallashdi
va rentgenologik o‘zgarishlar 12-14 kungacha saqlanib qoldi. Ushbu bolalarda kasalxonaga
yotqizishning o‘rtacha davomiyligi 14 kunni tashkil etdi.

Standart davolash fonida tokoferol terapiyasi qo‘llanilgan ikkinchi guruhda dinamika
ancha ijobiy bo‘ldi. Nafas yetishmovchiligi 3-4 kunga kelib kamaydi, intoksikatsiya belgilari
5-6 kunga kelib kamaydi, ishtaha ertaroq tiklandi, laboratoriya ko‘rsatkichlari 7-8 kunga kelib
barqarorlashdi va C reaktiv ogsil darajasi sezilarli darajada tezroq pasaydi. Rentgenologik
o‘zgarishlar 9-10-kunga kelib so‘rilib ketdi, bu esa o‘pka to‘qimasining tezroq tiklanishini
ko‘rsatdi. Ushbu bolalarda kasalxonaga yotqizishning o‘rtacha davomiyligi 11 kunni tashkil
etdi, bu birinchi guruhga nisbatan 21,4% ga kam (1-rasm).

1 rasm. Tokoferol-terapiya ta'sir mexanizmi.
Figure 1. Mechanism of action of tocopherol therapy.
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Yangi tugilgan chaqaloglarda alfa-tokoferolni qo‘llash fonida quyidagi ijobiy
o‘zgarishlar qayd etiladi:

e nafas yetishmovchiligi darajasining pasayishi (15,8% gacha), intoksikatsiya
belgilarining kamayishi (19,2% gacha) va o‘pkadagi infiltrativ o‘zgarishlarning tezroq
so'rilishi (26,8% gacha), (p<0,05%).

e kasallikning o‘rtacha 6-kunida tokoferol bilan davolangan bolalarning 90,6%
(29/32) da nafas olish tezligining me’yorlashishi, (p<0,05%);

e qonda yallig‘lanish markerlari darajasining pasayishi;

e bolaning umumiy holatining yaxshilanishi (faollikning oshishi, ishtahaning
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me’yorlashishi, intoksikatsiya belgilarining kamayishi), taqqoslash guruhidagi bolalarda
o‘rtacha 6,3+2,17 kunga nisbatan 9,1+1,64 kunga, (p<0,05%);

e kasallikning 6-kunida nazorat rentgenografiyasi ma'lumotlariga ko‘ra infiltrativ
o‘zgarishlarning tezlashgan so‘rilishi - taqqoslash guruhidagi bolalarda 45,2% (14/31) ga
nisbatan 65,6% (21/32) (p<0,05%);

e kasalxonaga yotqizishning o‘rtacha davomiyligini 14 kundan 11 kungacha
qisqartirish, bu terapiyaning klinik va iqtisodiy samaradorligini tasdiqlaydi.

Shunday qilib, barcha yangi tug‘ilgan chaqaloqlarda alfa-tokoferol darajasi hayotning
dastlabki kunlarida asta-sekin ko‘tariladi, bu antioksidant tizimning homiladan tashqaridagi
mavjudlikning yangi sharoitlariga moslashishi bilan bog'liq. Biroq, preparatni og‘iz orqali
qabul qgilgan bolalarda bu o‘sish nazorat guruhiga nisbatan aniqroq va sezilarli farqlarga
erishadi. Bu alfa-tokoferolni qo‘shimcha antioksidant himoya vositasi sifatida erta postnatal
davrda qo‘llashning magsadga muvofigligini tasdiglaydi.

Ushbu ma’lumotlarning ilmiy va amaliy ahamiyati shundaki, antioksidant qo‘llab-
quvvatlash yangi tug‘ilgan chaqaloglarda, aynigsa homila ichi patologiyasi bo‘lgan bolalarda
oksidativ stressning oldini olishda asosiy rol o‘ynashi mumkin. Alfa-tokoferol darajasining
oshishi hujayra membranalarini barqarorlashtirishga, erkin radikallardan himoya qilishga
va hayotning dastlabki muhim kunlarida organizmning yanada barqaror moslashuvini
shakllantirishga yordam beradi. Shunday qilib, tadqiqot natijalari nafaqat statistik jihatdan
sezilarli farglarni ko‘rsatadi, balki postnatal moslashuvni optimallashtirish uchun E
vitaminini erta tayinlash muhimligini ta’kidlaydi.

Munozara. Homila ichi infeksiyasi va pnevmoniya bilan tug‘lgan chaqaloglarda
yallig‘lanish jarayoni va antioksidant tizimning yetilmaganligi bilan bog'liq kuchli oksidlovchi
stress kuzatiladi [9,11]. Bu holat immun hujayralar membranalari butunligining buzilishi,
ularning proliferativ faolligining pasayishi, gumoral va hujayraviy immun javobning
susayishi bilan kechadi [16]. Tokoferol yetishmovchiligi ushbu buzilishlarni kuchaytiradi, bu
esa kasallikning yanada og'ir kechishiga va kasalxonada davolanish muddatining uzayishiga
olib keladi.

Tug'ma pnevmoniyani davolashning standart sxemalari antibakterial dorilar,
kislorodni qo‘llab-quvvatlash, infuzion terapiya va metabolik buzilishlarni tuzatishni
0z ichiga oladi [7,8,19]. Ammo antibiotiklar o'z vaqtida buyurilganda ham oksidativ
stress, hujayra membranalarining shikastlanishi va immunitet tizimining disfunksiyasi
rivojlanish xavfi saqlanib qoladi. Ushbu omillar kasallikning kechishini sezilarli darajada
murakkablashtiradi va kasalxonaga yotqizish muddatini uzaytiradi [19]. Alfa tokoferolni
kuchli antioksidant sifatida kiritish antioksidant himoya yetishmovchiligini bartaraf etish,
hujayralarning membrana tuzilmalarini barqarorlashtirish va immunitetni yaxshilash
imkonini beradi [10,13,20].

Shunday qilib, tokoferol terapiyasi standart davolashga muhim qo‘shimcha bo‘lib,
uning samaradorligini oshiradi va asoratlar xavfini kamaytiradi.

Tug'ma pnevmoniya bilan tug‘lgan chaqgaloglarda alfa tokoferolni qo‘llash
antioksidant himoya yetishmovchiligini qoplash, hujayralarning membrana tuzilmalarini
barqarorlashtirish va yalliglanish reaksiyasining og'irligini kamaytirish imkonini beradi.
Klinik tadqgiqotlarda tokoferolning Kkiritilishi T limfotsitlar funksiyasining yaxshilanishiga
yordam berishi, interleykin 2 ishlab chiqarilishini oshirishi, limfotsitlar proliferatsiyasi va
tabiiy killerlar faolligini kuchaytirishi, shuningdek, neytrofillarning fagotsitar qobiliyatini
yaxshilashi ko‘rsatilgan [4].

Yangi tug‘ilgan chagaloglar uchun bu alohida ahamiyatga ega, chunki ularning
immuniteti shakllanish bosqichida va yuqumli agentlarga nisbatan zaifroq. Tokoferol
bilan davolash kasallikning davomiyligini qisqartirishga, asoratlar xavfini kamaytirishga
va kasalxonaga yotqizish muddatini gisqartirishga yordam beradi, bu esa uning klinik va
igtisodiy jihatdan magsadga muvofiqgligini tasdiglaydi [3,15].

Shunday qilib, tug'ma pnevmoniya bilan tug‘lgan chaqgaloglarda tokoferol
terapiyasining dolzarbligi quyidagilar bilan bog'liq [8,11,14,20]:

- homila ichi infeksiyalarining yuqori darajada tarqalganligi va ularning og‘ir kechishi;

- immun javob va antioksidant himoyani qo‘llab-quvvatlashda tokoferolning
isbotlangan roli;

- statsionardabo‘lishmuddatlarini qisqartirish va davolanish xarajatlarini kamaytirish
imkoniyati;

- erta yoshdagi bolalarda respirator patologiyani davolashning kompleks
protokollariga tokoferolni kiritish istigbollari.

Ushbu omillar tokoferol terapiyasini zamonaviy neonatologiya va pediatriyaning
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muhim yo‘nalishiga aylantiradi, bu esa keyingi o‘rganish va klinik amaliyotga joriy etishni
talab qiladi.

Tug‘ma pnevmoniya bilan tug‘ilgan chaqaloqglarni davolash samaradorligini oshirish
zarurati ushbu patologiyaning yuqori tarqalishi va uning og‘ir kechishi bilan bog'lig.
Kasallik yaqqol nafas yetishmovchiligi, intoksikatsiya, yallig‘lanishning laborator belgilari
va rentgenologik o‘zgarishlar bilan kechadi, bu esa terapiyaga kompleks yondashuvni talab
qiladi.

Antibakterial dorilar, kislorodni qo‘llab-quvvatlash va infuzion terapiyani o'z
ichiga olgan standart davolash sxemalaridan foydalanilishiga qaramay, oksidativ stress
va immunitet buzilishlari rivojlanish xavfi saglanib qolmoqda, bu esa kasalxonada yotish
muddatini uzaytiradi va asoratlar ehtimolini oshiradi. Shu munosabat bilan antioksidant
himoyani kuchaytirish vaimmun javobni barqarorlashtirishga qaratilgan qo‘shimcha terapiya
usullarini joriy etish dolzarb bo‘lib qolmoqda. Shunday vositalardan biri alfa-tokoferol bo‘lib,
u membranani himoyalovchi va immunomodulyatsiyalovchi ta’sirga ega [13,17].

Jahon sog‘ligni saqlash tashkilotining (JSST) og'ir bakterial infeksiyalar, shu jumladan
pnevmoniya bilan kasallangan 0-59 kunlik bolalarni olib borish bo‘yicha uslubiy tavsiyalarida
antibakterial terapiya va qo‘llab-quvvatlovchi usullarni oz ichiga olgan kompleks davolash
yondashuvi zarurligi, shuningdek, asoratlarning oldini olish va olimni kamaytirish
muhimligi ta’kidlangan [3,6,19,20]. Ushbu ma’lumotlarning ilmiy va amaliy ahamiyati
shundaki, antioksidant qo‘llab-quvvatlash yangi tug‘ilgan chaqaloglarda, aynigsa homila ichi
patologiyasi bo‘lgan bolalarda oksidativ stressning oldini olishda asosiy rol o‘ynashi mumkin.

Olingan ma’lumotlarga asoslanib, biz o'z oldimizga qon zardobidagi o-tokoferol
miqdorining tug‘ma pnevmoniya bilan muddatida tug‘lgan chaqaloqglarning hujayraviy
immunitetiga ta’sirini o‘rganishni maqsad qilib qo‘ydik.

Xulosa. Tug‘ma pnevmoniya bilan tug‘ilgan chaqaloglarni davolashda tokoferol-
terapiani qo’llash nafas yetishmovchiligi darajasining 15,8% gacha, intoksikatsiya
belgilarining 19,2% gacha pasayishiga va kasalxonada davolanish davomiyligini uch
kungacha gisqartiradi, bu esa terapiyaning klinik va iqtisodiy samaradorligini tasdiqlaydi.
Alfa-tokoferol darajasining oshishi hujayra membranalarini barqarorlashtirishga, erkin
radikallardan himoya qilishga va hayotning dastlabki muhim kunlarida organizmning
yanada barqaror moslashuvini shakllantirishga yordam beradi. Shunday qilib, tadqiqot
natijalari nafaqat statistik jihatdan sezilarli farqlarni ko‘rsatadi, balki postnatal moslashuvni
optimallashtirish uchun E vitaminini erta tayinlash muhimligini ta’kidlaydi.

Manfaatlar to'qnashuvi: Muallif hech ganday manfaatlar to'qnashuvi yo'qligini
e'tirof giladi.
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AHHOTan M.

BBegeHue. Octpoie 6poHxuaibHble 06cTpykiuu (OB0) y meTel ocTaroTcs OfHOU
M3 HauboJiee 4aCThIX NMPUYMUH TOCIUTANM3ALUN B [eIUaTPUYECKON NMpaKTHKe. Bbicokas
pacnpoCcTpaHEHHOCTb, TSKECTb KJIMHUYECKHUX MPOSIBJEHUM U PUCK Pa3BUTHS XpPOHHUYe-
CKOM OGPOHXO0JIErOYHOW MAaTOJIOTHHU JieJIaloT NMpo6/eMy KpalHe 3HAUMMOM JIJIsl COBPEMEH-
HoU MeaunuHbL Llesib uccaesoBanms. Onpe/eIUTh POJIb TPOTEOJUTUIECKUX GEPMEHTOB
B IIATOreHe3e OCTPbIX OPOHXHAJbHBIX OOCTPYKIUN Y JeTel JOLUIKOJBHOTO0 U MJaJIIero
IIKOJIbHOT'O BO3PAcCTa, a TAKXKe OLIEHUTh 6alaHC MeXAY HeUTpopuIbHON 3/1acTa3or u al
aHTUTpUINICMHOM. MaTepuasibl M MeTOAbI. B vcciiejoBaHue BKIIOYEeHBI 47 fileTel C OCTPbIM
O6CTPYKTHUBHBIM OGPOHXUTOM. [lanieHThl GbLIM pa3/e/ieHbl Ha /IBe BO3PACTHbIE TPYIIIbI:
JIOIIKOJIBHUKHU (3-6 sieT, n=28) u mKoJabHUKH (7-10 sieT, n=19). [IpoBesieHO KJIMHUYECKOE
obciejoBaHue, 1abopaTopHOeE olpeJiesieHue HeUTpoduabHOH anactasel (HI) u al aHTH-
TpuncuHa (ol AT), a Takke UHCTPYMeHTa/IbHble METOAbI (CIUPOMETpPHs, MyJIbCOKCUMeE-
Tpus, peHTreHorpadus). Pe3ysabraTbl U UX 06CyXKAeHUe. B xoie npoBesiéHHOr0 aHaIM-
3a y JileTed C OCTPbIMU OPOHXHAJBHBIMU O0OCTPYKIMAMH BbISIBJIEHbl 3HAYUMbIE PA3IUYUS
B aKTUBHOCTH NPOTEOJUTHIECKUX GEPMEHTOB U YPOBHE UX HHTUOUTOPOB B 3aBUCUMOCTH
OT BO3pacTa. Y JIOIIKOJbHUKOB KOHLIeHTpal s HeuTpoduabHOH anactassl (HI) cocTaBuia
188,6%5,77 Hr/Mi1. Y IKOJBHUKOB ypoBeHb HI okasasics focToBepHO Hike - 159,448,79
Hr/mi (Ha 15,5% MeHbiue, p<0,05). [lokazaTenu al-antutpuncruHa (alAT) 66114 NOBBIIIE-
Hbl y 00€MX BO3PACTHBIX TPYMNIL Y JeTel JOMKOJbHOI0 BOo3pacTa cocTaBuo -3,72+0,275
r'/J; B TO BpeMs KaK y AeTEeTH MKOJbHOT0 Bo3pacTa cocTaBuo - 3,29+0,119 r/x (p<0,05).
3aksioyeHme. [losiyyeHHble JaHHbIE IEMOHCTPUPYIOT, YTO AMCOaNaHC MEXY NPOTEO0IH-
TUYeCKUMHU pepMeHTaMU M UX UHTUOUTOpPAMHU SIBJISETCS YHUBEPCAaJbHbIM MeXaHU3MOM
MOBpEeX/€HUs JbIXaTeJbHbIX IyTel B IeTCKOM Bo3pacTe. Ero BeIpaxKeHHOCTb Oonpe/iesisieT
KJIMHUYeCKHe 0COOEHHOCTH TeYeHHsI 3a00JIeBaHUS U MOXET CJIYKUTb OCHOBOU JJIs pas-
pPabOTKH HOBBIX JIUaTHOCTUYECKHUX MAapKEPOB U TAPTeTHBIX TepaneBTUYECKUX CTPATErUH.

Kiwo4yeBbie c/I0Ba: MPOTEOJUTUYECKASA aKTUBHOCTb, OCTPble OGCTPYKTUBHBIE pe-
CUpaTopHble 3a60sieBaHUsl, OPOHXUOJIUT, BOCIAJeHHE JbIXaTeJbHbIX MyTeH, MpoTeasa,
aHTHUIIPOTEeas3a, HeUTpoduibHble GEPMEHTHI.

Age-related characteristics of proteolytic enzymes in acute bronchial obstructions in children
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Abstract.

Introduction. Acute bronchial obstructions (ABO) in children remain one of the most
frequent reasons for hospitalization in pediatric practice. The high prevalence, severity of
clinical manifestations, and risk of developing chronic bronchopulmonary pathology make
the problem extremely significant for modern medicine. Purpose of the study. To determine
the role of proteolytic enzymes in the pathogenesis of acute bronchial obstructions
in preschool and primary school children, as well as to evaluate the balance between
neutrophilic elastase and al antitrypsin. Materials and methods. The study included 47
children with acute obstructive bronchitis. The patients were divided into two age groups:
preschoolers (3-6 years, n=28) and schoolchildren (7-10 years, n=19). Clinical examination,
laboratory determination of neutrophilic elastase (NE) and a1 antitripsin (a1 AT), as well as
instrumental methods (spirometry, pulse oximetry, radiography) were performed. Results
and Discussion. During the analysis conducted in children with acute bronchial obstructions,
significant differences were identified in the activity of proteolytic enzymes and their
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inhibitor levels depending on age. In preschool children, the concentration of neutrophilic
elastase (NE) was 188.6+5.77 ng/ml. In schoolchildren, NE levels were significantly lower at
159.4+8.79 ng/ml (15.5% lower, p<0.05). al-antitrypsin (a1AT) levels were elevated in both
age groups. In preschool children, it was -3.72+0.275 g/1; while in school-age children, it was
-3.29£0.119 g/l (p<0.05). Conclusion. The obtained data demonstrate that the imbalance
between proteolytic enzymes and their inhibitors is a universal mechanism for respiratory
tract damage in childhood. Its severity determines the clinical features of the disease's course
and can serve as a basis for developing new diagnostic markers and targeted therapeutic
strategies.

Key words: proteolytic activity, acute obstructive respiratory diseases, bronchiolitis,
respiratory tract inflammation, proteases, antiproteases, neutrophilic enzymes.

BBepeHue. OcTpble 0OCTPYKTHBHbIE 3a00JIeBaHUS [JIbIXaTeJbHBIX NMyTeH y AeTel
OCTAIOTCS OJHOM U3 HauboJiee aKTyaJbHbIX MPO6JEM COBPEMEHHOM NeJANAaTPUU U MYJIb-
MoHoJsioruu [1,2]. Beicokasi pacnpocTpaHEHHOCTb GPOHXHUATbHON aCcTMbl, OPOHXHOJIUTA U
OCTPBIX OOCTPYKTHUBHBIX OPOHXUTOB B JIETCKOM BO3pacTe TpebyeT yriy6JEHHOTO aHaIU-
3a MaTOreHEeTUYECKUX MEXaHU3MOB, ONpeieII0NUX TedeHre 3TUX cocTossHuM [3]. Oco6oe
BHUMAaHUE y/ie/seTcs NMPOTEeOJUTUYECKOW aKTUBHOCTH B JibIXaTeJbHbIX MYTX, KOTOpas
UrpaeT KJIYEBYIO POJIb B Pa3BUTHH BOCIAJIUTEIbHbIX TPOLLECCOB U GOPMUPOBAHHUU GPOH-
XHaJIbHOM 06CcTpyKIMH [4,5]. HapyieHue 6asaHca Mex /1y IPOTEOJIUTHYECKUMU GpepMeHTa-
MU M UX UIHTUOUTOPaMHU Y ieTel nMeeT ocob6oe 3HaUeHHe, TaK KaK aHaTOMO-PHU3HU0JIOTHYe-
CKHe 0COBEHHOCTH /ibIXaTeJbHbIX [TyTel paHHEro Bo3pacTa /iesaloT UX 6oJsiee YsI3BUMbIMU
K nNoBpex/Jawuum pakropam [6].

Takum o6pa3oM, u3yyeHHe NPOTEOJUTHIECKON aKTUBHOCTH Y JIeTeN C OCTPBIMHU 06-
CTPYKTUBHBIMU HapyLIEHUSIMHU /IbIXaHUs UMeeT QyHaMeHTalbHOe 3HaUeHue JIJIs1 TOHKMMa-
HUS MeXaHW3MOB BOCHAJIEHUS] U NMPAKTHYECKYI0 LIEHHOCTD /sl KIMHUYECKOW MeJULIUHBI,
OTKpbIBasi NepCHeKTUBbI pa3paboTKH HOBBIX TepaneBTUYECKHX I0/[X0/10B.

Ilenb uccaegoBanms. llesbio HaCTOSAIIETO UCCIE0OBAHHUS OBLIO ONpPeAEeTUTh POJb
IPOTEOJUTHYECKUX GPepPMEHTOB, B YaCTHOCTU HEUTPOPUIBbHOMN 3/1acTa3kbl, ¥ €€ HUHIMOUTOpa
al-aHTUTPUIICKHA B NATOreHe3€e OCTPhIX OPOHXUANBbHBIX 0OCTPYKIUHU Y 1eTel

A. luzaiiH ucci1edosaHus

UccnenoBaHre 6GbLIO OPraHU30BaHO KaK HaOJ/IOATe/NbHOE NPOCHEKTUBHOE, YTO
MI03BOJIUJIO MTPOC/IEAUTh AUHAMUKY KJIUHUYECKUX NMPOSIBJIEHUN U GMOXMMHUYECKUX ITOKa3a-
Tesied y ZieTell ¢ oCTPbIM O6CTPYKTUBHBIM OPOHXHUTOM B peasbHbIX YCJIOBUAX TOCIUTAIH-
3anuu. Takoi moaxo/ o6ecrneyns BO3MOXKHOCTh COIIOCTABJIEHUS JIA6OPATOPHBIX AAHHBIX C
KJIMHUY€ECKOM KapTUHOU 3a60/1eBaHHUS U BBISIBJIEHUS BO3PACTHBIX 0COOEHHOCTEH NpoTeas-
HOro Avc6asaHca.

B uccsiejoBaHye GbIIN BK/IIOYEHBI 47 MALlMEHTOB, pa3/ieJIEHHbIX Ha /iBe BO3pacTHbIE
rpyniel. B nepByto rpynny BXOAWJIH JIeTH JOUIKOJBHOr0 Bo3pacTta oT 3 0 6 jieT (n=28); Bo
BTOPYIO I'PYIITY BXOAUW/IM IeTH MJaJIINe HIKOJbHOro Bo3pacta oT 770 10 sieT (n=19).

Bbi60p MMEHHO 3THUX BO3PACTHBIX KaTeropui GbLI 06yCJI0BJIEH PAa3IMYUsAMH B aHa-
TOMO-PU3HNOJIOTUYECKUX XapaKTEePUCTUKAX JibIXaTeJbHbIX MyTeH U UMMYHHOU CUCTEMBI,
YTO M03BOJISIET 60Jiee TOYHO OLIEHUTh BJMSHHUE NPOTEOJTUTHUYECKUX GEPMEHTOB Ha Teye-
HUe 3a60JIeBaHuUs.

JuzaiiH ucciefoBaHUs NpeJycMaTpUBal KOMILJIEKCHOE 06CJe/loBaHHE KaXK0ro
pe6éHKa, BKJIIOYaBIIee KJIUHHUYECKYIO OLeHKY CUMIITOMOB, JJaGOpaTOpPHOE ompe/iesleHue
ypOBHsI HelTpoduibHOH asactasel (HI) u al-anTuTpuncuHa (alAT), a Tak)ke HUHCTPYMeH-
TaJbHble METO/bI (CIUPOMETPHUS /s JleTel cTaplle 6 JIeT, NyJIbCOKCUMETpPHs], PEHTIeHO-
rpadus opraHoB IpyAHOHN K1eTKH). Takol MHOTOYPOBHEBBIN MOAX0/, 06eCreyn BbICOKYIO
JIOCTOBEPHOCTD MOJIYYEHHBIX JIAHHBIX U T03BOJINJ BbISIBUTh B3aHUMOCBS3b MEX/y OHUOXU-
MHYEeCKUMH T0Ka3aTe MU U KIMHUYEeCKUM TedeHHeM 3a60s1eBaHus.

TakuM 06pa3oM, BEIOPAHHBIN AHU3alH UCCIe0BAHUS COYETAET B cebe HabII0jaTe b-
HbI XapaKTep, NPOCIEKTUBHYI0 CTPYKTYPy U CPaBHUTEJbHBIA aHa/lN3, YTO [ieJlaeT ero
ONTHMaJIbHBIM JIJIsI U3y4YEHHS POJIM IPOTEOJUTHYECKHUX PePMEHTOB B NIaTOreHe3€e OCTPhIX
OGpOHXHAJBHBIX 06CTPYKIUHN Y leTeH.

B. Kpumepuu ék/1104eHUs U UCK/AI0YeHUs

B uccienoBaHue GBI BKJIIOYEHBI JIeTH B Bo3pacTe OT 3 1o 10 JieT ¢ KIMHUYECKHU
HOJATBEPKAEHHBIM JIMarHO30M OCTPbIA 06CTPYKTUBHBIN 6poHxuT (0O0B), rocnutanusupo-
BaHHbIE B CTAllMOHAp AJs1 00C/e/loBaHUSA U JiedeHHUs. YJacTHe JJ0MyCKaJl0Ch TOJbKO MPHU
OTCYTCTBHUU NPU3HAKOB XPOHUYECKOH GPOHX0JIEr0OYHOM MATOJOTMU U HAIMYUHU UHPOPMHU-
POBAHHOIO COTJIACUS POAUTEJIEN UJIU 3aKOHHBIX NTPeJCTaBUTEEMN.
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KpuTepuu uckiroueHus npeaycMaTprUBaId UCK/IOUEHHEe TAallUEHTOB C YCTAHOBJIEH-
HBbIM /IMarHO30M GPOHXHAJBHOW aCTMbl, MYKOBHUCIM/[03a UJIM JPYTUX XPOHUYECKHX 3260-
JIeBaHUH JibIXaTeJIbHOU cucTeMbl. Takke He BKJIIOUAIHCh JETH C TSKEIBIMU BPOXKIEHHBIMU
MOPOKaM{ Pa3BUTHS, BAUSAIIUMU Ha QYHKLHUIO AbIXaHUS, C UMMYHOAeHULIUTHBIMU CO-
CTOSIHUSIMU WJIM TSDKEJNBIMU COMYTCTBYIOLIMMU 3a60/1€eBaHUAMU (CeplleYHO COCYAUCTBIMHY,
HEBPOJIOTHMYECKUMH, CUCTEMHBIMH). JIONIOJIHUTENBbHBIM OCHOBAaHUEM /IJI51 UCKJIIOYEHUS SIB-
JISIJIOCH TOJIyYeHHUe JJIMTeJbHOW Tepanuu ITIOKOKOPTHUKOCTEPOUIaMH WM JPYTUMU UM-
MYHOCYTIPeCCHBHBIMH MpenapaTaMy, a TaKKe 0TKa3 OT y4acTHs UM OTCYTCTBUE COTJIACHs
3aKOHHBIX NpejcTaBUTeNel. Takol noaxo kK GopMUpoOBaHHIO BBIGOPKU 06ecrieyrBasl 0/i-
HOPOJHOCTb UCCIeyeMOU IPYIIbl M MO3BOJISAJ 06BEKTUBHO OLLEHUTh KJIMHUKO OGUOXUMHU-
yeckue ocobeHHocTH TedeHHs OOB y neTel pa3HbIX BO3PaCTHBIX KaTEropui.

C. Memodu! ucciedoganus

Jis [ocTvyKeHUs NMOCTaBJIEHHBIX LieJlel HCI0Jb30BasICs KOMIJIEKC KJIMHUYECKUX,
J1abopaTOPHBIX U HHCTPYMEHTAJbHBIX METO/,0B, MO3BOJISAIOLMNA BCECTOPOHHE OLEHUTD CO-
CTOSIHUE JIeTeH C OCTPBIM 0GCTPYKTUBHBIM GPOHXHUTOM U BBIIBUTb 0COOEHHOCTH MPOTEa3-
HOro avc6anaHca.

1. Kaunuueckue memodbwl:

- C6op aHaMHe3a C aKIeHTOM Ha JIJINTeJbHOCTh U BbIP)KEHHOCTb CHMIITOMOB (Ka-
11eJ1b, O/IbIIIKA, GPOHXOCMA3M).

- 06'beKTUBHOE 06C/IeIOBaHHe: aYCKY/IbTAlUsA JIETKUX, OLleHKA JbIXaTeJbHOU YacTo-
ThI, CATypaly KUCI0PO/ia, XapaKTepa MOKPOTHI.

- OnpeneneHue TSXKECTU TeYeHUS 3a60/1eBaHUs 110 KIMHUYECKUM IIKaIaM.

2. JlabopamopHble Memodbl:

- OnpenesieHHe YPOBHS HeUTpoduIbHOU 3sacTasbl (HI) B chIBOpOTKe BEHO3HOU
KPOBM C HCII0JIb30BaHWEM MUMMYyHO$EpPMEeHTHOI'0 aHa/IU3a.

- U3MepeHnure koH1eHTpanuu al-antutpuncuia (alAT) kak OCHOBHOTO aHTHIIPOTe-
asHoro ¢akTopa.

- PacuéT cootHomenuss H3/alAT /s olleHKHU cTeneHH JucbaniaHca MeXAy MpoTea-
3aMU ¥ UX UHTUOUTOPaMHU.

3. HHcmpymeHmasibHble Memodbl:

- CnupomeTpus (AJi AeTel cTapiie 6 JeT) ¢ aHanu3oM nokasarteseit FEV1, FVC u
unzekca Tiffeneau a1 o1eHKH 6POHXUATBHOU MPOXOAUMOCTH.

- [lyibcokcrMeTpHs [1J1s1 KOHTPOJIsI YPOBHS KUCJI0POHOM caTypaliiy B IMHAMUKE.

- PeHTreHorpadus opraHoB rpyHON KJIETKH B JABYX NMPOEKIUAX JJIs1 UCKIIOUEHUS
COIYTCTBYIOLIEN MATOJOTUU U OLIEHKH COCTOSIHUSA JIETOYHOHN TKaHHU.

Bce o6cieioBaHMs TPOBOJAMIIMCH B YCJIOBUSX CTAl[MOHApa, B MepBble JAHU I'OCIIUTA-
ausanui. [lanueHTs! 6bLIM pa3/ie/ieHbl Ha /iBe BO3paCTHbIEe TPYIbI: JOLIKOJbHUKHU (3-6
JIeT) ¥ MJIa/illke MKOJAbHUKHU (7-10 J1eT), 4TO M03BOJIMJIO BBIIBUTH BO3PACTHbIE 0COGEHHO-
CTH KJIMHUYECKOI'0 TeYeHHUs U BMOXUMHUYECKUX TOKa3aTe e,

I Cmamucmuyveckas o6pa6omka

s aHanM3a pe3y/IbTaTOB NPUMEHSJIMNCh METO/[bl BAPUALMOHHOM CTaTUCTUKH, 06e-
CredyrBamIe 06beKTUBHYIO OLIEHKY pa3JIMYui MeX/ly BO3pacTHhIMU rpynmnamu. Kosinye-
CTBEHHbIEe JJaHHbIE NPe/ICTaBJeHbl KaK Cpe/iHee 3HaYeHHe U CTaHJapTHas omnbka (M+m),
YTO T03BOJIIET KOPPEKTHO CPAaBHUBATh BBIOOPKHU. /l/Is1 BBISIBJIEHHUS JOCTOBEPHBIX Pa3Jiu-
YUK MeX/Jy AOUIKOJbHUKAMHM U IIKOJbHUKAMU HUCHOJIb30BaJca t-kpuTepuil CThroAeHTa
JIJIS1 He3aBUCHUMBIX BBIOOPOK. 3HAYUMBIMU CYUTAIUCh pa3indus npu yposHe p < 0,05, co-
OTBETCTBYIOLIEM CTaHJApPTaM GMOMeAUIMHCKUX UCCIeJ0BaHUN. JlONOJHUTENbHO PACCYu-
TBIBAJINCb OTHOCUTEJIbHBIE NoKa3aTeau (%) u uHTerpaibHblil uHAekc H3/alAT, orpaxa-
IOL[MM GaslaHC MPOTea3 U UX UHTUOUTOPOB. Takol MoAxXo/1 MO3BOJIUJ OLEHUTh He TOJIBKO
CTAaTUCTHUYECKYIO, HO U KJIMHUYECKYI0 3HAYUMOCTh GMOXUMUYECKHX lTapaMeTPOB B KOHTEK-
cTe TsKecTH 3a60s1eBaHusl. 06paboTKa JaHHBIX IPOBO/MJIACH B CHIEI[HMaIM3UPOBAHHBIX CTa-
TUCTHUYECKUX NakeTax (SPSS, Statistica), 4¥To rapaHTHPOBaJIO HA/IEXKHOCTb U BOCIIPOU3BO/IU-
MOCTb Pe3y/bTaTOB.

Pe3ysnbTaThl. KnnHuyeckue HabJ110jeHUs TO0Ka3ay, YTO y JieTeH JJOLIKOJIbHOTO BO3-
pacTta TedeHHe OCTPOro OGCTPYKTUBHOI'O GPOHXKMTA Yallle COMPOBOK/1AI0Ch BbIPAKEHHBIM
6pOHX0CMa3MOM, HAJTMYMEM CBUCTSAILUX XPUIIOB M KPAaTKOBPEMEHHBIM CHHXKEHHUEM caTypa-
IIMY KUCJI0POZaA. Y IIKOJbHUKOB KJIMHUYECKasl KapTHUHA OblJla MeHee OYpHOH, HO 4alle OT-
MeyvaJIcsl 3aTsSKHOU KallleJib U MOBbIILIeHHast BA3KOCTb MOKPOTHIL. Y IOIIKOJbHUKOB yPOBEHb
HelTpoduabHOU anactasel (HI) cocraBus 188,6+5,77 Hr/mMJj, YTO 3HAYUTENBHO MPEBHI-
maeT GpU3NOJOTHYECKEe 3HAYEeHHUs. Y IKOJbHUKOB HI Takke 6bLI MoBbINIEH - 159,4+8,79
Hr/MJI, HO Ha 15,5% HMKe 1o cpaBHeHUIO ¢ MuaAed rpymnmnoi (p<0,05). KonneHTpanus
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al-antutpuncuHa («1AT) y AOMKOJBHUKOB cocTaBuia 3,72+0,275 1/, y MKOJbHUKOB
- 3,29+0,119 r/xa (p<0,05). CootHomenue H3/alAT octaBasoch BeicokuM: 50,7 E/l y no-
IIKOJIbHUKOB U 48,4 E/l y KOJBHUKOB, (cM.Tab.1).

Ta6smmua 1. BruoxyuMuyeckre nokasaTe iy y leTel ¢ OCTPbIM 06CTPYKTUBHBIM GPOHXHUTOM.

Table 1. Biochemical parameters in children with acute obstructive bronchitis.

Iloka3aTtesb JomkobHUKM (3-6 s1eT, | LIkoabHuku (7-10 JerT, Pa3nuums (p<0,05)
n=28) n=19)
He#ttpoduabHas asnacra- | 188,6 +5,77 159,4* £ 8,79 115,5%
3a (Hr/mu)
al-antutpuncu (r/ma) 3,72 +0,275 3,29*+ 0,119 115,5%
CootHoueHue H3/alAT 50,7 48,4* COXpaHsIeTCs BBICOKUH
(EZ) YPOBEHb

IIpumeyanme: *- p<0,05 M0 OTHOLIEHUIO K IPYIIIE JOUIKOJbHUKOB.

B Ta6J'II/Il_Ie AdaHHBbIE O GHOXUMHYECKHX MapKepax U KIMHUY€CKHX [TPOABJIEHUAX Y [ie-

Tel JOIKOJbHOTO (3-6 JIeT) ¥ MJIaZIIero MKoJbHOro Bo3pacta (7-10 Jiet), (cM.Ta6.2).

Ta6suua 2. CpaBHeHHe GUOXMMHUYECKUX MOKa3aTes el U KIMHUYECKUX MPOsIBJIEHUH.
Table 2. Comparison of biochemical parameters and clinical manifestations.

Ioka3areJib / [IpusHak JomkobHUKY (3-6 j1eT) IlIkosbHMKH (7-10 J1€T)
H3 (ur/min) 188,6 + 5,77 159,4* + 8,79
alAT (r/n) 3,72+ 0,275 3,29%*+ 0,119
CootHomenue H3/alAT (E[) 50,7 48,4*
Bponxocnasm Yacto Penxo
CBUCTALIME XPUTIBI YacTto WHorpa
CHMXKeHHUe caTypaLuu KpaTkoBpeMeHHO EfMHU4YHbBIE clydyan
3aTsKHOM Kalllesib Penxo Yacro
Bsizkas MokpoTa YMepeHHO BeipaxkeHo

IIpumeyanue: *- p<0,05 mo oTHOIIEHHUIO K TPyIIe AOMKOJIbHUKOB.

Y NOIIKOJIBHUKOB OTMeYaeTcsl 60Jiee BbICOKHUM YPOBEHb HEUTPOPUIbHOM 3/1acTa3bl
(H3: 188,6 £ 5,77 ur/ma) u al-antutpuncuta (alAT: 3,72 + 0,275 r/n), 4To oTpaXkaeTcs B
HeCKOJIbKO 6oJbliieM cooTHomweHuu H3/alAT (50,7 E[l). 3Tu 6MoxuMuvyecKrue U3MeHEeHUs
KOppeJUPYIOT C CBUCTALIMMHU XpUIIAMY, A TaKKe He3HAUYUTeJIbHbIM CHUXKEHHEM caTypaluu
KUCI0poa. B KIMHMYeCKON KapTUHE y JI0LIKOJIbHUKOB N1Pe06J1aZjaloT OCTPble MPOsIBJIEHUS
OGPOHX00OCTPYKLMM NIPHU yMepPeHHOM NPOAYKLHUU BA3KOW MOKPOTHI U PeJKOM 3aTSKHOM
Kauuie. Y KoJAbHUKOB nokasaTeand H3 u a1AT uuxe (159,4 + 8,79 ur/ma u 3,29 + 0,119
r'/Jl COOTBETCTBEHHO), a cooTHoueHue HI/alAT cocraBaset 48,4 E/l. KnuHuuecku ato
COINPOBOX/AAETCs peIKUMU GPOHXOCIIa3MaMH U 3NMU304UYEeCKUMHU CBUCTSIUMHU XpUIIAMHU.
He3HauuTe/IbHOE CHUXKEHME caTypalluy BCTpedaeTcsl eAMHUYHO, OJJHAKO UMEHHO B 3TOU
BO3paCTHOM IpylIe yallle HabJ/0AaeTcsl 3aTSKHOM Kallleslb M BblpaXkeHHasl TUInepcekpe-
11Ms1 BA3KOW MOKpPOThL. TakMM 06pa3oM, 6MOXUMHUYeCKUe ToKa3aTelH oA TBEPK/AA0T BO3-
pacTHble pa3/iMyus B KIMHUYecKol KapTuHe OOB: y 1011KOJIBHUKOB Ipeo6J1aialoT OCTpble
OGPOHX006CTPYKTHUBHBIE NPOsIBJIEHUS], TOT/A KaK Y IIKOJbHUKOB - XpOHUYECKHE CHMIITOMBI
C BbIp@XKEHHOW NPOAYKLMeN MOKPOTbI. TH JaHHble NOAYePKUBAIOT HEOOXOJUMOCTb Y4H-
ThIBATbh BO3PACTHbIe 0COOEHHOCTH NPU BbI6Ope TepaneBTUUYEeCKON TaKTHUKHU.

B nuarpaMMe npoBe/iéH aHa/IM3 MapKepoB BOCHAJUTENbHOrO JUcbaslaHca y AeTel
JoLIKOoJIbHOTO (3-6 J1eT) U MJIaJIlIero WKoJbHOTO Bo3pacTa (7-10 sieT) BbISIBUJI BO3pacCT-
Hble pa3/Inuusl B aKTUBHOCTH HeUTpodUuIbHOM 3s1acTasbl (HI) u ypoBHE al-aHTUTPUIICMHA
(alAT), (cMm.guarp.1).

Y J0LIKOJIbHUKOB OTMeuYaeTCsl OTHOCHUTeJIbHO 6oJjiee BBICOKHMH ypoBeHb HD npu co-
MOCTAaBUMbIX 3HaueHUsAX a1AT, 4To NPUBOJUT K yBesuyeHU0 cooTHoueHUss HI/alAT u
MOKeT CBU/IeTe/IbCTBOBATD O 6OJIblIEN CKJIOHHOCTH K BOCIAJIMTENbHbIM peaKkL UM B paH-
HeM Bo3pacTe. Y LIKOJbHUKOB HabJI0/laeTcsl CHUXKEHHWe KOHIleHTpanuu HI3 u ymepeHHoe
noBblleHre alAT, yTo oTpaxkaeT GpopMUpOBaHUe 6oJlee cOaTaHCUPOBAHHOM CUCTEMBI NIPO-
Tea3-UHIMOUTOPOB.

[lony4yeHHble pe3yJbTaTbl HUCCAEL0BAaHUA JE€MOHCTPUPYIOT, YTO y JOLIKOJbHUKOB
IIPOTEeOJUTHYECKas aKTUBHOCTb BbIpa)keHa 3HAUUTEJIbHO CUJIbHEE, YTO CBsI3aHO C GoJiee
TSDKEJIBIM TeyeHHeM OPOHXMAJbHOM OOGCTPYKLHU. Y LIKOJBHUKOB, HECMOTPsI Ha MeHee
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OCTpO€ TevyeHHe, COXPaHSAeTCs AucbasaHC MeXAy MpoTeasaMd U UX UHTHOUTOPAMH, YTO
Croco6CTBYeT GOPMUPOBAHUIO XPOHUUECKOTO BOCHIAIMTEBHOTO MPOLECCa.

Juarpamma 1. /luc6asaHc MapKepOB BOCIIOJIEHHUS Y IeTeH ¢ 06CTPYKTUBHBIM CUHIPOMOM
Diagram 1. Imbalance of inflammatory markers in children with obstructive syndrome

Mapkepb! BocnanuTensHoroe AucGanaHca No BoIPAcTHLIM MpyNnamM

30 -

DoWESNEHWKA WikoneHnsm
(3-6 neT) (7-10 neT)

E H3(ng/mi W AT (gl == CooTHowekwe HWTIAT

Juckyccus

[lony4yeHHble pe3yJabTaTbl IMOATBEPXKJAIT KJYEBYI POJIb MPOTEOJUTHUYECKUX
dbepMeHTOB, npex/ie Bcero HeUTpoduabHOH anactasel (HI), B maToreHese oCTPbIX OPOHXHU-
aJIbHBIX 06CTPYKLMH Y JleTel. YCTaHOBJIEHO, UTO Y I0LIKOJIbHUKOB YPOBEHb IPOTEOJUTHYE-
CKOM aKTUBHOCTH 3HAUUTEJbHO BBILIE, YTO OTPAKAETCS B YBEJIUYEHHOM COOTHOIeHUH HI/
al-AT. 3ToT Auc6asaHC KOppeaupyeT c 6oJiee THKENBIM TedeHHeM 3a60J1eBaHUsA U COTvIacy-
etcs ¢ faHHbIMU R.A. Stockley (2014), rje moguépKrUBaeTcs aToreHeTHYecKast 3HaUMMOCTh
HapyLIeHHUs] paBHOBeCHS MeX/y NpoTea3aMHu U UX HHTHOGUTOpaMH NpH 3a60J1eBaHUSX [Ibl-
XaTeJIbHbIX MyTed. AHAJOTUUHbIe BBIBOJBI MpeZcTaBaeHbl B paborax PJ. Barnes u coaBT.
(2003), rae mokasaHo, YTO U36BITOYHAS AKTUBHOCTb IPOTEA3 CIOCOOCTBYET NMOBPEX/AEHUIO
3MUTEUs U XPOHU3ALWH BOCIAJIUTEJIbHOTO Iporecca [3,6].

B Mmusiaziielt mKoOJbHON TpyIilie HAGIIOAAeTCSI OTHOCUTENIbHOE CHIDKEHUE aKTUBHO-
cti H3, ogHako KoMIeHcaTOpHble MeXaHU3Mbl aHTUIPOTEA3HOM 3alUThl OCTAITCA HeL0-
CTAaTOYHBIMU. ITO MOATBEPKAAET, YTO JlaXKe MPU MeHblIeH BbIpaXKeHHOCTH IIPOTE0JIUTHYe-
CKOM aKTHBHOCTH COXpaHsETCs PUCK GOPMHUPOBAHUS OCTPBIX GPOHXHATIbHBIX 06CTPYKIUH.
[lo faHHBIM psAZia UCCIeJOBaHUN HEOOX0AUM KOMILJIEKCHBIN MOAX0/] K Tepaluy, BKIKYaI0-
Ilero MyKOaKTHBHbBIE ITpenapaThbl U KOHTPOJIb BOCHAJUTENbHBIX IPOLLECCOB, YTO COT/IACYET-
sl C HAlIMMU HabsoieHuAMH [1,4].

Oco60e BHUMaHHUE CIeyeT Y/IeJUTh He3peJOCTH aHTUIIPOTEa3HOM CUCTEMBI y leTel
paHHero Bo3pacTa. a1-aHTUTPUIICUH, ABJISASICb OCHOBHBIM HHrH6uTOpOoM H3, He o6ecneyn-
BaeT JI0CTaTOYHOM 3aLHUThI, YTO CO3JAET YCJIOBUS JIJIs TIOBPEXKAEHUS SNMUTEJIUS JbIXaTesb-
HBIX NNyTeH U YCUJIEHNUA BOCIAJIMTEbHON peakluu. B aToM KoHTeKcTe faHHble TypaueBon
u Hacupogoii (2025) o panimoHa/IbHOM aHTUOAKTEPUAILHOU TePaNuu B eUaTPUH JIOIO0JI-
HSIIOT IOHMMaHKe He06X0IMMOCTH PaHHET0 BMellaTe/IbCTBA /JIs TPeJOTBPAlleH s 0CJI0XK-
HeHUH [2].

TakuM 06pa3oM, BeIsIBJIEHHbIE 0COOEHHOCTH TPOTEOJUTHYECKON aKTUBHOCTH B pas-
HBIX BO3PaCTHBIX IPYIINax MOATBEPXKJAIOT BeAYIYI0 poJib GepMeHTAaTHUBHOIO AucbaslaH-
ca B maToreHese OCTPbIX OPOHXUAJBbHBIX 0OCTPYKIMHA. ITO OTKPBIBAET MEPCIEKTUBBI s
pa3paboTKH TepaleBTUYECKUX CTpPATErui, HampaBJeHHbIX Ha MOAYJAILMI0 aKTHBHOCTH
npoTea3 U ycuJeHHe aHTUIPOTEea3HOM 3alUUThl. B 4acTHOCTH, MepCcreKTUBHBIM Halpas-
JIeHHEeM MOXET CTAaTh MCI0Jb30BaHNUe IPENapaToB, CIOCOOHBIX CTAa6UIN3UPOBATh OaslaHC
poTea3-uHrMOUTOPOB, a TAKXKe BHeApeHHEe KOMOMHUPOBAHHbBIX CXEM TepanuH, BKJI0Yao-
KX MyKOAKTHBHbIE U IPOTUBOBOCMIAIUTENbHbIE cpescTBa. Takol nmoaxo/ cnoco6eH cyle-
CTBEHHO CHU3UTH TSXKECTb Te4eHUs 3a60/1eBaHUS U YIYYIIUTb IPOTHO3 y AeTel [5].

B Toxe BpeMs, M0 JAHHBIM psi/ia YYEHbIX He TOJIbKO U3ydeHHe GpepMeHTaTUBHOIO
cocTaBa GPOHXHA/BHBIX NMyTeH WUrpaloT pellamllyi0 pojb B GOpMHUPOBAHUM MaTOreHesa
naToJioruu [7,8], HO ¥ HUCNOJIb30BaHUs ONpeJeéHHbIX GpepMeHTaTUBHbIX dapMaleBTH-
YeCcKHUX IIpenapaToB BJIMsSET Ha pe3y/lbTaTUBHOCTb Tepanuu [2,9,10]. [Ipu aToM yaensieTcs
OTrpoMHasi PoJib U3yYeHHI0 KMMYHOJIOTUYKCOI'0 OTBETA NPH GPOHXO0JIErOYHBIX ATOJI0THUAX
[1,6,10], u cekpeTopHOMY AMc6asaHCy B JaHHOM cucTeMe [11].

Ha ocHOBaHUM MOJYYEHHBIX JAHHBIX MOXKHO 3aKJIIOYUTh, UYTO NpobJieMa U3ydyeHus
JAucbasaHca MPOTEOJTUTHUYECKHX GEePMEHTOB MIPU OCTPBIX GPOHXUANbHBIX O6CTPYKLUAX Y
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JleTel, 0CTaéTCs aKTyaJbHOU NMpo6JieMol U TpebyeT JaJbHeHIero BCeCTOpOHHEro usyye-
HUA.

BriBoa. Y feTel Myajiel BO3pacTHOM IPyNIbI IPOTEOJIUTHYECKas aKTUBHOCTD BbI-
pakeHa 6os1ee 3HauuTebHO (CooTHOmeHHe HI/al-AT - 50,7 E/1), yTo npenonpeenseT Td-
*éJioe TeyeHHe OPOHXHUATbHON 06CTPYKLMH. Y IIKOJbHUKOB HAOJ/IIOAeTCS OTHOCUTEIbHOE
CHUXXeHHe aKTUBHOCTHU HeI‘/JITpO(i)I/IIIbHOI‘/JI 3J1aCTa3bl, OAHAKO KOMII€EHCATOPHbIE ME€XaHHU3MbI
OCTAIOTCS HEZOCTATOYHBIMH, YTO MOATBEPXKJAET BeAYILYI0 POJIb IPOTEOJUTHIECKUX dep-
MEHTOB B [1aTOTeHe3€ OCTPbIX OPOHXUATBHBIX 06CTPYKIUH.

IIpo3payHOCTb UcCAeA0BaHUA. MccieoBaHre HE UMEJIO CIIOHCOPCKOM MOAepK-
K. ABTOPBI HECYT MOJIHYI0 OTBETCTBEHHOCTD 3a IpeJ0CTaBJIeHne OKOHYATeJIbHON BepCUU
PYKOIIMCH B I1e4aTh.

Jexnapanus o GUHAHCOBBIX U APYTHX B3aMMOOTHOIIEHMsIX. Bce aBTOpbI npu-
HUMaJIM y4acTHe B pa3paboTKe KOHIENUH U JU3aiiHa HCCleJOBaHUs U B HAlIMCAaHUH py-
Komnucd. OKoHYaTesIbHAs BEpPCHUsl PYKONKCH Obla 0/j06peHa BCeMU aBTOPaMU. ABTOPbI He
M0J1y4aJsIu TOHOPAp 3a UCCJIe/JOBaHUeE.
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AHHOTan M.

BBeaeHue. Ha cerogHAHUN MOMEHT aHEeMUS 0XKUPEHUS TECHO CBSI3aHa C pacIpo-
CTpaHeHHEM MeTaboJIMYecKd acCOLMMPOBAHHOM »KMpoBOoM 6osie3Hbl0 nedeHr (MAXKBII),
4acTOTa BbISIBJIEHUS KOTOPOU B CpeJiv ZileTel MMeeT CKJIOHHOCTB K pocTy. Llesib ucciesoBa-
HUS: onpeJieIuTh YacToTy HabuozeHuss MAXKBII y neTelt ¢ pasinuHbIM TUIIOM OKUPEHHS,
C OLIEeHKOM MeTaboJINYeCcKOro CTaTyca U »KeCTKOCTH Ie4eHOYHO! MapeHxuMbl. MaTepua
M MEeTOABI: B OCHOBY HACTOSIILeH pabOThI 0JIO’KEHBI Pe3yJIbTaThl IPOCIEKTUBHOIO HCCIIe-
JOBaHUsA 66 feTel c oxxupeHreM B Bo3pacTe 12-18 seT, a Takke 30 feTel ¢ HOpMaJbHOMN
Maccoi Tesa. [I[poBe/ieHO aHTPONIOMETPUYECKOE UCCIe/l0BaHNEe, BUOXUMUYECKHEe HCCIe/0-
BaHUS 110 OTIPe/IeJIEHUI0 YPOBHA aMUHOTpaHchepas, 6uaupyorHa 1meso4Hou ¢pocdaTassl U
raMMarroTaMuaITpaHchepasbl, IMMYHOpepMEHTHbIE aHATU3BI 110 OTPeie/IEHUI0 JIENTHHA,
VMHTepJIENKUHOB. [IpoBe/IeHO yIbTPa3ByKOBOE UCC/IeJOBAaHHE OPTraHOB GPIOLIHOM MOJIOCTH
v ajiactorpadus nedeHu. Pe3ysbraThl NpoBeIEHHOIO UCCAE0BAaHUS CBU/ETENBCTBYIOT O
BbICOKOM pacnpocTpaHéHHocTH MAXKBII cpein fleTelt € 3K30reHHO-KOHCTUTYLIMOHAJIbHBIM
OXXHMpEeHHeM, 0CO6eHHO MPH ero abJ0MHUHaIbHOM THIE. [loJlyueHHbIe JaHHbIE COTJIACYIOTCS
C COBpeMeHHBIMH IIpe/ICTaBJIeHUAMHU O BeJylllel pOoJIh BUCLePATIbHOTO 0XKUPEHUA B pa3BU-
TUU MeTaboJMYeCKUX HapylleHUH U nopakeHus nedeHd. Yacrora MAXKBII y neTeit ¢ a6-
JIOMUHAJbHBIM OXXUpPeHHeM cocTaBu/aa 57,14%, 4To B 2 pa3a NpeBbILIAJ0 aHAJIOTHUYHbBIH
NO0KasaTeJib y ZleTell ¢ paBHOMEPHBIM paciipe/iejieHueM }XUupoBoi TKaHu (29,03%), moa-
TBepx/ast 60see BICOKUHM pUcK GOPMUPOBAHUS CTeaTO3a NeYeHH IPU BUCLepaJbHOM Ha-
KOILJIEHUH KHpa. M3yyeHre 6MOXUMHUYECKUX T0Ka3aTesel NPoJAeMOHCTPHUPOBAIO HATUYHe
bYHKIMOHA/IbHBIX U3MEHEHUH NeYeHH V JeTel ¢ oxxupeHueM. HecMoTpst Ha To, YTO cpej-
HUe 3HauYeHUsI TpaHCaMHHa3 HaX0UJIMCh B IIpeJiesiax pedepeHCHbIX MHTEPBAJIOB, Y leTel C
abaoMuHaabHBIM oxkupeHueM ypoBeHb AJIT u ACT 6611 JOCTOBEPHO BbILIE 10 CPABHEHHUIO
KaK C IeTbMH C paBHOMEPHBIM O’KMpPeHHeM, TaK U C KOHTPOJIbHOX rpynnoi. [loBeieHue
AJIT 6osiee yem B 1,5 pasa BBIABJIANOCH MPEUMYLIECTBEHHO Y AeTel ¢ abJOMUHAJbHBIM
TUIIOM OXXUPEHHUS], YTO MOXKET CBU/IETEJbCTBOBAaTH 0 GOPMHUPOBAHUHU BOCHAIUTETbHBIX
M3MeHEHUU B MeYeHU U Pa3BUTHUH MeTaboJMYecKH acCOLMMPOBAHHOTO CTeaTorenaTUTa.
YcTaHOBJIEHO, YTO NTOKA3aTeJH }KECTKOCTH NMe4YEHOYHON TKaHU OBbIIM JOCTOBEPHO BhbILIE Y
JleTel ¢ 0O)KMpeHUeM 10 CPaBHEHUIO CO 3/J0POBbIMM JleTbMH, NPUYEM MaKCHUMaJ/IbHble 3Ha-
YeHHUs HAOJIIAAINCh MPU COYeTAaHUU abJoMuHasbHOro oxkupeHus u MAXKBIL Y pertelt ¢
abnoMuHaabHBIM oxxupeHreM 1 MAXKBII BoisiBsIeHbl HanboJ1ee BbICOKHE YPOBHU JIENITUHA,
TNF-a u IL-6. [IoBbIlIeHHe KOHI[EHTPAI[UH JIENITUHA OTPaXKaeT pa3sBUTHE JUCPYHKIIUU BUC-
1[epaJIbHOM KUPOBOH TKaHU U GOPMHUPOBAHUE JIENITHHOPE3UCTEHTHOCTU. OJHOBPEMEHHO
yBenudeHue cozpepxkanuss TNF-a u IL-6 cBujeTenbCcTByeT 06 aKTUBALMU XPOHUYECKOTO
HU3KOUMHTEHCUBHOrO BOCHasieHusl. 3akJoyeHue. TakuM o6pa3oM, pe3ysbTaThbl UCCIAEf0-
BaHUs NOJTBEPXJA0T MHOTOAKTOPHBIN XapakTep pasBuTus MAXEBII y geteit v 1eMoH-
CTPUPYIOT TECHYIO B3aHMOCBSA3b MEX/1Y a60MUHAJIbHBIM 0KUPEHHEM, BOCHAJUTENbHBIMU
VU3MEeHeHUAMHU, HapylleHueM CeKpeLluy afJMIIOKWHOB U PAaHHUMU NPU3HAKaMH PeMOJeJu-
pOBaHUSA MeYEHOUYHOU TKAHU.

KiloueBble cj0Ba: /leTH, CTeaTo3 MeYeHHU, 3j1acTorpadus neyeHu, moaysab tOHra,
¢ubpos, IeNnTUH.
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Abstract.

Introduction. To date, the obesity pandemic is closely linked to the spread of
metabolic-associated fatty liver disease (MAFLD), the detection rate of which among
children tends to increase. Purpose of the study: to determine the frequency of MAFLD in
children with various types of obesity, evaluating metabolic status and liver parenchyma
rigidity. Material and methods: this work is based on the results of a prospective study of
66 children with obesity aged 12-18 years, as well as 30 children with normal body weight.
Anthropometric studies, biochemical studies to determine the levels of aminotransferases,
bilirubin, alkaline phosphatase, and gamma-glutamyltransferase, and enzyme-linked
immunosorbent assays to determine leptin and interleukins were conducted. Ultrasound
examination of the abdominal organs and liver elastography were performed. The results of
the conducted study indicate a high prevalence of MAFLD among children with exogenous-
constitutional obesity, especially in its abdominal type. The obtained data align with modern
concepts regarding the leading role of visceral obesity in the development of metabolic
disorders and liver damage. The frequency of MAFLD in children with abdominal obesity
was 57.14%, which was 2 times higher than the same indicator in children with uniform
fat distribution (29.03%), confirming a higher risk of liver steatosis formation in cases of
visceral fat accumulation. The study of biochemical indicators demonstrated the presence of
functional liver changes in children with obesity. Despite the fact that the average values of
transaminases were within the reference intervals, the levels of ALT and AST in children with
abdominal obesity were significantly higher compared to both children with uniform obesity
and the control group An increase in ALT of more than 1.5 times was primarily identified in
children with abdominal obesity, which may indicate the formation of inflammatory changes
in the liver and the development of metabolically associated steatohepatitis. It has been
established that liver tissue stiffness indicators were significantly higher in children with
obesity compared to healthy children, with maximum values observed in the combination of
abdominal obesity and MAFLD. In children with abdominal obesity and MAFLD, the highest
levels of leptin, TNF-a, and IL-6 were identified. An increase in leptin concentration reflects
the development of visceral fat tissue dysfunction and the formation of leptin resistance.
Simultaneously, an increase in TNF-a and IL-6 levels indicates the activation of chronic low-
intensity inflammation. Conclusion. Thus, the research results confirm the multifactorial
nature of MAFLD development in children and demonstrate a close correlation between
abdominal obesity, inflammatory changes, impaired adipokin secretion, and early signs of
liver tissue remodeling.

Key words: children, liver steatosis, liver elastography, Young's modulus, fibrosis,
leptin.

AKTyanbHOCTb HMcCC/IeJOBaHMs. MeTaboJIMYeCKH acCOLMMpOBaHHas »XHpoBas 60-
sne3nb nedeHu (MAXKBII)- HaubGosiee yacTas MaToJsIOrusl renaToOUIMAPHONA CUCTEMbI He-
MHQEKIIMOHHON 3THOJIOTUM B MUpe. HecMOTps Ha [0CTaTOYHO PEeJKYI0 BCTPEYaeMOCThb
MAXKBII cpenu geteli ¢ HOpMaJbHbIM BeCcOM — 0K0Ji0 10%, meTH ¢ M3GBITOYHON Maccou
TeJsla U O)KMPEHUEM T10/|Bep>KeHbl 3TOH naTosoruu B 40-80% ciy4daeB. YyeHble peliatoT BO-
npoc o BHeceHuH Juarno3a MAXKBII B kiaccupukanuio MeTaboJnyecKoro CHHAPOMa, TaK
Kak Hau6oJsiee Bbicokasi yactora MAXKEII HabstomaeTca y ieTel ¢ abaoMUHaIbHON GpopMoit
oxkupenwus [1,2,3].

B nuarnoctuke MAXKBII ysibTpasBykoBoe HcciejoBaHUE NeYeHH NTPUMeHsIeTcst 60-
Jlee MaclITaGHO BBU/Y JOCTYIMHOCTH 3TOTO METO/|a HA YPOBHE BCEX 3BEHbEB 3/IpaBOOXpa-
HeHusl. OHaKO TpaAulMoHHOe Y3 nedeHu He JlaeT BO3MOXXHOCTb OTJIMYUTh CTEATO3 OT
CTeaTorenaTHTa, a TAK)Ke YCTAHABJIUBATh CTeNeHb PUOPOTHUYECKUX U3MEHEHUH B OpraHe.
C 3azjauelt ycTaHOBJIEHUS CTaAuU GUOPO3a IeYeHH CIIPABJISETCSI METO/, 31aCTOrpaduu UIu
¢dubpockanupoBanusi. OBLIEU3BECTHO, YTO C yBeJMYEHHNEM IJIOTHOCTHU TAPEHXUMbI OpraHa,
YMEHBIIAETCS] €ro 3JIaCTUYHOCTh, a BOJIHA MPOXOAUT GbICTpee. ABTOpaMH OTMEYEHO, UTO
anacrorpadus npefnodtutesabHee Y3U B auarnoctuke ¢pubposa nedeHu, HO JJisl AUArHO-
CTHKHU LUppO3a MevyeH! B CTA/IMU JEeKOMIeHCalluy U 3jiactorpadus u craHgaptHoe Y31
paBHO3Ha4HHI [5,6].

W3BecTHO, 4YTO HEe TOJIbKO WHCYJMHOPE3UCTEHTHOCTDh U OKUPEHHEe WUIPaloT poJib B
pazButuu MACBII, HO ¥ HapylIeHHe WK TUTIIEPCEKPEes BUCIEPAIbHON XKUPOBOU TKaHbIO
aIUMOLUTOKUHOB [7]. OJHUM W3 TaKHUX SIBJISIETCS JIENTUH TOPMOH, CEKPETUPYEMbIH a/iu-
MOLUTAaMH 6eJIol )KUPOBOUM TKAaHH, yYAaCTBYIOIUHA B PeTyJIsA[Md SHEPTETUYECKOr0 06MeHa
M Macchl TeJa, CI0COOCTBYs ee CHIKeHHI0. OH MOXKeT paccMaTpUBaThCs B KayeCTBE Ipe-
JHUKTOPA Pa3BUTHS CTEATO3a, BOCIATUTEIbHbIX U3MEHEHUH B Ie4eHOUHOU TKaHHU, pubpo3a
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npu MAXKBII, Ho pe3y/abTaThl TPOBE/IEHHBIX UCCJIE€0BaHUN NPOTHBOPEYHUBHI [8].

B cBs13U C BblIllIe YKa3aHHBIM Mbl I0CTABUJIU ITepe/i CO60I0 IeJib UCCIeJOBAHUS: Olpe-
JleJIUThb YacToTy Ha6toaeHust MAXKBI y feTeli ¢ pa3/IMuHBIM TUIIOM OXKHPEHHUS, C OLIEHKOH
MeTab0JINYeCKOro CTaTyca 1 »KeCTKOCTH IIe4eHOUHOW NapeHXUMBI.

Marepuas u MeTOAbI: B ricciiefjoBaHMe 6bLJIN BKJIKYEHBI 66 JleTel C 9K30TeHHO-KOH-
CTUTYLMOHAJbHBIM O)KHpeHHeM B Bo3pacTe 12-18 set (cpegHuii Bospact 14,23+1,31 seT).
KouTposibHyt0 rpynny coctaBuiau 30 JeTeld aHaJOTMYHOrO Bo3pacTa (CpefHUN BO3pacT
14,07+1,23 net). /luarao3 3K30reHHO KOHCTHUTYIIMOHAJIBHOTO OXKUPEHUS YCTaHABIUBAJICA
Ha OCHOBaHMM peKoMeHAanui BcemupHoU opranusanuu 3apaBooxpanenus (BO3) c pac-
yéToM MHJeKca Macchl Tesa (MMT) u onpeziesieHreM cTaHAApTHOro oTKJIoHeHHUd (SDS) ¢
y4éTOM I10J1a U Bo3pacTa ieTei [9].

YuuTbiBasi 06beM TaJKMU pebeHKa, T.e. npeBbliieHre 90 mepreHTHIs COOTBETCBEH-
HOTO I0JIy ¥ BO3pacTa, 6blJa Bble/ieHa IrpyIina ¢ abOMUHAIbHBIM TUIIOM OXKUpPEHUS - 35
neteii, UMT KOTOpBIX HaxoAMJ/ICs B cpeAiHeM B npefenax 31,14 + 0,49 kr/m?, SDS UMT co-
craBuJ 2,95 * 0,16. Bropyto rpymiy coctaBuin 31 pe6eHOK C paBHOMEPHBIM TUIIOM OXKHpe-
Hus co cpegHuM UMT 26,91 + 0,18 kr/m?% u SDS UMT 2,88 + 0,11. I'pynmbl 06¢/1eJ0BaHHBIX
JleTel U KOHTPOJIbHAs IpyIina GbLIM CONOCTaBMMBbI 10 BO3PACTY U MOJIOBOMY cocTaBy (p >
0,05).

JeTsM vccnenyeMblx I'pyII BBINOJHEHO YJIbTPA3BYKOBOE HCCJIelOBaHHE OPTaHOB
opromHoi mosioctu (Y3-ckanep GE Logiq 7, GE HealthCare, CIIIA). [IpoBesieHa ssiacTome-
Tpus Ha annapate PubpoCkan (PpanHuus). Ha ocHoBaHUM AaHHBIX 3JacTorpaduu neyeHu
omnpeiessanch cTaguu ¢ubposa no mkase METAVIR/

AKTUBHOCTb ajlaHMHaMUHOTpaHcdepaswl (AJIT) u acmapraTamMuHOTpaHCdepasbl
(ACT), menoyHoit docdatasbr (I[P), rammararoTamuarpancdepasa (I'T'T) onpexpensiu
YHUPUIIMPOBAHHBIMU GHOXMMHUYECKHMH (POTOMETPUYECKMMU) METOAAMH C TOMOIIbIO
KOMMepUyeCcKHUX HabopoB U UHCTPYKL UM kK HUM (Human, l'epmanus; «Bektop bect»).

KoHueHTpayus JenTuHa omnpejesieHa ¢ noMmoluubio Ttect cucteM Humans LEPTIN
ELISA Kit Ha U®A-anannzaTope HumaReader HS (Utasnus).

OnpezesieHe HUTOKWHOB HCI0/Ib30BaJICSI METO/, TBePA0da3HOro UMMyHOpEpMEeHT-
HOTO aHaJ/IM3a C UCT0JIb30BaHHEM Hab0opOB peakTUBOB paspaboTaHHbiXx 3A0 «BekTop bect»
(HoBocubupck). [IpuHIun paboTsl HA60POB 3aKJIHOYAJICS B UCIOJIb30BAaHUH «CIHBUY»-Ba-
puaHTa TBepodaszHoro UMMyHopepMeHTHOT0 aHaIu3a. Cofiep>kaHue HHTepJIENKUHOB Bbl-
paxkasv B ng/ml.

CraTucThyeckast 06paboTKa JaHHBIX MPOBOAUIACH C UCIOJb30BaHHWEM NPOrpaMM-
Horo nakeTta IBM - SPSS Statistics Corporation, Bepcuu 22.0.. [IpuMeHa/11MCh MeTOAbI NTapa-
MeTpHUYeCKOM U HellapaMeTPU4eCKOW BapuallMOHHOU CTaTUCTUKU. OnpesiesIiiuch CpeiHAE
3HavyeHus (M), cranzapTHas omub6Ka cpeiHero (m) U OTHOCUTEbHbIE BEJIMUUHBI (4acTo-
ThI, %). CTaTUCTUYECKAsA 3HAYMMOCTb PA3/IMYMN OLleHUBaJIach 1o t-KpuTeputo CTbIOZEHTA C
BBIYHCJIEHUEM YPOBHSA 3HAUUMOCTH (p). [J11 aHa/IM3a 4acTOThl MPU3HAKOB HUCIOIb30BaJICS
MEeTOJI «CJy4al-KOHTPOJIb» C pacdéToM oTHolueHHUs maHcoB (Odds Ratio, OR). [IpoBepka
JIOCTOBEPHOCTH Pe3yJIbTaTOB IPOBOJUIACH 10 KPUTEPHIO X [/l Y€ ThIPEXTIO/IbHBIX TA6IHI]
npu p<0,05.

Pe3ysibTaThl HcC/eJ0BaHMs: B COOTBETCTBUM C MOCTABJEHHOM IeJibl0 M 3aja4a-
MU HCCIe[JoBaHUsI U3 0611el BbIGOPKHU feTel ¢ abjgoMuHaIbHbIM (AO) U paBHOMEpPHBIM
oxxupenueM (PO) 6b11a BelesieHa rpyia nanueHToB ¢ npusHakaMu MAMKBII. OcHOBHBIM
MEeTO/|0OM /IMarHOCTHUKH JIJaHHOI'0 3a60JieBaHUs SIBJIsIETCS YJIbTPA3BYKOBOE HCC/Iel0BaHUe
nevyeHU. [[poBeieHHass HAMU OIleHKa COCTOSIHUS eYeHU MT0Ka3asla, YTO YBeJUUeHUe ee JIU-
HeWHBIX Pa3MepoB BhIABJIANOCH 6oJiee yeM y nos10BUHBI AieTel ¢ AO (57,14%). BepossTHOCTb
obHapyKeHHsI JAHHOI'0 MPU3HAKA y NAl[MEeHTOB C a6JOMHUHa/IbHbIM THUIIOM O’KUPeHUs Obl1a
B 9,0 pa3a BblllIe 110 CPAaBHEHUIO C IETbMHU C PABHOMEPHBIM paclipe/ieieHHeM }KUPOBOH TKa-
HM, Cpe/Jiy KOTOPbIX 3TOT I0KasaTesb cocTaBua 12,9% (x*=13,904; p=0,001; OR=9,00; 95%
JU: 2,591-31,267).

Y peteir ¢ AO 3HaUUTE/IBHO Yallle PEruCTPUPOBAJICA OJUH U3 XapaKTEPHBIX YJIbT-
pa3BykoBbIx Mpu3HakoB MAXBIl — nuddysHoe mnoBellIeHHE 3XOT€HHOCTH NeYeHOYHOH
napeHxuMbl. KpoMe Toro, mpu yJbTPa3BYKOBOM HcCcaeZioBaHUU V 8,57% JeTell maHHOU
I'PYNIIbI BBISBASAANUCH AU Py3HbIe U3MEHEHHs [TIeYEHU B BU/Ie MeJIKOOYaroBOH HEOJHOPO/I-
HOCTH CTPYKTYpPBbI NapeHXUMbl. TakKe y MallueHTOB € a6J0MUHAJIbHBIM O)KHPEHUEM OTMe-
4YaJIOCh CHMXKEHHE MPOBOJIUMOCTH Y/IbTPAa3ByKOBOI'0 CUTHaJIA B IVIYOOKHUX OT/iesIaX MevyeHH,
06yCJIOBJIEHHOE €ro 3aTYXaHUEM B TKaHSX C IOBBIIIEHHBIM CO/lep>KaHUEM KHUpa. ITOT NpH-
3HakK Habuofanca y 45,71% peteii ¢ AO u tuiib y 9,68% pgeteit ¢ PO (X2=10,414; p=0,002;
OR=7,860; 95% /[U: 2,010-30,740). Hapsay ¢ 3TUM BBISBJISAIOCh 00€/JHEHUE COCYAUCTOrO
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pUCYHKA Ie4eHU, KOTOpOe PerucTpupoBaioch y 57,14% nereii c AO uy 6,42% peteii c PO
(x?=19,009; p=0,001; OR=19,333; 95% /JIU: 3,976-97,013). BeposATHOCTb 0GHApyXeHUH
yKa3aHHbIX yJbTPa3ByKOBbIX U3MEHEHUN y JieTell ¢ abJOMUHAIbHBIM OKMpPEHUEM ObLiIa
COOTBETCTBEHHO B 7,8 1 19,3 pasa Bhblllle 10 CPAaBHEHUIO C NAllUeHTAMH, UMEIIIMMU PaBHO-
MepHBIM TUIl 0XKUPEHHUH.

Takum 06pa3oM, K OCHOBHBIM yJIbTPa3ByKOBBIM MPU3HAKAM CTeaTo3a NevyeHH OblIU
OTHEeCEeHb! MOBbIIIEHUE 3XOTE€HHOCTH MAapeHXHUMbl, HAJIUYHe MeJKOOYaroBOM HeoJHOPO/-
HOCTH €€ CTPYKTYPbl, CHI)KEHHE MPOBOJMMOCTH YJIbTPa3ByKa B [NIyOOKHUX OT/eJIax eYeHH
IPU COXpaHEHHOM MO0 CHUKeHHOH BU3yaau3anuu JuadparMajbHOTO KOHTYpa, 06esHe-
HUe COCYAMCTOTO PUCYHKA, a TaK)Ke YBeJIMYeHre JUHENHBIX pa3MePOB MeYeHHU.

Pe3ynbTaThl MPOBELEHHOTO KJIMHHKO-JIa60paTOPHOTO 00C/e0BaHUS CBUJETENb-
CTBOBAJIM O HAJIMYMU XapaKTePHbIX U3MEHEHUH TMOKa3aTeJeld Ne4YeHOYHbIX pepMEeHTOB y
o6cejoBaHHBIX JeTel. [Ipy 3ToM HauboJiee YyBCTBUTEAbHBIM GUOXUMUYECKUM MapKEPOM
HEeaJIKOTO0JIbHOTO NTopakeHHUs NeYeHH CYMTaeTCsl alaHnHaMuHoTpaHcdepasa (AJIT).

CorsiacHO MOJIyYeHHBIM JaHHBbIM, NoBbIeHHe YpoBHS AJIT orMeudanoch y 28,57%
neted c AO ny 6,45% peteit ¢ PO, npuueM 3HaueHUs pepMeHTa NpeBbIaIU pedepeHCHbIe
nokasaTeJid He 6oJiee 4eM B 1,5 pasa. boJiee BblpakeHHOe noBeIieHue ypoBHs AJIT, mpe-
BBIIIAIOIIee HOPMaJsIbHbIE 3HAYeHUs OoJiee yeM B 1,5 pasa, BbisiBiieHo ¥ 8,57% aeTeli ¢ Buc-
IepaJIbHBIM OKHpeHUeM U Jinilb y 3,23% pneteit ¢ PO. [logo6HbIE UI3MEHEHUSI MOTYT CBU-
JleTeJIbCTBOBATb O Pa3BHUTHH BOCHAJMTEJIBHOIO MpOLecca B MapeHXUMe MedyeHU M0 TUIY
crearorenartuta (MACT).

Ta6smmpa 1. BuoxuMudeckre nokasaTesau QyHKIMOHAJbHOTO COCTOSIHUS MeYeHU Y 60JIb-
HbIX CPAaBHUBAEMbIX 'YL
Table 1. Biochemical indicators of liver function in patients in the compared groups.

Iloka3arenu AO, PO, KoHTpoab
n=35 n=31
AT (En/n) 30,16%1,12 23,13+1,36 15,08+0,82
P1<0,01 P3<0,001
P2<0,001
ACT (En/n) 28,75+1,55 21,41+0,54 18,32+0,68
P2<0,001 P3<0,001
I (Eg/n) 278,24+2,78 245,13+4,36 174,15+3,23
P1<0,02 P3<0,001
P2<0,001
O6wui 6UINpyOUH, 14,08+0,48 11,87+0,31 9,03+0,21
MKMOJIb /T P1<0,001 P3<0,001
P2<0,001
He npsiMmoit 6unpy6uH 10,12+0,11 8,30+0,02 6,02+0,21
MKMOJIb/J1 P1<0,001 P3<0,001
P2<0,001
F'aMMa-ry1yTaMUJITPaHC- 27,12+0,81 21,85+1,11 12,12+0,51
depaza Eg/mn P1<0,01 P3<0,001
P2<0,001
Awmusnaza kposu Ex/n 15,46+0,66 18,69+1,25 21,1240,36
P1<0,02
P2<0,01

[Ipumeyanue: P1 - nocToBepHOCTh pasiavuui Mexay rpynnamu AO u PO, P2 - go-
CTOBEPHOCTb pasanuui Mexy AO U rpynmnoi KoHTpoJis, P3 - 10CTOBEpHOCTh pa3inyri
Mexay PO u rpynmnoi KoHTpoJis,

CiiefiyeT OTMETUTD, UTO y cpefHero ypoBHs AJIT y geTeit ¢ AO cTaTUCTUYECKH TIpe-
BbILIAJI I0KA3aTeJH JeTel B IpyIIe KOHTPOJIS U JleTel C pPABHOMEPHBIM THUIIOM OXKHPEHMUS,
He CMOTPS Ha pedepeHCHbIe NTOKa3aTe/N BO BCEX IPYIIaX, aHaJoru4Ho ypoBeHb ACT 6bL1
BbIllle B rpymre getei ¢ AO (a6 1).

BroxuMuyecKre NnokasaTesd UMeJd 0oJiee BbICOKHE MATOJOTHYECKUe 3HAYEeHUS B
rpynie getei ¢ AO, B OTHOLIEHHUH 06IIero ¥ HenpsiMoro 6unnpy6uHa, yposus LI, I'TT, ne
CMOTps Ha pedepeHCHbIe TTOKa3aTer B 06eUx rpynmnax.

TakuM 06pa3oM Ha OCHOBAHHUH KaJI00, JaHHBIX GU3UKATBHOTO UCCIe0BaHUA U Jia-
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60paTOPHBIX JAHHBIX JUAarHO3 He aJIKOroJIbHas KUpoBas 60Jie3Hb [TeYeHU OblIa JHUarHo-
ctupoBaHa y 20 geredt (57,14%) nmeteit ¢ abgoMUHaIBHOU POpPMOM 3K30reHHO-KOHCTH-
TYLLMOHAJIBHOTO OXKUPEHMUA. Y JleTell ¢ paBHOMEpPHBIM THUIIOM OxupeHud yactota MAXKDB
Takxe coctaBuia 9 geteii (29,03%), 4To 661710 B 2 pa3a MeHbIlle [0 CPAaBHEHHUIO C IETBMHU C
AO (x2=5,274, p=0,022, OR=3,259 95%CI=1,170-9,080).

TakuM 06pa3oM OXHUpeHHEe y JleTel CONMPOBOXKAAETCS 3HAYUTEJNbHOW 4YacTOTOHU
MAXEI], ¢ npeo6yafiaHieM 4aCTOThI CHMIITOMOB y JieTel ¢ a6JOMUHaIbHbIM OXKHPEHUEM.

O HOM M3 MePBBIX METOJUK HEMHBA3UBHOM JUAarHOCTUKH C OL[eHKOU cTazuu ¢uodpo-
3a MeYeHM CTaJla HenmpsiMas TpaH3WeHTHas 3JjacTorpadus ¢ NepuoUYecKUM MeXaHHUue-
CKHUM BO3/IefCTBHEM Ha NMOBEPXHOCTh TKaHU (transient elastography). B cBsi3u ¢ 3TUM MBI
M3Y4YWJIM TI0Ka3aTeNy TpaH3ueHTHOU asacTorpaduu y geteit ¢ MACBII g nsydenus co-
CTOSIHUSI HAapEHXUMBI NTeYeHHU [IJIs UCKJII0OYEHUS pa3BUTHUsSA Yy HUX dubpo3a.

Ta6smua 2. 3HayeHne Moy HOHra B olleHKe TapeHXUMbI IeYeHH Y leTel CpaBHUBAaeMbIX

CpyIIL
Table 2. The value of Young's modulus in assessing liver parenchyma in children compared.
Iloka3arenu AO, PO, KoHTpoab
n=35 n=31 n=30
KIla 5,56x0,06 4,89+0,09 4,31+0,04
P1<0,01 P3<0,001
P2<0,001

[Ipumeyanue: P1 - gfocToBepHOCTb pasnuyuit Mmexay rpynnamu AO u PO, P2 - no-
CTOBEPHOCTb pa3jnyuil Mexxy AO u rpynnoi KoHTpoJisl, P3 — 10CTOBEpHOCTb pasnyui
Mexay PO u rpynnoit KOHTpoJ,

dnacrorpadryeckasl KapTUHA HEM3MeHEHHO! MedyeHH y JileTell KOHTPOJIbHOM IpyIl-
Ibl XapaKTepu30Basachb CpeJHUM NokKa3aTeseM moaysd IOHra B cpegnem 4,31+0,04 klla,
IpU pacnpejie/leHUu OT MUHUMaJbHOro 3,6 10 MaKCUMaJIbHOTO 3HadyeHus - 5,3 Kna. /lan-
Hble N0Ka3aTeJsu XapaKTepU3ytoT cTaguio ¢uoposa FO, T.e. HopMasibHble Toka3aTe iy (TabJ
2).

CpefHue mokasaTesd ECTKOCTH Ne4eHOYHOW TKaHU y JeTedl ¢ AO cocTaBUIU
5,56+0,06 kIla, npy 9TOM He CMOTPS Ha CpeJHUH MOKa3aTeH B Ipefiejlax HOPMbI OH CTaTH-
CTUYECKHU MpEBbIIIA cpeHUe noKasaTenu aetei ¢ PO 4,89+0,09 klla (p<0,01) u geTeit us
rpymnsl KoHTpoJs (p<0,001). Takxke cpeAHUM YpPOBEHb KECTKOCTU NeYeHU Yy AeTel C paB-
HOMEpPHBbIM OXKHMPEHHEM ObLJ1 CTATUCTUYECKH JJOCTOBEPHO BhbIllle II0 CPAaBHEHUIO C JIeTbMU
rpynnsl koHTposs (p<0,001).

3Ha4YUTeNbHbIA HHTEpeC NPeCTaBU/IO0 3yYeHHe }KECTKOCTH Ile4eHOUHON NapeHXu-
MBbl ¥ JleTell B 3aBUCUMOCTH OT Ha/IM4Usl KJIMHUYECKHUX, 1abopaTOPHbIX U HHCTPYMEHTaJlb-
HbIX npu3HakoB MAKBII.

PesynbTraThl nokaszany,utoy geteid c AO u MAXKBII oTmevasicst ypoBenb klla 5,92+0,05
npeBblLIAOIUN NoKa3aTesb AeTel ¢ AO u orcytcTBueM npusHakoB HAXKD 4,85+0,13 klla
(p<0,001), npu aToM cJjieflyeT OTMETUTb, UYTO CTATUCTUYECKON pa3HHULbl MeX/y oKa3aTe-
asamu klla geteit c AO u HAXKB u setbmu ¢ PO u MAJXKBII He 66110 (p>0,05), 4TO cCBUAETEb-
ctByeT, yTo Hasuune MAXKBII y fgeTell Bcerga conpoBoXAanoch 60jee BBICOKMMU IOKa3a-
TeJIIMU XKeCTKOCTH NIeYeHU He 3aBUCUMO OT TUIIa pacnpe/ie/leHus >KUPOBOU TKaHHU.

[Ipy 3TOM oTMeyasjach pa3HUIlA B KECTKOCTH IeYeHU y JeTell C OTCyTCTBHEM
MAXKBII, Tak nokasaTtesnu feTeit 16 rpynnsl 4,85+0,13 klla npeBbiliasu MokasaTeau 26
rpymnsl 4,51+0,06 klla (p<0,01), yTo XapakTepU3yeT yBeJUYeHHUE KECTKOCTU MTeYeHH V Jie-
Tel ¢ AO 1 crioco6CTBYeT OTHECTH JJaHHBIX leTel K IpyInIe pyucKa 1o nocjaeywleMy pas-
BuTUIo MACT 1 ero ociioxxHeHHI0 GUOPO3Y NeUYeHU

HamMu 6bln1 u3y4YeH ypoBeHb JIeNTHHA B 3aBUCUMOCTM OT HaJIMYUS NPHU3HAKOB
MAXKBII. AHasiu3 ypoBHs JIeITUHA IT0Ka3aJl, YTO ero CpeiHHE MOKa3aTe il ObIIU He TOJIbKO
Bhlile y AeTelt ¢ AO MAXKEII, Ho U B 11eJI0M CTaTUCTUYECKHU NPEeBbILIAIY TOKa3aTeau JeTel
C paBHOMEPHBIM THIIOM OKUPEHHS.

Tak ypoBeHb JielITHHA Y AeTel 1a rpynnbl coctaBui 27,13+1,01 Hr /M1, 4TO 6b1JIO CTa-
TUCTUYECKU OOJIblIEe KaK 10 CPaBHEHUIO ¢ AeTbMU 16 rpynnbl 22,13+0,98 ur/ma (p<0,01)
U 60J1bHBIMU 2a rpyinsl (20,63+1,06 ur/ma), T.e. eTbMu ¢ PO u MAXKBII. Takke ypoBeHb
JentuHay geteit ¢ AO 6e3 npusHakoB HAYKDB 6b1s1 3HauUTeNIbHO 60JIblIIE, YeM Y AeTel ¢ PO
Bo 26 rpynne (16,14+0,72 ur/mJu; p<0,01) (taba 3).

BucuepasbHas xUpoBasi TKaHb, 00/1aiasd GyHKIMel 3HA0KPUHHOMN eJsie3bl, u3Me-
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HsIET CBOI0 CEKPETOPHYI0 aKTHBHOCTb U HAaYMHAET NMPOAYLMPOBATh 60JIbIIOE KOJIUYECTBO
MeJIMaTOPOB BocnaJeHusl Ha poHe runepienTHHEMUY, BbI3bIBasl pa3BUTHeE Me/JIEHHO IPO-
IPecCUpYIOILero XpOHUIeCKOro BocnaneHus. JJaHHbIN IPOoLecc TaKXKe CONPOBOXKAAeTCs U3-
6bprTouHbIM nocTymieHreM CXKK B mopTasibHyI0 CUCTEMY U NedyeHb. Bo3HUKaeT Auc6anaHc
MeX /1y NOCTYIJIEHUEM JIMIIU/0B B Ie4YeHb, UX CHHTE30M U YTU/IU3aLUeH, YTO NPOSABIAETCA
HaKOIlJIeHHEeM B relnaTOLMTax KUPOBBIX BaKyoJIel, COAepKallluX TPUTJINLEePUAb], TO eCTh
pa3BUTHEM cTeaTo3a [7,8].

Ta6smua 3. CpeiHue MoKasaTesd JIENTHHA U NP0 BOCHAJIUTeNbHbIE LIUTOKUHBI KPOBU Y
JleTel cCpaBHUBAEMbIX I'PYII C HAJIMYUEM U OTCYTCTBHUEM MPU3HAKOB MeTa00JIMYECKH acco-
[[UMPOBAHHOM KUPOBOU 60JIE3HBIO NTEUEHU.

Table 3. Average leptin and proinflammatory cytokine levels in the blood of children in the
compared groups with and without signs of metabolically associated fatty liver disease.

[lokasaTenn AO PO
larpynna 16 rpynna p 2arpynna 26 rpynna p
(HAXKB+) (HAXB -) (HAXB) (HAXB -)
n=20 n=15 n=9 n=22
JlentuH(ng/ 27,13+1,01 22,13+0,98 <0,01 20,63£1,06 16,14+0,72 >0,05
ml)
TNF & (ng/ 15,13+0,77 7,15+0,16 <0,01 14,03+0,65 7,21+0,12 <0,01
ml)
IL-6 (ng/ml) 13,63+0,39 8,16+0,11 <0,01 10,63+0,42 6,02+0.13 <0,01

B CBSI3U € 3TUM MBI U3yYUJIM MeJHATOPBI BocnaseHus U MeHHo IL-6 u TNF a y ge-
Tel ¢ 3aBUCUMOCTH OT Hasinuus npusHakoB MAXKBIIL. Onpegesnieno, uto ypoBeHb TNF & 6b11
6osbIIUM Y AeTel ¢ HanryreM MAXKEII B o6enx ocHOBHBIX rpymnmnax. ¥ getedt c AOB 1 a
rpynmne TNF & cocraBun 15,13+0,77 ur/mu1, B 1 6 rpynne 7,15+0,16 ur/mi (p<0,01). Y neteit
¢ PO ypoBenb TNF & 6b1a1 HUKe u cocTaBui 14,03+0,65 ur/mu B 2a rpymie u 7,21+0,12 Hr/
M1 B 26 rpynne (p<0,01).

YpoBeHs IL-6, 0CHOBHOI'0 IUTOKHHA OTBEYAIOLIero 3a BOCNaJIUTeNbHbIA OTBET U $pOp-
MupoBaHue Gpubpo3a 661 Haubosiee BbicOKUM y feTert ¢ MAXKBII Ha ¢pone AO (13,63+0,39
HT/MJ1), IpeBbIIa Kak moka3aTesu aeteit ¢ AO u 6e3 npusHakoB MAXKBII (8,16+0,11ur/
mi1; p<0,01), Tak u geteii ¢ PO u MAXKBII (10,63+0,42 ur/mi; p<0,01).

O6cyxieHue. Pe3ysbTaThl IPOBELEHHOIO UCC/Ie/I0BAaHUS CBU/IETEBCTBYIOT O BBICO-
KOUM pacnpoCcTpaHEHHOCTU META00JUYECKH ACCOLUUPOBAHHOM KUPOBOU 60JIE3HU MEYeHU
(MAXKBII) cpeau aeTel ¢ 3K30T€HHO-KOHCTUTYIIMOHAJIBHBIM OXXKUPEHUEM, 0COOEHHO NpH
ero a6soMuHaJbHOM THUIle. [loslyyeHHBIE JJaHHbIE COIJIACYIOTCS C COBpPeMEHHBbIMM Ipe/-
CTaBJIEHUSIMU O BeJyllel poJikd BUCLLEPAJIbHOI'0 OXKUPEHUsI B Pa3BUTUM MeTab0IMYeCKUX
HapylleHUd U nopaxeHus nedeHu. Yactora MAXKFBII y neTeil c abnoMUHAIBHBIM OXUpe-
HUeM cocTaBuIa 57,14%, 4To B 2 pasa NpeBbllIaJ0 aHAJIOTHUYHbIN [TOKa3aTeb Y JeTel ¢
PaBHOMEPHBIM paclnpeziesieHHeM )KUpoBo# TkaHU (29,03%), moaTBep:x/gasi 60Jiee BBICOKUI
prck GOpMHUpOBaHUs CTeaTo3a [eYeHU NIPY BUCLiepalbHOM HaKOILJIEHUH XKHUpa.

YnpTpa3ByKoBOe HcC/eloBaHNe IeYeHU BbISIBUJIO XapaKTepHble IPU3HAKHY CTeaTo3a
3HAUUTEJbHO Yallle y AeTel ¢ abJjoOMHUHaNbHbIM OXUpeHueM. Hanbosiee nHPoOpMaTUBHBI-
MU NpU3HAaKaMU OKa3aJIMCh NOBbILIEHE 3XOTeHHOCTH NapeHXWMbl, yBeJIMYeHUe pa3MepPoB
NevyeH , CHIXKeHNe NPOBOJMMOCTH YIbTPAa3BYKOBOTO CUTHa/a B INIyOOKUX OTZesax opra-
Ha U ob6e/lHEHHe COCYAUCTOr0 pUCyHKa. [losydeHHble pe3yabTaThl N0ATBEPK/AIOT JaHHbIe
JIUTEPATYPHI O TOM, YTO a6ZJOMHUHATIbHOE OXKUPEHUE COMPOBOXKAAETCS 60Jiee BhIPAXKEHHOHN
YKUPOBOU MHPUJIbTPALIMEN TeYeHU BC/IeCTBHE aKTUBHOIO MOCTYIIJIEHHS] CBOOOIHBIX KU P-
HBIX KUCJIOT 110 CCTeMe BOPOTHOM BEHbI HENIOCPEICTBEHHO B IIEYEHOYHYIO TKaHb.

H3ydyeHre GMOXMMHUYECKUX MTOKa3aTesedl MPoJeMOHCTPUPOBAIO Haluune QyHKIU-
OHaJIbHBIX U3BMEHEHUH NeyeHu y JleTel ¢ okMupeHUeM. HecMoTpst Ha To, UTO cpeJiHUe 3Ha-
YeHHUs TpaHCAaMHHA3 HAXOJUJIHUCh B Mpejesax pedpepeHCHbIX HHTEPBAJIOB, y AeTel ¢ abjo-
MUHa/IbHBIM oxkupeHueM ypoBeHb AJIT u ACT 6bLI JOCTOBEPHO BBILIE 10 CPAaBHEHUIO KaK
C IIETbMU C PABHOMEPHBIM OXKHPEHUEM, TaK U C KOHTPOJIbHOU rpynnoil. [loBeienue AJT
6osiee yeM B 1,5 pasa BbISIBJISIOCH MPEUMYILECTBEHHO V JleTel ¢ ab0OMUHAIbHBIM TUIIOM
OKHMPEHUS], YTO MOXET CBU/IETENbCTBOBATh 0 GOPMUPOBAHUM BOCHAJIMTEIbHBIX U3MeHe-
HUU B NeYeHU U pa3BUTUHU MeTab0JIMYeCKH aCCOLMMPOBAHHOIO CTeaTorenaTUTa.

Oco06blil UHTEepecC MPeACTaBJSIOT Pe3y/abTaThbl TPAH3UEHTHOU 3jacTorpaduu mneve-
HU. YCTAHOBJIEHO, YTO IIOKa3aTeJ M }KECTKOCTU NeYEHOYHOU TKaHU ObIJIN I0CTOBEPHO BhILIE
y ZileTell C O)KMpeHreM M0 CPAaBHEHUIO CO 3/J0POBBIMU JIeTbMHU, IPUUEM MaKCHUMaJlbHble 3Ha-
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YyeHUs1 HabJII0JAMMCh NPYU CoOYeTaHUU aboMuHanbHOTO okMpeHusi 1 MAXKBIL. Hecmotps
Ha OTCYTCTBHE NMPU3HAKOB BbIpa’KeHHOTO GpUOPO3a, MOBbIIIeHHEe 3HAYeHUH Moay/s FOHra
yKa3blBaeT Ha paHHUe CTPYKTYpHble W3MeHEeHHA NapeHXUMbl nedeHU. Cief0BaTesbHO,
asactorpadus MOXKeT pacCMaTPUBATLCA KaK MepCeKTUBHbIN HEMHBA3UBHBIA METO/] paH-
HEro BBISIBJIEHUS] HEGJIArOMPUATHBIX U3MEHEHUU MeYeHH Yy IeTel C OXKUPEeHHeM ellé o
dbopMUpOBaHUS KIMHUYECKH 3HaYMMOro ¢pudposa.

[TosnydeHHble JaHHble TaKKe NOATBEPXKJAIOT ydyacTHe aJUINOKMHOB U IPOBOCHA-
JINTEJbHBIX UTOKUHOB B maToreHe3de MAXKFBIIL. ¥V neTell ¢ ab6joMUHA/NIBHBIM OXXUPEHUEM
u MAXKBII BrIsiBsIeHbl Haubosiee BbicOKHe ypoBHM JenTuHa, TNF-a u IL-6. [loBbimieHne
KOHILIeHTPAaLUK JIENTHHA OTPakaeT pa3BUTHE AUCPYHKLUU BUCLEePAIbHON )KUPOBOH TKa-
HU U GOpPMHUpPOBaHME JIENTHHOPE3UCTEHTHOCTU. OJHOBPEMEHHO YBeJUYEHHUE COZlePKaHUs
TNF-a u IL-6 cBUieTeNbCTBYET 06 aKTUBALMH XPOHUYECKOI0 HU3KOMHTEHCUBHOI'O BOCIA-
JIeHUs1, KOTOPOe CIIoCO6CTBYET MPOrPECCUPOBAHUIO CTEAT03a, IOBPEXKAEHHUIO reNaTOLUTOB
U GopMUpPOBaHUIO GUOPO3HBIX U3MeHEeHUN edyeHU. 0cO6eHHO BAXKHBIM SIBJISIETCS 3HAYH-
TeJIbHOE NOBbIIIeHHe YPOBHA IL-6 y geTelt c abgoMuHaibHbIM oxkupeHueM 1 MAXKBII, uto
MOKeT pacCMaTpPUBATBCS KaK JOMOJHUTENbHBIA MapKep pUCcKa IPOrpeccupoBaHus 3a60-
JIeBaHHUA.

Takum 06pa3oM, pe3ysbTaThl UCCJIEOBAHUS NOATBEPXKAAIOT MHOTO)AKTOPHBIHN Xa-
pakTep pasButus MAXKBII y neTeil 1 JeMOHCTPUPYIOT TECHYIO B3aHMOCBA3b MeX/y ab/0-
MHHaJIbHbIM 0KMpEHHEM, BOCNIAJIUTEbHBIMUA U3MEHEeHUAMH, HapylleHneM CeKpeLru afu-
NOKWHOB U PAaHHUMU NpU3HAKaMU PeMO/eJIMPOBAaHUS Ne4EHOYHOM TKaHU.

BoeiBo/ibl. MeTab0/IM4eCKH acCOLMUPOBAHHAs XKUPOBas 60JIe3Hb NeYeHH SIBJISETCS
YaCTbIM OCJI0’)KHEHUEM OXKUPEHUA Y JleTel, IPU 3TOM HaubOJIbIINKN PUCK €€ Pa3BUTHS OT-
MeyYaeTcs Npu abAoMHUHaIbHOM TUIle oxxupeHus. Yacrora MAXKBI1 y feTeit c abjoMUHab-
HbIM OXXMpeHHeM cocTaBuja 57,14%, 4To JOCTOBEPHO MPEBbIIIAIO0 TOKA3aTe b V IeTeH ¢
pPaBHOMEPHBIM OXKMpPEHUEM.

Y neTeil c a6JOMHUHAIBHBIM 0XKUPEHUEM BbIsIBJIEHBI 00JIe€ BbIpaXKEHHbIE H3MEHEHUS
OGUOXMMHUYECKUX NOKa3aTeseld GYHKIMM IedyeHH, OBbIlIeHHe aKTUBHOCTH TPaHCaMHHa3,
a Tak)Ke yBeJIMYyeHUe XKECTKOCTHU NNe4EHOYHOM TKaHHU MO JAaHHBIM TPaH3MEeHTHOM 3J1acTo-
rpaduu. Hannune MAXKBII conpoBox/ianoch noBeiieHHeM ypoBHs JienTuHa, TNF-a u IL-
6, 4YTO CBU/ZIETEJBCTBYET O BXKHOU POJIM aJUNTIOLIUTOKWUHOB ¥ XpPOHUYECKOT0 BOCNAJIEHUS B
naToreHese 3a60JieBaHUS.

[lony4yeHHble pe3ysbTaThl MTO3BOJISIIOT PAacCMAaTPHBaTh abJOMUHAIbHOE OXKUpPEHHe
KaK O/IMH U3 BeAyliux akTopoB prcka popmupoBanusa MAXKBI1 y neTeit 1 060CHOBBIBAIOT
HeOoOXOMMOCTb KOMIIJIEKCHOI'0 06C/Ie/JOBaHMUs JaHHON KaTeropuu MalydeHTOB C UCIOJb-
30BaHHUEM Y/IbTPA3BYKOBBIX, 1a60PaTOPHBIX U 3JacTOrpadpuyeCcKuX METO/0B AUArHOCTHKHU
JUIs1 paHHET 0 BBISIBJEHUS U MPOPUIAKTUKH TPOrPecCHpoBaHus 3a601eBaHus.
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Annotatsiya.

Minimal miya disfunksiyasi tug‘'ma travma yoki homiladorlik paytidagi muammolar
natijasidayuzagakelishimumkinbo‘lgannevrologikkasalliklarmajmuasidir.Ushbuadabiyotlar
tahliliga bag‘ishlangan maqolada sindromning asosiy belgilari va sabablari, tarqalganligi va
nima sababdan “MMD” atamasi eskirganligi tarixiy nuqtayi nazar va zamonaviy ma’lumotlar
asosida tushuntirilgan. Eski atamani almashtirgan zamonaviy tashxislar bemorlarga tashxis
qo'yish va davolashdagi usullarni samaradorligiga ta’sirlari keltirilgan. Maqolada ushbu
sindromning bolalar populyatsiyasida tarqalganligini o‘rganishdagi muammolar va ularning
yechimlariga garatilgan eng so‘ngi jahon adabiyotlari asosida tahlil natijalari keltirilgan.
Maqolada MMD bolaning keyingi rivojlanish davrlaridagi psixologik muammolarni hal
etishga garatilgan ma’lumotlar bilan boyitilgan. MMD Kklinik belgilarini polimorfligi ularni
gator asab ruxiy kasalliklardan ajratib olishda muhim ahamiyat kasb etishi ko‘rsatilgan.
Ko‘rib chiqilgan mavzuga oid adabiyotlardan umumiy xulosa qilish mumkinki, MMD ning
barcha xollarida miya faoliyatini funksional rivojlanishini orqada qolishi kuzatiladi va keyingi
klinik ko‘rinishlarga asos bo‘ladi. Bolalarning intellektual aqliy rivojlanishi ontogenetik
rivojlanish etaplariga mos kelgan xolda, bolalarda maktab ko‘nikmalarini o‘zlashtirishi va
ijtimoiy moslashuvi giyinlashadi. Ularda psixoemotsional noturg‘unlik, oziga ishonchni
yetishmasligi, oz o‘ziga baho berish ko‘rsatkichlarini pastlashishi, tajovuzkorlik kabi
o‘ziga xos shaxsiyatida o‘zgarishlari rivojlanadi. Deyarli barcha bolalarda oilaviy va maktab
muhitlarida moslashmaslik darajalariga qarab turli muammo va ziddiyatlar paydo bo‘ladi.
Maktab fanlarini o‘zlashtirishda qiyinchiliklar, darslarga muntazam gatnashmaslik va turli
noformal guruhlarga qo‘shilish moyilliklari rivojlanadi.

Kalit so‘zlar: miyaning minimal disfunksiyasi, bolalar va o‘smirlar, giperfaollik.
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Abstract.

Minimal brain dysfunction is a complex of neurological disorders that can arise
from trauma or problems during pregnancy. This article analyzes the literature, explains
the main symptoms and causes of the syndrome, its prevalence, and the reasons for the
obsolescence of the term "MMD" from a historical perspective and based on current data.
Modern diagnostics, which have replaced the old term, influence the effectiveness of
diagnostic methods and the treatment of patients. This article presents the results of an
analysis based on the latest international literature on the prevalence of this syndrome in
the pediatric population and its potential solutions. The article also includes information
aimed at addressing the psychological challenges of children in the late stages of MMD
development. It is demonstrated that the polymorphism of MMD clinical signs plays an
important role in differentiating it from several neuropsychiatric disorders. Based on the
literature on this topic, it can be concluded that in all cases of MMD, there is a delay in the
functional development of brain activity, which becomes the basis for subsequent clinical
manifestations. Children's intellectual development corresponds to the stages of ontogenetic
development, and they struggle to master school skills and social adaptation. They develop
psychoemotional instability, lack of self-confidence, low self-esteem, and personality
changes such as aggression. Almost all children experience various problems and conflicts
in the family and school environment, depending on the degree of maladjustment. Difficulty
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mastering school subjects, irregular attendance at classes, and a tendency to participate in
various informal groups develop.
Key words: minimal brain dysfunction, children and adolescents, hyperactivity.

Miyaning minimal disfunksiyasi (MMD),bolalarvao‘smirlaro‘rtasidaengko‘p tarqalgan
sindrom bo‘lib, yillar davomida mutaxassislar tomonidan o‘rganib kelinayotganligiga
garamay uning dolzarbligi nafagat saqlanib qolinmoqda, balkim talabgorligi jihati bilan
bolalarda uchraydigan asab ruxiy kasalliklar ichida yetakchi o‘rinlarga ko‘tarilmoqda.

Rivojlanishning zamonaviy tendensiyalari - urbanizatsiya, kompyuterlashtirish,
ekologiyani buzilishi, jismoniy harakatlarni chegaralanishi, ovqatlanishning asosiy
tamoyillarini o‘zgarishi va oziq ovgat mahsulotlarini tabiiyligini yo‘qotishi va natijada
umumiy aholining salomatligini yomonlashuvi, shu jumladan reproduktiv yoshdagi ayollar
salomatligini pasayishi, muddatiga yetmay tug'ilishlar sonini ortishi kabi tashqi va ichki
muhit omillarini bolalarda MMD chastotasini ortib borishiga sabab bo‘layotgan sabablar
gatoriga kiritish mumkin.

Homiladorlikni imkon darajasida saqlab qolish va bola tugfilishi jarayonidagi
akusherlik amaliyotidagi asbob uskunali muolajalarni keng qo‘llanilishi, chala va o‘ta chala
tugilgan chaqaloglarni “tirik saqglab” qolish muolajalarini amaliyotda keng qo‘llanilishi
muammoning yangi qirralariga sabablar sifatida keltirilmoqda (). Shu sabablarga ko'ra,
zamonaviy adabiyotlarda keltirilishicha, bolalarda MMD rivojlanishida bolaning tug'ilishi
davridagi turli etiologiyalari kasalliklar, jumladan peri-intra va postnatal davrining o‘ziga xos
kechishi, chagaloglarni oy kuni yetmay - chala tug‘ilishlari, markaziy asab tizimini yuqumli
kasalliklari va turli genezli toksik zararlanishlari, bosh - miya shikastlanishlari tufayli yuzaga
keluvchi bosh miya gipoksiyasi hamda irsiyat (1, 2 5).

Homila rivojining erta gestatsiya davrlarida tug‘ruq jarayonini stimulyatsiya qilish
texnologiyasini qo‘llanilishi va uning oqgibatida chala tug‘ilayotgan chaqaloglarda markaziy
asab tizimini (MAT) zararlanish foizlarini statistik ortib borishi, MNT kasalliklarini bir
necha marotaba ortib ketayotganligiga sabab bo‘lmoqda. Aynigsa, bunday kuzatishlar
perinatalogiya sohasidagi o‘ta chala tug‘ilgan chaqaloq kriteriyalarini o‘zgarishi va ularni
parvarishlashning zamonaviy usullarini tatbiq etilishi bolalarda MMD uchrash foiziga oz
ta’sirini ko‘rsatmoqda (2).

asrning 60-yillaridan boshlab o‘rganib kelinayotgan bolalarda MMD masalalari
haligacha tola o'z yechimini topmagan. Jumladan MMD atamasining naqadar to‘g'riligi,
kasallikni tashxislashing umumlashtirilgan mezonlari, davolash va oldini olish, erta va
kech asoratlarini paydo bo‘lishi kabi yechimini kutayotgan muammolari mavjud. Shu kabi
muammolar kasalliklarni xalqaro klassifikatorida (KXK-10) xam mavjud bo‘lib, bolalarda
uchrayotgan MMD chastotasini to‘lig namoyon etilmayotganligiga sabab bo‘lmoqda. MMD
polimorf simptomlar yig‘indisi ekanligini inobatga olinsa, qo‘yilayotgan tashxislar asosan
“diqqatni buzilishi” yoki giperfaollik (R90.0 i R90.1) kabi tor ma'nodagi atamalar bilan
chegaralanib qolinmoqda, bu esa bolada kechayotgan organik tabiatli nevrologik buzilishlarni
yaxlitligini to‘liq ko‘rsatib berolmaydi (1).

Shu ma'noda 99.8 rubrikasida keltirilgan astenik va vegetativ disfunksiya atamalari
xam muammoga sindromal yondashuv natijasi bo‘lib qolmoqda. Aytib o‘tish kerakki,
adabiyotlarda KXK - 10 bolalardagi MMD kechishini yana bir necha rubrikalar - : R40-R48,
R80. 1, R80. 2, R81.0 - R81.2, R82, R98 va boshqalar, mavjudki,ular kasallikni ustuvor
belgilarini inobatga olgan xolda ishlatilishi mumkin. Adabiyotlar tahlili shuni ko‘rsatadiki
bolalar populyatsiyasida MMD tarqalganligi 2-10% dan 45 - 50 % gacha bo‘lishi mumkin
(3). Ma'lumotlarni keskin farqlanishining 0zi MMD sindromining aniq chegaralovchi klinik
belgilarini aniq kriteriyalarini yo‘qligidan dalolat beradi.

Yuqorida keltirilgan ma’lumotlardan ko‘rinib turibdiki, adabiyotlarda bolalarda
MMD tarqalganligi haqidagi ma’lumotlar, bolalar populyatsiyasida MMD tarqalganligi
darajasini (chastotasi) haqiqiy holatini aks ettirmaydi (2). Ragamlarga e’tibor garatilsa,
bolalarda MMD chastotasini dinamik ravishda bolalarda uchraydigan serebral falajlarda
ortib borayotganligini ko‘rish mumkin, aynigsa ijtimoiy moslashmaslik va xulq atvorni
o‘zgarishi, autizm sindromi, diqqatni buzilishi va giperfaollik, nutq rivojlanishini buzilishi
kichik maktab o‘quvchilarida zamonaviy sharoitlarda ko‘plab aniglanayotganligi va yillar
davomida ko‘rsatkichlar o‘sib borayotganligi hagidagi ma’lumotlar mavjud (4,5). Bolalarda
MMD tashxisini ortib borayotganlik sabablarini umumiy shaklda quyidagilar bilan izohlash
mumkKin:

1. Tashxis usullarini aniqgligini ortib borishi;
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2. Mutaxassislarning amaliy ko‘nikma va tajribalarini keyingi yillarda ortib borishi;

3. Bolalarda o‘rganish va xulq atvor buzilishlarini aniqroq tasniflarga bo‘lgan
ehtiyojning ortib borayotgani;

4. Dastur rejalari bo‘yicha sog‘ligni saqlash organlarga hisobot berish maqsadlari
uchun statistik ma'lumotlar shakllantirilayotganligini foydaligi;

5. Tug'ilgan chaqaloglarga tibbiy yordam Kko‘rsatish va parvarishlashni
tashkillashtirishdagi tibbiyotning muvaffaqiyatlari natijasida nevrologik disfunksiyalarni
sezilarli ortishi;

6. Bolalarda kam uchraydigan va tushunarli bolmagan xulq atvor buzilishlarini qayd
etilishi.

K.M. Yusupov (2026) va hammualliflar tomonidan Andijon shahrining umumta’lim
maktablarida o‘tkazgan tadqgiqotlari natijasida kichik maktab yoshidagi (1-4 sinflar)
o‘quvchilarda o‘tkazilgan tadqiqotlarda ruxiy faoliyatni va xulq atvorni buzilish tuzilmasida
funksional o‘zgarishlar keng o‘rinni egallaganligini qayd etishgan. Butun o‘quv yillari
kesimida (1-4-sinflar) nutq o‘zgarishi statistik ishonarli darajada (p<0,001) o‘g‘il bolalarga
nisbatan qiz bolalarda keng miqdorda qayd etilib, 4-sinfning oxirida bu ko‘rsatkich ishonarli
statistik darajada kamaygan (2,4% dan 3,4% gacha; (p<0,001). Asab ruxiy rivojlanishning
buzilishi esa 1-sinfning o'g‘il bolalarida giz bolalarga nisbatan statistik ishonarli darajada
keng tarqalganligi qayd etilgan (p<0,001). Mualliflarning xulosalariga ko‘ra 1-2-, 3-sinf
o‘g'il bolalarida gizlarga nisbatan giperfaollik ko‘rsatkichlari yuqori bo‘lib, jahon statistik
ma’'lumotlariga mos kelgan (). Kichik maktab yoshidagi bolalarda tiklarning uchrashi
quyidagi ko‘rsatkichlarda qayd etilib, statistik jihatdan 1-, 2-, 3-sinfning o‘g‘il bolalarida
keng tarqalgan (1,2% va 0,2% 1 sinfda; 1,2% va 0 %; 2-sinfda; 1,5% va 0%; 3-sinfda mos
ravishda o'g‘il va qiz bolalar (p<0,001). Enurez, enkoprez va logonevroz kabi funksional
o‘zgarishlarning ko‘rsatkichlari statistik ahamiyatga ega bo‘lmadi va o‘zgarishlar juda kam
ko‘rsatkichlarda qayd etildi. Aytib o‘tish kerakki, enurez kam ko‘rsatkichlarda 1-, 2-, 3-sinf
o‘quvchilarda uchrab, statistik jihatdan 3-sinfning o‘g‘il bolalarida ahamiyatli bo‘ldi ((2,1%
va 0% mos ravishda o‘g'il va gizlar), (p<0,001)). Keltirilgan ma'lumotlar MMD uchrashida
gender xususiyatlarini, ya'ni bu muammo o‘g‘il bolalarda keng tarqalganligini isbotlab
turibdi.

Ma’lum sabablarga ko‘ra, MMD patologiya mavjud bemor bolalarning ota onalarini
aksariyati pediatr ko‘ruvini ma’qul ko‘rishadi va birlamchi tor mutaxassislar maslahatiga
aynan bolalar vrachi tomonidan yo‘naltiriladi. Aynan pediatr vrachlarni ushbu patologiyani
tashxisdagi mavjud malakasi MMD kechishi va prognozni aniglash mumkin (6).

Kasallikni to‘g'ri reabilitatsiya bo‘lishida bolalar nevrologlari, psixiatr va pediatr
vrachlarini hamkorlikdagi faoliyati eng magbul yo‘l hisoblanib, o‘smirlik va katta yoshlarda
asab ruxiy faoliyatidagi bo‘lishi mumkin bo‘lgan asoratlarni oldini olishda katta ahamiyat
kasb etadi. Ammo amaliyotda MMD ning ko‘p qirrali polimorf kechishi inobatga olinmasligi
yoki uning, bemor bolani yakka tartibda psixolog yoki pedagog yoki logoped tomonidan olib
borilishi patologiyani umumiy uchrash chastotasi va uning o‘ziga xos klinik ko‘rinishlariga,
kechish xususiyatlari va bashorat qilish ko‘rsatkichlariga, uning klinik shakllarini inobatga
olgan xolda magsadli davolash va psixologik-pedagogik tuzatish chora tadbirlariga salbiy
ta’sir etishi mumkin (7).

Hozirgi kundabolalardagi MMD tashxisini o‘rnatish uchun ishlab chiqilgan algoritmida
ma’lumot bermaydigan va zaruriyati bo‘lmagan tekshiruvlarni o‘tkazish tendensiyasi mavjud
bo‘lib, ular MMD yashirin belgilarini aniqlashdagi samarasizligi gipodiagnostikaga sabab
bo‘lishi mumkin.

Asab tizimini o‘rganishdagi juda ko‘plab wusullar ichida elektroensefalografiya
(EEG) muhim o‘rinni egallaydi va yillar davomida o‘zining mavqeini yo‘qotmadi. Bolaning
yoshidan qat’iy nazar bu usulni MNT shikoyati va o‘zgarishlari bo‘lgan barcha bemorlarga
tavsiya etiladi. Kunlik va doimiy standart usuli sifatida qo‘llanilayotgan ushbu instrumental
usul natijalari ota ona va davolovchi vrachlarni “chalg‘itishi” va MMD tashxisi oz vaqtida
go'yilmay qolishiga sabab bo‘lishi mumkin. Adabiyotlardan ma’lumki, MMD da miyaning
bioelektrik faolligini o‘rganish masalalariga bag‘ishlangan ko‘plab ilmiy maqolalar chop
etilib kelinmoqda (). Ushbu ilmiy maqolalar xulosalariga ko‘ra, bolalarda MMD bioelektrik
biopotensiallar o‘zgarishlari miyaning ontogenetik rivojlanish davridagi o‘zgarishlarning
orgada qolishining ko‘rinishlari shaklida namoyon bo‘lib, miyaning po‘stloq va po‘stloq osti
funksiyalarini ozaro bog‘ligligini buzilishi, irritativ o‘zgarishlar kabi bolani yoshiga xos
EEG o‘zgarishlarni anglatishi mumkin [3]. Ayrim boshqa adabiyotlarda esa, po‘stlogning
o‘zgarishlari oldingi yoki oldingi - markaziy bo‘limlarida qayd etilgani keltirilgan [4]. Shuni
ta’kidlab o‘tish lozimki, ushbu tekshiruvlar SDVG va digqat-e’tiborni kamayishi va giperfaollik
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simptomlarida o‘tkazilgan bo‘lib, MMD boshqa klinik variantlarida yetarli darajada olib
borilmagan.

Hozirgi paytda, MMD ning aniq va toliq ta'rifi mavjud emas (). MMD serebral
boshqarilishini va MNT funksional yetishmovchiligi sababli paydo bo‘lgan o‘zgarishlarining
polimorf belgilari sifatida qaralmoqda. Ushbu belgilar bolaning xati harakatlarida, kognitiv
qobiliyatlarida og‘ir bolmagan va rivojlanishi davrida korreksiya qilinish mumkin bo‘lgan
o‘zgarishlardan iboratdir. Ushbu sindromning birinchi belgilarini nemis olim psixonevrolog
Xoffman (1845 y) birinchi marotaba ishlatadi. U o'zining ilmiy asarlarida serharakatchan,
ammo diqqatini bir joyga to‘plash qobiliyati susaygan va natijada maktab ko‘nikmalarini
egallashda qiyinchiliklarga uchragan bolalar haqida ma’'lumotlar keltiradi. Ammo, o‘sha
davrda bunday asab-ruxiy o‘zgarishlarni yaxlit xolda anglatuvchi tibbiy atama mavjud
bo‘lmasa-da, MMD o‘rganish olimlarda katta qiziqish tug‘diradi.

1959-1960-yillardagi asosan ingliz ilmiy adabiyotlarida qo‘llanila boshlagan
“Miyaning minimal zararlanishi” atamasi shakllanadi va bu atama bilan olimlar MNT mahalliy
rezidual organik zararlanishlar oqgibatida kelib chiqqan xulq atvorni ozgarishi va o‘qishdagi
muammolari mavjud bolalar va o‘smirlarga nisbatan ishlatilgan. Rasman “miyaning minimal
zararlanishi” atamasi 1962-yilda Oksford shaxrida o‘tkazilgan bolalar nevrologlari xalqaro
yig‘ilishida gabul qgilinadi va tibbiyot amaliyotiga kiritiladi. Ushbu atama bolalardagi xulq
atvor va o‘qish ko'nikmalarini buzilishini yengil asab ruxiy o‘zgarishlari bilan birga kuzatilgan
simptomlar majmui sifatida ishlatila boshlangan. Ushbu atama keyingi yillar davomida bir
necha marotaba o‘zgartirilgan: 1968-yilda “bolalik davri giperkinetik reaksiyasi”, 1994-yilda
diqgqatni buzilishi -giperfaollik deb yuritilgan [5,8].

Ushbu terimin zamonaviy ko‘rinishda “Minimal miya disfunksiyasi” atamasi shaklida
1966-yilda Samuyel Klements () tomonidan Kkiritilgan va bolaning intellektual qobiliyati
saqglanib qolgan ammo, markaziy asab tizimining g‘ayri tabiiy ishlashi bilan tavsiflangan
xulq atvor buzilishlari bilan kombinatsiyasi sifatida ta’riflangan. Bunga ko‘rish yoki eshitish
idroki, konseptualizatsiya, nutq va xotiradagi buzilishlar, shuningdek, diqqat, his hayajonni
boshqarish va motor funksiyasidagi o‘zgarishlar kirishi mumkin.

MMD miyani qo‘zg‘alishini boshqaradigan qismi bo‘lgan miya o‘qi qismiga kichik zarar
yetilganligi natijasida yuzaga keladi deb taxmin qilinadi. Ushbu turdagi shikastlanishlarning
eng muhim ehtimoliy sabablari tug‘ilish paytida kislorod yetishmasligi hisoblanadi.

Perinatal davri gipoksiyasi bolaning aqliy rivojlanishiga katta ta’sir gilmasa xam,
bolaning motor faoliyatini rivojlanishiga, diggatni jamlash davomiyligiga albatta ta’sirini
o‘tkazadi.

MMD Kklinik belgilari adabiyotlarda keltirilishi bo‘yicha odatda bola maktab yoshiga
yetguncha namoyon bo‘lmaydi. Ammo, boshqga bir gator ilmiy maqolalarda MMD tashxisini
bolani erta rivojlanishi davrlaridayoq turli diqqatni buzilishi, motor harakatlaridagi
kamchiliklar, ismi bilan chagirilganda e’tiborsizlik va muloqotga qiyin Kkirishish -
kommunikativsizlik, nutq paydo bo‘lishini kechikishi kabi belgilari asosida aniglash mumkin
ekanligi keltirilgan (9, 10).

MMD etiologiyasida irsiyat, homiladorlarni ovqatlanishini buzilishi, zaharli
moddalar ta’'siri va homila ichi infeksiyalarini ahamiyatini aytib o‘tish zarur. Ushbu
patologiyaga xos bo‘lgan belgilardan oz tana a’zolarini bilmaslik, harakat koordinatsiyasini
buzilganligi, harakatlarini sustligi yoki o‘ta serxarakatchanligi, yozuv va hisob - kitoblardagi
yetishmovchiliklar, nutq va muomaladagi yetishmovchiliklarni keltirish mumkin. Ijtimoiy,
affektiv va shaxsiyatidagi o‘zgarishlar ikkilamchi muammolarni tashkil qilib, bolani
mikroijtimoiy muhitlarda (bog‘cha, maktab) o‘zini erkin va adekvat tutishini chegaralaydi
yoki moslashuv jarayonini buzilishi- dezadaptatsiyani rivojlantiradi. Ijtimoiy va psixologik
moslashuv buzilishi - dezadaptatsiya MMD eng ko‘p uchraydigan ikkilamchi kech rivojlangan
asoratlari turkumini tashkil etadi. Dezadaptatsiya aynigsa o‘smirlarda ijtimoiy mubhitga
moslashuv jarayonini izdan chiqaradi, o‘gituvchilar va ota onalari bilan bo‘ladigan turli
majorolar sababiga aylanadi. Bunday o‘smir bolalar tengdoshlari va pedagoglari bilan
giyin muloqotga kirishadilar va natijada o‘smir organizmida funksional, asab-ruxiy va oxir
oqibatda o‘tkir somatik hamda surunkali o‘zgarishlar sababi bo‘lishi mumkin (11).

70-yillarda ingliz tilidagi adabiyotlarga kiritilgan “Miyaning minimal disfunksiyasi”
tushunchasi yillar davomida saqlanib qolganligiga qaramay, hozirgi davrda u bir qancha
o'ziga xos spetsifik nozologik shakllarga ajralib ketgan.

Miyaning minimal disfunksiyasi klinik ko‘rinishlari psixotik xarakterga ega bo‘lmagan
bir biridan farqlanib turadigan rezidual-organik asab - ruxiy buzilishlari bo‘lib, ularni asosan
psixologik o‘zgarishlar turkumiga kiritilgan (F80-F89 po MKB-10), bo‘lib, ularning aksariyati
bolalik va o‘smirlik davrida (F90-F98) rivojlanishi kuzatiladi [4]. Simptomlarni ustuvor
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yo‘nalishiga garab, ular astenik (serebro-astenik) sindrom (G 99.8), vegetativ disfunksiya (G
90.9) i boshqalarga ajratiladi [6].

Ingliz ilmiy adabiyotlarida o‘tgan asrining 60-70-yillarda keng ishlatilgan MMD
(«minimal brain dysfunction», «minimal brain damage»), kabi atamalar keyingi yillarda
umumiyligi va geterogenligi uchun tanqidiy fikrlarga sabab bo‘ldi va xozirgi kunlarda kamroq
ishlatilmoqda. Hozirgi psixik buzilishlarning diagnostik va statistik qo‘llanmasining (DSM)
zamonaviy talginida MMD spetsifik belgilari bilan ko‘rsatilmoqda, masalan diggatni buzilishi
va giperfaollik (digqatni buzilishi /giperfaollik - SDVG), jismoniy va aqliy harakatlarni
o‘zlashtirishdagi qiyinchiliklar (Dispraksiya) i t.d. [5].

Shunga qaramay, hozirgi davrda AQSH va Yevropa olimlari turli klassifikatsiyadan
foydalnib kelishadi (DSM va MKB).

Mavjud zamonaviy adabiyotlarni tahliliy o‘rganib chiqgish jarayonida, "minimal
miya disfunksiyasi" atamasi olimlar tomonidan aynan uning umumiy tushunchasi sifatida
go‘llanilgani va uning kelib chiqishi etiologiyasi, patogenezini atroflicha qamrab olishi
sababli, bizning ushbu ilmiy ishda umumiy ibora sifatida ishlatilishiga sabab bo‘ldi.

MMD rivojlanishida quyidagilar asosiy sabablar qatorida ko‘rsatiladi:

- markaziy asab tizimini chaqaloglarni tugflishi davridagi pre- va perinatal
patologiyalari;

- irsiy moyillik;

- neyromediatrlar almashinuvini buzilishi;

- bosh miya jarohatlari;

- miya to‘qimasiga qon quyilishlar (insultlar);

- neyroinfeksiyalar.

MMD zamonaviy tuzilmasida quyidagi nozologik shakllar farglanadi:

- F-80 - nutq rivojlanishini buzilishi;

- F-81 - maktab ko‘nikmalarini shakllanishini buzilishi;

- F-82 - harakat funksiyalarini buzilishi, rivojlanish dispraksiyasi;

- F-90 - diqgatni buzilishi va giperfaollik (SDVG);

- F-91 - xulqg-atvor buzilishlari.

Ko'rib chigilgan mavzuga oid adabiyotlardan umumiy xulosa qilish mumkinki, MMD
ning barcha xollarida miya faoliyatini funksional rivojlanishini orqada qolishi kuzatiladi
va keyingi klinik ko‘rinishlarga asos bo‘ladi. Bolalarning intellektual agliy rivojlanishi
ontogenetik rivojlanish etaplariga mos kelgan xolda, bolalarda maktab ko‘nikmalarini
o‘zlashtirishi va ijtimoiy moslashuvi qiyinlashadi. Ularda psixoemotsional noturg‘unlik, oziga
ishonchni yetishmasligi, o'z o‘ziga baho berish ko‘rsatkichlarini pastlashishi, tajovuzkorlik
kabi o‘ziga xos shaxsiyatida o‘zgarishlari rivojlanadi. Deyarli barcha bolalarda oilaviy va
maktab muhitlarida moslashmaslik darajalariga qarab turli muammo va ziddiyatlar paydo
bo‘ladi. Maktab fanlarini o‘zlashtirishda qiyinchiliklar, darslarga muntazam gatnashmaslik
va turli noformal guruxlarga qo‘shilish moyilliklari rivojlanadi.

Yuqoridagi ma'lumotlarni inobatga olgan xolda, bolalardagi MMD Kklinik belgilarini
polimorfligi ularni qator asab ruxiy kasalliklardan ajratib olishda muhim ahamiyat kasb etadi
vatibbiyotxodimiga katta mas’uliyat yuklanadi. MMD ni ko‘rish va eshitish qobiliyatiniboshqa
etiologiyalari muammolari, narkomaniya, autizm va aqliy rivojlanishning orqada qolishi kabi
tashxislardan differensiyalanadi. Shular qatorida depressiya va absans ko‘rinishlari xam
alohida e’tiborda bo‘lishligi talab etiladi (12).

Yuqorida aytib o'tilganidek, MMD ning bolalarda tarqalganligi ma’lumotlari o‘rganib
chiqilgan zamonaviy ilmiy manbalarda turlicha keltirilgan. Umumiy qilib olinganda, MMD
ning bolalarda tarqalishi 20 - 30% maktab yoshidagi bolalarda uchraydi.

Bolalar populyatsiyasida eng ko‘p tarqalgan klinik ko‘rinishi digqatni buzilishi va
giperfaollik bo‘lib (SDVG), turli davlatlarda bolalar populyatsiyasining 4-20 % da uchraydi
[6]. Ta’kidlab o‘tish kerakki, bu sindromni uchrashida genderlik xususiyati barcha ilmiy
ishlarda ko‘rsatib o‘tilgan. Ushbu sindromni o‘g'il bolalar populyatsiyasida gizlarga nisbatan
2-9 marotaba ko‘p uchrashi va uning ijtimoiy xavf omili ekanligi alohida tekshiruvlar talab
etishi ko'rinib turibdi [7]. Chunki o‘g‘ll bolalarning asab ruxiy soglomlik ko‘rsatkichlari
davlatning himoya potensialiga to‘g‘ridan to‘g‘ri ta’sir etuvchi omil sifatida qaraladi. Bundan
tashqari, adabiyot ma’'lumotlariga ko‘ra, diqqatni buzilishi va giperfaollik sindromi psixik
o‘zgarishlarga, jumladan xulq atvordagi delikventlik buzilishlar, narkomaniya va alkogolizmni
rivojlanishiga xavf omili sifatida qaralishi mumkin [8].

Bolada markaziy asab tizimini fiziologik va ontogenetik shakllanishining muhim
bosqichlaridaMMD bosqichma-bosqichrivojlanishikuzatiladi. Ma'lumki, birinchi ontogenetik
rivojlanish bosqichi erta yosh davri bo‘lib (1 yosh), bu davr miyaning po‘stloq qismida jadal
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ravishda nutq zonalarini shakllanishi va nutq ko‘nikmalarini paydo bo‘lishi bilan tavsiflanadi.

Ikkinchi muhim davrda esa (3-4 yosh) bolaning frazeologik nutq jarayoni yaxshilanadi,
so‘z boyligi kengayadi va xotirasi faol ravishda yaxshilanadi.

Keyingi muhim davr bolani maktabga kirish yoshi, 6-7 yoshiga to‘gri kelib, odatda
maktab ko‘nikmalarining rivojlanishi bilan bog‘liq bo‘lib, bolalar asosan yozuv va o‘quv
ko‘nikmalarini egallaydilar.

To‘rtinchi asosiy muhim davr, balog‘at yoshi davri bo‘lib, bunda o‘smirlik davriga xos
bo‘lgan, bolani jinsiga mos xolda endokrin va somatik o‘zgarishlar jadal ravishda kechishi
bilan tavsiflanadi. Ushbu davrda MMD ning klinik belgilari asosan bolaning shaxsiyati va ruxiy
o‘zgarishlari bilan bog'liq bo‘lib, shaxs rivojlanishida keskin o‘zgarishlarga sabab bo‘lishi
mumkin [9]. Aynan shu davrda o‘smirlarda ijtimoiy moslashmaslikni turli ko‘rinishlari
rivojlanadi va bolani tashqi salbiy ta’sirlarga o‘ta sezuvchanligi ortadi javob reaksiyalarida
noadekvatlik, tajovuzkorlik yoki muloqotga qiyin kirishuvchanlik kabi belgilar rivojlanadi.
Bolaning MNT temperamentlik xususiyatiga qarab ekstravertlik va introvertlik belgilari
ustunlik giladi ().

Ko‘rib chiqilgan ilmiy adabiyotlarda, Farg‘ona Vodiysi sharoitida olib borilgan 310
nafar moslashishi buzilgan o‘smir bolalarda olib borilgan tadqiqot natijalarida keltirishicha,
jadal balog‘atga yetish davri (12-17 yosh) sezilarli psixoemotsional stress va fiziologik
himoya mexanizmlarining haddan tashqari zo‘riqishi bilan tavsiflanishi, bu esa stressli
vaziyatlarga nisbatan ekstrapunitiv va o‘zini himoya qilish reaksiyalarini kuchayishiga olib
kelishi aniglangan ().

10 yoshdan 19 yoshgacha bo‘lgan, longitidual kuzatuv asosida MMD va organik
turdagi shaxsiyatida muammolar kuzatilgan 209 nafar o‘g‘il bolalar populyatsiyasida olib
borilgan klinik-psixologik tekshiruvlar, kasallikni asosida, organik miya shikastlanishi
natijasidagi miyaning gipoksik-ishemik zararlanishi ekanligi ko‘rsatib o‘tilgan: ona va
homila o‘rtasidagi immun konflikt, turli infeksiyalar, homilaning surunkali bachadon ichi
gipoksiyasi, muddatidan oldin tug'ilish, tug‘ilish davridagi turli darajadagi asfiksiya, bosh
miya travmalari va boshqa shu kabi omillar [13].

Yuqorida aytib o‘tilganidek, neyroanatomik gipotezalar mavjud bo‘lib, frontal miya
po‘stloq qismini MMD rivojlanishida muhim rol o‘ynovchi tizim sifatida qaraladi ().

Neyromediatrlar tizimidagi gomeostazni buzilishi, ya'ni dofamin miqdorini
kamayishi, MAO faolligini ortib ketishi neyrofiziologik jarayonlarni izdan chiqaradi va MMD
rivojlanishiga neyropatofiziologik zamin yaratiladi va shu bilan birgalikda bolada addiktiv
belgilar rivojlanishiga olib keladi.

Yuqoridagigipotezadan shundayxulosagakelish mumkinki, neyroanatomik gipotezada
keltirilgan miya po‘stlog‘ining frontal qismini MMD shakllanishida asosiy anatomik tuzilmasi
sifatida qabul qilish mumkin. Miya morfologiyasi tekshiruvlari natijasida, alkogolga ro‘ju
gilgan MMD tashxisi o‘rnatilgan o‘smirlarda, miya yarim sharlarini ozaro munosabatlarini
buzilganligi, 0‘ng miya yarim sharini ingibitorlik ta’sirini susayganligi aniglangan ilmiy ishlar
xam mavjud ().

Elektroensefalografiya (EEG) ma'lumotlari ushbu kasallikni tashxisida aloxida o'rin
tutishini inkor gilmagan xolda shuni ta’kidlash lozimki, bu usulda tekshiruv ma’lumotlari
ko‘p xollarda bolaning MNT ontogenetik va fiziologik rivojlanish etaplaridagi funksional
o‘zgarishlarni qayd qilishi, bola miyasining bioelektrik faolligi esa yoshiga bog'liq ravishdagi
o‘zgarishlarni xilla xilligi va natijada elektroensefalografik ko‘rsatkichlarida funksional
yetishmovchilik belgilari sifatida aks etilishi kuzatiladi [11].

Bir qator olimlarning tadqiqot natijalariga kora, MMD bolalarning miya faoliyati
minimal darajada buzilishi aniqlangan, xususan, SDVG bilan og'rigan bolalarda aqliy
rivojlanishining oziga xos xususiyatlari gqayd etiladi, jumladan, normal aqliy faoliyati
buzilmagan xolda, ularda bir gator boshqa aqliy funksiyalar, birinchi navbatda aqliy faoliyatni
ixtiyoriy ravishda boshqarilishi, ixtiyoriy e’tibor, nutq, pertseptual-gnostik va hissiy sohalari
yetarli darajada rivojlanmaganligi, tez va oson chalg‘uvchanlik, impulsivlik, xulq-atvor va
hissiyotini boshqgara olmaslik funksiyalarini pasayishi kabi o‘zgarishlar qayd etiladi.

MMD bilan kasallangan bolalarda, yoshidan qat’i nazar, aqliy dizontogenezning
namoyon bolish tuzilishida ixtiyoriy digqatning buzilishi ustunlik qiladi. [12].

Respublikamizdagi tibbiyot institutlarining kadrlarni tayyorlashning hozirgi tizimini
inobatga olinsa, ambulator-poliklinik amaliyotida SDVG MMD diagnostikasi ko‘nikmalari
muhim ahamiyat kasb etadi. Adabiyotlarda bu simptom eng keng tarqalgan shakllaridan
biri sifatida alohida keltirilgan. Bu oilaviy shifokorlar, pediatrlar, bolalar nevrologlari va
bolalar va o‘smirlar psixiatrlari tomonidan psixiatrik xizmatlarga murojaat qilishning eng
keng tarqgalgan sabablaridan biri hisoblanadi. Dastlab bolalik davrida yo‘qoladi deb o‘ylagan
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bo‘lsa-da, SDVG belgilari bemorlarda o‘smirlik va katta yoshga yetganda ham saqglanib qoladi.
Bu kasallik ko‘pincha surunkali bo‘lib, bemorlarning uchdan bir gismidan yarmigacha bu
holatni katta yoshga yetganda boshdan kechiradi. Bu bolaning hayotida normal rivojlanish
va faoliyat yuritishning ko‘plab sohalariga xalaqit beradi. SDVG bilan og'rigan bolalar
tengdoshlariga qaraganda maktab yillarida o‘qishdagi muvaffaqiyatsizliklar, ijtimoiy
izolyatsiya va antisotsial xatti-harakatlarga ko‘proq moyil bo‘ladilar va maktabdan keyingi
yillarda jiddiy qiyinchiliklarga duch kelishda davom etadilar [13].

Digqat yetishmovchiligi/giperfaollik buzilishi (SDVG) bolalik davridagi eng keng
tarqalgan neyrorivojlanishni buzilishlaridan biridir. Statistik ma’lumotlarga ko‘ra, digqatni
buzilishi/giperfaollik sindromi bolalar va o‘smirlar populyatsiyasida tarqalganligi 5,3% ni
tashkil qilib, kamayish tendensiyasiga ega emas (2).

Digqat yetishmovchiligi/giperaktivlik buzilishi (SDVG) DSM-IV (3) ga ko'ra, keng
tarqalgan va zaiflashtiruvchi diqqatsizlik, giperaktivlik va impulsivlik alomatlari bilan
tavsiflanadi.

Hozirgi davrda Jahon sog‘ligni saglash tashkiloti (JSST) boshqa nomdan foydalanadi
(KXK-11) —giperkinetikbuzilish (GB) — vabubuzilishlartarkibigakiruvchimezonlarnisanab
o'tadi (5). Nomidan qat’'iy nazar, SDVG/GF tibbiyotda eng puxta o‘rganilgan kasalliklardan
biridir. Ta’kidlanishicha, ushbu sindromning salbiy oqibatlari natijasi davlatlarning sog‘ligni
saglash uchun ajratiladigan moliyaviy xarajatlarning katta ulushini sarflanishiga olib keladi.
GB belgilariga e’tiborsizlik, impulsivlik va giperaktivlik kiradi.

E’tiborsizlik - bu nafagat digqatni jamlash va diqqatni jamlashdagi qiyinchilikni,
balki chalg‘ishga moyillikni va o'z faoliyatini yomon tashkil etishni ham anglatuvchi keng
tushuncha. Bu beparvolik xatolariga va berilgan vazifalarni, ayniqsa kognitiv talablar bilan
bog'liq vazifalarni qoniqarli darajada bajara olmaslikka olib keladi.

Giperaktivlik samarasiz serharakatchanlik, xaraklarni tezligi va miqdorining
umumiy oshishini, shuningdek, maqsadsiz, mayda harakatlarni (bezovtalik) yoki butun
tana harakatlarining (bezovtalik) ko‘payishini anglatadi. Bunga haddan tashqari baland
ovoz bilan gapirish xam kiradi. Impulsivlik to‘satdan, o‘ylamasdan qgilingan harakatlar bilan
tavsiflanadi: boshqalarning gapini qayta-qayta bo‘lish, darsda muddatidan oldin javob berish,
navbatni kutmaslik va boshqa odamlarning harakatlariga aralashish shular jumlasidandir.
Ba'zi odamlarda bu asosan beparvolik bilan xatti-harakatlarda namoyon bo‘ladi; hamma
narsa to‘satdan, xavf yoki oqibatlarni hisobga olmasdan sodir bo‘ladi [14].

Tadqgiqotni shaffofligi. Tadqiqot moliyalashtirilmagan. Mualliflar maqolani oxirgi
nusxasini chop etishda to‘liq mas’ulligini olishgan.

Mualliflarni moliyaviy va boshqa munosabatlari. Maqolani tayyorlashda barcha
mualliflar ishtiroki ta'minlangan. Maqolani oxirgi chop etishga tavsiya etilgan nusxasi barcha
mualliflar tomonidan kelishilgan. Magolani tayyorlashda mualliflar gonarar olishmagan.

Mualliflar xaqida ma’lumotlar:

Arzikulov Abdurayim Shamshiyevich, ORCID ID: 0000-0001-6726-4244; Scopus
Author ID: 57221495481; tibbiyot fanlari doktori, professor, e-mail: pediatr60@mail.
ru; kafedra professori, Andijon davlat tibbiyot instituti, O‘zbekiston, 170127, Andijon, Yu.
Otabekov ko‘chasi, 1 uy, tel.: +998914974806.

Matmurodov Rustambek Jumanazarovich, ORCID: 0000-0003-2666-3286; Scopus
Author ID: 58266011300; Tibbiyot fanlari doktori, professor, e-mail: nevropatolog@mail.ru;
Department of Professor, Tashkent Davlat Tibbiyot University, Uzbekiston, 100109, Tashkent,
Farobiy kuchasi 2nd, tel.: +998781507825

Sapioxunov Shoxruxbek O‘ktamjon o‘g‘li, ORCID ID: 0009-0009-0594-4805;
e-mail: sapiaxunov.sh@mail.ru; Anatomiya va klinik anatomiya kafedra assistenti, Andijon
davlat tibbiyot instituti, O‘zbekiston, 170127, Andijon, Yu. Otabekov ko‘chasi, 1 uy, tel.:
+998914900222.

About the authors:

Abdurayim Sh. Arzikulov, ORCID ID: 0000-0001-6726-4244, Scopus Author ID:
57221495481, Dr. sc. med., Professor, e-mail: pediatr60@mail.ru; Professor, Department of
Pediatrics, Andijan State Medical Institute, 1 b. Atabekov str,, 170127 Andijan, Uzbekistan,
tel.: +998914974806 (Corresponding Author).

Rustambek Zh. Matmurodov, ORCID: 0000-0003-2666-3286; Scopus Author
ID: 58266011300; Doctor of Medical Sciences, Professor, e-mail: nevropatolog@mail.ru;
Department of Professor, Tashkent State Medical University, Uzbekistan, 100109, Tashkent,
Farobiy Street 2nd, tel.: +998781507825

http://doi.org/10.56121/2181-2926-2026-5-3-1380-1387

1386


https://ijsp.uz/index.php/journal/index
https://portal.issn.org/resource/ISSN/2181-2926
http://doi.org/10.56121/2181-2926-2026-5-3-1380-1387

International Journal of Scientific Pediatrics ISSN 2181-2926 (Online)

Shohrukhbek U. Sapiokhunov, ORCID ID: 0009-0009-0594-4805; e-mail: sapiaxunov.
sh@mail.ru; Assistant, Department of Anatomy and Clinical Anatomy, Andijan State Medical
Institute, 1 b. Atabekov str, 170127 Andijan, Uzbekistan, tel.: +998914900222.

References

[1] Acankuua /. C. MuHuMa/ibHasi Mo3roBast JUCOYHKIUS y JeTel U MOAPOCTKOB:
MeJIUIIMHCKHUE U COljMa/ibHble acleKThl // AKTyasbHble HccnenoBanus. 2023. Ne24 (154).
U.I. C. 86-88. Asankina D. S. Minimal'naya mozgovaya disfunktsiya u detey i podrostkov:
meditsinskiye i sotsial'nyye aspekty // Aktual'nyye issledovaniya. 2023. N2 24 (154). CH.L. S.
86-88.URL: https://apni.ru/article/6499-minimalnaya-mozgovaya-disfunktsiya-u-detejusm

[2] Jynuukosa 2.B., MenbHukoB P.B., Opsioa E.B., MunnMasnbHast Mo3roBasi uchyHK-
IUs y JeTel. AKTYaJIbHOCTb NMpPo6JeMbl, YpaabCKUM MeJULMHCKUH KypHasi, Ne05 (188)
2020, c. 11 - 15, Dudnikova Ye.V., Mel'nikov R.B., Orlova Ye.V., Minimal'naya mozgovaya
disfunktsiya i deti. Aktual'nost' problemy, Ural'skiy meditsinskiy zhurnal, Ne 05 (188) 2020,
s.11-15,D0I1 10.25694/URM].2020.05.05

[3] Manapova RM, Aliskandiev AM, Omarova HM, Ramazanova FA. Minimal brain
dysfunction in children of preschool age in the city of Makhachkala. Ural Medical Journal.
2018;(1):10-12. (In Russ.)

[4] Faraone,S.V, Bellgrove, M.A., Brikell, L. et al. Attention-deficit/hyperactivity disorder.
Nat Rev Dis Primers 10, 11 (2024). https://doi.org/10.1038/s41572-024-00495-0

[5] World Health Organization. International classification of diseases 11th revision
(WHO, 2022).

[6] Kooij JJS, Bijlenga D, Salerno L et all. Updated European Consensus Statement on
diagnosis and treatment of adult ADHD. Eur Psychiatry. 2019 Feb;56:14-34. doi: 10.1016/j.
eurpsy.2018.11.001. Epub 2018 Nov 16. PMID: 30453134.0

[7] Faraone SV, Banaschewski T, Coghill D et all. The World Federation of ADHD
International Consensus Statement: 208 Evidence-based conclusions about the disorder.
Neurosci Biobehav Rev. 2021 Sep;128:789-818. doi: 10.1016/j.neubiorev.2021.01.022. Epub
2021 Feb 4. PMID: 33549739; PMCID: PMC8328933.1i1

[8] Schoechlin C, Engel RR. Neuropsychological performance in adult attention-deficit
hyperactivity disorder: meta-analysis of empirical data. Arch Clin Neuropsychol. 2005
Aug;20(6):727-44. doi: 10.1016/j.acn.2005.04.005. PMID: 15953706.

[9] Hoogman M, Muetzel R, Guimaraes JP et all. Brain Imaging of the Cortex in ADHD: A
Coordinated Analysis of Large-Scale Clinical and Population-Based Samples. Am ] Psychiatry.
2019 Jul 1;176(7):531-542. doi: 10.1176/appi.ajp.2019.18091033.

[10] Fleming M, Fitton CA, Steiner MFC et all. Educational and Health Outcomes of
Children Treated for Attention-Deficit/Hyperactivity Disorder. JAMA Pediatr. 2017 Jul
3;171(7):e170691. doi: 10.1001 /jamapediatrics.

[11] Coghill DR, Banaschewski T, Soutullo C et all. Systematic review of quality of life and
functional outcomes in randomized placebo-controlled studies of medications for attention-
deficit/hyperactivity disorder. Eur Child Adolesc Psychiatry. 2017 Nov;26(11):1283-1307.
doi: 10.1007/s00787-017-0986-y.

[12] Ishii S, Takagi S, Kobayashi N et all. Hyperfocus symptom and internet addiction in
individuals with attention-deficit/hyperactivity disorder trait. Front Psychiatry. 2023 Mar
16;14:1127777. doi: 10.3389/fpsyt.2023.1127777.

[13] Nigg JT, Sibley MH, Thapar A, Karalunas SL. Development of ADHD: Etiology,
Heterogeneity, and Early Life Course. Annu Rev Dev Psychol. 2020 Dec;2(1):559-583.
doi:10.1146/annurev-devpsych-060320-093413.

http://doi.org/10.56121/2181-2926-2026-5-3-1380-1387

1387


https://ijsp.uz/index.php/journal/index
https://portal.issn.org/resource/ISSN/2181-2926
http://doi.org/10.56121/2181-2926-2026-5-3-1380-1387

International Journal of Scientific Pediatrics

The founders of the journal

Andijan State Medical Institute.
International Journal of Scientific Pediatrics
volume 5, Issue 3, (May-June, 2026)

Jurnal tashkilotchilari
Andijon davlat tibbiyot instituti.
Xalgaro Ilmiy Pediatriya Jurnali
5-jild, 3-son, (May-Iyun, 2026)

ISSN 2181-2926 (Online)

CONTENTS/MUNDARIJA

A.Sh.Arzikulov, R.Zh.Matmurodov, Sh.U.Sapiokhunov

sharhi)
A.Sh.Arzikulov, R.J.Matmurodov, Sh.0"'Sapioxunov

Ne Article title Maqola nomi page/bet

Clinical features of glomerulopathies in children with iodine | Yod tanqisligi mavjud bolalarda glomerulopatiyalarning klinik

1 deficiency: a literature review kechish xususiyatlari: adabiyotlar sharhi 1330-1340
M.M.Boltaboyeva, M.Sh.Ganiyeva, M.Sh.Madraximova M.M.Boltaboyeva, M.Sh.Ganiyeva, M.Sh.Madraximova
Optimization of diagnostical algorithms for pediatric Bolalar polinevropatiyalari diagnostikasi algoritmlarini

2 polyneuropathy: etiological classification and immunological | optimallashtirish: genetik va orttirilgan turlarida etiologik tasnif 1341-1349
assessment in genetic and acquired types va immunologik baholash
Sh.X.Saidazizova, Q.Q.G‘ulomov Sh.X.Saidazizova, Q.Q.G‘'ulomov
The Significance Of Clinical Risk Factors In The Differential Qusish sindromi bo‘lgan go‘daklarda hazm trakti yuqori
Diagnosis Of Upper Gastrointestinal Tract Pathologies In b‘olimlari patologiyalarini diffyeryensial tashxislashda klinik

3 Infants With Vomiting Syndrome xavf omillarining ahamiyati 1350-1356
A.Sh.Arzikulov, D.V. Nishonova A.Sh.Arzikulov D.V. Nishonova
Efficacy of tocopherol therapy in full-term newborns with Tug‘ma pnevmoniyali muddatiga yetib tug‘ilgan chagaloglarda

4 congenital pneumonia tokoferol-terapiya samaradorligi 1357-1364
G.A.Turabidinova !, Sh.T.Turdieva G.A.Turabidinova, Sh.T Turdiyeva
Age-related characteristics of proteolytic enzymes in acute Bolalarda o‘tkir bronxial obstruksiyalarda proteolitik

5 bronchial obstructions in children fermentlarning yoshga bog'liq xususiyatlari 1365-1371
Kh.B.Abdurashidova, Sh.A.Agzamova X.B.Abdurashidova, Sh.A.Agzamova
Clinical and laboratory characteristics and elastography Semizligi va metabolik assotsiirlangan jigar yog‘ kasalligi bo’lgan
results in children with obesity and metabolic fatty liver bolalarni klinik-laborator xususiyatlari va elastografiya natijalari

6 disease D.X.Turayeva, L.M.Garifulina 1372-1379
D.Kh.Turayeva, L.M.Garifulina
Current Views on the Relevance of Minimal Brain Dysfunction | Bolalarda miyaning minimal disfunksiyasini dolzarbligiga

” in Children: Prevalence and Diagnosis (Literature Review) zamonaviy qarashlar: tarqalganligi va diagnostikasi (adabiyotlar 1380-1387

1388

volume 5 | Issue 3 | 2026



https://ijsp.uz/index.php/journal/index

