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Annotatsiya

Chaqaloglar va yosh bolalarda ichak tutilishi yuqori perioperatsion asoratlar va
o'lim ko‘rsatkichlari bilan bog‘liq bo‘lib, klinik natijalarga nafaqat xirurgik omillar, balki
anesteziologik ta'minot va perioperatsion intensiv terapiya ham sezilarli ta’sir ko‘rsatadi.
Magsad. Ichaktutilishiborbolalardasalbiyklinik natijalarning perioperatsion prediktorlarini
aniqlash hamda anesteziologik boshqaruv strategiyalarini baholashdan iborat. Usullar.
Retrospektiv kuzatuv tadqiqoti Andijon viloyat ko‘p tarmogqli tibbiyot markazi bazasida
o‘tkazildi. 0-3 yoshli, ichak tutilishi sababli shoshilinch jarrohlik amaliyoti o‘tkazilgan
99 nafar bolaning tibbiy hujjatlari tahlil qilindi. Demografik, klinik, anesteziologik va
perioperatsion ko‘rsatkichlar baholandi. Salbiy klinik natijalarning mustagqil prediktorlarini
aniqlash magsadida binar logistik regressiya hamda ROC-tahlil qo‘llanildi. Natijalar. Salbiy
klinik natijalar (og‘ir asoratlar va/yoki olim) 34,3% bemorlarda kuzatildi. Operatsiya
davomiyligi salbiy klinik natijaning mustaqil prediktori sifatida aniqlandi (OR=1,064 har
bir dagiqa uchun; 95% ishonch oralig‘i 1,023-1,107; p=0,002). Kasalxonaga kech murojaat
qilish (>24 soat) salbiy natija bilan chegaraviy bog‘liglikni ko‘rsatdi (p=0,057). Regressiya
modeli qoniqarli diskriminatsion qobiliyatga ega bo‘lib, ROC egri chizig‘i ostidagi maydon
(AUC) 0,722 ni tashkil etdi. Tahlil natijalariga ko‘ra, operatsiya davomiyligi salbiy klinik
natijalarning mustagqil va ishonchli prediktori sifatida aniglandi (OR=1,078; 95% CI: 1,028-
1,131; p=0,002). Bu har bir qo‘shimcha operatsiya daqiqasi salbiy klinik natija rivojlanish
ehtimolini o‘rtacha 7-8% ga oshirishini ko‘rsatadi. Bu esa operatsiya vaqtining uzayishi bilan
bog‘liq metabolik buzilishlar va operatsiya stressining kuchayishi klinik natijalarga salbiy
ta’sir ko‘rsatishini anglatadi. Shuningdek, kasalxonaga kech murojaat qilish (>24 soat) salbiy
klinik natijalar xavfini sezilarli darajada oshiruvchi muhim omil sifatida qayd etildi (OR=9,20;
95% CI: 1,62-52,38; p=0,012). Bu natija kasallikning kech bosqichida tashxis qo'yilishi,
ichak ishemiyasi va infeksion-septik asoratlar xavfining ortishi bilan izohlanishi mumkin.
Anesteziya turi, xususan multimodal anesteziya, ko‘p omilli model doirasida mustaqil statistik
ahamiyatga ega bo‘lmadi (p=0,301). Xulosa. Perioperatsion omillar, aynigsa operatsiya
davomiyligi, bolalarda ichak tutilishida klinik natijalarni belgilashda muhim ahamiyatga
ega. Kasalxonaga erta murojaat qilish va anesteziologik ta'minotni optimallashtirish klinik
natijalarni yaxshilashga xizmat qilishi mumkin.

Key words: ichak tutilishi; umumiy anesteziya; epidural anesteziya; perioperatsion
davr; xavf omillari; go‘daklar.

ANESTHESIOLOGICAL DETERMINANTS OF PERIOPERATIVE OUTCOMES IN CHILDREN WITH
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Abstract.

Intestinal obstruction in infants and young children is associated with high
perioperative morbidity and mortality. Besides surgical factors, anesthesiological
management and perioperative intensive care may significantly influence outcomes.
Objective.This study aimed to identify perioperative predictors of adverse outcomes
in children with intestinal obstruction and to evaluate anesthesiological management
strategies. Methods. A retrospective observational study was conducted at the Andijan
Regional Multidisciplinary Medical Center. Medical records of 99 children aged 0-3 years
who underwent emergency surgery for intestinal obstruction were analyzed. Demographic,
clinical, anesthetic, and perioperative variables were evaluated. Binary logistic regression
and receiver operating characteristic (ROC) analysis were applied to identify independent
predictors of adverse outcomes. Results. Adverse outcomes (severe complications and/or
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death) occurred in 34.3% of patients. Operation duration was identified as an independent
predictor of adverse outcome (OR 1.064 per minute; 95% CI 1.023-1.107; p=0.002). Delayed
hospital admission (>24 h) showed a borderline association with adverse outcome (p=0.057).
The regression model demonstrated acceptable discrimination (AUC=0.722). Late hospital
admission (>24 hours) was marginally associated with adverse outcomes (p=0.057). The
regression model had satisfactory discriminant ability, with an area under the ROC curve
(AUC) of 0.722. According to the results of the analysis, the duration of surgery was identified
as an independent and reliable predictor of adverse clinical outcomes (OR=1.078; 95% CI:
1.028-1.131; p=0.002). This indicates that each additional minute of surgery increases the
probability of developing an adverse clinical outcome by an average of 7-8%. This suggests
that metabolic disorders associated with prolonged surgical time and increased surgical
stress negatively affect clinical outcomes. Also, late hospital presentation (>24 hours) was
noted as a significant factor significantly increasing the risk of adverse clinical outcomes
(OR=9.20; 95% CI: 1.62-52.38; p=0.012). This result can be explained by the late diagnosis
of the disease, increased risk of intestinal ischemia and infectious-septic complications. The
type of anesthesia, in particular multimodal anesthesia, did not reach independent statistical
significance within the multivariate model (p=0.301). Conclusion. Perioperative factors,
particularly operation duration, play a critical role in determining outcomes in pediatric
intestinal obstruction. Early hospital admission and optimization of anesthesiological
management may contribute to improved clinical results.

Key words: intestinal obstruction; general anesthesia; epidural anesthesia;
perioperative period; risk factors; children.

Muammoning dolzarbligi. Bolalarda ichak tutilishi eng og'ir shoshilinch
holatlardan biri bo‘lib, yuqori darajali o‘lim ko‘rsatkichlari bilan tavsiflanadi. Turli mualliflar
ma’lumotlariga ko‘ra, ushbu patologiyada salbiy klinik natija ko‘p omilli bo‘lib, u kasalxonaga
murojaat qilish vaqti, ichak devorining ishemiya darajasi, peritonit yoki sepsisning mavjudligi,
operatsiya hajmi hamda perioperatsion boshqaruv sifati bilan yaqin bogfliqdir [10, 13].
Shu sababli ichak tutilishi holati fagat xirurgik muammo sifatida emas, balki kompleks
perioperatsion boshqaruvni talab qiluvchi holat sifatida qaralishi zarur.So‘nggi yillarda
klinik tadqiqotlar bemorlarning shifoxonaga kech murojaat qilishi ichak tutilishida salbiy
oqgibatlarning eng muhim epidemiologik va klinik omillaridan biri ekanini ko‘rsatmoqda
[1]. Aynigsa imkoniyati cheklangan hududlarda olib borilgan kuzatuvlarda bemorlarning
katta gismi og'ir holatda, peritonit va poliorgan yetishmovchilik belgilari bilan shifoxonaga
yotqixzilishi qayd etilgan [12]. Anesteziologik ta'minot va operatsiyadan keyingi intensiv
terapiya masalalari ham ichak tutilishi bor bolalarda dolzarb hisoblanadi. Operatsiyadan
oldtingi tayyorgarlikning sifatli emasligi, gipovolemiya, elektrolit buzilishlari va infeksion
omillarning mavjudligi anesteziologik xavfni sezilarli darajada oshiradi [2]. Aynigsa neonatal
davrda anesteziologik-reanimatsion xavf yuqori bo‘lib, gemodinamik noturg‘unlik, respirator
ko‘makka ehtiyoj va metabolik buzilishlar tez rivojlanishi mumkin [4]. Shu nuqtai nazardan,
operatsiya davomiyligi va anesteziya vaqti klinik natijaga ta’sir etuvchi muhim ko‘rsatkich
sifatida qaralishi lozim [7, 8].

Adabiyotlarda operatsiya davomiyligining ortishi salbiy natija bilan bogliq ekanini
ko‘rsatuvchi ma'lumotlar mavjud [5, 11, 13]. Biroq ayrim mualliflar operatsiya vaqtining
uzayishini mustaqil xavf omili emas, balki klinik og‘irlik darajasining indikatori sifatida
baholaydilar [7, 10]. Shuningdek, sun’iy ventilyatsiya davomiyligi va reanimatsiya bo‘limida
golish muddati ham og'irlik darajasini belgilovchi markerlar sifatida ko‘rilsa-da, ularning
salbiy oqibatlarga mustagqil ta’siri masalasi bahsli ekanligicha qolmoqda [6, 9, 11]. So‘nggi
yillarda hayot uchun xavf soluvchi xolatlar, jumladan, ichak tutilishida asoratlar va o‘lim
xavfini baholash uchun prognostik modellar va mashinali o‘rganish usullari qo‘llanilmoqda
[3, 4, 9, 13]. Biroq kop hollarda bunday modellar kattalar uchun ishlab chiqgilgan bo'lib,
anesteziologik va intensiv terapiya omillarini to‘liq hisobga olmagan yoki ularni alohida tahlil
qilgan. Shu sababli ichak tutilishi bor bolalarda salbiy klinik natijani belgilaydigan omillarni
kompleks, kop omilli tahlil gilish amaliyot uchun muhim ahamiyat kasb etadi.

Tadqiqot magqgsadi ichak tutilishi bor bolalarda salbiy Kklinik natijalarning
perioperatsion prediktorlarini aniqlash hamda anesteziologik boshqaruv strategiyalarini
baholashdan iborat bo‘ldi.

Tadqiqot materiali va usullari. Ushbu tadqiqot observatsion kuzatuv va intervension
tavsifga ega bo‘lib, Andijon viloyat bolalar ko‘p tarmoqli tibbiyot markazi bazasida o‘tkazildi.
Tadqiqotga 2019-2024 yillar davomida ichak tutilishining turli shapkllari bilan shoshilinch
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tartibda statsionarga yotqizilgan va operatsiya o‘tkazilgan chaqaloglar va erta yoshli bolalar
kiritildi. Jami bo‘lib 99 nafar bemor bolalar tadqiqot tahliliga kiritildi (1-jadval).

1-jadval. Tadqgiqotga jalb qgilingan bemor bolalarning yosh gradatsiyalari va jinsiga ko‘ra
tagsimlanishi.
Table 1. Age and gender distribution of children involved in the study.

O‘g‘il bolalar Qiz bolalar Jami
Yosh gradatsiyalari
abs % abs % abs %
Chaqaloglar 44 444 32 32,3 76 76,8
1-3 oylik 5 5,1 2 2,0 7 71
3-6 oylik 2 2,0 1 1,0 3 3,0
6-9 oylik - - 1 1,0 1 1,0
9-12 oylik 1 1,0 - - 1 1,0
1-3 yosh 4 4,0 7 71 1 11,1
Jami 56 56,6 43 43,4 99 100,0

Barcha bemorlarning 56 nafarini (56,6%) o‘g‘il bolalar, 43 nafarini (43,4%) esa
qiz bolalar tashkil gilgan bo‘lib, jins bo‘yicha nisbatan teng taqgsimlanish kuzatildi. Yosh
guruhlari bo‘yicha tahlil shuni ko‘rsatdiki, bemorlarning mutlaq ko‘pchiligi chagaloglar (0-1
oylik) hissasiga to‘g'ri kelib, ular 76 nafarni (76,8%) tashkil etdi. Bu holat ichak tutilishi
hayotning ilk oylarida ko‘proq uchrashini va neonatal davr ushbu patologiya uchun eng xavfli
davr ekanini ko‘rsatadi. 1-3 oylik bolalar 7 nafar (7,1%) ni tashkil etdi, shundan 5 nafari
o‘g'il bolalar, 2 nafari giz bolalar bo‘ldi. 1-3 yoshli bolalar guruhida 11 nafar bemor (11,1%)
aniqlanib, bu bemorlar asosan o‘tkir orttirilgan ichak tutilishi bilan shifoxonaga yotqizilgan
bemorlar xissasiga to‘g'ri keldi (1-rasm).

1-rasm. Tadqiqotga jalb qilingan bemor bolalarda ichak tutilishi turlarining jins bo‘yicha
taqsimlanishi.

Figure 1. Distribution of types of intestinal obstruction by gender in pediatric patients
included in the study.

39,4
30,3
23,2
21,2
18,2 18,2
=® 131
° 10,1 2t
7.1
404 3,03
Yugori ichak Quyi ichak Nekrozlovchi O'tkir ichak
tutilishi tutilishi enterokolit tutilishi
Jami 39 23 30 7
m O'g'il bolalar 21 13 18 4
m Qiz bolalar 18 10 12 3

Diagramma ma’lumotlariga ko'ra, tadqiqotga kiritilgan bemorlarda ichak tutilishi
turlari orasida yuqori ichak tutilishi eng ko‘p uchragan bo'lib, jami holatlarning 39,4% ni
tashkil etdi. Ushbu guruhda o‘g'il bolalar ulushi 21,2%, qiz bolalar esa 18,2% ni tashkil qilib,
jins bo‘yicha katta farq kuzatilmadi. Quyi ichak tutilishi 23,2% holatlarda qayd etildi, bunda
o'g'll bolalar (13,1%) qiz bolalarga (10,1%) nisbatan biroz ustunlik qildi. Nekrozlovchi
enterokolit (NEK) bilan bog'liq ichak tutilishi 30,3% bemorlarda aniqglanib, ushbu toifada
ham o‘g‘il bolalar ulushi (18,2%) qiz bolalarga (12,1%) nisbatan yuqoriroq bo‘ldi. O’tkir
ichak tutilishi nisbatan kam uchrab, jami bemorlarning 7,1% ini tashkil etdi. Bu guruhda
ham og'il bolalar (4,04%) qiz bolalarga (3,03%) nisbatan kam ekani qayd etildi.

Anesteziologik ta'minot turiga qarab tadqiqotga Kkiritilgan bemorlar ikki mustagqil
guruhga ajratildi. Birinchi guruhda an’anaviy umumiy anesteziya qo‘llanildi. Ushbu guruhda
total vena ichi anesteziya (TVA) usulda amalga oshirilib, og'rigsizlantirish faqat tizimli
anestetik va analgetik vositalar hisobiga ta’'minlandi. Barcha bemorlarda traxeya intubatsiya
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qilinib, sun’iy o‘pka ventilyatsiyasi (SO‘V) qo‘llanildi. Intraoperatsion boshqaruv standart
umumiy anesteziya protokollariga muvofiq olib borildi va operatsiya vaqtida og‘riq nazorati
asosan opioid analgetiklar yordamida ta'minlandi.

Ikkinchi guruhda qo‘llanilgan multimodal anesteziya usuli ogriq sindromini
boshqarishda patofiziologik jihatdan asoslangan, ko‘p bosqgichli ta’sir mexanizmlariga
tayangan holda amalga oshirildi. Ushbu yondashuv doirasida ingalyatsion umumiy
anesteziya, ultratovush navigatsiyasi yordamida bajarilgan spino-epidural anesteziya bilan
kombinatsiya qilindi (2-jadval).

2-jadval. Ichak tutilishi Kklinik turlariga kora qo‘llanilgan anesteziya usullarining

tagsimlanishi.
Table 2. Distribution of anesthesia methods used according to clinical types of intestinal
obstruction.
Multimodal An’anaviy A
Ichak tutilishi shakli anesteziya anesteziya Jami P
abs % abs % abs %

Yuqori ichak tutilishi 10 27,8 29 46,0 39 39,4

Quyi ichak tutilishi 7 19,4 16 25,4 23 23,2 x2=15,9;

Nekrozlovchi enterokolit 13 36,1 17 26,9 30 30,3 df=3;

O’tkir ichak tutilishi 6 16,7 1 1,59 7 7.1 P<0,001

Jami 36 100,0 63 100,0 99 100,0

Izoh: foiz xisobi g‘ar bir anesteziya turi uchun alohida xisoblangan; p-qiymat x* testi orqali butun jadva

uchun hisoblangan.

Tadqiqot magsadidan kelib chiqib asosiy klinik natija sifatida operatsiyadan keyingi
umumiy oqgibat oxirgi nuqta sifatida tanlab olindi. Bu ko‘rsatkich bemor holatining eng muhim
va klinik ahamiyatli natijasini - ya'ni operatsiyadan keyin qoniqarli sog‘ayish yoki aksincha,
og'ir asoratlar rivojlanishi yohud letal ogibat asosiy natija ko‘rsatkichi sifatida qabul qilindi
va keyingi statistik tahlillarda markaziy o‘rinni egalladi. Qo‘shimcha natija ko‘rsatkichlari
sifatida tanlangan o‘zgaruvchilar klinik amaliyotda bemor holatining og‘irligini, operatsiyaga
gadar va operatsiya vaqtidagi stress darajasini hamda intensiv terapiyaga bo‘lgan ehtiyojni
aks ettiradi. Kasalxonaga murojaat qilish vaqti (24 soatgacha yoki 24 soatdan keyin)
bemorning kech yoki erta qabul gilinganini baholash imkonini beradi, bu esa ichak tutilishida
asoratlar xavfiga bevosita ta’sir giluvchi muhim omil hisoblanadi. Operatsiya davomiyligi
jarrohlik aralashuvining murakkabligini va operatsiya vaqtidagi fiziologik yuklamani
bildiradi, shuning uchun u salbiy klinik natijalar bilan bog‘liq bo‘lishi mumkin bo‘lgan
asosiy perioperatsion ko‘rsatkich sifatida tanlandi. Sun'ly o‘pka ventilyatsiyasi davomiyligi
bemorning nafas tizimi holatini va operatsiyadan keyingi reanimatsion qo‘llab-quvvatlashga
bo‘lgan ehtiyojini ifodalaydi. Intensiv terapiya bo‘limida qolish muddati esa operatsiyadan
keyingi tiklanish jarayonining og‘irligini va umumiy klinik yuklamani baholash imkonini
beradi. Aynan ushbu o‘zgaruvchilarni tanlash orqali tadqiqotda anesteziologik boshqaruv va
operatsiyadan keyingi davrning salbiy klinik natijalarga qanday ta’sir ko‘rsatishi kompleks
tarzda baholandi.

Ma'lumotlarni statistik qayta ishlash IBM SPSS Statistics, V.27 (IBM, AQSh) dasturi
yordamida amalga oshirildi. Uzluksiz o‘zgaruvchilar o‘rtacha giymat va standart og'ish
(Mean#SD) ko‘rinishida ifodalandi. Kategorial o‘zgaruvchilar absolyut son va foizlarda berildi.
Guruhlar ortasidagi farglar x* testi yoki Fisher aniq testi yordamida baholandi. Uzluksiz
o‘zgaruvchilar o‘rtasidagi bog‘liqlik Spearman korrelyatsiya tahlili orqali tekshirildi. Salbiy
klinik natijaning mustaqil prediktorlarini aniqlash maqgsadida binar logistik regressiya tahlili
go‘llanildi. Modelning mosligi Hosmer-Lemeshow testi orqali baholandi, diskriminatsion
gobiliyati esa ROC-tahlil yordamida aniqlandi. Barcha statistik tahlillarda p<0,05 qiymati
statistik ahamiyatli deb gqabul qilindi.

Tadqiqot natijalari va ularning muxokamasi. Ushbu tadqiqot natijalari ichak
tutilishi bilan kechuvchi 0-3 yoshli bolalarda anesteziya usulini tanlash klinik turga bevosita
bog'liq ekanini ko‘rsatdi. Umumiy guruhda an’anaviy umumiy anesteziya (TVA+SO‘V) 63
nafar (63,6%) bemorda, multimodal anesteziya esa 36 nafar (36,4%) bemorda qo‘llanilgan.
Ichak tutilishi turlariga ko‘ra multimodal anesteziya nekrozlovchi enterokolit va o‘tkir ichak
tutilishi holatlarida nisbatan ko‘proq qo‘llanilgani aniqlandi. Anesteziya usulini tanlash
va ichak tutilishi klinik turlari o‘rtasida statistik jihatdan ahamiyatli bog‘liglik mavjudligi
tasdiglandi (x*=15,87; df=3; p=0,001). Bu esa NEK va o‘tkir ichak tutilishi kabi og‘ir klinik
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kechish, yuqori metabolik va gemodinamik xavf bilan tavsiflanuvchi holatlarda multimodal
anesteziya usulining nisbatan ko‘proq qo‘llanilishi tasodifiy emas, balki klinik jihatdan
asoslangan qaror ekanini tasdiglaydi.

Klinik nuqtai nazardan, ushbu yondashuv gemodinamik barqarorlikni saqlash,
respirator ko‘mak ehtiyojini kamaytirish hamda operatsiyadan keyingi davrda erta enteral
oziglanish va ichak faoliyatini tiklanishi uchun qulay sharoit yaratadi. Shuningdek, tizimli
opioid analgetiklarga bo‘lgan ehtiyojning kamayishi operatsiyadan keyingi davrda nafas
depressiyasi, ichak falaji va uzoq sedatsiya xavfini pasaytirib, intensiv terapiya bo‘limida
golish muddatini qisqartirish imkonini beradi.

An’anaviy umumiy anesteziya va multimodal anesteziya guruhlari o'rtasida
perioperatsion ko‘rsatkichlar giyoslanganda, multimodal yondashuv klinik jihatdan ustun
natijalar biln bog'liq ekani kuzatildi (3-jadval).

3-jadval. Anesteziya usullari bo‘yicha perioperatsion ko‘rsatkichlarning qgiyosiy tahlili.
Table 3. Comparative analysis of perioperative indicators by anesthesia methods.

Anesteziya turi
Ko‘rsatkich P
An’anaviy (n=52) Multimodal (n=47)
Operatsiya davomiyligi, min 118134 104129 <0,05
O’pka ventilyatsiyasi davomiyligi, soat 26,8+14,5 18,2+9,6 <0,01
OARITda qolish muddati (kun) 6,1£3,2 4,321 <0,01
Og'ir asorat va/yoki o'lim, n (%) 21 (40,4%) 13 (27,7%) <0,05

Izoh: Miqdoriy o‘zgaruvchilar uchun Mann-Whitney, kategorial ozgaruvchilar uchun x* testi qo‘llanildi;
p<0,05 statistik ahamiyatli.

Multimodal anesteziya qo‘llanilgan bemorlarda operatsiya davomiyligi an’anaviy
anesteziya guruhiga nisbatan gisqaroq bo‘ldi (104+29 daqiqaga qarshi 118+34 dagqiqa;
p=0,041). Shuningdek, sun’iy o‘pka ventilyatsiyasi davomiyligi (18,2+9,6 soatga qarshi
26,8+14,5 soat; p=0,003) va intensiv terapiya bo‘limida qolish muddati (4,3+2,1 kunga qarshi
6,1£3,2 kun; p=0,006) sezilarli darajada kamaygani aniqlandi. Eng muhim jihat shundaki,
og'ir operatsiyadan keyingi asoratlar yoki o‘lim holatlari multimodal anesteziya guruhida
kamroq qayd etildi (27,7%; p=0,041).

Salbiy klinik natijani, ya'ni og‘ir asoratlar rivojlanishi va/yoki o‘lim holatini bashorat
giluvchi omillarni aniglash magsadida ko‘p omilli binar logistik regressiya tahlili o‘tkazildi.
(4-jadval).

4-jadval. Salbiy klinik natijaning mustaqil prediktorlari (ko‘p omilli logistik regressiya).
Table 4. Independent predictors of adverse clinical outcome (multivariate logistic regression).

O‘zgaruvchi Vald OR 95% ClI p
Operatsiya davomiyligi (1 daqgiqa) 9,54 1,078 1,028-1,131 | <0,01
Kech murojaat (>24 soat) 6,25 9,20 1,62-52,38 | <0,05
Anesteziya turi (multimodal) 1,07 2,10 0,52-8,58 >0,05
SO’V davomiyligi (soat) 0,87 0,61 0,21-1,73 >0,05
ARITda qgolish (kun) 0,88 0,99 0,93-1,05 >0,05

Tahlil natijalariga ko‘ra, operatsiya davomiyligi salbiy klinik natijalarning mustaqil
va ishonchli prediktori sifatida aniglandi (OR=1,078; 95% CI: 1,028-1,131; p=0,002). Bu
har bir qo‘shimcha operatsiya daqiqasi salbiy klinik natija rivojlanish ehtimolini o‘rtacha
7-8% ga oshirishini ko‘rsatadi. Bu esa operatsiya vaqtining uzayishi bilan bog‘liq metabolik
buzilishlar va operatsiya stressining kuchayishi klinik natijalarga salbiy ta’sir ko‘rsatishini
anglatadi. Shuningdek, kasalxonaga kech murojaat qilish (>24 soat) salbiy klinik natijalar
xavfini sezilarli darajada oshiruvchi muhim omil sifatida qayd etildi (OR=9,20; 95% CI: 1,62-
52,38; p=0,012). Bu natija kasallikning kech bosqichida tashxis qo‘yilishi, ichak ishemiyasi
va infeksion-septik asoratlar xavfining ortishi bilan izohlanishi mumkin. Anesteziya turi,
xususan multimodal anesteziya, ko‘p omilli model doirasida mustagqil statistik ahamiyatga ega
bo‘lmadi (p=0,301). Bu holat multimodal anesteziyaning ta’siri to‘g‘ridan-to‘g‘ri emas, balki
operatsiya davomiyligini qisqartirish, gemodinamik barqarorlikni saqlash, operatsiyadan
keyingi asoratlarni kamaytirish kabi boshqa klinik omillar orqali bilvosita namoyon bo‘lishini
ko‘rsatadi.

Logistik regressiya modeli asosida har bir bemor uchun salbiy klinik natija (og‘ir
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asorat va/yoki olim) rivojlanish ehtimoli hisoblandi (klinik omillar va anesteziya turi
prediktorlari). Olingan individual ehtimollik qiymatlari asosida modelning diskriminatsion
qobiliyatini baholash magsadida ROC-tahlil o‘tkazildi (2-rasm).

2-rasm. Ichak tutilishi bor bolalarda salbiy ogibatlarni prognozlovchi logistik regressiya
modeliga asoslangan ROC-taxlil.

Figure 2. ROC analysis based on a logistic regression model predicting adverse outcomes in
children with intestinal obstruction.

ROC egriliklar

1,0

Sezuvchanlik

Egrilik manbaasi

Ilinik omillar prediktori
—— Anesteziya turi prediktori
- referens

00 02 04 06 08 10

1 - Maxsuslik

) ) Salbiy ogibat
Prognostik ko‘rsatkichlar
bor yo'q
Yugori xavf prognoz gilingan 27 TP-chin mubat 27 FP-coxta musbat
Past xavf prognoz gilingan 7 FN-soxta manfiy 38 TN-chin manfiy

Rasm ma’lumotlaridan ko‘rinib turibdiki, ROC-egri chiziglar diagonal tasodifiy
chizigdan aniq darajada yuqori joylashgan bo‘lib, mazkur model salbiy klinik natijani
mavjud va mavjud emas holatlardan farqlay olish qobiliyatiga ega ekanini ko‘rsatdi. Egri
chiziq ostidagi maydon (AUC) 0,722 ni tashkil etdi, bu esa model qoniqarli diskriminatsion
gobiliyatga ega ekanini va klinik amaliyotda xavf omillarini baholash vositasi sifatida
go‘llanilishi mumkinligini anglatadi. ROC koordinatalari tahlili natijasida salbiy natijani
optimal ajratib beruvchi kesish nuqtasi sifatida prognoz qilingan ehtimollikning 0,30 qiymati
tanlandi. Mazkur kesish nuqtasida modelning sezgirligi 78,8% ni, maxsusligi esa 58,0% ni
tashkil etdi. Bu yuqori xavfli bemorlarni aniglashda modelning nisbatan yuqori sezgirlikka
ega ekanini, biroq past xavf guruhida ayrim holatlarda ortiqcha tasniflanish xususiyatiga ega
bo‘lishi mumkinligini ko‘rsatadi.

Tanlangan optimal kesish nuqtasi (0,30) asosida logistik regressiya modeli
yordamida bemorlar yuqori xavf va past xavf guruhlariga ajratildi. Modelning klassifikatsiya
samaradorligi kuzatilgan klinik natijalar bilan solishtirildi. Natijalarga shuni tasdiqladiki,
model salbiy klinik oqgibat rivojlangan bemorlarning katta gismini to‘g'ri aniqlagan (true
positives). Shu bilan birga, past xavf guruhiga kiritilgan bemorlarning aksariyatida salbiy
klinik natija kuzatilmagan bo‘lib, bu modelning manfiy prognoz qiymati yuqori ekanini
ko‘rsatadi. Ushbu holat klinik amaliyotda past xavf deb baholangan bemorlarda agressiv
davolash taktikasiga ehtiyoj kamroq bo‘lishini asoslashda muhim ahamiyatga ega.

Shunday qilib, logistik regressiya modeli bolalarda ichak tutilishi holatida salbiy klinik
natijalar xavfini oldindan baholash, yuqori xavfli bemorlarni erta aniqlash va klinik qaror
gabul qilish jarayonini qo‘llab-quvvatlash uchun qoniqarli diagnostik samaradorlikka ega
ekanini ko'rsatdi.

Xulosalar:

1. Ichak tutilishining turli shakllari tashxislangan chaqaloqlar va erta yoshli bolalarda
perioperatsion salbiy klinik natijalarning asosiy mustagqil prediktorlari sifatida operatsiya
davomiyligi va kasalxonaga kech murojaat qilish aniglandi, bu omillar perioperatsion xavfni
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oshirishda hal giluvchi ahamiyatga ega ekanini ko‘rsatadi.

2. Multimodal anesteziya qo‘llanilishi operatsiyadan keyingi klinik ko‘rsatkichlarning
yaxshilanishi, sun’iy o‘pka ventilyatsiyasi va intensiv terapiya bo‘limida qolish muddatining
gisqarishi bilan bog‘liq bo‘lib, anesteziologik ta’minotni optimallashtirishning muhim
tarkibiy qismi sifatida namoyon bo‘ladi.

3. Logistik regressiya va ROC-tahlil natijalariga asoslangan prognoz modeli salbiy
klinik natijani qoniqarli aniqlik bilan bashorat gilish imkonini berib, klinik amaliyotda
yuqori xavf guruhidagi bemorlarni erta aniglash va individuallashtirilgan perioperatsion
boshqaruvni rejalashtirish uchun amaliy ahamiyatga ega.

Tadqiqot shaffofligi. Tadqgiqot homiylik qilinmagan. Qo'lyozmaning yakuniy
versiyasini nashrga taqdim etish uchun fagat mualliflar javobgardir.

Moliyaviy va boshqa munosabatlarni oshkor qilish. Barcha mualliflar
tadqiqotning konsepsiyasi va dizaynida hamda qo'lyozmani yozishda ishtirok etishdi.
Qo'lyozmaning yakuniy versiyasi barcha mualliflar tomonidan ma'qullangan. Mualliflar
tadqiqot uchun hech qanday to'lov olmaganlar.
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Abstract. The pathogenesis of pectus excavatum involves not only osteochondral
structures but also the soft tissue components of the anterior chest wall, including the
sternodiaphragmatic ligament, which plays an important role. The aim of this study was
to improve the treatment strategy for severe forms of pectus excavatum (PE) in preschool-
aged children. Clinical material: the treatment outcomes of 30 children aged 1 to 6 years
diagnosed with grade III-IV pectus excavatum were analyzed. Methods: the degree of
deformity was determined using multislice computed tomography (MSCT). In all patients,
the morphological and functional status of the sternodiaphragmatic ligament (SDL) was
additionally assessed by ultrasonography (US). Based on these findings, an individualized
treatment strategy was selected. In patients with grade I1I-1V deformities and the presence
of contracture and fibrotic changes of the SDL, ligament release was performed followed by
correction using the vacuum bell technique. Results: In preschool-aged children with severe
pectus excavatum, assessment of the sternodiaphragmatic ligament using ultrasonography
is of great importance for selecting the appropriate treatment strategy. In patients with a
morphologically preserved ligament, vacuum bell therapy was effective, whereas in cases
with fibrotic changes and contracture, the use of vacuum bell correction combined with
ligament release provided significantly better clinical and anatomical outcomes. Statistical
analysis of the obtained results demonstrated a significant association between anterior
chest wall deformation and mechanical stresses and the severity of the deformity. According
to MSCT and computational biomechanical modeling, both the compression depth and
the maximum von Mises stress values increased in a statistically significant manner with
increasing deformity severity (p < 0.01). Compared with patients with grade I deformity,
those with grade III-IV deformities showed significantly higher compression depth values
at the central anatomical points (P3-P5) (p < 0.01), while the differences at the peripheral
points (P1-P2) were less pronounced (p < 0.05). This indicates that mechanical loading is
predominantly concentrated in the central regions of the anterior chest wall. Conclusion:
In the treatment of severe pectus excavatum in preschool-aged children, an individualized
approach based on ultrasonographic evaluation of the sternodiaphragmatic ligament
demonstrates high clinical efficacy, reduces the extent of invasive surgical interventions, and
expands the possibilities for early correction.

Key words: pectus excavatum; preschool age; sternodiaphragmatic ligament;
ultrasonography; vacuum bell; contracture.

Relevance of the topic: Pectus excavatum is the most common congenital deformity
of the anterior chest wall in children and adolescents, accounting for 80-90% of all chest
wall deformities [1,3,5]. Epidemiological studies indicate that the incidence of this pathology
ranges from 1:300 to 1:1000 live births and is observed 3-4 times more frequently in boys
[5,8]. Although in preschool age the deformity is often clinically mild, recent years have
shown an increasing detection of severe grade III-1V forms even at an early age [2,10]. This
condition is significant not only as a cosmetic defect but also because of the risk of developing
functional impairments of the respiratory and cardiovascular systems [4,7].

The pathogenesis of pectus excavatum involves not only osteochondral structures but
also the soft tissue components of the anterior chest wall, including the sternodiaphragmatic
ligament, which plays an important role [8,9]. Particularly in severe deformities, the
development of contracture and fibrotic changes in this ligament serves as an additional
mechanical factor contributing to posterior displacement of the sternum [9,10]. In this
context, in preschool-aged children with severe forms of the deformity, ultrasonographic
assessment of soft tissue structures and the individualization of vacuum bell therapy and
minimally invasive correction techniques based on these findings represent one of the
current scientific and practical challenges in modern pediatric surgery [2,6,9].

Purpose of study: To determine the clinical effectiveness of an individualized
treatment strategy based on ultrasonographic assessment of the sternodiaphragmatic
ligament in the management of severe forms of pectus excavatum in preschool-aged children.
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Materials and methods: The study was conducted at the Andijan Regional Children’s
Multidisciplinary Medical Center. Thirty pediatric patients diagnosed with pectus excavatum
were enrolled. The patients’ ages ranged from 1 to 6 years, which is considered a relatively
optimal age group for conservative treatment using the vacuum bell method. The severity
of chest wall deformity was assessed in all patients using multislice computed tomography
(MSCT). According to the tomographic findings, 6 patients (20%) had grade 1II, 15 patients
(50%) had grade 111, and 9 patients (30%) had grade IV pectus excavatum. In determining the
degree of deformity, chest wall geometry, the depth of sternal depression, and the internal
thoracic dimensions were taken into account.

All patients underwent ultrasonographic examination to assess the condition of the
soft tissues of the anterior chest wall, recognizing the morphological and functional status
of the sternodiaphragmatic ligament (lig. sternodiaphragmaticum). During ultrasonography,
the ligament’s length, thickness, echogenicity, and degree of tension at rest and during
functional strain were evaluated.

Deformities and stress within the anterior chest wall arise as a result of mechanical
forces acting on various anatomical regions of the anterior thoracic wall; therefore, their
assessment requires a comprehensive approach. For this purpose, clinical, instrumental, and
computational methods were employed.

Results: To assess deformities and internal stresses of the anterior chest wall caused
by mechanical forces in pectus excavatum, a comprehensive clinical, instrumental, and
computational analysis was performed in 30 patients. The patients were divided into groups
I1, I, and IV according to the severity of the deformity.

The clinical assessment showed that in patients with grade I deformity, deformational
changes of the anterior chest wall in response to mechanical loading were relatively limited,
and mobility of the anterior wall during respiration was partially preserved. In patients with
grade IIl and especially grade 1V deformities, mobility of the anterior chest wall was markedly
reduced, and increased passive resistance to external mechanical forces was observed.

Instrumental analysis using MSCT revealed the depth of deformity in various
anatomical regions of the anterior chest wall and the relationships between the sternum
and the ribs. The data showed that in patients with grade III-IV deformities, the depth of
deformation was greatest in the central regions of the anterior chest wall, whereas relatively
fewer changes were observed in the peripheral regions. Ultrasonographic examination
in 30 patients made it possible to assess the morphological and functional state of the
sternodiaphragmatic ligament (SDL). The results demonstrated that with increasing severity
of pectus excavatum, consistent morphofunctional remodeling of the SDL occurs.

In the six patients with grade II deformity, the mean length of the sternodiaphragmatic
ligament was 22.1 + 1.3 mm, and its thickness was 4.1 + 0.4 mm. The echostructure was
predominantly hyperechogenic, and functional tension was of moderate degree. Clinically,
this condition corresponded to the subcompensation stage, with partial preservation of the
elastic properties of the ligament.

In the 15 patients with grade III deformity, a statistically significant shortening of the
sternodiaphragmatic ligament (18.5 # 1.5 mm) and an increase in its thickness (4.9 + 0.5
mm) were observed (p < 0.01). Echogenicity became heterogeneous, and functional tension
was markedly expressed. These findings indicated the development of a contracture process
within the ligament.

In the nine patients with grade IV deformity, the most severe morphological changes
of the sternodiaphragmatic ligament were observed. The ligament length was reduced to
15.9 + 1.7 mm, while its thickness increased to 5.7 + 0.6 mm. The echostructure exhibited
a fibrotic pattern, and functional tension was strongly expressed. Clinically, this condition
corresponded to the stage of decompensation.

Table-1. Ultrasonographic parameters of the sternodiaphragmatic ligament according to the
severity of pectus excavatum (n = 30).

Degree of n SDL length SDL Echogenicity Functional | Clinical assessment
deformation (mm) thickness tension
(mm)
Grade-ll 6 221+1,3 4,1+0,4 | Hyperechogenic Moderate Subcompensation
Grade-lll 15 185+1,5 49+0,5 Heterogeneous Marked Contracture
Grade-IV 9 159+17 57+0,6 Fibrotic Severe Decompensation
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Statistical analysis of the data in Table 1 revealed a strong inverse correlation between
sternodiaphragmatic ligament length and the severity of the deformity (r = -0.71; p < 0.01),
as well as a direct correlation between ligament thickness and deformity severity (r = +0.68;
p <0.01).

Computational biomechanical analysis using the finite element method was performed
on individualized three-dimensional models generated from MSCT data of 30 patients.
External mechanical loading was simulated at five standard anatomical points (P1-P5) of
the anterior chest wall, and the depth of compression and internal mechanical stresses were
calculated for each point.

Statistical analysis of the obtained results demonstrated a significant association
between anterior chest wall deformation and mechanical stresses and the severity of
the deformity. According to MSCT and computational biomechanical modeling, both the
compression depth and the maximum von Mises stress values increased in a statistically
significant manner with increasing deformity severity (p < 0.01).

Compared with patients with grade Il deformity, those with grade III-1V deformities
showed significantly higher compression depth values at the central anatomical points (P3-
P5) (p < 0.01), while the differences at the peripheral points (P1-P2) were less pronounced
(p < 0.05). This indicates that mechanical loading is predominantly concentrated in the
central regions of the anterior chest wall.

A moderate to strong positive correlation was identified between maximum von Mises
stress values and the clinical severity of the deformity (r = 0.62-0.74; p < 0.01). In addition, a
significant positive correlation was found between compression depth and von Mises stress
(r = 0.66; p < 0.01), confirming that morphological deformation and internal mechanical
stresses of the anterior chest wall are interrelated processes.

Analysis of variance (ANOVA) revealed statistically significant differences in
mechanical parameters among the deformity severity groups (F > F_critical; p < 0.01),
confirming the sensitivity and representativeness of the applied assessment methods.

Figure 1. Comparative analysis of compression depth (cm) and maximum von Mises stress
(MPa) at different chest wall compression points (P1-P5) based on the present model and
the model proposed by Suazo et al. The diagram reflects deformities and stresses generated
by mechanical loading in various anatomical regions of the anterior chest wall.
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In 24 patients with grade III-IV pectus excavatum, signs of contracture and fibrosis
of the sternodiaphragmatic ligament were identified, and these morphofunctional changes
were found to limit the effectiveness of vacuum bell therapy when used alone. Therefore, in
these patients, sternodiaphragmatic ligament release followed by stepwise correction using
the vacuum bell was applied. After treatment, a significant reduction in chest wall depression
and a reliable increase in anterior chest wall mobility were observed.

The sternodiaphragmatic ligament release was performed under general anesthesia
with the patient in the supine position. After standard antiseptic preparation of the anterior
chest wall, a 2-3 cm transverse incision was made at the projection of the tip of the xiphoid
process. Through the incision, the skin, subcutaneous tissue, and fascial layers were dissected
layer by layer. In the region of the xiphoid process, the sternodiaphragmatic ligament was
carefully separated from the surrounding soft tissues and completely transected. After
achieving hemostasis, the wound was closed in layers.

After surgical intervention, vacuum bell correction procedures were initiated once
the early postoperative rehabilitation period had ended, primary wound healing had
occurred, and all signs of inflammation had completely resolved. The optimal time to begin
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treatment was considered to be an average of 20-25 days after surgery. This interval was
determined based on a comprehensive clinical assessment, including visual evaluation of
the wound, absence of local inflammatory signs, and the patient’s overall somatic stability.
Vacuum bell therapy was applied according to current international clinical guidelines using
an individually selected regimen (Figure 3) [2,6,9]. In this study, the Vacuum Bell® device
(Eckart Klobe GmbH, Germany) was used for correction of pectus excavatum.

Figure 2. Schematic illustration and intraoperative view of sternodiaphragmatic ligament
release.

Figure 3. Preoperative, postoperative, and vacuum bell-applied views of an 18-month-old
patient with grade III pectus excavatum.

In 24 patients with grade III-IV deformities who underwent sternodiaphragmatic
ligament release followed by vacuum bell therapy, treatment efficacy was dynamically
assessed. The evaluation criteria included chest wall depression depth, anterior chest wall
mobility, and the clinical compensation status. Assessments were performed preoperatively,
in the early postoperative period (3 months), and at 9 months of follow-up.

Table 2. Dynamics of chest wall parameters after sternodiaphragmatic ligament release (n

=24).
Parameter Preoperative After 3 months After 9 months
Chest depression | 32,4 + 3,1 26,8+2,9 216+2,7 <0,01
depth (mm)
Anterior chest Low Moderate Good <0,01
wall mobility
Clinical status Decompensation subcompensation compensation <0,01

Statistical analysis showed that after sternodiaphragmatic ligament release, chest wall
depression depth decreased significantly at all follow-up stages (p < 0.01). At the same time,
a consistent increase in anterior chest wall mobility and a transition of the clinical condition
from decompensation to compensation were observed.

The obtained results indicate that in preschool-aged children with severe pectus
excavatum, the sternodiaphragmatic ligament plays an active mechanical role in the
pathogenesis of the deformity. Its shortening, thickening, and fibrosis lead to posterior-
inferior displacement of the sternum, thereby limiting the effectiveness of vacuum bell
therapy when used alone.

Discussion. The results of this study demonstrate that mechanical factors, particularly
the morphofunctional state of the sternodiaphragmatic ligament, play a decisive role in
the pathogenesis of pectus excavatum. The clinical, instrumental, and biomechanical data
complement each other, showing that as the deformity progresses, internal mechanical
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stresses and passive traction forces within the anterior chest wall increase progressively
[1-3].

According to the clinical assessment, in grade Il deformity the mobility of the anterior
chest wall is relatively preserved, indicating the presence of adaptive responses to external
mechanical forces. This reflects favorable anatomical and functional conditions for the
effectiveness of conservative methods, including vacuum bell therapy [4,5]. In contrast, in
grade Il and IV deformities, anterior chest wall mobility was markedly reduced, and passive
resistance to external mechanical forces was increased.

MSCT data confirmed that the depth of deformity is mainly concentrated in the central
regions of the anterior chest wall. These findings are fully consistent with the biomechanical
analysis based on the finite element method, which demonstrated that compression depth
and von Mises stress reached their highest values at the central points (P3-P5). According to
biomechanical studies by Nuss, Kelly, and their colleagues, as well as by Suazo et al,, the high
mechanical loads occurring in the central regions of the anterior chest wall play a leading
pathogenetic role in the progression of pectus excavatum.

Ultrasonographic findings clearly demonstrated the development of morphological
remodeling of the sternodiaphragmaticligament proportional to the severity of the deformity.
While in grade Il deformity the elastic properties of the ligament were partially preserved, in
grade III-IV deformities its shortening, thickening, and fibrosis were observed [9,10]. These
changes identified in the study were regarded as a constant pathological mechanical factor
that pulls the sternum posteriorly and inferiorly. The strong inverse and direct correlations
identified (r = -0.71 and r = +0.68) confirm a close relationship between the condition of the
sternodiaphragmatic ligament and deformity severity.

The identification of a moderate to strong correlation between maximum von Mises
stresses and the clinical severity of the deformity in the biomechanical analysis confirms the
important role of internal mechanical stresses in the pathogenesis of the deformity. These
internal stresses specifically lead to the breakdown of compensatory mechanisms in the
anterior chest wall and to stabilization of the deformity.

The positive dynamics achieved in patients with grade III-IV deformities through
sternodiaphragmatic ligament release followed by vacuum bell therapy indicate that this
approach is pathogenetically well justified. The significant reduction in chest wall depression,
the increase in anterior chest wall mobility, and the transition of the clinical condition
to the compensation stage confirm the crucial role of ligament release in eliminating the
pathological traction acting on the sternum.

Conclusion: In the treatment of pectus excavatum, an individualized approach
based not only on the depth of the deformity but also on the morphofunctional state of the
sternodiaphragmatic ligament is required. In preschool-aged children with grade III-IV
pectus excavatum, contracture and fibrotic changes of the sternodiaphragmatic ligament
predominate. The combined use of ultrasonography, MSCT, and biomechanical analysis
enables a rational combination of surgical and conservative methods in severe deformities
and significantly improves treatment effectiveness.
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Annotatsiya

Eksperimental tadqiqotlar shuni ko‘rsatdiki, uchuvchan anestetiklar farmakologik
sharoitni keltirib chiqarishi va miokardning shikastlanish darajasini pasaytirishi mumkin,
ammo pediatriya amaliyotida klinik ma’lumotlar cheklangan va ziddiyatli bo‘lib qolmoqda.
Magsad. Sun’iy qon aylanishi yordamida ochiq yurakda operatsiya gilingan bolalarda
sevofluran va propofol bilan total vena ichi anesteziyasining kardioprotektiv ta’sirini
tagqoslash. Usullar. Prospektiv bir markazli tadqiqotga 6 oylikdan 5 yoshgacha bo‘lgan
tug'ma yurak nugsonlari bor 106 nafar bola kiritilgan bo‘lib, ularga kardioplegik yurak
to‘xtashi bilan ochiq yurakda jarrohlik amaliyoti o‘tkazilgan. Bemorlar anesteziya turiga ko‘ra
ikki guruhga bo‘lingan: sevofluran (n=53) va propofol (n=53). Operatsiyadan keyingi davrda
kardiospetsifik T troponinning maksimal darajasi birlamchi yakuniy nuqta bo‘ldi. Ikkilamchi
yakuniy nugqtalarga aritmiyalar chastotasi, gemodinamik barqarorlik ko‘rsatkichlari,
exokardiografiva ma’lumotlari, inotrop qo‘llab-quvvatlashga bo‘lgan ehtiyoj, o‘pkaning
sun’iy ventilyatsiyasi va intensiv terapiya bo‘limida bo‘lish davomiyligi kiritildi. Natijalar.
Barcha kuzatuvlarda operatsiyadan keyin kardiospetsifik troponin T darajasining oshishi
qayd etilgan, ammo uning giymatlari sevofluran guruhida kuzatuvning barcha bosgichlarida
sezilarli darajada past bo‘lgan. 3 soatdan so‘ng cTnT miqdori sevofluran guruhida 1,2+0,3
ng/ml va propofol guruhida 1,9+0,4 ng/ml (p<0,05), 8 soatdan so‘ng mos ravishda 1,7+0,4
va 2,6%0,5 ng/ml (p<0,01), 12 soatdan so‘ng 1,5+0,3 va 2,3+0,5 ng/ml (p<0,05), 24 soatdan
so'ng 1,1£0,2 va 1,8+0,3 ng/ml (p<0,05) ni tashkil etdi. Aritmiyalar sevofluran guruhidagi
bemorlarning 11,3% da va propofol guruhidagi bemorlarning 26,4% da qayd etilgan
(p<0,05). Inotrop qo‘llab-quvvatlashga bo‘lgan ehtiyoj sevofluran qo‘llanilganda pastroq
bo‘ldi (15,1% qarshi 32,1%, p<0,05). O‘pkaning sun’iy ventilyatsiyasi vaqti (9,2£3,1 qarshi
13,6%4,4 soat, p<0,01) va OITda bo‘lish davomiyligi (36£10 qarshi 52+14 soat, p<0,05)
sevofluran guruhida sezilarli darajada kam bo‘lgan. Exokardiografik ko‘rsatkichlar sevofluran
gabul gilgan bemorlarda miokardning sistolik va diastolik funksiyasining tezroq tiklanishini
ko‘rsatdi. Xulosa. Bolalarda ochiq yurak operatsiyalarida sevofluranni qo‘llash propofolga
nisbatan yaqqol kardioproteksiya bilan bog‘liq bo‘lib, bu miokardning kamroq shikastlanishi,
barqaror gemodinamika va operatsiyadan keyingi erta davrda yurakning tezroq funksional
tiklanishi bilan namoyon bo‘ladi.

Key words: yurak tug‘ma nugsoni, bolalar, sevofluran, propofol, kardioproteksiya,
troponin T.

CARDIOPROTECTION IN ANESTHESIOLOGICAL SUPPORT FOR PEDIATRIC OPEN HEART
SURGERY: CLINICAL CAPABILITIES OF SEVOFLURANE
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Abstract.

Experimental studies have shown that volatile anesthetics can induce pharmacological
preconditioning and reduce the degree of myocardial damage, however, clinical data in
pediatric practice remain limited and contradictory. Objective. Compare the cardioprotective
effects of sevofluron and total intravenous propofol anesthesia in children who underwent
open-heart surgery using artificial blood circulation. Methods. A prospective one-centered
study included 106 children aged 6 months to 5 years with congenital heart defects who
underwent open-heart surgery with cardioplegic cardiac arrest. Patients were divided into
two groups: sevofluran (n=53) and propofol (n=53). The primary endpoint was the maximum
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level of cardiospecific troponin T in the postoperative period. Secondary endpoints included
the frequency of arrhythmias, indicators of hemodynamic stability, echocardiography data,
the need for inotropic support, the duration of mechanical ventilation and stay in the intensive
care unit. Results. In all observations, an increase in the level of cardiospecific troponin
T after surgery was noted, however, its values were significantly lower in the sevofluran
group at all stages of observation. After 3 hours, the level of cTnT was 1.2+0.3 ng/ml in the
sevoflurane group and 1.9+0.4 ng/ml in the propofol group (p<0.05), after 8 hours-1.7+0.4
and 2.6%0.5 ng/ml respectively (p<0.01), after 12 hours-1.5+0.3 and 2.3+0.5 ng/ml (p<0.05),
after 24 hours-1.1+0.2 and 1.8+0.3 ng/ml (p<0.05). Arrhythmias were registered in 11.3%
of patients in the sevoflurane group and in 26.4% of patients in the propofol group (p<0.05).
The need for inotropic support was lower when using sevoflurane (15.1% versus 32.1%,
p<0.05). The time of artificial lung ventilation (9.2+3.1 versus 13.6+4.4 hours, p<0.01) and
the duration of stay in the ICU (36+10 versus 52+14 hours, p<0.05) were significantly shorter
in the sevoflurane group. Echo-indicators indicated a faster restoration of myocardial systolic
and diastolic function in patients receiving sevoflurane. Conclusion. The use of sevoflurane
in open-heart surgeries in children is associated with more pronounced cardioprotection
compared to propofol, which is manifested by a lower degree of myocardial damage, more
stable hemodynamics, and faster functional recovery of the heart in the early postoperative
period.

Key words: congenital heart defects, children, sevofluran, propofol, cardioprotection,
troponin T.

Muammoning dolzarbligi. Bolalarda ochiq yurak operatsiyalari aksariyat hollarda
yurakni kardioplegik to‘xtatish va sun’iy qon aylanishini qo‘llash sharoitida amalga oshiriladi,
bu muqarrar ravishda miokardning ishemik-reperfuzion shikastlanishi bilan birga keladi [8].
Kardioplegiya usullari, perfuzion qo‘llab-quvvatlash va operatsiyadan keyingi davolashdagi
sezilarli yutuglarga qaramay, miokardning erta disfunksiyasi, aritmiyalar va past yurak urishi
sindromi operatsiyadan keyingi kasallanish va pediatrik bemorlarning intensiv terapiya
bo‘limida uzoq vaqt qolishining asosiy sabablaridan biri bo‘lib qolmoqda [1].

1986 yilda Murry va hammualliflar tomonidan birinchi marta tavsiflangan «ishemik
prekonditsiyalash» tushunchasi shuni ko‘rsatdiki, qisqa muddatli ishemiya epizodlari
miokardning keyingi og'irroq ishemik ta’sirga chidamliligini oshirishga qodir. Ushbu kashfiyot
ishemiyani keltirib chigarmasdan ushbu himoya ta’sirini taqlid qgila oladigan farmakologik
vositalarni izlash uchun asos bo‘lib xizmat qildi [2, 5, 7]. Ushbu ta’sirlar mitoxondrial ATFga
bog‘liq kaliy kanallarini faollashtirish, hujayraichidagi signal kaskadlarini modulyatsiya qilish
va mitoxondrial funksiyani barqarorlashtirish orqali amalga oshiriladi, bu esa reperfuziya
bosqichida kardiomiotsitlarning nekrozi va apoptozini kamaytirishga olib keladi [3, 6, 7].

Katta yoshdagi bemorlarda klinik amaliyotda bir qator istigbolli tadqiqotlar va
meta-tahlillar shuni ko‘rsatdiki, kardioxirurgik aralashuvlarda uchuvchan anestetiklardan
foydalanish yurakka xos troponinlarning kamroq chiqarilishi, yurakning qisqarish
funksiyasining yaxshilanishi va intensiv terapiya bo‘limida bo‘lish vaqtining qisqarishi bilan
bogliq [9]. Shunga qaramay, ushbu tadqiqotlarning natijalari bir xil emas va farmakologik
prekonditsiyaning klinik ahamiyati hali ham muhokama qilinmoqda [8]. Pediatrik
populyatsiyada ma’lumotlar yanada cheklangan va qarama-qarshi bo‘lib, bu tadqgiqotlar
sonining kamligi, bemorlarning yaqqol geterogenligi, yoshdagi farqlar, nugson turlari va
jarrohlik aralashuvlarining murakkabligi bilan bog'lig. Sevofluran bolalar anesteziologiyasida
keng qo‘llaniladi, chunki u qulay gemodinamik profilga ega, tez boshqariladi va yaxshi gabul
qilinadi [4, 8]. Biroq, ochiq yurakda operatsiya qilingan bolalarda miokardni himoya qilish
strategiyasining faol tarkibiy qismi sifatida uning potentsial roli hozirgi kunga qadaryetarlicha
o‘rganilmagan. Bolalar kardioanesteziologiyasida yagona Kklinik tavsiyalarning yo‘qligi
va yuqori sifatli tadgiqotlarning cheklanganligi aynan shu yosh guruhida sevofluranning
kardioprotektiv xususiyatlarini yanada baholash zaruratini keltirib chigaradi.

Shu munosabat bilan ushbu tadqiqotning maqsadi sun’iy qon aylanishi yordamida
ochiq yurakda operatsiya qgilingan bolalarda sevofluran va propofol bilan total vena ichi
anesteziyasining kardioprotektiv ta’sirini giyosiy o‘rganish bo‘ldi.

Tadqiqot materiali va usullari. Mazkur tadqiqotga 2023-2025 yillar davomida sun’iy
gon aylanishi va yurakni kardioplegik to‘xtatish orqali ochiq yurakda jarrohlik amaliyotini
o‘tkazgan 106 nafar tug'ma yurak nugsoni bo‘lgan bolalar kiritilgan. Bemorlar ikkita teng
guruhga bo‘lib o‘rganilgan: sevofluran guruhi (n=53) va propofol guruhi (n=53).

Asosiy guruhni (sevofluran) 24 (45,3%) ta o'g‘il va 29 (54,7%) ta qiz bolalar tashkil
qilib, o‘rtacha yoshi 30,47y016,73 oy, o‘rtacha tana vazni 11,82y03,13 kg, o‘rtacha bo'yi
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87,48y011,52 sm ni tashkil etdi. Qiyosiy guruhda (propofol) esa 32 (60,4%) ta o‘g'il va 21
(39,6%) ta qiz bola bo'lib, ularning o‘rtacha yoshi-28,92y015,37 oy, tana vazni-11,89y02,99
kg, bo'yi-85,72y011,55 sm.ni tashkil etdi. Guruhlararo jins, yosh, vazn va bo‘y bo‘yicha farglar
statistik ahamiyatga ega bo‘lmadi (p>0,05).

Jarrohlik aralashuvlarining murakkablik darajasini belgilovchi RAChS-1 shkalasiga
ko'ra, sevofluran guruhida 2-darajali murakkablikka ega bo‘lgan bemorlar 39 (73,6%),
3-darajali-14 (26,4%) ni tashkil etdi. Propofol guruhida taqsimlanish qiyosiy bo‘ldi:
2-daraja-40 (75,5%) tani, 3-daraja-13 (24,5%) tani tashkil qildi (p>0,05). (1-jadval).

1-jadval. Tadgiqotga jalb gilingan bemorlarning demografik va klinik ko‘rsatkichlari (n, %,

M=SD
Table)l. Demographic and clinical characteristics of patients included in the study (n, %,
M+SD)
Ne Ko‘rsatkichlar Sevofluran (n=53) Propofol (n=53) P
1 | O’gil bolalar, n (%) 24 (45,3%) 32 (60,4%) >0,05
2 | Qiz bolalar, n (%) 29 (54,7%) 21 (39,6%) >0,05
3 | RACHS -1=2 39 (73,6%) 40 (75,5%) >0,05
4 | RACHS -1=3 14 (26,4%) 13 (24,5%) >0,05
5 | Yoshi, oy 30,5+16,7 28,9154 >0,05
6 | Tana vazni, kg 11,8+3,13 11,942,99 >0,05
7 | Bo'yi, sm 87,5+11,5 85,7+11,5 >0,05

Yurak tug‘ma nugsonlari turlari bo‘yicha taxlil shuni ko‘rsatdiki, sevofluran guruhida
qorinchalararo to‘siq nugsonlari (QTN)- 24 (54,7%), bo‘lmachalararo to‘siq nuqsonlari
(BTN)-8 (15,1%), o‘pka arteriyasi stenozi-11 (20,8%), Fallo tetradasi-3 (5,7%), ochiq
atrioventrikulyar kanal-2 (3,8%) ustunlik qildi. Propofol guruhida nugsonlar chastotasi
deyarli farq qilmadi: QTN-24 (45,3%), BTN-14 (26,4%), o‘pka arteriyasi stenozi-9 (17,0%),
Fallo tetradasi-5 (9,4%), ochiq atrioventrikulyar kanal-1 (1,9%) (p>0,05) (1-rasm).

1-rasm. Tug'ma yurak nugsonlari turlarining tadqiqot guruhlari bo‘yicha tagsimoti
Figure 1. Distribution of types of congenital heart defects by study group
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Barcha bemorlar sun’iy qon aylanishi va yurakni to‘liq to’xtatish orqali rejali ravishda
operatsiya qilindi. Sun’iy qon aylanishining o‘rtacha davomiyligi sevofluran guruhida
64,3+12,7 daqiqani, propofol guruhida-66,1+13,4 daqgiqani (p=0,48) tashkil etdi. Aortani
siqish vaqti guruhlar o‘rtasida tagqoslanganda mos ravishda 38,6+8,9 daqiqa va 39,8+9,3
dagigani (p=0,52) tashkil qildi.

Sevofluran guruhida anesteziya induksiyasi kislorod-havo aralashmasida (FiO 0,5-
0,6) sevoflurandan foydalangan holda ingalyatsion usulda amalga oshirildi, anesteziyaning
adekvat chuqurligining klinik belgilariga erishilgunga qadar konsentratsiyani 6-8 hajm%
gacha bosqichma-bosqich oshirib borildi. Traxeya intubatsiyasi uchun 2-3 mkg/kg dozada
fentanil va qutblanmaydigan miorelaksant (arkuron 0,3-0,6 mg/kg) yuborildi. Anesteziyani
ushlab turish sevofluran bilan 2,0-3,0 hajm% konsentratsiyada (0,8-1,2 MAC) gemodinamik
ko‘rsatkichlar va anesteziya chuqurligining klinik belgilariga qarab titrlash bilan amalga
oshirildi.
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Propofol guruhida anesteziya induksiyasi propofolni 2-3 mg/kg dozada vena
ichiga yuborish va keyinchalik 6-10 mg/kg/soat tezlikda uzluksiz infuziyaga o'tish orqali
amalga oshirildi. Infuziya tezligi yurak urishi tezligi, qon bosimi darajasi va jarrohlik
stimulyatsiyalariga javobni hisobga olgan holda individual ravishda titrlandi. Barcha
holatlarda operatsiya davomida og‘rigsizlantirish uchun fentanil 5-10 mkg/kg umumiy
dozada ishlatilgan. Miorelaksatsiya klinik ko‘rsatmalarga ko‘ra 0,15-0,3 mg/kg arkuronning
go‘shimcha bolyuslari bilan qo‘llab-quvvatlandi.

Infuzion terapiya 10-15 ml/kg/soat hajmdagi kristalloid eritmalar bilan diurez va
gemodinamika ko‘rsatkichlari bo‘yicha korreksiya bilan o‘tkazildi. Magsadli o‘rtacha qon
bosimi yoshga qarab 45-60 mm simob ustuni oralig‘ida ushlab turildi.

Barcha operatsiyalar o‘rtacha gipotermiya sharoitida (28-32 °C) sun’iy qon aylanishi
yordamida amalga oshirildi. Perfuzion oqim 2,4-2,8 1/min/m2, perfuzion bosim 40-60 mm
sim.ust. darajasida ushlab turildi. Miokardning kardioplegik himoyasi aorta sigilgandan
so'ng 20 ml/kg dozada sovuq kristalloid eritmani (4-8 °C) antegrad yuborish va har 20-25
dagigada 10 ml/kg takroriy yuborish orqali amalga oshirildi. Aortani sigishning o‘rtacha
davomiyligi sevofluran guruhida 38,6+8,9 daqgiqani va propofol guruhida 39,8+9,3 daqiqani
tashkil etdi. Sun’iy qon aylanishining o‘rtacha vaqti mos ravishda 64,3+12,7 daqiqa va
66,1+13,4 daqiqani tashkil etdi. Tana harorati 236 °C, normokaliyemiya va adekvat spontan
yurak faoliyatida IQdan chiqarish amalga oshirildi. Inotrop qo‘llab-quvvatlash dopamin 5-10
mkg/kg/min yoki dobutamin 5-8 mkg/kg/min qo‘llanilganda, qon otib berish fraksiyasi
<50% yoki o‘rtacha AB <45 mm sim.ust. bo‘lganda boshlandi.

Intraoperatsion monitoring barcha holatlarda keng qamrovli bolib, beshta
shoxobchada uzluksiz elektrokardiografiya, arterial kateter orqali qon bosimini invaziv
olchash, saturatsiyaning maqsadli darajasini 95% dan past bo‘lmagan holda pulsoksimetriya,
karbonat angidridning yakuniy nafas chigarishini 35-45 mm simob ustuni oralig‘ida nazorat
qilish bilan kapnografiya, shuningdek, uzluksiz harorat monitoringini oz ichiga olgan.
Gipotermiya bosqichi tugagandan so‘ng, bemorlarni 36-37 °C maqsadli harorat diapazoniga
erishish bilan faol isitish amalga oshirildi. Diurez nazorati uzluksiz ravishda amalga oshirildi,
bunda magsadli daraja 1 ml/kg/soat dan past bolmagan holda saqlab turildi. Operatsiya
paytida va operatsiyadan keyingi erta davrda markaziy venoz bosim klinik vaziyatga qarab
infuzion terapiyani tuzatish bilan 6-10 sm suv ustuni oralig‘ida ushlab turildi.

Operatsiyadan keyingi o‘pkaning sun’ly ventilyatsiyasi SIMV/PS rejimida nafas hajmi
6-8 ml/kg, nafas chiqgarish oxirida musbat bosim darajasi 4-6 sm.suv.ust. va nafas olinayotgan
kislorod fraksiyasi 0,4-0,5 bo‘lgan holda amalga oshirildi. Ventilyatsiya parametrlari gaz
almashinuvi va gemodinamik holatga qarab individual ravishda titrlandi. O’pka sun’iy
ventilyatsiyasining o‘rtacha davomiyligi sevofluran guruhida 9,2+3,1 soatni va propofol
guruhida 13,6+4,4 soatni tashkil etdi. Traxeya ekstubatsiyasi PaO2/Fi02 oksigenatsiya
indeksi 250 dan yuqori, gemodinamika ko‘rsatkichlari barqaror va adekvat ong darajasida
amalga oshirildi.

Barcha bemorlarda operatsiyadan keyingi dastlabki 24 soat ichida miokardning
sistolik va diastolik funksiyasini baholash uchun exokardiografik tekshiruv o‘tkazildi. Chap
gorincha qon otib berish fraksiyasi, fraksion qisqarish va E/A nisbati diastolik funksiyaning
ko‘rsatkichlari sifatida qayd etildi. Chiqarish fraksiyasi 55% dan ortiq, fraksion qisqarish
28% dan ortiq va E/A nisbati 1,0-1,5 oralig'ida normal giymatlar sifatida gabul qilindi.
Inotrop qo‘llab-quvvatlashni tayinlash qisqarish funksiyasining pasayishi yoki gemodinamik
beqarorlik belgilarida amalga oshirildi. Inotrop terapiya sevofluran guruhidagi 8 (15,1%)
bemorda va propofol guruhidagi 17 (32,1%) bemorda talab qilindi, bu total vena ichi
anesteziyasi guruhida miokard qisqaruvchanligini farmakologik qo‘llab-quvvatlashga
ko‘proq ehtiyoj borligini ko‘rsatdi. Intensiv terapiya bo‘limida bo‘lish davomiyligi sevofluran
guruhida 36+10 soatni, propofol guruhida esa 52+14 soatni tashkil etdi.

Ma'lumotlarga statistik ishlov berish SPSS dasturiy ta'minotining 27.0 versiyasidan
foydalangan holda amalga oshirildi. Uzluksiz o‘zgaruvchilar o‘rtacha giymat va standart
og'ish (Mean+SD) ko‘rinishida ifodalanadi. Guruhlararo taqqoslash uchun ma’'lumotlarning
tagsimlanish xususiyatiga qarab Styudentning t-mezoni yoki Mann-Uitni U-mezoni
ishlatilgan. Kategorial ozgaruvchilar x2 mezoni yordamida tahlil qilindi. Farglar p < 0,05
darajasida statistik jihatdan ahamiyatli deb hisoblandi.

Tadgiqotnatijalari vauning muxokamasi. Dastlabkiklinik-demografik xususiyatlarning
giyosiy tahlili shuni ko‘rsatdiki, guruhlar yosh, jins, tana vazni, bo'y, RAChS-1 shkalasi
bo'yicha jarrohlik murakkabligi darajasi va tug'ma yurak nuqgsonlari tuzilishi jihatidan
ozaro taqqoslanarli edi. Ushbu ko‘rsatkichlar bo‘yicha sezilarli farqlar aniglanmadi.
Bu esa guruhlarni bir xil va to‘g'ri deb hisoblashga hamda keyinchalik anesteziologik
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strategiyalarning kardioprotektiv ta’sirini qiyosiy tahlil qilishga imkon beradi.

Barcha kuzatuvlarda operatsiyadan keyingi davrda yurakning kardioplegik to‘xtashi
natijasida miokardning ishemik-reperfuzion shikastlanish darajasini aks ettiruvchi
kardiospetsifik troponin T (cTnT) miqdorining oshganligi qayd etildi. Biroq, ushbu
ko‘tarilishning xususiyati va ifodalanishi guruhlar o‘rtasida sezilarli farq qildi (2-rasm).

2-rasm. Kardiossetsifik troponin T miqdorining anesteziyadan keyingi dinamikasi.
Figure 2. Dynamics of cardiospecific troponin T levels after anesthesia.
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Sevofluran bilan operatsiya gilingan bemorlarda cTnT ning ko‘tarilishi mo“tadil va
nazorat gilinadigan tarzda kechdi. Operatsiyadan 3 soat o‘tgach, cTnT ning o‘rtacha darajasi
1,2+0,3 ng/ml ni tashkil etdi, propofol guruhida esa bu ko‘rsatkich 1,9+0,4 ng/ml ga yetdi
(p<0,05). 8 soatdan so‘ng guruhlar o‘rtasidagi tafovut yanada kuchaydi: sevofluran guruhida
1,7+0,4 ng/ml, propofol guruhida 2,6+0,5 ng/ml (p<0,01). Kuzatuvning 12-soatiga kelib,
sevofluran guruhida troponin darajasining pasayish tendensiyasi kuzatildi (1,5+0,3 ng/
ml), propofol guruhida esa yuqori ko‘rsatkichlar saqlanib qoldi (2,3+0,5 ng/ml, p<0,05).
Operatsiyadan 24 soat o‘tgach, sevofluran guruhidagi cTnT ko‘rsatkichlari deyarli me’yoriy
giymatlarga yaqinlashdi (1,1+0,2 ng/ml), propofol qabul gilgan bemorlarda esa troponin
darajasi sezilarli darajada yuqoriligicha qoldi (1,8+0,3 ng/ml, p<0,05).

Shunday qilib, sevofluran bilan operatsiya qilingan bolalarda nafagat cTnT ning
eng yuqori ko‘tarilishi kamroq bo‘ldi, balki uning tezroq pasayishi ham kuzatildi. Bu esa
operatsiyadan keyingi erta davrda kardiomiotsitlarning kamroq shikastlanganini va
miokardning yanada samarali himoya qilinganini ko‘rsatadi.

Operatsiyadan keyingi miokard disfunksiyasining klinik ko‘rinishlari tahlili shuni
ko‘rsatdiki, sevofluran guruhidagi bemorlarda ritm buzilishlari va gemodinamik beqarorlik
holatlari sezilarli darajada kamroq kuzatilgan. Turli xildagi aritmiyalar (supraventrikulyar
taxikardiya, ekstrasistoliya, bradikardiya holatlari) sevofluran guruhidagi bemorlarning 11,3
foizida va propofol guruhidagi bemorlarning 26,4 foizida qayd etilgan (p<0,05). (3-rasm).

O’tkinchi gipotenziya holatlari va dori vositalar bilan tuzatishni talab giladigan
past yurak chiqarish sindromi belgilari sevofluran guruhidagi bolalarning 9,4 foizida va
propofol guruhidagi 22,6 foizida kuzatilgan (p<0,05). Sevofluran gabul gilgan bemorlarda
operatsiyadan keyingi dastlabki 24 soat ichida arterial qon bosimi va yurak qisqarishlari
soni ko‘rsatkichlari yanada barqaror bo‘lib, vazopressor va inotrop qo‘llab-quvvatlashni
kuchaytirish zarurati kamroq yuzaga kelgan.

Operatsiyadan keyingi erta davrda o‘tkazilgan exokardiografik baholash sevofluran
guruhidagi bemorlarda miokard gisqaruvchanlik qobiliyatining tezroq tiklanishini ko‘rsatdi.
Chap qorincha qon haydash fraksiyasi va fraksiyali qisqarish ko‘rsatkichlari operatsiyadan
keyingi birinchi sutka davomida sevofluran guruhida propofol guruhiga nisbatan yuqori
bo‘ldi (p<0,05). Diastolik funksiya ko‘rsatkichlari, xususan E/A nisbati, sevofluran qabul
gilgan bolalarda tezroq me’yorlashdi. Bu esa diastolik bo‘shashishning qulayroq tiklanishi va
reperfuzion diastolik disfunksiya darajasining pasayishidan dalolat beradi. Ba'zi bemorlarda
farglar tendensiyali xususiyatga ega bo‘lishiga qaramay, o‘zgarishlarning umumiy yo‘nalishi
sevofluran guruhida miokardning to‘liqroq funksional tiklanishini ko‘rsatmoqda.

O‘pkaning sun’iy ventilyatsiyasi davomiyligi sevofluran guruhida (9,2+3,1 soat)
propofol guruhiga (13,6+4,4 soat, p<0,01) nisbatan sezilarli darajada gisqa bo‘ldi. Shunga
muvofiq, sevofluran gabul gilgan bemorlarda ekstubatsiya va mustagqil nafas olishga o‘tish
vaqti ertaroq kuzatildi.
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3-rasm. Tadqiqot guruhlaridagi bemorlarda operatsiyadan keyingi gemodinamik
buzilishlarning uchrash darajsi
Figure 3. Incidence of postoperative hemodynamic disturbances in patients in the study

groups
Aritmiya Gemodinamik beqarorlik Inotrop terapiyaga extiyoj
m Sevofluran [ 5 8
= Propofol 14 12 17

Sevofluran guruhidagi bemorlarning intensiv terapiya bo‘limida bo‘lishining
ortacha davomiyligi 36+10 soatni, propofol guruhidagi bolalarda esa 52+14 soatni
tashkil etdi (p<0,05). Sevofluran bilan operatsiya qilingan bemorlarda klinik tiklanish
va gemodinamikaning tezroq barqarorlashuvi ularni ixtisoslashtirilgan bo‘limga ertaroq
o‘tkazish imkonini berdi (2-jadval).

2-jadval. Tadqgiqotga jalb qilingan bemorlarda operatsiyadan keyingi erta davrdagi
exokardiografik ko‘rsatkichlari va tiklanish profili (M+SD).

Table 2. Early postoperative echocardiographic parameters and recovery profile (M+SD) in
patients enrolled in the study.

Ne Ko‘rsatkichlar Sevofluran (n=53) Propofol (n=53) P

1 Chap qorinchaning siqish 62,416,44 56,3+7,20 <0,05
fraksiyasi, %
E/A indeks 1,4110,21 1,22+0,24 >0,05
Qisqarish funksiyasi 34,6+5,61 29,6+6,42 <0,05
Sun’iy o‘pka ventilyatsiyasi vaqti, 9,213,111 13,6+4,41 <0,01
soat
ARIT da qolish davomiyligi, soat 36,4+10,2 52,1+14,2 <0,05
Shifoxonoda golish muddati, sut 7,12+1,82 9,32+2,41 >0,05

Olingan natijalar shuni ko‘rsatadiki, bolalarda ochiq yurak operatsiyalarida sevofluran
go‘llanilishi propofol bilan to‘liq venaga yuborish orqali umumiy anesteziyaga nisbatan
ishemiya-reperfuziya shikastlanishisharoitida miokardniyanada samaraliroq himoya qilishni
ta’'minlaydi. Sevofluran guruhida kuzatilgan yurak uchun xos bo‘lgan troponin T darajasining
kamroq ifodalangan va yaxshiroq boshqariladigan ko‘tarilishi kardiomiotsitlarning kamroq
shikastlanganligini aks ettiradi va operatsiyadan keyingi dastlabki davrda miokardning
tuzilish yaxlitligi sagqlanib qolganligini ko‘rsatadi. Bunda, bu bemorlarda troponin profilining
tezroq me’yorlashuvi reperfuziya shikastlanishi darajasining pasayganligi va hujayra
metabolizmining to‘liqroq tiklanganligidan dalolat beradi.

Olingan biokimyoviy ma’lumotlar sevofluran ostida operatsiya qilingan bolalarda
yurak ritmi buzilishi va gemodinamik beqarorlik holatlari kamroq uchraganligi bilan klinik
jihatdan tasdiqlangan. Arterial bosim va yurak urish tezligining barqarorroq ko‘rsatkichlari,
shuningdek, vazoaktiv dorilar qo‘llanilishini oshirish zaruratining kamroq yuzaga kelishi
yurakning nasos funksiyasi saqlanganligi va past yurak chigarish sindromi rivojlanish xavfi
kamayganligini ko‘rsatadi. Bu ta’sirlar pediatriya amaliyotida muhim ahamiyatga ega, chunki
bolalarda miokardning kompensator imkoniyatlari cheklangan bo‘lib, hatto qisqa muddatli
disfunksiya ham jiddiy klinik oqgibatlarga olib kelishi mumkin.

Exokardiografik ma’lumotlar umumiy manzarani to‘ldiradi, sevofluran guruhidagi
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bemorlarda miokardning ham sistolik, ham diastolik funksiyasi tezroq tiklanganligini
ko‘rsatadi. Haydash fraksiyasining yuqoriroq qiymatlari, fraksion qisqarish ko‘rsatkichlari va
diastolik parametrlarning ertaroq me’yorlashuvi miokardning yaxshiroq funksional holatini
va yurakning postishemik "karaxtlik" darajasi kamroq ekanligini aks ettiradi. Bu nafaqat
kardiomiotsitlarning gisqarish qobiliyati saqlanganligini, balki qorinchalarning bo‘shashish
va to'lish jarayonlari ham yaxshiroq tiklanganligini ko‘rsatadi, bu esa operatsiyadan keyingi
dastlabki davrda ayniqgsa muhimdir.

Ushbu kardioprotektiv ta’sirlarning klinik ahamiyatga ega bo‘lgan namoyon
bolishi sevofluran qo‘llanilgan bolalarda inotrop qo‘llab-quvvatlashga bo‘lgan ehtiyojning
kamayishidir. Inotrop dori vositalarini tayinlash chastotasining kamayishi mustaqil
gemodinamikaning barqarorroq ekanligini va operatsiyadan keyingi miokard disfunksiyasi
darajasining pasayganligini ko‘rsatadi. Bu esa 0z navbatida mustagqil nafas olishga tezroq
o‘tishga, sun’iy nafas oldirish muddatini gisqartirishga va intensiv terapiya bo‘limida bo‘lish
vaqtini kamaytirishga yordam beradi. Barqarorlashtirish va tiklanish jarayonlarining
tezlashishi bemorlarni ixtisoslashgan bo‘limga ertaroq o‘tkazish imkonini beradi, bu esa
intensiv terapiya bo‘limida uzoq vaqt qolish bilan bog‘liq asoratlar xavfini kamaytiradi va
shifoxona resurslariga tushayotgan yukni pasaytiradi.

Shunday qilib, biokimyoviy, funksional va Kklinik ko‘rsatkichlar majmui ochiq
yurakda operatsiya o‘tkazilgan bolalarda sevofluranning propofolga nisbatan yaqqolroq
kardioprotektiv ta’sirining yaxlit va ichki jihatdan uyg‘un manzarasini shakllantiradi.
Olingan ma’lumotlar shuni ko‘rsatadiki, sevofluran nafagat miokardning birlamchi ishemiya-
reperfuziya shikastlanishini cheklaydi, balki operatsiyadan keyingi dastlabki davrda
yurak faoliyatining tezroq va to‘liqroq tiklanishiga yordam beradi, bu esa ushbu toifadagi
bemorlarni davolash natijalari uchun bevosita klinik ahamiyatga ega.

Tadqiqot shaffofligi. Tadqiqot homiylik qilinmagan. Qo'lyozmaning yakuniy
versiyasini nashrga taqgdim 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 versiyasi barcha mualliflar tomonidan ma'qullangan. Mualliflar tadqiqot uchun hech
ganday to'lov olmaganlar.
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Abstract.

Obesity is associated with serious health problems in children and is a major and early
risk factor for morbidity and mortality in adults. The direct health effects of obesity include
hyperlipidemia, hypertension, and glucose tolerance. Purpose of the study: assessment
of leptin and adiponectin levels before and after lifestyle changes in children with obesity
and overweight and determining their role as biomarkers. Material and methods: One
hundred and four overweight and obese children (51 boys and 53 girls) were included in this
study and constituted the main group. Fifty-four children with normal body weight without
endocrine, cardiovascular, gastrointestinal, or liver diseases constituted the study's control
group. Of the first 104 children, 48 returned for re-examination after a year of lifestyle
changes. Anthropometric indicators were assessed in these children at the initial stage, as
well as after one year. Lifestyle intervention is included in the educational program, which
includes changes in nutrition and physical activity. Children and their parents are advised
to switch to a normal calorie diet based on a balanced distribution of carbohydrates (55%),
proteins (15%), and lipids (total 30%, saturated fats less than 10%). When changing the
form of physical activity, it is recommended to perform aerobic exercises three to five times a
week for no less than 45-60 minutes. Results: Clinical and biochemical characteristics were
determined in children with obesity and excess body weight (group A, n=104) at the initial
stage compared to the control group (group B, n=54), at the initial stage (group C, n=48)
and after 1 year of intervention (group D, n=48). After 1 year of preventive intervention,
48 children were re-examined. Children with unchanged body weight and those who lost
weight were compared. Children with obesity and excess weight did not have statistical
differences in many parameters, including insulin levels, HOMA-IR, and adiponectin levels,
compared to children who lost weight and had normal weight, which once again indicates
the positive effect of lifestyle changes on children. However, the level of leptin was still
higher in children with obesity and excess body weight than in children with normal weight,
which allows us to assume that, despite the "normalization" of metabolic status, leptin did
not change in accordance with these positive changes. Conclusions: our study confirms the
positive effect of simple dietary recommendations and physical activity on metabolic and
clinical parameters in children with obesity and excess body weight. The level of leptin was
significantly increased in children who did not lose weight, but in children who actually lost
weight, there were no significant changes compared to the baseline level, which allows us
to assume that leptin is not directly related to the change in body weight. Adiponectin is the
best and simplest marker for assessing the positive results of prevention and treatment of
obesity and excess weight in children, monitoring metabolic changes, and their detection.

Key words: overweight; obesity; body mass index; leptin; adiponectin.

Introduction

A number of adipokines, including TNF-q, IL-6, leptin, and adiponectin, affect insulin
sensitivity by modulating insulin signals [2,5,7,10]. Adiponectin, in particular, enhances the
effect of insulin, improves insulin sensitivity in peripheral tissues, and is inversely related to
insulin resistance, the level of which is low in obesity, type Il diabetes mellitus, and metabolic
syndrome . Adiponectin levels are negatively corrected by fat and insulin sensitivity in the
body and predict type Il diabetes in children with obesity[5,7].

It is believed that serum leptin also plays an important role in obesity. Several studies
show a correlation between physical activity and leptin in energy balance in children with
obesity. However, the results are unreliable: after physical exercises or dietary interventions,
leptin levels decrease or remain unchanged [4,7]. Lifestyle interventions with changes in
physical activity and eating habits are an important measure in combating excess body
weight in childhood and adolescence [3,7,8,9,11,12].

Simple anthropometric parameters, such as body mass index (BMI) or weight, may
not reveal all the positive changes associated with lifestyle. The exercise program reduces
insulin resistance, measured using the euglycemic-hyperinsulinemic clamp test, independent

http://doi.org/10.56121/2181-2926-2026-5-1-1200-1204

1200


https://ijsp.uz/index.php/journal/index
https://orcid.org/0000-0001-6726-4244
https://orcid.org/0009-0008-2707-2625
https://portal.issn.org/resource/ISSN/2181-2926
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://doi.org/10.56121/2181-2926-2026-5-1-1200-1204

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

of changes in body weight or composition [1,6]. If circulating adipokines are associated with
changes in insulin sensitivity, then they can also be very simple and alternative biomarkers
of positive outcomes.

Purpose of the study: assessment of leptin and adiponectin levels before and after
lifestyle changes in children with obesity and excess body weight, determining the possibility
of using adiponectin or leptin as biomarkers that improve insulin sensitivity.

Material and methods: one hundred and four overweight and obese children (51
boys and 53 girls) were included in this study and constituted the main group. Fifty-four
children with normal body weight without endocrine, cardiovascular, gastrointestinal, or
liver diseases constituted the study's control group. Of the first 104 children, 48 returned for
re-examination after a year of lifestyle changes. Anthropometric indicators were assessed in
these children at the initial stage, as well as after one year.

Lifestyle intervention is included in the educational program, which includes changes
in nutrition and physical activity. Children and their parents are advised to switch to a normal
calorie diet based on a balanced distribution of carbohydrates (55%), proteins (15%), and
lipids (total 30%, saturated fats less than 10%).

When changing the form of physical activity, it is recommended to perform aerobic
exercises three to five times a week for no less than 45-60 minutes. At the same time,
children are advised not to spend more than 2 hours a day (mainly in front of gadgets, TV,
and computer). All children were examined together with their parents 6 months and one
year after the start of the program. After 6 months, the children's weight and height were
assessed, and their compliance with lifestyle recommendations was checked.

In all children with obesity and excess body weight, the levels of glycemia, insulin, total
cholesterol, HDL and LDL cholesterol, triglycerides, adiponectin, and leptin were measured.
After a year of lifestyle intervention, the same parameters were checked. In children with
normal body weight, the above-mentioned parameters were measured at the initial stage.

If the children's weight changed from obesity to excess weight or normal weight, or
from excess weight to normal weight, it was classified as weight loss.

Results: Clinical and biochemical characteristics were determined in children with
obesity and excess body weight (group A, n=104) at the initial stage compared to the control
group (group B, n=54), at the initial stage (group C, n=48) and after 1 year of intervention
(group D, n=48). Table 1.

Table 1. Comparison of clinical and biochemical parameters of obese and overweight
children one year after intervention in the lifestyle.

Indicators Group A1 Group B2 P1-2 Group C3 1 Group D4, P3-4
(n=104) (n=54) year before | 1 year later
(n=48) (n=48)
Age 10,7+3,2 10,6+3,6 >0,05 10,5+2,9 11,5+2,8
Gender boy/ | 51/53 27127 >0,05 51/53 26/22
girl
Body mass 69/35/0 0/0/54 43/5/0 16/1/31 <0,01
(overweight/
obesity/
normal)
Prepubertal/ | 62/42 32/22 >0,05 28/20 19/29 >0,05
pubertal
period
BMI (kg/m2) | 27,7+4,5 17,3+2,4 <0,001 27,2437 25,5+3,6 <0,01
Glucosa (mg/ | 90,5+5,3 87,6%7,9 <0,01 90,745,3 88,516,3 <0,05
dl)
Insulin (pU/ 19,549,5 10,414,6 <0,001 19,4110 1616,5 <0,05
ml)
Homa-IR 42423 2,2+1 <0,001 4,4+2 4 3,56+1,5 <0,05
Total 167+29,4 166,7+27,3 >0,05 166+30,0 161,4+30 >0,05
cholesterol
(mg/dL)
HDL (mg/dL) | 47,8+10,8 62,4+12. <0,001 48,8+11,6 51,1131 >0,05
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LDL (mg/dL) | 107+23,7 96+24,3 <0,01 105,3+21,6 100,2+25,8 >0,05
Triglycerides | 60,4+30,4 41,4129,2 <0,001 58,7+29,4 50+25,5 >0,05
(mg/dl)

Adiponectin | 5,7+3,7 18,2+8,0 <0,001 5,9+4 14,7+9,2 <0,001
(Hg/ml)

Leptin (ng/ 19,7141 6,8+7,1 <0,001 18,4+14,3 23,4+14,7 <0,05
ml)

The data is like the average sum *standard variation or proportion.

After 1 year of preventive intervention, 48 children were re-examined. Children with

unchanged body weight and those who lost weight were compared.

Table 2. Indicators of metabolic parameters between children who lost weight after one year

and children with unchanged weight

Indicators Children who lost Children with P
weight (n=16) unchanged weight
status (n=31)
Blood glucose (mg/dL) -5+7 -0,815,5 <0,05
Insulin (WU/ml) -4,2+9,7 -3,249,5 >0,05
HOMA-IR -1,1£24 -0,81+2,2 >0,05
Total cholesterol, mg/dL | —12,6+20,9 2,9+253 <0,04
HDL (mg/dL) 1,9+11,2 2,5+7,4 >0,05
LDL (mg/dL) -11,3+16,5 1,5+19,8 <0,05
Triglycerides (mg/dL) -16,4+25,9 -4,6+£34,7 >0,05
Adiponectin (ug/ml) 9,3+11,5 8,418 >0,05
Leptin (ng/ml) -1,6+10,8 8,114 .4 <0,05

Data are expressed as mean differences compared to the baseline level +standard
deviation.

Discussion: Compared to the stage of puberty, high values of HOMA-IR (3.7£1.7
versus 5+2.8; p<0.004) and insulinemia (16.8+6.8 versus 23.6+11.4; p<0.001) were
observed in children of pubertal age. In children of prepubertal age, the level of adiponectin
was higher than in children of pubertal age (4.9+3.2 versus 6.3+3.8; p<0.049), the level of
leptin in the serum was significantly lower (15.8411.5; p<0.001). In the pubertal period, high
values of HOMA-IR (3.7+1.7 versus 5+2.8; p<0.004) and insulin (16.8+6.8 versus 23.6+11.4;
p<0.001) were observed in children. In children of prepubertal age, the level of adiponectin
was elevated (4.9+3.2 versus 6.3+3.8; P<0.049) serum leptin was significantly lower than in
children of pubertal age (15.8+11.5 versus 26+15.7; p<0.001).

Children with obesity, as well as insulinemia (21.2+10.6 versus 15.9+5.2; p<0.008),
had a significantly higher HOMA-IR indicator (3.4+1.2 versus 4.6+2.6; p<0.022) compared to
children with excess body weight, despite their puberty.

In subsequent observations, despite the results by body weight, the average plasma
glucose level (p<0.024), insulin (p<0.018), and HOMA-IR (p<0.013) were significantly lower
than the initial results (Table 1). No significant changes in lipid parameters were observed.

The level of adiponectin showed a significant increase compared to the baseline
level: from 5.9+4.0 to 14.749.2 (p<0.001). An independent relationship was shown between
adiponectin levels and changes in adipose mass, while multiple linear regression analysis
was used to study this relationship in the presence of other risk factors, which, as is known,
can affect adiponectin levels, including changes in HOMA-IR, weight, and Tanner stage. Unlike
expected, the leptin level increased from 18.4+14.3 to 23.4+14.7 years after the intervention
(p<0.025). In the analysis of differences in the initial level of metabolic parameters between
children who lost weight and without changes in weight status, we observed a significant
decrease in glycemia (p<0.031), total cholesterol and LDL cholesterol (p<0.04), and leptin
(p<0.031) in children who lost weight, while no significant differences were observed in the
initial level of HOMA-IR and insulin (Table 2).

Finally, after one year, no differences in adiponectin levels were found between the
children of the two groups (Table 2). Thus, regardless of a significant change in body weight,
the levels of insulin, HOMA-IR, and adiponectin in children increased, which indicates that a
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change in lifestyle can lead to an improvement in metabolic status in our population.

To confirm these observations, children who returned to observation after one year
were compared with children with normal weight, regardless of whether they had a positive
result in weight status (Table 2). In subsequent observations, the level of adiponectin in
children with obesity was similar to that of children with normal body weight (18.2+8 versus
14.7+9.2), and the average level of blood glucose, total cholesterol, LDL, and triglycerides in
subjects with normal body weight was also the same. However, significant differences were
observed in the levels of insulin, HOMA-IR, and leptin (p<0.001).

Children with obesity and excess weight did not have statistical differences in many
parameters, including insulin levels, HOMA-IR, and adiponectin levels, compared to children
who lost weight and had normal weight, which once again indicates the positive effect of
lifestyle changes on children (Table 2). However, the level of leptin was still higher in children
with obesity and excess body weight than in children with normal weight, which allows us
to assume that, despite the "normalization" of metabolic status, leptin did not change in
accordance with these positive changes.

Conclusions: our study confirms the positive effect of simple dietary recommendations
and physical activity on metabolic and clinical parameters in children with obesity and
excess body weight. Leptin levels remained high in obese and overweight children even after
a year. The level of leptin was significantly increased in children who did not lose weight,
but in children who actually lost weight, there were no significant changes compared to the
baseline level, which allows us to assume that leptin is not directly related to the change
in body weight. Adiponectin is the best and simplest marker for assessing the positive
results of prevention and treatment of obesity and excess weight in children, monitoring
metabolic changes, and their detection. Further studies should confirm the effectiveness of
periodic measurements of adiponectin levels for monitoring the assessment of the results of
prevention and treatment of obesity and overweight in children.
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AHHOTanus

AKTyanbHOCTb. BpoxxénHas nHeBMoHus (BII) octaércs onHoM U3 Haubosiee Ts-
KEJIbIX GOPM NMepuHaTaJIbHOU HHPEKIUY, OKa3bIBalOIel 3HAYUTEebHOE BJIMsSIHYE HA yPO-
BeHb HeOHAaTaJbHOU 3a60/1eBaeMOCTH U cMepTHOCTH. [1o fanHbiM BO3, exxeroiHo 6osiee 7
MUJIJINOHOB JleTe paHHEro Bo3pacTa CTPaAaloT OT NOC/Ie,CTBUN BHYTPUYTPOGHOT0 HUHGHU-
LIMpPOBaHUs, IpU 3TOM cBhllie 600 ThICAY C/ydyaeB 3aKaHYMBAIOTCS JIETAJTbHBIM HCXOJ[OM.
Ilenb. OLeHUTh JUarHOCTUYECKYI0 3HAUMMOCTh N0Ka3aTesel JeldKouTapHoro npodus
IYTIOBUHHON KPOBU Yy HOBOPOX/IEHHBIX C BHYTPUYTPOOHOM MHeBMOHUelH. MaTepuaJ/ibl 1
MeTOoAbl. B pocnekTUBHOE McCe[joBaHUe BKIOYeHbl 81 JOHOUIEHHbIA HOBOPOXAEHHbII
(37-42 Hepmenpb recranuu), U3 KOTOphIX 61 pe6GEHOK cocTaBU/I OCHOBHYIO rpynny (c BII),
a 20 — KOHTpOJIbHYIO. B mepBble 4ackl )KU3HU NPOU3BEEH 3a60p MYNOBUHHONW KPOBH C
onpesieJieHHeM abCOIOTHOIO KOJIMYeCTBA JEUKOIUTOB U JUMPouuToB. CTaTUCTHYECKast
o6paboTka BKJIOYaAJa PACUET CPeJHUX 3HAUYEHHUH, CTaHAAPTHBIX OTKJIOHEHUH, K03ddu-
[UEeHTa KOppessauu () 1 ypoBHA 3HAUUMOCTH (p). Pe3ynbraThl. Y HOBOPOXAEHHBIX C BII
BbISIBJIEHBI JI0OCTOBEPHbIE U3MEHEHHUs JieMKonuTapHoro npoduisa. CpejjHee KOJIUYECTBO
JIeMKOUMTOB cocTaBuio 14,77 0,512 x 10°/1, 4To 3HAYUTENLHO NpPEBbIIAN0 N0Ka3aTe-
JIM KOHTPOJIbHOM rpynmnbl — 9,87 + 1,317 x 10° /1. AHa/orM4Has TeHAEHIUA OTMedeHa Mo
ypoBHI0 iuMdonuToB: 6,02 + 0,719 x 10° /51 npoTtus 1,56 + 0,361 x 10° /1 COOTBETCTBEHHO.
YcTaHOBJIeHA YMepeHHas M0JIOKUTEIbHAsI KOppeJsius MeX/y OOILIUM YHCI0M JEeHKOIIU-
TOB U uMooruToB (r=0,59; p <0,05), 4TO CBUAETENLCTBYET O CHHXPOHHOU aKTHUBALUHU
BPOX/IEHHOI'0 UMMYHHOTO OTBeTa. Pe3y/ibTaThl IPOBEIEHHOI0 UCCJIeJ0BAHUS IEMOHCTPHU-
PYIOT, YTO Ha TPETbH CYTKH KU3HU Y HOBOPOXKJEHHBIX HabJI10/JaeTCsl HAUBBICIIUHM YPOBEHb
JIEUKOLUTOB U JUMQOLUTOB 110 CPABHEHUIO C UCXOJHBIMH [TOKa3aTeNsIMU, OJTy4EeHHBIMU
Y3 MyNOBUHHOM KpOBU. 3aK/0deHHe. JleHkouuTapHbIM Mpoduib MyTOBUHHON KPOBU MO-
KET CIYKUTh UHGOPMATUBHBIM MapKepoM BOCNAJIUTENbHOTO polecca npu BII u ucnoss-
30BaThCs JJIsI pPAHHET'0 UMMYHOJIOTHYECKOI'0 MOHUTOPHUHIA HOBOPOXK/1EHHBIX.

KiioueBble c/10Ba: HOBOPOXK/IEHHbIE; THEBMOHUS; JIEUKOLUTBI; JUMQPOLUTDI; UM-
MYHHasl CUCTeMa.
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Abstract.

Relevance. Congenital pneumonia (CP) remains one of the most severe forms of
perinatal infection, exerting a significant impact on neonatal morbidity and mortality.
According to the World Health Organization (WHO), over 7 million children in early infancy
suffer annually from the consequences of intrauterine infection, with more than 600,000
cases resulting in death during the neonatal and infant periods. The purpose. To assess
the diagnostic value of leukocyte profile parameters in umbilical cord blood of newborns
with intrauterine pneumonia. Materials and Methods. A prospective study was conducted
involving 81 full-term newborns (gestational age 37-42 weeks), including 61 infants
diagnosed with CP (main group) and 20 healthy newborns (control group). Umbilical cord
blood samples were collected within the first hours of life to determine absolute leukocyte
and lymphocyte counts. Statistical analysis included calculation of mean values, standard
deviations, correlation coefficients (r), and significance levels (p). Results. Significant
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alterationsinleukocyte profileswere observed in newborns with CP. The meanleukocyte count
was 14.77 + 0.512 x 10° /L, markedly higher than in the control group (9.87 + 1.317 x 10°/L).
A similar trend was noted for lymphocytes: 6.02 + 0.719 x 10°/L versus 1.56 + 0.361 x 10°/L.
A moderate positive correlation was found between leukocyte and lymphocyte counts
(r=0.59; p<0.05), indicating synchronized activation of the innate immune response. Peak
levels were recorded on the third day of life. Conclusion. The leukocyte profile of umbilical
cord blood serves as a valuable marker of inflammatory activity in CP and can be utilized for
early immunological monitoring in newborns.
Key words: newborns; pneumonia; leukocytes; lymphocytes; immune system.

BBeaeHue

BpoxxnénHas nHeBMoHuUs (BII) ocTaéTcs ogHol U3 HauboJsiee 3HAUUMBbIX GopM Iie-
pHHaTa/JbHON MH}EKLIUH, OKasblBaollel NpsMoe BJAUsHME Ha HeOHaTa/lbHYl0 3aboJ/ieBa-
eMOCTb U cMepTHOCTb. [lo AaHHbIM BceMupHO# opraHusanuu 3gpaBooxpaHeHus (BO3),
eXerofjHo 6o/iee 7 MUJIJIMOHOB JleTell NepBbIX JIET >KU3HU CTPaZaloT OT MOCJIeACTBUHN BHY-
TPUYTPOOGHOTO0 UHQUIIMPOBAHUSA, NpU 3TOM cBbille 600 ThICAY clydyaeB 3aKaHYUBAKOTCA
JIeTaJIbHBIM HCXOJIOM B HEOHATaJbHOM U TpyAHOM Bo3pacTe [7]. Cpegu Bcex $popM BHY-
TPUYTPOOHON UHGEKLMH, THEBMOHUS 3aHUMaeT 0C0060e MeCTO, XapaKTepU3ysCh TKENbIM
TedyeHUeM, ibIXaTeJbHON HeJOCTaTOYHOCTbIO M BBICOKMM PUCKOM He6J1aronpUsATHBIX UCXO-
ZoB [3].

CorntacHo uccnegoBaHuio Pan | u coaBT. (2023), 70 21% HOBOPOXAEHHBIX, POXK/EH-
HBIX OT MaTepei ¢ OCTPbIMU PeCUPATOPHBIMU 3a60/IeBaHUAMU BO BpeMs GepeMeHHOCTH,
HMMEIOT IPU3HAaKU BHYTPUYTPOOHOU MHeBMOHUMU [22]. [Ipu aToM, 1o AaHHBIM MycTaduHOM
A, JleBuenko JL.A. u YepkacoBoii C.B. (2023), BpoxxA€HHAsi MHEBMOHHUS MOXET COMPOBO-
KJAThCsl QYHKLUOHATbHBIMU HapyLIEHUSMHU CO CTOPOHBI IPYTHUX CUCTEM, BKJII0Yasi racTpo-
MHTeCTUHAIbHbBIN TPAKT, UTO yCYyTyO/1s1eT KIMHUYECKYI0 KapTUHY U TpeOyeT MyJIbTHUUCLIH-
IJIMHApHOTO noAxoza [2].

Oco6y10 aKTya/JbHOCTb IpUOOpeTaeT N3yyeHue UMMYHOJOTMYeCKUX MapKepoB, Ta-
KHMX KaK YpPOBeHb JIEMKOLMTOB U IMMOLMTOB B MyIIOBUHHON KPOBH, KaK [IOTEeHIIUAJIbHBIX
MH/IMKaTOPOB BOCIAJUTEJNbHOTO Npolecca U CTeNeH! 3peIoOCTH UMMYHHOM CUCTeMBI [4].
JTH NoKa3aTesu N03BOJISAIOT He TOJIbKO BBIIBUTb CKpbIThble popMbl BIl, HO U nporHosupo-
BaTb TeUeHHe I0CTHaTa/IbHOTO llepuoja [5]. B ycioBusx pocTa aHTUOMOTUKOPE3UCTEHTHO-
CTH U YBeJINYeHUS 4aCTOThl KOMOPOUHBIX COCTOSIHUI Y 6epeMeHHbIX, PaHHAs JUarHOCTH-
Ka M UMMYHOJIOTHYeCKUH MOHUTOPUHT HOBOPOXAEHHDIX C Toflo3peHeM Ha BII craHoBATCA
KJII04eBbIMU 33/ja4aMy COBPeMeHHO!W NIepHHATOJIOTHH.

MaTtepuaJibl 1 METOABI UCCIeA0BAHMS.

B paMkax HacTosllero MccjefoBaHUA OblI peasn30BaH NMPOCIHEKTUBHBIN KJIMHU-
K0-71a60paTOPHbBIN aHA/IN3, HallpaBJeHHbIM Ha U3yYeHHe MMMYHOreMaToJI0rM4ecKUX Map-
KepoB BOCIAJIEHUSl ¥ JIOHOLIEHHbIX HOBOPOX/JEHHBIX C BPOXKJAEHHOW nHeBMoHHUel (BII).
MeTozos10rudeckasi OCHOBa paboThl ONUPAETCsl Ha NPUHIUIIBI 0Ka3aTeJbHOW epuHaTo-
JIOTMH U BKJIIOYaeT KOJIMYeCTBEHHYIO OLleHKY KJIETOUHbIX KOMIIOHEHTOB BPOK/IEHHOTO UM-
MYHHOTO OTBeTa B paHHeM HeOHaTa/IbHOM NlepHo/ie.

O6was BbIOOpKa cocTaBuja 81 AOHOLIEHHBI HOBOPOXKAEHHBIN C recTallMOHHBIM
BO3pacToM OT 37 10 42 Heseib, pOAMBIINXCA B yCIA0BUAX CTayoHapa. Kputepusamu BKJIO-
YeHHUs ABJISINCh: OTCYTCTBUE BPOXK/AEHHBIX IOPOKOB PAa3BUTHS, NOTBEPKAEHHBIN IMarHo3
BIl (ocHOBHas rpyina) UiM OTCYTCTBUE MPU3HAKOB UHbeKI MU (KOHTPOJIbHAs rpymnna), a
TaK)Xe HaJuuue NHGOPMHUPOBAHHOTO coryiacus poauTesneld. OCHOBHYIO IpyIy COCTAaBUJIN
61 pe6EHOK C KIMHUYECKU 1 JIaBOPATOPHO NMOATBEPKAEHHON BHYTPUYTPOOHON MHEBMOHU-
el, B TO BpeMs KaK KOHTPOJIbHY0 — 20 30pOBBIX HOBOPOK/I€HHBIX, COOTBETCTBYIOLIUX 110
10J1y U TeCTallHOHHOMY BO3pacTYy.

B nepBble yackl )KkM3HY, [10 Havya/1a crelipuieckoi Tepanuy, y BCeX yYaCTHUKOB ObLI
NIPOU3BE/IEH 3a060p NMYNOBUHHON KPOBU B CTEPUJIbHBIX yCJ0BUAX. [losryyeHHBIE 06pasiibl
N0/iBeprajauch JJabopaTOpHOMY aHAJIM3Y C ONpe/ie/ieHHeM abCoMI0THOrO KOJIMYecTBa JieH-
KOLIUTOB U JUMQOLHUTOB METOAOM aBTOMAaTH3MUPOBAaHHOI'O IeMaTOJIOTMUYeCKOTO aHa/au3a
(aBTOpCKasa Moaudukauus meroauku no Turdieva Sh.T,, 2025), c ucnosib30BaHUEM CEPTH-
dunpoBaHHOTO 060PYA0BAHUS, COOTBETCTBYOLIEro cTaHgaptam [SO 15189.

Jia craTucTUYecKol 06pabOTKH AaHHBIX IPUMEHSJIUCh METO/bl ONKCATEIbHON U
KOppeJISIIMOHHON CTAaTUCTUKHU. PacyéT cpeHUX apUPMeTHYeCKUX 3HAYeHWUH, CTaHJapT-
HbIX OTKJIOHEHHUU U K03)PULIMEeHTOB Koppeasnuu (r) NpoBOAUJCS C HUCIOJb30BaHUEM
nporpaMMHoro naketa SPSS Statistics v.26. YpoBeHb cTaTUCTUYECKON 3HAUUMOCTH ONpeJie-
JISIJICSL TIO KPUTEPHIO P, IPU NOPOTOBOM 3HaueHUH P < 0,05, 4TO CYUTAIOCH JOCTOBEPHBIM.
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JloNOTHUTEIBHO OLleHHWBAJIACh CUJIA CBA3M MeX/y NOoKa3aTessIMU JIEHKOLUTAPHOIO Mpo-
buq, ¢ 1esblo BbIABJIEHUS CHHXPOHHOCTH aKTUBALlMM UMMYHHBIX KOMIIOHEHTOB. Paccuu-
ThIBaJIU t-TecT (Mau KpuTepuil CThI0JieHTa), KOTOPOT0 UCI0J1b30BaJIU AJIs IPOBEPKH, €CThb
JIU JOCTOBEPHBIE PA3/IN4Us MeXy CpeIHUMHU 3Ha4eHHUsIMH IBYX BbIOOPOK.

Pe3y/ibTaThl.

Y HoBopoOXJEHHBIX ¢ BIl BbIsIBJIEHBI [0CTOBEpHble WU3MeHEHUs JIEMKOLUTapHOTO
npoduns. CpesiHee KOJIMYIECTBO JIEHKOLUTOB cocTaBuao 14,77 + 0,512 x 10° /.1, 4To 3Ha-
YMTENbHO MpPEBhINAJI0 0Ka3aTeJd KOHTPOJIbHON rpynnbl — 9,87 + 1,317 x 10°/.1. Ana-
JIOTMYHas TEHJEHIMsA OTMeYeHa 110 ypoBHIO JuMdonuTos: 6,02 + 0,719 x 10° /1 npoTus
1,56 + 0,361 x 10°/1 cooTBeTCTBEHHO. YCTaHOBJIEHA YMepEeHHas MOJI0XKUTe/IbHas Koppe-
JIILUS MeXJY OOLIMM YUCI0M JeHKOUTOB U JuMdonuToB (r=0,59; p < 0,05), uTo cBUe-
TeJbCTBYeT O CHHXPOHHOMW aKTHBALUU BPOXKJEHHOIO MMMYHHOI'0 OTBeTa (CM.Tab.1).

Ta6auna 1. CpeHue NoKa3aTea U JTEHKOLUTOB U IMMGOLUTOB B IyIOBUHHOW KPOBHU Y HO-
BOPOXxAEHHBIX ¢ BIl ¥ B KOHTPO/IBHOM rpymIe.

Table 1. Average indicators of leukocytes and lymphocytes in the blood of newborns with CP
and in the control group.

Fpynna KoHTponbHas (n=20) OcHoBHas (BI1, n=61) HocToBepHOCTb
NenkounTsl (x10%n, M 9,87 +1,317 14,77 £ 0,512 =-16,24 p = 0,0043
+ SD)

Numdountsl (x10%n, M | 1,56 + 0,361 6,02 £ 0,719 t=-31,72 p=~0,0011
+ SD)

Pe3ysbTaThl MPOBEAEHHOTO UCCIEL0BAHUSA JEMOHCTPUPYIOT, YTO HA TPETbU CYTKHU
’KU3HHU Yy HOBOPOXK/AEHHBIX HAGJII0/JaeTCsl HAUBBICIIMEN YPOBEHb JIEKKOLUTOB U IUMPOLHU-
TOB 10 CPAaBHEHMIO C UCXOJHBIMHU IOKa3aTeJsMH, OJYyYeHHbIMU U3 MYNOBUHHON KPOBH.
JTOT MepuoJ MOXXKHO OXapaKTepU30BaThb KaK KPUTHYECKHUH C TOYKHU 3peHUs UMMYHHOH
aJlalTallly, NOCKOJIbKY OH COBIaZaeT ¢ $a30i aKTHUBHOTO BKJIIOUEHUS IOCTHATA/IbHBIX Me-
XaHU3MOB 3allUThl, Ha QoHe elé coxpaHsomenhcs QYHKIHOHAIBHON HE3PeJT0CTH UMMYH-
HOU crcTeMbl. CyliecTBEHHOE yBeJUYeHHe aGCOIIOTHOTO KOJIMY€eCTBa KJIeTOK UMMYHHOIO
3BEHa B [lepBble TPOE CYTOK KU3HH, BEPOSITHO, CBSI3aHO C BJHUSHUEM BHYTPUYTPOOHOH NHa-
Tosioruu (BII), a Takke ¢ orpaHUYeHHBIMH BO3MOXXHOCTSIMH KOMIIEHCAaTOPHBIX U afarnTa-
[IMOHHBIX peaKU Ui opraHu3Ma HOBOPOXKAEHHOI0. Ec/iv cpaBHUBATh € AUHAMUKON Ha 3 U 6
CYyTKH KM3HH (B paHHEM HEOHATaJIbHOM IIepHo/ie), TO OTMeYaeT CYyLeCTBEHHYIO JUHAMUKY
JIEMKOLMTOB U TUMPOLUTOB ¥ HOBOPOXAEHHBIX € BII (cM.Tab.2).

Ta6auna 2. luHaMuKa JeHKOoLUTapHOTOo Npodus Y HOBOPOKAEHHBIX ¢ BII B paHHeM Heo-
HaTaJIbHOM MepHoJe.
Table 1. Dynamics of leukocyte profile in newborns with VP in the early neonatal period.

[eHb Xn3Hn TNenkounTtbl [OocTto-Bep- JNumdcountbl [OocTto-Bep- XapakTtepu-
(x10°/n, M * HOCTb (%x10°/n, M HOCTb cTUKa
SD) SD)
1-i neHb 14,77 £ 0,512 — 6,02 + 0,719 — NcxoaHble
nokasatenu
(nynoBuHHasA
KPOBb)
3-1 oeHb 15,11 £ 0,377 t=2,65p= 6,10 £ 0,145 t=0,64;p= Muk BoCna-
0,01 0,52 nuTenbLHON
aKTUBHOCTYU
6- feHb 14,28 + 0,653 t=-3,65 p= 5,09 £ 0,298 t=-572;p= Hauano
0,001 0,0012 ctabunusauum
VMMYHHOTO
oTBeTa

B paHHEM HeOHATaJbHOM MEePUOZe Y HOBOPOXKAEHHBIX C BHYTPUYTPOOHOU THEBMO-
Huel (BIl) HaG0aeTcsa BhlpaskeHHasA TUHAMUKA JIEHKOIUTAPHOr0 MPOQHIsi, OTpaKalo-
mast 0cC06eHHOCTH UMMYHHOH aJianTanyy. Ha mepBoM fHe XXU3HU NTOKa3aTe u JIEUKOIUTOB
(14,77 £ 0,512 x 10° /1) u aumdonuTos (6,02 + 0,719 x 10°/.1), onpesenéHHble B NyHOBUH-
HOM KPOBH, CJYKaT UCXOAHOU TOUKOU /1J11 OLLEHKU BOCNAJIMTEbHON aKTUBHOCTU. DTH 3Ha-
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YeHHUs y>Ke NPeBbIIIAIOT [T0Ka3aTeJu KOHTPOJIbHOM TPYMNIIbL, YTO CBU/ETENbCTBYET O HAJIU-
YUY UMMYHHOTO HallPS>)KEHUS] C MOMEHTA POXKeHUs.

Ha TpeTbu cyTkM PUKCHpPyeTCA MUK BOCHNAJUTENbHON peaKlMU: ypOBeHb JieHKo-
uuToB gocturaet 15,11+ 0,377 x 109/J1, a tuMmdonutoB — 6,10 * 0,145 x 109/J1, (p=0,52).
JlaHHBIM 3Tal XapaKTepU3yeTcsl MaKCUMaJIbHOW MOOUIN3aleld BPOXK/JEHHBIX U alallTHB-
HbIX KOMIIOHEHTOB MMMYHHOW CUCTeMBbI, YTO OTPa)kaeT aKTUBHOE NPOTHUBOJENCTBUE UH-
dekyoHHOMY npoleccy. CUHXpOHHOe IOBbILIeHHe 060UX I[OKa3aTesed NOJATBepXKJaeT
rUMIoTe3y 0 B3aUMOCBSI3aHHOM aKTUBALlUM KJIETOUYHbIX 3BeHbeB UMMYHUTETA.

K wmectoMy [AHIO >XKM3HH OTMeyaeTcsl IOCTeNeHHOe CHIKeHUe JIEHKOIIMTOB
(14,28 £ 0,653 x 10°/1) u mumMdouuTos (5,09 + 0,298 x 10°/1), 4yTO yKasblBaeT Ha HA4aJo
CcTabuaM3aly KMMYHHOro oTBeTa, (px0,0012). 3Ta TeHJeHIUsl CBUAETENbCTBYET 0 dop-
MHPOBaHUH aJlallTALlHOHHBIX MEXaHU3MOB U BOCCTAHOBJIEHUU FOMEOCTAaTU4YeCKOT0 6ajlaH-
ca. TakuM 06pa3oM, AUHAMUKA JIEHKOLUTAPHOT0 NPOPUIIA OTPaKaeT KPUTUUeCKHe 3Tallbl
MMMYHHOH [TepeCTPOMKHU: OT UCXOJHOI0 HaNPsKEHUS Yepe3 MUK BOCNaIUTelbHON aKTHUB-
HOCTH K [1I0CTeNIeHHON HOpMaJIU3alluy, YTO UMeeT BayKHOe 3HaueHue JIJ1s1 paHHero MOHUTO-
puHra 3¢ GeKTUBHOCTH TepalllU U NporHosa TeyeHus BIl.

WMMyHo/I0THYecKasl HarpysKka B 3TOT NepuoJ, 06ycioBjeHa He0OX04UMOCTbIO Obl-
CTPOU NepecTPOMKM UMMYHHOTO OTBETA Ha HOBble aHTUI'€HHble CTUMYJIbl BHELIHEH cpeibl,
BKJIIOYAsi MUKPOOHOTY, NUTaHHe, KOHTAKT C OKPY>KaloLMMU. [loBbIlIeHHbIe YPOBHU JIeH-
KOLIUTOB Y JIUMPOLUTOB OTPAXKAIOT MOOUJIN3ALUI0 BPOXKAEHHBIX U alallTUBHBIX KOMIIO-
HEHTOB MMMYHHOH 3alllUTh], UTO NOATBEPXKJAeT TUNOTe3y O HANPSXKEHHOCTH UMMYHHOU
pery/siiuy B paHHEeM HeOHaTa/lbHOM NepHoJe.

HaynHas c mecThIX CyTOK »KM3HH, Ha GOHe MPOBOAUMOM CTaHJAPTHOM Tepamnuy,
duKcupyeTcs nocTeneHHOe CHMXKeHHe abCoJI0OTHOTO KOJIMYecTBa JIeHKOLUTOB U JUMo-
LIUTOB, YTO CBU/IETEJbCTBYeT O HayaJjle CTabWJIM3allMM UMMYHHOIO OTBeTa. JTO MOXET
ObITh UHTEPNPETUPOBAHO KaK NPU3HAK aflalTAllUOHHOMN NepecTPONKHU U BOCCTAaHOBJIEHUS
roMeocTaTH4YeCcKoro 6ajaHca MMMYHHOH cUCTeMbl. [[HHAMUKa [TOKa3aTeJlel yKa3blBaeT Ha
3¢ PeKTUBHOCTb 6a3UCHOM Tepanuy B HOpMa/u3alMi UMMYHOJIOTUYECKHX TapaMeTpOB.

Oco6bIii MHTepec NpeACcTaBasgeT BAUsSHUE [JOIOJHUTEJbHOI0 BKIKYEHUsI TOKOde-
poJia B cocTaB 6a3ncHOro JieyeHUs. [loslyueHHbIe JaHHbIe JeMOHCTPUPYIOT, YTO NPUMeEHe-
HUe TokodepoJia cnoco6CTByeT 60Jiee BbIpaXKEHHOW M yCKOPEHHON HOpMaJslU3aluy MoKa-
3aTesied aJallTUBHOI'O UMMYHHOTO 3BeHa. ITO MOXXeT ObIThb CBA3aHO C aHTUOKCUAAaHTHBIMHU
CBOMCTBaMHU TOKOQepoJia, ero CnoCoO6GHOCTbIO CTAOUIM3UPOBATh KJIeTOYHble MeMOPAHbI U
MOJyJINPOBaTh UMMYyHHbIe peaKlluu. B 4acTHOCTH, B CpaBHEHUU C KOHTPOJIbHOM I'pynIoH
HOBOPOX/IEHHBIX, YPOBHHU JIEHKOLIUTOB U JIUMPOLUTOB, ONpesiesIEHHbIe IO OTHOLIEHUIO K
IyTIOBUHHOM KPOBH, IeMOHCTPUPYIOT AOCTOBEPHBIE PA3JIUYUSL.

TakuM 06pa3oM, BbIsIBJI€HHOE MOBbIIIEHUE YPOBHS JIEWKOLMTOB U JIMMQOIMTOB
B OCTPOM Ilepuo/ie BpoxAEHHON nHeBMoHUM (BII), oxBaThIBaloIlleM NepBble Tpoe CYyTOK
>)KM3HU HOBOPOX/JIEHHOTO, OTPaXaeT aKTHBHYI MOOMW/IM3ALUI0 KaK BPOXJEHHBIX, TaK U
aJlallTUBHBIX KOMIIOHEHTOB UMMYHHOH CUCTeMbl. ITOT UMMYHHBIN OTBET 00YCJIOBJIEH He-
00X0AUMOCTBIO OBICTPOM KOMIleHcalluy GyHKIMOHAJIbHON He3peJoCTH UMMYHHOTO 3BeHa
Y aJlalTalluy K HOBBIM aHTUT€HHBbIM BO3/leMICTBUSIM BHelllHel cpefbl. PocT BocnasuTesb-
HBIX KJIETOK B YKa3aHHbIN IepHUO/; MOKeT UHTEePIPeTUPOBATHCSA KaK MapKep HalpsXKEHHO-
CTHM UMMYHHOH peryJisiliuy, a ero AUMHaMMKa — KaK UHAUKATOp 3¢pHeKTUBHOCTU Teparnes-
TUYeCKOT0 BMellaTesbCTBa.

Ha ¢one npoBoauMON Tepanuu HabJ/II0aeTCsl CHUKeHUEe YPOBHSI BOCHATUTEbHbBIX
KJIETOK, BKJ/II04as JIEMKOLUTHI U TIUMQPOLUTHI, UTO MOXKET CAYKUTb KOCBEHHBbIM JlabopaTop-
HBIM KpUTepHeM KJIMHUYECKOTo yly4dlleHUs. Takasd TeHAeH s CBUJeTeJbCTBYeT O N0oCTe-
NeHHOM BOCCTaHOBJIEHUM UMMYHHOT'O FOMeOoCTa3a U CHUXKeHUU aKTUBHOCTH BOCHIA/IUTeb-
Horo npouecca. KoppesnsiroHHble HU3MeHeHHUs MeX/ly YUCJIOM JIENKOLMTOB U INMPOLUTOB
MO3BOJIAIOT OLleHUBATb TEMIIBI HOPMaJIU3allud UMMYHHOHN QYHKIMY, a TaKKe CTelleHb BOC-
CTaHOBJIEHHUS PETYJISATOPHOTO GalaHca.

B oTiinuMe OT TPaAULMOHHO NPUMEHSeMOr0 OTHOCUTEJbHOIO0 COOTHOLIEHUS JIUM-
bo1uTOB K JleKoLMTaM, BbIpaXKaeMoro B NPOLeHTax U 6ojiee NHPOPMATUBHOI'O IPHU BU-
PYCHBIX UHQEKLMAX, Ipe/JIOKeHHbI HAaMU [T0OKa3aTeJlb OCHOBAH Ha aOGCOJIIOTHBIX YHCJIO-
BbIX 3HAYeHUSX KJIETOK, YTO obecleyrBaeT 60/iee TOYHYIO U BOCIPOU3BOJAUMYI0 OLIEHKY
MMMYHHOI'0 OTBeTa pY 6aKTepHaJbHbIX BOCHAJNUTENbHBIX COCTOSAHUAX. PacyéT B elUHU-
1]aX 03B0JIsIeT U36eXaTh BJAUAHUSA KoJle6aHUH 00111ero JIeHKOLUTAPHOTO NyJia U NOBBICUTh
JlOCTOBEPHOCTb UHTepIpeTal U pe3y/1bTaToB.

06cyxaeHue.

MuKpoopraHu3aMsbl, BKJIto4Yast 6aKTepUH U BUPYChbl, KOTOPbIE Yy B3POCJbIX JIUL] 3a4a-
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CTYI0 BbI3bIBAIOT JIETKHE U/ CyOK/JIMHUYecKHe GopMbl 3a60/1€BaHUH, MOTY T NIPe/ICTaBAATh
CepbE3HYI0 yrpo3y AJs *KU3HU HOBOPOXKJEHHBIX U MJajeHIeB. [lo JaHHBIM 3MUJeMHO-
JIOTUYECKUX UCC/e[J0BAaHUM, HEOHAaTa/bHble MHPEKIUU exXeroJHO YHocsaT okoJsio 700 000
»KHM3HEeH, 4To cocTaBJsieT NpubansuTenbHo 40% Bcex caydaeB CMePTHOCTH CPeJM JeTel
MJajule nATy JetT [12]. Takas BbicoKas J1eTaJbHOCTb 00yC/10BJIeHa BO3PAaCcCTHON ysA3BUMO-
CTbIO, CBI3aHHOM C He3peJIOCTbI0 UMMYHHOM CHCTEMBI U OTPAaHUYEHHBIMU pecypcaMu eé
aJlalTallMOHHOTO TOTeHIUaIa.

CuuTaeTcs, YTO OMOJOrMYecKHe MeXaHU3MBbl, JieXKallle B OCHOBe paHHe! BO3pacTHOU
BOCHPUMMYHBOCTH K HHPEKIMAM, BKJIIOUYAIOT OHTOTeHeTUYeCcKrue 0C06eHHOCTH popMHUpO-
BaHUsI MMMYHHOTI'0 OTBETA, @ TaK)Ke BO3PACTHYIO cllelluPUKy ero peryasauuu [13]. B nepsrie
JHU KM3HU UMMYHHas 3aljdTa pebéHKa NpeuMylLeCTBEHHO ONMPAETCsl Ha BPOXKJEHHbIE
MeXaHU3MBbl, BK/II04asl aKTUBHOCTb JIEHKOLIUTOB, NPOAYKL MO IUTOKHHOB U QYHKLHOHUPO-
BaHUe CUCTeMbI KOMIlJIEMeHTa [6]. /loNoJHUTEeNbHYIO POJIb UT'PaeT NacCUBHAasA UMMYHHas
3aliuTa, obecneynBaeMas MaTEpUHCKMMU GAaKTOpaMHU — B YaCTHOCTH, TPAHCIJIALleHTap-
Holl nepenauvelt IgG u noctynieHueM IgA ¢ rpyaHbIM MoJiokoM [17].

CucTteMa KOMIJIEMEHTA, SIBJSASACH KJIOYEBBIM KOMIOHEHTOM BPOXJEHHOTO0 UMMY-
HUTETA, BbINOJIHSET UPOKUHM CNEKTpP 3alUTHbIX QyHKIUH. E€ akTHBalMa MHULMKPYET
KacKaJ, MMMYHHBIX peaklLu{, BKJ/IO4Yasd YCUJeHHe MPOAYKLUH LUPKYJIUPYIOIIUX UMMY-
HOTJIOOYJIMHOB, OIICOHM3AllMI0 MATOTeHOB, XeMOTAKCUC UMMYHHBIX KJETOK, MOAY/ALHIO
aJlallTUBHOTO UMMYHHOTO OTBeTa U IIPsSIMOe JIN3UCHOe pa3pylleHrue MeMOpaH NaTOTeHHBIX
MHUKpOOpPraHu3MoB. TakuM 06pa3oM, KOMIIJIEMEHT UTrpaeT LieHTpaIbHY0 PoJib B obecieye-
HUU IEPBUYHON HMMYHHOM 3allMThl B HEOHATaJIbHOM Iepuose [1,26].

B nocnennue rofibl TpaeKTopHs pa3BUTHUS MMMYHHOM CUCTeMbI BCE 4yallle pacCMaTpH-
BaeTcsl KaK OJ1H U3 QyHJaMeHTaJbHbIX GaKTOPOB, ONpese/ A HX 3/l0pOBbe YeJI0BeKa Ha
NpOTSHKEHUU BCel KU3HU. HecMOTps Ha 3TO, HAlllM 3HaHUS O MOJIEKY/IIPHBIX MeXaHU3MaX
MMMYHHOI'0 OHTOTeHe3a B paHHeM II0CTHaTaJbHOM [IepHO/ie OCTAIOTCS pparMeHTapHbIMHU.
B paMkax HeJlaBHero MccJie/JloBaHUsI HAMU Obl1a IpoBesieHa HanboJlee KOMIJIEKCHAs Ha ce-
TOJHSIIHUI JleHb CUCTeMHas O6MoJIoruyecKasl olleHKa UMMYHHBIX U3MeHEeHUU B TeyeHHe
nepBOY HeJie/I )KU3HU YesI0BeKa, 0CHOBAHHAsl Ha IPUMeHeHUH MHOTOMEepHbIX aHaJIUTHYe-
CKUX I1aThopM.

Hcnonb30oBaHUe MHTErPaTUBHBIX MTOX0/,0B CUCTEMHOM GMOJIOTMH, BK/I0Yas IpoTe-
OMHBIN U TPAaHCKPUITOMHBIA aHa/U3, 103BOJIMJIO NTOJYYUTh BbICOKOPa3MepHbIe JlaHHbIE,
NpUro/iHble [JisI MHOTOYPOBHEBON MHTepNpeTaluu. B HacTosleld paboTe npejcTaBJeH
paclIMpeHHbI! aHa/IM3 IPOTEOMHBIX NpOopuJIel NJ1Ia3Mbl KPOBU HOBOPOX/AEHHBIX C IPpHUMe-
HeHHeM yCOBeplLIeHCTBOBAHHOr0 6MoMHPOpPMaTHUeCKOro KoHBelepa. Kom6uHanusa MHo-
TrOMepHBIX MOJIEKYJISIPHBIX M3MepeHUH C 6eCHpUCTPACTHBIMU aJrOPUTMaMHU 00pPaGOTKU
JlaHHBIX 06ecneynsa BO3MOXKHOCTb INIy60KOM pPeKOHCTPYKLUY UMMYHHBIX ceTel U UeHTH-
dUKaLMKU CUTHATYP, aCCOLLMMPOBAHHBIX C JUHAMUKON MUMMYHHOH CUCTeMbl B NlepBble JHU
YKHU3HU.

WMMyHHas cucTeMa HOBOPOX/EHHBIX IpeTeplneBaeT JUHAMUYHble HU3MeHEHUs B
nepBble AHU )XU3HU. [loka3aTesu 0611ero 4Y1caa JeMKOLUTOB U OTAe/IbHbIX CyONONyAsUH,
B YaCTHOCTH JIUMQPOLUTOB, CIyKaT MapKepaMy QyHKIMOHAJbHOHN 3peJIOCTH U ajanTalu-
OHHOM CIIOCOGHOCTHM MMMYHHOM CUCTeMBI. /l/il JOHOLIEHHBIX JleTel XapaKTepHa OTHOCH-
TesibHasA TUMGOLMTO31A Ha QoHe GPHU3HUO0JIOTUUECKOTO JelKouTo3a. OHAKO CTeleHb KOp-
pessiuy MeXy 3TUMHU [ ByMsl NapaMeTpaMU OCTaéTcsl HeJOCTATOYHO U3YYeHHOH.

dusnosoruyeckoe TeyeHue 6epeMeHHOCTH HaNpsIMyl0 3aBUCUT OT TOHKO cOasiaH-
CUPOBAaHHOW aKTMBHOCTHU MAaTepPUHCKON MMMYHHOW CUCTeMBbl, KOTOpasi JJ0/>KHA OJHOBpe-
MeHHO o6ecneyruBaTb UMMYHOJIOTUYECKYIO TOJIEPAHTHOCTb K M0J1ya/lJIOTEHHOMY IJIOAY U
COXPAHATb CIOCOOHOCTD K 3QPeKTUBHOM 3al[MTe OT NaTOTeHHbIX MUKPOOPTraHU3MoB. [loj-
Jlep>kaHhe 3TOro UMMYHHOTO paBHOBeCHUs TpeOyeT COIJIaCOBAHHBIX QYyHKIIMOHAJbHBIX U
KOJINYeCTBEHHbIX U3MEeHEeHUH B Pa3/IMUHbBIX CyONONY/IALUAX JeUKOIUTOB. COBOKYNTHOCTb
COBPEMEHHBIX UCCJIeJOBaHUN [IeMOHCTPUPYET, YTO AUCOaTaHC B aKTUBHOCTH WJIA YUCJIEH-
HOCTH UMMYHHBIX KJIETOK MOXET ObITh aCCOLIMUPOBAH C pa3BUTHEM OCJI0KHEHUH recTalu-
OHHOTO Nepuo/a.

Tak, peryastopusle T-kneTku (Treg) UrparT K/I04YEBYIO pOJib B NOJJepKaHUU UM-
MYHHOH TOJIEpaHTHOCTH MeX/ly OpraHW3MOM MaTepH U maozoM [8]. CHUkeHHe UX KOHIleH-
Tpaluy B IJIalleHTapHOM TKaHW MOXeT CNoco6CTBOBAaTh GOPMHUPOBAHUIO IeCTALlMOHHO-
ro caxapHoro auab6eta (['C/l) [18]. KpoMe Toro, upeamepHasi akTuBauus B-1umdonuTos,
MOHOIIUTOB U ecTecTBeHHbIX KuJiepoB (NK) B mepuoj 6epeMeHHOCTH [JOCTOBEPHO KOp-
penupyeT ¢ pa3ButueM npeasksamicuu ([13) [14]. Ocobyto poJib UrpawT AenujyanabHble
NK-kneTku (dNK), cmocobHble MOAYIUPOBATh LUUTOTOKCHYECKUE cyonony suu. Hapyue-
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HUe UX PeryJasiTOPHON GYHKLMH UM CHIPKEHUE YMCIEeHHOCTH CBSI3aHO C MPUBBIYHBIM He-
BhIHAIIMBaHUeM 6epeMeHHocTH ([THB) [25].

WMMyHHbBIe HapylLIeH!s y MaTepH 0Ka3bIBaAIOT BJIMSHUE He TOJIbKO Ha Te4yeHUe Gepe-
MEHHOCTH, HO U Ha COCTOSIHUE IJI0/la. AHOMa/IbHOE YBeJWYEeHUE U aKTUBALUSI MOHOIIMTOB
¥ MakpodaroB MOeT ObITb GaKTOPOM pHUCKA TAKUX HEOJIAroNnpUsITHBIX UCXO/I0B, KaK 3a-
Jepkka pocrta mioga (3PII), npexxgeBpeMennsblie poabl (I1P) u metabosnyeckue JuchyHK-
nuu [7].

HeoHaTasibHBIE TATOJIOI MY, BKJIIOYAs 33/|epKKY BHYTPUYTpo6GHOT0 pa3BuTus (3BP),
npexzaeBpeMeHHble poabl ([IPP) u pecniupaTopHBIN AUCTpecc-CHHAPOM HOBOPOXK/EHHBIX
(PH), oka3bIBalOT 3HAYUTEJbHOE BJIHSIHUE KaK HAa PaHHEe, TaK U HA OTJaJIEHHOE 3/[0POBbe
peb6éHKa, npeCTaBJIsisA IOTEHIIHATBHY0 yrpo3y ku3Hu. 3BP, kiaccuduumpyemas Kak TSKE-
Jloe aKylLIepCKoe OCJI0KHEeHUe, uarHocTupyeTcs y 5-10 % GepeMeHHBbIX [7] U cocTaB/sieT
o 30 % cayqaeB MepTBopoxgeHus [20]. Kpome Toro, 3BP TecHO cBsI3aHO € MOBBINIEHHON
yactoTo# [IPP v unTpanatanpHoi achukcuu [19]. [locneactBus 3BP MoryT coxpaHAThbCS B
MOJIPOCTKOBOM M B3POCJIOM BO3PACTe, POSIBJISASACH B BU/le HEHPOPA3BUTHS, CEPAEYHO-COCY-
JHCTBIX, 3HOKPUHHBIX U MeTA60JIMYeCKUX HapylieHu# [21].

Ha panHoM ¢oHe, npexaeBpeMeHHble poabl ([IBP) ocratoTcs Befyuei npruinHoH
HeOHaTaJIbHOM 3260JIeBa€EMOCTH U CMEPTHOCTH B I/I06a/IbHOM MacIuTabe, eXKeroHo 3aTpa-
ruBasi 0KoJio 15 MUIJTHOHOB HOBOPOXAEHHBIX [11]. [IBP 06yc/10B/IMBaOT HE3PEOCTD KU3-
HEHHO Ba)KHBIX CUCTEM OPraHOB, MOBBIIIAS BOCIPUUMYUBOCTb K Py NaTOJIOTHH, BKJIIO-
yasi pecliupaTOPHBIN AUCTPecc-CUHAPOM [23], racTpOMHTECTHHATIbHbIE paccTpoiicTBa [15]
U reMaToJiorudeckue 3a6osieBanus [10]. ITHosorMYecKrue MeXaHHU3Mbl 3TUX COCTOSTHUU
SABJISIIOTCS MHOrOQaKTOPHBIMH, OZJHAKO BCE GOJIbIlle JJAHHBIX YKa3blBaeT HA CBA3b MEXAY
MMMYHHBIM /1MC6aJIaHCOM W HeGJaronpUATHBIMHU HcXoJaMu Ajs maoza. Hanpumep, PAH
MOKeT OBbITb 06yCJIOBJIEH HAPYIIEHUSIMU UMMYHHOU peryJssiiuu.

UccnenoBanue Ward E. J. Et al,, (2023), mokasaJio, 4To BoclasieHHe 1Al eHThl, UH/Y-
IIMpOBaHHOE HeUTpodpuIaMH, CIOCOOGHO HApylIaTh HOPMaJbHOE Pa3BUTHE cepAlia IMOpH-
oHa. [Ipu [IBP cHmxkenue akcnpeccun Foxp3+ Treg-KJeTOK acCOLLMMPOBAHO C Pa3BUTHEM
HEKPOTHU3HPYIOIEr0 SHTEPOKOJINTA [24], TAKEIOTO BOCHAIUTEIBHOI0 3a60/1€BaHHUS, YaCTO
MPUBOJSILETO K CENCUCY U YTPOXKAIOIET0 KU3HU HOBOPOXKAEHHOTO [9]. [I[prMeyaTesibHO,
YTO paHHUE CTa/IMM HEOHATAJbHOTrO CEelcHca XapaKTepU3yTCs NaTOJI0THYeCKO aKTHBa-
nueit Makpodaros u HelTpoduaos [16,17]. HecMoTpsi Ha NMpU3HAHHYIO POJIb UMMYHHOU
CUCTEMBI B 06ecriedeHNY HOPMaJIbHOI'0 Pa3BUTHS IJI0/A, CUCTEMAaTUYeCKHe UCCIeOBaHUS,
HalnpaBJIeHHbIe Ha U3yYeHHe HMMYHHbIX MEXaHU3MOB B IEpHHATAJIbHOM NIEPUO/IE, BCE ellé
HEeJIOCTATOYHBI, YTO MOJYEPKHUBAET HEOOXOAUMOCTD JlajibHENIero yriay6JéHHOro usyye-
HHS IaHHOM 06J1aCTH.

Takum 06pa3oM, NMoJiyyeHHbIe pe3y/bTaThl NOATBEPXK/JAIOT 11e/1ecO06pa3HOCTh MO-
HUTOPUHIAa UMMYHOJIOTHYECKUX NT0Ka3aTeslel B paHHEM HEOHATaJbHOM MEPHO/IE, @ TaKKe
060CHOBBIBAIOT BO3MOXKHOCTb PaCLIMPEHUs CTaHAAPTHON Tepanuu 3a CUET BKIIOYEHHS aH-
TUOKCU/JJAHTHBIX KOMIIOHEHTOB, TaKUX KaK TOKOQEPOJI, C L|eJIbI0 ONTUMU3AMHY aJlalTal1-
OHHBIX NPOLECCOB U NOBBIIIeHUS 3QPEKTUBHOCTH UMMYHHOH 3aL[UThl Y HOBOPOXKJEHHBIX.

3akJ04eHue.

Bpoxx/iéHHasi THEBMOHUSI Y JJOHOILEHHBIX HOBOPOXK/EHHBIX CONPOBOXJAETCS BbI-
paXKeHHbIMU HM3MEHEHUSIMU JIEHKOLMTAPHBIX MOKa3aTeseld, OTpaKalolUMH aKTUBALUI0
MMMYHHOM CUCTEMBI B OTBET Ha MUHPEKLUOHHBIN nporecc. [losyyeHHbIe JaHHbIE IO TBEp-
KJAI0T JUArHOCTUYECKYI0 3HAYMMOCTb OL[€HKHU JIEUKOIIMTapHOTO Npodusi B paHHEM Heo-
HaTaJIbHOM IepPHO/ie U MOTYT ObITh UCI0JIb30BAaHBI /IS YTOUHEHHUS KPUTEPUEB UMMYHOJIO-
rM4YeCcKOr0 MOHUTOPHUHTA IPU BHYTPUYTPOGHON MHEKIIUH.
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Annotatsiya

Kriptorxizm o‘g‘il bolalarda uchraydigan reproduktiv tizimning eng keng tarqalgan
tug'ma rivojlanish nugsonlaridan biri bo‘lib, u moyakning moyak xaltachasiga o'z vaqtida
tushmasligi bilan xarakterlanadi. Ushbu patologiya moyak to‘qimasida mikrosirkulyatsiya,
vaskulyarizatsiya va termoregulyatsiyaning buzilishiga olib kelib, keyinchalik degenerativ
o‘zgarishlar, spermatogenezning susayishi va bepushtlik rivojlanish xavfining ortishi bilan
namoyon bo‘ladi. Adabiyot ma’lumotlariga ko'ra, kriptorxizm to‘liq muddatda tug‘ilgan
chaqgaloglarda 1,6-9% holatda, muddatidan oldin tug‘lgan bolalarda esa 30% gacha
uchraydi. Ota-onalarning tibbiy yordamga kech murojaat qilishi, tashxisning kech qo'yilishi
va davolash taktikasini noto‘gri tanlash ushbu kasallikni davolash natijalarini sezilarli
darajada yomonlashtiradi. Tadqiqot magqsadi: Bolalarda kriptorxizmni erta tashxislash va
kompleks davolash usullari samaradorligini baholash orqali davolash natijalarini yaxshilash.
Tadqiqot materiali va usullari: Andijon viloyati bolalar ko‘ptarmoqli tibbiyot markazi
urologiya bo‘limida 2020-2025 yillar davomida kriptorxizmning turli shakllari bilan og‘rigan
8 oylikdan 17 yoshgacha bo‘lgan 253 nafar bemor tekshirildi va davolandi. Tashxislashda
dopplerografiya bilan ultratovush tekshiruvi, MSKT, MRT va zarur hollarda diagnostik
laparoskopiya qo‘llanildi. Barcha bemorlarda klinik-laborator tahlillar o‘tkazildi, palpatsiya
qilinmaydigan gonadalari mavjud bemorlarda jinsiy gormonlar darajasi baholandi. Natijalar
va xulosa: Olingan natijalar shuni ko‘rsatdiki, kriptorxizmni erta aniqlash va differensial
yondashuv asosida tanlangan jarrohlik taktikasi gonadaning funksional faolligini saqlab
golishga va asoratlar xavfini kamaytirishga imkon beradi. Kam travmatik endoskopik
usullarni oz vaqtida qo‘llash operatsiyadan keyingi atrofiya, retraksiya va bepushtlik
rivojlanish xavfini sezilarli darajada pasaytiradi.

Key words: kriptorxizm, orxidopeksiya, bolalar, abdominal kriptorxizm, ingvinal
retensiya.

IMPROVING THE RESULTS OF DIAGNOSIS AND TREATMENT OF CRYPTORCHIDISM IN CHILDREN
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Abstract.

Cryptorchidism is one of the most common congenital anomalies of the male
reproductive system and is characterized by the failure of testicular descent into the scrotum.
This condition leads to impaired microcirculation, vascularization, and thermoregulation of
the testicular tissue, resulting in degenerative changes, suppression of spermatogenesis, and
an increased risk of infertility. According to the literature, the incidence of cryptorchidism
ranges from 1.6% to 9% in full-term newborns and reaches up to 30% in preterm infants.
Delayed medical consultation, late diagnosis, and inappropriate treatment strategies
significantly worsen therapeutic outcomes. Aim of the study: To improve the outcomes
of cryptorchidism treatment in children through early diagnosis and a comprehensive
therapeutic approach. Materials and methods: From 2020 to 2025, 253 patients aged from 8
months to 17 years with various forms of cryptorchidism were examined and treated at the In
the urology department of the Andijan Regional Children's Multidisciplinary Medical Center.
Diagnostic methods included Doppler ultrasonography, multislice computed tomography
(MSCT), magnetic resonance imaging (MRI), and diagnostic laparoscopy when indicated.
All patients underwent clinical and laboratory investigations; in cases of non-palpable
gonads, serum sex hormone levels were additionally assessed. Results and conclusion:
The results demonstrate that early detection of cryptorchidism and a differentiated surgical
approach contribute to the preservation of gonadal function and reduction of postoperative
complications. Timely application of minimally invasive endoscopic techniques significantly
decreases the incidence of testicular atrophy, retraction, and the risk of infertility.

Key words: intestinal obstruction; general anesthesia; epidural anesthesia;
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perioperative period; risk factors; children.

Muammoning dolzarbligi. Kriptorxizm - o'g‘il bolalarda reproduktiv tizimning eng
ko‘p uchraydigan anomaliyalaridan biri bo‘lib, bunda moyak (yoyiqcha) qorin bo‘shlig‘idan
yoki chov (ingvinal) kanali orqali odatiy yo‘l bilan moyak xaltachasiga tushmaydi. Ushbu
rivojlanish nugsonining asosida disembrional endokrinopatiya fonida rivojlanayotgan
moyaklarning atrof to‘qimalar bilan o‘zaro ta’sirining buzilishi (moyak gipoplaziyasi, qon
tomirlarning qisqarishi) yotadi, bu esa yakunda erkaklarda fertilitetning pasayishi va
bepushtlikka olib keladi. Adabiyot ma’lumotlariga ko‘ra, kriptorxizmning uchrash chastotasi
to'liq muddatda tug‘ilgan chaqaloqglarda 1,6% dan 9% gacha, muddatidan oldin tug‘ilgan
bolalarda esa taxminan 30% ni tashkil etadi. Yetarli miqdorda ilmiy tadqiqotlar o‘tkazilganiga
garamasdan, kriptorxizm muammosi hozirgi kunga qadar dolzarbligicha qolmoqda, chunki
ota-onalarning tibbiy yordamga kech murojaat qilishi, tashxisning kech qo‘yilishi hamda
davolash taktikasini tanlashda tez-tez uchraydigan xatolar ushbu rivojlanish nuqgsonini
davolash natijalarini sezilarli darajada yomonlashtiradi [6, 7, 12].

Kriptorxizmning etiologik jihatlari uning rivojlanish xavfini oshiruvchi ko‘plab
omillar bilan bog‘liq bo'lib, ularga quyidagilar kiradi: 37 haftagacha bo‘lgan muddatidan
oldin tugfilish; tuglishda past tana vazni - toliq muddatli homiladorlikda ham 2500
g dan kam bo'lishi; homiladorlik davrida homila rivojlanishining kechikishi; siydik
chiqgarish yoki jinsiy tizim rivojlanishidagi anomaliyalar bo‘lib, ular moyakning moyak
xaltachasiga tushishiga mexanik to‘sqinlik qiladi. Ko‘plab tadqiqotchilar ona yoki
homiladagi endokrin kasalliklarning kriptorxizm rivojlanishiga ta’sirini ta’kidlaydilar. Ushbu
patogenetik mexanizmlar majmuasi nafagat moyakning noto‘g‘ri joylashuviga, balki uning
mikrosirkulyatsiyasi, vaskulyarizatsiyasi va termoregulyatsiyasining buzilishiga ham olib
keladi, bu esa keyinchalik degenerativ o‘zgarishlar va urug’ kanalchalarining atrofiyasiga,
shuningdek spermatogenezning yomonlashuviga hamda moyakning moyak xaltachasidan
tashqarida uzoq vaqt qolishi natijasida keyinchalik bepushtlik rivojlanish xavfining ortishiga
sabab bo‘ladi. Mexanik omillar qatoriga gubernaculum bog‘lamasining qisqarishi, moyak
tushishining anatomik yo‘lidagi anomaliyalar, shuningdek qorin ichi bosimining oshishi
kiradi [1, 2, 3,4, 5, 8,10, 11].

Kriptorxizm muammosini hal etishning asosiy yo'li operativ korreksiya usulini
tanlashda qat'iy differensial yondashuvni qo‘llashdan iborat bo‘lib, bu yondashuv moyakning
abdominal yoki chov (ingvinal) distopiyasi darajasi, shuningdek, moyak ektopiyasining
xarakteriga bog‘liq holda belgilanadi. Kriptorxizmni jarrohlik yo'li bilan davolashning
zamonaviy tendensiyalari orxidopeksiyani imkon gadar erta muddatlarda (hayotning 12-
18 oyligigacha) bajarishga, kam travmatik endoskopik metodlardan foydalanishga hamda
gonadaning funksional faolligini saglab qolishga qaratilgan. Shu bilan birga, bolalarda
kriptorxizmni jarrohlik yo'li bilan davolashning mavjud usul va texnikalariga qaramasdan,
pastga tushirilgan yoki kontralateral moyakning operatsiyadan keyingi atrofiyasi, uning
fertilligining pasayishi va bepushtlik rivojlanish xavfining oshishi hanuz yuqori bo‘lib
golmoqda. Bundan tashqari, kasallikning retsidivi yoki moyakning moyak xaltachasiga
tushirilgandan so‘'ng qayta retraksiyasi ehtimoli ham inkor etilmaydi.

Tadqiqot maqgsadi. Bolalarda kriptorxizmni erta tashxislash va kompleks davolash
natijalarini yaxshilash.

Tadqgiqot materiali va usullari. Andijon viloyati bolalar ko‘ptarmoqli tibbiyot
markazi urologiya bo‘limida 2020-2025 yillar davomida 8 oylikdan 17 yoshgacha bo‘lgan,
kriptorxizmning turli shakllariga ega 253 nafar bemor statsionar tekshiruv va davolashdan
o'tkazildi. Asosiy tekshiruv usullari nurlanish va endoskopik diagnostika metodlariga
asoslandi: dopplerografiya bilan ultratovush tekshiruvi; MSKT; MRT; yuqoridagi usullar
samarasiz bo‘lgan hollarda - diagnostik laparoskopiya. Barcha bemorlarda klinik-laborator
tekshiruvlar (qonning umumiy va biokimyoviy tahlili) o‘tkazildi. Palpatsiya qgilinmaydigan
gonadalari bo‘lgan bemorlarda jinsiy gormonlar darajasi baholandi: o‘smir yoshidagi
bolalarda follikulostimullovchi gormon (FSG), shuningdek lyuteinlashtiruvchi gormon (LG)
va testosteron.

Tadqgiqot natijalari. Uzoq muddat davomida randomizatsiyalangan tadqiqotlar
o‘tkazish hamda konservativ va jarrohlik davolash samaradorligini taqqoslash maqgsadida
bemorlar tushmagan moyakning shakli va lokalizatsiyasi bo‘yicha tagsimlandi (1-jadval).

1-jadvalda keltirilgan ma’lumotlardan ko‘rinib turibdiki, bir tomonlama chov
kriptorxizmi 179 (70,7%) bemorda aniglangan bo‘lib, ular orasida ong tomonlama
lokalizatsiya 109 (43,1%) bolada ustunlik qilgan, chap tomonlama lokalizatsiya esa 70
(27,7%) bemorda kuzatilgan. Ikki tomonlama kriptorxizm 18 (7,1%) holatda qayd etilgan.
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Umumiy hisobda chov sohasidagi retensiya 197 (77,9%) bemorda tashxislangan. Abdominal
shakl 56 (22,1%) kuzatuvda aniqlangan bo‘lib, shundan: bir tomonlama - 47 (18,5%)
bemorda, o'ng tomonlama - 31 (12,2%), chap tomonlama - 16 (6,3%), ikki tomonlama
kriptorxizm - 9 (3,5%) holatda uchragan.

1-jadval. O‘z joyiga tushmagan moyakning shakli va lokalizatsiyasi bo‘yicha bemorlarning
taqsimlanishi.
Table 1. Distribution of patients by shape and location of undescended testicle.

Kriptorxizm turlari Chov shakli n=197 Abdominal shakli Jami
n=56
abs % abs % abs %
O’ng tomonlama kriptorxizm 109 43,1 31 12,2 140 55,3
Chap tomonlama kriptorxizm 70 27,7 16 6,3 86 33,9
Ikki tomonlama kriptorxizm 18 71 9 3,5 27 10,6
Jami 197 77,9 56 22,1 253 100

1-diagramma. Kroptorxizm joylashishi va yosh bo‘yicha tagsimoti.
Diagram 1. Location and age distribution of croptorchism.
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Yoshjihatidan tahlil gilingan birlamchi aniglangan va davolangan kriptorxizm holatlari
shuni ko‘rsatdiki, eng kop bemorlar - 110 nafar (43,5%) - 1 yoshdan 3 yoshgacha bo‘lgan
bolalar guruhiga to‘g‘ri kelgan bo‘lib, bu holat chov va abdominal kriptorxizm shakllarida bir
xil kuzatilgan

Bemorlarni tekshirish jarayonida moyak retensiyasi darajasini, uning qon tomirlari
holatini hamda urug’ chiqaruvchi yo‘l (ductus deferens) holatini aniqlash muhim ahamiyatga
ega bo‘ldi. Shu munosabat bilan biz nurlanish va endoskopik tekshiruv usullarining klinik-
diagnostik mezonlariga asoslandik. O‘tkazilgan tadqiqotlarimiz shuni ko‘rsatdiki, bolalarda
chov (ingvinal) kriptorxizmi shakllarini aniqlashda eng informativ usul bu dopplerografiya
bilan ultratovush tekshiruvi bo‘lib, u operatsiyadan oldin majburiy tarzda bajarilishi lozim.
Ushbu usul moyak (gonada) rivojlanish darajasini, uning parenximasi holatini, shuningdek
tushmagan moyakdagi gemodinamikani aniq baholash imkonini beradi. Abdominal
kriptorxizm shakllarida esa deyarli 100% hollarda diagnostik laparoskopiya o‘tkazildi.

Endokrinolog tomonidan olib borilgan konservativ davolash gonadotrop gormonlar
darajasi pasaygan chov shaklidagi kriptorxizmga ega 23 nafar (9,1%) bemorda amalga
oshirildi. Ulardan 16 nafar (6,3%) bola bir tomonlama, 7 nafar (2,8%) bemor esa ikki
tomonlama kriptorxizmga ega bo‘lib, bu holat gipogonadizm va moyaklarning funksional
yetishmovchiligi mavjudligini ko‘rsatdi. Gormonal terapiyadan so‘ng dopplerografiya
rejimidagi ultratovush tekshiruvi natijalari shuni ko‘rsatdiki, 15 nafar bemorda moyak
olchamlarining biroz kattalashishi, vaskulyarizatsiyaning oshishi, perfuziyaning
yaxshilanishi va ishemiya belgilarining kamayishi kuzatildi. Biroq, 6 nafar bir tomonlama va 2
nafar ikki tomonlama kriptorxizmga ega bemorda o‘tkazilgan konservativ terapiya samarasiz
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bo‘ldi. Shu sababli, 23 nafar (9,1%) bemorning barchasida yoshiga mos dozalarda xorionik
gonadotropin bilan olib borilgan gormonal terapiya biz tomonidan operatsiyadan oldingi
tayyorgarlik bosqichi sifatida, keyinchalik orxiopoksiya bajarish magsadida baholandi.

Operativ aralashuv kriptorxizmga ega bo‘lgan 253 nafar bemorning barchasida
amalga oshirildi. Jarrohlikning asosiy maqgsadi moyakni pastga tushirish bo‘lib, bu jarayon
urug’ tizimchasini (funiculus spermaticus) butun uzunligi bo‘ylab bo‘shatish va uzaytirish
orqgali uning chov kanalida erkin joylashuvini ta’'minlashdan iborat edi. Ushbu murakkab
jarayon urug’ tizimchasi tomirlarini ehtiyotkorlik bilan preparatsiya qilish, anatomik-
topografik tuzilmalarga zarar yetkazmasdan bajarildi. Urug’ tizimchasi yetarli darajada
uzaytirilgach, moyak moyak xaltachasiga tushirildi. Palpatsiya qilinmaydigan abdominal
kriptorxizm shakllarida biz tomonidan 56 nafar (22,1%) bolada qorin bo‘shlig‘ini ko‘zdan
kechirish bilan diagnostik laparoskopiya o‘tkazildi. Ushbu usul yordamida 49 holatda moyak
gorin bo‘shlig‘ida aniglangan bo‘lsa, 4 nafar bemorda moyakni aniglash imkoni bo‘lmadi. 3
kuzatuvda aniglangan moyak aplaziyalangan bo‘lib, shu sababli testikula rudimentini olib
tashlash amalga oshirildi. Qorin bo‘shlig‘ida aniqlangan 49 ta tushmagan gonadadan 36 nafar
bemorda moyakni bir bosqgichda pastga tushirib, orxiopoksiya bajarish muvaffaqiyatli amalga
oshirildi. Biroq, 13 nafar abdominal kriptorxizmga ega bemorda urug’ tizimchasining urug’
chigaruvchi yo'li va tomirlar to‘plamining qisqaligi sababli uni yetarlicha uzaytirish imkoni
bo‘lmadi. Bu holat bizni Fowler-Stephens usuli bo‘yicha ikki bosqichli laparoskopik operativ
aralashuv o‘tkazishga majbur qildi, bunda moyak ichki chov halqasi sohasida vaqtinchalik
fiksatsiya qilindi. Mazkur operatsiya moyakda arterial qon oqimini optimal tiklash imkonini
beradi va bir bosqichli operatsiyalarga nisbatan samaraliroq deb hisoblanadi. Ushbu
bemorlarda operatsiyaning ikkinchi bosqichi 6 oydan so‘ng bajarildi. Ta’kidlash joizki,
moyakni pastga tushirish va fiksatsiyaning ko‘p bosqichli usullari texnik jihatdan murakkab
hamda ayrim hollarda travmatik bo‘lib, bu urug’ tizimchasi elementlarining elastik cho‘zilishi
har doim ham tushmagan gonadaning joylashuv darajasiga mos kelmasligi bilan izohlanadi.
Mugqobil usullar mavjud emasligini hisobga olgan holda, bizning fikrimizcha, kop bosqichli
operatsiyalarda birinchi bosqichning asosiy maqgsadi - anatomik-topografik tuzilmalarni
buzmasdan, moyakda to‘g‘ri limfa va qon aylanishini ta'minlash orqali gonadaning funksional
faolligini maksimal darajada saqlab golishdan iborat bo‘lishi kerak. Shuningdek, abdominal
kriptorxizm shakli tushmagan moyak rivojlanish nugsonini kompleks davolash varianti
sifatida ko‘rib chiqilishi lozim bo‘lib, u orxiopoksiya bajarilishini, gipoplaziyalangan moyak
aniglangan hollarda esa keyinchalik gormonal terapiya tayinlanishini talab etadi.

Chov (ingvinal) shaklidagi kriptorxizmda 197 nafar (77,9%) bemorda operativ
aralashuv taktikasi Petriwalsky-Shoemaker usuli bo‘yicha moyakni pastga tushirishdan iborat
bo‘ldi. Ushbu operatsiya chov burmasi bo‘ylab qiya-ko‘ndalang kesma orqali bajarildi; chov
kanali ochilgach, qorin pardaning vaginal o‘simtasi ajratildi, so‘ng moyak va urug’ tizimchasi
(funiculus spermaticus) mobilizatsiya qilindi. Orxidofunikulolizis kremaster mushak tolalari
va bitishmalardan urug’ tizimchasi elementlarini ichki chov halgasigacha butun uzunligi
bo‘ylab bo‘shatish orqali bajarildi, shundan so‘ng moyak moyak xaltachasiga tushirildi.
Moyakni moyak xaltachasiga to‘liq va oziglantiruvchi oyoqchani tortmasdan fiksatsiya qilish
235 nafar (92,8%) bemorda muvaffaqgiyatli amalga oshirildi. Chov distopiyasida moyakni
bir bosqichda pastga tushirishning muvaffaqgiyati urug’ tizimchasi tomirlarini anatomik-
topografik tuzilmalarni buzmasdan to‘liq preparatsiya qilish hisobiga ta'minlandi; bu urug’
tizimchasining elastik cho‘zilishi va moyakni moyak xaltachasiga tushirishga imkon berdi.
Biroq, 11 nafar (4,3%) bir tomonlama va 3 nafar (1,1%) ikki tomonlama chov kriptorxizmiga
ega bolalarda gonadaning chov kanalida yuqori joylashuvi hamda urug’ tizimchasining
gisqaligi sababli operativ aralashuv ikki bosqichda bajarildi. Ikki tomonlama kriptorxizmda
jarrohlik davolash taktikasi moyaklarni lokalizatsiya darajasiga qarab ketma-ket pastga
tushirishni nazarda tutdi; bunda kontralateral gonadaga bir vaqtning o‘zida aralashuvdan
tiyildik. Avvalo palpatsiya qgilinadigan moyak pastga tushirildi, u ko‘p hollarda morfologik
va funksional jihatdan saqlangan bo‘ladi hamda gormonal terapiyani talab etmaydi. 3-6
oy o‘tgach, kontralateral palpatsiya gilinmaydigan yoki yuqori joylashgan moyakni pastga
tushirish bajarildi.

Davolash samaradorligi yaqin operatsiyadan keyingi davrda 3-6 oy o‘tgach klinik
ko'rik va ultratovush skanerlash natijalari asosida baholandi; uzoqlashgan natijalar esa
operatsiyadan so‘ng 1 yildan 3 yilgacha bo‘lgan muddatda kuzatildi. Jarrohlik davolash
natijalari 242 nafar (95,7%) bemorda yaxshi va qoniqarli deb baholandi, 11 nafar (4,3%)
bemorda esa qoniqarsiz natijalar aniqlandi. Qoniqarsiz natijalarga 7 nafar (2,7%) bemorda
kriptorxizm retsidivi, shuningdek 4 ta (1,6%) holatda uzoq muddatli kuzatuvda sonografik
monitoring orqali 1 nafar bemorda ikkilamchi moyak gipoplaziyasi va 3 nafar bemorda
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moyak atrofiyasi aniglanishi kiritildi; bu holatlar moyakni olib tashlash uchun asos bo‘ldi.

Xulosa. Shunday qilib, o‘tkazilgan tadqiqot shuni ko‘rsatdiki, koplab nashrlar va
ilmiy ishlar mavjudligiga garamay, bolalarda kriptorxizm dolzarb muammo bo‘lib qolmoqda.
Rivojlanish nugsonining kech tashxislanishi, davolash muddatlarining chozilishi, noto‘g‘ri
tanlangan taktik yondashuvlar va moyakni jarrohlik yo‘li bilan pastga tushirish usullari
kasallikning ijobiy yakunini yomonlashtiradi. Nurlanish va endoskopik tekshiruvlar asosidagi
erta tashxis bolalarda kriptorxizmni davolash usulini tanlashda zarur va samarali kompleks
yondashuvni qo‘llash imkonini beradi; bu yondashuvning asosiy maqsadi reproduktiv
funksiyani maksimal darajada saqlab qolish va moyak malignizatsiyasining oldini olishdan
iborat.

Tadqgiqot shaffofligi. Tadqiqot homiylik gilinmagan. Qo‘lyozmaning yakuniy
versiyasini nashrga taqdim etish uchun fagat mualliflar javobgardir.

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

Introduction. Retrochorial hematoma (RCH) in early gestation in women can predict
adverse maternal, fetal, and neonatal outcomes. The relationship between the presence
of RCH, its location, size, and perinatal complications was studied. Increased RCH size is
associated with an increased risk of pregnancy complications such as vaginal bleeding in
the first trimester, early fetal loss, fetal growth restriction, placental abruption, and preterm
labor. The aim of this study was to investigate the association between first-trimester
retrochorial hematoma and gestational and perinatal complications. Patients and methods.
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Information on 177 patients whose pregnancies in the first trimester (<14 weeks) were
complicated by retrochorial hematoma was obtained from an analysis of archival material
at Tashkent Regional Clinical and Practical Center No. 6, conducted between January 2023
and December 2025. A control group (35 healthy pregnant women) was recruited from
the outpatient clinic of this institution. The presence of fetal cardiac activity at the time of
diagnosis of retrochorial hematoma was a prerequisite for inclusion in the study. Depending
on the hematoma size, pregnant women with RCH were divided into three groups: with small
hematomas (RCH-I group, n = 57), with medium hematomas (RCH-II group (n = 101) and
with large hematomas (RCH-III group, n = 19). The control group consisted of 35 pregnant
women without RCH and vaginal bleeding. Statistical processing of the data was performed
within the framework of a retrospective study using Statistica software (version 25.0).
Results. Retrochorial hematoma is associated with an increased frequency of bleeding in
the first trimester, regardless of its size, as well as with a lower gestational age of the fetus
at delivery. At the same time, an increase in the size of a retrochorial hematoma increases
the risk of placental abruption, preterm labor, SIDS and fetal loss. Conclusions. Thus, the
association of early gestation retrochorial hematoma with The association of retrochorial
hematoma with maternal, fetal, and neonatal complications is widely discussed and requires
further research aimed at identifying common pathogenetic mechanisms of retrochorial
hematoma and adverse pregnancy outcomes, particularly fetal growth restriction syndrome.

Key words: pregnancy, sonography, retrochorial hematoma, hematoma size, perinatal
outcomes.

AKTya/IbHOCTB. PeTpoxopuasibHasi reMaToMa Npe/jcTaBseT c0O60i BbI3BaHHOE OT-
CJI0eHMeM XOPHMOHA CKOIJIeHHe KPOBHU MeX/y XOpUa/bHOM 000JI0UKON U CTEHKOM MaTKH
[1,2]. 3To HauboJiee YacTO BbIABAsAeMas NPU yJAbTPAa3ByKOBOM HCC/AeJ0BAaHUM aHOMaJUs
y 6epeMeHHBIX KeHIMH C CUMIITOMaMH yrpo3bl HEBbIHAIIMBAHUSl O€peMeHHOCTH, U Hau-
6oJiee yacTasl IPUYMHA KPOBOTEUEHUH B epBOM TpuMecTpe [3, 4]. B 1iesioM, B CTpyKType
recTalMOHHBIX Oc/oXKHeHU U yacToTa PXT' BapbupyeTcs B npefenax 1,7% - 3,1%, a B momny-
JISIUK GepeMeHHbIX C YTp0o30i HeBbIHALIMBAHUA MOXeT gocturaTtb 20% [3, 5]. UMetoTcsa
cBesieHus1, yTo PXT cBsizaHa c He6G1aronpUATHBIMU HMCXOJJaMU GepeMeHHOCTH - IoTepei
6epeMeHHOCTH Ha PaHHUX CPOKaX - [10 22 HeJleJlb, OTCJA0MKOM MJIalleHThl U IpeX/jeBpeMeH-
HBIMU pojaMu. Mexay TeM, acconurpoBaHbl ik ¢ PXT, eé sokannsanuei U paaMepamMu py-
CKU IIpepbIBaHUsl GepeMeHHOCTH, Heb1aronpUaTHbIE IepUHATa/bHble OCJI0XKHEHUS — 3TH
acneKTbl OKOHYATeJbHO He BbIICHEHBI U NMPOJ0J/KAIOT OCTABaTbhCA MPeJMeTOM Hay4yHbIX
JAUCKyccui. [4, 6-9].

Ilesb Micc/ieJOBAaHUA - U3YYUTDb CBSI3b PETPOXOPHUAJIbHOM reMaToMbI B | TpuMecTpe
6epeMeHHOCTH C reCTallMOHHBIMU U IepUHATAJIbHBIMU OCJI0XKHEHUSIMHU.

INanueHTbl M MeTOAbL. MHpopMmauusa o 177 nmauueHTKax, Ybd GepeMeHHOCTH B [
TpuMecTpe (<14 HeJesb) OCJOXHUJIMCh PETPOXOPHAJbHON reMaToMoM, Oblla NoJjydeHa
Ha OCHOBe aHa/IM3a apXUBHOTO MaTepuasa Ha 6aze MPIIL Ne6 r. TamkeHTa, NpOBeAEHHO-
ro B nepuop c suBaps 2023 r. mo gexkabpb 2025 r. KoHTposibHasg rpynna (35 30poBbIx
GepeMeHHBbIX) Oblja 0TOOpaHa B KOHCY/JIbTATUBHOM NMOJIMKJIWHUKE JaHHOTO YYPEXJAeHHsl.
Hasnuue cep/ieyHOM JiesTeJbHOCTH IJIOJA HA MOMEHT NOCTaHOBKHU AuarHosa PXI 6bli1o
HeoOXOJMMbIM YCJIOBUEM JIJIl BKJIIOYEHUs B MCCJIeJoBaHMe. B 3aBUCMMOCTH OT pas-
Mepa remMaToMbl, 6epeMeHHble ¢ PXI" 6b11M pacnpe/iesieHbl Ha TPU IPYNIIbL: C MaJIbIMU Te-
MaToMaMu (rpynna PXT-I, n = 57), co cpegaumu rematomamu (rpynna PX[-1I (n = 101) u
¢ 6osbminMu rematoMamu (rpynna PXT-III, n = 19). KoHTposbHyI0 rpynmny cocTaBuId 35
6epeMeHHbIX 6e3 PXI' 1 BarmHa/JIbHOTO KPOBOTeYeHHUsl. YCJIOBUEM /i1 BKJIKOUYEHHUs B UC-
c/lefloBaHUe SIBJISJIOCh HAJIMYMe Cep/leYHOH [lesiTeJIbHOCTH MJI0/la Ha MOMEHT JAMarHOCTHUKH
PXT. KpuTepusiMu UCK/IIOUYeHHUsI ObLIM HaJMYMe HeXXM3HEeCIOoCOOHOro MJ0/a, MHOTOIJIOA-
Has 6epeMeHHOCTb, aHOMaJIMH I1J10/1a, BbIsIBJIEeHHbIE 3XOCKaHUPOBaHMEM, XpPOHHUYecKast ap-
TepuajbHasi TUNEPTEH3Us, FreCTalMOHHbIN uabeT, aHTUDOCHOMTUNUHBINA CUHPOM.

PeTpocnekTHBHOe HCC/el0BaHMe BK/IOYAJIO Cle[yole MaTepUHCKHe XapaKTepu-
CTHKH: BO3PACT MaTepH, BpeJiHble NPUBBIUKHU (TabaKOKypeHHe), CPOK recTalluyd Ha MOMEHT
BbiABeHUs PXI[, MecTonosioxkeHrWe reMaTOMBbI, HaJlMUMe BarMHa/JbHOIO KPOBOTEYEHUs B
IIepBOM TPUMECTpE, XapaKTep Tepanuu [0 IOCTaHOBKHU JuarHosa. Takke yYuTbIBaJIM CPOK
paHHel noTepu 6epeMeHHOCTH U aHTeHaTa/IbHOM TMbeJu 110/, CPOKU IeCTalluu U MeTOo/
poziopa3spelleHHns, UCXObl OepeMeHHOCTH: pa3BUTHe NPe3KJaMIICUH, CUHJpOMa OTpaHU-
YeHHs POCTa IJI0/a, OTCJAOMKM IJIalleHThl, IpeX/jeBpeMeHHbIX PoJioB A0 37 Hejenb. [l
JMarHOCTUKU PeTPOXOpHa/JbHON reMaToMbl B IEPBOM TPUMeCTpe 6epeMeHHOCTH UCI0JIb-
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30BaJlach TPaHCBAarvHa/bHas COHOrpadus.

[TanneHTKH ¢ JuarHoctupoBaHHOW PXI' 6bIM paclipefiesieHbl B TpY I'PyNIbl B 3a-
BUCUMOCTH OT pa3MepoB reMaTOMbl, ONpeJiesiieMbIX KaK OTHOIIEeHHWEe MaKCHUMaJIbHOTO
JuHelHoro guametpa PXI' k 1MHeHHOMY AuaMeTpy mioAHoro siina: rpynna PXT-1 (n=57)
- reMaToMbl MaJiblx pa3MepoB (cooTHouleHue <1/4), rpynna PXT-II (n=101) - remaToMbI
cpefHUX pa3MepoB (cooTHoweHue 1/4-1/2) u rpynna PXT-III (n=19) - remaToMbl 60J1b-
KX pa3MepoB (cooTHolleHHe>1/2). M3ydyaeMbIMU HCXOJaMU ABJSAJNCh IOTePS MJI04A Ha
CpoKax 710 22 HeJeJb 1M60 aHTeHaTa/bHas rubesib II04a OT 22 HeJesb U 6oiee. K mpex-
JleBpeMeHHBbIM OTHOCHJIM PO/Jibl Ha CPOKaX /10 37He/ieJIbHOTO CpOKa rectanui. J[uarHoctu-
Ky NMPesKJIaMIICUU OCYLIeCTBJAJN B COOTBETCTBUM C «MHUIMaTMBaMu 1o [IpeakyjaMncuu
MexayHapoaHo! denepanuy ruiekosioruu v akyuepcrsa (FIGO). CuHApoM orpaHu4YeHUs
pocta nuoza (COPII) onpepensica npu yabTPasByKOBOM HCCIe[0BAaHUM KaK Macca IJ0/a
<10-ro nepueHTUIs.

CraTucTHYeCcKui aHa/M3. CTaTHcTUYecKast 06paboTKa JaHHbBIX BBIIIOJIHEHA B paM-
KaX peTpOCHeKTUBHOI'0 MCC/elOBaHUSA C MCNOJIb30BaHMEM IPOrpaMMHOro obecrnedyeHus
Statistica (Bepcusi 25.0). AHa/JM3 NPOBOJUJICS HA OCHOBAaHUH JAaHHBIX MeJULIUHCKOHN [10-
KyMeHTallUU NMallMeHTOK, BK/IIOYEHHBbIX B HccaeZoBaHue. KosmyecTBeHHble MOKa3aTeslU
npeJBapUTeJbHO OLleHUBAJNCh HA COOTBETCTBHE HOPMaJIbHOMY paclpe/iesIeHUI0 C IpuMe-
HeHUeM KpuTepus lllanupo-Yuika. [Ipy HopMa/ibHOM pacnpe/ie/leHUH JaHHble NIpe/iCTaB-
JISIJIMCh B BU/JIe CPeJIHET0 3HaYeHUs U CTaHAapTHOro oTKJoHeHus (M * SD). /lna cpaBHeHUs
CpeJiHUX 3HAaYeHUH KOJIMYeCTBEHHBIX NT0Ka3aTesel MeX/y ABYMs He3aBUCMMBIMHU Ipynna-
MU NpuMeHscs t-kpuTepuil CTbloJleHTa /s He3aBUCUMBIX BbIOOPOK. B ciyyae aHanusa
NOoKasaTeJiel y OJHUX U TeX >Ke NallueHTOK B pa3Hble BpeMeHHbIe TepHo/bl UCI0Ib30BaJICS
napHbId t-kpuTepui CTelofeHTa. PaBeHCTBO JjMcliepcri NpoBepsJIoCh C IOMOILbI0 KpUTe-
pus JleBeHa. Pa3/iMuus CUUTANNCh CTATUCTUYECKH 3HAUUMBIMU NPU yPOBHE 3HAYUMOCTH
p <0,05. Bce nepeMeHHbIe OLleHUBAJIMUCh C JJOBEPUTENbHBIM HHTepBaioM 95%, pu 3TOM p
<0,05 cunTaNoCh CTAaTUCTUYECKH 3HAUUMBIM.

PesynbTaTthl. Bee 3 rpynnel nanueHToK ¢ PXIT 6b11M penpe3eHTaTUBHBIMU 10 TAKUM
XapaKTepUCTHKaM, KaK BO3pacT, NapUTeT, PacloJIo)KeHHe reMaTOMBbl, N10JIlyYeHHOe paHee
JleyeHMe B CBSI3U C BbIsIBJIEHHON reMaTOMOM U MeTO/laM poJiopaspelleHusl. BbisiBieHa uHTe-
pecHas TeH/leHLUs: peTPOXopHUa/bHble FeMaTOMbl 60JIbIIUX pa3MepoB ObIIN 06HAPYHKEHbI
Ha 6oJiee paHHUX CPOKaX reCTallMM OTHOCUTEJbHO reMaToOM MaJlbIX U CPeJHUX pa3MepoB,
IIPU 3TOM CTATHUCTHYeCKasl 3HAUUMOCTb MeX/y reCTallMOHHBIMU CPOKaMH OTCYyTCTBOBaJIA.
Hab6stonanack 60s1ee BbICOKast YaCTOTa KpOBOTeYeHUH B nepBoM TpuMectpe (21,1%, 36,6%
U 78,9% pas PXT [, 11 u 11l rpynn, cooTBeTcTBeHHO NPOTUB 6,0% B KOHTPOJIbHOM I'PYIIIE, P
<0,001) PXI, He3aBHUCHMO OT pa3MepoB reMaTOMbI, JOCTOBEPHO Yallle aCCOLMUPOBaJIach €
npexieBpeMeHHbIMU po/ilaMH, 60Jiee HU3KUM (eTalbHbIM BO3PAacTOM U MaJIbIM BeCOM HO-
BOPOXK/J€HHbIX OTHOCUTEJbHO KOHTPOJIbHOU rpynnbl (MeauaHa (MuH-Makc) 38,29 (8,43-
40,71), 37,93 (7,86-40,43) u 27,86 (7,86-37,57) uepenn gusa rpynn PXT I, II u III cooT-
BETCTBEHHO N0 cpaBHeHU10 38,86 (7,14-42,00) Hefesb B KOHTpPOJIbHOM rpynie, p <0,001)
Pozibl 6BIIM OCJI0KHEHBI OTCI0MKON HOPMaJbHO PAcloJIOKeHHOU IJIalleHThl J0CTOBEPHO
yaiie npu Haanuuu PXT Bcex rpynn y (1,8%, 4,9% u 15,8% npotus 0,9% B KOHTPOJIbHON
rpyine cooTBeTcTBeHHO, p = 0,002) (Tab..I).

Ta6smmua 1. CpaBHUTE/IbHbIE Pe3y/IbTaThbl KIMHUYECKUX JaHHBIX MallUEHTOK C OCJ0XHEH-
HOM peTpoxopuaibHol remaToMol (PXI) 6epeMeHHOCThIO.

Table 1. Comparative results of clinical data in patients with pregnancy complicated by
retrochorial hematoma (RCH).

MapameTp KoHTponbHasa | PXI-l (n=57) PXT-Il (n=101) | PXT-lll (n=19) P-3HauyeHue
rpynna (n=35)
BospacrT [net], | 27,51 £ 5,08 27,04 £5,31 26,10 + 4,88 27,62 +5,13 0,094
cpegHee £ SD | (18-39) (18-39) (18-39) (18-39)
(MuH/Mmakc)

Nokanusauusa
remaTtombl, n
(%)

MNepeaHsst - 24 (42,0) 48 (47,5) 8 (42,1) 0,826
dyHpanbHas | — 10 (17,5) 16 (15,8) 3(15,9) 0,826
3aaHsist - 12 (21,0) 14 (13,9) 5 (26,3) 0,826
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LewHas (uep-
BMKarnbHas)

11(19,3)

23 (22,8)

3 (15,8)

0,826

MpumeHeHue
MeAuKa-
MEeHTOB A0
NOCTaHOBKU
AunarHosa, n
(%)

MporecTepoH

3,2 (0,91)

9 (15,8)

13 (12,9)

3(15,8)

0,656

HMI

1,6 (0,46)

2(3.5)

6 (5,9)

1(5,3)

0,656

AcnvpuH

0,6 (0,17)

1(1,8)

2(1,98)

1(5,3)

0,656

FecTauunoH- - 0,094
HbIA BO3pacT

npu noctaHoB-

8,9(6,1-139) [8,3(6,6-13,3) |8,0(6,7-11,3)

Ke AnarHosa,
MepauaHa (MuH/
Makc)

FecTaumnoH- 38,86 (7,14— <0,001

42,00)

38,29 (8,43~
40,71)

37,93 (7,86—
40,43)

27,86 (7,86—
HbI BO3pacT 37,57)
npu poaax,

MmeaunaHa (MuH/

Makc)

FectaunoHHasn
Hepgens npu
popax, n (%)
<37

=37

MNapwurerT, n (%)

45 (12,9)
305 (87,1)

10 (17,5)
47 (82,5)

22 (21,8)
79 (78,2)

16 (84,2)
3(15,8)

<0,001
<0,001

Mepeopopswme | 171 (48,9)

179 (51,1)

30 (52,6)
27 (47,4)

54 (53,5)
47 (46,5)

11 (57,9)
8 (42,1)

0,271
0,271

[MoBTOpPHOPOAS-
e

HUccnesoBaHue M0Kas3aso, YTO YBeJUYEHHE pa3Mepa peTpPOXOpHaJbHONW reMaTOMBI
(PXT") xoppesnpoBaso C NOBBILIEHHBIM PUCKOM BarMHaJbHOIO KPOBOTEYEHHs] B MEPBOM
TPUMecCTpe, HeBbIHALIMBaHUEeM 6epeMeHHOCTH Ha paHHUX cpokax, COPII u npexieBpeMeH-
HOUW OTCJI0MKOM nialeHThl (Tab.2).

Ta6auna 2. Vicxonbl 6epeMeHHOCTH B 3aBUCUMOCTH OT BeJUYUHBI PETPOXOPUATBHOH re-
MaTOMBI.
Table 2. Pregnancy outcomes depending on the size of the retrochorionic hematoma.

21 (6,0) 12 (21,1) 37 (36,6) 15 (78,9) <0,001

BarvHanbHble
KpOBOTEYeHUA
B 1 Tpume-
ctpe, n (%)

MeToa popo-
paspelueHus,
n (%)
KecapeBo
cevyeHue

68 (19,4) 16 (28,1) 23 (22,8) 8 (42,1) 0,065

EctecTBeHHble
poabl

MoTteps Ge-
pPeMeHHoCTH
Ha paHHUX
cpokax, n (%)
COPI, n (%)

282 (80,6) 41 (71,9) 78 (77,2) 11 (57,9) 0,065

12 (3,4) 5(8,8) 13 (12,9) 8 (42,1) <0,001

11 (3,1) 2 (3,5) 6 (5,9) 5 (26,3) 0,003
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Otcnoiika nna- | 3 (0,9) 1(1,8) 5(4,9) 3(15,8) 0,002
ueHTbl, n (%)

Mpexaes- 32(9,1) 5(8,8) 10 (9,9) 8(42,1) <0,001
peMeHHble

poabl, n (%)

Mpea- 26 (7,4) 5(8,8) 8(7,9) 2(10,5) 0,892

Knamncus, n
(%)
CaxapHbIi 17 (4,9) 3(5,3) 4(3,9) 1(5,3) 0,958
avabeT npum
6epemMeHHO-
ctn, n (%)
BHyTpuyTpo6- | 2 (0,6) 0(0,0) 1(1,0) 1(5,3) 0,208
Hasi cMepTb,
n (%)

BakHO MOYEpPKHYThb, YTO TeMaTOMBbI, PacllOJIOKEHHbIE Ha NepeJHeN CTEHKE MaTKU
(16,2%), cTaTUCTHYECKH 3HAYMMO Yallle NPUBOJWUJIN K NMpepbiBaHUI0 6epeMeHHOCTH Ha
PaHHUX CPOKaxX MO CPAaBHEHMIO C TeMaTOMaMH C MeCTOIOJIOXKEHHEM B JiHe MaTKH (6,9%)
(p=0,046). Tem He MeHee, IPU aHAJIN3e APYTUX UCXOA0B OEPEMEHHOCTH 3HAYUMBIX OTJIH-
YHH, aCCOLIMMPOBAHHBIX C JIOKAJIU3aL[el reMaToOMbI He ObIJIO BbIsSABJIEHO (Ta6.1.3).

Ta6smmpa 3. lecTalMOHHbIE OCI0XKHEHHS B 3aBUCHUMOCTHU OT JIOKQ/IM3al[i1 PETPOXOPHasIb-
HOU reMaToMBlI.
Table 3. Gestational complications depending on the location of the retrochorial hematoma.

MapameTp MepenHas (n, %) dyHaanbHas (n, 3agHas (n, %) P-3HaueHune
%)

Moteps 6epemeHn- | 13 (16,2%) 2 (6,9%) 9 (29,1%) 0,046

HOCTM Ha paHHUX

cpokax

COPI (cuHapom 6 (7,5%) 3(10,3%) 1(3,2%) 0,737

orpaHuyeHus

pocTa nnopaa)

Otcnoika nna- 5 (6,2%) 1(3,4%) 1(3,2%) 0,999

LeHTbI

MpexpeBpemeH- 12 (15,0%) 3(10,3%) 3(9,7%) 0,782

Hble poabl

MNpeaknamncus 9 (11,2%) 2 (6,9%) 2 (6,5%) 0,841

FecTaunoHHbIN 3 (3,7%) 1(3,4%) 1(3,2%) 0,941

Anabet

BHyTpuytpo6Hasa | 1(1,2%) 0 (0,0%) 0 (0,0%) 0,787

rmbenb nnopa

06¢cyxaeHue. CTaTUCTUYECKU 3HAYMMO (oJiee BbICOKAs 4acTOTA POZoB J0 37 He-
Jlesib rectanuu Ha6sroAanacek B rpymnme PXT I (84,2%) mo cpaBHeHuto ¢ rpynnamu PXT [
(17,5%), PXT' 11 (21,8%) v koHTpOosibHOM rpynnoi (12,9%) (p <0,001). AHanoruyHo, B rpyn-
ne PXT Il orMevasvch 6oJsiee yacThle CJydyad BaruHaJbHbIX KDOBOTEYEHHUH B IEPBOM TPH-
mecTpe (78,9% npotus 21,1% B rpynne PXI' I, 36,6% B PXT' 1l 1 6,0% B koHTpOJE, p <0,001),
paHHero HeBbIHAIIKBaHUA 6epeMeHHOCTH (42,1% mpotus 8,8% B PXI' 1, 12,9% B PXT Il u
3,4% B KoHTpoOJIE, p <0,001), COPII (26,3% npotus 3,5% B PXI' I, 5,9% B PXI' Il 1 3,1% B
koHTpoJe, p = 0,003) u mpexxieBpeMeHHbIX PoioB (42,1% mpoTtus 8,8% B PXI'1,9,9% B PXT'
11 1 9,1% B xoHTpOJIE, p <0,001) (Tabs. I). Mexxay TeM, He 6b1JI0 OGHAPYKEHO CTATUCTHYE-
CKY 3HAYMMBbIX PA3/JIMYMNA MEX/y IPyNNaMHu [0 TAKMM apaMeTpaM, KaK BO3pacT, KypeHHe,
napurTert, sokaausanusa PXI, cnoco6 popopaspelieHys, NPesKJIaMIICHs U BHYyTPUYyTPOOHAs
CMepTHOCTH (Tabu. 1).

Pe3ysibTaThl Hallero nccaef0BaHUs JEMOHCTPUPYIOT, YTO PETPOXOpHAJIbHAs reMa-
TOMa CBsI3aHa C YBeJUYEHHEM YaCTOThl KPOBOTEUEHHH B IEPBOM TPHUMECTPE, HE3ABHCHMO
OT ee pa3Mepa, a TaKXKe ¢ 60Jiee HU3KUM recTal[MOHHBIM BO3pPACcTOM IJIOZA pH pojax. [Ipu
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3TOM yBeJIMueHHe pa3Mepa PeTPOXOpHaJbHON reMaTOMbI OBBIIIAET PUCK OTCJAOUKH ILIa-
LeHTHI, NpexJeBpeMeHHbIX pogoB, COPII u notepu nuioza.

B HenaBHeM WHCC/IeZJOBAaHUM pa3Mep TeMaTOMbl ONpeJesisyics CyObeKTHUBHO, Kak
4acTb OT pa3Mepa MJoAHOoTro fAiua. [lo MHEHHI0 aBTOPOB J@HHbINA METO/, O3BOJISIET MOJIY-
YUTb HAWJIYULIYIO KOPPEJAIHI0 C UCXOI0M PaHHEN TeCcTalliid OTHOCHUTEJNbHO UHBIX CIIOCO-
60B ompeJesieHus eé pasMmepa [6]. [Ipu o6HapyXeHUH Oo4eHb GosblIKuX reMaToM (> 50%
IJIOAHOTO SIiiIla) B IEPBOM TPUMeECTpPE HebJIaronpusTHbIe UCXOAbl HAOIIOAANUCH TPUMED-
HO B [10JIOBUHE CJIy4YaeB, a IpH 60Jiee paHHEM 0OHAPYKEHUU reMaTOMbI HeGJIaroNMpUsATHbIE
recTalMoOHHbIE U IepUHATAbHbIE Pe3yJIbTAThI ObLJIN 3HAYUTEIbHO BhIpaXkeHHee [8].

Hamu pe3sysbTaThl COMIACYIOTCA C paHee ONMMCAaHHOM Koppesdlyel Mex/Ay HaJlu4du-
eM u/uu pasmepoM PXT' 1 yBesiMueHHON BEpOSTHOCTBIO TAKUX OCJI0KHEHUH 6epeMeHHO-
CTH, KaK BarnHaJibHOe KPOBOTeUeHNe B IEPBOM TPUMECTPE, BIKUBIII, OTCI0MKA IJIalleH-
Tbl, COPII, npexxieBpeMeHHble pofbl [2-5, 9]. CaeayeT OTMETHUTD, YTO GOJIbLINE FeMaTOMBbI
aCCOLMUPOBAIMCH C PUCKOM OTCJAOMKHU IJIALeHThl, CHHAPOMa OrpaHU4YeHHsl pocTa IJIofa
(COPII) u c HeoHaTaJIbHOU 3260JIEBAa€MOCTHI0, 0OYCJOBJIEHHON HU3KUM TeCTal[MOHHBIM
BO3paCTOM, HU3KOM Maccoy TeJsa MPU POXKJEHUH, HU3KMMH O6a/I/IaMU 110 LIKasie Anrap Ha
5-1 MUHYTE, 60JIee BBICOKOW YaCTOTOM TOCIMUTATU3ALNH B OT/[eJieHe HHTeHCUBHOH Tepa-
Y OTHOCUTEJbHO KOHTPOJIbHOU I'PYIIIbL

Mexay TeM, B pPa3JIMYHBIX UCCAEJ0BAHUSIX He OBbLIO BBISIBJIEHO NMPSIMOU CBSA3U pas-
MepoB PXT' ¢ caMonpou3BOJILHBIM a60pPTOM, ITpeXJeBPEMEHHBIMU PO/IaMH, TUIIEPTEH3UB-
HBIMH OCJIOXKHEHUSAMHU [2, 3, 6, 9]. Takke aBTOPHI He 0OHAPYKUJIU BJIUSHUS JIOKAJIU3AIUN
IJIAIEHTAPHOUW reMaToMbl Ha UCX0/Ibl 6epeMeHHOCTH, XOTsI 6bLJI0O OTMEYEHO, YTO PACIIOJIO-
>kenue PXI" Ha 3aZiHel cTeHKe Tesla MAaTKH Yallle aCCOMPOBasIach ¢ JUCTpeccoM mioja [3].

TakuM 06pa3oM, CBSI3b PETPOXOPUATbHON reMaTOMbl PaHHEH recTaliy C MaTEepPHH-
CKUMU, peTaJbHbIMH U HEOHATAJIBHBIMU OCJIO)KHEHUSIMU IUPOKO 06CYKAaeTCsa U TpedyeT
JaTbHENIINX UCCIeJOBaHUH, HAallpaBJIeHHBIX HA BbISIBJIEHHE O0IIUX TAaTOTeHETUYECKUX Me-
XaHU3MOB PETPOXOPHUAJbHON reMaTOMbl U HeGJIAarONMPUSTHBIX UCX0Z0B 6epeMeHHOCTH, B
YAaCTHOCTH, CHHAPOMA OTPpaHUYeHHUs POCTa IJI0/A.

IIpo3payHoCTh Mccaeg0BaHUA. ViccienoBaHre He UMeJIO CIIOHCOPCKON MOAJAEpP:X-
KHU. ABTOPBI HECYT MOJIHYIO OTBETCTBEHHOCTD 3a IIPeIOCTaB/IeHe OKOHYATEe/bHON BEPCUU
PYKOITUCH B IeYaTh.

Jexapanys o UHAHCOBBIX U JAPYruxX B3aUMOOTHOUIIEHMSX. Bce aBTOpHI Npu-
HUMAaJIM y4acTHe B pa3paboTKe KOHIEMIUH U AHU3alHa UCCIe/JOBAaHUSA U B HATUCAaHUHU PY-
komucu. OKOHYaTeJIbHAasA BEPCUs PYKOIUCH ObLa 0Jl06peHa BCeEMU aBTOpaMU. ABTOPHI He
N0JIy4aJIu TOHOpap 3a UCCleJj0BaHue.

HNHdopmanus 06 aBTope(ax):

Pacynb-3age H0aay3 I'ynamoBHa, ORCID ID: 0000-0002-6847-7257; HOKT. Mef,.
HayK, mpodeccop, e-mail: y_ras@mail.ru;

[Ipodeccop kadenpsl akyliepcTBa U T'MHEKOJOTHH, AETCKOW ruHekosiorud, Tami-
KeHTCKHH rocy/JapCTBEHHbIN MeJULIMHCKUM YHUBepcUTeT, TalkeHT, Y36ekuctas, 100109,
Yn. ®apo6ui, a. 2, Tes.: +998901862085.

IlykypxyxkaeBa [Au¢pysaxoH Hopxyxka ku3u, ORCID ID: 0000-0002-7432-357X;
JIoKTopaHT, e-mail: meddoctor7sh@mail.ru;

JlokTopaHT kKadeApbl aKyllepCcTBa U T'MHEKOJIOTHH, JeTCKOW TruHeKkoJsioruu, Tari-
KEHTCKUU roCyAapCTBEHHbIM MeIUITMHCKUIN YHUBepcUuTeT, Y36ekucTaH, 100109, TamkeHT,
Yn. ®apob6ui, a. 2, Ten.: +998998716166. (ABTOp, OTBETCTBEHHBIN 32 MTEPENUCKY.)

About the author(s):

Yulduz G. Rasoul-Zade, D.Sc. (Med.), Professor, ORCID ID: 0000-0002-6847-7257;

e-mail: y_ras@mail.ru;

Professor, Department of Obstetrics and Gynecology, Pediatric Gynecology,
Tashkent State Medical University, 2 Farobiy Street, Tashkent, Uzbekistan, 100109, tel.:
+998901862085.

Dilfuzakhon N. Shukurkhujaeva, ORCID ID: 0000-0002-7432-357X; doctoral
candidate, e-mail: meddoctor7sh@mail.ru;

Doctoral candidate, Department of Obstetrics and Gynecology, Pediatric Gynecology,
Tashkent State Medical University, Uzbekistan, 100109, Tashkent, Farobiy Street, 2, tel.:
+998998716166. (Corresponding author.)

References
[1] Xiang L, Wei Z, Cao Y. Symptoms of an intrauterine hematoma associated with

http://doi.org/10.56121/2181-2926-2026-5-1-1220-1227

1225


https://portal.issn.org/resource/ISSN/2181-2926
https://ijsp.uz/index.php/journal/index
http://doi.org/10.56121/2181-2926-2026-5-1-1220-1227

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

pregnancy complications: a systematic review. Plos One. 2014;9(11):e111676.doi: 10.1371/
journal.pone.0111676.

[2] Gary Cunningham F, Leveno K], Bloom SL, Hauth ]JC, et al. Williams obstetrics, Vol 6.
24. New York: McGraw-Hill Medical; 2014. p. 116.

[3] Chhabra A, Lin EC. Subchorionic hemorrhage imaging. Updated: May 24, 2016
Medscape.

[4] Windrim C, Athaide G, Gerster T, Kingdom ]JC. Sonographic findings and clinical
outcomes in women with massive subchorionic hematoma detected in the second trimester.
] Obstet Gynaecol Can. 2011;33(5):475-479. doi: 10.1016/S1701-2163(16)34881-2.

[5] Maso G, D’Ottavio G, De Seta F, Sartore A, Piccoli M, Mandruzzato G. First-trimester
intrauterine hematoma and outcome of pregnancy. Obstet Gynecol. 2005;105:339-344. doi:
10.1097/01.A0G.0000152000.71369.bd.

[6] Tuuli MG, Norman SM, Odibo AO, Macones GA, Cahill AG. Perinatal outcomes in
women with subchorionic hematoma. Obstet Gynecol. 2011;117:1205-1212. doi: 10.1097/
AOG.0b013e31821568de.

[7] Yavuz$,Géksu G, Osman K, Gokhan A, Batuhan 0, Cem S, AcarKog Feride S. The effects
of subchorionic hematoma on pregnancy outcome in patients with threatened abortion. ]
Turk Ger Gynecol Assoc. 2014;15(4):239-242. doi: 10.5152/jtgga.2014.14170.

[8] Soldo V, Cutura N, Zamurovic M. Threatened miscarriage in the first trimester and
retrochorial hematomas: sonographic evaluation and significance. Clin Exp Obstet Gynecol.
2013;40(4):548-550.

[9] Ozkaya E, Altay M, Gelisen O. Significance of subchorionic haemorrhage
and pregnancy outcome in threatened miscarriage to predict miscarriage, pre-term
labour and intrauterine growth restriction. ] Obstet Gynaecol. 2011;31:210-212. doi:
10.3109/01443615.2010.545899.

[10] Norman SM, Odibo AO, Macones GA, Dicke JM, Crane JP, et al. Ultrasound-detected
subchorionic hemorrhage and the obstetric implications. Obstet Gynecol. 2010;116:311-
315.doi: 10.1097/A0G.0b013e3181e90170.

[11] Palatnik A, Grobman WA. The relationship between first trimester subchorionic
hematoma, cervical length, and preterm birth. Am ] Obstet Gynecol. 2015;213(3):403e1-4.
doi: 10.1016/j.ajog.2015.05.019.

[12] Zhonghua Yi Xue Za Zhi Effects of subchorionic hematoma on pregnancy outcome:
a meta analysis. Zhonghua yi xue za zhi. 2016;96(17):1383-1385. doi: 10.3760/cma.j.is
sn.0376-2491.2016.17.017.

[13] Dongol A, Mool S, Tiwari P. Outcome of pregnancy complicated by threatened
abortion. Kathmandu Univ Med ] (KUM]). 2011;9:41-44. doi: 10.3126/kumj.v9i1.6261.

[14] Biesiada L, Krekora M, Krasomski G. Subchorionic hematoma as a risk factor of
pregnancy and delivery in women with threatening abortion. Kathmandu Univ Med ] (KUM])
2011;9(33):41-44.

[15] Guruvare S, Medipalli P, Urala SM, Rai L, Hebbar S, Adiga P. Factors influencing
pregnancy outcome in women with vaginal bleeding before mid pregnancy: a prospective
case control study. Int ] Reprod Contracept Obstet Gynecol. 2015;4(3):601-605. doi:
10.18203/2320-1770.ijrcog20150059.

[16] Nagy S, Bush M, Stone ], Lapinski R, Gardé S. Clinical significance of subchorionic
and retroplacental hematomas detected in the first trimester of pregnancy. Orvosi Hetilap.
2005;146(42):2157-2161.

[17] Leite ], Ross P, Rossi AC, Jeanty P. Prognosis of very large firsttrimester hematomas.
J Ultrasound Med. 2006;25(11):1441-1445. doi: 10.7863/jum.2006.25.11.1441.

[18] Moroy P, Kaymak O, Okyay E, et al. The effects of first trimester subchorionic
hematomas on pregnancy outcome. Tiirkiye Klinikleri ] Gynecol Obst 2004; 14: 247-51.

[19] Janowicz-Grelewska A, Sieroszewski P. Prognostic significance of subchorionic
hematoma for the course of pregnancy. Ginekol Pol 2013; 84: 944-9.

[20] Leite ], Ross P, Rossi AC, Jeanty P. Prognosis of very large first-trimester hematomas.
] Ultrasound Med 2006; 25: 1441-5.

[21] Asato K, Mekaru K, Heshiki C, et al. Subchorionic hematoma occurs more frequently
in in vitro fertilization pregnancy. Eur ] Obstet Gynecol Reprod Biol 2014; 181: 41-4.

[22] Tower CL, Regan L. Intrauterine haematomas in a recurrent miscarriage population.
Hum Reprod 2001; 16: 2005-7.

[23] Truong A, Sayago MM, Kutteh WH, Ke RW. Subchorionic hematomas are increased in
early pregnancy in women taking low-dose aspirin. Fertil Steril 2016; 105: 1241-6.

[24] Lee RH, Goodwin TM. Massive subchorionic hematoma associated with enoxaparin.

http://doi.org/10.56121/2181-2926-2026-5-1-1220-1227

1226


https://portal.issn.org/resource/ISSN/2181-2926
https://ijsp.uz/index.php/journal/index
http://doi.org/10.56121/2181-2926-2026-5-1-1220-1227

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

Obstet Gynecol 2006; 108: 787-9.

[25] Usta IM, Abdallah M, El-Hajj M, Nassar AH. Massive subchorionic hematomas
following thrombolytic therapy in pregnancy. Obstet Gynecol 2004; 103: 1079-82.

[26] Coomarasamy A, Devall A, Cheed V, et al. A randomized trial of progesterone in
women with bleeding in early pregnancy. N Engl ] Med 2019; 380: 1815-24.

[27] Fijatkowska A, Szczerba E, Szewczyk G, et al, ZATPOL Registry Investigators.
Pregnancy as a predictor of deviations from the recommended diagnostic pathway in women
with suspected pulmonary embolism: ZATPOL registry data. Arch Med Sci 2018; 14: 838-45.

[28] Jauniaux E, Watson AL, Hempstock ], Bao YP, Skepper JN, Burton GJ. Onset of maternal
arterial blood flow and placental oxidative stres. A possible factor in human early pregnancy
failure. Am ] Pathol 2000; 157: 2111-22.

[29] Hertzberg BS, Middleton WD. Placenta, umbilical cord, and cervix. In: Ultrasound:
The Requisites. 3rd ed. Elsevier Health Sciences 2015; 469-95.

http://doi.org/10.56121/2181-2926-2026-5-1-1220-1227

1227


http://doi.org/10.56121/2181-2926-2026-5-1-1220-1227
https://portal.issn.org/resource/ISSN/2181-2926
https://ijsp.uz/index.php/journal/index

International Journal of Scientific Pediatrics

ISSN 2181-2926 (Online)

Article / Original paper

AEINPECCHUA ITPU BOJIE3BHU NIAPKMHCOHA: OITPEAEJIAIOIIAA POJIb CTAAUU U MOTOPHOTO

JEGULINTA

[ M.McpawnioBa'

OTBeTcTBEeHHBbI! aBTOP: HCpa-
nioBa ['ysnona MaMacanueBHa,
[1aBHBIN Bpay MHOronpoduiIbHON
kJUHUKHU «Shox International
Hospital», TamkeHT, Y36eKuCTaH.

Correspondence author: Isroilova
Gullola Mamasalievna, Chief
Physician of the Shox International
Hospital, Tashkent, Uzbekistan.
e-mail: isroilovagulruxsora@
icloud.com.

Received: 12 November 2025
Revised: 15 December 2025
Accepted: 20 January 2025
Published: 18 February 2026

Funding source for publication:
Andijan state medical institute and
[-EDU GROUP LLC.

Copyright: © 2026 by the
authors. Licensee IJSP, Andijan,
Uzbekistan. This article is an open
access article distributed under
the terms and conditions of the
Creative Commons Attribution

(CC BY-NC-ND) license (https://
creativecommons.org/licenses/by-
nc-nd/4.0/).

, LIIL.AcpousoBal

, 3.®0.CalipuTaMHXYXKaeB! , H.A.HacupauHoBa? , 0.B.KyukapogaZ

1. MHozonpoguavHas kauHuka «Shox International Hospital», Tawkenm, Y36ekucmat.
2. AHdusicaHckull 2ocydapcmeeHHblll MeduyuHckull uHcmumym, AHoudcaH, Y36ekucmaH.

Ilepenucka: MHozonpoguavHas kauHuka «Shox International Hospital», Y36ekucmat, 2. Tawkenm, Mupa6adckuti
p-H, y.. Olibek, 340.

AHHOTanus

BBeaeHue. /lenpeccruss — 4yacToe HEMOTOPHOE MposiBJeHUe 6osie3HU [lapkuHCOHA
(BIT), BiustoIIee Ha Ka4eCTBO XKU3HU U NporHos. llesas ucciegoBanusa. U3yynuts pacnpo-
CTPaHEeHHOCTH Jlenpeccuu 1o mkase HADS u e€ acconpaliuu ¢ KJIMHUKO-/eMoTrpaduiecKu-
MU napaMmeTpaMu y nauueHToB ¢ bIl. MaTepuaabl u MeToabl. O6cie0oBaHo 153 nmanueHTa
¢ BII. Ucnionib3oBanuck: 9acTsb II1 UPDRS (MoTopHas onenka), mkana HADS (oneHka femnpec-
cun). [lagueHTsI KaTeropusupoBaHbl o 6astaMm HADS: 6e3 nenpeccuu (0-7), cyGKIMHUYE-
ckas (8-10), knuHudeckas (211) genpeccusi. Pe3ysnbraThl M UX 06CykKaeHue. CyOKINHU-
yeckas Jiernpeccus BolsiBaeHa y 68,6% (n=105), kiauHudeckass — y 9,9% (n=15). BospacT u
M0J1 He Pa3Indainuch Mexay rpynmnamu (p>0,05). YcTaHOBJIEHBI CUIbHBIE TOJIOKUTETbHBIE
KoppeJisiiuy 6asia fenpeccuu co crtagueit no Xén-Apy (p=0,00043) u 6annom UPDRS-III
(p=0,002). B MmHOTOdaKTOpHOH perpeccuu ctaaus BIl 6bpl1a MOrpaHUYHO 3HAYUMBIM Tpe-
JUKTOPOM KJINHUYeCcKoH Jlenpeccuu (p=0,065). 3akao4denue. [lenpeccus npu BIl npeumy-
IleCTBEHHO CYOKJIMHHUYECKasl U CUJIbHO aCCOLMMPOBaHA C TSXKECTbI0 MOTOPHOTO ebuiUTa
U CTafuel 3ab0JieBaHUs, YTO 0OOCHOBBIBAET I1€J1IeCO00PA3HOCTh CTAAUHHO-OPHUEHTHUPO-
BaHHOI'O CKpMHMHTA.

KioueBble ci1oBa: adpdeKkTUBHbBIE pAacCTPONCTBA, 60/1e3Hb [lapkHuHCOH], lenpeccus,
KayeCTBO MHU3HU.

DEPRESSION IN PARKINSON'S DISEASE: THE DETERMINING ROLE OF DISEASE STAGE AND

MOTOR DEFICIT
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1. Shox International Multidisciplinary Clinic, Tashkent, Uzbekistan.
2. Andijan State Medical Institute, Andijan, Uzbekistan.

Correspondence: Shox International Multidisciplinary Clinic, Uzbekistan, Tashkent, Mirabad district, st. Oybek, 34d.

Abstract.

Introduction. Depression is a frequent non-motor manifestation of Parkinson's
disease (PD), significantly affecting patients' quality of life and prognosis. The aim of the
study the prevalence of depression using the HADS scale and its associations with clinical
and demographic parameters in PD patients. Materials and Methods. A total of 153 PD
patients were examined. The assessment tools included Part III of the Unified Parkinson's
Disease Rating Scale (UPDRS-III) for motor evaluation and the Hospital Anxiety and
Depression Scale (HADS) for depression screening. Patients were categorized based on
HADS scores into groups: no depression (0-7), subclinical depression (8-10), and clinical
depression (=11). Results and Discussion. Subclinical depression was identified in 68.6%
(n=105) of patients, while clinical depression was found in 9.9% (n=15). Age and gender
did not differ significantly between the groups (p>0.05). Strong positive correlations were
established between the depression score and the Hoehn & Yahr stage (p=0.00043) as well
as the UPDRS-III score (p=0.002). In the multivariate regression model, the PD stage was a
borderline significant predictor of clinical depression (p=0.065). Conclusions. Depression in
PD is predominantly subclinical and is strongly associated with the severity of motor deficit
and disease stage. This justifies the rationale for implementing stage-oriented screening for
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depression in this patient population.
Key words: affective disorders, depression, Parkinson's disease, quality of life.

BBegeHue. bosesnn [lapkuHcona (BII) npeactaBisieT co6oil XpoHHUYecKoe Helpo-
JlereHepaTHUBHOe 3a060J/ieBaHMe, XapaKTepU3ylollleecsl HeyKJIOHHBIM MPOTrpecCMpOBaHUEM.
KiroueBbIM 3BEHOM B €ro NaToreHe3e CYUTAETCS HAKOMJIeHHe NAaTOJ0TMYeCKUX arperaToB
6esika anbda-CUHYKJIeHHA B JopaMUHEepruiyecKux HelpoHaX KOMMAKTHOW 4acTU YepHOU
cyocraHuuu [1]. KnnHudeckas kaptuHa BIl TpaguuuoHHO nojpaszessieTcsl Ha ABe Kpyl-
Hble TPYMNIbL: BUTaTebHbIe (MOTOpPHbIE) U HeJIBUraTe/lbHble (HEMOTOPHbIE) NPOSBJIEHNS
[2].

MoTopHbIe CHMIITOMBI, TAKHe KaK OpaJIJUKUHe3Hsl, pUTUHOCTb U TPeMOp MOKOs, CTa-
HOBSATCSI OYeBU/IHBIMU JIMLIB Nocsie ru6enn 50-80% HelpoHOB yepHO cy6cTaHLiMu. Ha 60-
Jlee NO3/IHUX CTAAUAX K HUM IPUCOEIMHAIOTCSA NIOCTypasibHasl HEYCTOMYHUBOCTb, MOTOPHbIE
bJIoKTya My U JUcKuHe3nu [3].

Bpaue6Hoe coo0611ecTBO, KaK NpaBuJIo, 06J1afaeT JOCTAaTOUHON KOMIIeTeHI[ el [
JHMarHOCTUKU 3TUX JIBUTAaTeJIbHbIX HapylleHUH. B To xe BpeMs HeMOTOpPHbIe CUMIITOMBI 4a-
CTO OCTalOTCs 6€e3 JO/XKHOT0 BHUMAHMSA Ha Pa3/IMYHbIX 3Tanax 60JIe3HH, YTO BeZleT K OTCYT-
CTBUIO UX KOPPEKLUU U 3HAUUTEJbHOMY CHU>KEHHI0 KayeCTBa KM3HU NalHeHTOB.

K cnekTpy HeMOTOpHBIX NposiBJeHUM BIl oTHOCATCA rumocMusi, XpoHU4Yeckue 60-
JleBble CHH/IPOMBI, KOHCTUNALMs, aCTeHUs, TPEBOKHbIe U JlelpecCHBHbIe PACCTPOMCTBA, a
TaK)Xe KOTHUTHBHbIe HapyleHUs [2, 4]. CoBpeMeHHble [laHHble YKa3blBalOT, YTO MHOTHE
M3 3TUX CUMIITOMOB MOTYT NpeAlleCTBOBATh Pa3BepPHYTON JBUraTeJIbHON KapTHHe Ha 10-
20 JyieT, BO3HMKas Ha CaMbIX PaHHUX 3TaNax HelpojereHepaluu. ITOT PaKT NoJ4epKUBaeT
Ba)XHOCTb UX CBOEBPEMEHHOTO0 BbISIBJIEHUS U U3y4eHHUs 6a30BbIX MEXaHU3MOB Pa3BUTHS,
IIOCKOJIBKY PaHHAs Tepanus NOTeHLMaJbHO MOXKeT YJIy4LINUThb J0JrOCPOYHble NPOTHO3bI
[4, 5].

Jenpeccus, ABAASCb OJHUM U3 Haubosiee TsKeNblX aPpPeKTUBHBIX PACCTPOWCTB,
IpU3HaHa BeJyllled NPUYMHOW MHBAJWJMU3ALMU B IN106a/bHbIX MacuTabax. Cpeju nanu-
eHTOB c BIl ee pacnpocTpaHeHHOCTb, COTJIACHO Pa3JIMYHBbIM MCCJIeJ0BaHUSM, OTJINYAETCA
KpaliHell BapHabesbHOCTbI0 — OT 2.7% 10 90% [6-8]. HecMOTpsl Ha aKTHBHBIE NTOUCKH,
cnenudUyecKre reHeTUYeCKHe JeTePMUHAHThI, OJHO3HAYHO acCOLMMPOBAaHHbIE C Pa3BU-
THeM Jienpeccuu uMeHHo nipu BIl, moka He ycTaHoB/eHbI [9]. TeM He MeHee, U3BECTHO, UTO
HocuTesbcTBO MyTauui B reHax PARK2 n LRRK2 noBblliaeT 0THOCUTENbHBIN PUCK BOSHUK-
HOBeHMUSs JaHHOro apdeKTUBHOr0 paccTpoiicTBa Ha GpoHe MapKUHCOHU3Ma [6, 10].

C naToreHeTH4YeCKOW TOYKHU 3peHHUs Beyllas poJib B pa3BUTHUHU Aenpeccuu npu Bl
OTBOAUTCS JlereHepalid MOHOAaMUHePruieCKUX CUCTEM MO3ra. JTO MTOATBEPXJaeTCsl MOp-
dosiornyeckMMy M3MeHEHHUAMH B fi/ipe 11Ba (OCHOBHOM HMCTOYHUKE CEPOTOHMHA) U TOJIy-
60M NAATHe (JIOKYC CHHTe3a HOopa/JipeHa/IMHa), BbIsIBJIEHHBIMU B IOCTMOPTAJIbLHBIX UCCIE/,0-
BaHUsX Mo3ra nauueHToB ¢ BIl, cTpajaBmux fenpeccuei [6].

OTaenbHBIE pabOThI yKa3bIBAlOT Ha BO3MOXKHYIO POJIb HEMPOBOCIIaJIeHUs KaK CBA3Y-
I0lI[ero NaToreHeTU4YeCcKoro 3BeHa. Tak, B ucciegoBaHuu Galts C. et al. (2019) 6b1s10 noka-
3aHO, UTO Yy NAllMEeHTOB C HelpoJiereHepanueil u Jenpeccuel B epebpoCcuHaIbHON XU/ -
KOCTH MOBbILIEHb] YPOBHU NPOBOCHANNUTENbHBIX IUTOKMHOB (Hanpumep, IL-6) U cHUuXeHbI
KOHLeHTpallM1 NPOTHUBOBOCHANUTENbHbIX areHToB (IL-10) u HelipoTpoduieckoro dpaxkTo-
pa BDNF [11].

WNHTeHCHBHOCTb JlepecCUBHOW CMMIITOMAaTHUKH y OOJIBIIMHCTBA NauueHToB ¢ BII
K0J1e6J1eTCsl OT JIerKoH 10 Tsikesol [12, 13]. Metaananus Chen J. u Marsh L. (2013) geMoH-
CTpPUpYeT, 4TO MaJsas Jiepeccust BcTpedyaeTcsd B 36.6% ciy4aes, a 60J1b1I0€e lelIPecCUBHOE
paccrpoiictBo — B 24.8% [14].

KimHM4Yeckass kapTHHa 4acTO BKJIOYAeT I0/|JaBJeHHOe HaCTpOeHHe, aHTeJJOHHUIO,
YYBCTBO BMHBI, CHU)XKEHHE CAaMOOLIeHKH, a TaKXe TPEeBOrY, pa3/paKUTeJbHOCTb, MeCCH-
MH3M, COMaTHUYeCKHe KaJ00bl U CyHLIMAaIbHble MbICIU (NIpY KpaliHe peIKON peain3aluu
cyunuJanbHbIx AedctBuil) [8, 12, 13]. Haauuyue fenpeccuy accoMUpoOBaHO € 6ojiee HU3-
KUM KauyeCTBOM >XHM3HH, yCKOPEHHbIM HapacTaHWeM JBUraTeJbHOro JepULMTa U NOBbIIlIe-
HHEeM CMepTHOCTH [6]. BaxkHO, 4TO HanboJIblllee HETaTUBHOE BJIMsSIHAE Ha Ka4eCTBO KU3HU
Jlelipeccysi OKa3blBaeT UMEHHO Ha paHHUX cTajusax Bll, 4To cBuJeTe/IbCTBYET 0 ee OpraHu-
YeCKOH, a He YUCTO peaKTUBHOU (IICUXOTeHHOM) NpUpOo/ie B paMKax JaHHOT'0 3a60JieBaHUsA
[6,15].

Ilens uccaegoBanus. OLeHUTb YaCTOTY BCTPEYaeMOCTH JieIpeCCUBHON CUMIITOMA-
TUKH (1o mkase HADS) y nanneHTOB ¢ 60s1e3HbI0 [lapKkrHCOHA, TpoaHaIM3UPOBaTh ee B3a-
MMOCBSI3b C TSXKeCTbIO JIBUTaTe/IbHbIX HApyLIeHUH, BO3PAacTOM U I10JI0M GOJIbHBIX, @ TaKXKe
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OTNpe/ie/IUTh He3aBHUCHMble IPeAUKTOPbl GOPMUPOBAHUS KIMHUYECKH 3HAYMMOH Jienpec-
CHH.

MaTepuaabl M MeTOAbI. B rcciejoBaHuY NPUHAIM yyacThe 153 nanueHTa ¢ Bepu-
¢duIMpoBaHHBIM AUarHo3oM 6osie3HU [lapkuHcoHa. [eHiepHOE pacnpesiesieHre B BIOOPKe
6b110 caeayomuM: 66 (44%) myxuuHd u 87 (56%) keHuiuH. CpeJHUH BO3pACT B TpyIIe
MYKUMH COCTaBUI 67,4+6,5 sieT, B rpymnmne *keHIUH — 68,7+5,0 jeT.

PacnpesesieHue maieHTOB 110 CTAUSAM 3a00JI€BaHUSI B COOTBETCTBUU C MOAUDUIU-
pOBaHHOM LIKa/I0M XéHa U flpa uMeJio caeAy0IuNd BUA;

e [ cragusa — 3 nanuenTa (2%);

e Il cragus — 43 nanueHTa (28%);

e [l craguss — 99 nauueHToB (65%);

e [V ctagus — 8 nanuenTos (5%).

1 06 beKTUBM3AIMY ABUTATEIbHBIX HAPYILIEHUH BCEM yYaCTHUKAM HCCJIe/I0BaHUS
B IIEPUO/] «ON»-COCTOSHUS MPOBOAUIACE OljeHKa 1o III yactu (MoTOpHBIN paszaesn) YHU-
dbunMpoBaHHONU PeUTUHIOBOM LiKasbl 60sie3HU [lapkuHcoHa (Unified Parkinson's Disease
Rating Scale, UPDRS).

BoisiBieHHEe U Tpajanus AeNpecCUBHOW CUMIITOMATUKHU OCYIECTBJISJIUCH C TTOMO-
mbio ['ocnuTanbHOM MIKaIbl TpeBoru U Aenpeccuu (Hospital Anxiety and Depression Scale,
HADS). /laHHBI} ONPOCHUK UIMPOKO MPHU3HAH B KaueCcTBe HAJ|€XKHOTO MHCTPYMEHTA CKpH-
HUHTA aPpPEeKTUBHBIX PACCTPONCTB Y NAlMEHTOB C COMAaTHYECKON U HEBPOJIOTMYECKOH Na-
TOJIOTHEHN. B COOTBETCTBUHU C OOLIENPHUHATBIMU KPUTEPHUAMH, HA OCHOBE CYMMbI 6aJIJIOB 110
nojuikane genpeccur (HADS-D) Bce naieHThI 6b11M pa3zesieHbl HAa TP FPYIIIbL:

e ['pynmna [ (0-7 6ay10B): OTCYyTCTBHE KJIMHUYECKH 3HAYHMbIX CUMIITOMOB Jienpec-
CHH.

e ['pynmna Il (8-10 6a1/10B): CyOKIMHUYECKHU BbIPAXKEHHAsI JleTpeccus.

e 'pynmna III (11 6ayy0B U BbILIE): KJIMHUYECKH BbIpaXKEHHOE JlelpecCHBHOE pac-
CTPOMCTBO.

CraTucThyeckass 06paboTKa JaHHbBIX OblIa BHINOJHEHA C UCIOJIb30BaHUEM IAKeTa
npuKJIaJHbIX MporpamMm IBM SPSS Statistics (Bepcust 26). /lns npoBepKU AaHHBIX HA HOP-
MaJIBHOCTB pacnpejiesieHUs NpuMeHsaaca kputepui lllanupo-Yuaka.

B 3aBHMCHMMOCTH OT THNA pacupejeseHus U 3a/la4d CpaBHEHUS UCII0JIb30BAIUCh Na-
paMeTpHYeCKHe U HellapaMeTpUYecKre MeToAbl: t-kpuTepuit CThiojieHTa (C MonpaBKoH ¥Ya-
Jlya B cJlyyae reTeporeHHOCTH juciiepcuit), U-kputepuid MaHHa-YUTHH, 0AHOPAKTOPHBIN
JucrnepcdoHHbIM aHanu3 (ANOVA) ¢ mocaeayoum post-hoc Tectom Helomena-Keiica
JJI1 MHO>KeCTBEHHBIX CPaBHEHHUH, a TaK)Ke PaHTOBbIM JUCIIepCUOHHBIN aHanu3 Kpackena-
Yosnuca. Kputuieckuit ypoBeHb 3HaUMMOCTH (p) 6bLa1 ycTaHOBJIeH Ha oTMeTKe 0,05.

PesynbraTel. [IpoBe/leHHbIN aHa/JU3 BBIABUJ YETKYI0 B3aUMOCBA3b MEXJY BbIpa-
>KEHHOCTbIO IEMPECCUU U TSKECThIO BUTaTebHOTO AedunuTa (puc.1).

PucyHox 1. KoppensnimoHHas MoZieJib TSXKECTH MOTOPHBIX HapyllIeHUH U BbIPaXKeHHOCTH
JleTIPeCCHH.
Figure. 1. Correlation model of the severity of motor disorders and the severity of depression.
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PucyHok. 2. KoppesisijnoHHaa MoJies1b CTaiuu 10 XeH-fApy U BbIpa>KeHHOCTH JeNpecCrH.
Figure. 2. Correlation model of the Hoehn-Yahr stage and the severity of depression.
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O6cyxaeHue. bo1 06Hapy>KeH CBOeOOpa3HbIM «IpaJJueHT TKeCTH»: HapacTaHHe
JlelPecCHBHON CUMIITOMATHKHU MPSMO KOPPEJIHUPOBAJIO C yBeJIUYeHHeM MOTOPHBIX Hapy-
meHUH U 60J1ee BBICOKOH cTasuel 3a6oieBaHus 1o XéHy u fApy. [Ipu aToM Takue pakTopsl,
KaK BO3PacT U I0JI MaljMeHTa, He MPOJAEeMOHCTPUPOBAIU CTATUCTUYECKH 3HAYMMOHN caMo-
CTOSITEJIbHOU CBA3M C BBIPAKEHHOCTHIO Aienpeccuu. CorsacHO JaHHBIM CKPUHUHTA C TTOMO-
mblo mkanel HADS, HaubGosiee pacnpocTpaneHHOH popmoit adpPeKTHBHOTO paccTpoiicTBa
B HCCJIelyeMOU KOTOPTe OKa3asach CyOKJIMHUYECKad Jelpeccus, BblsBleHHas y 68,6% mna-
1MeHTOB. Ha [10/110 KJIMHUYECKU BBIPAXKEHHOTO JIeNPECCUBHOI0 PACCTPOMCTBA NMPUILLIOCHh
9,9% caydaeB. Takoe pacnpezesieHHe XapaKTepHO AJisd 6ose3HU [lapkuHCOHA, rae apdek-
TUBHbIE CUMIITOMBI YAaCTO HOCAT «IO/ANOPOTOBBIN», HO KJIMHHUYECKU 3HAYUMBbIN XapaKTep,
CYILeCTBEHHO BJIMsISl HA Ka4eCTBO »KM3HU U IPUBEPXKEHHOCTD JieueHH0. CX0XKHe 3NuieMu-
0JIOTHYECKHE JaHHbIe PUBOJSAT B cBoeM HcciaenoBanud Hoxenb M.P. u fIxuo H.H. (2020)
[16].

CTaTUCTUYECKUH aHA/IM3 He BBIBUJ JOCTOBEPHBIX Pa3/JIMUUM N0 BO3PACTy MEXAy
TpeMsl rpyInnaMH NaldeHToB, CTPaTUPULUPOBAHHBIMHU 110 TsKecTH Jernpeccuu (p=0,853).
JTO TO3BOJISIET NPEANOJIOKUTb, YTO MHTEHCUBHOCTb JeNPECCUBHOW CHMITOMATHUKU B
GoJIbILIEH CTENeHU KOppeJHUpyeT C aKTyaJbHOU TSXKECTbI0 HelpoJiereHepaTUBHOIO IPO-
11ecca, HeXKeJIu € BO3pacTHBIMU GpaKTOpaMHu.

B To ke BpeMs Moka3zaTe i MOTOpHOH QyHKIMY, oeHuBaeMble o UPDRS-III, nocJe-
Jl0BaTeJIbHO YXY/ALIAJIKCh OT TPYINbI 6€3 JepecCHuH K Ipymnie ¢ KIMHUYECKH BbIpaXKEHHOU
Jenpeccrell. Kak 6pl1a mokasaHa, 6bljla YCTaHOBJIEHA 3HAYKMMas KOppeJsliMOHHas CBsI3b
MeX/y MO3JHUMH CTaAusAMU 3abosieBaHusA (3-4 mo XéH-Spy) U TSOKECTbIO JelpecCUBHBIX
HposiBJeHUM (puc.2). ITH pe3yabTaThl HAXOJSATCS B pyc/ie COBpeMEeHHOM KOHIIENIUH, ITpeJ-
noJiaramoiei o6IHOCTh HEHPOOUOJIOTrHIECKUX OCHOB NPOTrPeCCUPOBAHUS Kak MOTOPHOTO,
Tak U apdexkTuBHOro komnoneHtos BII [8-11]. [Iporpeccupyronias fereHeparys 3aTparu-
BaeT He TOJIbKO HUI'POCTPUAPHBIN 10paMHUHEPTUYECKUH Ny Th, HO U Me30KOPTUKa/IbHbIe/
Me30JIMMOUYEeCKHe CETH, a TAKKe CEPOTOHUHEPIUYECKYI0 M HOpPa/ipeHEPrUYecKyl0 CUCTe-
MbI. [10/106HBIN My/IbTHCHCTEMHBINA HEHPOMEJUATOPHBIN AePULIUT MOXKET OTEHLIUPOBATh
pa3BUTHE aHTEJOHUH, CHIXKEHHE MOTHBAIMU U, ONOCPEJOBAHHO, YCYTYOISATh ABUTATEb-
Hble HapyueHus [11, 13, 16].

Pe3ynbTaThl MHOropaKTOPHOTO PErpecCHOHHOTO aHalu3a MOATBEpPJUJIH, YTO CTa-
nus BIl aBasieTcss BeAyLMM MHTETrpasibHbIM INPEJUKTOPOM BBIPAXKEHHOCTH JelpPecCHH,
MPEBOCXO/SIIMM 10 MPOTHOCTUYECKON 3HAYMMOCTH ZieMorpadryeckue nokasartesau. Hamu
BBIBO/IbI COTJIACYIOTCS C JAHHBIMH KPYITHOT'0 MEX/1yHAapOAHOr0 MeTaaHaI13a, 06061uBLIe-
ro pesyabtaThbl 129 uccief0BaHUM U yCTAaHOBUBILIEro, 4YTO y nanueHToB ¢ BIl u fenpeccu-
el 06'beKTUBHO BhIlIe noka3aTeand 1o UPDRS-III u ctagus 3a6osieBaHusA, a «THKECTb BII»
OCTaeTCsl OJJHUM M3 HauboJiee BAIUHBIX IPEJUKTOPOB pa3BUTHs adPeKTUBHOM MaTo10-
ruu [17]. TakuM 06pa3oM, oJydeHHble HAMU pPe3y/bTaThl U JJAaHHbIE JIUTepaTypsl [18, 19]
MOJTBEPXKJAIOT TE3UC O KJII0UYEBOH POJIM CTaUU 3a60/1eBaHUSA KaK MapKepa, aKKyMyJIupy-
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I011ero MHGOPMAIMIO O TSXKECTH JBUraTeNbHOTo JeduinTa, QyHKIMOHAJbHBIX OTPaHU-
YEHUSIX U, KaK CJIe/ICTBUe, 0 HeHpo/iereHepaTHBHOM GpeMeHH, TeCHO aCCOLUUPOBAHHOM C
Jernpeccuen.

[lony4yeHHble JaHHble 0GOCHOBBIBAIOT HEOOXOJUMOCTb BHEJPEHUSl PETY/SPHOrO,
CTaIUAHO-OPHEHTHPOBAHHOTO CKPUHUHTIA JePECCUH Y BceX nmauueHToB ¢ BIl, ¢ oco6biM
BHUMaHHEM K JINIaM Ha O3/JHUX CTausX (3-4 no XéH-fpy). YuuThIBasi BbIsIBJIEHHYIO CBSI3b
CYyOKJIMHUYECKOH Jlelpeccuu ¢ 6oJiee TSKeNbIM MOTOPHBIM TPOdUIEM, JAHHOE COCTOSIHUE
c/leflyeT pacCMaTpPHUBaATh KaK MHUIIEHb JJisI pAaHHUX HeMe/JMKaMEeHTO3HbIX BMEIIATEbCTB,
BKJIIOYAIOL[MX KOTHUTUBHO-TIOBE/IEHYECKYIO TEPAIHI0, CTPYKTYPUPOBAHHYIO GU3UYECKYIO
aKTUBHOCTb Y TIATEeJbHYI0 ONTUMHU3ALUIO JopaMUHepruiyeckoil Tepanuu. [Ipu HespocTa-
TOYHOH 3P PEeKTUBHOCTH YKa3aHHBIX Mep N0Ka3aHO PacCCMOTPEHHE BONPOCA O Ha3HAYEHUH
AHTHU/IENIPECCAHTOB C YY€TOM NOTEHIMAJbHbIX JJEKAPCTBEHHBIX B3aUMO/IEICTBUH, a TaKXKe
MYJIBTUAUCIUIIMHAPHOE BeJleHHe NalMeHTa C MpUBJeYeHneM IICUXHATPa U KIUHUYECKO-
ro IcuxoJiora.

BoiBogbI. Y nauueHToB ¢ BII fenpeccrs Jarie HOCUT CyOKJIMHUYECKUH XapaKTep U
nMeeT GoJiee BBIPAXKEHHYI KOPPEJSIUIO C TsSXKeCTbI0 OCHOBHOIO 3a60JieBaHUs (CTaauel
no XéH-fpy ¥ BbIpaXKEHHOCTbIO MOTOPHOTO JAedHUIUTa), UeM C JeMorpadpuiecKUMHU napa-
MeTpaMu (Bo3pact, noJ). [losydeHHble pe3yabTaThl I0AYEePKHUBAIOT BaXKHOCTb CUCTEMATH-
YeCKOro CKpUHUHTA apPeKTUBHBIX PacCTPOUCTB ¢ yyeToM cTaguu BIl u Heo6xoAMMOCTD
peBEeHTUBHbBIX BMELIATENbCTB (IICUXOTepanus, HeMeJUKaMeHTO3Hble MOJX0/bl, KOppPEK-
I[Ms IPOTHBONAPKUHCOHUYECKOHN TepaluH) y»Ke NP BbISIBJEHUH MTOAIIOPOTOBOM CUMIITO-
MaTHKH, YTO TPeOYeT MYJbTUAUCIUIIMHAPHON OpraHU3aLU TOMOILH.

[Ipo3payHocTb HccnenoBaHus. UccaeoBaHre He UMEJIO CTIOHCOPCKOM MOAEPKKH.
ABTOpBI HECYT MOJIHYI0 OTBETCTBEHHOCTD 3a IPe0CTaBJIeHHEe OKOHYATEIbHON BEPCUH PY-
KOIIMCH B II€eYaTh.

Jexnapanys o pUHAHCOBBIX U APYTUX B3aMMOOTHOIIEHHUAX.

Bce aBTOpBI NpMHUMAJIK yyacTHe B pa3paboTKe KOHIENIUU U JU3aiiHa HcCae/i0Ba-
HUA U B HalMCaHUM pykonucu. OKoHYaTeJbHast BepcHsl pPyKONUCH GbLIa 0of06peHa BCeMU
aBTOpaMu. ABTOpPBI He N0JIy4Yad TOHOpap 3a UCC/Ie/loBaHUE.

BkJ1aj aBTOpPOB B MCC/leJOBAHUE:

Ucpaunosa I'yniosna MamacasiveBHa — pa3paboTKa KOHIEMI[UH, TPOEKTHPOBAHUE
MeTO/0JIOTMU HCC/Ie/I0BaHUs, HallMCAaHUE YePHOBUKA PYKOIMCH, HAQyYHOE PYKOBO/ICTBO

Ucpounosa 'yinpyxcopa llloxua ki3 — paboTa ¢ JaHHBIMH, HallUCaHHUe YepHOBHUKaA
PYKOIMCH, a/IMUHUCTPUPOBAHNE [TPOEKTA, PeAAaKTOPCKast MOAr0TOBKA PYKOIIUCH

CalutauuxyxaeB 3alHyTANHXYKa Pa3NUAAMHKYKA YIJIM — aHAJIW3 JJaHHBIX, BU-
3yasn3anus pe3yJabTaToB UCCIe0BaHUs

HacupaunoBa Haprusa AckapoBHa, Kyukaposa OguHa baxpaMoBHa — aHa/U3 JaH-
HBIX, HAallCaHUE YePHOBHKA PYKOIHCH, pe/laKTOpCKasi MOAr0TOBKA PYKOMHCH
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AHHOTanUs

BBeaeHue. [lepro/ nepBoro roja >XKM3HU OTHOCUTCS K KPUTHYECKOMY «OKHY pas-
BUTHSI», XapaKTEePU3YIOIINECS BbICOKOH MJIACTUMHOCTHI0 MUKPOGHOMA U €r0 YyBCTBUTEJIb-
HOCTBIO K BO3/IEMCTBUIO pa3JINYHbIX GAKTOPOB PAaHHETO MEePHO/A KU3HU. B 3TOT mepuof,
$opMUPYIOTCS OCHOBBI UMMYHHOM TOJIEPAHTHOCTH, 6apbepHON QYHKIMU KHUIIEYHHKA U
perynsa1uy BoCHaJUTeNbHbIX peaklil. B HacTosIee BpeMs pa3HbIMU aBTOpaMM MoOKasa-
HO BJIMSTHHE KHIIEeYHOW MUKPOQJIOPhI HA COCTOSTHUE 3/10POBbsl M PAa3BUTHE JIETEH MepBOTO
rozia »ku3Hu. llesib Uccies0BaHuA. V3ydynTh MeX/yYHApOAHbIM ONBIT B OLeHKE POJIU Ile-
PHUHATa/JbHBIX U MOCTHATA/JbHBIX GPAaKTOPOB B GOPMUPOBAHUH KHIIEYHOTO MUKpO6GHOMA
Y COCTOSIHUS 3[J0pPOBbs ZieTed NepBoro roja >ku3Hu. MaTtepuasibl U MeTOAbL. HamMu 661710
NPOAHAJM3UPOBAHO 36 My6BJUKALMHU PE3YJIbTATOB CUCTEMATHIECKUX 0030POB, KOTOPTHBIX,
MPOCIEKTUBHBIX PAaH/[OMHU3UPOBAHHBIX KOHTPOJIMPYEeMbIX HccaenoBanui (PKWU) u opuru-
HaJIbHBIX UCCJIe/IOBAaHNH, TOCBSIIEHHBIX TP06JeMe OLleHKHU POJIM NEPUHATANbHBIX U TIOCT-
HaTaJHbIX GAaKTOPOB B GOPMHUPOBAHMHU KHIIEYHOI'0O MUKPOOHOMA U €r0 CBSI3U C COCTOSIHU-
€M 3/]0pPOBbs JleTeH epBOro roja ,u3Hu. Pe3ynbraTsl M MX 06cykaeHune. DopMmupoBanue
KHUIIIEYHOI0 MUKPO6HOMa HAaYMHAETCsl C MOMEHTA POXK/IEHHUs U Mpe/ICTaBAsgeT co60i moa-
TalHbINA JTUHAMHAYECKHH MTPOIECC. YCTAHOBJIEHO, UTO CIIOCO6 poJjopa3pelleH st OKa3bIBaeT
CyIleCTBEHHOE BJIMSIHME HAa HAavYaJbHBIM COCTAaB MUKPOGHUOTHI KUIIEYHUKA. Y JeTeH, poxK-
IEHHBIX €CTECTBEHHBIM NYTEM, Mpeo6/alaloT MUKpoopraHu3Mbl ponoB Bifidobacterium,
Lactobacillus u Bacteroides, Torma kak y geTel, poXKIéHHbIX IIyTEéM KecapeBa CEYeHHsI, OT-
MeYyaeTcs CHIKeHHE MUKPOGHOTO pa3HO06pa3us U 33/lepiKKa KOJIOHU3ALUK KUIIeYHHKa.
CocTosiHMEe MUKPOGHOMa MaTepH, 0COOEHHOCTU €€ MUTAHUS U HATMYHE COMAaTUIECKUX 3a-
60JiIeBaHUH OKa3bIBAIOT CYLECTBEHHOE BIMSHUE HA MIEPBUYHYIO KOJOHMU3ALMIO KUILIEYHU-
Ka pe6éHKa. YCTaHOBJIEHO, UTO MUKPOOHUOTA MAaTEPH SIBJISIETCS OHUM U3 OCHOBHBIX UCTOY-
HUKOB MUKPOOPTraHU3MOB, llepeal0IuXCsl HOBOPOXKAEHHOMY B IepUHATAJIbHOM IlepHo/e.
Mukpo6romMa onpe/iesisieTcsl He TOJbKO ero TAKCOHOMUYECKHUM COCTaBOM, HO U MeTaboJIn-
YeCKOW aKTHBHOCTBIO, IPEX/Ee BCEr0 CIOCOOHOCTHI0O MUKPOOPTAaHM3MOB CUHTE3UPOBATh
6MOJIOTMYECKH aKTUBHbIE META60UTHI: KOPOTKOIENOYeyHble )KUpHbIe KUcaoThl (KIKK) —
ameTaT, MPONUOHAT U 6yTUPAT. YCTaHOBJIEHO, UTO 10 10 % cyTOYHOH NOTPEe6GHOCTH B 3HEP-
TUW y MJIaJIeHIIeB MOXKET MOKPBIBATHCS 32 CYET MUKPOOGHBIX METABOJIMTOB, MIPEXK/E BCETO
KXK. 3anepxka ¢popMHUpOBaHUS «BO3PACTHOTO» MUKPOOHOMA y JleTeld acCOLMUPYETCS C
3aMe/iJieHHeM MPUGABKU MacChl TeJla U JJINHBI TeJsa, a TAaKXKe C HapyLIeHUeM MPONOPIH-
OHaJIbHOCTU PU3nvecKoro pa3BuTHUsd. [laHHbIA GeHOMeH 0COGEHHO BBIPAXKEH B INEepBbIe
6-12 MecsineB KU3HU, KOTJ[a MUKPOOHUOTA HAXOAUTCA B CTAJMM aKTUBHOI'O CO3PEBAaHUS.
3aksnoueHue. KumedHblii MUKPOGHOM SIBJISIETCS BAXKHBIM 3BE€HOM, CBSI3YIOIINN GaKTOPbI
paHHEro Nepro/ia XKU3HHU C mpoLeccaMyu GU3NIECKOTO U ICUXOMOTOPHOI'0 PAa3BUTHS JleTel
NepBOro roja }xu3Hu. HapymeHus nponeccoB GopMUpPOBAHUS MUKPOGHOMA B 3TOT NMEPHUO/,
MOTYT aCCOLIMUPOBATHCS C OTKJIOHEHUSIMU PU3NIECKOTO PA3BUTHS, IOBBIIIEHHON HHpEK-
IIMOHHOH 3260/1€eBaEMOCThI0 U GOPMHUPOBAHUEM PYHKIUOHATBHBIX PACCTPOMNCTB KeTy/[049-
HO-KHILIEYHOTO TPAKTA, UTO NOAYEPKUBAET HEOOXOAUMOCTD paHHENH NPOPHUIAKTUKU U KOP-
PEeKIUU JUCOUOTUIECKUX COCTOSTHUM.

KioueBble cj10Ba: /IeTH MEPBOTo rofia KU3HH, KUIIEYHbIH MUKPOGUOM, TEpUHA-
TaJIbHbIE U MOCTHATa/IbHble GAKTOPBI, COCTOSTHHUE 3/J0POBbSI.
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Abstract.

Introduction. The first year of life represents a critical “window of development”
characterized by high microbiome plasticity and increased sensitivity to various early-
life factors. During this period, the foundations of immune tolerance, intestinal barrier
function, and regulation of inflammatory responses are established. Numerous studies
have demonstrated the significant influence of the gut microbiota on the health status and
development of infants in the first year of life. The aim of the study. To analyze international
experience in assessing the role of perinatal and postnatal factors in the formation of the gut
microbiome and health status of infants during the first year of life. Materials and Methods.
A total of 36 publications were analyzed, including systematic reviews, cohort studies,
prospective randomized controlled trials (RCTs), and original research articles focusing on
the role of perinatal and postnatal factors in shaping the gut microbiome and its association
with infant health outcomes. Results and Discussion. The formation of the gut microbiome
begins at birth and represents a stepwise dynamic process. The mode of delivery has a
significant impact on the initial composition of the intestinal microbiota. Vaginally delivered
infants are predominantly colonized by microorganisms of the genera Bifidobacterium,
Lactobacillus, and Bacteroides, whereas infants born by cesarean section demonstrate
reduced microbial diversity and delayed intestinal colonization. The maternal microbiome
status, nutritional characteristics, and the presence of somatic diseases significantly influence
primary intestinal colonization in newborns. The maternal microbiota has been identified as
one of the main sources of microorganisms transmitted to the infant during the perinatal
period. The microbiome is determined not only by its taxonomic composition but also by its
metabolic activity, particularly the ability of microorganisms to synthesize biologically active
metabolites such as short-chain fatty acids (SCFAs) — acetate, propionate, and butyrate. Up
to 10% of the daily energy requirements in infants may be covered by microbial metabolites,
primarily SCFAs. Delayed formation of an “age-appropriate” microbiome is associated with
slower weight gain, reduced body length increment, and impaired proportional physical
development. This phenomenon is especially pronounced during the first 6-12 months of
life, when the microbiota undergoes active maturation. Conclusion. The gut microbiome
represents a crucial link connecting early-life factors with physical and psychomotor
development during the first year of life. Disruptions in microbiome formation during this
period may be associated with impaired physical development, increased susceptibility to
infectious diseases, and the development of functional gastrointestinal disorders, highlighting
the importance of early prevention and correction of dysbiosis conditions.

Key words: infants, first year of life, gut microbiome, perinatal factors, postnatal
factors, health status.

BBeseHue. B nocieqHue fecsaTuieTHe Bce GOJIbIIEE YHUCJI0 HCCJAEJOBAHUNA U KJIHU-
HUYECKUX HabJII0JIeHUH pacCMaTPUBAIOT BOMPOCH] Pa3BUTHS 3a00JIeBaHUH, ITPEXK/e BCETO
XPOHUYECKHUX, U aCIIEKTOB MO/JlepKaHUs 3/J0pPOBbsl YeJ0BEKA C YYETOM BJIMSHHS MUKpPO-
6roma. Oco6oe 3HaUeHNE MUKPOOHOTA KUIIEYHUKA TPUOGPETAET B pAaHHEM MEPUOJE KU3-
HU, KOT/Ia MPOUCXOAUT MEPBUYHAS KOJIOHU3ALUS KeJAYA0IHO-KUIIEYHOTO TPaKTa U yCTa-
HaBJIMBAETCA B3aWMOJEHUCTBHE MEX/y MUKPOOPraHM3MaMU U OpraHu3MoM pebénka [1,
2]. llepros mepBOTO rojia }XU3HU OTHOCUTCSI K KPUTHUYECKOMY «OKHY Pa3BUTHS», XapaKTe-
pHU3YIOIEeMYCS BBICOKOHM MJIACTUYHOCTBI0O MUKPOOGHOMA U €ro 4YyBCTBUTEJNBHOCTBIO K BO3-
JleFCTBUIO Pa3IMYHbIX GAaKTOPOB PAHHETO MepHUOAa XKU3HU. B aToT nepuos ¢opmupyrorcs
OCHOBBI MIMMYHHOUW TOJIEPAHTHOCTH, 6apbepHON GYHKLIMHU KULIEYHHUKA U PETYJISIUN BOC-
NaJIMTEeJbHBIX peakiui [3, 4]. B HacTos1ee BpeMs pa3HbIMHU aBTOPAMH [TI0KA3aHO BJIHUSIHHE
KHUIIEeYHOU MUKPOQJIOPh! HAa COCTOSIHUE 3/I0POBbs M Pa3BUTHE JleTeN EPBOTO Io/ja }KU3HHU.
MuKpo6HOTa HOBOPOXK/AEHHBIX, ¥ KOTOPBIX MJIaJIeHUeCKHe KOJHUKH OTCYTCTBYIOT WJINA UX
MPOSIBJIEHUS] MEHEee BbIpa)kKeHbl, JOCTOBEPHO OTVIMYAETCS OT MUKPOOHOTO Mei3axa KUIIKH
y AeTeH, CTpaZaloliux KOJUKaMHU.

OpranusM yesioBeka cofepXUT o 100 TpJiH MUKPOOPTaHU3MOB, UTO NPUMEPHO B
10 pas npeBbILIaeT 0611e€e KOJTUYECTBO €r0 COGCTBEHHBIX KIeTOK. MUKpO61OTa pa3HbIX OT-
JleJIOB YeJI0BEYECKOT0 TeJla Celyac aKkTUBHO M3Yy4aeTcsl, HO CaMbli GOJIbIIONH MHUKPOOGHBIN
pe3epByap opraHu3Ma - 3TO KULIEeYHHK. B3auMOCBs31, BO3HUKAIOLIME B 3TOU 3KOCUCTEME,
BJIMSIIOT HA Pa3BUTHE U 3/J0pPOBbeE Yesi0BeKa. MUKPOOGHOM KHIIIEYHMKA BBITOJIHSIET HECKOJIb-
KO BaXKHEWIIHX GYHKLIMH: MeTab0JIMYeCKYI0: OH 06ecreyrMBaeT OpraHu3M X03siMHa He06X0-
JMMBIMH MUTATEJTbHBIMU BeLeCTBAMU U GMOAKTUBHBIMU MeTA00JUTAMH, KOTOPbIE MOTYT
IPOJyIIUPOBATHCSI HENMOCPEeACTBEHHO MUKPOOAMH HJIM ObIThb pe3ysJbTaTOM B3aWMOJEH-
CTBHSI C OPTAaHM3MOM XO035IMHA WJIM OKpYXKalollel CpeJibl; 3al[MTHYIO: OH MPEeJOTBPAILaeT
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KOJIOHM3ALMIO TaTOT€HOB, KOHKYPUPYS C HUMU WJIM BblJleJIsis aHTUMUKPOOHBIE BeJIKH, 4TO
obecrieyrBaeT T.H. KOJIOHU3AI[MOHHYI0 Pe3UCTEHTHOCTh. OH MO//lep>KMBaeT 1ieJI0CTHOCTh
6apbepa CJU3UCTON 060J0YKH U SBJISETCS BOXKHBIM KOMIIOHEHTOM B CO3pPEBAaHUU U KOOP-
JUHAUMU QYHKIMOHUPOBAHHUS UMMYHHOM CUCTEMBI B KHIIEYHHKE; KOOPAUHUPYIOIIYIO: OH
obecrieyrBaeT JByHalpaBJeHHOe B3aUMO/IeCTBHE OCH «MO3T — KHILIKA - MUKPOOGHOM», B
KOTOPBIX KHUILIeYHble MUKPOOBI IIyTEM CUHTE3a HEHPO TPAHCMUTTEPOB, TOPMOHOB U JIpy-
IMX aKTUBHBIX Cy6CTaHIMNA B3auMozelcTBYOT ¢ LIHC; anureHeTudeckyr: oH BJIUSET Ha
3KCIPECCHI0 TEHOB, 3a CYET MPOAYLIMPYEMbIX METAab0JUTOB OCYLIECTBISET MPOLECCHl Me-
tuaupoBanus JIHK, MoanduKanuu rucTOHOB M MOXET CIOCOGCTBOBATH 0O6Pa30BaHUIO
Mukpo-PHK, 610kupyromumx nepesayy reHeTHYECKOTO CUTHa/IA K CUHTEe3y GeJika onpeje-
JIEHHOTO CTpoeHHs. B cocTossHuM 3y6uo3a (HOpMaJbHOTO CTAaGUIBHOTO GHOLIEH03a) 3TH
GYHKIMM KUIIEYHOM MUKPOGHUOTHI 00eCledynBaloT 3/,0pOBbe X03sIMHA, HO NMpHU JHUcOu03e
HapyLIeHUs 3TUX GQYHKIUH CTaHOBATCSA BeAYIIMMY MeEXaHU3MaMH Pa3BUTHsI 60JIE3HU.

Iesib uccaeaoBaHusA. U3y4ynTh Mex/yHapOAHbIN ONBIT B OLleHKe POJIY IepUHaTalb-
HBIX U IOCTHATaTHbIX GAaKTOPOB B GOPMHUPOBAHUHU KUIIEYHOTO MUKPOOGHOMA U COCTOSTHUSA
3/10pOBbs JleTel MePBOro rofia »KU3HU

MaTepuanbl 1 MeToAbl. HaMu GbLI0 MpOaHAJIU3UPOBaHO 36 MyOGIUKALMU Pe3yib-
TaTOB CHUCTEMATHYECKUX 0630pPOB, KOTOPTHBIX, NMPOCIEKTHUBHBIX PaHAOMH3UPOBAHHBIX
KOHTpoJInpyeMbIxX ucciaenoBanuil (PKW) u opurnHanbHbIX HCCaeJ0BaHUM, NOCBSEHHBIX
npo6JieMe OLlEHKHU POJIM TMepPUHATaJbHBIX U MOCTHATAJHbIX GpaKTOpoB B GpOpMUPOBAHUU
KMIIIEYHOI'0 MUKPOGHOMaA U €ro CBsI3U C COCTOSIHHEM 3/10POBbs IeTel NePBOro rojia »U3HHU.
ABTOpBI pelasu psiJ BONPOCOB 0 poJikd GOpMUPOBAHUS KULIEYHOTO MUKPOOGHOMA B paHHEM
IIEPHO/ie )KU3HU CO CTAaTyCOM 3/10pOBbs, 0 GaKTOpax paHHEro Nnepuo/a *KU3HH, BIAUSAIOIIHE
Ha opMHpOBaHHE KHUILIEYHOTO MUKPOOMOMA, METAbOJUYECKOH aKTUBHOCTH KHIIEYHOU
MHUKPOOUOTHI U €€ 3HaYeHUe /i1 GU3UYeCKOro pa3BUTUSA JeTell epBOro roJja »KU3HH, 0
BO3MOKHOCTSX NPOPUIAKTHKH U KOPPEKLUU HapylIeHUH GOpMUPOBAHUS KUILIEYHOT'O MU-
KpoOuoMa B paHHEM BO3pacTe.

Pe3ysibTaThl HCCIeA0BaHMSA U 00CykAeHHe. CoBpeMeHHbIe HCCIeJOBaHUs CBU/e-
TEeJbCTBYIOT O TOM, YTO HapyLIeHUs MpoleccoB GOPMUPOBAHUSA KUILIEYHOTO MUKpOOHOMa
B paHHEM BO3pacTe MOTYT ObITh aCCOLMMPOBAHbI C MMOBBILIEHHBIM PUCKOM Pa3BUTHS HH-
beKMOHHBIX 3a60JIeBaHUM, a/lJlepruyecKoi MaToJsoruy, QyHKIMOHAJbHBIX HapyLIEHUH
YKEJIYZ,0YHO-KUIIEYHOT0 TPAKTa, a TaKKe MeTaboJMYeCKHUX PACCTPOUCTB yxe B NepBbIH
roJl ’KU3HH U B TIOCJIeYIOIYe BO3pacTHbIe epuoAsl [5, 6]. Ha cocTaB 1 GyHKIIMOHATBHY O
aKTUBHOCTb KUIIEYHOW MUKPOOGHOTHI MJIAJI€HIIEB OKA3bIBAIOT BJIUSIHUE MHOTOYHCIEHHbIE
daxTopbl, BKJIIOYas COCTOSIHHE 3/10pOBbsl MaTepH, TedeHHe GEPEMEHHOCTH, CII0CO6 poJio-
paspelieHus], TUNl BCKapMJIMBaHUs, IpUMeHeHNe aHTHGaKTepHalbHbIX NPenapaToB U yc-
JIOBUS1 OKpy»Kamolei cpefpl [2]. CoBpeMeHHas KoHLenuusi GopMUpPOBaHUS MUKPOGUOTHI
— KOJIOHM3aLMs KUIIeYHHUKa HOBOPOXK/JEHHOT0 — ONpe/iesiseTcsl KaK Co3/JaHue OaKTepHu-
aJIbHOTO coobiecTBa de nNovo MoJ, BJAUSHHEM MAaTEePUHCKUX, AUETHYeCcKHX, dapMaKoJsIo-
IMYeCcKUX U Apyrux GaKkTOpOB OKpY:Kalolllei cpesibl, B TOM YHCJ/E, HAIPUMEP, U TAKUX KaK
HaJInyMe B CeMbe JIOMalllHUX »KUBOTHBIX [7]. B cBA3W ¢ 3TUM aHa/IM3 COBPEMEHHBIX JIUTeE-
pPaTypHBIX JaHHBIX, OCBAIIEHHBIX BAUSAHNIO GaKTOPOB paHHETO Mepuo/ia *KU3HU Ha dop-
MHpOBaHHeE KUIIEYHOTO MUKPOGHOMA U COCTOSIHUE 3/J0POBbS JIeTel epBOro rojia »u3HY,
ABJISIETCS aKTYaJbHOU 3a/jauel neuaTpuu U MpodraIaKTUIeCKON MeUIMHBI.

dopMupoBaHUE KUIIEYHOTO MUKPOGHOMA B paHHEM Iepuojie u3Hu. PopMupona-
HUe KHUIIEeYHOr0 MUKPOOHMOMa HAauMHAETCs C MOMEHTA POXK/EHUsI U MpeJCTaBJ/IsAeT COO0H
NO3TAaNHbIM AWHaAMU4YeCKUH npouecc. [lepBUYHas KOJIOHM3aLUA KeJTYA0YHO-KHUIIEYHOIO
TPaKTa OCYLeCTBJISETCS MUKPOOPraHW3MaMH, NepeJalolMMUCs OT MaTePH U OKPY’Kalo-
el cpeibl B NepBble Yachl U JHU nocsie poxjaeHus [1, 8]. YcraHoBeHo, 4yTo croco6 po-
Jlopa3pelleHrs OKa3blBaeT CYLeCTBEHHOE BJMSIHME Ha HayaJIbHbIH COCTaB MUKPOGUOTHI
KMUIIEeYHHUKA. Y JleTel, pOK/IEHHBIX eCTECTBEHHBIM MY TEM, IPe06/1a/jlaloT MUKPOOPraHU3MBI
pozoB Bifidobacterium, Lactobacillus u Bacteroides, Torza kak y feTeil, pox/1EHHbIX Y TEM
KecapeBa CeYeHHs], OTMeYaeTCsl CHHXKeHHe MUKPOOHOTO0 pa3Ho06pasus U 3a/iepkKa KoJio-
HU3auuu kuileyHuka [9, 10]. JanHble pa3udus MOIYT COXPAHSATbCS B TeueHHe MepBhIX
MecslleB KU3HU U BJIUATH HA CTAaHOBJIEHHEe UMMYHHOH cucTeMbl pe6éHka [11]. BaxkHyto
posib B $OpMHUPOBAaHUHM MUKPOGHOMA KHIIEYHUKA UTrpaeT TUI BCKapMJuBaHUdA. ['pygHoe
MOJIOKO COJIEPKUT GMOJIOTHUYECKH aKTHBHbIE KOMIIOHEHTBI, BKJII0Yasi 0JIUTOCaxapu/bl, UM-
MYHOIJIOOY/JIMHBI U aHTUMUKPOGHbIE MeNTH/IbI, CIIOCOBCTBYOLHE POCTY 6UbHI06aKTepU
¥ GOopMUPOBAHHUIO 3aIUTHOI0 MUKPOGHOTO npodus KuuiedHuka [12, 13]. UckyccTBeHHOE
BCKapMJIMBaHMe, HECMOTPS HAa 3HAYUTEbHOE COBEPIIEHCTBOBAHME COCTaBa COBPEMEHHBIX
aJlalTUPOBAHHBIX CMeCeH, XapaKTepU3yeTCcsl UHbIM MUKPOGHOTHUYECKHMM npoduseM [14].
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JlonosHUTEbHBIMU QaKTOpaMH, BIAUSAIOIIMMH Ha MPOLECCh KOJOHU3ALUM KHULIEYHHKA,
SBJISIIOTCS reCTallMOHHBIN BO3PACT, aHTUOAKTepHaibHasl Tepalus B HEOHATaJbHOM IIEPHO-
Jle U YCJI0BUsI OKpy»Katoleil cpefibl [8, 15]. Bo3elicTBre aHTUOMOTUKOB B paHHEM BO3pac-
Te MOXKET NMPUBOJUTH K CHHXKEHHUI0O MUKPOOHOr0 pa3Hoo6pasusi, HapyLUIEHUIO TPOAYKIIUH
KOPOTKOLENIOYEYHBIX KUPHBIX KUCJOT U MOBBILIEHUIO PUCKA PAa3BUTHUS JUCOMOTHUIECKUX
COCTOsTHUH [16].

dakTopbl paHHEro nepuojia >XKU3HH, BAMALLKMEe Ha GOPMHUpPOBAHHE KHIIEYHOTO
MuKpo6uoma. [lo JaHHBIM HcceloBaHUHN Arrieta U COaBT., COCTOSIHUEe MUKPOOHUOMa MaTe-
pHY, 0COGEHHOCTH €€ MUTAaHUS Y HaJMyMe COMaTHYeCKUX 3a60eBaHUN OKa3blBaIOT Cyllle-
CTBEHHOE BJIUSIHUE Ha MTEPBUYHYIO0 KOJIOHU3ANMIO KUIIeYHUKa pe6éHKa [17]. YcTaHOBJIEHO,
YTO MUKpPOOGHOTA MATEPH SBJSETCS OJHUM U3 OCHOBHBIX HCTOYHHKOB MUKPOOPTaHU3MOB,
nepesallUXCcsl HOBOPOXK/IEHHOMY B llepMHATaJbHOM nepuose. UBaHoBa H.A. v coaBT. oT-
MeYaloT, YTO NPUMeHeHHe aHTUOAKTepUabHbIX NpenapaToB BO BpeMsi GepeMeHHOCTH
aCCOLMMPYETCs CO CHM)KEHHEM MHUKPOOHOT0 pa3Hoo6pasus Y HOBOPOXK/AEHHBIX U 3aMejl-
JieHueM GOPMHUPOBAHHUS OOGJMraTHOW MUKpodJophl KulledHuKa [18]. OmpenesneHo, 4yTo
BHYTPUYTPOOHOE BO3/leHCTBUE aHTUOMOTHUKOB MOXKET U3MEHSATh MeTa00/IMYECKYI0 aKTUB-
HOCTb MUKPOOHMOTHI pe6GEHKA B MepBble MeCsAIbl KU3HU. MeTaboMuecKrue HapylleHUs y
MaTepH, BKJIIOYask O)KMUPEHUE U TeCTalMOHHbIN caxapHbIM AuabeT, CBI3aHbl C U3MEHEHHEM
COCTaBa MUKPOGHOTHI KHIIEYHHMKA MJIaJIeHIIeB, B YACTHOCTU CO CHIKEHHUEM COZlEpKaHUs
Bifidobacterium spp. 1 yBesinueHHeM YCI0BHO-IAaTOTeHHBIX MUKpoOopraHu3mos [19]. OxHa-
Ko B pa6otax Dominguez-Bello 1 coaBT., moka3oHa, 4To, cioco6 pojopaspellieHus IBJIsSETCS
OJIHUM U3 KJII0UeBbIX GpaKTOPOB, ONpeies 0K PAHHIOI MUKPOOHYIO0 KOJIOHU3AIMI0 K-
meyHuka [1]. [leTH, poxki€HHbIE eCTECTBEHHBIM MYTEM, MOJIYYal0T MUKPO(I0PY POLOBBIX
NyTel MaTepH, TOTAA KaK IIPU KecapeBOM CeYeHUHU NepBUYHAsA KOJOHHU3ALHs OCYIeCTBIs-
eTCs MperMyIleCTBEHHO MHUKPOOpPraHU3MaMu OKpy:karolei cpeas! [19, 20]. CuzpopeHko
C.B. ¥ cOaBT. yCTaHOBWJIY, YTO y JeTeH, pOKAEHHBIX IyTEM KecapeBa Ce4eHUs, OTMedaeTCs
CHIDKeHHUE coJiepkaHus 6MUI00aKTepUuid U JIAKTOOAIMIIJI B TeYEeHHE TEePBBIX 6 MeCAIEeB
»KU3HU, YTO MOXET ObITh CBSI3aHO C MOBBILUIEHHBIM PUCKOM MHPEKIIMOHHBIX U ajlJlepruye-
CKUX 3aboJsieBaHuM [21].

B pa6oTe Shao ¥ coaBT., pasjuyuss MUKpPo6HOMe, 00YCJIOBJIEHHbIE CIOCOG0M POJIOB,
MOTYT COXPAHATHCS 0 KOHIA MEPBOro rofia >KM3HU U OKa3bIBaTh BJIUSHHE HA UMMYHOJIO-
IrMYecKyl0 PeaKTHUBHOCTb opraHusMa pe6éHka [11]. 'pyaHoe BckapMJIMBaHUE SIBJISETCS
BeZymuM pakTopoM GOpPMHUPOBAHUSA 6JATONPUSITHOTO MUKPOOHOTO MPOPHUIIS KUIIIEeYHUKA
B paHHeM Bo3pacTe [12]. [pyziHOe MOJIOKO COZEPKUT OJIMTOCaXapH/ibl, CIOCOOCTBYIOIIHE
cesleKTUBHOMY pocty Bifidobacterium spp. u mpoAyKIUU KOPOTKOLLENOYEYHbIX KUPHBIX
kucaoT. Kucenea E.Il. ¥ coaBT. nokasasiy, 4TO y JeTel, HaXOASALMXCS Ha UCKIIYATETbHO
Ipy/lHOM BCKapMJIMBaHWH, GOPMHUPYETCs MeHee pa3HO06pa3HbIH, HO 6osiee GYHKIIMOHAb-
HO CTaOUJIbHBIM MUKPOGHUOM, 06eCTIEYNBAIIMHN 3aIUTY CIU3UCTON 060JT0UKU KUIIIEYHUKA
[22]. K TpeM rozaM cocTaB MUKPOGHUOTHI GbLI TOYTH NMOJHOCTBIO TPEJCTABJIEH 0OJUTaTHbI-
MU aHa3po6aMH, U3 KOTOPBIX 710 22% cocTaBisiad 6udu06aKkTepun; NIpy 3TOM ObIIU BbI-
sIBJIeHbl 3HAYUTe/bHble HH/UBU/IyalbHble PA3/JIU4Hsl B COCTABE MUKPOOHUOTHI, YTO CBUJE-
TeJIbCTBOBAJIO O BKJIaZle B 3TOT COCTaB MHOI'MX GpaKTOPOB BHelIHeH cpesibl. Kak M3BeCTHO,
HaubOJIBLIYI0O OHTOTeHETUYECKYI0 3HAYMMOCTb UMEET COCTAaB MUKPOOGHOTHI B IePBbIe JIHU
Y HeJle IV )KM3HU MJIAJI€HIa; B IMTUPOBAHHOM HCCJIe/IOBAaHUM YKAa3aHO Ha BECOMYIO JIOJIIO B
COCTaBe KUIIEYHON MUKPOOUOTHI ¥ 3ZJ0POBBIX JleTel Ha 3TOM 3Tarne JakTobarusa [23]. ITo
JaHHbIM Korpela u coaBT., npuMeHeHUe aHTUOUOTUKOB B IIEPBble MeCAIbl }KU3HU NPUBO-
JUT K CHUXKEHHI0O MUKPOGHOI'0 pa3HO06pa3usl M HapyLIeHUI0 NPOAYyKIIMH MeTa60JIUTOB MU-
KPOGHOTHI, B TOM YHCJIe KOPOTKOLIENIOYEYHbIX >KUPHBIX KUCJIOT [16]. BapaHoB A.A. ¥ coaBT.
YKa3bIBAIOT, YTO YACThIe FOCIUTAIN3ALMH, 0COOEHHOCTHU CAHUTAPHO-TUTHEHUYECKUX YCJIO-
BMH M OTPaHUYEHHbIM KOHTAKT C MaTEPUHCKON MUKPOQJIOPOX MOT'YT HErATUBHO BJIUATH HAa
dbopMupoBaHMe MUKPOOHOMA KUIIEYHUKA Y ZleTel IePBOro rofia }KU3HU [24]. YcTaHOBJIEHO,
YTO COBOKYIHOE BO3/leMCTBHE HEGIAroNpUsITHBIX GAaKTOPOB PaHHETO NMepHo/ia XKU3HU MO-
KET MPUBOAUTHL K GOPMHUPOBAHHUIO AUCOUOTUYECKHUX COCTOSIHUM, aCCOIMUPOBAHHBIX C Ha-
pylieHHeM HMMYHHOI'0O OTBETA U IOBBIIIEHHOH 3a60/1€BaEMOCTBIO B IIEPBBIN TOJL )KU3HHU [5,
25]. Selma-Royo M, Calatayud Arroyo M, et al., BBIIBHJIH, YTO: «...KOJIMUECTBO GaKTEPHUH po-
noB Bacteroidetes u Bifidobacterium 651710 CHIDKEHO y [leTel, pOAUBIIUXCS MMyTEM Kecape-
Ba CeYeHMs], y KOTOPbIX HabJojannuch 6osee BbicokUe z-6asbl UMT 1 cooTHoLeHus Beca
Y JIJIMHBI B TedeHHe NepBbIX 18 MecaleB ®U3HU. UMUTHPOBaHHBIN 3NUTEJNNN KMIIEYHUKA
JleMOHCTPHUPOBAJI 60Jiee BhIpaXKeHHY0 6apbepHy0 GYHKLMIO STTUTENUS U CO3peBaHUE KU-
IIeYHHUKA, a TaKXKe 6oJiee BbICOKUH UMMYHOJIOTHYeCKUH oTBeT (akTuBauus nytu TLR4 u
BbICBOOOK/IeHHE TPOBOCIATUTENbHBIX LIUTOKUHOB) MPU BO3/leMcTBUM (eKaJbHBIX CyIep-
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HaTaHTOB, MOJIYYeHHbIX NPU JOMALUIHUX PO/aX, 0 CPAaBHEHHIO C JIeTbMH, POJAUBUIMMUCS
IyTeM KecapeBa ceuyeHus...» [26]. AHaIM3, OCHOBAaHHbBIM Ha cHUCTeMaTHU4YecKOM 0630pe Jiu-
TepaTyphl B 6a3ax JaHHbIX PubMed, Scopus u Web of Science myTem aHanusa ctatel U Usy-
YeHMUs] CI0XKHBIX B3aUMOJIeICTBUI MeEX/Y KecapeBO CEYeHUEM U KUIIEYHONH MUKPOOUOTON
HOBOPOX/IEHHOTO, IPOSICHSIET MHOI'OTPaHHbIE MOCJI€e/ACTBUS 3TUX MUKPOOHBIX U3MEeHEHUH
JUIs 3/l0POBbsS U Pa3BUTHS HOBOPOXK/EHHBIX [27].

MeTabosm4eckast aKTUBHOCTb KULIIEYHON MUKPOGHUOTHI U €€ 3HaYEHHUE /111 3/0POBbS
JleTel mepBoro roJia >kM3HU. MUKpo6GHOM ompe/iesisieTcsl He TOJIbKO ero TAKCOHOMHUY€eCKHUM
COCTaBOM, HO U MeTab0IMYEeCKON aKTUBHOCTBIO, IPEX/Ee BCET0O CIOCOOGHOCThI0O MUKpOOpra-
HHU3MOB CHHTE3WpPOBATb OMOJIOTHUYECKH aKTHBHbIE MeTaboJUThI. K 4uci1y KiaroueBbIX Me-
TabOJIUTOB KUIIEYHON MHUKPOOGHOTBI OTHOCATCS KOPOTKOLENOYeUHbIe HUPHbIE KHUCJIOThI
(KXXK) — anerat, mponuoHaT ¥ GyTUpaAT, 06pa3ymoliuecs B pe3ysbTaTe MUKPOGHOU dep-
MeHTalLUU HelepeBapuBaeMbIx yrieBozoB [28]. KKK urpatoT BaxkHeH111y10 poJib B IO/ /ep-
»KaHUHM TOMeO0CTa3a KUIIeYHUKa, PeTyasaUU1 6apbepHON QYHKIUU 3NUTENUS U MOLYJIALUN
HMMYHHOT0 oTBeTa [29]. YcTaHOBJIEHO, YTO UMEHHO B paHHEM Bo3pacTe GOPMHUPYIOTCS Me-
XaHU3Mbl B3auMogenlctBus Mexay KKK u UMMyHHBIMU KJI€TKaMH CJIU3UCTOW 060JI0UYKH
KUIIeYHHKa. Furusawa u coaBT. moKa3asiu, 4TO OYTHPAT COCO6CTBYeT quddepeHIIupoOBKe
peryasaTopHbix T-K/J1eTOK, o6ecneyuBamInx GopMUpoBaHHe UMMYHHOW TOJIEPAHTHOCTH
B paHHeM oHToreHe3e [30]. [JlaHHBI MexXaHU3M HUMeeT 0CO060e 3HAaUYeHUe B MePBbIM Tof,
»KU3HU, KOTZ]a TPOUCXO/IUT aKTUBHOE «06yueHHe» HMMYHHON CUCTEMbI U CHMXKEHUE prcKa
Pa3BUTHUSA aJIEPTUYECKUX U BOCIAJUTENbHBIX 3a00sieBaHui. [lo faHHBIM Arrieta U cOaBT,,
cHmkeHue npoaykuuu KXXKK B panHeM Bo3pacTe accouupyeTcs € OBBILIEHHON NPOHHUIA-
€MOCTBhI0 KHIIEYHOTO 6apbepa M YCUJIEHHEM CHUCTEMHOIO BOCHAJMTEJNbHOr0 oTBeTa [16].
JTO, B CBOIO 0Yepe/ib, MOXKET CIOCOOGCTBOBATh Pa3BUTHIO QYHKIIMOHAJBHBIX HAapYLIEHUH
YKEJIY,0YHO-KUIIEYHOT0 TPAKTa, YaCThIX MHPEKIIMOHHBIX 3a60JIeBaHUI U aJlJIeprudecKon
[aTOJIOTUM Y JleTeld mepBoro roja >ku3Hu. OrnpejiesieHO, YTO YPOBEHb U COOTHOLIEHHE
KOPOTKOLIENOYEYHbIX KUPHBIX KUCJIOT B KHLIEYHHUKE MJIaJIeHI[eB 3aBUCAT OT XapakKTepa
BCKapMJIMBaHUs. ['pyZHOE MOJIOKO COZIEPXKUT OJIMTOCaXapu/ibl, KOTOpbIE CJAYXKaT cy6CcTpa-
TOM /17151 6UPUI06aKTEPHU — OCHOBHBIX MPOJYIIEHTOB alleTaTa M MPONHOHATa B PpAHHEM
Bo3pacTe [13]. 3To o6ecnieyrBaeT popMHUpOBaHHE MEeTA60IUYECKHA AKTUBHOTO U GYHKIHO-
HaJIbHO MOJTHOLIEHHOTI'0 MUKpo61oMa.

Kucenesa E.Il. 1 coaBT. 0TMeYaloT, 4TO y JleTeH, HaXOAALMXCA Ha IPYAHOM BCKapM-
suBaHuy, KoHLeHTpauusa KKK B kase Bobille U XxapakTepusyeTtcs 6osiee 6J1aronpusTHbBIM
COOTHOIIIEHHEM, [0 CPABHEHHUIO C ZIETbMH Ha MCKYCCTBEHHOM BCKapMJIMBaHuU [22]. YcTa-
HOBJIEHO, YTO JJaHHBIH (aKTOp OKa3bIBaeT 3alUTHOE JIeHCTBUE HA CAU3UCTYIO 00004YKY
KMIIEeYHUKA U CIOCOOCTBYET CHUXKEHHIO YaCTOThl KUIIEYHBIX KOJTUK U QYHKIIMOHAJIbHBIX
paccrpoiicTs. Ilo nanHbpiM Korpela u coaBT, paHHee mMpuUMeHeHHe aHTHGAKTepHUaJbHBIX
npernapaToB NPUBOAUT K CHKeHUI0 mpoaykiuu KKK 3a cuéT momaBieHUss 06/ IMraTHOM
Mukpodopsl, npexae Bcero Bifidobacterium spp. u Lactobacillus spp. [16]. Takue usme-
HeHUs1 HauboJiee BbIpakeHbl B IEpBble MeCs bl >KU3HU U MOTYT COXPAaHATHCS JIJINTENbHOE
BpeMs. KKK y4yacTByIOT B peryJsiiiuy aHepreTHieckoro o6MeHa, BCacblBAaHUM MHUKpO3Jie-
MEHTOB U GOPMHUPOBAHUU HOPMAJIbHOT0 PU3NIECKOTO PAa3BUTHS JleTeN paHHEro Bo3pacTa
[24]. ByTupaT, B 4aCTHOCTH, ABJISIETCS OCHOBHBIM HCTOYHHUKOM 3HEPTHUHU JJIsI KOJIOHOLUTOB
U CIOCOOCTBYET IO//IEPXKaHUI0 [[eJIOCTHOCTH KUILIEYHOTO 3nuTesrs. Robertson u coaBT.
IIOKa3aJy, YTO HapylleHust MUKpo6HoH npoaykuuu KXXK B paHHeM Bo3pacTe MOTYT ObITh
aCcCOLMMPOBAHBI C 3aMe/iJIeHMeM NMPHUOGABKU MaccChl Tesa, U3MEHEeHHEeM MeTaboIM4YecKoro
npoduJIs ¥ NOBBILIEHHBIM PUCKOM GOPMUPOBAHUSA METAB0JINIECKUX PACCTPONCTB B asb-
HeleM [5].

Posib KHIIeYHOTO MUKpo6HOMa B GOPMHUPOBAHUK (GU3UUECKOTO PA3BUTHSA JeTel
nepBoro roja xxusHu. Pusndeckoe pa3BUTHE JleTel ePBOTO ro/ja XKU3HU SBJSETCS UHTe-
rpasibHBIM MOKa3aTeJieM COCTOSIHUS 3/J0pOBbsl U OTPaXKaeT 0COGEHHOCTHU MUTAaHHUS, oOMe-
Ha BellecTB M QYHKIIMOHAJBHOTO COCTOSIHUSI OPTaHOB M CUCTeM. B mocsie/jHUe rofbl BCé
6oJiblllee BHUMaHUE YZe/seTCsl POJIM KUIIeYHOT0 MUKPOOHOMa Kak 0HOro u3 GaKTOpOB,
yYaCTBYIOIIMUX B PETyJasLUU MPOLECCOB pocTa U Habopa Macchl Tesa B paHHEM BO3pacTe
[5, 31]. ABTops! Robertson R.C., Manges A.R,, Finlay B.B., u Prendergast A.]. npu usyyeHuu
KMIlIeYHasi MUKPOOHOTA B MEpBble MeCsLbl )KU3HU aKTUBHO y4acTBYeT B 9HEPreTUYEeCKOM
oOMeHe 3a CYET pepMeHTALMH NMUIIEBbIX CYOCTPATOB U CHHTE3a MeTab0JIUTOB, 06eCIequ-
BaIOLIUX JOMOJHUTENbHbIA 9 HepPTeTUUeCKUH BKJIAJl B OpraHu3M pe6éHka [5]. YcTraHoBJIEHO,
4yTo 10 10 % CyTO4YHOM NOTPEGHOCTH B 9HEPTUHU ¥ MJIa/IEHI[EB MOXKET ITOKPbIBATHCS 32 CUET
MHUKPOOHBIX MEeTabOJUTOB, IPEK/ie BCero KOPOTKOLeNOYeYHbIX dKUPHBIX KUCJIOT. Blanton u
COaBT. IOKa3aJIy, YTO 3a/iep’kka GopMUpOBaHHSA «BO3PAacCTHOrO» MUKpo6UOMa Y JleTel ac-
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COLIUUPYETCS C 3aMe/IJIeHHeM NPUOaBKU MacChl TeJsla U JJIMHBI TeJla, 2 TAKXKe C HapylleHHeM
NPONOPIMOHANBHOCTU Pu3ndeckoro pa3Butus [31]. JaHHbIN dpeHOMEeH 0COGEHHO BhIpa-
>KeH B nepBble 6-12 MecsilieB XXU3HH, KOr/la MUKPOOMOTA HAXOAUTCS B CTaAJUU aKTUBHOTO
co3peBaHus. [lo fanHbIM BapaHoBa A.A. ¥ C0aBT,, y AileTel ¢ AUCOUOTUIECKUMH U3MEeHEeHU-
MU KHUIIeYHOW MUKPOQJIOPHI Yallle BbISIBISAIOTCS OTKJIOHEHUs [TI0Ka3aTeslel pu3ndeckoro
Pa3BUTHSA OT BO3PAaCTHBIX HOPMATUBOB, BKJIIOYAsi HEZ,0CTATOUYHYO PU6ABKY Macchl Tesa U
3aMe/iJleHHe TEMIIOB pocTa [24]. ABTOpbI OAYEPKUBAIOT, UTO JJAHHbIE HAPYLIEHUS Hepe/-
KO COYeTarTcs ¢ QYHKIMOHAJbHBIMU PACCTPONCTBAMHU KEJIYA0YHO-KULIEYHOTO TpaKTa.
OnpegesneHo, uto JoMuHupoBaHue Bifidobacterium spp. u Lactobacillus spp. B kuineunuke
MJIa/IeHIleB CIOCOOCTBYeT 6oJiee 3 PEeKTUBHOMY YCBOEHUIO HYTPUEHTOB U MO/ JI€PXKAHUIO
ONTHMa/JIbHOTO MeTabosMdeckoro craryca [12, 32]. 3TM MUKPOOPraHU3Mbl y4acTBYIOT B
pacllenyieHu! YIJeBO/I0B, CUHTe3e BUTAMUHOB IPyNNbl B U peryasuuu JunuaHoro ob6Me-
Ha. PaHHee HapylieHre MUKPOGHOTO 6aslaHCca, CBSI3aHHOE C MPUMeHeHHeM aHTHOUOTHKOB,
aCCOLMMPYETCs C U3MEHEHWEM TPAeKTOPUM pocTa B NMePBbIX I'0J] »KU3HH, BKJIIOYas KakK Jie-
bULIUT Macchl TeJla, TaK U e€ U36bITOYHbIN Habop [16]. YcTaHOBJIEHO, UTO JJaHHbIE U3MeHe-
HUSI MOTYT COXPAHSATBHCA M B MOC/EAYIOIIMe BO3paCcTHbIe nepuoabl. UBaHoBa H.A. 1 coaBT.
OTMEYaloT, YTO y JleTel MepBOro roja KU3HU C BbIpaXKEHHBIMU JJUCOMOTHYECKUMU HU3Me-
HEHUSIMHM KUILeYHUKA Yallle peruCTPUPYIOTCS PU3HAKK HYTPUTUBHON HELOCTaTOYHOCTH,
TUNOTPOPUU U CHKEHHOH aZlanTallMOHHOM CTOCO6HOCTH opraHu3Ma [33].

[Io ganubIM Victora U coaBT., rpyAHOe BCKapMJIMBaHUe obecredrBaeT GpopMHUPOBa-
HUe 6JIarONPUSTHOTO MUKPOOHOTO U META00JINYECKOro MPoduIs, ClIOCOOCTBYIONIErO rap-
MOHHUYHOMY GU3MYECKOMY Pa3BUTHIO JieTel nepBoro roja xusHu [12]. [leTu, Haxoasuue-
Csl Ha UCKJIIOYUTEJBHO I'PY/IHOM BCKapMJIMBAHUH, XapaKTepHU3yloTcs 60Jiee CTabUIbHBIMU
TeMIlaMH{ pOCTa U MeHblIeN 4YaCTOTOM OTKJOHEHUN Macchl Tesa. [pyiHOe BCKapMJIMBaHUE
accouuupyercs ¢ 60Jiee BLICOKUM YPOBHEM MPOAYKIIMH KOPOTKOILENOY€eYHbIX )KUPHBIX KUC-
JIOT, YTO TOJIOKUTEJIbHO BJIMSET Ha 9HEPTeTUYeCKUH 06MEH U POCTOBBIE NMPOLECCHI y MJla-
JeHnes [22].

Bo3MokHOCTH TPOPUIAKTUKY U KOPPEKIIUM HapylleHUH GopMUPOBaHUS KUIIEYHO-
ro MMKpo6roMa B paHHeM Bo3pacTe. CoBpeMeHHble Hay4yHble JJaHHbIE CBU/ETETbCTBYIOT O
TOM, 4TO INpolecchl GOPMHUPOBAHUS KHULIEYHOTO MUKPOGHOMA B PaHHEM INepPHUO/ie KU3HHU
SBJISIIOTCS MOTEHIIMAJbHO MOAUUIIMPYEMBIMH, YTO OTKPbIBAET IIUPOKHE BO3MOXXHOCTHU
JU1s TpoQUIAKTHUKY HapyLIEHUH 3/10pOBbs Y ZieTel epBoro rojia »usHu [34].

[lo manHbIM BapaHoBa A.A. ¥ COaBT., KJIIOYEBBIM HaIlpaBJIeHHEM NPOPUIAKTUKU
JHUCOMOTUYECKUX COCTOSIHUH SIBJISIeTCS MOAJAEeP)KKa U COXpaHeHHe I'PyHOro BCKapMJ/IMBa-
HUA Kak pusmnosioruyeckoro pakropa GopMUpoOBaHUs ONTUMAJbHOTO MUKPOOHOTO U Me-
TaboJinyeckoro npoduss KUIleyHUKa [24]. YcTaHOBJIEHO, YTO HCKJIIOUYUTENbHO T'PyJHOE
BCKapMJIMBaHMeE B IlepBble 6 MeCsLEB XKU3HHU CIIOCOBCTBYET JJOMUHUPOBaHUIO 6Mdua06aK-
TepUM M CHIKAaeT PUCK QYHKLMOHAIbHBIX HapyIIEHUH >KeJyJOYHO-KUIIEYHOr0 TpPaKTa.
Victora v coaBT. HO{4EPKHUBAIOT, YTO IPYIHOE BCKapMJIMBaHHE OKAa3bIBAET J|0JITOBPEMEHHOE
MOJIOXKUTEIbHOE BJIHUSIHUE Ha POCT, UMMYHHYIO PE3UCTEHTHOCTb U MeTabou4YecKoe 3/10-
poBbe pebEHKA, B TOM YHCJIE 32 CYET ONOCPEJOBAHHOTO BO3/IEHCTBUS Yepe3 MUKPOOHOM
KHIleyHHKa [12].

B cBoeli pa6oTe Szajewska 1 coaBT., MprMeHeHHe TPOGHOTUKOB B paHHEM BO3pacTe
MOJKeT CII0COGCTBOBATh HOPMaJIM3allMi MUKPOGHOT0 COCTaBa KHUIeYHUKA, CHUXKEHHUIO Ya-
CTOTBI aHTUOMOTHUK-AaCCOLMUPOBAHHOM AMaper U GYHKIIMOHAIbHBIX PACCTPOUCTB NMHUILEBaA-
penus [34]. OfHaKo aBTOPbI OTMeYaloT, YTO 3P PEKTUBHOCTh MPOOUOTUYECKUX IITAMMOB
SIBJISIETCSI CTPOTO clieliupUIHON U TpebyeT MHAMBHUyaAbHOTO moaxona. Kucenesa E.II. u
COaBT. YKa3bIBAIOT, UYTO HMCIOJIb30BaHUE NPEOUOTHKOB U CUHOMOTHUKOB y JIeTell mepBoro
roZia KM3HU MOXKET CIIOCOOGCTBOBATh BOCCTAHOBJIEHHIO NMPOAYKIMU KOPOTKOLENOYEYHBIX
YKUPHBIX KUCJIOT U YJIy4IlIeHHIOo NoKa3aTeaeld Gpu3ndeckoro U QyHKIMOHAIbHOTO Pa3BUTHSA
[22]. OnpenesieHo, YTO palMOHAIbHOE NMpPUMEHEeHHEe aHTHOGAKTepHabHbIX MpPenapaTos,
OorpaHuYeHre HeOoOOCHOBAaHHOW aHTHUOMOTHUKOTEPAIWHM, a TAKXKe ONTHMU3ALUS YCIOBUM
yXo/ia 32 pe6EHKOM SIBJISAIOTCH BXKHBIMU KOMIIOHEHTAMU CTPATeruu NpopuaIaKTUKH Hapy-
meHUH GopMHUPOBAHHUS KUIIEYHOI0O MUKpOGHMOMa B paHHeM Bo3pacTe [16, 35]. Samarra A,
Flores E, Bernabeu M, et al., noziuepKHy/H: «... IPUXOZUM K BBIBOJY, YTO HEKOTOPbIE JUETH-
YecKHUe CTpaTeruy, BK/I4das clieliudruieckre Npo6UOTUKU U pyrue 6UOTHUKHU, MOTYT CTaTh
MOTEHLMAJIbHO LIEHHbBIMU UHCTPYMEHTAMH JJ151 MOAYJIMPOBAaHUS MaTepPUHCKO-HEOHATAb-
HOW MUKPOOHUOTBI B 3TOT PAaHHUN KPUTHYECKUH MEPHOJ, UTO NMO3BOJIUT JAOCTUYb IieJIeBBIX
IoKasaTeJiel 3/J0pOBbsl Ha NPOTSKEHUU BCEH XKU3HU...» [36].

BbIBOAbI. AHA/IN3 COBPEMEHHBIX JIMTEPATYPHBIX JaHHBIX CBU/IETENBLCTBYET O TOM,
YTO KHUIIEYHbIH MUKPOOGHOM UIpaeT KJIYEBYIO posb B GOPMHUPOBAHUH HMMYHHOI0, Me-
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Tab0JINYECKOI'0 U COMAaTUYECKOTO 3/I0pPOBbs JleTel MepBoro ro/ja XXU3HU. PaHHUIN nepuo/,
YKU3HU TPEJICTABJsAET COO0H KPUTUYECKOE «OKHO BO3MOXXHOCTEH», B TeUEeHHE KOTOPOTO
baxkTopbl NepUHATANBHOIO U MOCTHATA/JIbHOTO NTEPHO/Aa OKA3bIBAIOT ONpe/iesoliee BIU-
sIHUe Ha CTaHOBJIEHHME MUKPOOHBIX COOOIECTB KHULIEYHHKA. YCTAHOBJIEHO, UYTO COCTOSIHHE
3/10pOBbsI MaTepH, CIIOCOO pojopaspelieHts], TUIl BCKAPMJIMBAaHUs, MeJMKaMeHTO3HbIe U
CpesoBbIEe BO3/IeMCTBUS OKa3bIBAIOT 3HAYMMOE BJIMSHUE HA COCTAB U MeTAab0IMYECKYIO aK-
THUBHOCTb KHUIIEYHOU MUKPOOUOTHI MJaZieHIleB. MeTa6oiMnyecKasi akTUBHOCTb KUIIEYHOUN
MHKPOOUOTHI, ONTOCPelOBaHHAsl CHHTE30M KOPOTKOLENOYEYHbIX >KUPHBIX KUCJIOT, ABJISIET-
Csl O/IHUM M3 KJIIOYEBBIX MEXaHU3MOB, Yepe3 KOTOPbIH GaKTOpbl paHHEr0 Mepuo/ia XKU3HU
BJIMSIOT HA COCTOSAHUE 3/10POBbA JleTel NepBoro roja »u3HU. KopoTkonenoyeyHble KUp-
Hble KUCJOThI yYacTBYIOT B PEry/Isiliud UMMYHHBIX peaKLUH, 3HepreTU4ecKkoro o6MeHa U
nojasep>KaHUU 6apbepHON QYHKIIMM KUILIEYHUKA Y JleTel paHHero Bo3pacta. KulneyHbli
MHUKPOOHUOM SIBJISIETCS BaXKHBIM 3BEHOM, CBA3BIBAIOIUM (AaKTOPbI PAHHETO NepHuo/ia XK13-
HU C nponeccaMy GU3UYeCcKOro U ICHXOMOTOPHOTO Pa3BUTHSA JleTel NePBOro rojia »U3HU.
Hapyuienusi ero ¢opMHUpoBaHUs MOTYT OKa3blBaTh HEGJAronpUsTHOE BJIWSHUE Ha POCT
U Maccy Tesa. [loHMMaHNe MexaHHM3MOB BJIHUSAHUSA GAKTOPOB PaHHEro NepHuo/ia >KU3HU Ha
dbopMupoBaHUE KUIIEYHOTO MUKPOOHOMA OTKPBIBAET MEePCINEeKTUBDI /i pPa3paboTKH 3¢-
beKTUBHBIX MPOPUIAKTHIECKUX U JIeueOHO-AMarHOCTUYECKUX MePOIIPUSTUH, HAallpaBJIeH-
HbIX Ha COXpaHeHHe U yKpeIlJleHue 3/J0POBbs JleTel NepBOro roja *U3HHU.

IIpo3payHOCTb HUccaeA0BaHUA. O6ecrieueHO OTKPBITOCTBIO U MOJTHOTON HHbOpMa-
UM, JOCTYIIHOCTbIO B UHTEPHET CalTax Y a/leKBaTHOU MEeTO/L0JI0TUel UcCe,0BAaHUS.

Jexnapanys o GUHAHCOBBIX U APYTUX B3aMMOOTHOIIEHMSAX. ABTOPbI 3asIBJIAIOT,
YTO HCCJIe/lOBaHUE NPOBO/MJIOCH B OTCYTCTBHE KaKHUX-IMO0 KOMMepUYeCcKUX Ui GUHAHCO-
BBbIX CBfI3€H, KOTOpbIe MOIJIM 6bl OBITh UCTOJKOBAHbI KaK MOTEHI[UaJIbHbIA KOHQJIUKT UH-
TEpecoB.
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AHHOTanus

BBeaeHue. [IpoG/iieMa OXMpeHUsl y JeTed NpPOJO/DKAaeT NpPUBJeKaTb BHUMaHHUe
neauaTpoB Bcero Mupa. 0co6yo BaXXHOCTb UMeET Pa3BUTHE KOMOPOUJHONW MaTOJIOTHUH, a
MMEeHHO NopaXkeHHe MoYeK. B nmaToreHese moyeyHbIX HapylleHUN NPU OXKUPEHUU JIEXKUT
KaK MeTaboJIMuecKre HapylleHUs, TaKk U reHeTHYecKas JeTepMUHHUpPOBaHHas Npezpac-
M0J1I0KEHHOCTb. M3yyeHHe JaHHBIX GaKTOB NO3BOJIUT BbIJEJUTH IPYIITY BBICOKOTO pHUCKa
cpefu leTel c OXKUpPEeHUeM ISl IPOBe/ieHUs] PAHHUX MPOPUIAKTUYECKUX U JIeUeOHbIX Me-
ponpusTuil. llesib Mccae0BaHUSA- U3YYUTb B3aUMOCBSI3b QYHKI[MOHAJIbHBIX PACCTPONUCTB
nouek c nosuMmopdusmom resa FTO y geteii c oxxupeHrem. MaTepuasi M METOAbI. 06CIe/0-
BaHO 211 fleTell ¢ a/lMMEHTAPHBIM 3K30T€HHO-KOHCTUTYLIMOHA/IBHBIM OXXUPEHUEM, U3 00-
CJ1e/JOBaHHOU BBIOOPKU 6OJBbHBIX CGOPMHUPOBAHbI TPYIIIbI 10 TUIIAM paclpe/ieIeHUs XKU-
pOBOM TKaHU: IpyIna JieTel ¢ abJOMUHAJbHBIM THUIIOM paclpeie/IeHusI )KUPOBOU TKaHU;
rpyniy jeTel ¢ paBHOMEPHBIM THIIOM paclipe/iejleHus] >KUPOBOUN TKaHU. ['pynny KoHTpo-
Js coctaBuad 104 pe6eHKa aHaJIOTMYHOTO BO3pacTa U MoJia C HOpMaJbHOM Maccou TeJa.
Hamu ucciejoBaHbl 0CO6EHHOCTH aHTPOIIOMETPUYECKHX JJaHHBIX, IPOBe/IeHbl GMOXUMU-
YecKHe U MOJIeKYJISIpHO-TeHeTHUYeCKUX UCCIe/loBaHUs, BKIOYas oNpe/ie/ieHHe 3KCKpeluu
aJIbOyMHHA C MOYOU, YPOBHS I[UCTATHHA, pacyeTa CKOPOCTU KJIYy6OYKOBOU PUIbTpaLIUH,
onpefeneHue noaumopdusma reHa FTO. Pe3ysibTaThl X 06CYKAEHME. HAIIU UCCIe0Ba-
HUS IIOKA3aJId, UTO Y ieTel ¢ abj0MHUHAJbHbIM O)KUPEHUEM YacTOTa reHoTUNa AA 6bL1a 60-
Jlee BbICOKOH (28,4%) 1o cpaBHEHUIO C TPYINIOHN JileTell C paABHOMEPHBIM TUIIOM OXKUPEHHUS
(16%) co cTaTUCTHYECKU 3HAUUMBIM IpeuMyLecTBOM (x2=4,529, p=0,034). 3To n103B0JI1JI0
HaM OTHECTH reHOTHUI AA K Ipe/ipacroJiaramliemMy o pa3BUTHI0 ab,0MUHAJIbHOTO OXKHUpe-
HUsA. Y HocuTeJsiel reHoTuna A/A, Kak y JieTell ¢ ab/JOMHUHa/IbHbIM THIIOM OXXHUPEHUs, TaK
U ZieTel C pAaBHOMEPHBIM THUIIOM OXXKUPEHUSI, 0TMeYasicsl HAau6OoJIbIINN YPOBEHD aTbOyMHUHA
Mouu (77,03+6,52 mr/n u 54,11+5,17 mr/n), a y geteil ¢ HocuteabcTBOoM reHotuna T/T
HauMeHbIIU# (38,83+5,03 mr/n u 21,39+3,14 mr/a; p<0,001). Y netell ¢ paBHOMEPHbIM
TUIIOM OKUPEHUsl NIPU HOCUTEJbCTBE MyTAaHTHOIO TeHoTUNAa A/A 0TMedasoch CHUXKeHHe
YPOBHS LIUCTAaTHHA KPOBY U MOBbILIIEHHE CKOPOCTH KJIY60UKOBOM PUIbTPALUK, UTO CBU/E-
TeJIbCTBOBAJIO O TUNepPUIbTPAL MY, ABJIAILENCs Ha4a/I0M TIaTOJI0OTUYeCKUX H3MeHEeHUH B
MOYKax NPU 0XKUPEHUMU. Y leTel c abZ,0MUHAIbHBIM O)KUPEHHEM U HOCUTEeJIbCTBOM I'€HOTH-
na A/A B OT/IMYHeE OT ieTel C pABHOMEPHBIM OXXKUPEHUEM Ha6JII0a/10Ch TOBbILIEHHE YPOB-
Hsl IUCTAaTUHA W CHUXKEHHEe YPOBHS CKOPOCTH KJIYOGOUKOBOM QUJIbTpPALMH, YTO SIBJISAIOCH
NposiBJIeHHEeM IJIoMepyJionaTHel oXKMpeHUsl. 3aK/JII0UeHue. VcciejoBaHNA TOKa3aly, YTO
nosnuMopdusm rera FTO y geTeld ¢ oxkupeHHEM, acCOUUPYIOTCS C QYHKIMOHAIbHBIM MO-
paxxeHueM novek. Hocutenu reHotuna A/A c abgoMUHaIbHBIM OXKUPEHUEM 6oJiee oABep-
>KeHbI Pa3BUTHIO0 METAO0JNYECKUX HAPYIIEHUH, 2 UMEHHO MeTab0JINYeCKOMY NMOPAKEHUIO
MOYeK, YTO BbIPA3UJIOCh B 3HAYMTEJbHOM MOBBILIEHUH YPOBHSA MUKPOAJbOYMUHYPUH, N1a-
TOJIOTUM YPOBHS [[UCTATHHA U CHIXKEHHUS] CKOPOCTHU KJIYOOYKOBOM QUIBTPAIUU.

KioueBble c0Ba: MeTabo/iMyecKkoe NnopakeHue MoYekK, OXKUpPeHUe, 1eTH, MHUKpPO-
anbOyMUHypus, quctaTtuy, red FTO.

POLYMORPHISM OF THE FTO GENE (RS9939609) AS A RISK FACTOR FOR EARLY KIDNEY
DAMAGE IN CHILDREN WITH OBESITY

L.M.Garifulina!?

1. Samarkand State Medical University, Samarkand, Uzbekistan.
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Abstract.
Introduction. The problem of obesity in children continues to attract the attention
of pediatricians worldwide. The development of a comorbid pathology, namely kidney
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damage, is of particular importance. In the pathogenesis of kidney disorders in obesity, both
metabolic disorders and genetically determined predisposition lie. Studying these facts will
allow us to identify a high-risk group among children with obesity for early preventive and
treatment measures. The aim of the study is to study the relationship between kidney
functional disorders and FTO gene polymorphism in children with obesity. Material and
methods. 211 children with alimentary exogenous-constitutional obesity were examined,
and from the examined sample of patients, groups were formed according to the types of fat
tissue distribution: a group of children with abdominal fat tissue distribution type; a group
of children with a uniform fat tissue distribution type. The control group consisted of 104
children of the same age and sex with normal body weight. We investigated the features
of anthropometric data, biochemical and molecular genetic studies, including determining
the excretion of albumin with urine, cystatin levels, calculating glomerular filtration rate,
and determining the polymorphism of the FTO gene. Results and Discussion. Our studies
showed that in children with abdominal obesity, the frequency of the AA genotype was
higher (28.4%) compared to the group of children with moderate obesity (16%) with a
statistically significant advantage (2=4.529, p=0.034). This allowed us to classify the AA
genotype as predisposing to the development of abdominal obesity. Both in children with
abdominal obesity and in children with moderate obesity, the highest level of urine albumin
(77.03£6.52 mg/1 and 54.11+5.17 mg/1) was noted in carriers of the A/A genotype, and the
lowest in children with carriers of the T/T genotype (38.83+5.03 mg/l and 21.39+3.14 mg/I;
p<0.001). In children with a uniform type of obesity, carriers of the mutant A/A genotype
showed a decrease in blood cystatin levels and an increase in glomerular filtration rate,
which indicated hyperfiltration, which is the beginning of pathological changes in the kidneys
in obesity. In children with abdominal obesity and carriage of the A/A genotype, unlike
children with moderate obesity, an increase in the level of cystatin and a decrease in the
glomerular filtration rate were observed, which is a manifestation of obesity glomerulopathy.
Conclusion. Studies have shown that the polymorphism of the FTO gene in children with
obesity is associated with functional kidney damage. Carriers of the A/A genotype with
abdominal obesity are more susceptible to metabolic disorders, namely metabolic kidney
damage, which is expressed in a significant increase in the level of microalbuminuria, a
pathology of the level of cystatin, and a decrease in glomerular filtration rate.

Key words: metabolic kidney damage, obesity, children, microalbuminuria, cystatin,
FTO gene.

BBeaeHue: B nocsiejHYe fecaATUIETHUS 0O)KUPeHHe y leTel U I0JPOCTKOB IpHo6pesio
XapakTep IV106a71bHON MeJUKO-coLalbHON Npo6seMbl [1]. Hapsay ¢ MeTabonuyecKUMU U
CepZlevyHO-COCYAUCTBIMU OCJI0KHEHUSIMU BCE GoJiblliee BHUMaHUe yZe/IseTcsl paHHeMy I0-
paXkeHHIO OYeK KaK OJHOMY M3 KJIMHUYEeCKH 3HAYMMBbIX N10C/1eJCTBUH U30bITOYHON MaCChl
Tesa [2]. OfHUMU U3 HauboJlee paHHUX MapKepoB HeppONaTUH NPU OXKUPEHUU SABJISIOTCSA
MUKPOATbOYMUHYPHUS U CHUXKEHUE CKOPOCTH K1y60uKkoBoU dunbrpanuu (CK®), orpaxato-
IIMe HavyaJIbHble CTaJAUM [JIOMepyIApHOHN AucOYHKIUM U GOpPMUPOBAaHUeE runepduabTpa-
LUOHHOT0 MOBpeXeHus novex [3,4].

MukKpoasb6yMUHYpHsl pacCMaTPUBaeTCsl KaK paHHUN NPeAUKTOP 3HA0TeHaTbHON
JAUCPYHKIMU U reHepaIM30BaHHOTO COCYJUCTOr0 NOBpeXJeHus, a cHkeHue CK® y netei
C O)KMpeHHeM MOXeT CBU/IeTe/IbCTBOBAaTb 0 GOPMUPOBAHUHU XPOHHUYECKON 60JIe3HU NoYeK
yKe B IleJuaTpUYecKoM Bo3pacTe. YUUTbIBasA, YTO NoYeyHasl TKaHb y JleTeld HaxOAUTCS B
CTaJu1 QYHKIMOHAJbHOTO CTAaHOBJIEHUS], BO3/lelicTBUe MeTaboMyecKux pakToOpoB pHUcKa
(MHCY/IMHOPE3UCTEeHTHOCTb, XPOHUYEeCKOe HU3KOWHTEHCUBHOEe BOCHaJ/ieHHe, AUCIUNu/e-
MU, aKTUBAllUsl PeHWH-aHTMOTEeH3UH-a/Ibl0OCTEPOHOBOM CUCTEMBI) MOXeT NPUBOAUTH K
60Jiee GLICTPOMY MPOrPECCUPOBAHUIO CTPYKTYPHO-PYHKIIMOHAIbHBIX U3MeHeHUH [5,6].

BaxkHyto poJsib B $OpMUPOBAHHUU OKUPEHUS U €Tro OCJIOXKHEHUN UIpaloT reHeTH-
yeckre ¢akTopbl. OJHUM U3 HanboJsiee M3YYEHHBIX eHeTUYeCKUX MapKepoB SIBJISETCH
nonuMmopdusm rera FTO (fat mass and obesity-associated gene), B 4yacTHOCTU BapuaHT
rs9939609 [7,8]. HocuTenbcTBO aiensi pucka (A) acCOLUMUPYeTCs C MOBBILIEHHON Maccon
TeJsla, YBeJIMYeHNeM >KUPOBOM MacChl, HHCYJMHOPE3UCTEHTHOCTbIO U MeTaboJMYeCKUMHU
HapyweHUsAMU. OZlHAKO BJMSHHE JAaHHOTO NOJUMOpPPH3MA He OTPaHUYMBAETCSA TOJbKO
pery/siniell sHepreTU4YecKoro 6asaHca - peAnoJaraeTcs ero yyacTve B MexaHM3Max Xpo-
HHUY€eCKOro BOCHaJIeHUs, OKCUJATUBHOrO CTpecca U COCYAUCTON AUCPYHKIMHU, YTO MOTEH-
LIMaJIbHO MOKeT CIIOCOOCTBOBATh paHHEMY NopakeHU!o novek [10].

B ycnoBusax pacTylel pacipocTPaHEHHOCTH JIeTCKOT0 OXKHPEHUs 0CO0YI0 aKTyalb-
HOCTb NpUobpeTaeT U3y4eHUe B3auUMOCBA3U MexAy noaumopéusmom FTO (rs9939609),
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C pa3sBHTHEM MHUKPOAJbOYMHUHYPHH, HapylleHHeM YPOBHS LUCTaTHHA U HW3MeHEHUSIMHU
CKOPOCTH KJ1y604YKOBOM GuabTpanuu [9]. BeisiBieHUe reHeTHYEeCKU JleTEPMUHUPOBAHHOM
peApacnooKeHHOCTH K TOYeYHbIM HapylLIeHUSM IT03BOJIUT BbIZEJUTh IPYINY BBICOKOTO
pHCKa cpesiu JieTell ¢ OKMpPEeHUEM [IJisl TPOBe/leHUs] PpAaHHUX NPOPUIAKTUUECKUX U Jedeb-
HBbIX MeponpusATUi. [Ipu aTOM abj0MHUHa/IbHOE OXKHUPEHUE SIBJIsIeTCsl HauboJiee 0CI0KHEH-
HbIM KOMOPOU/JTHOM MaTOJIOTHEH 110 CpaBHEHHUIO C APYyruMHU dopMami [3].

TakuM o6pasoM, uccieoBanue posiu noaumopdusma resa FTO (rs9939609) B pas-
BUTHUU MUKDPOAJIbOYMUHYPHUHU U cHIKeHUH CK® y neTeil ¢ oxxupeHHeM SBsIeTCS aKTyaslb-
HBbIM HallpaBJIEeHHEM COBPEMEHHOH NejuaTpuu U HePoIOrMH, HallpaBJIeHHbIM Ha PAaHHIOIO
JMAarHOCTHUKY, NMepCOHU(UKALUI0 HAGJIOAEHUS U NpeAylpex/eHue IporpeccCUupoBaHUs
XPOHUYECKOU 60JIe3HU N0YEK BO B3POCJIOM BO3PACTE.

Ilesib paGOTHI: H3YYUTh B3aUMOCBSI3b GYHKIMOHATBHBIX PACCTPONUCTB MOYEK C I0-
aumopdusmom reHa FTO y neTeil ¢ oxxupeHrneM

Marepuasa u MeToAbl: o6cenoBaHo 211 geTell ¢ alMMeHTapPHBIM 3K30TeHHO-KOH-
CTUTYLHOHATbHBIM OXKUpeHHEM. McciieJoBaHUsI MPOBEeIeHb] B CEMENHBIX OJUKINHUKAX T.
CamapkaH/ia, a Takke B 06J1aCTHOM 3HJOKPUHOJIOTMYECKOM JiucraHcepe CaMapKaH/ICKOH
obJiactu. U3 o6ciejoBaHHOM BBIGOPKHU 60BbHBIX CGOPMHUPOBAHBI C/eAYIOIINE TPYIIIbI:

['pynna geTtei c a6J0MHUHaNIBHBIM THIIOM pacnpeziesieHus )KupoBoi Tkauu (AO) - 123
JeTel. [Ipy BbIGOPKE JAHHOW KaTeropuu JieTell OpueHTUPOBAJIMCh Ha IIOKa3aTe Iy o6’beMa
Tasiuu Boiile 90 MepreHTUIs JJisl COOTBETCTBYIOIIEero Bo3pacra u nosa (UMT -30,71+0,42
Kr/Mm2).

['pynma geTel ¢ paBHOMEPHBIM THUIIOM paclpe/ie/ieHUd )XUPOBOM TKaHU - 88 feTeit ¢
3K30TreHHO-KOHCTUTYI[MOHAJIbHBIM O’)KHPEHHEM, UMeBLIMX 06'beM Tasuu HUxe 90 nepieH-
THUJIS1 COOTBETCTBEHHO Bo3pacTy U nouy (MMT -28,61+0,32 kr/m2)

['pynmy koHTpoJg cocTosna u3 104 geTelt c HOpMaJIbHOM Maccoy Tesa JARHHOMY BO3-
pacty, noay u pocty (UMT 20,13+0,96 kr/m2). ['pynmnbl cpaBHEHUs ObLIN UAEHTHYHBI 110
BO3pacTy U mosioBoMy coctaBy (p>0,05).

CKPUHUHT MUKPOAJbOyMUHYPUH NTPOBOAMJICS B YTPEHHEHN MOPLMU MOYHU C UCIOJb-
30BaHUEM TecT-1os10coK Micral-test (Roche Diagnostics) ¢ AnanazoHoOM 4yBCTBUTENbHOCTH
0-100 mr/a. /lasee KOHLEHTpPALMIO aJlb0yMUHA ONpeJesssidi UMMYHOTYpOUUMeTpHYe-
CKUM MeTO/0M Ha aHasu3atope Beckman Coulter AU 480. Ha ocHOBaHUU MTOJIyY€HHBIX JaH-
HbIX PACCUUTHIBAIIM YPOBEHb 3KCKpenuU aabObyMuHa (Mr/j). Pe3ysbTraT cuuTascs MmoJio-
YKUTEJIbHBIM IIPU KOHI[EHTPAIUH alb0yMuHa 60siee 20 Mr/j1 B pa30BOU yTpeHHEN MOPLUU
MOYH.

OnpeneneHnne ypoBHA nuctatuHa C oCylecTB/sSJIOCh UMMYHOTYpOUJHUMeTpHYe-
CKUM METO/IOM C JiaTeKCHBbIM ycuseHueM (DiaSys, [epmanusi). MeTos ocHOBaH Ha ¢oOTO-
MEeTPUYECKOM HM3MepeHUH peaKlIUH aHTUTeH-aHTUTeJ0 MexAy LucTtaThHoM C U creru-
drUYeCKMMHU aHTHUTEJaMHU, UMMOOU/IM30BaHHBIMU Ha MOJIMCTUPOJIOBBIX YacTULaX. Pacuét
CKOPOCTH KJ1y604K0BOM puibrpanuu (CK®, ma/mun/1,73 M?) nposoauu o popmysie Xo-
yKa Ha OCHOBAaHHUM KOHIIEHTpaluu nucratyuHa C.

leHoTUnMpoBaHue nonuMopdusma rera FTO (rs9939609) BrinoIHAIN METOAOM I10-
JIUMepa3HoH IIeNMHOM peaKIuK C a/l/IeJIbHOU JUCKpUMUHALMel. Peakiuy o6paTHOM TpaHc-
kpunuuu u [11P ocyuecTB/IAINCE C IpUMeHeHHeM KoMMepYeckux Habopos 000 HIIP «Jlu-
Tex» (Poccuiickas ®enepanus). JHK Beigensnn u3 neprudepudeckoil KpoBH NMaliMeHTOB
MeToZ0M GeHOJI-XT0pOPOPMHON IKCTPAKLIUH.

CTaTUCcTHUYECKYI0 06pabOTKy JaHHBIX MPOBOJUJIM C UCIOJb30BaHUEM MPOTrPaMMBbI
Statistica 10. [lpuMeHaMCE METO/AbI NapaMeTPUYEeCKON U HellapaMeTpHUYeCKOM Bapualu-
OHHOM CTAaTUCTHUKHU C pacyéToM cpesHel apudmeTrudeckoil (M), cTaHZAPTHOrO OTKJIOHE-
HUA (0), cTaHAAPTHON OMIMOKU cpesiHero (m) M OTHOCUTE/bHbIX Noka3aTesnel (%). OueH-
Ky CTaTUCTUYECKON 3HAYMMOCTH Pa3/IMYMN OCYIIeCTBJIM 0 KpuTeputo CThioZieHTa (t) ¢
olnpe/ie/leHHeM YPOBHS 3HAYMMOCTH (p). B reHeTHYeCcKOM aHaIM3€ PACCUUTHIBAIN YaCTOTHI
aJlyiesiedl ¥ TeHOTHIIOB, @ TaK)Ke ITPOBEPSIJIM COOTBETCTBUE pacnpe/ie/ieHUsI FTeHOTHUIIOB PaB-
HOBecHI0 Xapiu-Balin6epra ¢ HCIO0/Ib30BaHUEM KPUTEPHS X2; pa3/IM4Usl CIMTATUCh CTATH-
CTUYECKH 3HAaYUMbIMH 1pH p<0,05.

PesynbpTaThl Mccief0BaHUs: IPU U3YYEHUU PE3Y/IbTATOB, HAMHU ObLI OIleHEH BKJIA/
nonuMopdusma reHa FTO (rs9939609) B dopmupoBaHre oxxupeHHUs y AeTell. [IpoBesén
aHaJ/IM3 4aCTOThI pacnpe/ie/ieHus ajijiesied ¥ reHOTUIIOB B 3aBUCUMOCTH OT THIIA paclipejie-
JIEHUs )KUPOBOM TKaHU. 0611jast XapaKTePUCTHUKA paclipe/iesieHUsI Ipe/CTaB/IeHa B TabIuLEe
1.
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Ta6suna 1. YacToTa reHOTHINOB M asliesieid noumMmopdusma rena FTO (rs9939609) B
3aBUCUMOCTH OT TUIIA pacnpejesieHUs )KUPOBOH TKaHH NPU OKUPEHUM Y JAETeil.
Table 1.Frequency of genotypes and alleles ofthe FTO gene polymorphism (rs9939609)
depending on the type of fat tissue distribution in childhood obesity.

FeHOTUNLI AO n=123 PO n=88 Mpynna koHTpons n=104
abc % abc % abc %
TIT 24 19,5 33 36,4 42 40,4
T/A 64 52,04 41 46,6 45 43,2
A/A 35 28,4 14 16,0 17 16,3
Annenun n=246 n=176 n=208
T 112 45,5 107 61 129 62,0
A 134 54,5 69 39 79 38

[Ipy aHasM3e pacnpe/ie/ieHusl FeHOTUIIOB YCTAaHOBJIEHO, UTO Y ZileTel ¢ ab/JoMHUHAb-
HbIM O)XMpeHueM 4YacTtoTa reHoruna AA coctaBusa 28,4%, 4TO AOCTOBEPHO MpeBbILIA-
JIO aHAJIOTUYHBINA [0Ka3aTeJsb B TPYIINe JeTed ¢ paBHOMEPHbIM THUIIOM OXupeHus (16%)
(x*=4,529; p=0,034; RR=1,8; 95% CI: 1,026-3,119; OR=2,102; 95% CI: 1,052-4,202). Takum
06pa3oM, BepOSITHOCTD BBISIBJIEHUS reHoTUNA AA y JleTel ¢ aGlOMHUHAIbHBIM 0XKHPEHUEM
6bl1a B 2,1 pasa Bbllle 110 CPABHEHUIO C IeTbMU C PABHOMEPHBIM THIIOM paclipe/iesleHus
YKUPOBOU TKaHU. [loslydyeHHbIe JaHHbIE TO3BOJIAIOT pacCMaTPUBaTh FeHOTUN AA Kak reHe-
THUYeCKUH GaKTOp MpesipacnoI0KeHHOCTH K GOpMUPOBaAHUIO a6/JOMUHAIBHOI'O 0XKUPEHUS.

CTaTUCTUYECKH 3HAYUMble Pa3/IMYMs TaKXKe BbISBJIEHBI NIPYU aHa/IU3€e YacTOThI TO-
Mo3uroTHoro redHotuna T/T. Y neTeil c abOMHUHAIBbHBIM 0)KHPEHHEM ero pacnpoCTpPaHEH-
HOCTb cocTaBua 19,5%, Torja Kak B IpyIIe ¢ paBHOMEPHBIM TUIIOM 0XupeHUust — 36,4%
(x*=8,418; p=0,004; RR=0,5; 95% CI: 0,332-0,815; OR=0,404; 95% CI: 0,217-0,752). lllanc
BBISIBJIEHHUS TAaHHOTO F'eHOTHIIA Y AieTel ¢ abJOMHUHAIbHBIM OKHpeHueM 6611 Bcero 0,404
pasa, UTo CBU/IETEJIBCTBYET O €ro BO3MOKHOW MPOTEKTHBHON POJIM B OTHOIIEHUU Pa3BU-
THUs a6,0MUHAJILHOTO THIIA OXKHUPEHMUS.

Mukpoasb6yMUHYpHs SIBJISIETCS OJHUM U3 BaXKHBIX KOMIIOHEHTOB GOPMHUPYIOLUX
KJIacTep MeTaboJMYeCKUX HapyLIeHUH Npu a6 OMUHAIbHOM OKUPEHHUH, B CBSI3U C 3TUM
MBI OTIpe/ies TN/ YPOBEHb MUKPOAJIbOYMUHYPHUH B 3aBUCUMOCTH OT paclpe/ie/IeHHUs 4acTOT
reHotTunos resa FTO.

BhbIsIBJIEHO, YTO YaCTOTA MATOJIOTUYE€CKOTO YPOBHSA MUKPOAIbOYyMUHYpHH (<20 Mr/ )
¢ HauboJIbIIeH YacTOTOW BCTpedasach B IpymHIe JZieTell ¢ reHOTUNIOM AA, Kak B TpymIe
AO- 80,0% Tak u B rpynne getei ¢ PO 50,0% (x2=4,410, p=0,036, OR=4,000, 95%CI=1,052-
15,208). C HauMeHbIIeH YacTOTON NAaTOJOTHYeCKass MUKPOAIbOyMUHYPHS Ha0II0aiach B
rpynie fieTed ¢ roMO3UroTHbIM NpoTeKTUBHBIM reHotunom T/T (29,1% u 6,0% x2=5,579,
p=0,01, OR=6,382,95%CI=1,91-34,215) (puc 1).

PucyHok 1. YacTtoTa pa3/iM4YHOTO YPOBHS a/JIbOGYMHHA MOYM B 3aBUCUMOCTH OT IOJIU-
Mopdusma rena FTO y aeTeil cpaBHUBaeMbIX IpyIIII.
Figure. 1. Frequency of different levels of urine albumin depending on the
polymorphism of the FTO gene in children of the compared groups.
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JlocToBepHOCTB pa3IMYUM [0 YaCTOTE MUKPOAJIbOYMUHYpUU <20 MTr /1 MeX/y rpynnaMu:
A/AunA/A (x2=4,410, p=0,036, OR=4,000, 95%CI=1,052-15,208)

T/AuT/A (x2=8,181, p=0,005, OR=3,312, 95%CI=1,436-7,640)

T/TuT/T (x2=5,579, p=0,01, OR=6,382, 95%CI=1,91-34,215)

[lony4yeHHble JaHHbIE UMeJU NOATBEPXKJEHUE TPU ONpPesie/IEHUH CPeJHET0 YPOBHS
aJbOyMHHA B MO4Ye, KOTOPbIM HauboJiblllee 3HAaY€HUE UMeJT IPU HOCUTENIbCTBE TeHOTHUIA
A/Ay peteit ¢ AO (77,03+6,52 Mr/u1), cTaTUCTUYECKH MPEBBIIIAJ] YPOBHU JleTel HMeBLINX
reHotun T/A (43,75+3,88 mr/u; p<0,001) u renorun T/T (38,83+5,03 mr/x; p<0,001).

CienyeT OTMETHUTB, 4TO Kak y AeTel ¢ PO Tak U y feTell rpynIibl KOHTPOJIA YPOBEHb
aJbOyMHHA B MO4e Y leTel C TeHOTUIIOM A/A CTaTHCTUYECKH MTPEBBIIIa] YPOBHU IPU HOCH-
TesbcTBe reHoTUnoB T/AuT/T (54,11+5,17 mr/ny neteli cA/A,36,15+4,28 Mmr/ny feteii c
T/A, p<0,001; 21,39+3,14 mr/ny peteii ¢ T/T, p<0,001). JaHHBI! GaKT FOBOPUT O TOM, YTO
reHoTUIl A/A o6yciaB/IMBaeT MeXaHU3Mbl CBSI3aHHbIE C NATOJIOTMENH 0OMeHa, U B NEPBYIO
ouyepe/ib YIJIEBOJHOI'0, KOTOPBIM Cpa3y ke HaxOAUT OTpakeHHWe B HapyUIeHUH PYHKIHO-
HaJIbHOM CIIOCOGHOCTH IMOYEK, U CAYKUT PAaHHUM JHarHOCTUYECKHUM NPU3HAKOM He 3aBH-
CUMO OT Ha/IM4Ms U30bITKA MACChI TeJIa U TUIA paclipe/iesieHus] )KUPOBOH TKaHHU.

YpoBenb nucratuHa 1 CK® no nucraTuHy uMes pa3/iMyHble 3HAYEHUs y JleTel
PaBHOMEPHBIM THUIIOM OXKMPEHUS U a6JOMHUHANIbHBIM THIIOM oKupeHUs. Tak y geteit ¢ AO
M HOCUTEJIbCTBOM reHoTHINa AA Ha6J10/ja/IoCh CTAaTUCTUYECKH 3HAYMMOE [0 CPaBHEHHIO C
JPYTUMH TeHOTUIIaMU cHMXeHUe ypoBHs CK® (92,30+6,84 mu/mMun/1,73 M2), nuMeBLIee
norpaHu4Hoe 3HayeHue ¢ CK® xapakTepusyoliero coctossHue runopuabTpanuu (y geten
c reHotumnoMm T/A 116,03+4,10 msn/mMuu/1,73 mM2; p<0,005 u renorunom T/T 121,04+7,30
mi/mMuH/1,73 M2; p<0,003). [laHHBIH GaKT COMPOBOX/AJOCh MOBBILIEHHBIM YPOBHEM
nucraTiHa kpoBH (1,10+0,10) uMeBLIEro TaKXKe JJOCTOBEPHO MOBBIIIEHHBIA YPOBEHb KaK
c regorunom T/A (0,84+0,04; p<0,05) Tak u renotunom T/T (0,82+0,10; p<0,003). ¥ ne-
Tell ¢ paBHOMEPHBIM THIIOM OXKHPEHUs HabJII0/Ja/IoCh CTATUCTUYECKH 3HAYMMOe TOBBIIle-
Hue ypoBHs CK® no njucraTrHy, KOTOpOe XapaKTepHU30BaJIo COCTOSIHHE rUnepUuIbTpaLuu
(149,80+11,70 mn/mMun/1,73 M2), Torja Kak y getei c renorunamMu T/A (119,00£3,90 ma/
mMuH/1,73 M2; p<0,01) u T/T (120,10£3,30 ms/mMuHu/1,73 m2; p<0,01) cpesHUI ypoBEHb
CK® naxomusica B mpejesax HOPMbl. AHAJIOTUYHO TMOBBILIEHHOMY YPOBHS KJIyOOYKOBOU
buIbTpal Uy ypoBeHb IUCTATHHA KPOBH OblJI HANO0JIee HU3KUM Y JleTel ¢ reHoTUrnoM A/A
(0,59+0,10; y geteii ¢ renotunom T/A - 0,80+0,03 u renotunom T/T - 0,79+0,02; p<0,04)
(Tabu 2).

Y feTel B rpynie KOHTPOJIS TaKXKe 0TMeYasI0Ch YBeJUYeHUe CPeJHETO YPOBHS KIIy-
604YKOBOU QUIBTPAIMY, C TPEBBIIIEHNEM HOPMATUBHBIX NMOKa3aTesed. JlaHHBINA PaKT, Kak
U B CJIy4ae ¢ MUKpOoaJbbyMUHYpUEN XapaKkTepu30BaJl reHOTUII A/A Kak Npe/jpacioJarao-
MK K HapyLIeHUI0 GYHKIIMOHAJIBbHON CIIOCOGHOCTH MoYeK Ha GOHE MaTOJ0TUH YTJIEBOHO-
ro U/Wu JUIWAHOro MeTabosn3ma (Tab 2).

Ta6smua 2. Cpeannie nokasaresn nucratiHa u CK® mo mucratuny (Msa/muH/1,73
M2) y AeTeil CpaBHUBAaeMbIX IPyNil B 3aBUCUMOCTH OT pacnpejeseHus noJumMop¢us-
ma reHa FTO (rs9939609) (M+m)

Table 2. Average cystatin levels and SCF for cystatin (ml/min/1.73 m2) in children of
the compared groups depending on the distribution of the FTO gene polymorphism
(rs9939609) (M+m)

AO n=123 PO n= 88 Mpynna
KOHTpoOns
n= 104
Lincratmn TT n=24 0,82+0,10 TT n=33 0,79+0,02 TT n=42 0,82+0,01
TA n=64 0,84+0,04 TA n=41 0,80+0,03 TA n=45 0,80+0,01
AA n=35 1,10+0,10 AA n=14 0,59+0,10 AA n=17 0,70+0,03
P1<0,01 P1<0,04
P2<0,05
CK® no TT n=24 121,044£7,30 | TT n=33 120,10+3,30 TT n=42 116,80+1,22
umcratuiy TA n=64 116,03+4,10 | TA n=41 119,00+3,90 TA n=45 121,90£1,22
AA n=35 92,30+6,84 AA n=14 149,80+11,70 AA n=17 131,50+3,30
P1<0,003 P1<0,01 P1<0,008
P2<0,005 P2<0,01 P2<0,0001

http://doi.org/10.56121/2181-2926-2026-5-1-1244-1249

1248


https://portal.issn.org/resource/ISSN/2181-2926
https://ijsp.uz/index.php/journal/index
http://doi.org/10.56121/2181-2926-2026-5-1-1244-1249

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

Ilpymeyanue: P1 — [0CTOBEPHOCTD pas3/ MUK NI0 CPABHEHUIO C TPYNIION UMEKIUX [eHO-
tun T/T, P2 - nocToBepHOCTD pa3/IMuUi [10 CPaBHEHHUIO C TPYNION UMerux reHoTun T/A.

BbIBOABI: TaKUM 06pa3oM, HAMH yCTAaHOBJIEHO, UTO NMoJuMopdusM reHa FTO saBis-
eTCs OJHUM M3 3HAUYUMbIX GPaKTOPOB reHeTHYECKOW MpeJpacnoioKeHHOCTH K Pa3BUTHIO
OKHMpPEHUSs], NPENMYIIeCTBEHHO ero abJOMHUHAJbHOIO THUIIA. Y JleTel C 0XKUpPEHHEM J0CTO-
BEPHO 4allle BbISABJAJICA F'OMO3UTOTHBIM reHOTUN A/A, UTO CBU/IETEJNLCTBYET O €r0 POJIU
KaK IpeJpacroJiararmilero reHeTHYeCKoro BapuaHTa. B MpoTHBOMOJIOKHOCTb 3TOMY, F€HO-
tun T/T 3HaUMTENbHO Yallle BCTpevyasicsl B rpyIile KOHTPOJIs, YTO O3BOJIsIET pacCMaTpHU-
BaThb €ro Kak NOTEHLMAJbHO MPOTEKTUBHBIN PaKTOP.

[TosydeHHbIEe HAMU JJaHHbIE TIOKa3aJid, 4To nouMopdusm rera FTO accoruupoBan
He TOJIbKO ¢ OPMHUPOBAHMEM OXKHUPEHHUS, HO U C Pa3BUTHEM KOMOPOUHBIX COCTOSIHUH, B
YAaCTHOCTH QYHKIIMOHAJBHOTO MopakeHUs modek. Hocutenu reHoruna A/A xapakTepu-
30BaJINCh GOJIBLIEN CKJIOHHOCTBIO K MeTAab0JMYEeCKMM HapyLIEHUsIM NPU OKUPEHHUH, YTO
MPOSIBJISAJIOCh MOBBILIEHHEM YPOBHS MHUKPOAJbOYMHUHYPUH, U3MEHEHHUEM KOHIEHTpaLUU
nuctaTuHa C ¥ CHIDKEHUEM CKOPOCTH KJIyOOYKOBOU QUIbTPAMU. ITO yKa3bIBaeT HA BO3-
MOXHYI0 POJIb JJAHHOI'O0 FeHEeTUYeCKOro BapuaHTa B GOPMHUPOBAHUU PaHHUX NPHU3HAKOB
MeTaboJIMYeCKOT0 TTOPAKEHUS TTOYEK YV AeTel C OKUpeHHeM, B 0COGEHHOCTH ero abJoMHu-
HaJIbHOTO THIIA.

KoH)IMKT MHTEepecoB: He 3asBJIeH

BxJ/iaz aBTOpa: KOHIENIUA U AU3alH UCCIe[j0BaHus, cO0p MaTepuasia, 06paboTKa,
HanucaHue TeKCTa, peJlakThupoBaHue TekcTa — JL.M. lapudynuna

IIpo3payHOCTb UCCIeJOBAHMS: HCCIe/J0BAHUE HE UMEJIO CIIOHCOPCKOM MO EPKKH.

ABTOpBI HECYT IOJIHYIO OTBETCTBEHHOCTD 3a IPe/j0CTaBJIeHne OKOHYATeJbHON Bep-
CUM PYKONKCH B I1eYaTh.

Jexnapanus o GUHAHCOBBIX U APYTUX B3aUMOOTHOILEHUSX: BCe aBTOPbI IPUHUMA-
JIM y4acTHe B pa3paboTKe KOHILENIMU U JU3aiiHa UCC/IeJOBAaHUS U B HAllUCAHUHU PYKOMKCH.
OkoHYaTe/IbHAs BepCHsl PYKONKCH Oblyia 006peHa BceMH aBTOpaMy. ABTOPHI He T0JIyYasiu
rOHOpap 3a UcCJeJOBaHue.
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