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Annotatsiya.

Bolalar o‘rtasida semizlik va ortiqgcha vazn muammosi bugungi kunda sog'ligni
saqlash tizimining eng dolzarb masalalaridan biridir. Ushbu patologiyaning rivojlanishida
genetik moyillik muhim o‘rin tutadi. Semizlik ko‘pincha qandli diabet, arterial gipertoniya
va yurak-qon tomir kasalliklari kabi jiddiy somatik xastaliklar bilan birgalikda namoyon
bo‘lib, erta yoshdagi bolalarda metabolik sindrom buzilishlariga olib kelishi kuzatiladi.
Magsad. Bolalarda semizlik va unga yondosh patologiyalar rivojlanishida irsiy omillarning
uchrash chastotasini baholashdan iborat. Material va usullar: Tadqgiqotda 246 nafar bola
ishtirok etdi (90 nafar normal vaznli, 156 nafar ortiqcha vaznli va semiz). Oilaviy anamnez
(1 va 2-darajali garindoshlar) tahlil qilindi. Guruhlar orasidagi sifat ko‘rsatkichlari bo‘yicha
farqlarning statistik ishonchliligi Pirsonning x* (xi-kvadrat) mezoni yordamida baholandi.
Natijalar farqi p<0,05 darajasida statistik ishonchli deb gabul qilindi. Matematik hisob-
kitoblar SPSS Statistics 23.0 va MS Excel dasturlari yordamida bajarildi. Natijalar: Semizlik
(p<0,001), qandli diabet (p=0,006), arterial gipertenziya (p=0,031) va yurak-qon tomir
patologiyasi (p=0,027) asosiy guruhdagi bolalarning oilasida nazorat guruhiga nisbatan
ishonchli darajada ko‘proq qayd etildi. Xulosa: Ota-onalar hamda yaqin garindoshlarda
semizlik, qandli diabet va arterial gipertoniyaning mavjudligi bolalarda ortiqcha vazn
shakllanishi uchun asosiy xavf omili bo‘lib xizmat giladi.

Kalit so‘zlar: semizlik; ortiqcha vazn; irsiy omillar; arterial gipertoniya; qandli diabet.

The development of overweight and obesity in children assessment of the significance of
family-hereditary factors
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Abstract.

Obesity and overweight among children represent one of the most pressing public
health issues today. Genetic predisposition plays a significant role in the development of this
pathology. Obesity often manifests in combination with serious somatic diseases such as
diabetes mellitus, arterial hypertension, and cardiovascular diseases, leading to metabolic
syndrome disorders in young children. Aim: To assess the incidence of hereditary factors
in the development of pediatric obesity and its associated comorbidities. Materials and
Methods: The study involved 246 children (90 with normal weight and 156 with overweight
and obesity). Family history (1st and 2nd-degree relatives) was analyzed. The statistical
significance of differences in qualitative variables between the groups was evaluated using
Pearson's chi-square (x2) test. Differences were considered statistically significantatp < 0.05.
Mathematical calculations were performed using SPSS Statistics 23.0 and MS Excel software.
Results: Obesity (p<0.001), diabetes mellitus (p = 0.006), arterial hypertension (p = 0.031),
and cardiovascular pathology (p = 0.027) were significantly more frequently observed
in the families of children in the main group compared to the control group. Conclusion:
The presence of obesity, diabetes mellitus, and arterial hypertension in parents and close
relatives serves as a major risk factor for the development of overweight in children.

Key words: obesity, overweight, hereditary factors, arterial hypertension, diabetes
mellitus.
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Muammoning dolzarbligi. Bolalar o‘rtasida semizlik va ortigcha vazn muammosi
bugungi kunda jahon sogligni saqlash tizimining eng dolzarb masalalaridan biriga aylangan.
Jahon sog‘ligni saqglash tashkiloti ma’lumotlariga ko‘ra, bolalar semizligi epidemik darajaga
etgan bo'lib, uning asoratlari kelajakda butun boshli avlod salomatligiga jiddiy xavf tug‘diradi
[2,3]. So‘nggi o'n yilliklarda rivojlangan va rivojlanayotgan mamlakatlarda bolalar o‘rtasida
tana vazni indeksining (TMI) keskin oshishi kuzatilmoqda, bu esa o‘z navbatida erta
yoshdagi nogironlik va hayot sifatining pasayishiga olib keluvchi omillardan biri hisoblanadi
[5,7]. Ushbu patologiyaning rivojlanishida alimentar omillar (yuqori kaloriyali ovqatlar,
shirin gazlangan ichimliklar iste'moli) va turmush tarzi omillari (gipodinamiya, ragamli
qurilmalardan ko‘p foydalanish) bilan bir qatorda, genetik moyillik va oilaviy-irsiy omillar
ham g‘oyat muhim rol o‘ynaydi [6,8].

Ko‘plab ilmiy tadqgiqotlar shuni tasdiqlaydiki, semizlik faqatgina ovqatlanish
buzilishi emas, balki murakkab ko‘p omilli metabolik kasallik bo‘lib, unda gen-muhit
o‘zaro ta’siri (epigenetika) hal qiluvchi ahamiyatga ega. Semizlik ko‘pincha gandli diabet,
arterial gipertoniya va yurak-qon tomir kasalliklari kabi jiddiy somatik xastaliklar bilan
birgalikda namoyon bo'lib, erta yoshdagi bolalarda metabolik sindrom buzilishlariga olib
kelishi kuzatiladi [4,10]. Ayniqgsa, ota-onalarda va birinchi, ikkinchi darajali qarindoshlarda
metabolik sindrom belgilarining mavjudligi bolada ham ushbu kasalliklar rivojlanishi xavfini
bir necha barobar oshiradi. Agar ota-onaning ikkalasi ham semizlikdan aziyat cheksa, bolada
ushbu kasallikning rivojlanish ehtimoli 80% gacha etishi adabiyotlarda keltirilgan [1,5].
Yuqoridagilarni inobatga olib, ushbu tadqiqotning maqsadi — bolalarda semizlik va unga
yondosh patologiyalar (qandli diabet, arterial gipertoniya) rivojlanishida irsiy omillarning
uchrash chastotasini qiyosiy baholash hamda genetik yuklamaning ahamiyatini amaliy
jihatdan ko‘rsatib berishdan iborat qilib belgilandi [9].

Magsad. Bolalarda semizlik va unga yondosh patologiyalar rivojlanishida irsiy
omillarning uchrash chastotasini baholashdan iborat.

Tadqiqot materiallari va usullari. Qo‘yilgan maqgsadni amalga oshirish uchun
tadqiqotga jami 246 nafar bola jalb etildi. Ishtirokchilar JSST mezonlari asosida baholangan
antropometrik ko‘rsatkichlari (Tana vazni indeksi - TMI, Z-score) asosida ikkita yirik guruhga
ajratildi: 1-nazorat guruhiga normal vaznli (TMI #1 SD) 90 nafar bola kiritilgan bo‘lsa,
2-asosiy guruhni ortiqcha vaznli (TMI >+1 SD) va semizligi (TMI >+2 SD) mavjud bo‘lgan 156
nafar bola tashkil etdi. Barcha ishtirokchilarning oilaviy anamnezi chuqurlashtirilgan tarzda
yig‘ldi. Xususan, ularning birinchi darajali (ota-onasi, tug‘ishgan aka-uka, opa-singillari) va
ikkinchi darajali (bobosi, buvisi, amakisi, tog‘asi, xolasi, ammasi) qarindoshlarida semizlik,
arterial gipertoniya (AG), qandli diabet (QD) va turli xil yurak-qon tomir kasalliklari (YQTK)
mavjudligi maxsus ishlab chiqilgan so‘rovnomalar hamda ambulator tibbiy hujjatlarni
(kasallik tarixidan ko‘chirmalar) o‘rganish orqali aniqlandi. Olingan barcha raqamli
ma’'lumotlar zamonaviy tibbiy-biologik statistika usullari yordamida gayta ishlashdan
o‘tkazildi. Guruhlar orasidagi sifat ko‘rsatkichlari bo‘yicha farglarning statistik ishonchliligi
Pirsonning x* (xi-kvadrat) mezoni yordamida baholandi. Natijalar farqi p<0,05 darajasida
statistik ishonchli deb gabul qilindi. Matematik hisob-kitoblar SPSS Statistics 23.0 va MS
Excel dasturlari yordamida bajarildi.

Tadqiqot natijalari va ularning muhokamasi

Irsiy omillarni tahlil qilib, biz har ikkala guruhdagi bolalarning oilasida semizlik,
birinchi va ikkinchi darajali qarindoshlarda arterial gipertoniya va qandli diabet mavjudligini
batafsil tahlil qildik. Ushbu ko‘rsatkichlarning solishtirma chastotasi guruhlar kesimida
o‘ziga xos tafovutlarni namoyon qildi.

1-Jadval. Tadqiqotga kiritilgan bolalar oilalaridagi tibbiy va ijtimoiy omillar.
Table 1. Medical and social factors in the families of children included in the study.

1-guruh (n=90) |  29urh Jami (n=246) X2 P
(n=156)
Oila a’zolari miqdori

2 4 (4,44%) 7 (4,49%) 11(4,47%) 2,84 >0,05

3 18 (20,00%) 38 (24,36%) 56(22,76%)

4 40 (44,44%) 65 (41,67%) 105 (42,68%)
5 dan ortiq 28 (31,10%) 45 (28,80%) 73 (29,67%)

Turar joy imkoniyatlari
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1-2 xonali
kvartira 8 (8,89%) 56 (35,90%) 64 (26,02%)
3 va undan
ortiq xonali 62 90 132 30,104 <0.001
kvartira
Hovli uy 82 (91,1%) 100(64,1%) 182 (73,98%)
Bola uchun alohida xonaning mavjudligi
Bor 75 (83,33%) 104 (66,67%) 179 (72,76%) 8,000 0,005
Yo'q 15 (16,67%) 52 (33,33%)
Oilada chekish
Yo'q 59 (65,56%) 70 (44,87%) 129 (52,4%) 9,790 0,002
Bor 31 (34,44%) 86 (55,13%) 117 (47,56%)

Biz turar joy haqidagi tegishli ma’lumotlarni o‘rganib chiqdik va 64 nafar bola (26,02%)
1-2 xonali xonadonlarda, 182 nafar bola (73,98%) 3 va undan ortiq xonali xonadonlarda
istigomat qilishini aniqladik. Ko‘pincha 3 yoki undan ortiq xonali kvartiralar yoki shaxsiy
uchastkalarda normal tana vazniga ega bo‘lgan bolalar guruhi istiqomat qilishi aniqlandi.
Ushbu chastota bo‘yicha normal vaznli - 82 bolada (91,1%), ortiqcha vaznli bolalar guruhiga
nisbatan - 100 nafar bola (64,1%) ga to‘gri keldi (x2=30,104 , p<0,01). Xuddi shunday,
birinchi guruhdagi bolalar ko‘proq edi - asosiy guruhdagi 104 bolaga (66,67%) (x2=8000,
p=0,005) nazorat guruhidagi 75 bola (83,33%) to‘g'ri keldi. Oiladagi zararli omillar, spirtli
ichimliklarni iste’'mol qilish va oiladagi psixologik iqlim to‘g‘risidagi ma'lumotlar noaniq
bo‘lib, oilada passiv chekish ortiqcha vaznli 86 bola (55,13%) va tana vazni normal bo‘lgan
31 bolada (34,44%) qayd etildi. (x2=9,790, p=0,002) (2-jadval).

Irsiy omillarni tahlil qilib, biz oilada semizlik, birinchi va ikkinchi darajali
garindoshlarda gipertoniya (AG) va qandli diabet (QD) mavjudligini aniqladik, ma'lumotlar
2-jadvalda keltirilgan.

2-jadval. Tadqgiqotda ishtirok etayotgan bolalarning oilalarida irsiy omillar.
Table 2. Hereditary Factors in the Families of Children Participating in the Study

| 1-guruh (n=90) | 2-guruh (n=156) | X2 P
Oiladagi semizlik mavjudligi:
Yo'q 74 (82,22%) 55 (35,26%)
1 —darajali
qarinc(!j:s:JI:rda 9 (10.00%) 79 (50.64%) 52,296 <0,001
2 ~darajali 7 (7,78%) 22 (14,10%)
garindoshlarda
Oilada arterial gipertoniya mavjudligi:
Yo'q 51 (56,67%) 55 (35,26%)
qa:inj:srijlzlrlda 10 (11.11%) 36 (23.08%) 6,941 0,031
qafi;j:;:‘;'r'da 29 (32,22%) 54 (34,62%)
Oilada qandli diabet mavjudligi:
Yo'q 70 (77,78%) 93 (59,62%)
1 ~darajali 3 (3,33%) 20 (12,82%)
garindoshlarda 10,097 0,006
qafinj:;i::'r'da 17 (18,89%) 43 (27,56%)
Oilada yurak-qon tomir kasalligi mavjudligi:
Yo'q 66()73,3% 110 (70,51%)
1 —darajali
qarindoshjlarda 7 (7.78%) 29 (18,59%) 7,260 0,027
2 —darajali 17 (18,89%) 17 (10,9%)
garindoshlarda
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Shunday qilib, semizlik (p<0,01), qandli diabet (p=0,006), arterial gipertenziya (p
=0,031) va yurak-qon tomir patologiyasi (p=0,027) uchrashi asosiy guruhdagi bolalarning
oilasida nazorat guruhdagi bolalar birinchi va ikkinchi darajali qarindoshlariga nisbatan

ko‘proq gayd etilgan.
389
40 :
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1-rasm. Tekshirilgan bolalar oilalarida irsiy patologiyalarning birgalikda uchrash chastotasi
(%).

Figure 1. Co-occurrence Frequency of Hereditary Pathologies in the Families of the Examined
Children (%).

Oilalarda o‘rganilayotgan irsiy patologiyalarning chastotasi 1-rasmda Kkeltirilgan.
Yuqoridagi irsiy patologiyaning yo‘qligi (semizlik, gipertoniya, diabet, yurak-qon tomir
kasalligi) - normal vaznli 35 bolada (38,9%) va ortiqcha vaznli va semirib ketgan 19 bolada
(12,18%) gayd etildi, (x2=31,637, p<0,001).

Olingan natijalar shuniyaqqol ko‘rsatadiki, oiladagi semizlik asosan 2-guruh bolalarida
o‘ta yuqori ko‘rsatkichlarda namoyon bo‘lgan. Xususan, 1-darajali qarindoshlarda semizlik
uchrash chastotasi 2-guruhda (asosiy guruhda) qariyb yarmini, ya'ni 50,64% ni tashkil etgan
bo‘lsa, 1-guruhda (nazorat guruhida) bu

ko‘rsatkich atigi 10,00% ga teng bo‘ldi. Bu farq statistik jihatdan o‘ta ishonchli
(p<0,001). Oilada semizlikning mutlaqo yo‘qligi holati normal vaznli bolalar guruhida 82,22%
da kuzatildi, semiz bolalardan iborat asosiy guruhda esa bor-yo‘gi 35,26% oilalardagina
semizlik kuzatilmagan. Arterial gipertoniya uchrashi bo‘yicha tahlillar shuni ko‘rsatdiki,
asosiy guruhdagi bolalarning 1-darajali (23,08%) va 2-darajali (34,62%) qarindoshlarida
kasallik uchrash darajasi nazorat guruhiga nisbatan sezilarli darajada yuqori ekanligi
tasdiglandi (p=0,031). Buraqamlar shuni tasdiglaydiki, AG va semizlik bir xil genetik moyillik
poydevoriga ega bo‘lib, bir oilada parallel ravishda irsiylanadi.

Shuningdek, oilada gandli diabet mavjudligi 2-guruhdagi bolalarning 1-darajali
garindoshlarida 12,82% da, 2-darajali qarindoshlarida esa 27,56% da aniqlanib, 1-guruh
bilan solishtirganda statistik ishonchli farqqa ega bo‘ldi (p=0,006). Yurak-qon tomir
kasalliklarining oilaviy anamnezi asosiy guruh bolalarining qarindoshlarida jami 29,49%
(1 va 2-darajali qarindoshlarni qo‘shib hisoblaganda) hollarda uchradi va nazorat guruhiga
nisbatan farq qayd etildi (p=0,027). Shunday qilib, semizlik (p<0,01), qandli diabet (p=0,006),
arterial gipertenziya (p=0,031) va yurak-qon tomir patologiyasi (p=0,027) uchrashi asosiy
guruhdagi bolalarning oilasida nazorat guruhdagi bolalar birinchi va ikkinchi darajali
garindoshlariga nisbatan ishonchli ravishda ko‘proq qayd etilganligi isbotlandi. Umuman
semizlik, gipertoniya, diabet yoki yurak-qon tomir kasalligi qayd etilmagan sof anamnez) -
normal 35 bolada, ya'ni guruhning 38,9% ida kuzatildi. Buning aksiga, ortiqcha vaznli va
semirib ketgan bolalarning atigi 19 tasida (12,18%) hech gqanday oilaviy irsiy patologiya
gayd etilmadi. Olingan natijalarning guruhlar aro farqi yuqori statistik ishonchlilikka ega
bo‘ldi (x2=31,637, p<0,001). Bu holat bolalarda semizlik sindromining yuzaga chiqishida
sof genetik (irsiy) ta'sirning ulushi naqadar yirik ekanligini anglatadi. Agar bolaning oila
a'zolarida metabolik kasalliklar jamlanmasi bo‘lmasa, bolaning o‘zida ham ortiqcha vazn
to‘plash tendensiyasi minimal darajada qoladi.

XULOSAIAR:

Olib borilgan kompleks tadgiqot natijalari bolalarda ortiqcha vazn va semizlik
rivojlanishida oilaviy-irsiy omillarning ta'siri beqiyos yuqori ekanligini to‘liq isbotlaydi.
Xususan: Ota-onalar hamda birinchi va ikkinchi darajali qarindoshlarda semizlik, qandli
diabet va arterial gipertoniyaning mavjudligi bolalarda metabolik sindrom shakllanishi
uchun asosiy patogenetik poydevor hisoblanadi.
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Irsiy yuklamaning yuqori bo‘lishi bolalarda kasallikning yanada barvaqt va og‘irroq
asoratlar bilan kechishiga moyillik yaratadi. Shifokor-pediatrlar hamda umumiy amaliyot
shifokorlari xavf guruhiga kiruvchi (irsiy moyilligi bo‘lgan) bolalarni amaliyotda erta
aniqglashlari, ularni darhol chuqurlashtirilgan dispanser nazoratiga olishlari zarur.

Metabolik o‘zgarishlarning oldini olish magsadida, bunday oilalardagi bolalar uchun
profilaktik tadbirlar (parhez, jismoniy faollik) individual yondashuv asosida, imkon qadar
yoshlikdan ishlab chigqilishi talab etiladi.

Moliya va manfaatlar to‘qnashuvi: Mualliflar ushbu maqola yuzasidan manfaatlar
to‘gnashuvi yo‘qligini va maxsus moliyalashtirish olinmaganligini tasdiglaydilar.
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1. lenmp pazgumusi npogeccuoHarbHol keasugpukayuu MeduyuHcKUX pabomHukos npu MuHucmepcmae 30pasoox-
paHeHusi Pecny6auku Y36ekucmat, TawkeHm, Y36ekucma.

Ilepenucka: [Jenmp passumus npogeccuoHabHoll kearupukayuu meduyuHcKux pabomrukoe npu Muxucmep-
cmee 3dpagooxpaHeHust Pecnybauku Y36ekucman, Y3b6ekucmat, . Tawkenm, Mup3o-Yayz6ekckull patioH, ya. Ilap-
KeHmckas

AHHOTan M.

BBeaeHue. Tsokésass TepMuyeckasl TpaBMa y JieTell TpeOyeT JJIUTEIbHOI0 HHTEH-
CHUBHOTO JIeYeHH, BKJII0YAIOLero BHyTPMBEHHOE BBeJleHUe XU JKOCTH NTOCJIe 3aBepIleHNs
HavyaJIbHOT'0 3Tala MPOTHBOLIOKOBOW Tepanuu. B nepros 0:xoroBoil TOkCeMUH 06bEM HH-
by3uu MOXKeT U3MEHSATHCS B 3aBUCUMOCTH OT MaccChl TeJIa, IJI0LIA/M U IJIyOUHBI 03K0Ta, HY-
TPUTHUBHOM NOJJIEPXKKH, XUPYPIrUYeCKUX BMEIIaTeJbCTB U TeKYLero KIMHUYeCKOro COCTO-
AaHuA. OleHKa TOJIbKO paHHero nepuo/a rnocje TpaBMbl He XapaKTepU3yeT N0CAeAYIOLIYI0
MH}Y3MOHHYIO HAarpy3Ky y MallMeHTOB C JJUTEJbHbIM Npe6blBaHUEM B OT/€JIEeHUH PeaHU-
MalM¥ U UHTEHCUBHOW Tepanuy. AHAJIN3 CYTOYHBIX OObEMOB B PA3IMYHBIX BO3PACTHBIX
rpynmax o3BoJisieT ON1caTh 0CO6EHHOCTH TPOBOAMMOTO JiedeHHUs. [Ipy 3TOM abCoTIOTHBIN
00bEM BHYTPUBEHHOU MH(QY3UH HEOOXOJUMO PA3rPaHUYUBATHL C 0OBEMOM Ha €UHUILY
Macchl TeJla, HAKOIJIEHHBIM 6alaHCOM KHJKOCTH U Neperpys3Koi »uakocToio. llean. Onu-
caTb BO3pACTHbIE PA3JIMYMs U BPeMEHHYI0 JUHAMUKY CyTOYHOrO 00'b€Ma BHYTPUBEHHOH
MH}Y3UU B TeueHHUe MepBbIX 21 CyTOK HAG/IIOAEHNS ¥ leTel C TSKENIOHU 0KOI0BOM TOKCe-
MHUEH, HYKJaBLIUXCA B JAJUTEJbHOM MHTEHCUBHOM JledeHUU. MaTepHuasl U MeTO/Abl. Bul-
NOJIHEH BTOPUYHBIM ONUCcATe/IbHbIM aHA/IM3 arperupoBaHHbIX JJaHHBIX KJIMHUYECKOTO AUC-
CepTaLMOHHOrO0 HCcCle/loBaHUsA. B aHamu3 BKJIOYEH 21 pe6EHOK C MPOJO/IKUTENBHOCTBIO
JleyeHUs B OT/leJIeHHU peaHUMallid U UHTEHCUBHOU Tepanuu 21-50 cyTok. BeiesieHbl TpU
BO3pacTHbIe rpynmnsl: 6 Mecsues-3 roga — 8 nertel, 3,1-7 netr — 7 gereit u 7,1-18 netr —
6 neteil. CyTouHble TPYNIOBbIE 3HAYEHHUsI 00'bEMa BHYTPUBEHHON MH)Y3UM U3y4YeHbI 3a
001U UHTEPBAJ HAOII0JeHUs TPOAO/KUTENbHOCTBIO 21 cyTKU. [l KaXK/101 BO3pacCTHOHU
IPyNIbl pacCYUTaHbI cpelHUEe apudMeTHYECKHE CYTOYHBIX I'PYNIOBbIX 3HAYeHUN 3a HH-
TepBasbl 1-7, 8-14 u 15-21 cyToK, a Tak:Ke OTHOCUTE/IbHOE U3MEHEHHE MeX/y IePBbIM U
TPeTbUM HHTepBaJaMH. [lyomaap U IIy6HHA 0’KOTOBOr0 MOPAXKEHUST UCI0JIb30BaHbI /115
ONMCAaHUSA KJUHHWYECKUX XapaKTepUCTUK rpynn. MHAMBU/ya/bHble TPAaeKTOpPHUH, Macca
TeJsla MALMEeHTOB U MOJHBIN YYET NOCTYIJIEHUS U BbIBEJIE€HUS KU/IKOCTH ObLIM HEeJOCTYyI-
Hbl. [l0aTOMy NpoBepKa CTaTUCTUYECKUX FMIIOTE3, MHOrOpaKTOPHBIN aHaIM3, PacyéT Ha-
KOIIJIEHHOTO 6ajlaHca U OL|eHKa NeperpysKHy KUJIKOCTbIO He IPOBO/UINCh. Pe3ysbTraThl 1
o6cyxaeHue. Bo Bcex BO3paCTHBIX IPyINax Cpe/iHUE CYTOYHbIE TPYINOBble 06'bEMbI HHDY-
31MM N0C/IeJ0BaTeJbHO YMEHBIIAJIUCh 110 TPEM BpeMeHHBIM UHTepBaJaM. Y JleTel 6 Mecs-
1eB-3 yieT oHM coctaBuan 931,5; 788,3 u 760,1 mu/cyT, y geteit 3,1-7 et — 1548,2; 1423,9
u 1338,8 mu1/cyT, y mneteit 7,1-18 et — 1953,8; 1640,7 u 1585,8 MJ1/CcyT COOTBETCTBEHHO.
OTHOCUTE/IbHOE CHUKEHHE MeX 1y UHTepBasiaMu 1-7 u 15-21 cyTok coctaBuso 18,4; 13,5
v 18,8%. HecMmoTps Ha yMeHbllIeHHMe HHTePBaJIbHBIX CPeJHUX, COXPAHAIUCh MEXCYTOYHbIE
KoJie6baHUsl, a BHYTPUBEHHOE BBeJI€HHE XKUJIKOCTH MPOJ0JKAJI0Ch Ha MPOTSKEHUU BCETO
neprosa HabJuroeHus. Hanbosbine abcoIIoTHbIE 06bEMBI 3apETrUCTPUPOBAHBI B CTaplLIei
BO3paCTHOM I'pyIe, TOr/ja Kak HauboJibIlasi CpeiHsAs MJI0Ma/b INy6OKOro 03Kora oTMeye-
Ha y feTert 3,1-7 sieT. B cpegHell Bo3pacTHOM rpyIIe TakXe HaOJII0JaJ0Ch HAaUMeHbIlIee
YHCJIEHHOe CHUKeHHe NHQPY3MOHHOro 06'bEMa. JTH rPyINoBble HAGJIIOEHNS He YCTaHaB-
JIUBAIOT UHAMBU/YAJbHOM CBA3U MEX/AY IMTyOUHOM 0K0ora U MoTpe6HOCThI0 B UHY3uu. Ha
3aperucTpUPOBAHHYIO JUHAMUKY MOIJIM BJIMATH pa3Mephbl TeJsa, COCTaB Tepaluu, KJIUHU-
YeCKHe OCJI0KHEHHA U U3MeHeHHe Yuc/a NaleHTOB, YYUThIBAeMbIX B OTZeJIbHbIe CYTKHU.
CnenoBaTesibHO, pe3yJIbTaThl XapaKTEPU3YIOT 06'bEM POBOJUMOTrO JIeUeHus, HO He Jj0Ka-
3bIBAIOT €ro GU3NO0JIOIHIECKYI0 HEOOX0JUMOCThb U1 3$PEKTUBHOCTh. 3aK/II0UeHHe. Y fie-
Tel € TAXKEJION 0XKOTOBOM TOKCEMHEW U JJIMTEJNbHBIM WHTEHCHUBHBIM JledeHUeM BHYTpHU-
BeHHas MHQY3Usl coXpaHsIach B TedeHUe 21 cyTOK Ha6JIIOZeHNs [IPH [T0C/e/l0BaTeTbHOM
yMeHbIIIeHUN UHTEePBaJbHbIX CPEHUX U HAJTMYUU MEKCYTOYHOM BapHabesbHOCTH. AGCO-
JIIOTHbIE 0G'bEMBI U BEJIMYMHA UX CHHXKEHHUS YHCJIEHHO Pa3nuvaluch MeX/y BO3PaCTHBI-
MU rpynnami. [losiyyeHHble laHHble 0OO0CHOBBIBAIOT NMPOAJIEHHBIN YYET BHYTPUBEHHOTO
BBeJIEHUS COBMECTHO C MacCOM TeJa, BCeMU HCTOYHUKAMU MOCTYIJIEHUS )KUAKOCTH, U3Me-
psieMBbIMHU NOTEPSIMHY, NIOKa3aTeAMHU nNepdy3uu U KJINHUYECKUMU cOObITUsAMU. [IpescTaB-
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JIeHHble 3HaYeHUs He SIBJSAIOTCS BO3PACTHBIMU HOPMaTHUBAaMU Ha3HA4yeHUs, IPU3HAKAMHU
Heperpy3Ku XKUAKOCTbIO MU J0Ka3aTeJbCTBOM IPEUMYILECTB OTPAaHUYUTENbHOU HHDY-
3MOHHOM cTpaTeruu. |11 06'bsiCHEHUs BbISIBJIEHHBIX Pa3JMYUN HEOOXOAUM HHUBUAYAb-
HbIH aHa/IN3 C yYETOM MacCChl TeJIa, TSKECTH 0XKora U GaKTOPOB JIeYyeHHUs.

Kilo4eBble c/10Ba: 0X0TH Y JleTel, Tshkésas 0Koropasi TOKCeMHUs], 06bEM BHYTPH-
BeHHOU MH}y3uH, HOY3HOHHAsI HArpy3Ka, BO3paCcTHbIE Pa3/nyus, AJUTe/]bHas UHTEH-
CUBHas Tepanus, JUHAMUYECKUH MOHUTOPHUHT, OIMCATEeIbHbINA aHATH3.
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Abstract.

Introduction. Severe thermal injury in children requires prolonged intensive care,
including intravenous fluid administration beyond the initial resuscitation phase. During
burn toxemia, the volume administered may vary with body size, burn characteristics,
nutritional support, surgical interventions, and the evolving clinical condition. Assessment
confined to the early postinjury period does not describe subsequent infusion exposure in
children requiring prolonged treatment. Age-specific analysis of daily intravenous volumes
may help characterize these treatment trajectories. However, absolute infusion volume must
be distinguished from weight-adjusted fluid exposure, cumulative fluid balance, and fluid
overload. Objective. To describe age-related differences and temporal patterns in daily
intravenous infusion volume during the first 21 days of observation in children with severe
burn toxemia requiring prolonged intensive care. Materials and Methods. A secondary
descriptive analysis of aggregate data from a clinical dissertation study was performed. The
analysis included 21 children who received treatment in the intensive care unit for 21-50
days. Patients were distributed across three age groups: 6 months-3 years (n = 8), 3.1-7
years (n = 7), and 7.1-18 years (n = 6). Daily group values of intravenous infusion volume
were analyzed over a common 21-day observation interval. For each age group, arithmetic
means of the daily group values were calculated for days 1-7, 8-14, and 15-21. Relative
changes between the first and third intervals were determined. Burn depth and the extent
of affected body surface were considered as descriptive clinical characteristics. Individual
patient-level trajectories, body-weight-adjusted volumes, and complete fluid input and
output data were unavailable. Consequently, hypothesis testing, multivariable analysis, and
assessment of cumulative fluid balance or fluid overload were not performed. Results and
Discussion. Mean daily group infusion volumes decreased across the three consecutive
intervals in all age groups. In children aged 6 months-3 years, the corresponding values
were 931.5, 788.3, and 760.1 mL/day. In those aged 3.1-7 years, they were 1548.2, 1423.9,
and 1338.8 mL/day; in children aged 7.1-18 years, they were 1953.8, 1640.7, and 1585.8
mL/day. Relative decreases between days 1-7 and 15-21 were 18.4%, 13.5%, and 18.8%,
respectively. Despite decreasing interval means, day-to-day fluctuations persisted, and
intravenous administration continued throughout the observation period. The oldest age
group received the largest absolute volumes, whereas the largest mean area of deep burns
was recorded in children aged 3.1-7 years. The middle age group also showed the smallest
numerical decrease in infusion volume. These group-level observations do not establish an
individual association between burn depth and infusion requirements. Differences in body
size, treatment composition, clinical complications, and the daily number of contributing
patients may have influenced the observed trajectories. The findings therefore characterize
administered treatment rather than its physiological necessity or effectiveness. Conclusion.
Children with severe burn toxemia and prolonged intensive care demonstrated continuing
intravenous infusion exposure over 21 observation days, with progressively lower interval
means and persistent daily variability. Absolute infusion volumes and the magnitude of
their decrease differed numerically across age groups. These findings support longitudinal
documentation of intravenous administration alongside body weight, all sources of fluid
intake, measured losses, perfusion indicators, and clinical events. The reported volumes
should not be interpreted as age-specific prescribing targets, evidence of fluid overload,
or proof of benefit from a restrictive infusion strategy. Patient-level analysis is required to
determine whether the observed differences persist after adjustment for body weight, burn
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severity, and treatment-related factors..

Key words: pediatric burns, severe burn toxemia, intravenous infusion volume,
infusion exposure, age-related differences, prolonged intensive care, longitudinal monitoring,
descriptive analysisc.

BBeaenue

WHdy3roHHas Tepanus COCTaBJsAET CYLIeCTBEHHYIO YaCTb MHTEHCHBHOTIO JIeYeHUs
pe6éHKa ¢ OOIIMPHBIM TEPMHUUYECKHM IOpakeHHEeM. B mepuo/ BbIBeleHUsT U3 0>KOI'OBOTO
II0Ka BBEeJIeHHE YKU/JKOCTHU HallpaBJ/IeHO Ha BOCCTAaHOBJIEHHE LIUPKYJIHUPYIOlero o6béMa u
nepdysumn. [lanbHellee jedeHre TpeOyeT MOBTOPHOU OL[eHKHU MOTPEGHOCTH B KUIKOCTHU C
y4€TOM KJIMHUYECKOM AMHAMUKH, IUTAHUA U TEKYLUX oTepb. [leanaTpudeckre paboThl
NOYEPKUBAIOT HEOOXOAMMOCTb UH/IUBHU/IyaIbHON OLleHKU BBeJJEHHOro 06bEMa U OTBETa
OpraHu3Ma, NOCKOJIbKY HeJJOCTaTOYHOe BOCIOJIHEHHE U uype3MepHas UHPY3Us MOTYT CO-
IPOBOX/IAThCsl OCI0KHEHUSAMH [1, 2].

Juia neteil NpUHLIUNINAJIBHO PA3JIMYalOTCs abCOMIOTHBIN 06bEM BHYTPUBEHHOMN HH-
by3uu, 06bEM Ha eJMHULY MacChl TeJsa U MOJIHBIA 6GasiaHC KUAKOCTU. [lepBbIi XapakTe-
pH3yeT 3aperucTpUpPOBaHHbIN 00'bEM BBeJI€HUS, BTOPOM M0O3BOJISIET yYUTHIBATh Pa3Mephl
TeJa, a TPETUH TpebyeT COMOCTaBIEHNS BCEX My Tel NOCTYIIJIEHUS U BbIBEJ€HUS KUJIKOCTH.
PocT abcotoTHOr0 06'bEMa y CTApLINX JleTel caM 1o ceGe He yCTaHaB/IMBaeT G0JIbIIYIO0 OT-
HOCHUTEJIbHYIO Harpysky. [Ipy aHasm3e BO3pacTHBIX IPYIIN HEO6XOAUMO TaKKe YYUThIBATh
pas/Inyus MJIOIA/AU U TJIyGHHBI 0XKOTa.

Bo/IbLIIMHCTBO JOCTYIIHBIX HCCIe,0BAHUN HHPY3MOHHOTO 06ecredyeHus IPU 0XKorax
COCpeZi0TOYEHO Ha HavyaJbHOM Nepuoje. B yacTHocTH, aHaiu3 HeMenkoro oxxoroBoro pe-
TUCTpPa paccMaTpUBAET BBeJleHHE KU/IKOCTHU 3a nepBble 24 vaca [3]. PekoMmenanuu Ame-
PHKAHCKOM 0’)KOTOBOM acCOIMALMU 10 0XKOTOBOMY LIOKY aZlpeCOBaHbl B3POCJIbIM C 03)KOTaMH
He MeHee 20% MOBEPXHOCTH TeJla U OTHOCATCS K NepBbIM 48 yacam nocjie TpaBMbl [4]. ITH
BpeMeHHbIe U MONYJ/ISILIMOHHbIE TPAHUILbI He T03BOJISIOT HANPSIMYIO MCI0JIb30BaTh TaKHe
MaTepHaJibl [Jisl OLleHKM MHOTOHe/leJIbHOM BHYTPUBEHHOW UHQY3UM NP JIETCKON 03KOTr0-
BOW TOKCEMUHU.

KimHuyeckoe 3HaueHUe UJKOCTHOM Tepanuu ONpesiesisieTcsl He TOJIbKO BBeJEH-
HbIM 00bEMOM, HO U €Tr0 COOTHOLIEHHEM C BbIBejieHHMeM. B nccaenoBanuu Nagpal u coaBT.
M0JIOKUTEbHbIA HaKOIJIEHHBIN 6aslaHC yepe3 72 4yaca ObLI CBSI3aH C HeGJIArONpPUSATHBI-
MU UCXOZlaMU y JileTell ¢ OCTPOM TepMHUYeCcKOH TpaBMoM [5]. ITOT pe3ysibTaT OTHOCUTCS K
6asIaHCy >KU/IKOCTH B paHHEM IIEpHO/ie U He MO03BOJISIET CYJUTh O Ieperpy3Ke Mo 0JHOMY
IOKa3aTeJl0 BHYyTPHBEHHOI'0 BBeJeHUs. B 0630pe Naber u Sheridan noguépkuBaercs He-
06X0IMMOCTb MH/IUBH/IyaJIbHOIO MOHUTOPHUHTA U KOPPEKIUU UHPY3UU C yYETOM OTBETA
nanueHTa [6]. /st AJIUTENBbHOTO JIeYeHHUs OT/IeJIbHBIN UCCIeJ0BAaTEbCKUN UHTEPEC Pe/-
CTaBJIsleT BpeMeHHas JMHaMHKa 3aperMCTPUPOBAHHBIX 06'bEMOB BHYTPUBEHHOTO BBe/Je-
HUSA B pa3HbIX BO3PACTHBIX IPynnax.

Lesb ucciegoBaHus

OnucaTb BO3pacTHbIE Pa3/IMYus U JJUHAMUKY CyTOYHOT0 06'béMa BHYTPUBEHHON UH-
¢dy3un B TedeHHe NepBbIX 21 CYyTOK HAGJIIO/IEHUS Y JileTeN C TSXKETOUM 0KOrOBOUM TOKCEMHUEH,
HaXOJIMBIIUXCS Ha AJUTEeJbHOM jiedueHUU B OPUT.

MaTepuaj M1 METOABI

Pa6oTa npezcTaB/isieT BTOPUYHbINM ONKCATebHbIN aHAJIN3 arperupoBaHHbIX Pe3yJIb-
TaTOB Jucceprauuu AsnayatauHoBo# [ U. (TamkeHnT, 2026) «KinuHUKO-PYyHKIMOHAIbHAS
OIleHKa BO3PACTHBIX 0COOEHHOCTEN MPHU 0XKOrOBOU TOKceMHUM». McxofHOe HuccieoBaHUe
IpOBeJIeHO Ha 6a3e OT/e/leHUs] KOMOYCTHOJIOrMYecKON peaHUMallMd U UHTEHCHBHOH Te-
panuu Pecny6/1MKaHCKOT0 Hay4YHOI'O I[IeHTPa 3KCTPEHHOW MeJULIMHCKON nomoinu. 061mas
Koropta BKJItoyasia 102 nanueHTa, B TOM yucie 76 feTeil. B HacTos1yo paboTy BK/IIOUEHBI
JlaHHbIe TPETbUX MOATIPYII TPEX AETCKUX BO3PACTHBIX I'PYIII, BblJeJIeHHbIX [IJIs aHa/Iu3a
JUINTEJIbHOTO MHTEHCUBHOTIO JieyeHUs: Bcero 21 pe6éHok c ieyenreM B OPUT 21-50 cyTok.

BospacTHble rpaHUIIbl COXPAaHEHbI B COOTBETCTBUH C UCXO/HBIM MaTepUasioM: 6 Me-
caues-3 roaa, 3,1-7 net u 7,1-18 sieT. YucaeHHOCTh NOATPYIN U KJIMHUYECKHE XapaKTepH-
CTHKH COOTBETCTBYIOT UCXO/{HOMY KJIMHUYECKOMY UccieioBaHU0. CpeZiHHUM BO3pacT MJIaj-
mei noarpynnel coctaBua 10,1 * 2,1 mecsaya, cpegnert — 4,4 = 0,6 roga, crapueid — 9,7
1,5 roza. UcxogHas koropta cpopMUpoBaHa U3 60JBHBIX C 6J1arONPUATHBIM UCXOZ,0M, YTO
OrpaHUYMBAET pPacnpoCcTpaHeHHe Pe3yJbTAaTOB Ha BCIO MOMYJISALUIO TSXKEJI0000XKEHHBIX
neTeun.

EfvHMIEN HAacTOsIero aHajinsa sBJsJIOCh CyTOYHOE IPYIIIOBOe 3HaYeHHe BHYTPH-
BeHHOH MH(y3uu. YncioBble 3HaYeHUs U3BJIeYeHbl U3 COXPAHEHHBIX PAJIOB JUarpaMMbl,
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HCXOJIHOTO HCCIe/I0BaHUs, 6e3 BU3yaJbHOI'O CUUTBIBAHMUS BbICOTHI CTOJIGLOB. [y Bcex
IpyNI MCIOJIb30BaH OOIUM MHTepBaa 1-21 cyTok HabuweHusA. bosee nmo3aHue 3Have-
HUSA He BKJIIOUYEHBbl B CPABHUTEJIbHOE ONKMCAaHKe: B MJIaJilllel rpynme paj Kopode, a YUC/I0
HabJ1I0/JaeMbIX NMAIlMEHTOB B OT/JeJIbHbIE JHU B HCTOYHHKE He yKa3zaHo. Hymeparus cyTok
COOTBETCTBYET NOC/e0BaTeJbHOCTH UCXOAHOTO PsAZia U He UHTEPIPeTUPYEeTCHd KaK TOYHO
YCTAHOBJIEHHBIN CPOK OT MOMEHTA TPaBMBl.

OcHOBHOM NOKa3aTe/b — CYTOYHbIA 06bEM BHYTPUBEHHON MHPY3UU B MJ1/cyT. [Jlo-
MOJIHUTEJIBHO OIpe/iesIeHbl CpefiHee apudMeTHIeCKOe CEMHU CYTOYHBIX IPYNIOBLIX 3HAYe-
HUH JJ19 KaXXJ0r0 HeJleJIbHOTO MHTepBaJia, AUalla30oH IPYNIIOBBIX 3HAaYeHUU B Npejesax
21 cyTOK U U3MEeHEeHHe OTHOCUTEJIbHO MepBhIX CyTOK. CpeiHee 3a HeJleJIbHBIA UHTepBaJ
paccyvMTaHO KaK CyMMa CeMHU CYTOYHBIX TPYNIOBBIX 3HAYeHUH, fie/IiéHHad Ha ceMb. OTHOCHU-
TeJIbHOE U3MEHEHHUE MeX/ly HHTepBasaMu 1-7 1 15-21 cyTOK pacCYMTaHO KaK OTHOILIEHHE
Pa3HOCTH UX CpeJJHUX K CpeJJHEMY IIepBOr0 UHTepBaJa, yMHOkeHHOe Ha 100%.

ITH pacyéThbl XapaKTepPU3YIOT UCXOAHbIe IPYIIOBble TpaeKTOpHUU. OHU He ABJIATCH
CpPeJHUMU WHJMBHU/IyaJbHbIX HeJleJbHbIX 06bEMOB, TIOCKOJIbKY €XeJJHeBHbIA COCTaB Ha-
6J1t0/1aeMOM MO PYyNIIBI MOT MeHATbhCS. McXo/iHble KIMHUYECKUE TOKa3aTe/ Il IPUBE/IEHBI
B dopme M + m, rie m 0603HavYaeT OMIMOKY CpeIHET0 COIVIaCHO pas/iesly METO/0B uccepTa-
1. HoBble HHTEepBaJIbHbIE [TOKa3aTeJH NMpeJCTaBIeHbl 6e3 OIUOKHU cpefHero. [Ipu okpy-
TJIEHWU UCII0JIb30BaH OJWH leCATUYHbIN 3HaK.

[IpoBepka CTaTUCTUYECKUX TUIIOTE3, PACYET p-3HAYEHUH, J0BEePUTEJIbHBIX HHTEpPBa-
JIOB U KOppeJALUN B HACTOALLEM aHa/M3e He BBINOJHANNCE. CyTOYHbIe 3HAaYeHUs O HOU
BO3PACTHOM I'PYINbI He pacCMaTPUBAJUCh KaK He3aBUCHMbIe NMaleHThl. MeXrpynnosble
pasInyus OMUCAHbI 6€3 YTBEPXKAEHUS UX CTATUCTUIECKON 3HAYUMOCTU. OTCYyTCTBUE UH/U-
BU/IyaJIbHOU MacChl TeJa, CYTOYHOTO AUypes3a U NOJHOI0 Y4éTa 3HTepaJbHOI0 NOCTYIJIe-
HUSA Y IOTePb He NM03BOJINJIO ONPeeTUThb MJI/KI'/CyT, HAKOTJIEHHbIM 6a/1aHC )KUAKOCTH UJIH
YaCcTOTY Neperpy3Ku »KUJKOCTBIO.

MaTepuas nepecekaeTcs o KJIMHUYECKOU NMOABbIGOPKE C TOATOTOBJIEHHOH paboToH
0 JINTEJIbHOM CTallUOHAPHOM JIeYeHUHU. 3/jeCb aHa/IM3UPyeTCd Apyrou nokasaresb — Bpe-
MeHHasl JJHHaMKKa BHYTPUBEHHOU MHY3UU. JTUTENbHOCTb 061el rOCIUTaMN3alUH U eé
pacyéTHble KOMIIOHEHTHI He UCII0JIb3YIOTCA KaK OCHOBHbIE pe3y/ibTaTbl HOBOM cTaTbu. Hc-
c/lefloBaHUe He MpeycMaTpHUBaeT HOBOI'O BMeLIATebCTBA; CBE/leHUs 06 3STHYECKOM 0/10-
OGpeHNU HCXOHOW paboThI JJO/HKHBI ObITh TOATBEPK/IEHBI 110 JOKYMEHTALUH YUPeXKIeHHUs
nepes nojadeld pyKonucH.

PesyabTaThl

KnmHudeckuit npodu/ib AJIUTENBHO JIEYMBIIUXCA JeTel pasjinyajcs Mo Bo3pacT-
HbIM rpynnaM. Haubosbinas cpeaHsasa miouanb nopaxenus II-111A u IIIB cTenenu otme-
yeHa y aetei 3,1-7 net. CpefHss gauTeabHoCcThb npe6biBanusa B OPUT B Tpéx moarpynmnax
HaxoJuaach B npejesax 26,3-28,8 cyTok. OTU 3HA4YeHUA CIY»KaT XapaKTEepPUCTUKOHN BBbI-
OGpaHHOM MO/IBBIOOPKH; CONOCTABUMOCTb UCXOAHOM TSXKECTH 110 HUM He YCTaHaBJIMBalach
(Tabsauna 1).

Ta6smmpa 1. Kiinaudeckasi XapaKTEpPUCTHUKA JeTCKUX MOATPYIII C JJINTEJbHBIM JIeYeHUEM

B OPUT

Table 1. Clinical characteristics of pediatric subgroups undergoing prolonged treatment in

the ICU
MokasaTtenb 6 mecsaiueB—3 roga 3,1-7 net 7,1-18 net
Yucno geten 8 7 6
CpepgHui Bo3pact 10,1 £ 2,1 mec 4.4 + 0,6 roga 9,7 +1,5ropna
Mnowaab oxora ll-I1A 26,7 +2,2 59,2+12,2 25,8+ 11,4
crenenu, %
Mnowaab oxora IlIB cTe- 6,0+27 36,7 +13,3 22,5+6,6
nexu, %
MpebbiBaHve B OPUT, 26,3+24 27,3+3,2 28,8+4,8
cyT

IIpumeuaHrue. KauHuyeckue xapakmepucmuku npedcmas.ieHbl N0 UCXOOHOMY UCCAed0-
8aHUI0 U npedcmaseHbl kak M + m. Kamezopuu naowadu nopaxceHusl COXpaHeHbl N0 UCMOY-
HUKY; UX CYMMa He UCN0/1b308aHa 015 pac4éma obujell niowjadu oxcoaa.

B nepBble CYyTKHU TpymnIoBoil 06béM BHYTpUBEHHOU MHOY3uu coctaBissa 1009,4;
1677,9 u 2046,0 Ms1/cyT COOTBETCTBEHHO. B TeyeHue nepBbiX 21 cyToK HauboJbILIKE A6-
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COJIIOTHbIE 3HAYEeHUSI BO BCE JHU COXPAHSAJUCh B CTapUIed BO3PAacTHOM rpyline, HAMMeEHb-
e — B MJ1a/illel. /lnana3oHbl CYyTOYHbIX FPYNIIOBbLIX 3HaYeHUU coctaBuan 710,6-1048,1;
1255,8-1735,0 u 1352,5-2115,0 ms1/cyT.

ArpervpoBaHUe M0 HeJeJIbHbIM UHTEPBaJiaM BbISIBUJIO N10CJEe[0BaTelbHOE YMEHb-
IIeHNe CPeTHUX CYyTOYHBIX I'PYINOBBIX 06'bEMOB BO BCEX TPEX BO3PACTHBIX KaTeropusx (Ta-
6suua 2). [lpu 3TOM cTeneHb CHIKEHUS MeX/y ePBbIM U TPEThbUM HHTEpPBaJaMy OT/IMYa-
Jlack: B rpyie 3,1-7 jieT oHa 6bl1a YUCIEHHO MEeHbIIIe, YeM B JiBYyX Apyrux. PopMasibHas
NpoBepKa pa3iMuruil MeX/1y STUMU NPOLEeHTaMH1 He IPOBO/JU/IACh.

Ta6simua 2. /luHaMuKa CpeJHUX CYTOYHBIX TPYNNOBBIX 060bEMOB BHYTPUBEHHON NHOY3UHU
Table 2. Dynamics of mean daily group volumes of intravenous infusion

BospacTtHasn 1-7 cytok, mn/cyT | 8-14 cyTok, mn/ 15-21 cyTok, mn/ N3meHeHue, %
rpynna cyT cyT

6 mecsiueB—3 roga 931,5 788,3 760,1 -18,4
3,1-7 net 1548,2 1423,9 1338,8 -13,5
7,1-18 net 1953,8 1640,7 1585,8 -18,8

IIpumeuarue. Kascowlll nokasameab uHmepsa/a npedcmas/siem cpedHee cemu Cymou-
HbIX 2pynnossix 3Ha4eHull. M3meHeHue paccuumaHo 043 uHmepegasaa 15-21 cymok omocu-
mesbHo 1-7 cymok; ompuyame/ibHblll 3HAK 03HaYaem ymeHbueHue. Imo onucamebHbsle no-
Kasameu, 6e3 npogepku cmamucmu4eckoli 3HayuMocmu.

Ha 21-e cyTku 06'béMbI cocTaBun 742,9; 1281,7 u 1625,0 mi/cyT. OTHOCHUTENBHO
IIepPBbIX CyTOK COOTBETCTBYIOLME 3HAYeHUs paBHAIUCE 73,6; 76,4 u 79,4%. YMeHblueHHEe
He O6blJI0 MOHOTOHHBIM: CHUXKEHUE Yepej0BaloCh C BpeMeHHbIM yBeinueHneM o6bEMa. [o-
3TOMY OIMCaHHUe TOJIbKO MEPBBIX U NOCTAEJHUX CYTOK He NepeaéT BCel CTPYKTYpbl HHOY-
3UOHHOTO 06ecreyeHusl.

A ABCOAIOTHBIE FPYMNAOBLIE IHAYMeHnA
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Pucynok 1. Cymo4Hasi OuHaMuka 8HympuseHHol UH@ysuu 8 803pacmHuix epynnax. A
— abcoiromHble 2pynnosbsle 3Ha4eHus; b — me sice 3Ha4eHus1 OmHOCUMEAbHO NeP8bIX CYMOK.
JluHuu coeduHsiom 3ape2ucmpupo8aHHbsle 2pynnossle Nokazameau U He ompaxcarom uHou-
sudyasbHble mpaekmopuu demetl. [locmpoeHo no cymo4HbiM 2pyNno8siM 3HA4eHUSIM UCX00-
HO20 Ucc1ed08aHUS; OMHOCUMEAbHbIE USMEHEHUS! pacCHUMaHbsl 018 HACMosuje2o aHaau3d.

Figure 1. Daily dynamics of intravenous infusion across age groups. A — absolute group
values; B — the same values expressed relative to the first day. The lines connect the recorded
group-level data points and do not represent the individual trajectories of the children. Based
on daily group values from the original study; relative changes were calculated for the purpose
of this analysis.

CormocTaBJjieHHe KJIMHUYECKOH XapaKTepPUCTUKU C UHQY3WOHHBIMHU psilaMH IOKa-
3a/10 pa3/IMyHOEe BO3pACTHOE paclpefesieHUe ABYX NokasaTeseld. Haubosbiuas niomab
IJIyGOKOro 0KoTa HabJiroAa1ach B CpeiHeN BO3pacTHOM rpyie, Hau6oJbIINK abCOTIOTHbIN
06'béM UHPY3UM — B CcTaplueil. ITo onucaTeJbHOE HECOOTBETCTBHE He M03BOJISIET 06BSC-
HSITb MEXTPYIIIOBOe pacnpesesneHre HHQY3UOHHBIX 06'bEMOB OZHOU TOJBKO IIyGUHOH M10-
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pakeHHUs KOXU. JlJ1s1 ycTaHOBJIEHHUsI POJIM MacChl TeJIa, IJIOIA/U 0XKOoTa U IPYTrUX GaKTOPOB
HeOoOX0 MM UH/UBU/IyaIbHbIA aHaJ/IN3.

0GcyxaeHue

OCHOBHOU pe3yJsIbTaT aHa/IM3a — COXpPaHeHHe BHYTPUBEHHOr0 HHPY3UOHHOTO 06e-
CriedyeHUsl B TeUeHHe TPEX HeJleslb HabJII0leHusI TPY IOCTENIEHHOM YMeHbILIEHUU ero rpyil-
noBOTo 06'bEMa. B McxomHOM HcCIeJOBaHUU AJIs1 ITUTENbHO JEUUBUIMXCS JeTel ON1CcaHbl
OPUEHTUPOBOYHbIe CyTOYHble AuanaszoHsl 700-1000 ma B Muagumei rpynne, 1200-1600
MJ B cpefHedl 1 1500-2000 M1 B crapiueil. PacyéT nmo coxpaHEHHBIM YHMCIO0BBIM psjiaM
YTOYHSIET 3TOT Pe3y/bTaT: CpefjHUe UHTepBaJbHblEe 3HAUEHUs N0CIe/J0BaTEIbHO CHUXKA-
JINCh, HO B OT/leJIbHbIE IHU BBIXO/WJ/IY 3a YKa3aHHbIE ODUEHTHPOBOYHbIE AiMaNla30Hbl. Takue
BBIXO/Ibl ONKCHIBAIOT 3apPETUCTPUPOBAHHYI0 BapUabebHOCTD JleueHusI U caMU 1o cebe He
CBU/IETEJIbCTBYIOT 00 OIINOKe Ha3HAYEHHUS.

Paznnune Mexay HaubOJIbIIEH JI0IIA/[bI0 TIY60KOT0o oora B rpymnme 3,1-7 jieT u
Haub0JIbIIMMU a6COTIOTHBIMU 06'béMaMu UHGY3UH B rpymnmne 7,1-18 sieT uMeeT 3HaYeHHe
JUIS1 MHTepIlpeTalii BO3PACTHBIX CONIOCTAaBJeHUH. B ncxojHOM MaTepuase y geTel cpej-
Hel rpynnsl miowazab nopaxenud IlIB crenenu cocraBasiia 36,7 = 13,3%, y crapiieid —
22,5 + 6,6%. OiHaKo 60Jiee BICOKUH 00'bEM B MUJUIMJIUTPAX 3apErUCTPUPOBAH Y CTapIINX
JeTel. [Ipy OTCYyTCTBUM Macchl Tesla HEBO3MOXKHO OIpPe/IeIUTh, COXPaHsAEeTCs JIU TaKas I1o-
C/1elOBaTeJbHOCTb NPU pacyéTe Ha KusaorpaMm. Ciie/joBaTe/IbHO, TOJyYeHHbIe JJaHHbIE Xa-
pPaKTepU3yIOT aGCOIOTHOE BBeJIEHHE, HO HEe CPAaBHUTEIbHY0 HHTEHCUBHOCTb H/IpaTallUU.

BpeMeHHas JUHaMUKa TaKKe pas/vyanach Mex/Ay rpynnamMu. CHIKeHUe CpeJiHero
CYTOYHOTO I'PYNIIOBOTO 00'b€Ma MeX/y NMepBbIM U TPETbHUM HeJeJbHbIMU HUHTEepBaJaMHU
0Ka3aJIoCh YHUCJEHHO HauMeHbIIUM Y AeTelt 3,1-7 set — 13,5%. B Toil e rpynmne oTme-
YyeHa HauboJIblIas MJI0IaAb INIy6oKoro nopaxeHus. CoBrajieHue 3TUX XapaKTePUCTHUK Ha
yPOBHE BO3pacTHOU rpymnibl OpMUPYeET FUIIOTE3Y O CBA3H INIyOUHBI TOPaXKEHUS C JUHAMMU-
KOW MHQPY3MOHHOr0 06ecrnedyeHrs, HO He MOJTBepXJaeT UHAMBU/AYAJbHYIO acCOLUALUIO.
[lepeHoc rpymnmnoBoro HabJ0eHUs Ha OT/|e/IbHBIX MAllUeHTOB CO3/aBaJl Obl PUCK 3KOJIOTHU-
yeckoi omin6ku. E€ nmpoBepka TpebyeT y4éTa BO3pacTa, MaccChl TeJa, ONepanui U TeKyLIux
OCJIO)KHEHHU Ha YPOBHE KaXK/I0r'0 MalMeHTa.

B aHanu3upyeMoi KJIMHUYECKOH MO/IBbIGOPKE 3aperucTpupoBaHHas HHQy3us npo-
BOZiMJIach Ha $OHE 3HTEPAJbHOrO0 MUTAHUsS, BBEJEHUS aMHUHOKHCIOTHBIX PAaCTBOPOB U
6eIKOBBIX MpenapaToB. /l/isi BO3pacTHBIX IPYIII OMKMCAHbl PAa3JIUYHbIE 0O BEMbBI ITUX KOM-
noHeHTOB. [l03TOMy yMeHblLIeHHe 00Led BHYTPUBEHHON MHPY3UU MOTJIO MPOUCXOAUTH
OJIHOBPEMEHHO C COXpaHeHHEM OT/le/IbHbIX HallpaBJaeHUH Tepanuu. [lo nuMeroiemycs 06-
1eMy psily HEBO3MOXKHO OT/JEJUTh 00'bE€M, BBEJEHHBIH /I KOPPEKIIUH LIUPKYJIUPYIOILeH
YKUAKOCTH, OT XKUJKOCTH, TOCTYNABLIEH C HYTPUTUBHOM NOAAEPKKOM U APYTMMHU Npenapa-
TaMu. Takasi CTpyKTypa JieueHUs 10JKHA YYUThIBAThCs TPU MOCIe[yI0Iel olleHKe TPUYUH
HW3MeHEeHHUs CyTOYHOr'0 00'béMa.

HcxoiHOe KJIMHUYECKOe HCC/Ie/loBaHUe CBSI3bIBAeT HEOOXOAMMOCTh TeKYIlel Kop-
peKIMU JedeHHs ¢ U3MeHEeHUsIMU reMOKoaryJ/siiiuy, 6eJK0OBOro o6MeHa U COCTOSIHUS Ke-
JIyJJOYHO-KUIIEYHOr'0 TPAKTa, a TaKKe C XUPYPrUYeCKMMH BMellaTeJbCTBAaMHU M BOCIa-
JINTEJIbHBIMU OCJIO)KHEHUAMHU. MexcyTouHble KosiebaHUsl 06bEMa COBMECTUMBI C TaKOH
VH/MBU/IyaJbHON KOPPEeKTUPOBKOU. OiHAKO Npe/CcTaBJIeHHbIM aHa/Iu3 He YCTaHaBJIMBAET,
KaKhe UMEHHO COOBITHS 00YCI0BUIU KaXkJ0e yBeJnyeHre UHQY3UU: KaJleH/lapb BMella-
TEJbCTB U OCJIOKHEHHUM C CYTOYHBIMH PsilaMH He conocTaBJsiyics. [lo3ToMy BpeMeHHbIe
o bEMBI 00'bEMA C/IelyeT ONUCHIBATh KaK 3aperucTpUpPOBaHHbIe U3MEHEHHs JIedeHH s, a
He KaK /Jl0Ka3aHHble IPU3HAKU HOBOT'O 3MM30/1a TOKCEMUHU UM UHDEKLIUH.

OTAe/IbHOr0 pacCMOTpPeHUsI TPebyeT COOTHOILIEHUE BBEIEHHOTO 00'béMa U AJIUTENb-
HOCTH HMHTeHcHUBHOro JieyeHus. [loaBbi6opka chopmupoBaHa nmo mnpeboiBaHuio B OPUT
21-50 cyTOK, TO eCTb 10 y2Ke COCTOSIBIIEMYCSl pe3yJIbTaTy JieueHusl. BHyTpu Heé coxpaHs-
JIUCh AJIUTeNbHAst UHOY3US Y pa3nyus IJIyOGHUHBI MOpaXKeHUs. ITa CTPYKTypa oT6opa Io-
3BOJISIET OMMCATh NMAIIMEHTOB C 3aTSXKHBIM TeYeHHEM, HO He ONpeJieJIUTh, YBeJUYrBaJa J1
nH}y3us nposo/LKUTeNbHOCTD pebbiBaHusa B OPUT. Bosee Tsxkésioe cocTosiHME MOTJIO O/
HOBPEMeHHO 06yCJIOBJIMBATD U 6OJIBIIHNNA 00 bEM TEPANUH, U 60Jiee AJUTEeNbHOE JedeHHe.

[IpakTHyeckasi LLeHHOCTb 06GHAPYKEHHOW JUHAMUKHU 3aKJ04YaeTcss B 000CHOBAaHUHU
NpO/JIEHHOTO y4yéTa MHQPY3UMOHHOM Harpysku. B mpejicTaBjieHHOM MaTepuasie NMoTpe6-
HOCTb BO BHYTPUBEHHOM BBEJIEHUH He HcYe3asa K KOHIy IepBOM HeJleJIn U COXpaHsIach
nocsie BTopoil. ClieloBaTe/IbHO, XapaKTePUCTUKA Tepaluy TOJbKO HAaYaJIbHBIM 06bEMOM
He ONHKCBHIBAET AaJibHeMlIlee jedeHre 3TON MOABbIOOPKH. [l KOXK/A0r0 JHS HAOIIOAeHUS
11eJ1ec006pa3HO COBMECTHO PETMCTPUPOBATh MacCy TeJsa, 06'bEM BCeX MyTel MOCTYIJIeHUs
KUJKOCTH, JUype3, Apyrue n3MepsieMble MOTEPU W KJIWHUYECKHe NMPU3HAKKW U3MeHEeHUs
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nep¢ysuu. [lo pesysnbraTaM HacTosiLleld paboThI Heslb3s1 HA3HA4aTh GUKCUPOBAHHOE TIPO-
[IEHTHOE CHIDKeHHe NHPY3UU K onpe/ieIEHHBIM CYyTKaM.

TakuM 06pa3oM, BO3pacTHBIE pa3IuyUs abCOJNIIOTHOrO0 06bEMa U TEMIIA €r0 YMeHb-
IIeHUsl CJIe[yeT pacCMaTPUBATh KaK XapaKTePUCTHKH MPOBOJUMOro JieyeHUs. Ux o6bsc-
HeHUe TpebyeT pasjesieHUs [IBYX KOMIIOHEHTOB: Pa3/JIMYUN pa3MepoB TeJsia U pasjnyui
KJIMHUY€ECKOW NOTPe6HOCTH B MHPY3MOHHOM obGecreyeHUH. B JocTynHOM MaTepuasie 3T
KOMIIOHEHTHI He pasrpaHuyeHsbl. CaeAyoLUMM 3TaloM aHaM3a Jo/DKHA CTaTh OLleHKa UH-
JHUBU/IyaIbHBIX CyTOUYHBIX 06'bEMOB C HOPMHUPOBAHKMEM Ha MacCy TeJsia U CONOCTaBJIeHUEM
C IIyOUHOM 0KOTa, COCTAaBOM Tepanuy U KJIMHUYECKHMH COOBITUAMU. Takod MoAxoJ, mo-
3BOJIUT NMPOBEPUTh, COXPAHSAIOTCS JIM HabJI0/JaeMble BO3PACTHbIE PA3/IUYMs MTOC/Ie yuéTa
CMeIIUBarIUX GaKTOPOB.

OrpaHu4eHUs M CCIeJOBAHUSA

AHanu3 orpaHuveH HeOOJbIION NOJBbIGOPKON U3 21 pe6GEHKA U arperupoBaHHbBIM
npeJCcTaBJIeHUeM pe3yJbTaToB. YMC/I0 NMalMeHToOB, BHECIIMX BKJIAJ, B KOHKPETHOE CYyTOY-
HOe 3HayeHHe, HEM3BECTHO; ero U3MeHeHHe CIIOCOGHO BIUSATH Ha TPYNIIOBYI0 TPAEKTOPHIO.
CeMu/iHEBHbIE UHTEPBA/Ibl UMEIOT ONUCATENbHBIN CMBIC/ U HE SBJSIOTCA YCTAaHOBJIEHHbI-
MU 6U0JIOTUYECKHMHU cTafusiMu. 061U HHTepBas NepBhIX 21 cyTOK BbIOGpaH /I COMOCTa-
BUMOCTH JIOCTYTHBIX PsSi/I0B, @ He /IJ1s1 NOATBEPXKAeHUS OJJUHAKOBOU JIJINTEJbHOCTH TOKCe-
MHHU ¥ KOKJ0T0 pebEéHKa.

OTcyTcTBHME Macchl TeJla ¥ TOAPOGHOr0 yYéTa BCeX KHUJJKOCTHBIX TIOTOKOB MCKJII0Ya-
€T OLleHKY OTHOCUTEJIbHOM Harpy3KHu U HaKOILJIEHHOTo 6astaHca. Pa3inyus riy6HbI 0%K0Ta,
XUPYPrU4ecKoro JieyeHHsl, HyTPUTHBHOM MOAJAEPKKH U OCI0KHEHUH He CKOpPEKTHUPOBa-
HbI. BEIGOP TOJIBKO JJIMTENBHO JIeUUBUIMXCS AIlUEHTOB C 6J1arONpPUATHBIM HCX0/J0M He I10-
3BOJISIET U3YYUTh PUCK JIETAJBHOCTH, TIOCTPOUTD NPOTHOCTUYECKYIO MO/Ie/Ib UM OLleHUTh
3 PeKTUBHOCTD ONpesie/IEHHON CTpaTerud HHPY3MOHHON Tepanuu. BeIBObI OTHOCATCS K
ONMCAHUIO MPEJCTABJIEHHBIX I'PYIIOBBIX JaHHBIX.

3aK/royeHue

Y neteit ¢ TAXKENON 0XKOTOBOM TOKCEMHEHN U AJUTeNbHbIM NpebbiBaHueM B OPUT
BHYTPUBeHHasi MHPY3MOHHAs HAarpy3Ka COXpaHsIach Ha NMPOTSKEHUHU NMepBbIX 21 cyTOK
HabJtofeHus1. Cpe/iHME CYTOYHbIE IPYIINIOBbIe 06'bEMBI II0C/I€/[0BATEIbHO YMEHbIIATUCH [0
HeJleJIbHBIM UHTepBaJsaM, IPU COXPAaHEHUH MEeXCYTOYHBIX Kose6aHUHU. CHIPKEHUE MEXAY
uHTepBasaMu 1-7 u 15-21 cyTok coctaBusio 18,4% B rpynmne 6 MecsueB-3 roaa, 13,5% B
rpymnne 3,1-7 set u 18,8% B rpynne 7,1-18 seT.

Hanbosbuive a6cotoTHbIe 00 bEMBI 3apErUCTPUPOBAHbI Y CTAPIIUX JeTel, a Hau-
6oJibIlIas MJIOIA/b IJIyGOKOIro 0XKora — B CpeJiHel Bo3pacTHOH rpymnne. [y 06'bsiCHeHUs
3THUX pa3MYMi He0OX0ZMMO HOPMHUPOBAHME HA MAcCy TeJa U YYET JPYTUX KIMHUIECKUX
daxTopos. [IpescTaB/ieHHbIE 3HAaYeHUs MOTYT UCII0JIb30BaThCs /I ONMCAaHUS HHPY3HUOH-
HOTO obecreyeHUs1 JaHHOM MOJBbIGOPKU; OHU He SIBJISAIOTCS HOPMAaTUBHBIMU 0GbEMaMU,
MOKa3aTeJsIMU MePErpy3KH KUJKOCTbIO UJIH JI0Ka3aTeJbCTBOM 3P PEeKTUBHOCTHU OTPaHU-
YyeHUs1 UHPY3uUH.
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Annotatsiya.

Kirish. Tug'ma yuqori lab va tanglay kemtikligi (TLTK) bo‘lgan bolalarda
shifoxonadan tashqari pnevmoniya (SHTP) rivojlanishi zamonaviy pediatriya va yuz-jag’
jarrohligining dolzarb muammolaridan biridir. TLTK bo‘lgan bolalar mikrobiota holatiga
ko‘ra individuallashtirilgan yondashuvlarni talab gqiladi. Shunday qilib, TLTK bo‘lgan
chaqaloglarda hayotining birinchi kunlaridanoq oshqozon-ichak traktining morfologik va
funksional buzilishlari kuzatiladi. Material va usullar. Tadqiqot doirasida asosiy guruhga
o‘tkir pnevmoniya bilan og‘rigan, TLTK bo‘lgan 40 nafar bola, tagqoslash guruhiga o‘tkir
pnevmoniya bilan og‘rigan, TLTK bo‘lmagan 44 nafar bola kiritildi. Najas namunalari PZR
usuli orqali laboratoriya tekshiruvidan o‘tkazildi. Olingan ma’lumotlar Fisher-Styudent
bo‘yicha tavsifiy va variatsion statistika usullari yordamida statistik tahlil qilindi. O‘rtacha
giymatlardagi farqlarning statistik ahamiyati p<0,05 ahamiyatlilik darajasida belgilandi.
Natijalar. Kompleks mikrobiologik tadgiqot natijalari TLTK fonidagi SHTP bilan kasallangan
bolalardaog‘izbo‘shlig‘i vaichak mikrobiotasining sezilarli buzilishlari mavjudligini ko‘rsatdi.
Og‘iz bo'shlig‘i mikrobiotasida shartli patogen va saprofitlar, jumladan S. salivarius, S. mitis, C.
albicans, S.aureus hamda gemolitik E.coli ustunlik qildi. Asosiy guruhda normoflora vakillari
bo‘lgan S. salivarius va S. mitis (p<0,05) miqdorining ishonchli pasayishi kuzatildi. Aksincha,
C.albicans va S. Aureus ning aniqlanish chastotasi va miqdori asosiy guruhda sezilarli yuqori
bo‘ldi (p<0,05-0,01). Ichak mikrobiotasi tahlilida ham asosiy guruhda disbiotik o‘zgarishlar
aniglandi. Bifidobakteriyalar va laktobakteriyalar miqdori TLTKsiz bolalarga nisbatan
ishonchli past bo‘ldi (p<0,001). Shu bilan birga, enterokokklar, laktozanegativ E. coli, S.
aureus va achitqisimon zamburug‘lar miqdori asosiy guruhda yuqori ekanligi qayd etildi
(p<0,05). Xulosa. Olingan natijalar TLTK fonidagi bolalarda normoflora vakillari kamayishi,
shartli patogen mikroorganizmlar faollashuvi va zamburug‘lar kolonizatsiyasining ortishi
bilan kechuvchi og‘ir disbiotik o‘zgarishlar shakllanishini ko‘rsatdi.

Kalit so‘zlar: yuqori lab, tanglay kemtikligi, pnevmoniya, mikrobiota.
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Abstract.

Intraduction. The development of community-acquired pneumonia (CAP) in
children with congenital cleft lip and palate (CCLP) is one of the pressing issues in modern
pediatrics and maxillofacial surgery. Children with CCLP require individualized approaches
depending on the state of the microbiota. Thus, morphological and functional disorders of
the gastrointestinal tract are observed in newborns with CCLP from the first days of life.
Material and methods. As part of the study, the main group included 40 children with
acute pneumonia and CCLP, while the comparison group included 44 children with acute
pneumonia without CCLP. Stool samples were subjected to laboratory testing using the PCR
method. The obtained data were statistically analyzed using Fisher-Student descriptive
and variational statistics methods. The statistical significance of differences in mean values
was established at a significance level of p<0.05. Results. Results of a comprehensive
microbiological study showed significant disorders of the oral and intestinal microbiota
in children with CAP against the background of CCLP. The oral microbiota was dominated
by opportunistic pathogens and saprophytes, including S. salivarius, S. mitis, C. albicans, S.
aureus, and hemolytic E. coli. In the study group, a significant decrease in the number of S.
salivarius and S. mitis (p<0.05) representing the normoflora was observed. Conversely, the
frequency and quantity of C. albicans and S. aureus detection were significantly higher in
the study group (p<0.05-0.01). Analysis of the intestinal microbiota also revealed dysbiotic
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changes in the primary group. The number of bifidobacteria and lactobacilli was significantly
lower than in children without CCLP (p<0.001). At the same time, the content of enterococci,
lactose-negative E. coli, S. aureus, and yeast was high in the study group (p<0.05). Conclusion.
The results obtained showed the formation of severe dysbiotic changes in children with
CCLP, accompanied by a decrease in normoflora representatives, activation of conditionally
pathogenic microorganisms, and increased fungal colonization .

Key words: upper lip, cleft palate, pneumonia, microbiota.

Tug'ma yuqori lab va tanglay kemtikligi (TLTK) bo‘lgan bolalarda shifoxonadan
tashqari pnevmoniya (SHTP) rivojlanishi zamonaviy pediatriya va yuz-jag’ jarrohligining
dolzarb muammolaridan biri bo‘lib, yuqori kasallanish va o‘lim ko‘rsatkichlari bilan ajralib
turadi. Bunday nuqsonli bolalarda nafas yo‘llari infeksiyalari sababli statsionarga yotqizilish
ko‘rsatkichi sog‘lom tengdoshlariga nisbatan sezilarli darajada yuqori ekanligi aniglangan
bo‘lib, bunga anatomik nugson tufayli yuzaga keladigan mikroaspiratsiya, disfagiya va og‘iz-
burun bo‘shligi mikrobiotsenozining buzilishi sabab bo‘ladi. Shu sababli TLTK bo‘lgan
bolalar uzoq muddatli mutaxassislar kuzatuvini, sitokin profili va mikrobiota holatiga
ko‘ra individuallashtirilgan yondashuvlarni, hamda yanada takomillashgan profilaktika va
patogenetik davolash usullarini talab giladi.

So‘nggi yillarda xorijiy tadqiqotchilarning fikriga ko‘ra, mikroaspiratsiya, disfagiya
hamda og‘iz-burun bo‘shlig‘i anatomik nuqsonlari ushbu toifadagi bolalarda nafas yo‘llari
infeksiyalariga moyillikni oshiruvchi asosiy omillar hisoblanadi [4;5]. Shveysariyada 857
806 nafar yangi tug‘lgan chaqaloq ishtirokida o‘tkazilgan yirik populyatsion tadgiqotda
TLTK bo‘lgan bolalarda nafas yo‘llari infeksiyalari sababli statsionarga yotqizilish, asoratlar
rivojlanishi va olim xavfi sog‘lom bolalarga nisbatan statistik jihatdan ishonchli yuqori
ekanligi isbotlangan [6]. Rossiya Federatsiyasida har yili mazkur nugson bilan 3,5-5 ming
nafar bola tugfiladi va ularning katta qismida nafas tizimi infeksiyalariga moyillik yuqori
bolib, 14-16 yoshgacha mutaxassislar nazoratida davolanishni taqozo etadi [1;11]. Nafas
tizimi infeksiyalari bilan statsionarga yotqizilgan bolalarning 30-35 foizida og'ir asoratlar
rivojlanishi qayd etilgan [11;12].

Mikrobiologik tadqgiqotlar ham TLTK bo‘lgan bolalarda nafas yo‘llari infeksiyalariga
moyillik yuqori ekanligini tasdiqlaydi. Arboleda S. va hammualliflar (2023) og‘iz bo‘shlig‘i
mikrobiomini tahlil gilish orqali ushbu bolalarda S.aureus, K.pneumoniae va E.cloacae
kolonizatsiyasi nazorat guruhiga nisbatan yuqori ekanligini aniglagan. Bu holat nafas yo‘llari
infeksiyalari rivojlanishining muhim xavf omillaridan biri sifatida baholangan.

Shuningdek, og'ir va asoratlangan pnevmoniyalarda immun-sitokin muvozanatidagi
buzilishlar muhim patogenetik ahamiyatga ega ekanligi ko‘rsatilgan, tug‘'ma lab va tanglay
kemtikligi bo‘lgan bolalarda esa T-helper immun javobining o‘ziga xos xususiyatlari
aniglangan [2]. Birog, TLTK bo‘lgan bolalarda SHTZ ning sitokin profili, og‘iz bo‘shlig‘i vaichak
mikrobiotasi hamda individuallashtirilgan kompleks davolash taktikasiga bag‘ishlangan
tizimli tadqiqotlar yetarli emas.

Og'iz-halqum shilliq qavatlarida tabily mikrofloraga mansub a- va y-gemolitik
streptokokklarnitopishmumkin.Odatdasoglom odamningbusohalaridagimikroorganizmlar
soni 102-103 KHQB/mm?2 (koloniya hosil giluvchi birlik kvadrat millimetrga)dan oshmaydi.
Biroq, so‘lak, milk cho‘ntaklari va og‘iz-halqum shilliq qavatidagi mikroorganizmlar miqdori
105dan 1011KHQB/ml (koloniya hosil giluvchi birlik millilitrga)gacha yetishi mumkin. Ular
orasida stafilokokklar, neysseriyalar, Candida avlodiga mansub zamburug‘lar va boshqa
mikroblar bor. Hozirgi vaqtda disbioz yuqori nafas yo‘llarining o‘tkir va surunkali yuqumli
kasalliklari - angina, o‘tkir faringit, surunkali tonzillit, laringit, sinusit va yevstaxiitning kelib
chiqishiga sabab bo‘luvchi asosiy omillardan biri sifatida qaralmoqda [3;5;7].

Lab va tanglay kemtikligi bilan tug‘ilgan chaqaloglarda tug'ilish paytidanoq lab
va tanglay funksiyalarining buzilishi kuzatiladi, bu esa emish va yutish jarayonlarini
giyinlashtiradi. Natijada, hayotning dastlabki kunlarida sun’iy ovqatlantirishga o‘tish
zarurati paydo bo‘ladi. Bu esa ovqat hazm qilish tizimining ishida buzilishlarga, shuningdek,
ichak va immunitet tizimida muammolarga sabab bo‘lishi mumkin. Buning oqibatida
bolaning rivojlanishida og‘ishlar yuzaga kelishi ehtimoli mavjud. Shunday qilib, lab va
tanglay kemtikligi bo‘lgan chagaloglarda hayotining birinchi kunlaridanoq oshqozon-ichak
traktining morfologik va funksional buzilishlari kuzatiladi. [8;9;10].

Material va usullar. Bemor bolalarning klinik kuzatuvlari Andijon shahridagi viloyat
ko‘p tarmogqli bolalar shifoxonasida 2021-2026-yillar davomida olib borildi.

Tadqiqot doirasida asosiy guruhga 1 yoshdan 3 yoshgacha bo‘lgan, o‘tkir pnevmoniya
bilan og‘rigan, lab va tanglayning tug'ma kemtikligi (TLTK) bo‘lgan 40 nafar bola kiritildi.
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Taqqoslash guruhiga o‘tkir pnevmoniya bilan og‘rigan, 1 yoshdan 3 yoshgacha bo‘lgan,
TLTK bo‘lmagan 44 nafar bola kiritildi. Tekshirilgan bemor bolalarning 42 nafari (50%) o‘g'il,
42 nafari (50%) qiz bolalar edi.

Dispeptik sindromning klinik belgilari - ich ketishi, qusish va qorin og‘rig‘i kuzatilgan
bemorlarda dastlabki kunlarda yuqumli ich Kketishining etiologik omillarini aniglash
magqgsadida najas namunalari PZR usuli orqali laboratoriya tekshiruvidan o‘tkazildi. PZR
qo‘llanilishi oshqozon-ichak tizimi simptomlari bilan bog‘liq qo‘zg‘atuvchilarni yuqori aniqlik
va o‘ziga xoslik bilan identifikatsiya qilish imkonini berdi, bu esa tashxisni aniqlashtirish
uchun yordam berdi. Ushbu tadqiqotda ichak infeksiyalari qo‘zg‘atuvchilarining aniglanishi
istisno qilish mezoni sifatida xizmat qildi. Ichak mikrobiologik tekshiruvlari Murtazayev
S.M. va hammuallif. (2003), Aliyev A.L. va hammuallif. (2017) tavsiyalariga muvofiq aerob va
anaerob mikroorganizmlarni o‘rganishni oz ichiga olgan holda o‘tkazildi.

Olingan ma’lumotlar Fisher-Styudent bo‘yicha tavsifiy va variatsion statistika
usullari yordamida statistik tahlil gilindi. Ma'lumotlar Intel Pentium 4 protsessorli shaxsiy
kompyuterda statistik usullar orqali qayta ishlandi. Buning uchun Microsoft Excel 2019
dasturida ishlab chiqgilgan dastur hamda tavsifiy statistika funksiyalari kutubxonasidagi
funksiyalar qo‘llanildi.

O‘rtacha giymatlardagi farqlarning statistik ahamiyati p<0,05 ahamiyatlilik darajasida
belgilandi.

Natijalar. Shifoxonadan tashqari pnevmoniya bilan og‘rigan 84 nafar bolada o‘tkazilgan
keng gamrovli mikrobiologik tadqiqot davomida og'iz bo‘shligi mikrobiotasining tuzilishi
va miqdoriy xususiyatlari o‘rganildi. Mikrob tarkibining tahlili shuni ko‘rsatdiki, barcha
tekshirilgan bolalarda shartli patogen va saprofit flora vakillari ustunlik qildi. Bular orasida
Streptococcus salivarius, Streptococcus mitis, Veillonella spp., Actinomyces spp., Neisseria
spp., Candida albicans, shuningdek Staphylococcus aureus va Escherichia colining gemolitik
shakllari mavjud edi. Ko‘pchilik mikroorganizmlarning miqdoriy ko‘rsatkichlari guruhlar
bo‘yicha o‘xshash bo‘lsada, ularning aniglanish chastotasi, faolligi va turlar o‘rtasidagi nisbati
sezilarli farglarni namoyon etdi. Ushbu tadqiqot sharoitida Veillonella spp., Actinomyces
spp. va Neisseria spp. mikroorganizmlarini aniqlash qiyin bo‘lganligi sababli, ular tahlilga
kiritilmadi.

Og‘iz mikrobiotasi tekshirilganda asosiy guruh bolalarida Streptococcus salivarius
miqdorining sezilarli darajada kamayishi kuzatildi - taqqoslash guruhidagi 8,5+0,29 IgKOE/
ml ga nisbatan 6,7+0,38 IgKOE/ml (p<0,01). Shunday bo‘lsada, aniglash foizi yuqori darajada
goldi - 87,5%, bu esa kolonizatsiyaning asosiy darajasi saqlanib qolganligini ko‘rsatadi.
Streptococcus mitis ham kamayish tendensiyasini namoyon etdi - 7,1+0,25 IgKOE/ml
ga nisbatan 5,9+0,43 IgKOE/ml (p<0,05), aniglash chastotasi 72,5% ni tashkil etdi. (1-
rasm). Ushbu streptokokklar og‘iz bo‘shligi normoflorasining asosiy vakillari hisoblanib,
bioplyonka shakllanishida, shilliq qavatni himoya qgilishda va mahalliy immunitet javobini
tartibga solishda ishtirok etadi. Ularning kamayishi anatomik nuqsonlar, og‘iz bo‘shlig‘i
germetikligining buzilishi va pH mubhitining o‘zgarishi bilan bog‘liq bo‘lishi mumkin.

TLTK bilan og‘rigan bolalarda Candida albicans ekish chastotasining oshishi alohida
e’tiborni tortdi - tagqoslash guruhidagi 13,6% ga nisbatan 32,5% (p<0,01). Asosiy guruhdagi
bolalarda miqdoriy ko‘rsatkich 5,8+0,43 IgKOE/ml ni tashkil etdi, bu ruxsat etilgan
giymatlardan oshdi va taqqoslash guruhidagi bolalarda ruxsat etilgan qiymatlar chegarasida
2,5+0,13 IgKOE/ml ni tashkil etdi.

Shartli patogen mikroorganizmlar orasida Staphylococcus aureus yetakchilik qildi,
uning miqdori ruxsat etilgan me’yordan oshdi - taqqoslash guruhida 3,1+0,18 IgKOE/ml
ga nisbatan 6,2+0,49 IgKOE/ml (p<0,05). Ekish chastotasi taqqoslash guruhidagi 15,9% ga
nisbatan 40,0% ni tashkil etdi (p<0,01). Bu to‘gimalarning anatomik butunligining buzilishi,
mahalliy immunitetning pasayishi va tez-tez kasalxonaga yotqizilishi bilan bog‘liq bo‘lishi
mumkKin.

Shuningdek, asosiy guruhdagi 12,5% (n=5) va taqqoslash guruhidagi 4,5% (n=2)
bolalarda boshqa turdagi achitqisimon zamburug‘lar migdori kuzatildi.

Yuqori lab va tanglayning tug‘ma nugsonlari bo‘lgan bolalarda og'iz bo‘shlig‘i
mikrobiotasining o‘zgarishi quyidagi omillarga bogliq: og‘iz bo‘shligining anatomik
germetikligining buzilishi; mahalliy immunitet javobining samaradorligi pasayishi;
antibiotiklarning tez-tez qo‘llanilishi; erta yoshda sun’'iy ovqatlantirish; bioplyonka
shakllanishi va mikrob muvozanatining buzilishi.

Shunday qilib, yuqori lab va tanglay tug‘ma nugsonlari bilan asoratlangan
shifoxonadan tashqari pnevmoniya bilan og'rigan bolalarda og‘iz bo‘shlig‘i mikrobiotasining
sezilarli buzilishlari kuzatildi. Normoflora vakillarining kamayishi, shartli-patogen
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mikroorganizmlar faolligining kuchayishi va zamburug'lar kolonizatsiyasining o'sishi
surunkali yalliglanish, ikkilamchi infeksiyalar va ovqat hazm qilish buzilishlarini keltirib
chigaradi. Bu ma’'lumotlar probiotikni qo‘llab-quvvatlash, mahalliy davolash va immunitet
tizimini muvozanatlashtiruvchi davoni oz ichiga olgan mikrobiotani kompleks o’rganish
zarurligini tasdiglaydi.

1-rasm. Tekshirilgan bolalarda og‘iz bo‘shlig‘ining mikrob tarkibini tahlil gilish natijalari
(IgKOE/ml)

Figure 1. Results of the analysis of the oral cavity microbial composition in the examined
children (CFU/ml)

Staphylococcus aureus

Candida albicans

Streptococcus mitis

Streptococcus salivarius

W Taqqoslash guruhi(n=44) MWAsosiy gurnh (n=40)

2-rasm. Tekshirilgan bolalarda ichak mikrob tarkibini tahlil qilish natijalari (IgKOE/ml)
Figure 2. Results of the analysis of intestinal microbial composition in the examined children
(Ig CFU/ml)
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2-rasmdan ko‘rinib turibdiki, TLTK bilan og'rigan bolalarda ichak mikrobiotasini
o‘rganish natijasida bifidobakteriyalar sonining sezilarli darajada kamayishi aniqglandi.
Ularning miqdori 6,9£0,35 IgKOE/g ni tashkil etdi, bu asosiy guruhda sezilarli darajada
past va taqqoslash guruhida o‘rtacha pasayish bo‘lib, 8,2+0,28 IgKOE/g ni tashkil etdi (bu
yoshdagi referens qiymat 9-11 IgKOE/g). Bifidobakteriyalar sonining kamayishiga qaramay;,
namunada ularning mavjudlik foizi sezilarli darajada bo‘lib, asosiy guruhda 90,0% ni tashkil
etdi. Bu shuni ko‘rsatadiki, bifidobakteriyalar soni kamayganda ham ularning aniqlanish foizi
yuqoriligicha qoladi.

Shu bilan birga, laktobakteriyalar tarkibining pasayishi kuzatildi: asosiy guruh
bolalarida ularning darajasi 6,1 * 0,41 IgKOE/g, TLTK bo‘lmagan bolalarda esa 6,3 * 0,21
IgKOE /g ni tashkil etdi (farglar statistik jihatdan ahamiyatsiz).

Tadgiqot jarayonida aniglandiki, TLTK bo‘lgan bolalarda bakteroidlar miqdori yuqori
bo‘ldi - 9,3+0,41 IgKOE/g, TLTK bo‘lmagan bolalarda esa bu ko‘rsatkich 7,6+0,31 [gKOE/g ga
teng bo‘ldi (p<0,05). Shuningdek, TLTK bo‘lgan bolalarda enterokokklar miqdori 7,4+0,34
IgKOE/g ni tashkil etib, TLTK bo‘lmagan bolalar ko‘rsatkichidan yuqori ekanligi aniglandi
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(5,6%0,35 IgKOE /g, p<0,05). Lab va tanglayning tug‘ma kemtigi bo‘lgan bolalarda fermentativ
faolligi normal bo‘lgan ichak tayoqchalari sonining sezilarli darajada kamayishi kuzatildi. Bu
ko‘rsatkich 5,4+0,27 IgKOE /g ni tashkil etdi, TLTK bo‘lmagan bolalarda esa - 6,5+0,30 IgKOE /g
(p<0,001). TLTK bilan og‘rigan bemorlarning najas namunalarida laktozanegativ xususiyatga
ega bo‘lgan ichak tayoqchasi miqdorining sezilarli darajada oshishi aniqlandi - 4,7 + 0,35
IgKOE /g ganisbatan 5,5 + 0,25 IgKOE /g (p <0,05). Shartli patogen mikroorganizmlar orasida
tillarang stafilokokk yetakchilik qildi: uning miqdori TLTK bo‘lmagan bolalarda yo‘qligiga
nisbatan (0 IgKOE/g) 1,2+0,09 IgKOE /g ni tashkil etdi (p<0,05).

Shuningdek, tekshirilgan bolalarda achitqisimon zamburuglar (Candida,
Saccharomyces va b.) - 4,6+0,37 IgKOE/g nisbatan 3,1+0,19 IgKOE/g (p<0,05). Ushbu
o‘zgarishlar mos ravishda 18 ta (45,0%) va 10 ta (22,7%) tekshirilgan bemorlarda aniglandi
(p<0,05).

TYLTK bilan og'rigan 22 nafar (55%) bolada birinchi darajali disbioz (D1), 16
nafarida (40%) ikkinchi darajali disbioz (D2) tashxisi qo‘yilgan va og‘ir disbioz holatlari
(D3) aniglanmagan. Faqat 2 nafar bolada (5%) ichak mikroflorasi me’yor chegarasida (D0)
bo'ldi. Eng sezilarli ozgarishlar fermentativ faolligi me’yorida bo‘lgan bifidobakteriyalar,
laktobakteriyalar va ichak tayoqchasi migdorida sodir bo‘ldi. Shuningdek, ichak tayoqchasi,
tillarang stafilokokk kabi shartli patogen mikroorganizmlar soni va faolligining oshishi
kuzatildi. TLTK bo‘lgan bolalarda ichak disbiozi oshqozon-ichak trakti faoliyatining buzilishi:
meteorizm, qabziyat va najas bilan bog‘liq muammolar bilan kechgan. Jumladan, birinchi
darajali disbioz bilan kasallangan 3 nafar bolada(13,6%), ikkinchi darajali disbioz bilan
kasallangan 3 nafar bolada(18,8%) va uchinchi darajali disbioz bilan kasallangan 1 nafar
bolada (5,0%) qorin dam bo‘lishi kuzatildi.

TLTK bo‘lmagan 12 nafar bolada (27,2%) birinchi darajali disbioz (D1), 7 nafar
bolada (15,9%) ikkinchi darajali disbioz (D2) aniqlangan, shuningdek, og‘ir disbioz holatlari
(D3) aniglanmagan. Fagat 25 nafar bolada (56,8%) ichak mikroflorasi me’yor chegarasida
bo‘lgan (DO0). Turli darajadagi disbioz bilan og‘rigan bolalarda ichak tayoqchasi va tillarang
stafilokokk kabi shartli patogen mikroorganizmlar soni va faolligining oshishi ham kuzatildi.
Tadqiqot jarayonida turli darajadagi disbioz bilan kasallangan bolalarda ichak mikroflorasi
tarkibida og‘ishlar aniqlandi. Mikroflora normal bo‘lgan bir bolada qabziyat belgilari
kuzatildi. Shuningdek, birinchi darajali disbioz bilan og‘rigan 4 nafar (33,3%) bolada najas
bilan bog‘lig muammolar kuzatilgan. Ikkinchi darajali disbiozda bu simptom 2 nafar (28,5%)
bolada aniqglandi.

Xulosa. Ichak disbiozining og'irlik darajasi tug‘'ma rivojlanish nugsonlari bo‘lgan
bolalarda ma’lum klinik belgilarning namoyon bo‘lish chastotasi bilan bog‘liq. Tadgiqotda
ishtirok etgan barcha bolalarda ichak mikrobiotasining turli darajada ifodalangan buzilishlari
aniglandi. Aynigsa, sun’iy oziglantirishda bo‘lgan tekshirilgan erta yoshdagi bolalarda disbioz
muammolari tez-tez paydo bo‘lganligini ta’kidlaydi.

Shunday qilib, mikrobiotani o‘rganish shuni ko‘rsatdiki, erta yoshda sun’iy
ovqatlantirishga o‘tkazilgan yuqori lab va tanglayning tug‘ma nuqgsonlari bo‘lgan bolalarda
ko‘pincha ichak disbiozi kuzatiladi. Ushbu hodisa tadqiqotda ishtirok etgan barcha bolalar
guruhlarida aniqlandi. Agar normofloraga immun va morfogen omillar manbai sifatida
garaydigan bo‘lsak, u kichik yoshdagi bolalarda ovqat hazm qilish jarayonida muhim rol
o'ynaydi.
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Abstract.

Background: Giardiasis remains one of the most common intestinal protozoal
infections in children and continues to pose important diagnostic and therapeutic challenges
because of intermittent cyst excretion, overlap with other gastrointestinal disorders, and
frequent relapse after standard short-course treatment. Aim: To improve the diagnostic
algorithm and optimize treatment strategies for giardiasis in pediatric patients. Methods: A
prospective clinical study included 105 children aged 5-13 years. Diagnostic verification was
performed using clinical assessment, stool microscopy, repeated coproscopy, and enzyme-
linked immunosorbent assay (ELISA). In the therapeutic phase, 60 patients with confirmed
mono-giardiasisweretreated usingthree differentregimens: metronidazole plusnifuroxazide,
albendazole monotherapy, and a structured three-stage complex therapy. Results: Giardiasis
as mono-infection or combined invasion was identified in 80.0% of examined children. ELISA
was positive in 89.0% of cases but yielded 8.9% false-positive results. A single coproscopic
examination detected giardiasis in only 55.5% of infected children, whereas repeated stool
examination performed 3-5 times over 2 weeks reached 100% detection among children
with positive ELISA and verified infection. The best treatment outcome was observed in the
three-stage group, with 91.7% eradication after one course and only 2.5% recurrence after
12 weeks. Conclusion: ELISA is useful as a screening method but should be combined with
repeated coproscopy for definitive diagnosis. A stepwise therapeutic approach incorporating
antispasmodics, ursodeoxycholic acid, lactulose, and albendazole appears to be the most
effective strategy for eradication and prevention of recurrence.

Key words: giardiasis; children; diagnostics; ELISA; coproscopy; albendazole;
ursodeoxycholic acid; recurrence prevention.

1. Introduction

Giardiasis is a protozoal intestinal disease caused by Giardia lamblia and remains one
of the most frequent parasitic infections in childhood. The parasite colonizes the mucosa of
the upper small intestine and can induce abdominal pain, nausea, meteorism, unstable stool,
malabsorption, hepatobiliary dysfunction, and delayed physical development. In children,
the disease often has a polymorphic clinical course and may imitate functional bowel
disorders, food intolerance, allergic syndromes, or chronic inflammatory pathology of the
digestive tract.

Global epidemiological observations indicate that giardiasis is especially common in
low-resource settings, in overcrowded households, and in organized children's collectives
where the fecal-oral route of transmission is facilitated. Infection may spread through
contaminated water, food, hands, or household items. This explains why school-aged children
remain one of the most vulnerable categories. In several regional studies from Uzbekistan,
a high prevalence of giardiasis among schoolchildren has been reported, indicating that the
disease remains a relevant public health problem.

Despite the apparent simplicity of laboratory diagnosis, accurate verification of
giardiasis is often difficult in routine practice. Stool microscopy is widely used because of its
accessibility, but the sensitivity of a single examination is limited by intermittent excretion of
cysts. Serological methods, including ELISA, are more sensitive and operationally convenient
but may produce false-positive results because antibodies can persist after prior exposure
and do not always reflect active invasion. In the absence of an adequate algorithm, clinicians
may either miss infection or prescribe unnecessary treatment.

Another unresolved problem concerns therapy. Conventional antiprotozoal regimens
are not always sufficient to ensure stable eradication. Children with giardiasis frequently
have associated biliary dyskinesia, intestinal spasm, microbiota disturbance, and impaired
evacuation of intestinal contents, all of which may reduce treatment effectiveness and favor
recurrence. As a result, the search for a more rational and staged therapeutic approach
remains clinically justified.

The aim of this study was to compare diagnostic methods for giardiasis in children,
determine the role of repeated stool microscopy after ELISA screening, and evaluate the
effectiveness of different treatment strategies with emphasis on prevention of recurrence.
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2. Materials and methods

A prospective clinical study was carried out in 105 children aged 5-13 years. Of them,
95 were attending organized educational institutions and 10 were not. All participants
underwent a standardized clinical examination with analysis of epidemiological history,
gastrointestinal complaints, duration of symptoms, possible household contacts, and signs
suggestive of intestinal parasitosis.

Laboratory diagnosis was performed using parasitological and serological methods.
Coproscopy of stool samples was carried out initially as a single examination. Because
intermittent excretion of Giardia cysts is common, children with suspected infection were
subsequently investigated by repeated stool microscopy from 3 to 5 times over a 2-week
period. ELISA was used as a screening test. Diagnostic performance was evaluated by
comparing the findings of ELISA, single coproscopy, and repeated coproscopy with the final
verified diagnosis.

For the therapeutic analysis, 60 patients with confirmed mono-giardiasis were
selected. This phase also included infected adult family members when relevant for household
treatment strategy, but the primary outcome interpretation focused on the pediatric cohort.
The patients were divided into three groups according to treatment regimen. Group [ included
22 patients who received metronidazole for 5 days plus nifuroxazide for 10 days. Group II
included 21 patients treated with albendazole monotherapy at 400 mg once daily for 5 days.
Group IIl included 17 patients treated with a three-stage complex regimen.

The preparatory stage of the three-stage regimen consisted of dietary modification
with limitation of rapidly absorbed carbohydrates and dairy products, together with an
antispasmodic and ursodeoxycholic acid at 10 mg/kg for 1-2 weeks before antiparasitic
treatment. The second stage included albendazole 400 mg once daily for 5 days combined
with antispasmodic therapy, ursodeoxycholic acid, and lactulose in a laxative dose adjusted to
response. The recovery stage continued antispasmodic support for 1 week, ursodeoxycholic
acid at 10 mg/kg at night for 2-4 weeks, and lactulose in a prebiotic dose for 2-4 weeks.

The rationale for this treatment model was based on correction of intestinal and
biliary dysfunction before and after specific antiparasitic exposure. Antispasmodics were
used to normalize motility and reduce pain syndrome, ursodeoxycholic acid to improve bile
composition and bile flow, and lactulose to promote intestinal sanitation and microbiota
recovery. Albendazole was selected as the main antiparasitic drug because of high anti-
Giardia activity and acceptable tolerability.

The primary treatment endpoint was parasitological sanitation after one course,
evaluated using repeated three-time coproscopy. The secondary endpoint was recurrence
within 12 weeks after treatment. Statistical interpretation was based on descriptive analysis,
and clinically relevant between-group differences were noted when recurrence differences
reached p < 0.001.

3. Results

Among 105 examined children, giardiasis as mono-infection was detected in 55.5%
of cases. Combined enterobiasis and giardiasis were found in 17.8%, isolated enterobiasis
in 14.0%, and enterobiasis together with giardiasis and hymenolepiasis in 5.2%. In 7.5%
of children no intestinal parasitosis was identified. Therefore, giardiasis either alone or in
combination with other parasitic diseases was verified in 84 of 105 patients, corresponding
to 80.0% of the sample.

Serological screening by ELISA produced positive results in 90 of 105 children,
which corresponds to 89.0%. However, because final verification confirmed giardiasis in
84 children, 7 cases represented false-positive ELISA findings. This indicates that ELISA has
high sensitivity, making it appropriate for primary screening, but does not provide sufficient
specificity for definitive diagnosis when used in isolation.

A single coproscopic examination identified giardiasis in only 50 patients, equivalent
to 55.5% of infected children. Consequently, a large proportion of real cases would have
remained undetected if diagnosis had been based on a one-time stool examination. Repeated
coproscopy performed 3-5 times over 2 weeks confirmed giardiasis in 80 children and
reached 100% detection among those with positive ELISA and true infection. At the same
time, 10 children with negative ELISA results also had negative repeated coproscopy, which
supports the value of combining the two methods in sequence.

Analysis of treatment effectiveness showed substantial differences between regimens.
In Group |, sanitation after one course was achieved in only 30.0% of patients. In Group II,
albendazole monotherapy improved the result to 75.0%. The highest effectiveness was
documented in Group III, where the complex staged regimen produced 91.7% eradication
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after one course.

Recurrence after 12 weeks was observed in 35.1% of Group [ and 35.0% of Group II
patients. In contrast, recurrence in Group Il was only 2.5%, which was significantly lower
than in both comparison groups (p < 0.001). Notably, recurrence episodes were recorded only
among pediatric patients, suggesting that the children's cohort was particularly susceptible
to reinfection or incomplete eradication when supportive correction of intestinal and biliary
dysfunction was absent.

Table 1. Comparative therapeutic effectiveness and recurrence rates in the study groups.

Group | Treatment regimen Eradication after one Recurrence after 12
course weeks
Metronidazole (5 days) + nifuroxazide (10 | 30.0% 35.1%
days)
I Albendazole 400 mg once daily for 5 days | 75.0% 35.0%
1 Three-stage complex therapy 91.7% 2.5%

4. Discussion

The findings of the present study demonstrate that no single diagnostic testis sufficient
for confident verification of giardiasis in children. ELISA showed high positivity and proved
useful as a rapid screening method; however, the presence of false-positive results confirms
that serology should not be interpreted as the sole criterion of active invasion. In practical
pediatric work, this distinction is essential because unjustified antiparasitic treatment may
expose children to unnecessary medication without addressing the true cause of symptoms.

The low sensitivity of single coproscopy in this study is consistent with the biology
of Giardia and the intermittent nature of cyst excretion. Repeated stool examination
substantially improved diagnostic yield and, when combined with a positive ELISA screening
result, allowed reliable confirmation of the disease. Therefore, the study supports a stepwise
diagnostic algorithm: first-line screening with ELISA, followed by 3-5 repeated coproscopic
examinations for definitive confirmation.

The therapeutic data are equally important. The very modest effectiveness of the
metronidazole-based regimen suggests that empiric short-course treatment without
correction of intestinal milieu and biliary dysfunction is often insufficient. Albendazole
monotherapy produced clearly better primary sanitation, indicating stronger direct
antiprotozoal activity. Nevertheless, the recurrence rate after monotherapy remained high,
which suggests that eradication of the parasite alone may not be enough for sustained clinical
success.

The best results were achieved with the three-stage complex approach. Its superiority
likely reflects not only the antiparasitic effect of albendazole but also the preparatory
and restorative measures surrounding drug administration. Improvement of bile flow,
reduction of spasm, correction of constipation, and restoration of intestinal microbiota may
help eliminate favorable conditions for parasite persistence and reduce the risk of early
relapse. This approach appears especially relevant in children with abdominal pain, biliary
complaints, unstable stool, or repeated episodes after previous treatment.

From abroader clinical standpoint, these results emphasize the need to view giardiasis
not as an isolated parasitological event, but as a disorder with gastrointestinal, biliary, and
microbiological components. Household contact management is also important, because
untreated family members may serve as a source of re-infection. The staged model described
in this study may therefore be useful not only for treatment but also for family-centered
prevention of recurrence.

A limitation of the study is the relatively modest sample size of the therapeutic
subgroups and the absence of advanced molecular confirmation methods. Nonetheless, the
observed differencesin eradication and recurrence were substantial and clinically meaningful.
Future studies should assess longer follow-up intervals, incorporate standardized symptom
severity scales, and compare combined therapy with other modern antiparasitic protocols.

5. Conclusion

The study showed that giardiasis in children is highly prevalent and frequently occurs
both as mono-infection and in combination with other parasitic diseases.

ELISA should be considered an effective screening tool, but it must be followed by
repeated stool microscopy because serology alone may give false-positive results.

A single coproscopic examination has insufficient diagnostic sensitivity and may miss
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a large proportion of true infections.

A structured three-stage treatment strategy including dietary preparation,
antispasmodics, ursodeoxycholic acid, lactulose, and albendazole demonstrated the highest
eradication rate and the lowest recurrence rate.

Implementation of this combined diagnostic and therapeutic algorithm can improve
the quality of pediatric management of giardiasis and reduce relapse in routine clinical
practice.
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AHHOTaNUA.

BBeaeHuUe. 3yyeHne KullledHOro 6apbepa U MUKPOGUOTHI TPE/CTABJISIET UHTEpPeC
/11 KOMIIJIEKCHOW XapaKTepUCTHUKU JeTel C pacCTPOMCTBAaMM ayTUCTHYECKOTO CIEKTpa
(PAC). Lenb uccnenoBanusa. OXapaKTepuU30BaTh KJIMHHKO-J1a60paTOpPHble 0COGEHHOCTH
KHIIIeYHOro 6apbepa U MUKpPOGHOTHI ¥ eTel ¢ PAC Ha ocHOBe olleHKU peKaJTbHOIr'0 30HY-
JIMHA, KaJIbIIPOTEKTUHA U ceKBeHUupoBaHus reHa 16S pPHK. MaTtepuasbl 1 MeTo/bl. Mccie-
JlOBaHHe BBIMOJIHSIOCH B epuof ¢ 2023 o 2026 roabl Ha 6a3e Pecny6iMKaHCKOM e TCKOM
MICUXOHEBpoJIoTHYeckoi 601bHUIBI UM. Y. K. Kyp6anoBa u ta6opatopuu GenScreen (r. Tam-
KeHT). Bbly1o o6ciefoBaHo 274 pebeHKa B Bo3pacTe oT 2 710 8 jieT (cpeAHuU Bo3pacT — 4,4
+ 0,6 roza). OCHOBHYIO I'pyIIy COCTaBUJIU 169 nanueHToOB ¢ BepUPUIIMPOBAHHBIM IHArHO-
30M PAC (147 manbuukoB U 22 eBo4ykH). KoHTposibHYy10 rpynmy coctaBuiv 105 310poBbIx
JleTel aHaJIOTMYHOro Bo3pacTa (69 MaJib4uKOB U 36 neBoveK). KIMHUKO-TIOBeleHYeCKHUH
CTaTyC OLleHHUBAJICS C UCII0JIb30BaHHUEM CIelluaJU3UPOBaHHBIX CTaHJaPTU3UPOBAHHbIX UH-
ctpymenToB M-CHAT-R, CASD u ADOS-2. Onpe/iesieHue YpoBHSI GeKaJbHOTO 30HYJIMHA U
($eKasbHOTO KaJbIIPOTEKTHHA BBINOJIHIJIOCh METOA0M TBep/[0$pa3HOr0 UMMYHOEPMEHT-
Horo aHasu3a (ELISA) c ucnosib3oBaHNEM KOMMepYeCKUX TECT-CUCTEM Ha 6a3e creryaau-
3upoBaHHOU ysiabopaTtopun PRIME (r. TamkeHT). [y MpoBeieHUsT MOJIEKY/ISIPHO-TE€HETH-
YeCcKOro aHa/iM3a CTPYKTYpbl MUKPOGHUOTHI KHUIIEYHUKA Cy6BbIOOPKe U3 27 MAlMEeHTOB C
PAC 6b110 BBITOJTHEHO BBICOKONPOW3BOJUTENBHOE CEKBEHUPOBAHWE HOBOI'O MOKOJIEHHUS
(NGS) rena 16S pPHK. BuonHdopmaTHieckass 06paboTKa BKJIoYaia QUIbBTPALUI0 XUMep U
KJIaCTepU3alMI0 BAPUAHTOB Toce/joBaTebHOCTeN (ASV) ¢ TAKCOHOMUYECKOW aHHOTAIU-
eii mo 6ase SILVA. CTaTHUCTUYECKUH aHaIN3 BBIMOJIHSJICS B IPOrpaMMHOMU cpejie R (v. 4.x) ¢
WCII0JIb30BaHMeM HellapaMeTpuueckoro U-kpuTepus MaHHa-YUTHH, KpuTepus Ouiiepa u
paHroBol Koppessnuy CnupMeHa c nonpaBkoi benmxamMmuHu-Xoxo6epra (FDR). Llesab uc-
ciaenoBaHuA. 0XapaKTepu30BaTh KJIMHUKO-1a60paTOpHble 0CO6eHHOCTH HAapyLIEeHUS MPO-
HUIIAEMOCTH KHUIIEYHOT0 6apbepa v COCTaBa MUKPOOUOTHI y fieTel ¢ PAC Ha OCHOBE OLleHKHU
(deKasbHOTO 30HYJIMHA, KaJIbIIPOTEKTHHA U CeKBeHUpoBaHUs reHa 16S pPHK. Pe3yabsTaTsl
U UX 06CyXJeHue. PaccTpoiicTBa nulieBoro noseieHus BoisBaeHbl y 40,8% pneteit ¢ PAC
1y 9,5% feTell KOHTPOJILHOH rpymnbl. YpoBeHb GeKaJbHOTO 30HYJIMHA B OCHOBHOU TpyII-
ne JieTed 6osiee 4eM B 2 pa3a MpeBbllIaj M0Ka3aTeJd KOHTPOJbHOU rpynimsl (84,5 Hr/mu
npotuB 38,2 Hr/mu; p< 0,001), 4To yKkasbIBaeT Ha 3aMyCK JECTPYKLUUH GEJKOB MJIOTHBIX
KOHTAKTOB CIM3UCTOHN 060/104KkH. KoHIleHTpaus peKkaJbHOr0 KaJbIIPOTEKTHHA Y JIeTeH C
PAC Tak»xe IpoZieMOHCTpUpPOBaJia BhIpaXKeHHOE yBeJIMUeHHe, COCTaBUB 78,3 MKT/T IPOTUB
22,4 Mkr/r B koHTpOJIE (p < 0,001). BeisiBieHa npsiMas 3HauMMasl CBSI3b YPOBHS 30HYJIMHA
C 06LIMM 6a/IJIOM TsDKeCTH ayTu3Ma 1no mkane ADOS-2 (p =+0,58; p_FDR<0,001) u BrIpa-
YKEHHOCTBIO CTepeoTUNHOTO nmoBeeHus (p = +0,49; p < 0,01). B MUKpoGHOMHOM Npodu-
Jle ypoBeHb 30HYJIMHA NPsIMO 3aBuces oT o6uaud Clostridium spp. (p = +0,61; p< 0,001) u
Bacteroides fragilis (p = +0,54; p < 0,001). KonyeHTpanus KajibnpoTeKTUHA BBICOKO3HAYU-
MO KOppeJInpoBaJia ¢ HaJIMYUeM pacCTPONCTB MUIeBoro noepeaeHus (p = +0,59; p<0,001) u
cusioi Tspkectr adpdeKTUBHBIX Benblliek y getel (p = +0,47; p_FDR = 0,004). 3akyoueHue.
HccnenoBaHue 103BOJINIIO BIEpBhIe B pervoHe lleHTpasbHONM A3UMM Ha CHCTEMHOM YpPOBHE
0XapaKTepHU30BaTh COCTOSIHHE KHUIIEYHOr'0 Gapbepa, ypOBEHb JIOKAJTBHOT'O BOCHAJIEHUS U
TOHKYIO0 CTPYKTYPY MHUKpPOGHOMa y ZleTel ¢ pacCTPONUCTBAaMHU ay TUCTUYECKOTO CIIEKTPA, J10-
Ka3aB UX [VIyGOKYI0 MaTOTeHETHYECKYI0 BOBJIEYeHHOCTh B GOPMUPOBAHHE KJIMHUYECKOTO
denoruna 3abosieBanusl. [laTodpr3nos0ru4ecKkoil 0CHOBOM raCTPOUHTECTUHA/IBHBIX HApY-
meHu# npu PAC BeIcTynaeT coyeTaHHbIN MPOLLECC MOBbILIEHUS NIPOHUILAEMOCTH CJIU3UCTON
060JI0YKH KUIIEYHUKA (POCT 30HYJINHA) U XPOHUYECKOT'0 BOCIa/IeHUs (BbICOKHE 3HAYEHUsI
KaJIbIIPOTEKTHHA).

KimroueBble c/10Ba: pacCTpPONCTBA ayTUCTUYECKOr0 CHEKTPA, JIeTH, KUIIeYHbIH 6a-
pbep, 30HYJIMH, KaJbIIPOTEKTHH, MUKpo6HoTa, 16S pPHK.
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Abstract.

Introduction. The study of the intestinal barrier and microbiota is of interest for the
comprehensive characterization of children with autism spectrum disorder (ASD). Objective.
To characterize the clinical and laboratory features of the intestinal barrier and microbiota
in children with ASD by assessing fecal zonulin and calprotectin levels and performing 16S
rRNA gene sequencing. Materials and Methods. The study was conducted between 2023
and 2026 at the U. K. Kurbanov Republican Children’s Psychoneurological Hospital and the
GenScreen laboratory (Tashkent). A total of 274 children aged 2 to 8 years (mean age 4.4
+ 0.6 years) were examined. The study group consisted of 169 patients with a confirmed
ASD diagnosis (147 boys and 22 girls). The control group comprised 105 healthy children
of similar age (69 boys and 36 girls). Clinical and behavioral status was assessed using
standardized instruments: M-CHAT-R, CASD, and ADOS-2. Fecal zonulin and calprotectin
levels were measured via enzyme-linked immunosorbent assay (ELISA) using commercial
test kits at the PRIME specialized laboratory (Tashkent). For the molecular-genetic analysis
of the gut microbiota structure, a subset of 27 patients with ASD underwent high-throughput
next-generation sequencing (NGS) of the 16S rRNA gene. Bioinformatic processing included
chimera filtering and the clustering of amplicon sequence variants (ASVs), with taxonomic
annotation performed against the SILVA database. Statistical analysis was performed in the R
software environment (v. 4.x) using the non-parametric Mann-Whitney U test, Fisher’s exact
test, and Spearman’s rank correlation with the Benjamini-Hochberg (FDR) correction. Aim:
To characterize the clinical and laboratory features of impaired intestinal barrier permeability
and microbiota composition in children with ASD, based on the assessment of fecal zonulin,
calprotectin, and 16S rRNA gene sequencing. Results and discussion: Eating disorders
were identified in 40.8% of children with ASD, compared to 9.5% in the control group. Fecal
zonulin levels in the study group were more than twice as high as those in the control group
(84.5 ng/mL vs. 38.2 ng/mL; p < 0.001), indicating the onset of the degradation of tight
junction proteins in the mucous membrane. Fecal calprotectin concentrations in children
with ASD also showed a marked increase, reaching 78.3 pg/g, compared to 22.4 ug/g in the
control group (p < 0.001). A significant positive correlation was found between zonulin levels
and the total autism severity score on the ADOS-2 scale (p = +0.58; p_FDR < 0.001), as well as
the severity of stereotypical behaviors (p = +0.49; p < 0.01). Within the microbiome profile,
zonulin levels were positively associated with the abundance of Clostridium spp. (p = +0.61; p
< 0.001) and *Bacteroides fragilis* (p = +0.54; p < 0.001). Calprotectin concentration showed
a highly significant correlation with the presence of eating disorders (p = +0.59; p < 0.001)
and the severity of affective outbursts in children (p = +0.47; p_FDR = 0.004). Conclusion.
This study provides the first comprehensive, systemic-level characterization in the Central
Asian region of the intestinal barrier status, local inflammation levels, and the fine structure
of the microbiome in children with autism spectrum disorder (ASD). It demonstrates that
these factors are deeply involved in the pathogenesis and formation of the clinical phenotype
of the disorder. The pathophysiological basis for gastrointestinal disturbances in ASD
involves a combined process of increased intestinal mucosal permeability (indicated by
elevated zonulin levels) and chronic inflammation (indicated by high calprotectin levels).

Keywords: autism spectrum disorder, children, intestinal barrier, zonulin, calprotectin,
microbiota, 16S rRNA.

BBeaeHue. 30poBbe NOJPACTAIOIEr0 TOKOJEHUS ABJSETCS OAHUM U3 KJIIOYeBBIX
IIPUOPUTETOB IOCYJAPCTBEHHON NMOJUTUKU U PYHAAMeHTaIbHBIM (PaKTOpPOM, ONpeses-
IOIIUM 6J1aronojy4ve Bcel HallMU. B cTpyKType coBpeMeHHOH J1eTCKOM IICUXOHEeBPOJIOTH-
YeCKOW MaToJIOTMM 0c000e M KpalHe aKTyaJlbHOe 3HauyeHHe NPUoOpeTalT paccTpoUCTBa
aytuctudeckoro cnekrtpa (PAC). PAC npejcraBiisieT cO60M 3THOOTHYECKH U KJIMHUYECKU
reTeporeHHy0 IPyIIy TSKeJbIX IePBA3UBHbIX HAPYLIEHWH Pa3BUTHA HEPBHOW CUCTEMBI.
JlaHHas naToJiorus MaHUdecTUpyeT B paHHEM /IeTCKOM BO3pacTe U XapaKTepu3yeTcs CTOM-
KUM JeUIIMTOM COLlMaJbHON KOMMYHHUKAL MU, TPYAHOCTAMHU B3aHMHOTO0 OOILIeHHs, a TaK-
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K€ ’KECTKO OrPaHUYEHHBIMH, CTEPEOTHUITHBIMU U OBTOPSIOLIUMHUCS MO/JIe/ISIMU NOBEJIEHHUS,
HWHTEPECOB WU JlesaTeJbHOCTH [1, 5].

MupoBast anuZieMHU0JIOTHYeCcKast CUTYalUs JIeMOHCTPUPYET CTPEMUTEJIbHBIN U NPO-
rpecCUPYIOLIMU POCT BBISABJISEMOCTU AaHHOU natosioruu. CorsiacHoO AaHHbIM BceMupHOM
opraHusaiuu 31paBooxpanenus (BO3), a Takxke J0JTOCPOYHBIM MOHUTOPHUHTOBBIM HCCIE-
JloBaHUAM LleHTpOB 1o KOHTPOJII0 U poduiakTrke 3aboseBanuit (CDC), nokasaTesnu pac-
npoctpaHeHHocTH PAC 3a nocsiegHue fiBa JeCATUIETUS YBEJUYHUINCh MHOTOKpPaTHO. Eciin
B IMPOILIbIE TO/[bl YACTOTA BCTPEUYAEMOCTH PeruCTPpUpoBasiach Ha ypoBHe 16-56 ciydaes
Ha 10 000 meTcko¥ momyssiquu [2], TO MO COBpeMEHHBbIM OlleHKaM OHa Jocturaet 1-3%
cpesnu feTckoro HacesieHus [5, 8, 10]. OTcyTcTBHe CBOeBpEMEHHOM, MEXAUCIUIIIMHAPHON
Y TIaTOreHeTUYeCKU 0O00CHOBAHHOM Jieue6HO-KOPPEKIMOHHON MOMOLIY NPUBOJUT K TsKe-
JIBIM TIOCAECTBUAM: A0 95-97% neteii ¢ PAC 6e3 1OKHOTO COTPOBOXKAEHUSI CTAaHOBATCSA
IJIyOOKUMHU WHBAJIMAaMU, HYK/IAIOIIMMUCS B TIOCTOSTHHOM COI[MaIbHOM, 06pa30BaTebHOU
Y MeJIMIUHCKOM Mo/iIep>KKe Ha MPOTSKEHUU Bcel xu3Hu [12].

CoBpeMeHHas MeJJUIIMHCKAs HayKa Iepellia K MyJbTUCUCTEMHON MapaZurme, pac-
cMaTtpuBawed PAC kak moJIM3THUOI0TUYECKOE COCTOSIHUE, pa3BUBAOLEECs B pe3y/bTaTe
CJI0KHOTO B3aMMO/IEMCTBHS FreHETHYECKON peipaciooKeHHOCTH, SNUTreHeTHYECKUX MO-
IudUKaUi U HEGJIaroNpUSATHOT'O BO3/[€MCTBHS 1[€JI0T0 CIeKTpa GaKTOPOB OKPYKarolnen
cpeanl [5, 15]. B pokyce coBpeMeHHBIX MEX/JUCHUIIIMHAPHBIX UCCAeJOBAHUNA HAXOUTCS
JIByHallpaBJIeHHasl CHCTeMa B3aWMOJEWCTBHUS, U3BECTHAs KaK OCh «KHIIEYHUK-MUKpPO-
6uoTa-Mo3r» [7, 13]. HakomnsieHHble JaHHbIE YOEAUTEIbHO TOKA3bIBAKT, YTO MUJIJIMOHBI
MHKPOOPraHU3MOB, HaCeNS0LIUX XKeJIyAouHo-KuedHbld TpakT (PKKT) yesoBeka, u ux me-
Tab0JIMYeCKUH MOTEeHIMAJI UTPaOT QyHJaMeHTaJbHYIO0 POJIb B MOAYIALUN QYHKIUHN [[eH-
TPaJIbHOM HEPBHOU CHCTEMbI, HEHPOIHAOKPUHHON U HEPOUMMYHHOM CUCTEM X03sIMHA [6,
15]. FacTporHTeCTUHAJBbHBIN AUCTPECC, MPOSIBJISIOIIMICS YIIOPHBIMU 3all0paMy, juapeew,
a6J0MUHAJIbHBIM 60JIEBBIM CHH/IPOMOM U BbIpa)KeHHOH MUIeBOM H30MPaTeTbHOCTbIO, BbI-
CTyMaeT B Ka4eCTBE OJHOT0 U3 HauboJiee pacpoCTPaHEHHBIX COMYTCTBYIOUIMX COMaTHYe-
CKHX CUH/IpoMOB y nauueHToB ¢ PAC [10].

B ocHOBe maToreHeTUY€eCKOTr0 BIAUSHUS H3MEHEHHOI0 MUKpO61oMa Ha QYHKIIMOHU-
poBaHHe HepBHOU cucTteMbl pu PAC JiexkaT HECKOJIbKO B3aHUMOCBSI3aHHbIX MEXaHU3MOB:
HapylleHne 6apbepHOU GYHKI[UU CIU3UCTON 0060JI0YKHU KUlleYHUKA (PeHOMeH «IpoTeKa-
I0llel KUIIKW»), CUCTeMHasi UMMYHHas aKTUBaLMs U HEWpPOBOCHa/leHHUEe, BbI3BAHHOE TIPO-
HUKHOBEHHEM GaKTepHasbHbBIX JidnomnoaucaxapuioB (JII1C), a Takke BbIpaKeHHOE Hapy-
IIeHHe CHHTe3a CUTHa/IbHBIX MOJIEKYJI, HAPSIMYIO0 PETYIUPYIOLIMX KOTHUTUBHbIE QYHKIUU
pebenka [7, 9, 12]. [lnisg ry60KOTro MOHUMAaHUSA AAHHBIX MPOIECCOB KPUTHUYECKH BAXKHBIM
SIBJISIETCS] TIOUCK 00'b€KTUBHBIX HEMHBA3WBHbBIX JIAOOPATOPHBIX MApKEpPOB, TAKUX KakK ¢e-
KaJIbHbIA 30HYJIMH (MapKep NMPOHHUI[AEMOCTU 3MHUTEJHAJbHOTO 6apbepa) U (eKaJbHbIN
KaJIbIIPOTEKTUH (UyBCTBUTEJbHBIA MapKep HEUTPOPUIBHOrO BOCIAJIEHHUS ), UHTETPUPO-
BaHHBIX C BBICOKONIPOU3BOJUTEJbHBIM MeTareHOMHBIM CeKBeHupoBaHHeM reHa 16S pPHK
[6,7,8,14].

Lesb ucciegoBaHuA.

OxapakTepHu30BaTh KJIUHUKO-J1ab0paTOpHble 0CO6EHHOCTH HapylUleHUs MPOHUIIae-
MOCTH KHIIIeYHOro 6apbepa U cocTaBa MUKpPOGHOTHI ¥ eTel ¢ PAC Ha ocHOBe OLieHKH de-
KaJIbHOT'0 30HYJINHA, KaJIbIIPOTeKTHHA U ceKBeHUpoBaHud reHa 16S pPHK.

MaTepuajibl U METO/bI.

KinnHHKO-1a60paTOpHOE UCCAe0BaHUE BBINMOJIHSJIOCH B nepuon ¢ 2023 mo 2026
ro/pl Ha 6a3e Pecry61iMKaHCKOHM e TCKOM CUXOHEBPOJIOTHYecKo# 60bHULBI UM. Y. K. Kyp-
6aHOBa U JabopaTtopuu GenScreen Mpyu HAyYHO-METOJUYECKON MOAJepKKe Kadeaphl He-
BPOJIOTHUHM JieTcKoTo Bo3pacTta uM. [llamaHcyposa L. I1I. lleHTpa pasBuTuUs npodpeccuoHa b-
HOH KBaJIMPUKALUU MEAULUHCKUX paboTHUKOB (T. TamkeHT). B paMkax o611ieif mporpaMMsl
ObL710 06C/efoBaHO 274 pebGeHKa B Bo3pacTe oT 2 710 8 JieT (cpenHuii Bo3pact — 4,4 + 0,6
rozia). OCHOBHYIO T'pyINy cOCTaBUJIU 169 manueHTOB ¢ BEpUPUIUPOBAHHBIM JUAarHO30M
PAC (147 manbuukoB U 22 fieBouku). KoHTposbHYO rpynmy coctaBuau 105 3/10poBbIX Je-
Tel aHaJIOTUYHOT0 Bo3pacTa (69 MaJbYMKOB U 36 eBOYEK).

KpuTepusaMu BKJIIOUEHHUA COYKUIM KIMHUYECKHU NMOATBepXKAeHHbIN quarHo3 PAC B
cooTBeTcTBUU ¢ KpuTepusamu MKB-10/MKB-11 u DSM-5 [1, 3, 6, 14], a TakXe AJUTeNb-
HOCTb HAOJIIOJIeHUsI He MeHee 6 MecsleB. B nccieoBaHNe He BK/IIOYAIUCh MALUEHTHI €
OCTPbIMU UHGEKLHOHHBIMU 3a6osieBaHusaMU XKKT u sivna, npyHUMaBIIve aHTUOAKTEPH-
aJIbHblE TpenapaTh! UM NPOOUOTHUKHY B TeUeHHe MOCJeJHUX 4-6 HeJleslb [0 MOMEHTA 3a-
6opa 6uomaTrepuasa. KJIMHUKO-NOBeJEHUECKUH CTATyC OLIEHMBAJICA C HUCIOJIb30BaHHEM
crieliMaJIM3UPOBAHHbBIX CTaHAAPTU3UPOBaHHBIX UHCTpyMeHTOB M-CHAT-R, CASD u ADOS-2.
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OnpezeneHue ypoBHs GpeKasbHOr0 30HY/IMHA U PpeKaTbHOr0 KaJablIPOTEKTUHA BbI-
MOJIHAJIOCh MeTOZ0M TBepodaszHoro uMMyHodpepMeHTHOro aHanusa (ELISA) ¢ ucnosbzo-
BaHHMEM KOMMepYeCKHX TeCT-CUCTeM Ha 6ase crenuajn3upoBaHHoOM sabopaTopun PRIME
(r. TamkeHT). [l11 HpOBEIEHUS MOJIEKY/ISIPHO-TEHETUUECKOTO aHa/IM3a CTPYKTYPbl MUKPO-
6UOTHI KUILIEYHHUKA CyOBbIGOPKe U3 27 nanueHToB ¢ PAC 6b110 BBINOJHEHO BBICOKONPOK3-
BOZIUTEIbHOE CeKBeHHpoBaHue HoBoro nokosieHus (NGS) rena 16S pPHK B s1a6opatopuun
GEENSCREEN (r. TaumkeHnT). bBuonndpopmaTtuyeckas o6paboTka BKJOYaga QUIBTPALUIO
XUMep U KJIacTepHu3alMi0 BapHUAHTOB IMOCJeAoBaTeabHOCTEN (ASV) ¢ TaKCOHOMUYECKOH
aHHoTanuel no 6ase SILVA. CTaTUCTHYECKUH aHA/IU3 BBINOJHSAJICS B IPOrPaMMHOM cpejie
R (v. 4.x) c ucriosp30BaHuEM HemnapaMmeTpudeckoro U-kpuTepuss MaHHa-YUTHH, KpUTEPUS
duepa 1 paHrooi koppessnuy CnupMmeHa ¢ nonpaskoi benpramuau-Xox6epra (FDR).

Pe3ynbraThl.

[Ip¥ 06G'bEKTUBHOM OIlEHKE COMYTCTBYIOIEr0 COMAaTUYECKOr0 CTaTyca ObLIO yCTa-
HOBJIEHO, UTO PAcCTPONCTBA MUILEBOTO NOBeJieHUs (BK/IOYas U36UpaTelbHOE OrPaHUYH-
TesJbHOE paccTpoiicTBo npuema nuid — ARFID) nogrBepxaens! y 40,8% (n = 69) gereit
¢ PAC npotus 9,5% B koHTpoJie (OR=6,44; p<0,001). FacTpouHTECTHHAIbHbIE HAPYIIEHUS
HOCHJIM BbIpa)KeHHBIN XapaKTep: KIMHUYECKUH IMarHo3 «UCcOaKTepHo3 KUllleYHuKa» Gu-
rypupoBan y 30,2% pneteit ¢ PAC u siutub y 1,9% 3g0poBbix aetedt (OR=20,61; p<0,001), a
CUH/POM XpOHHYECKUX 3allI0POB peructpuponacs y 8,9% nanueHntos ¢ PAC no cpaBHeHHUIO
¢ 1,9% B koHTposbHOU rpynne (OR =4,69; p = 0,020).

JlabopaTopHoe Hccie/joBaHHEe GHOJIOTUYECKUX MapKepoB B Kajie BbISIBUJIO 3HAYU-
TeJIbHble MaTOPHU3U0JIOTUYECKH e U3MEHEHUS] B 6apbepHON U UMMYHHOU cucteMax KKT y
neted c PAC (Ta6sauna 1). YpoBeHb dpekaIbHOr0 30HY/IMHA B OCHOBHOU rpynie JieTe 6osee
yeM B 2 pasa NpeBbllIaj ToKa3aTed KOHTPOoIbHOU rpynnsl (84,5 Hr/ma npotus 38,2 Hr/
MJ1; p<0,001), 94TO yKa3bIBaeT Ha 3aMyCK JeCTPYKIUU OEJIKOB IJIOTHBIX KOHTAKTOB CJU3U-
cToi 060s10uKkd. KoHlleHTpanus pekasmbHOro KajJbnpoTeKTUHA Yy AeTel ¢ PAC Takxe mpo-
JleMOHCTPHUPOBAJia BbIpaXKeHHOE YBeJWYeHHE, COCTaBUB 78,3 MKI'/T NMpoTUB 22,4 MKT/T B
koHTpoJie (p<0,001).

Ta6smmua 1. PexasbHbIEe MapKephl Y leTed CpaBHUBAEMbBIX [PYIIIT
Table 1. Fecal markers in children of the groups being compared

INaGopaTtopHbI Map- I'pynna PAC (n = 169) KoHTponbHas rpynna 3HaueHue p (U-kpute-
Kep (n=105) pun)
PekanbHbI 30HYMUH, 84,5 (62,1 —118,4] 38,2 [24,5-51,3] < 0,001
Hr/mMn
DdekanbHbI KanbnpoTek- 78,3 [45,2 — 124,6] 22,4 12,1 —41,8] < 0,001
TUH, MKT/T

MouJieKky/IIpHO-reHeTHYeCKU I aHaIu3 Ha 0CHOBe cekBeHHpoBaHus 16S pPHK 3aduk-
CUPOBAJI OTYETIIMBOE CHMXKEHE MUKPOOGHOro 60raTcTBa: UHAEKC 6MopasHoo6pasus LlleH-
HoHa B rpynne PAC cocraBua 2,81 [2,34 - 3,12] [8]. /leTa/ibHbIN TAKCOHOMUYECKHUH aHAIU3
Ha ypPOBHE PO/IOB M BU/IOB BBISIBUJI Clel[MPUUECcKYI0 CUTHATypy U30BITOYHOr0 06UIINSA yC-
JIOBHO-NATOT€HHBIX MUKpoopraHusmoB (Tabusuua 2).

KoppensinyonHeiii aHaiu3 CnupMeHa NOATBEPAUJ CylleCTBOBAaHHUE €JMHOr0 NaTo-
reHeTHYEeCKOT0 KOHTYpPa OCH «KUILIeYHUK-MO3T». BbIsiBJIeHa TpsiMasi 3Ha4YKUMasi CBSI3b YPOB-
Hsl 30HYJ/IMHA C OOLMM 6a/IJIOM TsKeCcTH ayTh3Ma no mkane ADOS-2 (p = +0,58; p_FDR <
0,001) 1 BbIpaXKEHHOCTBIO cCTepeoTUNIHOTO noBeAeHus (p = +0,49; p < 0,01). B Mukpo6rom-
HOM npoduJie YpOBEeHb 30HY/IMHA MPpsiMo 3aBuces oT o6uius Clostridium spp. (p = +0,61;
p < 0,001) u Bacteroides fragilis (p=+0,54; p<0,001). KoHlleHTpanus KaJbIPOTEKTHHA BbI-
COKO3HAYUMO KOppeJUpoBasia C HAIMYHMEeM PacCTPONCTB NuUleBoro noBeenus (p = +0,59;
p<0,001) u cusnoit TskecTH adpdeKTUBHBIX Benblek y geted (p =+0,47; p_FDR =0,004).
KpoMme aToro, ¢pyHKIMOHA/IbHBIE MUKPOGHbIE TPYIINbI ObIIM ONpesiesieHbl Ha OCHOBE pa-
Hee OINMCAaHHBIX MeTab0JUYeCKHUX XapaKTePUCTHK OaKTepHUaIbHbIX TAKCOHOB, BKJIIOYas
POU3BO/IUTEJIEN alleTaTa, aMMHaKa, OyTHpaTa, MPONHOHATA, CEPOBO/IOPOAA, GAKTEPHHY,
depMeHTUPYIOLIHE JIAKTO3Y, TPOAYIeHThl aMUHOKUCJIOT C pa3BeTBAEHHOU nienbio (BCAA),
TpuMeTuaaMuHa (TMA), a Tak»ke TaKCOHBI, aCCOIIMMPOBAHHbIE C OPAJIBHOW MUKPOOGHOTOMN
U GaKTepUH, MPENATCTBYIOLMe KOJOHU3ALUH TaTOr€HHbIMU BHYTPUOO0JbHUYHBIMHU 3HTe-
pokokkamu PucyHok 1.

Ta6smua 2. TakCcOHOMHUYEeCKHe XapaKTePUCTUKH KULIEYHON MUKPOOHOTHI
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Table 2. Taxonomic characteristics of the gut microbiota

BaktepuanbHbii | CpeaHee obunue | PecbepeHc makcu- MpeBbIwWeHne Yacrota BhisiBne-
TaKCcoH (%) MyMm (%) (Excess, %) Hua (%)
Clostridium spp. 14,8% 5,0% +9,8% 85,2% (n = 23)
Bacteroides fragilis 8,2% 2,0% +6,2% 74,1% (n = 20)
Parabacteroides 6,4% 1,5% +4,9% 66,7% (n = 18)
spp.
Escherichia coli 5,1% 1,0% +4.1% 59,3% (n =16)
Faecalibacterium 3,9% 12,0% Oedununt —
prausnitzii
Bifidobacterium 1,8% 8,0% Dedoununt —
spp.
Prevotella spp. 0,4% 5,0% Oedununt —

OTHeceHue PYHKIMOHAJBHOTO MOTEHIMAMA KUIIEYHON MUKPOGHUOTHI K KaTeropu-
SIM HU3KOTO0, CPeJIHET0 UJIM BBICOKOTO YPOBHS NMPOBOJMJIM Ha OCHOBAaHWU OTHOCUTEJIbHO-
ro CoZiep’KaHHusl TaKCOHOB, aCCOLMUPOBAHHBIX C COOTBETCTBYIOUMMHU MeTab0JIHMUYEeCKUMHU
JYHKIMAMY, C yUETOM YCTAaHOBJIEHHBIX HOPMATUBHBIX AMaNa3oHoB. [Ipu kiaccubukauuu
YUYUTBIBAIM KaK CYMMapHYIO Npe/iCTaBJIeHHOCTh PYHKIMOHAIbHO 3HAYMMbIX MUKpOOpra-
HHU3MOB, TaK M POJIb KJIIOYEBBIX TAKCOHOB, 06eCNeYNBaIOIINX BbIIOJHEHUE COOTBETCTBY-
foiell MeTabosmyeckoi GyHKUMU. [Ipy CHMXKEHUH coZiep:KaHUsl GOJIbIIMHCTBA YHKIUO-
HaJIbHO 3HAYMMbIX OaKTepUI HHKe HIPKHEH IpaHrLibl HOPMAaTHBHOTO JiHana3oHa JU60 NpU
UX OTCYTCTBUU GYHKLIMOHAIBHbBIN NOTEHIIMAJ paclieHUBaIM KaK HU3KUH.

PucyHok 1. [losioBble pa3au4usl B pacnpe/ieleHuH NMPOrHOo3UpyeMbIX QYyHKIIMOHAJIbHBIX
MOTEeHLHaI0B PpeKaTbHON MUKPOOUOTHI.

Figure 1. Sex-related differences in the distribution of predicted functional potentials of the
fecal microbiota
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[IprMeyanue: 3Ha4eHUs OTpaxarT KosudecTBo Jeted ¢ PAC, kinaccuduunpoBaH-
HBIX Kak 06J1aJialolie HU3KUM, CPEeJHUM HJIM BBICOKUM QYHKIIMOHAJbHBIM MOTEHIIHAIOM
0 KaXK/I0MY aHaJIU3upyeMoMy napameTpy. PyHKIMOHa/IbHbIe KATEFOPUU OB OpeseJe-
Hbl HAa OCHOBE arperupoBaHHbIX OTHOCUTEbHbBIX OOHUJINN TAaKCOHOB, aCCOLMUPOBAHHBIX C
KOHKPETHBIMU MeTa60/IMYeCKUMHU aKTHUBHOCTSIMHU.

3HaveHHs, COOTBETCTBYIOLIME HOPMAaTHBHOMY /iMaNa30Hy, MHTEPIPEeTUPOBAIN KaK
cpefsHUN QYHKIMOHANbHBIN MOTEHIMaJ, a IPeBbILIEHHe BepXHEN IPaHUILb] AHaNa30Ha —
KaK BbICOKMU. Tak, HU3KUU NMOTeHMaJ METAHOTeHe3a OINpeJeisiid IPU OTCYTCTBUU WU
MHHUMAaJIbHOM COZlEpP’KaHUM MeTaHOIeHHbIX MUKPOOPraHU3MOB, TOI/la KaK HU3KUH 3aIUT-
HBbI{ MOTEeHLMa/] NPOTHUB KOJIOHMW3ALUHU NMaTOTEeHHbBIMU 3HTEPOKOKKAMM YCTaHABJIMBAJICS
IpU OTCYTCTBUU JIMOO KpaliHe HU3KOM COJiepXKaHUU GaKTepuil, 06/1a/jaloluX aHTaroHu-
CTUY€ECKOW aKTUBHOCTBIO.

OGcyx/eHue.
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B coOTBeTCTBUY C pUCYHKOM IIpe/iCTaBJIeHbl pacnpezeeHus GyHKIMOHATbHOTO M0-
TeHIMa/a KULIIeYHONM MUKPOOGUOTHI y JleTel C pacCTPOMCTBAMHU ayTUCTUYECKOIO CIeKTpa
B 3aBUCUMOCTH OT I10J1a N0 NMATH aHAJMU3UPyeMbIM MeTab0IMYeCKUM HallpaBJIeHUsM: TIPO-
nykuuu BCAA, cynbdumos, TpuMetuaamMuHa (TMA), cmocoGHOCTH K KOJIOHU3ALUU 3HTEPO-
KOKKaMH U MeTaHOT'eHes3y.

Y neBodek Mo GOJIbIIMHCTBY QYHKLHOHAJbHBIX [TapaMETPOB OTMeYajoCh MPaKTH-
YeCcKHU I0JIHOe IpeobsaZilaHue cpefHero QYHKIIMOHAJBHOrO moTeHnUasa. /s npoayk-
nuu BCAA, cynbdu10B M TpUMeTUIaMUHA BCce o6cieioBaHHble JieBoukd (100,0%) 6b11u
OTHeCeHb! K KaTerOpPHUH CPeIHEro MOTeHIMa/Ia, MPY 3TOM C/IydyaeB HU3KOTO UJIM BBICOKOTO
bYHKIMOHA/IBHOTO NOTEHIIMA/Ia He 3aperucTpupoBaHo. [loTeHIMa KOJIOHU3alMU 9HTePO-
KOKKaMH xapaKTepru30Bascs 6oJbliel BapuabenbHocThio: y 20,0% JleBoYeK BbISBJIEH HU3-
kuii, y 40,0% — cpeauuii u 'y 40,0% — BbICOKHU YHKIIMOHATBHBIN OoTeHIIMaL Hanbosee
BbIpa)KeHHasl HEOZHOPOAHOCTb OTMeYeHa /IJIs1 MeTaHOTeHe3a: BbICOKUN GYHKIIMOHATbHbBIN
noTteHaj BoisiBieH y 20,0% o6cie/JoBaHHBIX, CPEJHUNA OTCYTCTBOBAJI, TOTZA KaK y 60JIb-
muHCcTBa JeBovek (80,0%) 3apervcTpupoBaH HU3KUHM MOTEHIHAII.

Y MaJBYMKOB TaKXe npeobJafan cpeiHUN QyHKIMOHAJbHBIN MOTEHIIMAJ 0 60JIb-
IIUHCTBY UccaefyeMblx GyHKIUN. [lasa npoaykuuun BCAA cpefHUIM ypoBeHb BBISIBJIEH Y
88,2% peteit, Boicokuid — y 11,8%, HU3KKU He 3aperuCTPUPOBAH. AHAJIOTUYHAs TeHJleH-
I[Msl OTMeYasiach AJisl NPOAYKIUH CYyJIbPHUIOB, T/le CpeJHUH MOoTeHIUal cocTaBua 82,4%, a
BbICOKUHN — 17,6%. Haubosiee 0JHOPOJHBIM OKa3aJIiCs MOTEHIHMAI TPOAYKIIUU TPUMETUIa-
MuHa: y 94,1% MaJb4MKOB OH COOTBETCTBOBAJI CPeJIHEMY YPOBHIO, V 5,9% — HU3KOMY, BbI-
COKHU ypOBeHb He BbIsiBJIeH. PyHKI[MOHAJbHbIN MOTEHIMAJI KOJIOHU3ALUY SHTEPOKOKKAMHU
pacnpezesisijicss MeHee paBHOMEPHO: CpeJJHUH YPOBeHb oTMevYeH y 52,9% 06c/ieZj0BaHHBIX,
HU3KUM — y 17,6%, Bbicokud — y 29,4%. [Ipu oLleHKe MeTaHOreHe3a CpeJHUN U HU3KUI
byHKIMOHA/IbHBIE TOTEHIMAJIbI BCTPEYaIUCh C OAMHAKOBOM YyacToToH (1o 23,5%), Toraa
Kak 6oJiee MOJIOBUHBI MaJb4MKOB (52,9%) XapakTepU30BaUCh BbICOKUM QYHKIMOHAb-
HBIM IIOTEHI[HAIOM.

[lony4yeHHble pe3yabTaThl CBU/IETENbCTBYIOT, YTO HE3aBHCHMO OT I10J1a Y GOJIBLINH-
ctBa neteil ¢ PAC moMuHupyeT cpefHUN PYHKIMOHAIBHBINA MOTEHIHAJ 10 OCHOBHBIM
HanpaBJIeHUsIM MeTaboJMYeCKOM aKTHUBHOCTHU KHIIEYHOW MHUKpPOOHOTHL BMecTe c TeM
BbICOKasl BapHabesJbHOCTD MOKa3aTesel MeTaHOTeHe3a M KOJIOHM3ALUU IHTEPOKOKKAMHU
oTpakaeT QYHKIIMOHAJIbHYIO0 HEOLHOPOAHOCTh MUKPOOUOTHI, YTO MOKET UMETh KJIUHHYe-
CKOe 3Ha4yeHHeE MPHU OLeHKE >KeJy/JOUHO-KUIIEeYHbIX CUMITOMOB U BbI6OpE UHAUBUAYAIH-
3MPOBAHHBIX MOJX0/I0B K KOPPEKIIMU MUKpO6HOMa.

Jl1s olleHKU pa3/IMyMi B pacnpejie/leHUH oKasaTesel MeTabonyecKod aKTHBHO-
CTH KUILIEYHOH MUKPOGHUOTHI MEXAY CPaBHUBAEMbIMU I'PYINaMH ObLIM MPUMEHEHbI KpH-
Tepwuii x? [lMpcoHa U TOYHBIN KpuTepuii Puinepa. AHaIM3 POBOAUIICS JJisl TApaMETPOB,
XapaKTEePHU3YIOIUX TPOAYKIHI0 OCHOBHBIX MUKPOOHBIX META00JUTOB U NOTEHIIMAJIBHO Ma-
TOreHHbIX COe/IMHEHUH.

CTtaTUCTUYECKUH aHAIW3 MOKa3aTeJsiel anerara, OyTHpaTa, NPONHOHATa, aMMHAKa,
BCAA, meTab0/1M3Ma JIAKTO3bl, TPUMETHIaMUHA U CEPOBOA0PO/Ia He ITPOBOAUJICS, TOCKOJIb-
Ky Bce 06c/1e/JoBaHHbIE JIeTH ObLJIM OTHECEHBI K OJHOM U TOH ke KaTeropuu GyHKIMOHAb-
HOI'0 MOTeHLHaa Mo KaX/JoMy M3 3THX [0Ka3aTeJsel. BcieAcTBUe OTCYTCTBUSA pa3Inyun
B pacnpe/jie/leHUH 3Ha4eHUH NpUMeHeHHe CTaTUCTUYECKUX KPUTEPUEB 0Ka3al0Ch HEBO3-
MO>KHBIM.

[Ipy cpaBHUTENbHOM aHa/iu3e QYHKIMOHAJIBHOIO MMOTEHIMAaMa KUIIEYHOM MUKPO-
OGUOTHI CTATUCTUYECKH 3HAYMMBbIX PA3/IMIUN MeXy UCCIeyeMbIMU IPyNIaMH 110 OKa3a-
TeJsIsIM 3alMTHOW aKTUBHOCTH NPOTUB Enterococcus, npofyKLHMU CepoBOA0POAa, TUCTAMU-
Ha M MeTaHa He BbIsABJIEHO (BO Bcex cayvasax p>0,05). ITo cBUeTENBCTBYET 06 OTCYTCTBUU
JIOCTOBEPHOM CBSI3M YKa3aHHBIX QYHKIMOHATbHBIX XapaKTePUCTUK MUKPOOHOTHI C aHAH-
3MpyeMbIM KJIMHUYECKHUM MIPU3HAKOM B 06C/1€/J0BAaHHOHN BBIOOPKE.

BoiBOABbI.

[IpoBeieHHOE KOMIJIEKCHOE HCCJ/Ie/lOBaHME MO3BOJIMJIO BIEpBble B peruoHe lleH-
TpasIbHOM A3UH Ha CUCTEMHOM YPOBHE 0XapaKTePHU30BaTh COCTOSIHHUE KUILIEYHOT 0 6apbepa,
YPOBEHB JIOKAJIbHOI'0 BOCHAJIEHUS] M TOHKYIO CTPYKTYPy MUKpOOHOMa y JleTel ¢ pacCcTpoii-
CTBaMHU ayTHUCTHUYECKOTO CIEKTPA, [J0KA3aB UX IVIyOOKYI0 MaTOreHeTHYECKyl BOBJIEYEH-
HOCTb B pOPMUPOBAHUE KJIUHUYECKOTO peHOoTHa 3a60/1eBaHUSI.

[laTodusuosornyeckoil 0CHOBON raCTPOMHTECTHHA/NIbHBIX HapyueHui npu PAC BbI-
CTyMaeT COYeTaHHbIN MPOLiecC MOBbILIEHNS IPOHUIIAEMOCTH CIU3UCTON 060JI0YKH KUILIeY-
HUKa (POCT 30HYJIMHA) U XPOHUYECKOTO BOCHaJIeHUs (BbICOKME 3HAYEHUS KaJbIIPOTEKTH-
Ha) [7, 10].
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OnTuMH3anUs JedeOHbIX U peabUJIUTAIMOHHBIX TporpaMMm y aetel ¢ PAC monkHa
BKJIIOYATh TAPTeTHYIO TEPAIUI0 FaCTPOUHTECTUHANTBHON AUCPYHKIUU JJI1 CHUKEHHUS BOC-
naJjvTe/bHON Harpy3ku Ha LIHC [11, 13].

[Ipo3payHocTb HccnenoBanus. UccaeqoBaHue BBIOTHEHO 6e3 BHellHeH GpUHAHCO-
BOW NMOAJEeP>KKU. ABTOp HECET OTBETCTBEHHOCTD 3a JJOCTOBEPHOCTD Npe/iCTaBJIeHHbIX JaH-
HbIX, 060CHOBAaHHOCTb BBIBOZIOB U COJleprKaHK€e PYKOIHCH.

Jexnapanus o QUHAHCOBBIX U JIPYTHUX B3aHMOOTHOIIEHUsIX. ABTOp 3asIBJsIET 00 OT-
CYTCTBUU (UHAHCOBBIX, JUYHBIX U MUHBIX B3aUMOOTHOLIEHUHN C OPraHM3ALUSIMU WU JIU-
IIJaM1, KOTOpbIE MOTJIM Obl IOBJIMATH Ha MPOBe/IeHUE UCC/Ie/JOBaHUsI, MHTEPIPETALUIO €ro
pe3yJIbTaTOB U NOATOTOBKY My6JIUKALUH.
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Anduican, ya. H0. Amabekosa, dom 1

AHHOTan M.

[Ipeaksamncus (I19) ocTaeTcs BakKHOM MeJMKO-COIMAJbHOM MpP06ieMOM BO BCeEM
MHpe U BcTpeuyaeTcs y 2-8% 6GepeMeHHbIX KeHIMH. [13 6bl1a U ocTaeTcs paTasbHBIM OC-
JoxkHeHHeM GepeMeHHOCTH. 10-15% Bcex ciy4aeB MaTepHHCKON CMePTHOCTH CBSI3aHbI C
[13 vy sK/IaMIICHel, 4TO cOoCcTaBJIsAeT B MUpe 1o MeHbIllel Mepe 70 000 cmepTeii B rog,. Pan-
Hee Havasio [13 (c me6roToM no 34 HeJeslb GepeMEHHOCTH), SBJSETCS OCHOBHBIM ¢ak-
TOPOM, IPUBOAALMM K MaTEPUHCKOM U NepHUHATaJbHOM cMepTHOCTHU. [I3 1o HacTosmero
BpeMeHHU OTHOCHUTCS K HEOTJIOKHBIM, IOTEHLIMAIbHO KPUTUYECKUM COCTOSIHUSM B aKyllep-
ctBe. [locnencTBus nepeHeceHHoH 19 Henpecka3yeMbl B CBSI3U C HEBO3MOXXHOCTBIO 06'b-
eKTUBHOM OIIEHKHU CTelleHU PYHKLMOHAJIbHBIX U OPTaHUYECKUX HapylleHUN (MoBpex/e-
HUM) B OpraHax MaTepH U 1J10/ia/HOBOPOKAeHHOTO. K coxa/leHUI0, STUOJIOTHS U TaTOTeHe3
[13 He uU3y4eH /10 KOHL, YTO 0O0'bSICHSIET TPYAHOCTH €e MPOTHO3UPOBaHUSA U 3QPeKTUBHOMN
npopuIaKTUKHU. Llesiblo JaHHOTO Hay4YHOro 0630pa SIBJASETCS aHAIU3 CYLIeCTBYIOIIUX Ha-
YUHBIX MyGJUKAIIMK MOCBSILEHHBIX CKDHHUHTOBOMY METO/Y BBISIBJIEHUSI U OpraHU3alUU
npoduaakTuku [13, KOTOpbIH couyeTaeT B cebe MpeBapUTENbHYI0 HHGOPMAIIHIO O XapaKTe-
PUCTHKAX MaTepPH U UCTOPUH 60JIE3HH, UHIEKCe MyJIbCalMH MaTO4YHbIX apTepuii (PI), cpen-
HeM apTepuajbHOM AaBjaeHuu (MAP), a Tak>ke CBSI3aHHOM C 6€peMeHHOCThIO IITa3MEeHHOM
6esnke-A (PAPP-A) u niianieHTapHoM dpakrope pocta (PIGF) B chiBopoTke MaTepu Ha 11-13
HeJles1sIX 6epeMEeHHOCTH, MOXKET BBISIBUTD BBICOKYIO J10J110 6epeMeHHOCTEeN C BBICOKUM pHU-
ckoM paHHel [13. Takum 06pa3om, HauboIee MHOT006eIaloIe IPOTHOCTUYECKHE MOIE N
BKJIIOYAIOT IPyNNbI TECTOB, OLeHUBAKIIUX Pa3/IMYHbIe aCIeKThl MAaTEPUHCKOHW BOCIIPUUM-
YHUBOCTH U IJIAlleHTAlMH, TaKKe KaK MaTepuHCKUe GpaKTOphl PUCKa, CpeJiHee apTepHuab-
HOe JiaBJieHue, Jomnnieporpadus MaTOYHON apTepuu U 6roMapkepsbl. CyliecTByeT A0CTa-
TOYHO JIAaHHBIX 0 HEKOTOPBIX KOMOHHAIUSAX MapKepoB, YTOObI CZjeJIaTh Pa3yMHYIO OL€HKY
pucka I13. [IpocreKTUBHbBIE HUCCIEIOBAHUS HEOOXOAUMBI /I OLEHKU MPOTHO3UPOBAHUSA
pHCKa B pas/IMYHBIX IpyIlNax HaceseHUs. KpoMe Toro, Heo6Xo MO OLlEHUTb MOTeHIHaJ
HOBbIX OMOMapKepOB, CO3/IaHHBIX C TOMOIIbI0 HOBBIX UCCJI€/I0BATENbCKUX CTPATEr UM, UTO-
6Bl HOMBITATHCS YAYYIIUTb TPOTHOCTUYECKYI0 3P PEKTUBHOCTD CYLIECTBYIOLIUX MO/ieJIeH.

KioueBble c10Ba: Npe3K/IaMIICHsl, CKDUHUHT, PO UIaKTHKA, paKTOPhI pHUCKa.
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Abstract.

Preeclampsia (PE) remains a significant medical and social issue worldwide, affecting
2-8% of pregnant women. It has long been, and continues to be, a potentially fatal pregnancy
complication. PE or eclampsia accounts for 10-15% of all maternal deaths, resulting in
at least 70,000 deaths globally each year. Early-onset PE (developing before 34 weeks of
gestation) is a primary factor contributing to both maternal and perinatal mortality. To this
day, PE is considered an urgent, potentially critical condition in obstetrics. The long-term
consequences of PE are unpredictable, as it is currently impossible to objectively assess the
extent of functional and organic impairment (damage) to the organs of the mother, fetus, or
newborn. Unfortunately, the etiology and pathogenesis of PE are not yet fully understood,
which complicates efforts to predict the condition and implement effective preventive
measures. The purpose of this scientific review is to analyze existing literature on a screening
method for the detection and prevention of preeclampsia (PE). This approach—which
integrates maternal characteristics and medical history, the uterine artery pulsatility index
(PI), mean arterial pressure (MAP), and maternal serum levels of pregnancy-associated
plasma protein-A (PAPP-A) and placental growth factor (PIGF) at 11-13 weeks of gestation—
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can identify a high proportion of pregnancies at risk for early-onset PE. Consequently, the
most promising prognostic models incorporate a combination of tests that assess various
aspects of maternal susceptibility and placentation, such as maternal risk factors, mean
arterial pressure, uterine artery Doppler ultrasound, and biomarkers. There is sufficient
evidence regarding certain combinations of markers to allow for a reasonable assessment
of PE risk. Prospective studies are required to evaluate risk prediction across diverse
populations. Furthermore, it is necessary to assess the potential of novel biomarkers—
identified through innovative research strategies—to determine whether they can enhance
the predictive performance of existing models.
Key words: preeclampsia, screening, prevention, risk factors.

[Ipeaknamncusa (I19) — oAHO M3 TUNEPTOHUYECKUX HApPYyIIEeHHH GepeMeHHOCTH,
KOTOPBIM CTPaZaloT oT 3 A0 5% GepeMeHHbIX. ITO Ba)KHeHINasd MPUYMHA MATEPUHCKON
3a60JIeBaeMOCTH U TEPUHATAJbHON CMepTHOCTH. B mio6asmbHoM MacmTabe 13 saBiserca
npuyuHoi npuMepHo 50 000 mMaTepuHCKMX cMepTel exerofHo. Kpome Toro, [13 yacto
COCYIIIeCTBYET C CHHAPOMOM oTrpaHuydeHus pocta miozaa (COPII), oTc/olKoH mIaneHThl U
HeO0OXOMMOCTbIO ATPOTEHHBIX MPEX/EBPEMEHHBIX POJIOB, KOTOpbIE SIBJISIOTCS JOMOJIHU-
TeJbHBIMU OCHOBHBIMH NPUYMHAMH HeOGJIaronpUsATHBIX Mcxo0B. [19 pa3BuBaeTcs mocse
20 HeJesib GEPEMEHHOCTH M XapaKTepU3yeTcs TUnepTeH3uell W nporenHypuel. [Ipes-
KJIaMIICHSI - MyJIbTUCUCTEMHOE 3a60/IeBaHUe, JUATHOCTHPYEMOE 110 BHE3ANTHO BO3HUKIIEH
apTepuaJbHOU runepreHsuu (> 20 Hesenb 6epeMEHHOCTH) U 110 MeHbLIEW Mepe ellje Of-
HOMY COIYTCTBYIOLIEMY OCJIO)KHEHHIO, BKJIIOYAsl MPOTEUHYPHIO, AUCPYHKIHUIO OPTaHOB
MaTepHu WK MaTOYHO-IJIaleHTapHyo AuchyHKnuio (HanpuMep, COPII) nau aHrHoreHHbIN
aucbananc) [1, 2, 3, 16, 17, 35]. AKTyasIbHOCTb NMPOG6JIeMbl, CBSI3aHHOU C IPe3KJIaMIICHeH,
obycsioByieHa TeM, yTo [19 3aHMMaeT OfHY U3 JUJUPYIOIINX NO3UIMHA B CTPYKTYpe MaTe-
PHUHCKON CMEPTHOCTHU. Y KEHIIYH, NEePEXUBIINX MPEIKJIAMIICHIO, YMEHbILIAETCS MPOJL0JI-
»KUTEJbHOCTD KU3HH, MIOBBIIIAETCS PUCK UHCYJIbTA, CEPJIeYHO-COCYJUCThIX 3a60€BaHUN U
JnabeTa, B TO BpeMs KaK JIeTH, POXK/IeHHbIE B pe3yJibTaTe 6epeMeHHOCTH C MPe3KIaMIICH-
e, UMEeIOT MOBBIUIEHHBIM PUCK NPEXAEBPEMEHHBIX PO/IOB, IEPUHATAJBHON CMEPTHOCTH,
3a/lep>KK1 HEPBHOTO PAa3BUTHS U CEPAEYHO-COCY/IUCTBIX U MeTab0JINYeCKUX 3a60IeBaHUN
B OoJiee mo3aHEM Bo3pacte. [2, 8, 16, 31, 35, 37, 40, 42, 55, 59, 66, 69, 97, 115, 127, 134,
157]. 3a mocsefHUE TPHU [eCATUIETHS ObLIN NPeAJI0XKEHBI MHOTOYHCJIEHHbIE KIMHNYe-
cKue, 6ruodusnuecKre U 6UOXHUMHUYECKHE TECTHI JJisi paHHero BbisaBaeHus [13. /lis nosyde-
HUS 00pasna WK U3MEpPEHHs 3THU TeCTbl MOTYT MOTPe6OBATh JIM60 HEMHBA3MBHBIX, MO0
MHBA3WBHBIX NPOLEAYD, TUO0 UX KOMOUHAUKU. HeKoTophle TecThbl ObIIM TLIATEJTBHO U3Y-
YeHBbI, TOT/Ia KaK Jpyrue BCe ellje HaXOATCs Ha YPOBHE JIab0paTOPHBIX UCCJIEI0BAaHUN UIIN
JOKJMHWYECKUX UCTTBITaHUH (6,78).

B siuTeparype mokasaHbl 60JIbIINE PACXOXK/AEHUs B YYBCTBUTEJbHOCTH M MPOTHO-
CTUYECKOW IIEHHOCTHU HEKOTOPbIX M3 3TUX TecToB (5, 76, 80). ITo sABaAsAeTcsa daKTOpoM,
CMOCOGCTBYIOIUM HEJJOCTATOYHOMY LIMPOKOMY BHEZPEHUIO 3TUX TECTOB B KJIMHUYECKYIO
npakTUKy. PAHHUN cKpUHUHT [19 MOXeT cnoco6CcTBOBATh IMJIAHUPOBAHHUIO COOTBETCTBYIO-
Ilero MOHUTOPUHTA M KJIMHUYECKOTO JIedeHHUs M0CJe PAHHEr0 BBISBJIEHUS OCI0XHEHUH
3a6oJsieBaHUsA. XOTS UCCJI€JOBAHUS 10 NTPOPUIAKTUYECKOMY BMELIATENbCTBY B OTHOIIEHUU
[13 B cepennHe 6epeMeHHOCTH HE OKa3aJMChb 3G PEKTUBHBIMY, ObIJIO BBICKAa3aHO MPEJIo-
JIOXKeHHe, 9YTO OYeHb paHHee MporHo3upoBaHue [13 Bo BpeMs 6epeMeHHOCTH MOXKET Cie-
JIaTh paHHHUE NpodUIaKTUYECKHE cTpaTernu 6osiee a¢pdexkTuBHbIMU (2,56,98). Hamexnoe
JlopoJioBOE BblsiBJIeHMe pucKa [19 nMeeT pemaroiiee 3Ha4YeHHE J1JIs1 9KOHOMUYECKH 3P dek-
TUBHOTO pacnpe/ie/IeHHs peCypcoB /i1 MOHUTOPUHTA U UCII0JIb30BAaHUS BO3MOXKHOTO MPO-
dunakTuveckoro Jseyenus (14) B HaZiex /e Ha yuIy4llleHMEe MaTEPUHCKUX U IIEPHUHATAIbHBIX
HCXO/I0B.

Takum o6pazom, [13 g0 HacTosALIEr0 BpEMEHH OTHOCHUTCS K HEOTJIOKHBIM, OTEHIU-
aJIbHO KPUTHYECKHM COCTOSIHUSM B aKyuiepcTse. [locsescTBus nepeHeceHHoH [13 Henpea-
CKa3yeMbl B CBSI3Y C HEBO3MOXKHOCTbIO 00 bEKTUBHOM OLEHKU CTENEeHU QYHKIIMOHAIbHBIX U
OpraHU4YecKUX HapylleHWH (MOBpex/ieHr) B OpraHax MaTepH U IJ10/1a/HOBOPOXK/J€HHOTO.
K coxasnenuto, aTuosiorus v natoreHes [19 He u3y4yeH /0 KOHLA, YTO 06'bSICHAET TPYAHOCTH
ee MPOrHO3UpPOBaHUSA U 3P PEeKTUBHON NPOPUIAKTUKH.

CoBpeMeHHbIe UCCIEe0BAaHMS, TOCBseHHbIe [19, ABIAIOTCSA KpalHe aKTya/lbHbBIMUY,
BHOCST JIETITY B 061I[eMHUPOBOU mpoijecc o npoduiaktuke [13 u ee mocaeacteuit. Octaercs
MHOKeCTBO HepellleHHbIX BOIIPOCOB 0 PUCKAX OCJ0KHEHUH, CBsI3aHHbIX ¢ [19, mpu 6epemMeH-
HOCTH U TI0CJIE POJIOB, UCXO/IS U3 reCTAllJMOHHOTO CPOKa /Ie6i0Ta ee KIMHUYeCKOU MaHupe-
CTaLUU U TSHKECTH KJIWHUYECKUX MposiBjeHUH. CoXpaHsIoUiMecs NepCcneKTUBbI HAyYHOTO
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U KJIMHAYECKOT0 MOUCKA, OTMeYeHHbIe B HACTOSIIEM 0030pe, 000CHOBBIBAIOT HEOOXOAM-
MOCTb NOCIeYIOLHUX UCCTe0BaHUM KacaTesnbHO [19, X cucTeMaTH3alUU U 06CY XK EHUS.

HWcnosb30BaHue HOBOI'O 6alieCOBCKOT0 MeTO/1a, KOTOPbIH couyeTaeT B cebe IpeiBapu-
TeJbHY0 UHGOPMALHIO 0 XapaKTePUCTHUKAX MaTePH U UCTOPUU 60JIE3HH, UH/EKCe MyJIbca-
1My MaTo4HbIX apTepui (Pl), cpesnem aprepuanbHoM gaBieHuu (MAP), a Takke cBs3aH-
HOM C 6epeMeHHOCThI0 M1a3MeHHOM Gesike-A (PAPP-A) u nianeHTapHOM dQakTope pocTta
(PIGF) B ceiBopoTke MaTepu Ha 11-13 Hefie19X 6epeMeHHOCTH, MOXKET BbISIBUTb BBICOKYIO
JloJI0 6epeMeHHOCTelN C BBICOKUM puckoM paHHel [19 [Bokslag A, Teunissen PW, Franssen C,
et al, 2017; Sonek ], Krantz D, Carmichael |, et al., 2018; Balint O, Secosan C, Pirtea L. 2023].

MaTepuHCcKHe GaKTOpPBI.

MaTepUHCKUM aHaMHe3, BKJIIOYasi STHUYECKOe MPOUCXOXKAEeHHe, MapuTeT, UHJEKC
Maccel Tesia (MMT), a Takke JIMYHBIN WK ceMeWHbIA aHaMHe3 [13, ABJSAI0TCS XOpOIIo U3-
BecTHbIMU dakTopamu pucka [13 (16). Cpesu KeHIUH, OTHOCSLIUXCS K IPYIIE BBICOKOTO
pUCKa, TpuMepHO y 25% KeHIUH pa3BuBaeTcs [13 mo cpaBHeHHUIO ¢ 5% B 0611el Momysis-
u (17).

HauunoHanbHBIN HHCTUTYT KAMHUYeckuXx ucciaegoBanuii (NICE) B Coegunennom Ko-
posieBcTBe (BesMKoGpUTaHMSA) peKOMEHAYET CTPATETHI0 CKPUHUHTA, OCHOBAaHHYIO Ha aHa-
MHe3e MaTepu U Apyrux akropax pucka. K coxxaneHnuro, oH oTHocuT 6oJiee 60% GepeMeH-
HBIX YKEHIIMH K I'PyTIIe BBICOKOI'0 pUCKa U MporHo3upyet pa3puTtue [13 Mmenee yem y 30% us
HUX n1pu 10% ypoBHE JIOXKHOIIOJIOXKHUTEIBbHBIX PE3Y/IbTATOB (2).

[IyH u Ap. B vcceJoBaHUHU Ha GOJIbIION MONY/ISALMH OKA3aJ/IH, YTO ONpe/ieIeHHble
baKTOpBI pUCKA 3HAYUTEJBLHO NMPeCKa3bIBAIOT PaHHee U Mo3AHee Havdaso [13 ¢ pasHbIMU
NoKasaTeJsIMHU BbIsABJAeHUs 37 U 29% cOOTBETCTBEHHO, NPU 5% JIOXKHOTOJIOKUTEJNbHBIX
pesysbTaTax. Pa3uuHble noArpynnel GakTOpOB Jy4llle IpefcKa3biBaiu paHHow [13 (npe-
Ablaymas ucropus [13, yepHOKOXast STHUYeCKasl IPUHA/JIEKHOCTD, paHee CYLeCTBOBAB-
asi TUNEePTOHUSA U NpeJbIAyliee UCII0Ib30BaHHE HHAYKTOPOB OBYJISIIMHU), UYeM TO3/[HIOI0
(MaTepuHCKas uad ceMeWHas uctopus [13, yepHOKOKasi 3THUYECKas MPHUHAZJIEKHOCTD,
UMT, u Bo3pacT maTepHu) (18).

PaHee cyuiecTBOBaBIlas Y MaTepu CyOKJIMHUYECKAs IH/JOTeNNaTbHAsA AUCOYHKIIUS,
BEPOSITHO, CAleJIaeT KeHIINHY 60Jsiee YI3BUMOM K MJIOXOH IJIaleHTalUU U 6oJiee YyBCTBU-
TeJIbHOU K MOCJeACTBUAM IalleHTapHoU aucoyHkiuu (19). I'pynna SCOPE paspa6oTasna
MPOTHOCTUYECKYI0 MoJiesb [13, OCHOBaHHYI0 Ha KJIMHUYECKUX PaKTopax pHcKa JJjs He-
PO’KaBIIMX KEeHIIWH. Vcrob3ysl JaHHBIM MOAX0/[, ObLIO MOKa3aHo, YTO 9% HepoXKaBIINUX
»KEHLIMH OYIyT HallpaBJIEHbI K ClleljuaJrncTaM, u3 KoTopbix ¥ 21% pasoBbetcs [13. ABTOpbI
MPUILIA K BBIBOAY, YTO CIIOCOOHOCTh MPOrHO3UpoBaTh 13 y 3/[0pOBLIX HEPOXKABLIMX YKEH-
IIIMH Ha OCHOBE KJIMHHUYeCcKoro ¢peHOTHIIa sIBJIsEeTCs BeCbMa CKPOMHOM U TpeGyeT BHELIHEeH
npoBepku B Apyrux nonynsauusx (20). K coxkaneHuto, CKpuHUHT [13 TOJIBKO € MCI0JIb30Ba-
HUeM aHaMHe3a MaTepH SIBJISIeTCS HEHA/IeXKHbIM METOZ0M. ITO 0COGEHHO aKTya/lbHO JJIs
NepPBOPOASIIUX XKEHIUH TOU caMOy TPyNIbl HaceJeHus, Te 3a60sieBaeMocTh [13 sByseTcs
caMoi BbICOKOM. [TockonbKy B pa3suTuu 19 npejnosaraeTca HapylueHHue IJalleHTalluu U
€e COCY/IUCTOr0 CHabGKeHHUs, JJOTUYHO CJAeJUTh 3a OLeHKON COMPOTUBJIEHUSI KPOBOTOKY B
MaTOYHBIX apTepusax. HekoTopble He/laBHUE My6IMKALUU TOKa3aJIH, YTo 6osiee 3pdeKkTHuB-
HbIM [TOJXO/IOM SIBJIIETCS TOT, KOTOPBIN coyeTaeT B cebe c60p aHaMHe3a MaTepH C u3Mepe-
HUEeM apTepUaJbHOTO JaBJeHus, Aolieporpadreil MaTOYHOM apTepUU U CbIBOPOTOYHBI-
MU 6roMapkepamiu (16,18).

CpenHee apTepuaibHOE [jaBJIEHUE.

UccnenoBaTensiMu 06HapyKeHO, YTO O4eHb He6GOJIblINE U3MEHEHUSI apTepHaIbHO-
ro JlaBJIeHUs SABJISAIOTCSA MapKepoM pucka pa3Butud 13 (19). XKeHUuHbI, ¥ KOTOPBIX BIO-
c/leCTBUM pa3BuBaeTcd [19, uMeloT 60Jiee BbICOKHE IOKA3aTeIM CUCTOJINYECKOTO apTepH-
QJILHOTO JIaBJIeHUs U CpeJIHero apTepuanbHoro Aasaenus (CA/]) B cy6kInHUYecKol dase
3a6osieBanus, rae CA/l B ;Ba pa3a npeBbIlaeT AUACTOJNYECKOE IJTI0C CUCTOJIMYECKOe apTe-
pUasibHOE JlaBJieHue, pasjeseHHoe Ha TpH (). U3MeHeHUs apTepHaIbHOrO J1aBJeHUs, CKO-
pee Bcero, ABJAITCA [T0Ka3aTeseM NOBbILIEHHON BOCIPUUMYUBOCTH COCY/I0B MaTepH K 13
WJIM MapKepoM CKPBITOM M HeJJUarHOCTUPOBaHHOU runepteH3uu (21). TouHoe usamMepeHue
apTepHaJbHOTO JjaBJeHHs C UCI0/1b30BaHUEM [TPOBEPEHHOT0 aBTOMAaTHYECKOI'0 MOHUTOpPA
0COGEHHO Ba>KHO IPH MOMBITKE BbIIBUTh paHHUe npusHaki [13. [IpeanosaraeTcs, 4To B Ka-
YyecTBe CpeJcTBa nNporuosupoBanua CA/l, u3sMepeHHOe B IEPBOM UJIM BTOPOM TPUMECTDE,
SABJISIETCS JIYYIIUM MPEJUKTOPOM, UYeM CHCTOJIMYECKOE U JUACTOJUUYECKOE apTepHUalbHOe
JlaBJIEHUE UJIM NTOBbILIEHNE apTepUaIbHOTO JaBjaeHus (22).

Cnossen 1 coaBT.(22) MpoBeJK CUCTEMAaTUYECKUI 0630p U nmokasasu, uto CA/l saBis-
eTCsl JIYYIIUM npeAuKkTopoM [13, yeM MmoBbILIEHHe CUCTOJINYECKOT0 WM JUaCTOJUYECKOTr0
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apTepuasbHOro AasjaeHusa. CAJl Bo BTopoM TpuMecTpe 90 MM PT. CT. MJIM BhbIllIe IOKa3aJo
MOJIOKUTEJIbHOE OTHOIleHHe npaBaonogoous 3,5 (95% /iU = 2-5) u oTpunaresbHoe OT-
HolleHue npaBaonogoous 0,46 (95% /I = 0,16-0,75). B npocneKTUBHOM KOrOPTHOM HC-
cnefoBaHuM noJse3sHocTb CA/l onenuBanack y 104 nauueHTOB, y KOTOPBIX BIOCJAECTBUU
paszBuack 13, n y 4418 nmauneHTOB, He CTPa/IA0IUX TUIIEPTOHUYECKON 60/1€3HBI0 U UMEIO-
KX HOPMaJIbHYI0 Maccy TeJsa npu poxkaeHud. [Ipu coyetanuu CA/J] c npeapiaymumMu dpax-
TOpaMHU pHCKa HabJr0/jaeMblil ypoBeHb BblsABAeHUs [19 cocTaBun 62% (23).

Matepunckoe CA/l — 3To npocTo#, 3KoHOMHUYeCKH 3$PEKTUBHBIN U HEMHBA3UB-
HBIH TECT, KOTOPbIA MOKHO IPOBOJUTH BCEM KEHII[MHAM BO BPEMsI UX IIEPBOTO MJIAHOBOTO
nopoaoBoro Busuta. CA/[ MOXXHO JIeTKO KOMOHHUPOBATH C JOMIJIEPOBCKUM HCCIe[0Ba-
HUEeM MaTOYHOW apTepuu U GUoOMapKepaMHu.

Y3MU. lonmieporpadrs MaTOUYHBIX apTePHUH.

AHoMasibHasl MJIalleHTalMs C HeJOCTaTOYHbIM PeMO/IeIMPOBaHHUEM CIIMPATbHBIX ap-
TepHUi Oblyia CBsI3aHa C OCIeAYI0IMM pa3BuTreM paHHUX ¢popm [13, COPII u gpyrux cBs3aH-
HBIX C HUMHU ocJIo)KHeHUH (7, 8, 24). [Ipu TakuX aHOMa/IbHbIX 6epeMeHHOCTSIX MaTOYHO-I1J1a-
[leHTapHOe KPOBOOGpallleHHe OCTAETCs B COCTOSIHUM BBICOKOTO CONPOTUBJIEHUS, KOTOpOe
MOXHO U3MEPHUTh HEMHBA3UBHO C MOMOIIbIO JONIIeporpapuy MaTo4YHbIX apTepuil (25).
WMnenanc yBesmyrBaeTcs Ha paHHUX ctaguax [19 nu COPII u npegumiecTByeT NosABJIEHUIO
KJMHUYECKHUX CUMIITOMOB Ha HEeCKOJIbKO Heze b (19). B psaae ucciaesoBanuil nusyvanach
addekTHBHOCTD Aomnmieporpaduu MaTOYHbIX apTEPHUNA B TPOTHO3UPOBAHUU OCI0KHEHUH,
CBsI3aHHBIX C HApylLIeHHeM IJIalleHTaluu. B 60/IbIINHCTBE HCCle0BaHUH UCITOb30Balach
Jonmieporpadus MaTOUYHBIX apTePUH BO BTOPOM TPUMECTPE, HO PacTeT YHUCJIO0 UCCIe[0-
BaHUH, MOKa3bIBAIOIIUX 3QPEKTUBHOCTL JONIieporpaduu MaTKU B MEPBOM TPUMECTPE
B nmporHo3upoBanuu [19 u COPII (26). B panHUX oT4YeTaxX UCIO/Ib30BaIaCh CyO'beKTHBHAS
KaueCTBeHHas OlLleHKa HaJIM4Hs JUacTOIN4YecKol Bblpe3ku. OHAKO 3a NMocaeHUEe 1eCATh
JIET WCINO0JIb30BaHHE HENpPepPbIBHbIX MepeMeHHbIX MOJyYHJIO IIMPOKOe IMpHU3HAHHUeE, IO-
CKOJIBKY OHU 06€eCIeYrBaloT 60Jiee 00 beKTUBHBIE U3MEPEHUS JJisl KOJIMYeCTBEHHOU OlLleH-
KU COCYAMCTOr0 UMIeiaHca. B yacTHOCTH, cpeaHui uHekc nysabcanuu ([11) usyyancs kak
06'bEKTHUBHBIN [T0Ka3aTe b, U GBI ONy6JNKOBaHbI HOPMaJsIbHbIe JUana3oHbl oT 11 fo 41
HeJiesu (27). 0co6eHHOCThI0O CKPUHMHTA MAaTOYHBIX apTePUH SIBJISETCS TO, YTO [T0OKa3aTeNH
BbISIBJIeHUs paHHeW ¢opMmbl [13 snydire, yeMm no3aHel [13. JonmiepoBckue vccie0BaHUs
MaTOYHBIX apTePHUH BO BTOPOM TPUMECTpE MOKa3aJy YPOBEHb BBISBJIEHUS INpexIeBpe-
MeHHoH [13 ot 70 no 80%, B To BpeMs Kak ypoBeHb BbIABJaeHHUA [13 cocTtaBasgeTr 30-40%
Ha JIlo60M CpoKe 6epeMeHHOCTH, IIPU 3TOM YPOBEHbD JIOKHOIOJIOXKUTEIbHbBIX Pe3y/bTaTOB
cocTaBJjisieT oT 5 10 7% (28).

B Bpasuauu Kocta u ap. (29) npu usydeHuu Jonmieporpaduyu MaTOUYHBIX apTepUun
BO BTOPOM TPUMECTpPe B I'pyIIle HU3KOTO PHCKa MOKa3aJH BbICOKYI0 YyBCTBUTEJIBHOCTh
JJ11 NporHo3upoBaHusA [13, ofHaKo TOJBKO € 29% NO0JI0)KUTEJbHOU NPOrHOCTUYECKOH L|eH-
HOCTbh10. CKDUHUHT IIEPBOT0 TPHUMeECTPa JeMOHCTPUPYET aHAJIOTUYHYI0 TEH/IEHIIUIO, XOTS
obliye 1MokKasaTesu BbISBJEHUS HIKE, YeM CKPUHHUHT BTOporo TpumMectpa. Oxoso 40%
YKEHIIWH, ¥ KOTOPbIX BIOCJAENCTBUM pasBujach I13, Tpebyrwiasd poJoB Ha CPOKe MeHee
37 HeJesib 6epeMeHHOCTH, 6y/IyT MPaBUJIbHO KJIAaCCUUITUPOBAHDI, C YACTOTOH JIOXKHOIIO-
JIOXKUTENbHBIX pe3ynbTaToB 5% (23,30). Wcnosib30BaHMe JoMNmyepa MaTOYHOU apTepuu
B KayeCTBe MHCTPyMeHTa CKpUHHUHTrA 19 U Apyrux ociokHeHUH 6epeMeHHOCTH, OCTAEeTCs
cnopHbIM. KpUTHKA, KaK TPaBUJIO, COCPEAOTOYMBAETCS Ha HU3KO MOJIOKUTEJIBbHBIX IPOTHO-
CTUYECKUX 3HAYEHUSIX TEPMUHATbHBIX 3a60/1€BaHNUM, 0 KOTOPBIX COOOIAI0Ch B KIUHHYE-
CKHX UCCIeJ0BaHUSAX B IPyINIax HU3KOro prucka. OiHaKo, Korjia BHUMaHHUe COCPeOTOYEHO
Ha paHHe# [13, koTopasi BbI3bIBaeT HAUOOJIBIIYIO YaCTOTY NepUHATaIbHON 3a60/1eBaeMo-
CTH ¥ CMEPTHOCTH, OLleHKa [ToKa3aTeJiel Jonmnaeporpadpuy MaTOYHON apTepUH O3BOJISIET
HpeIO00KUTh, YTO OHA SBJSETCS BaXKHBIM NpeJUKTopoM. [IposokaeTcs MOMCK KOMOU-
HallMM TEeCTOB, KOTOpPble MOIVIM 6bl paboTaTh JIyullle UM B COYETAHUH C JloNIieporpadu-
el MaTOYHBIX apTepUi [/ oAAep>KaHusl BbICOKONW YYBCTBUTEJIBHOCTH U CNEUPUUHOCTH
(31).

06bpeM munaneHThl. Jonmieporpadust.

HepopasBuTue mianeHThl UTpaeT KJOYEBYO poJib B natoreHese [13. TpexmepHoe
(3D) ynipTpasByKkoBOe HcCIe/J0BaHHE MOTEHI[UAJbHO 06ecneYuBaeT YIy4IleHHY0 BU3ya-
JIN3ALMI0 aHATOMMUHU I1JI0/A [10 CPAaBHEHUIO C TPAAULIMOHHBIM ¥Y3H, 06Jierdyasi HOBYIO OI[€HKY
IJIALeHTh], TAKyI0 KaK BU3ya/M3alils IOBEPXHOCTHU U U3MepeHUe oobeMa. biarogaps He-
JlaBHUM JIOCTH>KEHUSM B 06s1acTh 3D aHEpreTHYecKoro A0MNNJIepOBCKOTO0 YJIBTPAa3BYKOBOTO
HCC/IeIOBaHUs, a TAKXKe KOJIM4ecTBeHHOro 3D sHepreTHU4ecKoro JONIJIEPOBCKOI0 aHa/IN3a
TUCTOTPaMM, CTaJd BO3MOXKHBIMU KOJIMUECTBEHHbIE U KaueCTBEHHbIe OL|eHKH BaCKyJIspH-

http://doi.org/10.56121/2181-2926-2026-5-5-1478-1485

1481


https://ijsp.uz/index.php/journal/index
https://portal.issn.org/resource/ISSN/2181-2926
http://doi.org/10.56121/2181-2926-2026-5-5-1478-1485

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

3alMM U KPOBOTOKa I1aneHThI (32). Coob11anock 0 TpexMePHbIX COHOrpadpUyeCcKUX U3Me-
peHusiX o6beMa IJIalleHThl C UCI0JIb30BAaHHEM MHOTOIJIAHAPHOTO KOMIBIOTEPHOTO aHa-
Jin3a BUPTyaibHbIX opraHoB (VOCAL) u pacmmpenHo# Busyanusanuu VOCAL (XI VOCAL).
UccnenoBaHus Mo NPOrHO3MPOBAHHUIO HEGIATONPUSTHBIX UCX0/10B GEPEMEHHOCTH, BKJIIO-
yag [13, ¢ ucnosIb30BaHWEM U3MepPeHUs 00'beMa IJIAlleHThI B IEPBOM TPUMeCTpe GepeMeH-
HOCTH, M0Ka3a/li NPOTHUBOpeYrBhIe pe3ynbTatThl (32). 3D-MouHasa gonmsieporpadus mMo-
KET 0TOOPaKaTh BHYTPEHHNE XapaKTEPHUCTUKH COCY/I0B IJIALEHTHI, TAKHe KaK MJIOTHOCTh
COCYZIOB, BeTBJIEHHE, U3MEHEHUs Kaaubpa ¥ U3BUIUCTOCTD (32). HeckosibKO HEGOJIBIINX
WCCJe[JOBAaHUM MOKa3aJM, YTO NapaMeTphbl, NOJydeHHble HA 0OCHOBe 3D-sHepreTrHyeckou
Jonmeporpaduy MaleHThbl B IEPBOM TPHUMECTpPE, MOTYT NpescKa3biBaTh He6JIaronpu-
SATHBIE UCXO0/lbl 6epeMeHHOCTH, oc/0KHEHHON [13. X0Ts pe3ysbTaThl 3TUX UCCIeJOBaHUN
SIBJISIIOTCSI MHOT000€eIaIUMH, UCII0/Ib3yeMble METO/L0JIOTUH U ONpesie/leHUs] aHOMaJlb-
HBIX TIOKa3aTesel pasindarTcs (33). B HejaBHEM MPOCIEKTUBHOM HEMHTEPBEHIIMOHHOM
UCCIeJOBaHUM C ydacTyueM 277 xeHIMH Ha cpoke oT 10 10 13 Hepies1b y 24 KeHIYH, Y KOTO-
pBIX T03/{Hee 6blia BbisiBeHa [13, ObliM 3HAYUTEIBHO CHU)KEHBI IOKa3aTeau BaCKy/IspU-
3anuu U KpoBoToKa (34). Elle HEN3BeCTHO, SABJISAETCS JIM 00'beM ILJIALlEHTHI B IEPBOM TPH-
MecTpe c ucnosb3oBanueM 3D Power Doppler HezaBucHMBbIM MapkepoM [13 1o cpaBHEHHUIO
c Pl ponnyieporpaduu MaTOYHOW apTepUH.

Buomapkepbl.

BuoxuMudeckre Mapkeps! [19 mpeacTaBiasiioT co60i nupKy/aupywouiue GpakTopsl,
M3MepeHHe KOTOPBIX MOTEHIIMAJbHO MOXKET ObITh UCIOJb30BAHO /ISl JUATHOCTUKU UJIH
nporHo3vpoBaHus [13. HekoTopble MapKephl ABJIAIOTCSA IPOAYKTAMH KJIeTOK TpodobiacTa
WM TIpUJIeXalel JenuyalbHOH 060JI0YKH U OTPAKAIT AUCOYHKIHUIO IJIALEHTHI, YTO
SIBJISIETCSI BaXKHBIM acleKTOM maToreHesa [13. [[pyrue 6MoMapKepbl BKIIOYAIOT BOCHAJIH-
TeJIbHble U MeTabo/IMYecKre MapKephl, BO3HUKAIOLIMEe B Pe3y/IbTaTe CUCTEMHbBIX peaKIUi
MaTEPUHCKUX CUCTEM Ha aHOMaJIbHYI0 GepeMeHHOCTb. Bce Gosbliee KoiMyecTBO 6MoMap-
KepOB B MaTEPUHCKOM CbIBOPOTKE JIEMOHCTPUPYET H3MEeHEHHbIe KOHLIEHTPALUU B TeYeHHe
IepBOro TpUMecTpa 6epeMeHHOCTH (35).

B aToM 0630pe omnvcaHbl U3BeCTHbIE GoMapKephbl [13 B 3aBUCHMOCTH OT UX UCTOYHU-
Ka. [lepBas rpynna 6MoMapKkepoB UMeeT UCK/IIOUUTENbHO MJIalleHTapHOe MPOUCXOXKAEHHE,
HanpuMep PAPP-A. 3Ty rpynny MoxHO AaJjiee IoApa3/iesuTh Ha Te, KOTOPbIe 3KCIIPeCCUpy-
I0TCS B [IJIALlEHTAapHOM BOPCHHYATOM Tpodo6.iacTe UM BO BHEBOPCHHYATOM TpodobJiacTe.
BTopyto rpyrmmny cocTaB/isioT 6MOMapKepbl UCKJIIOYHUTEIbHO MAaTEPUHCKOTO NPOUCXOXK/e-
HUA Tuna P-cesextuHa. TpeThs rpynna 6MoMapKepoB 3KCIPeccHpyeTcs Kak TKaHAMU Ma-
TepH, TakK U 110/a, Hanpumep s-Flt u PIGE.

[lnanenTapHblf 6esiok A, cBsi3aHHBIM ¢ 6epeMeHHOCTbIO (PAPP-A), npexcraBaser
C060M KPYIHBIA U BbICOKOIJIMKO3UJIMPOBAHHBIN 6G€JIOK, KOTOPBIA BbIpabaThIBAaeTCs pas-
BUBawIUMcs TpopobiacTtoM. PAPP-A MoaynnpyeT akTUBHOCTb MHCYJIMHONOLOOHBIX daK-
TOPOB POCTa MyTeM pacllenyeHust 6eJIKOB, CBA3bIBAOLIMX HHCYJMHOINOAL00HbIE GAKTOPbI
pocta (14). [IpennosiaraeTcs, 4YTO OH UTPaeT PoJib B UMIIaHTaLuK (15) u ucnosnb3dyercs
B KadyecTBe 6MoMapkepa cuHpoMa JlayHa. IMeroTcsl JaHHBIE O TOM, YTO TP XPOMOCOMHO
HOPMaJIbHOM GepeMeHHOCTH HU3KUH ypoBeHb PAPP-A B cbIBOpOTKEe MaTepH CBs3aH C I0-
BBIIIEHHBIM PUCKOM pa3BuTuA [13 B nociaeayromem. OfHako usmMepenue PAPP-A He aBaid-
eTcst 3¢ PEeKTUBHBIM CaMOCTOSTEJbHBIM UHCTPYMEHTOM CKpUHHUHTA 13, MOCKOJIbKY MeHee
yeM B 20% 3a60J1eBLIMX HAG/II0AAI0TCS YPOBHU B CBIBOPOTKE KPOBHU HUKE MSTOTO LIEHTUIISA
(28,36).

[lnanenTtapHelil 6esok 13 (PP13) siBasieTcs 4ieHOM ceMelcTBaA raJleKTUHOB U ITpe/-
CTaBJIsIeT cOO0M JUMepHBIN 6esok Maccod 32 k/la, KOTOPBIMA BbICOKO 3KCIPECCUPYETCS B
IJIALlEHTE, 0COOEHHO B CHHIIUTHOTpOodo6IacTe (37-39). HeckosibKo Hcce[oBaHUH, MTOKa-
3aJI4, YTO HHU3KHUe KOHLleHTpauuu PP13 B MaTepuHCKOHN CBIBOPOTKE B IEPBOM TpUMeCTpe
npezackasbiBatoT [19 (40). CHmxenue ypoBHs MPHK PP13 Takxe 661710 06Hapy»KeHO B Iep-
BoM TpuMecTpe (41). B nesiom, Hu3kui ypoBeHsb PP13 B nepBoM TpuMecTpe, 10-BUAHUMOMY,
SIBJISIETCS JIYYIIMM NPEeJUKTOPOM paHHEero HavaJja u TsbkesoH I13, yem sierkas I19 Ha 42
CpOKe.

LuctaTtuH C MaTepUHCKOUN CbIBOPOTKH fIBJISIETCS elle OJHUM He3aBUCUMbIM Map-
kepoM [13 (2). OH sB/IsieTCSI UHTUOUTOPOM IIMCTEMHOBBIX IPOTEa3, KOTOPhIE, KaK [10J1aralor,
UTPaIOT BAXKHYIO POJIb B JlerpaZlaliii MaTpUKca BO BpeMsi HOpMaJIbHOM MHBa3uu Tpodob-
sacta. Coob61iaeTcs, YTo ypoBeHb LucTtaTrHa C yBesnuruBaeTcs npu [13, a Takxke B nepBoM
TPUMECTpE Yy KEeHIHMH, KOTOPBIM CYyXJeHo uMeTh [13, Mo cpaBHEHHUIO C TEMH, y KOro 6epe-
MEHHOCTb NPOTeKaeT HOpMaJibHO (43-45).

Hecko/ibKO He3aBUCHUMBIX UCCIEA0BAaHUM NoKa3aay, 4To [19 cBsg3aHa ¢ OCHOBHBIM
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MOpa’KeHUEM ILJIaLleHThl, KOTOPOe CIIOCOOCTBYET yBeJUYEHHUI0 TpaduKa KJIETOK IJIoJa U
BbICBOGOXKIeHUI0 OeckieTouHor /IHK nioga (46). 3T ucciefoBaHUA TaKXKe OKA3aJIH, 4YTO
3TOT AedeKT IMJIALeHTbl BO3HMKAeT Ha PAaHHUX CpOKaxX 6epeMeHHOCTH, 3a/[0JIT0 /10 TOsIB-
JIEHUsI KaKUX-JIM00 KIMHUYECKUX CUMITOMOB. XOTs1 OBIJIM IOCTUTHYTHI YCIIEXH B o6oratie-
HUM U BblJleJIeHUU QeTaTbHbIX KJIEeTOK JJI1 aHA/IN3a, 60JIbIION MHOTOIIEHTPOBBIN aHAJIU3,
npoBeJieHHbIN HanlnoHaIbHBIMU HHCTUTYTaMU 3/ipaBooxpaHeHus (NIH), mokasaJ, 4To 4yB-
CTBUTEJIbHOCTh U CHELUPUIHOCTD KJIETOUHBIX METO/[0B HE ABJSIOTCS Y 0BJIETBOPUTEb-
HBIMU J1J11 06HapyKeHUsI aHeyIIouauu (47).

O6HapyxeHue 6eckeroudoit JJHK mnona (cffDNA) mupoko pa3zpaboTaHo AJis Uc-
[0JIb30BaHUs B HEMHBA3MBHOW IpeHaTaJbHOM JUarHOCTHKe. BOJBIIMHCTBO Hcc/Ie 0Ba-
HUH Ha JJAaHHBI MOMEHT IIPO/IEMOHCTPUPOBA/IM 3HAYUTEIbHYIO Pa3HULY B ypoBHsX cffDNA
B 06pa3ljax BTOPOTro TPUMeCTpa NalMeHTOB, Y KOTOPBIX BIOCAEACTBUM pa3Buack [13, mo
CpaBHEHHUIO C KOHTPOJIbHOU rpynmnoi (48,49). U3ydyeHue 3KCIPECCUU TeHOB IJIALeHThl U
IJ10/ja MyTeM aHasIu3a LupKyaupyoied MPHK nioga HeaBHO nokasaso MHoroo6erniao-
mue pe3ysnbTaThl. Mosiekysbl ¢peTanbHoM PHK B m1azme MaTepu cBs3aHbI C CyOKJIETOUHBI-
MU YacTHL@MH, BKJIFOYasl alloNTOTHYECKHEe Tesblia U MUKPOYaCTHUIbl CHHIIUTHOTpOdO6.1a-
ctoB (50). Zhong et al. (51) u Purwosunu et al. (52) coobuuin o napaniesbHON OLleHKe
cffDNA u nianentapHo-cnenuduieckoit MPHK (T.e. MPHK KopTHKOTpPONMH-PUIM3UHT-TOP-
MOHa) BO BTOPOM TPHUMECTPE, U OHU 0OHAPYKUJIH, UTO 06a MOKa3aTess1 ObIIU YBEJTHYEHBI
npu paHHeM Hadase [13.

WHru6buH A 1 aKTUBUH A SIBJISIOTCS [VINKOINPOTEMHOBBIMU TOPMOHAMHU U 4JI€HAMHU
ceMeiicTBa TpaHcopmupywinero ¢pakropa pocra (TGF)-f. [naneHTa ABISETCI OCHOBHBIM
HMCTOYHUKOM 3THUX UPKYJIUPYIOLIMX 6eJKOB BO BpeMsi 6epeMeHHOCTH, U UX KOHIIEHTpaIus
yBEJMYUBAETCS B TPEThEM TPUMECTPE HEOC/T0KHEHHON 6epeMeHHocTH (53). B ucciesnosa-
HUU MyTTYKpPHUIIHBI ¥ COaBTOPOB (54) MoBhIlIeHHE CBIBOPOTOYHOI'0 UHI'MOKMHA A 1 aKTHBH-
Ha A BO BTOPOM TPUMECTpe ObIJIO IJIOXUM NpeAUKTOpoM [13 ¢ mporHocTu4yecko 4yBCTBU-
TeJIbHOCTBIO OT 16 10 59%. OHako 3a60JieBaHMe C pAaHHHUM Ha4yaJloM ITPOTHO3UPOBAJIOCh
Jiydilie, 4eM 3abo0JieBaHUe C MO3JHUM HadasioM. Kpome Toro, Sibai u coaBt. (55) o6Hapy-
»KWJIY, YTO NOBBILIEHHBIH yPOBEHb CHIBOPOTOYHOI0 HHTMOWHA A BO BTOPOM TpUMecTpe Oe-
PEMEeHHOCTH UMeJl IJIOXYI0 YyBCTBUTEJIBHOCTh B IPOTrHO3MpoBaHuU [13 B rpyie xeHIIUH
BBICOKOI'O PUCKA.

AHrHoreHes TpeOyeT CJI0KHOTO B3aUMOJEUCTBUS MEXY TPOAHTHOTeHHBIMU daK-
Topamu, GpaKTopoM pocTa aHoTeus cocynoB (VEGF) u mianenTapHbiM pakTopoM pocta
(PIGF) ¢ poactBennbiMu uM penentopamu VEGF-penentopom-1 (VEGFR-1, koTopsiil asb-
TEepPHATUBHO Ha3bIBalOT FMS-mofo6H0#M Tupo3unkuHasoi). flt)-1) u VEGFR-2. UuTepecHo,
YTO MJIALleHTa SBJSETCS 60raThbIM MCTOYHUKOM 3THX PaKTOPOB, U ObLIO MOKA3aHO, YTO
HEKOTOpble U3 3TUX AHIMOTEHHBIX GAKTOPOB SABJSIOTCS KJOYEBbIMM KOMIIOHEHTAMU B
pery/siiuy BbDKMBAHUSA U QYHKIMOHUPOBaHHUSA KjeTOK Tpodobacta (56). Coobuianocs,
YTO pacuienyieHHass popma pactrBopumoro Flt-1 yBenuunBaeTcss B TpEThEM TPUMECTpPE Y
»KEHLIMH, Y KOTOPbIX pa3BuBaeTcs [13 B TeueHHe NATH HeJeJib U BO BpeMs 3a60JieBaHUs
(57). MmPHK, xonupytomas PIGE, npoaynupyeTcs B 60JIbIIHMX KOJTUYECTBAaX BOPCUHYATBIMH U
BHEBOPCUHYATBIMH IIUTOTPOdo6IacTaMu U cuHIuTHOTpodob6aactoM (58). I3 cBsizana co
cHmkeHHeM ypoBHs PIGF B cbIBOpoTKe KpoBU B paHHEM HavaJie 3a6osieBanus (59). [Ipu 19
TaK)Ke HabJII0Jja/10Ch yBeJUYeHHe JI0TI0JHUTEJbHOTO aHIMOTeHHOTO $aKTopa, pacTBOpHU-
Moro sHornHa (SENG). Takum o6pasom, usmenenus B sFIt, PIGF u sENG 6oJiee BbIpakeHbI
npu paHHe# [13 no cpaBHeHuIo ¢ mo3aHel 113 (60,61).

0630p IUTEPATYPhI 10 AHTUOTEHHBIM MapKepaM I0Ka3bIBAeT, YTO OHU B GOJIBLIMH-
CTBe ciy4daeB HecneluuuHsl A4 [13, MOCKoIbKY aHa/IOTUYHbIe U3MeHeHHUs poduJieit aH-
IrMOTeHHBIX MapKepoB HA6GJII0Jal0TCS B CJIy4asix 3a/lepKKHU POCTa IJ10/a, He cBsI3aHHOH ¢ [12.

[lentpakcun 3 (PTX3), BocmasuTesbHash MoJieKyJa, MpUHAJJIexalias K ceMeil-
ctBy PTX, Takas kak C-peakTUBHbIN O€JIOK, IKCIIPECCUPYETCS B OTBET HA BOCHAJIUTE/IbHbIE
CTHMYJIbl 3HJ0TEJHANTbHBIMU KJEeTKaMH, Makpodaramu u MoHouutamu (63). HenaBHue
MCC/IelOBaHUs MOKa3bIBaIOT, YTO YpoBHU PTX3 Ha paHHMX cpokax 6epeMeHHOCTH CBsi3a-
HbI C MOCJENYIOMUM pa3BuTheM [13 ¢ paHHUM HadasnoMm (64,65). IlyH u fp. (25) HemaBHO
coobuuay, yto coyetanue PTX3 u PIGF ¢ apyroi nndopmaryei, Takoil kak UCTOpHUS 3/10-
poBbsl MaTepH, 6ModPHU3UIECKHe MAPKEPBI, TAKHE KaK CpeJ/iHee apTepUabHOE JlaBJIeHne U
yJIbTPa3ByKOBbIE JIOMNIJIEPOBCKHE U3MEPEHUs, Jydllle OAX0AUT JJisi IporHo3upoBaHus 13
y maryeHTOB Ha cpoke oT 11 1o 13 Heiesib 6epeMeHHOCTH.

KoM6GHHUPOBaHHBIN CKPUHUHT.

Kak onucaHoO, HU OZJMH U3 NMPOTECTHPOBAHHBIX HA JAaHHBIM MOMEHT MapKepoB He
MMeeT JOCTAaTOYHOW KJMHUYECKOW LIEHHOCTU JJis1 nmporHo3upoBanus [13. BmecTo sToro
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IIeHHOCTb GMOMapKepoB, MO-BUAMMOMY, 3aKJI0YAeTCsl B NMOBBIIIEHUH MPOTHOCTHYECKOU
IIEHHOCTH MaHeJed TeCTOB, KOTOpble BKJIOYAIOT Apyrue KIMHU4YecKue u3MepeHus (1).
CuuTaeTcs, UTO pas3/IMUHble NATOPU3UOTOTHYECKHE ITYTH CXOASATCS B 061eM KJIMHUYECKOM
cunzapoMme [13. 3Ta aTHoI0OTUYECKASA CJIOXKHOCTb B HEKOTOPOU CTeNeHU NMOATBepKAaeT
npeJCcTaBeHNe 0 TOM, YTO O/IUH TECT He MOXKET ObITh YCIEIIHO UCI0JIb30BaH /1J1s IPOTHO-
3upoBanus [13 (27). [IposomkaeTcs NOUCK KOMOUHUPOBAHUS TECTOB, KOTOPBIe 6yyT pabo-
TaTh JIy4llle, YeM UJIM B COYETAHHUU C Aolaeporpadreil MaTOYHbIX apTepui, A5 moALep-
»KaHHs BbICOKOM YYBCTBUTEJBHOCTH, HO [ yIydlleHUs crieiudruyHocTH (31).

3a nocsnenHee gecsiTUIeTHE ObIIM OMY6JIMKOBAHbl MHOT'OYHCJIEHHBIE UCCJIE/J0BAHUS
C HUCNOJIb30BaHHEM KOMOWHHUPOBAHHOI'0 CKPUHUHIOBOrO MOJX0Jd, MHOTHE U3 KOTOPBIX
npoBeienbl PounoM MeaunuHbl mioa (FMF, Jlonnon). OHa 0co6eHHO MHOT'006elarolas
MPOTHOCTHUYECKast MOZieJIb JJIs IEPBOTr0 TPUMeECTpa HeJlaBHO Oblia ony6/1MkoBaHa Poon et
al. (70). ABTops! o6cnenoBann 7797 KeHIMH C OJHOIJIOAHON GEpEMEHHOCTBIO B IIEPBOM
TPUMECTpE, NMOCEIAaBLUIMX KJIWHUKH JJIs IJIAaHOBOTO yX0/a, C 06liell 4acTOTON pa3BUTHS
[13 y 2%. [IporHocTuyeckasi MoJiesib BKJ/IIOYaJIa MaTepUHCKHe GaKTOPhI, JoNIieporpadpuo
MaTo4YHOU apTepuu, maTepuHckoe CA/l, PAPP-A u PIGE. [lnsg 5% J10)KHOTIOJIOXKUTETbHBIX
pe3y/IbTaTOB YYBCTBUTENBHOCTD U CelUPUIHOCTDb paHHel [13 coctaBuia 93 u 94% cooT-
BeTCTBeHHO. OTHOLIEHHE TPABONOL00US MOJ0KUTENbHOTO Pe3y/IbTaTa TeCTa COCTABUJIO
16,5, a orpunaresnpHoro — 0,06, 4To COOTBETCTBYeT KpuUTepusiM BceMupHo# opraHusa-
uu 3apaBooxpaHeHus (BO3) assa ckpunuHrosoro tecta (21). Kak Hab6ut0ga10ch B ApY-
I'UX UCCAe0BaHUSX, IPOTHOCTUYECKHE Pe3y/bTaThl A/ Mo3/Hero Havasua [13 u recranu-
OHHOM TUIepTEeH3UHU ObLIK HUXKe - 36 1 18% cOOTBETCTBEHHO. B 11€/10M, ¥ KaXKA01 NATOU
»KEHLIMHbI, UMeBIIEH M0JIOKUTENbHBIN pe3y/bTaT C OMOLIbI0 KOMOGHHUPOBAHHBIX TECTOB,
BIIOCJIE/ICTBUM Pa3BUJIACch TecTalMOHHAs rUIlepTeH3us. B cTaTbe oTMevyaeTcs, 4YTO 3TH pe-
3yJIbTAThI 10JOKHBI ObITh POBEPEHBI APYTUMU HCCJIe10BAaTENSIMU U B PAa3/JIMYHBIX TPyIIax
HaceJIeHUSs], IpeX/ie YeM MOXKHO ObITb YBEPEHHBIMH, UTO 3Ta MOJeJb KOMOHHUPOBAHHBIX
TECTOB MOXXeT MPHUMeHSATbCs noBceMecTHO (71). OfHAKO 3TU pe3y/bTaThbl Ype3BbIYAHHO
MHOr000ellarIlKe, U TeCTbl KOMIIOHEHTOB MOJIEJIM MOHO, 10 KpaliHEeld Mepe B pa3BUTHIX
CTpaHax, JIETKO U3MEePUTh B 6OJIBIIMHCTBE YCaA0BUH (21).

3akJIIo4yeHue.

B HacTosiee BpeMs Bce Yallle Npu3HaeTcs, 4To [13 Jiyyine onpeiensiTh KaK CHHPOM,
a He KaK oTJieJibHOe 3a6oJsieBaHue. PanHee Havyasto [19 TecHO CBA3aHO C HeJOCTAaTOYHOHN HH-
Basuel TpodobiacTa U HapylleHHeM HOPMaJIbHOT0 peMOo/ieJIMPOBaHus CIIMpaJibHOM apTe-
pun. [lo3gHss [13 MoxKeT GbITH BbI3BaHA NMOBBINIEHHON BOCHPUUMUYHUBOCTBIO COCYZI0B MaTe-
PY K HOpMaJIbHOMY BOCIQJIMTE/IbHOMY COCTOSIHUIO 6epeMeHHOCTH UJIU aTePO3y IJIAleHThI,
KOTOpasi U3Ha4Ya/IbHO HOPMaJsIbHO pa3BHBaJiack. Hanbosiee MHOroo6GemamIe NporHocTyu-
YyecKue MO/ieJId BKJIIOYAIOT IPYIIIbI TECTOB, OLEHUBAIOIUX Pa3/IMYHbIE aCleKThl MaTePHUH-
CKOHM BOCHPHMHUMYMBOCTH U IJIALlEHTAlMH, TaKHMe Kak MaTepuHCKUe GpaKTOpbl PUCKa, Cpej-
Hee apTepHaIbHOE laBJieHue, fonnieporpadus MaTOYHON apTepuu U 6MOMapKephI.

CyliecTByeT AOCTAaTOYHO JAHHBIX O HEKOTOPBIX KOMOWHAIUAX MapKepoB, YTOOBI
c/leslaTh pa3yMHYI0 olieHKY pucka [19. [IpocneKkTHBHbIE HcCIef0BaHUS HEOOXOAUMbI JJIs
OLleHKH IIPOTHO3MPOBAHUS PUCKA B pa3JIMYHbIX IPyIIax HaceseHUs. KpoMe Toro, Heo6xo-
JIMO OIIeHUTH NOTEHIMaJ HOBbIX 6OMapKepOB, CO3/IaHHBIX C TIOMOIIIbI0 HOBBIX UCCJIE[0-
BaTeJIbCKUX CTPATETUH, YTOOBI MONBITATHCS YJAYYIIUTh IPOTHOCTUYECKYI0 3P PEeKTUBHOCTh
CYLLeCTBYIOLIUX MOJEJEN.

[Ipo3payHoCcTb HccnenoBanus. UccaeoBaHue He UMEJIO CTIOHCOPCKOM TMOAEPKKH.
ABTOpBI HECYT MOJIHYI0 OTBETCTBEHHOCTD 3a NPeoCTaBJIeHHEe OKOHYATEIbHON BEPCUH PY-
KOIIMCH B IIeYaTh.

Jexapanus o GMHAHCOBBIX U APYTUX B3aUMOOTHOIIEHUsX. Bce aBTOpbI NpUHUMa-
JIM y4acTHe B pa3paboTKe KOHILENIMU U JU3aiiHa UCC/IeJOBAaHUS U B HAllUCAHUHU PYKOMKCH.
OkoHYaTe/IbHAs BepCHUsl PYKONKCH Oblyla 006peHa BCeMH aBTOpaMy. ABTOPHI He T0JIyYaslu
roHOpap 3a UcCleloBaHUeE.
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