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Annotatsiya. Bugungi kunda bolalar va o‘smirlar orasida metabolik sindrom (MS)
targalishining ortib borishi global migyosdagi dolzarb tibbiy-ijtimoiy muammo sifatida garalmoqda.
llgari fagat kattalar orasida uchraydigan ushbu patologik holat hozirgi kunda yosh avlod
salomatligiga jiddiy xavf tug‘dirmoqda. Bolalik davrida noto‘g‘ri ovqatlanish, jismoniy faollik
yetishmasligi, stress va ekologik omillar metabolik buzilishlarning erta rivojlanishiga sabab
bo‘lmoqda. So‘nggi yillarda o‘tkazilgan epidemiologik tadqiqotlar semirish, arterial gipertenziya,
dislipidemiya va insulin rezistentligi holatlarining ko‘payganini tasdiqlaydi.

Tadqiqot natijalari shuni ko‘rsatadiki, metabolik sindrom rivojlanishida genetik moyillik bilan
bir gatorda, ovgatlanish xususiyatlari, gipodinamiya va perinatal davrdagi oziglanish buzilishlari
muhim rol o‘ynaydi. Aynigsa, homila davrida yoki erta bolalikda oziga moddalarning
yetishmovchiligi mitoxondrial faoliyatning pasayishiga, keyinchalik esa insulin sekresiyasi va yog*
almashinuvi buzilishlariga olib keladi. Shuningdek, adenovirusli infeksiya, abdominal semirish va
gormonal disbalanslar MS patogenezining muhim bo‘g‘inlari sifatida qaraladi. Zamonaviy
pediatriyada MS diagnostikasi uchun yagona mezonlar tizimi hali to‘liq shakllanmagan bo‘lsa-da,
IDF (2005, 2007) tavsiyalariga ko‘ra abdominal semirish asosiy diagnostik belgi sifatida e’tirof
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etiladi. Shu bilan birga, insulin rezistentligi, dislipidemiya va arterial gipertenziya kabi laborator va
klinik ko‘rsatkichlarning majmuaviy bahosi eng ishonchli yondashuv hisoblanadi.

Metabolik sindromning erta aniqlanishi, xavf omillarini bartaraf etish va bolalikdan sog‘lom
turmush tarzini shakllantirish kelajakda yurak-gon tomir kasalliklari, 2-tur diabet va boshqga xronik
patologiyalarni kamaytirishda muhim ahamiyatga ega. Shu bois, ushbu sindromning patogenezini
chuqur o‘rganish, erta diagnostika mezonlarini takomillashtirish hamda samarali profilaktik
strategiyalarni ishlab chiqish zamonaviy pediatriyaning eng ustuvor yo‘nalishlaridan biri hisoblanadi.

Kalit so‘zlar: metabolik sindrom, bolalar, o‘smirlar, semirish, insulin rezistentligi, arterial
gipertenziya, dislipidemiya, abdominal semirish, genetik moyillik, gipodinamiya, oziglanish
buzilishi, mitoxondrial disfunktsiya, erta diagnostika, profilaktika, pediatriya.

AHHoTauus. B HacTosmiee BpeMsi pocT pacpocTpaHEHHOCTH METabOIUYECKOTr0 CHHIPOMA
(MC) cpenu gereil W THOIPOCTKOB paeCMATPUBACTCH-KAK aKTyallbHas TIJI00adbHAs MEIUKO-
conpaiibHas Tmpobsema. PaHee BCTPEHAIOIIMIICS . MPEUMYIIECTBEHHO Y B3pPOCIBIX, JJaHHBINA
HaTOJIOTUYEeCKUM CUHAPOM B¢ HACTOAMICE" BPEMS TIPCACTABIACT CepLéSHYIO yrpo3y 340POBBIO
MOJIOAOT'O ITOKOJICHHUA. HeraBI/IJII)HOG IINUTaHUEC, HCTOCTATOYHAaA (1)I/ISI/I‘I€CKa$I AKTUBHOCTB, CTPECC U
HeOmIar OIIPUATHBIC DOKOJIOFHYCCKIE (I)aI(TOpBI B JICTEKOM BO3PaCTe CHOCO6CTBYIOT paHHEMY pa3BUTHIO
MeTa00INYECKUX HapymeHI/Iﬁ. 3HI/IILCMI/IOJIOFI/I‘-ICCKI/IC NeClIe10BaHuA IIOCJIICAHUX JET
IMOATBEPKAAIOT YBCIWYCHUE  CJlydaCB OXUPCHUA, apTepHaHBHOﬁ THHEPTCH3UHN, OUCIUIIUACMHUU U
HWHCYJIMHOPE3UCTEHTHOCTH.

PeBynBTaTH I/ICCHCI[OBaHI/Iﬁ IOKa3bIBaIOT, YTO B PA3BUTHU METa0O0IUIECKOTO CUHAPOMA
Hapsiy ¢ TeHETHUYECCKOW TIPEapacuOI0KeHHOCTEIO BAXKHYIO POJIb WTPAKT OCOOCHHOCTH MUTAHMUS,
runoguHaMusaA W HAPYHICHWA IUTAHUA B HEPHHATAJILHOM ,IIEPUOIC. B YaCTHOCTH, I[e(I)I/II_II/IT
MUTATEIIHBIX BENICCTB BO BHYTPUYTPOOHOM M paHHEM JIETCKOM BO3PACTE MPHUBOINT K CHIKSHUIO
MI/ITOXOH,Z[pHaHBHOﬁ AKTUBHOCTH, YTO BHOCICACTBUU BBIZBIBACT HAPYUICHUA CCKPEIIUN WHCYJIMHA U
xupoBoro obmeHa. | Kpome ‘roro, 'aAeHOBUpPYCHAs HH(EKNNs, a0MOMHUHAILHOS OXHUPCHHE H
TrOpMOHAJIbHBIC z[Hc6a.nchm PacCMaTpUBAIOTCA KaK SHAYMMBIC 3BCHBS IIATOLCHE3a MC. HeCMOTp}I
Ha TO, 4TO B COBpeMeHHOP'I NncauaTpumn emé HE BBIpa6OTaHBI CAUHBIC HHAIr HOCTUYCCKUE KPHUTCPUHN
JAHHOTO CHUHJIpOMa, comiacHo pexkomenmarusm IDF (20054°2007), ‘@bgomuHanbHOE OXKUPEHHE
HpI/I3HaéTC$I OCHOBHBIM JUaAl'HOCTUYCCKUM-IIPU3HAKOM. B-Tooke BPEMSA KOMITJICKCHAs OLICHKA TaKHUX
J'Ia60paTOpHO-KJ'II/IHI/ILIeCKI/IX HOKaSaTeHCfI, KaKk - WHCYJIUHOPE3UCTCHTHOCT, AOUCIUIIUACMHUA U
apTepralibHasd TUICPTCH3UA, CUUITACTCS HauboJee HalIé)KHI:IM JTOIXOI0M. Pannsag JUarHOCTHUKa
METa0O0JIMYECKOr0 CHHAPOMA, ycTpaHeHUe (PAKTOPOB pUCKa U (HopMUpOBaHHE 3J0pPOBOTO 0Opasza
KH3HU C ACTCTBA UMCIOT BA)KHOC 3HAUYCHUEC 1)1 CHU)KCHUA 3a00JIEBAEMOCTH CEPACUHO-COCYAUCTBIMU
3&60J’I€B&HI/I$IMI/I, CaxapHbIM I[I/Ia6€TOM 2-T0 THIIA # APYruMru XpPOHUYCCKHMMU IIATOJOTUsIMU B
6y):[ymeM. HOSTOMy er’IyGHéHHOC HN3YUCHHUC TTAaTOICHEC3a JAHHOT'O CUHAPOMA, COBECPIICHCTBOBAHUC
KpUTEpPUEB paHHEW IUarHOCTUKM U pa3paboTka 3(P(PEKTHUBHBIX NPOPMIAKTUUECKUX CTpaTeruit
SABJIIFOTCA ITPUOPUTCTHBIMHA HAIIPABJICHUSAMU COBpeMeHHOﬁ neanuaTpuu.

KiioueBbie cjoBa: MeTa0OMWYECKUM CHHAPOM, JI€TH, TOAPOCTKU, OXKHUPEHUE,
HHCYJIIMHOPE3UCTCHTHOCTD, apTepuraibHasA THUIICPTCH3UA, JUCIMIINICMHUA, a6I[OMI/IHaJ'IBHOG
OXXHPCHUC, TCHETHUYCCKasd npeapacIioIO’KCHHOCTD, THIIOAMHaAMUAA, HapylmCcHHA IIUTaHus;d,
MHUTOXOHApPHUAJIIbHAA I[I/IC(I)yHKI_II/IH, paHHAAd JUarHoCTHUKa, HpO(I)I/IJIaKTI/IKa, neauarpus.

Abstract. Nowadays, the increasing prevalence of metabolic syndrome (MS) among children
and adolescents is considered a major global medical and social issue. Previously observed mainly in
adults, this pathological condition now poses a serious threat to the health of younger generations.
Improper nutrition, lack of physical activity, stress, and environmental factors contribute to the early
development of metabolic disorders in childhood. Recent epidemiological studies have confirmed a
rise in cases of obesity, arterial hypertension, dyslipidemia, and insulin resistance. Research findings
indicate that, along with genetic predisposition, nutritional patterns, physical inactivity, and
disturbances in perinatal nutrition play a significant role in the development of metabolic syndrome.
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In particular, nutrient deficiency during fetal or early childhood periods leads to reduced
mitochondrial function, which later results in impaired insulin secretion and lipid metabolism.
Additionally, adenoviral infection, abdominal obesity, and hormonal imbalances are considered key
links in the pathogenesis of MS. Although a unified diagnostic system for MS in pediatrics has not
yet been fully established, according to IDF (2005, 2007) recommendations, abdominal obesity is
recognized as the primary diagnostic criterion. At the same time, a comprehensive assessment of
laboratory and clinical indicators such as insulin resistance, dyslipidemia, and arterial hypertension
is regarded as the most reliable approach. Early detection of metabolic syndrome, elimination of risk
factors, and promotion of a healthy lifestyle from childhood are crucial for reducing the incidence of
cardiovascular diseases, type 2 diabetes, and other chronic pathologies in the future. Therefore, in-
depth study of the pathogenesis of this syndrome, improvement of early diagnostic criteria, and
development of effective preventive strategieSTepresent-one.of the top priorities in modern pediatrics.

Keywords: metabolic syndrome, children, adolescents,~obesity, insulin resistance, arterial
hypertension, dyslipidemia, abdeminal obesity, genetic' predisposition, hypodynamia, nutritional
disorders, mitochondrial dysfunction; early diagnosis;-prevention; pediatrics.

Mavzuning dolzarbligi.Bugungi kunda belalar va o‘smirlar orasida metabolik sindromning
targalish ko‘rsatkichi ortib-borayotgani global sog:ligni saglash tizimi oldida dolzarb muammo
sifatida namoyon bo‘lmogda. llgari asosan kattalar uchunxos'bo‘lgan ushbu patologik holat hozirgi
kunda yosh avlod salomatligiga ham sezilarli-darajada ta’sir ko‘rsatmoqgda. Bolalik davrida
shakllanadigan notofg‘ri-ovgatlanish odatlari, jismoniy faollikning yetishmasligi, surunkali stress va
noqulay ekologik omillar metabolik buzilishlarning“erta rivojlanishiga zamin yaratmogda. So‘nggi
epidemiologik kuzatuvlar bolalar orasida semirish, arterial.gipertenziya, dislipidemiya va insulin
rezistentligi holatlarining ko‘payib borayotganini ko‘rsatmogda. Bu/ esa nafaqat jismoniy, balki
psixoemotsional rivojlanishga ham “salbiy ta’sir etib, kelajak avlodning sog‘lom hayot sifati va
mehnat salohiyatini ' kamaytiradi. Shu munosabat bilan, bolalar va /o‘smirlar orasida metabolik
sindromni erta aniqlash, patogenezini chuqur o‘rganish hamda samaralisprofilaktik va reabilitatsion
chora-tadbirlarni ishlab, chigish zamonaviy pediatriyaning eng muhimaustuvor yo‘nalishlaridan biri
hisoblanadi.

So‘nggi yillarda rivojlangan mamlakatlar aholisi~orasida,-shuningdek O‘zbekistonda ham
metabolik sindrom (MS) tarqalishining barqaror-o‘sishi va kengayishi aniq kuzatilmoqda [1,3,20].
Ko‘p markazli xalqaro tadqiqotlar ma’lumotlariga ko ‘ra, Kattalar-orasida MS tarqalish darajasi 10
foizdan 40 foizgacha o‘zgarib turadi [2;22], bu esa uni kattalat o‘limi tuzilmasini belgilovchi asosiy
omillardan biriga aylantiradi. Jahon sog‘ligni saqlash tashkiloti (JSST, 2006) ma’lumotlariga ko‘ra,
umumiy o‘limning o‘nta asosiy xavf omili ichida metabolik sindrom komponentlari — arterial
gipertenziya, gonda xolesterin migdorining yuqoriligi va tana massasi indeksining ortigligi — uchta
yetakchi o‘rinni egallaydi. Ko‘rib chigilayotgan muammoning dolzarbligi shundaki, so‘nggi yillarda
metabolik sindrom (MS) bolalar va o‘smirlar orasida tobora tez-tez aniglanmoqda, chunki aynan
bolalik davrida ushbu sindromning kelajakda kattalarda namoyon bo‘ladigan asoslari shakllanadi
[1,2,3,4,5,9]. Turli tadqiqotchilar ma’lumotlariga ko‘ra, bolalar orasida MS tarqalish darajasi umumiy
populyatsiyada 4% dan 28,7% gacha o‘zgaradi, bu ko‘rsatkich esa semirish bilan og‘rigan bolalar va
o‘smirlar orasida ancha yugoridir [5,6,7,22]. Metodologik yondashuvlardagi farglarga garamay,
klinik va epidemiologik tadqiqotlar natijalari o‘smirlar va yoshlar orasida metabolik sindromning
targalish darajasi ortib borayotganini tasdiglaydi [7,8,9,10]. Ushbu holat AQShda o‘tkazilgan ko‘p
yillik kuzatuvlarda ham o‘z aksini topgan bo‘lib, so‘nggi o‘n yil ichida o‘smirlar orasida MS
uchrashish chastotasi 4,2% dan 6,4% gacha oshgani aniglangan.

Tadqiqotlar ma’lumotlariga ko‘ra, metabolik sindrom (MS) holatlarining 40-50 foizida
genetik moyillikning ta’siri ortiqcha ovqatlanish, “tez tayyorlanadigan ovqatlar” (fast food) iste’moli
va jismoniy faollik yetishmasligi kabi omillar natijasida namoyon bo‘ladi. Shu bilan birga,
gipodinamiya ortigcha ovqatlanishga nisbatan ancha kuchli xavf omili hisoblanadi [11,12,14].
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MS va semirish rivojlanish ehtimoliga ta’sir etuvchi eng muhim biologik omillardan biri —
bu homiladorlik davridagi oziglanish sifati hamda chagalogning birinchi hayot yilidagi parhez
xususiyatlaridir. 1990-1991 vyillarda D.J. Barker va C.N. Hales hamkorlikda olib borgan
tadqiqotlarida tug‘ilishda past tana massasi (gipohaliya) bo‘lgan bolalarda kelgusida MS rivojlanish
xavfi yuqori ekanligini asoslab bergan hamda ushbu holatni “kichik bola sindromi” deb atashni taklif
etgan.

Homila davridagi oziqglanishning buzilishi jigardagi 6-6-desaturaza fermenti faolligining
pasayishiga olib keladi, natijada polito‘yinmagan yog* kislotalarining sintezi cheklanadi. Bu esa o‘z
navbatida o‘sma nekrozi omili o (tumor necrosis factor o — TNF-a) ishlab chiqarilishining ortishiga
va leptin hamda anandamidlar sintezining kamayishiga sabab bo‘ladi. TNF-a yuqori konsentratsiyasi
insulin rezistentligi va semirish patogenezida muhim rol o‘ynaydi. Anandamidlar darajasining
pastligi esa kannabinoid retseptorlar ekspressiyasining kamayishiga sabab bo‘ladi, natijada ishtaha
nazoratining buzilishi kuzatiladi[15;16;17].

IImiy ma’lumotlarga Ko‘ra, homila- yoki -erta ‘bolalik, davridagi oziqga moddalarning
yetishmovchiligi mitoxondrial transkripstya-emilti~(mtTFA) faolligining pasayishiga va natijada
mitoxondrial DNK (mtDNK) migdorining kamayishiga olib. keladi. Bu ‘holat postnatal hayotning
keyingi davrlarida ham’saglanib golishi mumkin. MtDNK sintezining yetishmasligi mitoxondrial
kompleks polipeptidlari; 22tRNK va:2 rRNK sintezining cheklanishiga, shuningdek, oshgozon osti
bezining B-hujayralarida«<insulin sekresiyasining-buzilishiga, insulin' rezistentligi va semirishning
rivojlanishiga olib keladi{18,19].

Shuningdek, homila davridagi gipotrofiya yoki ortigcha tana massasi bilan tug‘ilish, birinchi
hayot yilida sun’iy oziqlantirish va bolalik davrida yuqori tana massasi indeksi (BMI) kattalar yoshida
insulin rezistentligi, metabolik sindrom:va 2-tur diabet rivojlanish xavfini kuchaytiradi.

Semirish patogenezida infeksion omillar ham muhim ahamiyat kasb etadi. Xususan, bolalik
davrida yugqtirilgan ‘adenovirusli infeksiya (Ad-36) keyinchalik yog® to‘gimasi metabolizmining
buzilishi va semirish rivojlanishi bilan bogligligi aniglangan[17,18,19,20,21,22].

Semirish, aynigsa uning abdominal shakli, metabolik sindrom (MS) diagnostikasida yetakchi
mezonlardan biri sifatida alohida “ahamust kasb etadi. BUni zamonaviy xalqaro diagnostik
yondashuvlar ham tasdiglaydi. Jumladan;.IDF (2005, 2007) hamda Butunjahon yurak-qon tomir
kasalliklarini oldini olish qo‘mitasi' (BHOK;»2009) tomonidan ishlab chiqilgan tavsiyalarda
abdominal semirish MS aniqlashda asosiy diagnostik mezon sifatidabelgilangan bo‘lib, bunda insulin
rezistentligini majburiy laborator tasdiglash talabi bekor gilingan. Vissero-abdominal semirish 10-18
yosh oralig‘idagi bolalar va o‘smirlarda bel aylanasi (OT) ko‘rsatkichi bo‘yicha aniqlanadi; agar bu
giymat yosh va jinsga mos 90-percentildan yuqori bo‘lsa, patologik holat sifatida baholanadi. Boshqa
manbalarda [9,10,17,23] abdominal semirishni aniglash uchun bel va son aylanasi nishatidan
(OT/OBb) foydalanish tavsiya etiladi: bu ko‘rsatkich qizlarda 0,85 dan, o‘g‘il bolalarda esa 0,9 dan
yuqori bo‘lsa, abdominal semirish mavjud deb hisoblanadi. Shuningdek, qo‘shimcha diagnostik
usullar ham qo‘llaniladi, masalan, yurak atrofida joylashgan epikardial yog‘ gqatlamining
echokardiyografiya orqali aniqlanishi [22,23]. abdominal semirishning qo‘shimcha mezoni sifatida
e’tirof etiladi.

Mugobil ilmiy yondashuvga ko‘ra, metabolik sindrom (MS) muammosini fagat semirish bilan
chegaralab talqin etish yetarli darajada asosli emas. Ayrim diagnostik modellar, xususan, o‘smirlar
uchun mo‘ljallangan yondashuvlarda asosiy diagnostik mezonlar sifatida insulin rezistentligi (IR),
giperinsulinemiya (GI), dislipidemiya va arterial gipertenziya ko‘rsatkichlari taklif etiladi, semirish
esa qo‘shimcha (ikkinchi darajali) diagnostik belgi sifatida qaraladi. MS bilan bog‘liq holda
kuzatiluvchi qo‘shimcha laborator belgilar qatoriga C-reaktiv ogsil, o‘sma nekrozi omili a (TNF-a),
shuningdek, giperurikemiya, mikroalbuminuriya va giperfibrinogenemiya kiradi.

Pediatriyada yagona diagnostik algoritm ishlab chigish va uni amaliyotga tatbig etish
jarayonida muhim metodologik tafovutlar mavjud. Jumladan, tana massasi indeksi (BMI), abdominal
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semirish yoki arterial bosimni baholashda qaysi percentil (85-, 90- yoki 95-percentil) chegaraviy
ko‘rsatkich sifatida qabul qilinishi bo‘yicha fikrlar bir xilda emas.

Bundan tashqari, insulin rezistentligini aniglash uchun umumiy gabul gilingan yagona test
mavjud emas. Insulin darajasining chegaraviy qiymatlari yuqori biologik o‘zgaruvchanlik tufayli,
aynigsa o‘smirlik davrida, keng intervalda — 10 dan 20 mkE/ml gacha — farqg qgilishi mumkin. Shu
sababli MS diagnostikasida laborator va klinik mezonlarni kompleks tahlil asosida baholash ilmiy va
amaliy jihatdan eng magbul yondashuv hisoblanadi.

Agar metabolik sindrom (MS) mavjudligini tasdiglovchi aniq klinik va paraklinik mezonlar
aniqlangan bo‘lsa, qo‘shimcha laborator tekshiruvlar muntazam (rutin) tarzda o‘tkazilishi shart emas,
chunki bunday tadgiqotlar murakkab va iqtisodiy jihatdan gimmat hisoblanadi. Shunga garamay,
HOMA-R indeksi bazal insulinning va glyukoza darajasining konsentratsiyasi asosida p-hujayralar
faoliyatini baholash imkonini beradi. Jshbu indeksning 2,77 dan yuqori giymatlari insulin
rezistentligini ko‘rsatadi [4,17,18].

Ko‘plab ilmiy tadqiqotlarda insulin- rezistentligi (IR) va kompensator giperinsulinemiya
mexanizmlarining arterial /besimy, (AB) hamda=yurak-gon tomir tizimiga ta’sir etuvchi nozik
patogenetik jihatlari chuquf o‘rganilgan [9,12]. Fiziologik sharoitda insulin endotelial hujayralarda
fosfatidil-3-kinaza faolligini. kuchaytirish orqali gon tomir tizimida himoya (protektiv) ta’sir
ko‘rsatadi. Bu jarayon/endotelial’azotoksidi (NO) sintazasi'genining ekspressiyasi va NO ajralishini
rag‘batlantirib, insulin <vositasida | yuzaga keluvchi vazodilatatsiyani ta’minlaydi. Mazkur
mexanizmlarning buzilishi arterial gipertenziya (AG) rivojlanishiga olib keladi — bu esa MSning
asosiy komponentlaridan biri bo‘lib, dunyo mmigyosida ortish | tendensiyasiga ega. Jahon
adabiyotlarida keltirilgan ma’lumotlarga Ko‘ra, bolalar va .0°smitlar orasida arterial gipertenziya
uchrash tezligi 0,8% dan 33% gacha o‘zgarib turadi [1,2,16,22]:

Tadqiqotlar |natijalariga ko‘ra [5,12,14,15,21], metabolik /sindrom' (MS)ning alohida
komponentlarining namoyon bo‘lishida nafagat genetik va ichki omillar, balki tashqi muhit, turmush
tarzi, ovqatlanish odatlarihamda zararli odatlar kabi qo‘zg‘atuychi (provokatsion) omillarning
darajasi ham muhim ‘ahamiyatga, ega [5,21,29]. Bolalarda MS aniglanishi ushbu kontingentda
kelajakda, ya’ni kattalar yoshida, yurak-qon tomir kasalliklari riveojlanish xavfining sezilarli darajada
oshganini ko‘rsatadi. Bunday xavt omillari.bolaning erta-yoshidanog shakllanadi, shu sababli ilmiy
tadqiqotlarning asosiy maqsadi MSning to‘ligeklinik manzarasini-€mas, balki uning dastlabki
bosqgichidagi klinik-laborator xavf omillarini aniqlashga garatilishi lozim. MS murakkab, o‘zaro
bog‘liq bo‘lgan metabolik va klinik buzilishlar majmuasidaniborat bo‘lgani sababli, uning asosiy
komponentlarini erta aniqlash uchun oddiy, arzon va ommabop diagnostik usullarni qo‘llash zarur.
Bu yondashuv aynigsa ambulator va poliklinik amaliyot sharoitida muhim ahamiyat kasb etadi
[1,2,5,23].
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