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K.IT. Ayxenxuit 2, O.B. Aoarnx'?, O.Y0. Ycrunosa ', A.B. Kpusuos '

TEHETHYECKH AETEPMUHHPOBAHHBIE HAPYIIEHUA JKHPOBOTO OBMEHA,

OBYCAOBAEHHBIE IEPOPAABHOM 9KCIIO3UIUEN ITPOAYKTOB T'MIIEPXAOPHUPOBAHUA

TEXHOTEHHOTO ITPOUCXOXKAEHHA

'OBYH «®eaepaAbHblit HAy4HbIA HEHTP MEAHKO-MPOPHAAKTHYECKHX TEXHOAOTHI YIPABACHHS PHCKAMH 3A0POBBIO HACEACHHSA>, YA

Mouacreipckas, 82, [Tepms, Poccns, 614045
*QI'BOY BITO «Ilepmckuii rocyAapcTBeHHbIN HAIIMOHAABHBIA HCCAEAOBATEABCKHIT yHIBepCHTET», YA. Bykupesa, 15, Tepms,
Poccus, 614990

INpoBeAeHO HCCAGAOBaHHE reHETHYECKH ACTEPMHHHPOBAHHBIX HAPYIIEHHI XHPOBOTO 06MeHa, 06YCAOBAEHHBIX Mepo-
PAABHOM IKCMO3MIIHEH MPOAYKTOB FHIIEPXAOPHPOBAHHSA MHTHEBOM BOABI TEXHOTEHHOTO MPOMCXOKACHHS. YCTAHOBAEHO,
uTO Y AeTel C OXKHpeHHeM U H3OHITKOM MacChi TeAa rpymnbl HabAIOACHHA KOHIEHTpalms XAopodopma B KpoBH B 2,3 pasa
TpeBbIaAa YPOBHH B rpynine cpaBHeHHs. B ycAOBHAX mepopaAbHOM IKCTO3HIHH MPOAYKTAMH THIIEPXAOPHPOBAHHS ITHThE-
BO# BOABI BHIABACHBI OCHOBHBIE I'éHbl, TOAHMOP{H3M KOTOPBIX ACCOIMHPOBAH C SHAOKPHHHBIMH HapymeHHAMH: popMupo-
BanueM Habsirounoro seca u oxupennem — APOE, PPARG, HTR2A, xapakTepHusyiomue COCTOSHHE AHTHOKCHAAHTHOR
cucrembl — SOD2 u serokcukanuio — SULTA. TToanmopduam kanauaatasix renos HTR2A u SOD2 xapakrepusoBaacs
yBeAHueHHeM YaCTOThl BCTPEYaeMOCTH MyTaHTHOTO FOMO- H TeTepO3HIOTHOTO TeHOTHIIA, OTHOCHTEABHBIH PHCK HAAHMHMA
TMATOAOTHYECKOTO AAAEASI B TOMYASIIHH TPEBHINIAA 3HAYEHHA TPYTINBI CpaBHeHHs. BeposTHOCTS MOBbIMIEHHS YPOBHA Cepo-
TOHHHA B CHIBOPOTKH KpoBH # cHiwkerns Cu/Zn-COA y aereil, HMeIOmuX MyTaHTHEIA roMosuroTssii renotnn HTR2A
1 SOD2 renos, B 1,2-1,3 pasa Bbiille, 4eM y HMEIOMIHX reTePOHTOTHBIA H HOPMAABHBIX TOMO3HIOTHBIH FeHOTHBL

KaroueBbie cAOBa: HAPYWIEHUS KUPOBO2O 00MEHA, NOAUMOPPUIM 26406, USBHIMOK MACCHE MEAG, ZUNEPXAOPUPOBAHLE NU-
mbeaoii 800bi.

K.P. Luzhetsky'?, OV Dolgikh'?, O.Yu. Ustinova'?, AV. Krivtsov'. Genetically determined lipid metabolism
disorders due to oral intake of technogenic hyperchlorination products

'Federal Budget Scientific Institution «Federal Scientific Center for Medical and Preventive Health Risk Management
Technologies», 82, Monastyrskaya str,, Perm, Russia, 614045

* Federal State Budgetary Educational Institution of Higher Professional Education «Perm State National Research
University», 15, Bukirev str., Perm, Russia, 614990

The study covered genetically determined lipid metabolism disorders due to oral intake of technogenic hyperchlorination
drinkable water products. Findings are that overweight and obese children in a main group appeared to have serum
chloroform level 2.3 times higher than that in a reference group. In oral intake of hyperchlorination drinkable water
products, the study revealed main genes having polymorphism associated with endocrine disorders: overweight and
obesity — APOE, PPARG, HTR2A, characterizing antioxidant system state — SOD2 and detoxication — SULTA.
Polymorphism of candidate genes HTR2A and SOD2 was characterized by increased occurrence of mutant homo —
and heterozygous genotype, relative risk of pathologic allele presence in population exceeded the refrence group values.
Probability of increased serum serotonin and lower Cu/Zn in children with mutant homozygous genotype HTR2A and
SOD?2 is 1.2-1.3 times higher than in those with heterozygous and normal homozygous genotypes.

Key words: lipid metabolism disorders, genes polymorphism, overweight, hyperchlorination of drinkable water.
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CymecTBeHHBI BKAAA B HapyIeHHe 3A0POBbs I'Pak-
AQH BHOCHT NoTpebAeHHe MHTbeBOM BOABI HEYAOBAETBO-
PHTEABHOTO MO CAaHHTAPHO-XHMHYECKMM MOKA3aTeAAM
[Onumenko, 3aituesa 2011; Muxaitaosa, KoananGe-
xosa, 2012; Ycrunosa, 2014 ] kauecrsa. B paHee Bbi-
MOAHEHHBIX HCCACAOBAHHAX MOKa3aHO, 4TO Hauboaee
OMacCHBIMH 3arPA3HHTEASAMH MHTHEBOH BOABI B MpoOLieC-
Ce BOAOMOATOTOBKH M XAOPHPOBAHHSA ABASIOTCH AETY-
4He raAOTeHOPraHMYecKHe COeAHHEHMs (mopor.popu),
cnocofHble HAKANAMBATBCSA B OpraHuaMe H obaapaio-
mue Kaaueporenﬂoﬁ, TEpPaTOreHHOH H MyTareHHoM

24

aKTHBHOCTBIO, OKa3bIBAlOMHe OOMEeTOKCHYeCKoe U IH:
AOKPHHOTOKCHYECKOE ACHCTBHE [1,2,4]. B xoae 6uo-
TPaHCHOPMALMH OCTATOYHbBIE KOAHYECTBA MPOAYKTOR
runepxaopupoBanus 06pasyior Tokcuueckue merabo-
AHMTbI, AKTHBHPYIOLIHE MEPEKMCHOE OKHCACHHE AMITHAOB |
BBI3bIBAIOMHE AMCOAAAHC OKMCAMTEABHBIX H AHTHOKCH: ;
AQHTHBIX TIPOIIECCOB, YTO MPHBOAHT K MOAABACHHIO Ak |
THBHOCTH MeMOpaHOCBA3aHHBIX (epMEeHTOB, Hapymaer |
yHKIMH TPAHCTIOPTHBIX H PeleNTOPHBIX GEAKOB, TeN |
CaMbIM NOTEHIMPYeT GOPMHPOBAHHE AC3AAANTHBHBIX i |
HePOIHAOKPHHHBIX Hapymenwuit [4,7-9].
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ITo parHbM PepepasbHOro HHGOpMAMOHHOTO POHAA
COIHAABHO-THTHEHHYECKOTO MOHHTOPHHTA (OHUP CT'M)
B 2014 1. Ha psipe TeppuTopuit PO poas npo6 nuTbesoi
oA ¢ npesnmenyeM [TAK no copepxanmio xaopoop-
Ma poctrrasa 84,6%, B Ilepmckom kpae — 33,2% (4-e
pasrosoe Mecto). [TepMckuii kpaji 10 YPOBHIO pacrpo-
CTPaHEHHOCTH OXKHPEHHS 3aHHMAeT 4-e PaHrOBOe MeCTO
B P u 2-e mecto B [TpuBoAkCcKOM peaeparbHOM OKpyTe
(18,0%0), pocT AaHHOJ MATOAOTHH 32 MOCAEAHHE 6 AeT
cocrasuA 40% H MPeBbICHA CPEAHEPOCCHIICKHIA IMOKa3a-
Teab B 1,6 pasa [5,6].

ITo-npexkHeMy COXpPaHAIOT aKTYAABHOCTb BOMPOCHL,
CBA3AHHBIE C H3yYeHHEM reHeTHYECKH AeTePMHHHPOBAH-
HBIX HAPYIEHHH 3A0POBbSI, 06YCAOBACHHBIX XPOHMYECKOH
IKCTIO3MIHEH XMMHYECKHX BEIjeCTB, B TOM YHCA® C MyTa-
rensbivu agdexramu [1-3]. Panee Boimoanenusie pa6o-
TH He B OAHOM O6beMe XapaKTepH3yloT 0cobeHHOCTH
opmupoBanKs OXHUPeHHA H H3OBITKA MACCHI TEAd Y Ae-
Tei ¢ TOAMMOPOHBIM BAPHAHTOM T'€HOB, 00YCAOBAEHHBIX
NEepPOPAAbHO# IKCMO3HIHENH NPOAYKTOB IHIIEPXAOPHPO-
BaHHA MUTbEBOI BOAB! TEXHOT€HHOTO MPOMCXOKACHHSA.

Ileas Hmccaep0Bamms: H3YYHTh OCOOEHHOCTH reHeTH-
YeCKH AeTEPMHHHPOBAHHBIX HAPYIIEHHI XXHPOBOTO 06Me-
Ha, 06YCAOBAEHHBIX IEPOPAABHO# IKCTIOHIMEH MPOAYK-
TOB IHIIEPXAOPHPOBAHHS TEXHOTEHHOTO MPOHCXOKACHHA.

Marepnaasi n MmeToabl. [pynmy Habaloaenns cocra-
BHAH 24 yeAOBeKa B BO3pacTe 4—7 AeT C yCTaHOBACHHBIMH
B XOA€ IPEABAPHTEABHOTO OCMOTPA AMArHO3aMH — OXH-
penne E66.0 1 n3brrrok Macest reaa E67.8 (12 Maapamkos
u 12 pesouex, cpeanuit Bospact 6,15+0,14 aet), mpoxu-
BAIONIMX B YCAOBHAX MEPOPAABHON IKCTIO3HI[HH TPOAYK-
TaMH THIIEPXAOPHPOBAHHA H NMOTPEOAAIOMMX MHTHEBYIO
BOAY C MOBBIIIEHHbIM COAepXkaHKeM xaopodopma (a0 2,8
ITAK). TTo pansid ®UO CI'M 3a nocaeanne 7 Aet ypo-
BeHb XHMHYECKOTO 3arpsA3HeHNs THTbeBO#H BOABI XAOPOP-
TaHHYECKHMH COSAMHEHHSMH Ha TEPPHTOPHH HCCACAOBA-
Hus ocTaBaacs crabuasno eicokum (0,15-0,17 mr/am’).

I'pynny cpaBHenms cocTaBHAH 24 HYeAOBeKa C aHa-
AOTHUHBIMH AHarHO3amM (12 MaAbuHKOB H 12 AeBOUEK,
cpeanmit Bospact 6,12+0,11 aet), norpebasionux mu-
THEBYIO BOAY, COOTBETCTBYIOWIYIO IHIHEHHYECKHM HOP-
matuBaM. [pynnsi necaeAOBaHMS GBIAM COMOCTABHMBI 1O
BO3PACTY, MOAY, ITHHYECKOMY COCTaBY M COMYTCTBYIOM|eH
narosorud. M3 nccaepoBaHHs GBIAM HCKAIOUEHBI AETH C
HACACACTBEHHO MATOAOTHEM, a TAKXKe AeTH M3 acOIH-
AABHBIX CeMei, YbH POAHTEAH CTPAAAAH AAKOTOAHIMOM
HAHM HAPKOMaHHEM.

Yraybaennoe kaMHHKO-Aab0paTopHOe 06cAesOBaHMEe
BKAIOYAAO: OTIpEAEACHHE YPOBHSA XAOPOPOpMA B KPOBH
AeTell MeTOAOM aHAAM3a PABHOBECHOM NMapoBsoi a3l Ha
rasopom xpomarorpade «Kpucraaa-5000» B coorser-
crein ¢ MYK 4.1.2115-06; n3ydenne $yHKIHOHAABHOM
AKTHBHOCTH LINTO30ABHOTO ()epMEHTa aHTHOKCHAAHTHOH
samuTs cynepokcuaanemyrasst (Cu/Zn-COA), ceporo-
HHHA CHIBOPOTKH KPOBH. AabopaTopHas AHarHOCTHKA Bbi-
TIOAHSAACh 1O CTAHAQPTHBIM METOAMKAM C TIOMOIIBIO HM-
MyHOdepmenTHOTO aHaAn3aropa «Infinite FS0» (Tecan,
Ascrpus).

AAst OnIpeAeAeHHS TEHOTHIIOB MCIIOA30BAAH TTOAH-
MEpasHYIO LENHYI0 PeaKiHIO B PeXHMEe PeaAbHOTO Bpe-
MEHH C MOCACAYIONIHM AHAAM30M KPHBBIX QAyOpeciieH-
LIHH METOAOM aAAeAbHOMN AuckpumuHanun. Or6op Ma-
TEPHAAA AAS FeHeTHYeCKHX HCCAGAOBAHME NMPOBOAMAM
METOAOM B3STHS Ma3KOB CO CAM3HCTOH 060A0uKHM 1O-
AOCTH PTa, C MCCAEAOBAHHEM MOAMMOPdH3MA 9 reHOB:
rayrarnontpancdepasst (GSTA4), cyavporpancepassi
(SULTA), cynepokcupaucmyrassi-2 (SOD2), actpore-
nosoro peuentopa (ESRI), cepoTonuHOBOro penentopa
(HTR2A), 6eaxa cuprymna (SIRT1), ramma-penentopa
nepokcucom (PPARG), 6eaxa ano-E (APOE) u npore-
creponosoro peuentopa (NR3C1).

CpasHenue rpymnn no KOAHYeCTBEHHBIM NMPH3HAKAM
NPOBOAMAM C HCTIOAb30BAHHEM ABYXBBIGOPOYHOTO KpH-
Tepusi CTHIOACHTA; OLIEHKY 3aBHCHMOCTEH MEXAY MpH-
3HAKAMH — METOAOM KOPPEASIIHOHHO-PErpecCHOHHOTO
AHAAM32 AASL KOAHYECTBEHHBIX TepeMeHHbIX. 3HAUUMOCTD
B3aHMOCBSA3eM H PA3AHYHS MEXAY BhIOOpKaMH CUMTAAKCH
AOCTOBepPHBIMH IpH 3HaueHHH AAs p<0,05. Aas onucanus
COOTHOINEHHA YaCTOT TeHOTHIIOB M aAAeAeH IeHOB HC-
noab3oBaan pasHoBecue Xapau-Baitn6epra. Hccaeaye-
MBI€ TPYTITBI HAXOAMAHCh B PaBHOBECHOM (yCTOM4MBOM)
COCTOSHMHM MO YaCTOTaM FeHOTHIOB H3YYEHHBIX FeHOB
(p<0,05). Pasamuns B ABYX MOMYASLHSX PACCYHTBIBAANCH
no ornomennio mancos (OILI) ¢ necnoab3oBaHHeM TOA-
XOAQ «CAY9ai-KOHTPOAb>» AASl PA3AHYHBIX MOAGAEH Ha-
CABAOBaHHS: AAAMTHBHOM, 00LIeH, MyABTHIIAHKATHBHO,
AOMHHAHTHOM M PELeCCHBHOM, H CYINTAAMCh AOCTOBEPHDI-
mu npu p<0,05. AHaAM3 NOAydeHHOA HHPOPMALIMH OCY-
MECTBASIACA CTATHCTHUECKMMH MeToaamH (Statistica 7.0)
¥ C [IOMOIIBIO CTIELHAABHO Pa3paboTaHHBIX MPOTPAMMHBIX
TMPOAYKTOB, CONPSUKeHHbIX ¢ npuaoxkenuamu MS-Office.

PeayabraTn H HX 06cyxaenne. B xoae xuMuKo-aHa-
AMTHYECKOTO MCCACAOBAHHS KPOBH COAGPXKAaHHE XAOPO-
dopma y aereii rpynn HabaloaeHns cocTaBasiao 0,6910,0
MKT/ AM? (peq)epeﬂmu koHuentpauus — 0,0£0,0 MKr/
am’, p<0,01), 9o B 2,3 pasa Bbile nokasaTeaed rpyrbI
cpasrenns (0,2910,0 mxr/am’, p<0,05).

B rpynne HabAloAeHHS PacpOCTPaHEHHOCTD reTepo-
suror (A/G) no reny HTR2A B 3 pasa sbime, ueM B rpym-
ne cpasuenus (p=0,01), B o6meit MOAEAH HACAEAOBAHHS
OTHONIEHHE NIAHCOB AAS 3TOTO TeHOTHIIA COCTABASAO 3,75
(AU 0,95-14,76 mpu p=0,02) (Taba. 1).

[lpn atom aepexrn rena HTR2A (kopupyiomero ak-
THBHOCTh CEPOTOHMHOBOIO PeLenTopa, CBA3aHHOIO ¢
$opMUpOBaHHeM HapyIIEHHI XHUPOBOro 06MeHa), AHa-
FHOCTHPYIOTCS MO MaTOAOTHYECKOMY AAACAIO C OAMHAKO-
Boit wacroroit (45,5+10,2%) Kak B reTepO3UrOTHOM, TaK H
B TOMO3HTOTHOM BapHAaHTe, YTO COTAACYeTCA C AOCTOBEp-
HBIMH AQHHBIMH B AOMHHAHTHOW MOAEAH HACAEAOBAHMSA
(Ol11=8,33; AU 1,56-44,6; p=0,007).

AHaAHM3 CONPSAKEHHOCTH 110 H3YYEHHBIM AAACASM H
reHorunam resa SOD2 B rpynne HabAIOAEHHS BBISABHA 110-
BHINIEHHYIO BEPOSATHOCTh MATOAOTHYECKOTO MHHOPHOTO
aareast A, ACTEPMHHHPYIONErO CHIKEHHYI0 QYHKI[HO-
HAABHYIO aKTHBHOCTh MHTOXOHAPHAABHOTO dpepMeHTa
COA-2, B 2,7 pasa Bblule IpyIIbl CPaBHEHHs (B MyABTH-

25
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Tabauna 1
PacnpocTpaneHHOCTh NOAHMOP(H3Ma reHOB Y AeTeli Pyl HCCACAOBAHHS
; Temornn/ - I'pynna nabaosenns (n=24) . I'pynna cpasnenns (n=24)
en ACHPOCTPAHEHHOCTh ACHPOCTPAHEHHOCTD
TS abc. | ormoc.%, Mtm e abic. ano-moc.%, Mim T g
T 30,0 62,5+6,9 0,62 34,0 70,8+6,5 0,71 i
C 18,0 37,5¢6,9 0,37 14,0 29,246,5 0,29 ’
APOE T 6,0 25,0+8,4 0,25 10,0 41,7+10,7 0,42 0,22
)& 18,0 75,0+8,4 0,75 14,0 58,3+10,7 0,58 0,22
CC 0,0 0,0+0,0 0,00 0,0 0,0+0,0 0,00 1,0
A 14,0 31,846,7 0,32 24,0 54,7£7,2 0,55 011
G 30,0 68,2+6,7 0,68 20,0 45,5+7,2 0,45 T
HTR2A AA 2,0 9,1+5,8 0,09 10,0 45,5£10,6 0,45 0,005
AG 10,0 45,5+10,2 0,45 4,0 18,247,9 0,18 0,04
GG 10,0 45,5£10,2 0,45 8,0 36,4+9,8 0,36 0,52
G 26,0 54,2+7,2 0,54 34,0 70,8%6,5 0,71 022 r
A 22,0 45,8+7,2 0,46 14,0 29,9+6,5 0,3 ' -
PPARG GG 10,0 41,7+10,1 0,42 12,0 50,0£10,2 0,5 0,58
GA 6,0 25,0£8,8 0,25 10,0 41,7410,1 0,42 0,22 P
AA 8,0 33,319,6 0,33 2,0 8,3%5,5 0,08 0,03 3
e 16,0 36,4+6,9 0,36 34,0 77,316,1 0,77 0.004 A
A 28,0 63,6+6,9 0,63 10,0 22,746,1 0,23 s |
SOD2 81 & 2,0 9,1£59 0,09 12,0 54,5%£10,2 0,54 0,001
CA 12,0 54,5£10,2 0,54 10,0 45,5£10,2 0,45 053 g
AA 8,0 36,4 £9,8 0,36 0,0 0,0£0,0 0,00 0,001 .
G 28,0 58,3+7,1 0,58 32,0 66,7+6,8 0,67 0,52 ‘r
A 20,0 41,7+7,1 0,42 16,0 33,3+6,8 0,33 . r
SULTA GG 6,0 25,0+8,8 0,25 12,0 50,0+10,2 0,50 0,074
GA 16,0 66,7+9,6 0,67 8,0 33,349,6 0,33 0,019
AA 2,0 8,3%5,5 0,08 4,0 16,7+7,7 0,17 0,35 fI
ITpumeyanue. p — AOCTOBEPHOCTD PASAMMMIA B rPYNNAX HCCACAOBAHMSL ;

naukatuBHOi Mopean OIII = §,95; AU 2,34-15,16 npu
p<0,01). Ipx 3TOM BCTpedaeMOCTh HOPMAABHBIX FOMO-
aurorHsix resorunos (CC) B 6,0 pas AocToBepHO HuKe
IPYTIIBI CPABHEHHS, YTO COTAACYeTCA C OOmei H aAAHTHB-
HOM MOAGASIMH HaCAEAOBAHHA C MAKCHMAABHOM YaCTOTOMH
naroAornyeckux romosurot (AA) B Habaloaaemoit rpymme
(OmI = 26,38; AW 1,41-492,84 npu p<0,01).

Takum obpasom, y 54-66,7% aereit rpynn Habaioae-
HHS C H3OBITKOM MAacChi TeAa BHISIBACHbI MYTaHTHBIN TO-
MO- M reTepO3HIrOTHbIN IeHOTHIIbI B MISTH reHaX, OTBeYa-
IOIIMX, B TOM YHCAE 32 POLIECCHI PErYASL{HH YTAEBOAHOTO
M XXHpOBOro obMeHa, popMHUpOBaHHe H3OHITOYHOTO Beca
n oxupenne — APOE, PPARGCIA, HTR2A, xapakrepn-
3yIOIIHe COCTOAHHE AHTHOKCHAQHTHO# cucTembl — SOD2
u AeTokcHKaiuio — SULTA. B ycaoBHAX XpOHHYECKO#
MEePOPAABHOM IKCMOZHLHA OCTATOYHBIMH KOAHYECTBA-
MH MPOAYKTOB HIIEPXAOPHPOBAHMS MOANMOPH3IM re-
HoB HTR2A u SOD2 xapakTepu30BaACi yBeAHYEHHEM
YaCTOTHI BCTPEYAEMOCTH MYTAHTHOIO FOMO3HIOTHOIO H
reTepo3HroTHOro reHoTuna B 1,7-2,0 paza oTHOCHTEABHO
rpymnst cpasrenns (p = 0,001-0,005). OrHocHTeAbHBIR
PHCK HAAMMHS MYTaHTHOTO FOMO3HIOTHOTO H reTepO3H-
rorHoro renotuna (anaaus resos HTR2A u SOD2) y
AeTeil C OXKHpeHHeM H H3OBITKOM MaCChI TeAa, MOTpebAs-
IONIHX ITHTHEBYIO BOAY C MIOBBIIEHHBIM COAEPXKaHHEM Mpo-
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AYKTOB runepxaopuposanns, B 8,3-12,0 pasa npessimal A
nokasareau B rpymne cpassenns (OIL = 8,3-12,0; AU
1,6-44,6-2,2-64,3; p = 0,004-0,018).

ITpn oueHKe peaAn3aly BHIABAEHHBIX reHeTHYEeCKH
AETEPMHHHPOBAHHBIX HAPYNIEHHH Y AeTeH TPYNMbl Ha:
falopenns ¢ myTanTHbM reoTunom (AA) rena SOD!
aKTHBHOCTD BHyTpHKAeTOuHOrO $pepmenta Cu/Zn-COA |
OTBEYAKONmero 3a HHrHOMpoBaH1e aKTHBHBIX GOPM KHC |
AOPOAQ, cocTaBasiaa 34,712,2 ur/cm’ i Gbiaa cHIDKeHA B |
1,3 oTHOCHTEABHO PHIHOAOTHYECKOH HOPMBI (45,9-98,3
ur/cv’) 1 B 1,2 pasa OTHOCHTEABHO IPYTINBI CPABHEHHS
(40,843,2 ur/cm®) (p<0,01). Cpeanerpynnnosoe co:
AepXKaHHe CepOTOHHHA COCTaBAsAA0 279,06£32,1 ur/
MA H AOCTOBEPHO HE OTAHYAAOCH OT (H3HOAOTHYECKOH
HOPMBI M TIOKa3aTeAs rpynmnsl cpaBHenus (266,6+35,8
ur/ma) (p>0,05).

B ycAOBHAX nepopaAbHO¥ IKCTIO3HLIUH MHTHEBO BO
ABl OCTaTOYHBIMH KOAHYECTBAMH MPOAYKTOB IHITEPXAQ-
pHpoBaHus y AeTeit ¢ moaumopdusmom rena SOD2 sbe
ABACHA AOCTOBEPHASA NPHYHHHO-CACACTBEHHAS CBA3D BE )
positHocTH cHipkenns yposis Cu/Zn-COA B cBIBOPOTE 3
C MOBbIIEHHEM KOHIIEHTpaLkH xA0popopma B kpos (R
= 0,08-0,27; 15,17<F>76,97; p=0,0001 (puc.f. s

YcTaHOBAGHA BEPOATHOCTD MOBBINIEHNS YPOBHS cepo- €
TOHHHA B CHIBOPOTKeE AeTel C yBeAHYeHHeM KOHLIEHTPAIHE A

¥
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l Puc. 1. 3asacamocts yposas Cu/Zn-COA 1 cepoTOHHHA B CHIBOPOTKE KPOBH OT KOHIEHTPAIHH XAOPO$opMa B KPOBH AeTei

I Tpynn HCCACAOBAHNA

xaopodopma B kposu (R*= 0,17-0,66; 17,6<F>869,7;
p=0,0001) (raba. 2).

¥ pereit ¢ oxupennem/n3BpITKOM MacChl TeAa, Mpo-
KHBAIOUMX B YCAOBHAX TMEPOPAABHO# IKCIIO3HIMH TPO-
AYKTaMH [HIIEPXAOPHPOBAHMS, HMEIONHX MOBBIIEHHOE
coaepianne XAopogopma B GHOCPeAAX H MyTaHTHBIH ro-
mosurorsiit renorun (HTR2A u SOD2), seposTHOCTD
TOBBIIIEHNS YPOBHS CEPOTOHHHA B CHIBOPOTKE KPOBH H
camkerns Cu/Zn-COA B 1,2-1,3 pasa Bbime, 4eM y Ae-
Teil HMEIONHX reTepO3HrOTHBIA H HOPMAABHBIH FOMO3H-
TOTHBI FeHOTHITE COOTBETCTBeHHO (TabA. 2).

Tabauna 2
Ilapamerpsi MopeAeli «BEePOATHOCTh H3IMEHEHHS
yposus Cu/Zn-COA n cepoTonnna B CBIBOPOTKE OT
YBEeAHYCHHS KOHIEHTPANHA XA0POdOpMa B KPOBH>»

AGTel IPyIn HCCAGAOBAHHSA
HTR2A SOD2
Xaopopopm — | Xaopodopm — Cu/
I Ceporonnn Zn-COA
Koag- Koag-
RAIP | pum | B2 | P | g,
Hopmaabbiit
romosurossi | 0,40 (0,001 0,7 |-0,17{0,001| 0,8
TFeHOTHIT
It HIOTHBI
m‘;‘upr:: 0,17[0,001| 03 |-008[0001| 04
MyranTHb1it ro-
MOIHTOTHBII 066|0001f( 12 |[-027|0,001| 1,3
TeHOTHIT
R e 0,56 0,001 - 0,21 {0,061
TeHOTHNa

TIpumeyanne. p — AOCTOBEPHOCTD PA3AHIHI

B ocHoBe naroreHeTHYECKHUX MEXaHH3MOB CHHKEHHA
ypoBHa umTOnAa3MaTHueckoro pepmenta Cu/Zn-COA
MOXKET A€XKaTh MOBBINIEHHE AKTHBHOCTH MHTOXOHAPHAAD-
Horo pepmenta COA-2, KOAHpYeMOro AepeKTHBIM reHOM
SOD2. Taxnm 06pa3om, AAHHbIE, CONPSDKEHHBIE MEJKAY CO-
60it, MexaHH3MBI MOTYT 06YCAOBAMBATH Pa3BHUTHE MeTabo-
AMYECKHX HAPYIIeHHH Ha KACTOUHOM YPOBHE, NOTeHIMpPYs

$opmupOBaHHe HapylIeHH It XHPOBOro obMeHa y AeTedt B
YCAOBHSX NEPOPAABHON IKCIIOZUIIUH IIHTHEBOM BOABI IIPO-
Aykramu runepxaopuposanus (xaopodopm) [10].

BoiBoabi. 1. ITo dannbis zenemu4eckozo mecmuposanus
y demeii ¢ oxcupeHuem u u3BbIMKOM MACCH MEAG, NPOXKUBA-
JOLYUX 8 YCAOBUSX NEPOPAALHOIL IKCNO3UKUU NPOdyKmamu
2unepxaopuposanus (xA0poPopm), 6vi56AeHb Mymanmmboiil
20MO- U 2eMEPO3U0MHBLI 2EHOMUNDL 8 NAMU 2HAX, OMBEUA-
JOUJUX, B MOM HUCAE, 3G COCTOSHUE AHMUOKCUIAHMHOIL 3a-
W{UMbl, NPOYECCHI PEZYASYUU Y2AEB00HO20 U HUPOBO20 06Me-
na: APOE, PPARG, HTR2A, SOD2, SULTA. B xavecmee
KaHOUAaMHbIX YCMAHOBAEHDI 2eHbL — CEPOMOHUHOB020 pe-
yenmopa (HTR2A) u cynepoxcudducmymasei-2 (SOD2),
NOAUMOPPUIM KOMOPHIX XAPAKMEPUI0BAACS YBEAUHEHUEM
HACMOMbl 6CIPEYAEMOCTIY MYMAHMHO20 20MO- U 2emepo-
3U20MHO20 2eHOMUNA y Jemeil G IKCNOHUPOBAHHO Meppu-
MOpUL, OMHOCUMEAbHbIT PUCK HAAUMUS NAMOAOZUHECKO20
arseas 8 nonyssyuu 8 8,3-12,0 pas npesviuiar 3Ha4enus
2pynnot cpasuenus. 2. Bonoanennvie uccaedosanus nosso-
AS10M 060CHOBAMY KOMNAEKC UHPOPMAMUBHBIX GUOXUMU-
HECKUX U 2EHEMUMECKUX noxasameAeil panneil d0H030A02U-
yeckoil duazHocmuku u3BbimKxa MAccol MeAa U OKUPeHus,
paspabomams u peasusosams MexHoAOUU NPOPuAGKMU-
KU POPMUPYIOUUXCS MEMABOAUMECKUX U PYHKYUOHAABHDIX
HapyuleHuil Kuposozo u y2Ae800H020 obmena y demeii, no-
MpebASIOuUX NUMbesy10 600y C NOBLIUEHHbIM COOEPHAHUEM
npodyxmos 2unepxsopuposanus (xaopopopm,).
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