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METABOJIU3M JIMNUAOB U METABOJIMYECKUE HAPYLLEHUS B AIKYTCKON
nonynsLuu: 0630P JIMTEPATYPbDI

© 2021 r.T. M. CuBueea, T. M. KnumoBa, E. I. AMmocoBa, P. H. 3axapoBa, B. Jl. 0cakoBcKku#u

HayyHo-uccnenoBarensckuii ueHtp MeauumHckoro uxctutyta ®TAQY BO «Ceepo-BocTouHblit thefepanbHbiit
yHusepcuteT umenn M. K. AMmocosa» MuHoGpHayku Poccuu, r. fikyTck

lpoxuBaHue B IKCTPEMANbHBIX KIMMATUYECKUX YCAOBUAX C HU3KUMU TeMnepaTtypami, aaantauua K AOCTYNHbIM UCTOYHUKAM NUTAHWA Cno-
cobcToBany hopMupoBaHMio 0co60ro TMRA MeTabonn3Ma IMNUAOB Y KOPEHHbIX HapofoB CeBepa. YueT 3TUX 3BOJIOLMOHHO CNOXMBLIMXCS
0COBEHHOCTEl, 3aKpenneHHbIX B reHOMe B BUAE NOJMMOPGHbIX FreHETUYECKUX MApKEpOB, UMEET BAXHOE 3HAaYeHWe [ pa3paboTku 3d-
(eKTUBHBIX MEP NOMYNALMOHHON NPOGUNAKTUKN METABONMYECKOTO CUHAPOMA U CEPAEYHO-COCYAUCTLIX 3aboneBaHuii. Lienblo uccnefosanus
ABNAETCA aHaNU3 XapaKTepHbIX 0COGEHHOCTEN MeTaboNN3Ma IMNUAOB U METABOMYECKUX HAPYLIEH NI B IKYTCKOI nomynsumuu. bein npoBepseH
cucTemMaTuyeckuii 0630p pes3ynbTaToB MCCNEfOBAHMIA MoKasaTeneil NMMUAHOMO NPOGUAA U KIIOYEBLIX FeHOB-KaHAWAATOB, Y4YaCTBYIOLMX
B MeTabosM3Me NUNULOB, NMPOBEAEHHBIX CPEAU KOPeHHbIX uTenel AkyTun 3a nocnegHue 10 net. MoKasaHo, YTO Y KOPEHHbIX XuTenei
AKyTMK cpefiHMe MoKasaTenu NMMNUAHOrO o6MeHa MMEIOT B LieloM BNnaronpuaTHbIA xapakTep B BUAE BbLICOKOTO COAEPXAHUA XonecTepuHa
NMNONPOTEU/0B BLICOKOH MNOTHOCTH, HU3KOMO COAEPXKAHWUA TPUIMULEPUAOB U 3HAYEHUA MHAEKCA aTepOreHHOCTU Naa3Mbl KPOBM, YTO CBA-
3aHO ¢ (u3nonoruyeckoi apantaumeit K ycnosuam cpepbl 06utaHuA. OfHAKO U3MEHEHUs CTPYKTYpbl NUTaHUA (yBenuyeHue noTpebneHns
yrneBofoB) W 06pasa XM3HM (CHUMKEHWe (U3NYECKOH AKTUBHOCTM, OTXOA OT TPAAMLMOHHBIX 3aHATUA) NPUBENM K PAacmpoCTpaHeHuio B
nocnefHue AeCATUNETUS MeTabonuyeckux HapylweHWi. PasHble aBTOpbl OLEHMBAIT PacnpoCTPaHEHHOCTb MeTabONNYECKOTO CUHAPOMA Y
KOpeHHbIX uTeneir Akytuu crapwe 20 net ¢ 4acToTol OT 4,9 % y MYXUYUH A0 49,4 % y XEeHWMH apKTUyeckux panoHoB. B cTatbe Takxe
06CyKAAETCA BKNAA KIIOYEBbIX YYaCTHUKOB MeTab0aM3Ma IMNUA0B B APYrUX OUOOTMYECKMX NPOLECCax U CENEKTUBHBIN BKNAj reHoB LepR,
LPL, CETP, IL6, PON1 B pa3BuTWe METabONUYECKUX HAPYLIEHUI B AKYTCKOW MONyAALUY.

Kntoyessie cnosa: ApKTUKa, AKYTbl, METaBONMYECKNI CUHAPOM, METAGONN3M NTUNUAOB, TMMONPOTEUA! BbICOKOW MIOTHOCTH, NOTUMOPGHU3M
LepR, LPL, CETP, IL6, PON1

LIPID METABOLISM AND METABOLIC DISORDERS IN THE YAKUT POPULATION:
A LITERATURE REVIEW

T. M. Sivtseva, T. M. Klimova, E. P. Ammosova, R. N. Zakharova, V. L. Osakovsky
Research Center of the Medical Institute of the M. K. Ammosov North-Eastern Federal University, Yakutsk, Russia

Extreme climatic conditions of the North with low temperatures and the traditional diet are responsible for development of a specific
mechanisms of lipid metabolism among the indigenous peoples of the Sakha (Yakutia) Republic. The evolutionary patterns of lipid
metabolism fixed in the genome in the form of polymorphic genetic markers are important for the development of regional healthcare
programs for prevention of metabolic syndrome and cardiovascular diseases. The aim of the study was to analyze the characteristic
features of lipid metabolism and metabolic disorders in the Yakut population. A systematic review of the results of studies of lipid
profile parameters and key candidate genes involved in lipid metabolism among the indigenous inhabitants of Yakutia over the past
10 years was performed. The available evidence suggests that in indigenous inhabitants of Yakutia, the indicators of lipid metabolism
are not a matter for concern. Participants of the most studies have a high concentrations of high-density lipoprotein cholesterol, low
concentrations of triglycerides and low plasma atherogenic index, which are associated with physiological adaptation to environmental
conditions. However, changes in dietary patterns including increased consumption of carbohydrates and lifestyle changes including
reduced physical activity and abandonment of traditional activities have led to the spread of metabolic disorders in recent decades.
Prevalence estimates for the metabolic syndrome in the indigenous inhabitants of Yakutia aged 20 years or older vary from 4.9 % in
men to 49.4 % in women in the Arctic regions. We also discuss the mechanisms of lipid metabolism and the role of LepR, LPL, CETP,
IL6, PON1 genes in the development of metabolic disorders in the Yakut population.
Key words: Arctic, Yakuts, metabolic syndrome, lipid metabolism, HDL, LepR, LPL, CETP, IL6, PON1
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OpnHoil U3 aKTyasibHbIX NPOOJEM B COXpPAHEHHH 310- Pecny6iika Caxa ($IkyTusi) pacnoJsioxkeHa Ha ceBepo-
POBbSl U YBEJIMUEHHUH NPOJIOIKUTEJIbHOCTH XKU3HH Uesio- | BocToke Poccuiickoil @enepatinu U npeactaBiaseT coboi
BEKa B COBPEMEHHOM MHUpeE SBJASAIOTCS MeTaboJMUeCKHe | TEPPUTOPUIO B 30HE BEYHOH MEep3JIO0Thl ¢ IKCTpeMaslb-
M3MEHEHUs], BeJylllie K OXKHUPEHHUIO U METabOJUUECKOMY | HBIMH KJIMMATHUECKUMHU YCJIOBUSIMU JUIsl TIPOXKUBAHUS U
cunzpomy (MC), 0CHOBHBIM (haKTOpaM pUCKa CMEPTHOCTH | TPYAOBOH JeSITEJIbHOCTH YesioBeka. OCHOBHbIMU HeGJ1aro-
OT CcepleuHo-cocyIucThix 3a6oneBanuil (CC3). NPUATHBIMU (DAKTOPAMH CPEJibl SIBJSIOTCA HU3KHE TEM-
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neparypbl, H3MeHeHHbI (POTONEPUOIU3M, FeOMarHuTHbIE
Bo3MylleHUs U Jp. [27]. CylllecTBYIOT MHOTOUHC/IEHHBIE
MCCIIEI0BAHHUS, MOATBEPAKIAIOLLME, UTO B XO/€ aflanTalluu
K YCJIOBUSIM Cpellbl Y KOpeHHbIX kuTeseil CeBepa 1po-
H30LIJIH (PYHKIIHOHAJILHbBIE W CTPYKTYpHBIE TT€PECTPOHKH
oOMeHa BellecTB, o6ecrneynBalollide BbRKMBAHUE B YCJIO-
BUSIX X0J10110Boro cTpecca [4, 16, 20]. [1pu sTom Gosee
BbICOKAst aKTHBHOCTD JIMITHIHOTO 0OMeHa o6ecneynBaeT
IHepreTHUYECKHE MOTPEOHOCTH alaNTAlMOHHBIX PeaKIUH,
MO3BOJISIS CHUXKATh pacxojl OEJIKOB Ha HepreTHuecKue
HYX/Ibl Ha (DoHe yBeJMUeHHsI CTOCOOHOCTH TKaHel K
YTUIU3ALHUH XKUPOB [ 1 7]. DTH ananTUBHbIE MePeCTPOiKH
oOMeHa BelleCTB, BO3HUKIIKE MOJ JaBjeHHeM (HaKTo-
POB BHEIIHEH cpelibl U MPUCNOCOBJeHUsT K JIOCTYTHBIM
MCTOUHUKAM [MUTAHUS, B XOJ€ CEJEKTUBHOTO 0TOOpa B
KopeHHbIX nomnyasiuusx CeBepa 3aKpenuJUCh I'eHETH-
yecku. PasBUTHE COBpeMEHHbBIX FeHOMHBIX TEXHOJOTHH
M0 H3Y4EHHIO MOJHBIX 9K30MOB M T'€HOMOB MO3BOJIMJIO
UCI0JIb30BATh HOBbIE MOJAXO/bl B MOUCKE CHTHAJIOB MO-
3UTHBHOTO AaNITHBHOIO O0TOOpA B PasHbIX MOMYJISILHUAX
MHPa U BbISBJSATb I'€Hbl, MPEANOJOKUTENBHO aCCOLHU-
UpOBaHHblE ¢ ajanTauuei K XoJofy W auete, Goratoi
xupowm [30, 34, 35].

Kopennoe Hacenenne Pecny6uuku Caxa (Skytusi)
MpeJICTaBJIeHO MOMYJSIUAMH IKYyTOB (466,5 Thic. ueJio-
BeK), 3BeHKOB (21 ThIC.), 3BeHOB (15 ThIC.), IOKATHPOB
(1,2 TbIc.) W Apyrux HapoAOB, KOTOPblE MPOXKHBAIOT
NPEUMYLIECTBEHHO B CEJIbCKON MECTHOCTH. TpaguLMOHHO
SIKYTbl BELYT OCe/UIbIi 00pa3 JKU3HHU B CeJsax, 3aHHMa-
SICb »KHUBOTHOBOJCTBOM, OXOTOH, pblOaJIKOH Ha o3epax
1 coOUpaTeNIbCTBOM. B oT/IMUHE OT HUX ISl 9BEHKOB U
9BEHOB XapaKTepeH KoueBoH 00pa3 XKU3HH, CBA3AHHBIH C
3aHATHSIMH OJICHEBOACTBOM, OXOTOH U COOUPATEJILCTBOM.
B nocieniHuie ecATUNETHS yBEJMUUBAETCS 1011 KOPEHHO-
rO HaceJIeHHsl, TPOXKUBAIOLIETO B TOPOJICKOH MECTHOCTH
1 Beflyllero yp6aHW3HpPOBaHHBIH 00pa3 yKU3HHU.

CraTUCTHUECKHE JIaHHble TOCJENAHUX AECATUIETHH
CBUJIETEJILCTBYIOT O TEHIEHLIMHU YXY/IILIEHHS TTOKasaTesel
310pOBbsl KOpeHHBIX »KuTesel Jkytun. Habumonaercs
yBeJIMUE€HHE YUCJIA COTIPOBOKIAIOLIUX XPOHHUECKOE OXKH-
penue CC3, caxapHoro anateta 2 tuna (CI2), a Takxke
BO3PACT-3aBUCHMbIX 3a00J1€BaHUH (OHKOJOIHUECKUX H
HeliposiereHepatuBHbiX) [6, 24]. Tak, 3aGoJieBaeMOCTb
60J1€3HIMM CHUCTEMbl KpOBOOGpallleHHUs YBeJHUHIaCh
3a nepuox ¢ 2000 o 2019 rox ¢ 12,8 no 32,8 Ha
1 000 nacenenusi. Habaionaercs takxke yBesiueHue
nokasareJjieii 3aboJsieaemoct CI 2 tuna ¢ 1,8 no
4.4%0 3a nepuon 2003—2013 rojoB ¢ panbHeHUIUM
HEKOTOPBIM CHIXKeHHEM nokasaresst 10 2,9 %o, KoTopoe,
BO3MOKHO, 00YCJIOBIEHO HEIOCTATOYHLIM BbISIBJIEHHEM
¥ leheKTaMu NpH ero peructpauud. [IpuueM aKTHBHBIH
POCT B MOCJ/EIHHE IeCATHIIETHSI HaOJIolaeTCsl B palioHax,
B KOTOPbIX KOPEHHOE HacesIeHHe COCTaBJISIET aGCOIOTHOE
GOJILIIMHCTBO. B JMHAMHKE TaKxkKe OTMeUaeTcsi MOBbI-
lIeHHe CMEPTHOCTH OT 3THUX Ipynn 3abosieBaHui [23].

PacnpocrpaHeHne B noc/ieHHe JIeCATHIETHS Me-
TabOJIMUECKUX HapYLIEHHH CPeIH KOPEHHbIX XKHUTeJeH
CeBepa Ha ¢oHe H3MeHeHHs1 00pa3a »KU3HU BbI3bIBAET
MHTEpEC C TOUKH 3PEHHS] MOJIEKYJSPHBIX MEXaHH3MOB

Reviews

PAa3BUTHS IMCUITUIEMUI KaK pesysbTata cOosi afanTtauuu
K TPaAMLUMOHHBIM YCJOBUSIM MPOKHUBaHus. B mHoro-
JileTHeM rpoekTe yHuBepcuTera boctona “Framingham
heart study* (CILIA) Gbiia BbisiBleHa CHJIbHASI MOJIO-
JKUTEJIbHAST acCOLMAlUsl MEXKIY YPOBHEM XOJeCTepHHa
qrnonporensioB HU3kod muotHoctd (JITTHIT, LDL) u
UllleMUUYecKol 60JiIe3HbI0 Cepila, a TakxkKe 3allUTHbIH
aeKT aUnonpoTenioB Bbicokoi nuotHoctu (JIITBI],
HDL) [28]. TloBbliieHuble KoHuentpauun JIIIBIT B
nJlaaMe KPOBH CBSI3bIBAIOT C MPOTEKTUBHBIM JIEHCTBHEM
B oTHouleHun CC3, noToMy fABJSETCSA NEPCIEKTUBHBIM
6oJiee TyOOKOE PACKPbITHE MEXaHH3MA €ro TepaneBTH-
YECKOro MoTeHIMana.

Kak uzBectHo, B MeTabo/iM3Me XOJeCTepuHa U €ero
LUUPKYJNALUY MEXIY KJIeTKAMH OpraHu3Ma ydacTBYIOT
nsiTh BaXKHbIX UrpokoB: ATd-3aBucUMbIN MepeHOCUHK
xosiecteprta ABCA1, nepeHocunk 3pupoB xosiectepuna
CETP, munonporennpt Huzko# miotHoetd (JITTHIT, LDL),
Jqunornporenabl Boicokoil nuotHoetu (JITTBIT, HDL)
1 pepmenT aunonporennaunaza (JIILJI) (pucynok).
MyTauun B reHax, CBsI3aHHbIX C THMM KJIOUEBbIMH
yU4aCTHUKAMU, MOTYT NPUBOJUTb K HApyLIEHUSIM 0OMeHa
JIITHJIOB.

A ApoB-100
@ ApoAl
O Xonecrepun(C) Y CETP
O HOL O @ E}
ViDL
A
KIETKA Ll

C-LDL

SR-B1

NIA3MA

LIuK/1 peBpallleHnH JIMITONPOTEUIOB B J1a3Me KPOBH

[Ipumeuarnue. OcHOBHbIE Yy4aCTHUKH OOMeHa XoJlecTepHHa:

1. ABCAl — AT®-3aBucHMBbIil IepeHOCUHK XOJIECTEPUHA, EPEHOCHT
KJICTOYHBIH X0JIeCTepPHH H (hoCOJIUITHIIB! B ATIOUIIONPOTEHHB! C HUSKUM
conepxkannem siununos JITBIT (C-HDL).

2. Jlunonpoteunl Bbicokoil miotHoctd (HDL) conepxkat Gosblioe
KoJinuectBo GesikoB (ApoAl u ApoA2), npu UMPKYJISILHMK B KPOBH
0060raniaroTest XoecTepuHoM c60poM oT Bo3pacTHbIX KieTok (C-HDL).
3. CETP — nepenocurk 3(hMpoB xoJiecTepuHa B KpOBH 0OMEHHBAET
xosiectepun JI[IBIT (C-HDL) Ha Tpursuiiepuibl JUIONPOTEUIOB
ouenb Huskoi nyorHoctu (JIITOHIT, VLDL) — wactuupl, kotopble,
o6oratasice xosecrepuHom, npespataercst 8 JINTHIT (C-LDL).

4. Jlunonpotensp! Hu3Koit n1otTHOCTH (C-LDL) — ocHOBHOM KOHeUHblit
cOOPILKMK M HOCHTeJNb XoslecTepodia B opMe 3¢Hpa, H0CTaBJISIOLIHH
ero KjeTkaM Nepu(eprUyecKux OpraHoB W MedyeHH JJIsl repepaboTKH
B FOPMOHBI.

3a mocseHue JeCATUNETHST POBEACHBI SMHAECMHO-
JIOTHYECKHE HCCJIe[0BaHUsA [0 U3Y4EeHMIO paclpocTpa-
HEHHOCTH AUCJHNUAEMUH U MeTab0JMUeCKHX (PaKTOPOB
pHCKa XPOHHYECKHX HeHH(EKLUHOHHBIX 3a00/eBaHUH
Cpelid KOpeHHOro HaceJseHusi SIkyTHH, a Takxke pabdo-
Thl M0 aHAJU3Yy HEKOTOPBIX MOJUMOP(HBIX MapKepoB,
CBSI3aHHBIX ¢ HUMU. B 1aHHOll paGoTe pedysbTaTbl 3THX
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ucc/e10BaHni 06001IeHbI C TOYKH 3PEHHST COBPEMEHHbIX
npeacTaBieHUil 0 (PYHKUHSAX KJIOUEBBIX YUaCTHUKOB
oOMeHa JIMIHIO0B.

LleJiblo HcceIoBaHHUS SBJSIETCS aHAJIN3 XapaKTepPHbIX
0c0OEHHOCTEH MeTa00IU3Ma JIMMHI0B U METAO0MMUECKUX
HapyLleHUH B sIKYyTCKOW MOMYJISALUH.

Hamu npoBenen 0630p ny6Jaukaluid, B KOTOPOM M0~
CTaBJIEHbl CJey0lIHe UCCIe0BaTe/IbCKHE BOMPOCHL:
XapakTepHble 4epTbl 0OMEeHa JIMIHAOB, 3aKpernJeHHble
reHeTHUECKH Y KOPEHHBIX 2KUTeJ/ el SIKyTHH; pacrnpocTpa-
HEHHOCTb, 0COOEHHOCTH W TPUUYHHBI MeTabOJHUECKUX
HapyLIeHUH B COBPEMEHHOMN MOMNYJISALHU SKYTOB U APYTHX
KOPEHHbIX 3THOCOB $SIKYTHH; onpejiesieHHe HarnpaBJeHHH
JaJibHEHIIMX HCCIeI0BaHUI /1Sl pa3paboTKH MOMyJIsLH-
OHHO-OPHEHTUPOBAHHBIX MEPONPUATHH MPOPUIAKTHKH
MeTabo/MYeCKUX HapyLUEeHHI.

Kputepusimu BJIOUEHHSI B CUCTeMaTHUECKUI 0630p
Obl: 1) A3bIK: PYCCKUil, aHTJIMHCKUI; 2) nata nmy6Juka-
un: 2010—2020 rr.; 3) oiHO WK HECKOJIBKO U3 KJloue-
BbIX CJIOB Ha PYCCKOM HJIM aHTJIMHCKOM si3blKax: Cesep,
SIKYTbl, MeTa00JIMYECKHI CUHHIAPOM, MeTaGOJ/IM3M JIMITHIOB,
JIUTIONPOTEUIbl BBICOKOH MJIOTHOCTH, MOJUMOP(HU3M
LepR, LPL, CETP, IL6, PONI; 4) tun uccjienoBaHusi:
SMUAEMHOJIOTHYECKOE, CIydall — KOHTPOJIb; D) H3ydaeMast
NOMYJIALUS: KOPEHHbIE XKUTENH SIKYTHH (SIKYTbl, 9BEHKH,
9BEHBI, I0Karuphbl, YyKuK); 6) conep:kanue myOauKaLyu:
UCC/Ie0BaHUSA MoKasaTesNel JIMNUAHOro oOMeHa, pac-
NPOCTPAHEHHOCTH AUCJAUIONPOTEHHEMHI, MeTaboJHye-
CKUX (paKTOPOB PUCKA XPOHHUECKHX HEHH(EKLIMOHHbBIX
3a00JIeBaHHi, T€HOB, CBSI3aHHbBIX (DYHKLMOHUPOBAHHEM
KJIIOYEBbIX y4aCTHUKOB obMeHa xoJiectepuHa, HDL,
LepR, LPL, CETP, IL6, PONI; 7) tun ny6Jukauuii:
HayuHble CTaTbH, MOHOTPA(UH, OTYETHI.

Kpurepuu uckiouenus: 1) cratbu, ony6JauKoBaHHble

JKonorus yenoBeka
2021, N2 4, c. 4-14

panee 2010 r.; 2) uccienoBaHust NPUILLIOTO HACEJEHHUS
SlkyTun; 3) vccenoBaHusl, OTHOCSIIMECS K JPYTHM KO-
peHHbIM HalloHaJbHOCTAM CeBepa.

[ToucK MCTOUHMKOB Il CUCTEMAaTHYeCKOro 0630-
pa NpoBOAMJIM B HAyYHOH 3JEKTPOHHOH OGUOMHOTEKE
(https://www.elibrary.ru) no sanpocam: <skyT*, JMmuL*»
1 «AKyT*, MeTabosnueck™ cuHapoM™» B Ha3BaHUSX, KJIIO-
YeBBIX CJI0BAX M aHHOTALMSAX MyOJMKALMA 110 TeMaTHKe
«Menuumnna u 3apaBooxpanenue» 3a 2010—2020 rojpi.
JI71s1 noucKa aHr/10s3blYHONH HAayYHOH JIUTepaTypbl Oblia
ucrnosb3opaHa 6asa aaunbix Pubmed (https://pubmed.
ncbi.nlm.nih.gov/). B nose noucka sBoauIM: «yakut*,
metabolyc syndrome» u «yakut®, lipid*». Cpenu naii-
JICHHbIX MyOJUKALKWN MPOBOAUIM OTOOP MyOJUKALMM,
COOTBETCTBYIOLLIMX TEME UCCJEI0BAHHUS 110 COAEPKAHUIO
1 110 BCEM KPUTEpHUsM BKJOYeHus. Kckmodanuesb no-
BTOPSIIOLLIMECS JOKYMEHTbI, MyOJaUKaLIMK, He CBA3aHHblE
¢ MeTaboJIM3MOM JIMIHIOB Y YeJIoBeKa, MOCBSLLEHHbIE
NepeKUCHOMY OKHMCJIEHHIO JIUMUAOB, U T. 1. Takxke uc-
M0JIb30BAJIUCh pesieBaHTHble MyOJMKALKMH, HalleHHble
B JIPyrHX HCTOUHHKAX W pe3ysbTaTbl COOCTBEHHBIX MC-
CJIe/IOBAHUH, NPOBEJICHHbIX paHee.

1. OcobeHHOCTH OOMEHa BelecTB U MeTadoJrYecKre
HapylueHUsl IKyTCKOro HaceJieHusl

[To BBesieHHOMY 3ampocy «sIKyT*, junua*» Ha canrte
HayuHO# 2J1eKTpoHHOH 6ubnoTeku www.elibrary.ru 6bu10
HaiiieHo 88 ny6Jikalinii (CTaThH B »KypHaJax, Adccepra-
LMK, KHUTH). KpUTepusiM BKJIIOUEHHS] COOTBETCTBOBAJIH
19 ny6uaukauui. ns nanbHeiliero anajusa Gblio
MCIO0J1b30BaHO 6 HauboJee pesieBaHTHbIX MyOJaHKaLUIL.

[To 3anpocy «sikyT*, meTabosinueck™ cuHApOM™*» Ha
9TOM Ke caiiTe HaijneHo 57 nybaukauui. [locse uc-
KJIOUeHUs1 myOJaMKaLMi, He CBSI3aHHbBIX C TEMOH Hccie-

Tabauya 1
Cpentee coiepxaHue JUMUI0B U JUNONPOTEUIOB B KPOBU KOPEHHOTO HacedeHust SIkyTuu
Wunexe
Paiion Pecny6snku n Bogspacr, OXC, Tpuramue- XC JITIBIT, XC ateporen- | Mcrou-
OnyJIALUA N [Ton pHLbL, JITTHIT,
Caxa (Skyrusi) JeT MMOJIB/ 1 MMOUL/ T HOCTH, HUK
MMOJIb/ 1 MMOJTb/J1 en
4,7 0,9 1,4 2,8 2,4
. 239 20 u Mysxuunbl | (4,1-5,5) | (0,6—1,3) | (1,1-1,8) | (2,3—3,4) | (1,7-3,2)
Topuiid, 2011 1. Ayl 373 | crapuwe | YKenumubl® 4,9 0,9 1,6 2.7 2.0 (1
(4,3—5,4) | (0,7—1,3) | (1,3—2,0) | (2,2—3,3) | (1,5—2,7)
HoKH e KOBIMCK I DBeHKH 141 5,2+0,1 1,0+0,1 1,3+0,1 3,5+0,1 3,0+0,1
AnaGapekuii. Be XHe-, JBeHbl 67 4,9+0,1 1,1+0,1 1,3+0,1 3,2+0,1 2,84+0,1
KoanMPCKHﬁ ’TOI\EHOH_ Jlosratbl 85 20—49 | O6a nona™ 4,9+0,1 0,8+0,1 1,240,1 3,3+0,1 3,1+0,1 38]
cxnii. Cpe ]:IeKOJIbIM- Yykun 40 4,940,2 1,0+0,1 1,4+0,1 3,1+0,1 2,5+0,1
CKI/II‘/’I’ 2821(1) - [Okarupsb 77 4,9+0,1 1,1+0,1 1,2+0,1 3,2+0,1 3,1+0,1
’ ) SIkyThI 119 5,2+0,1 1,0+0,1 1,2+0,1 3,5+0,1 3,3+0,1
. SlkyTbi (ceso | 55 5,340,1 0,9+0,1 1,6+0,1 3,3+0,1 2,7+0,2
Apkruueckue paii- ApKriika)
OHBI, P 20—70 | Myxuntbl™" [27]
r. Slkyrek, 2016 T. SlkyTel
’ ? " |(ropon) 27 6,0+0,3 1,1+0,1 1,5+0,1 3,9+0,3 | 3,4+0,3
Apkruueckue, 1eH- | SIKyThI,
TpasibHble PAHOHbI, |3BEHKH, 758 | 18—72 | O6a nona™" | 5,5(0,9) | 1,1(0,5) | 1,6 (0,5) | 3,5(0,9) | 2,8 (1,2) [4]
2015 . IBEHbI
r. Slkytek, 2013 1. ?;ey;'z; 65 | 60—69 | O6a noma™ | 5,8+0,1 | 1,240,1 | 1,540,04 | 3,740,1 | 2,9+0,1 | [15]

[pumeuanus: OXC — o6utuit xosecreput, XC — XoJieCTePHH; M0Ka3aTeJ i JIMIKIOB MPEACTaBJIEHbl B BUIE:

TH/ILHOTO MHTepBasia B popmare Me (Q,—Q,); ™ — cpeaunero u owubku cpeatero B popmare M + m;

KJIOHEeHHUs B popmare
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Ekologiya cheloveka (Human Ecology)
2021, 4, pp. 4-14

Reviews

JloBaHust, 6610 octapjeHo 20 ny6uKalni, U3 KOTOPbIX | HAy4YHOH JIUTepaTypbl, HAUJIEHHLIX Yepe3 TMOUCKOBbIE
8 nauboJiee peJeBaHTHBIX UCII0JIbSOBAHO B 0630pe. CHUCTEMBbI; peJIeBaHTHbIC HyéJII/IKaU,I/II/I, BbIFIBJIECHHbIE B
[Touck aHr/IOsI3bIYHON HAYUHOH JUTepaTypbl B 6a3e | JAPYrdUx HCTOUHUKAX, W Pe3yJbTaThl COOCTBEHHBIX HC-
nanubix Pubmed no kiwoueBbiM cioBam «yakut®, CJIe/IOBaHUH, TIPOBEJIEHHBIX paHee.
metabolyc syndrome» BbisiBUJ 7 yGJIMKalLMiH, U3 KOTO- Ananua oTo6paHHbIX MyGIMKALMI TTIOKA3aJl, YTO HCCIe-
PbIX TEME UCCJIEAOBaHUs COOTBETCTBOBaJ1a l, 10 3arnpocy JIOBAHUA JIMITUAHOTO l'IpO(bI/IJ'IH B KOPEHHBbIX MOITYJISILIHASIX
«yakut®, lipid*» — 24 ny6Jikaluu, U3 KOTopbiX 2 co- SIKyTHH BBIMOJIHSNINCh HECKOJBKUMH HE3aBHCHUMbBIMH
OTBETCTBOBAJIM KpPUTepUsIM BKJioueHust. [ljist o630opa o | rpynnamu ucciaenoBaresiell B Bbibopkax ot 27 1o 373 ue-
TeMe HCcCJeJOBaHHusA OBbLJIM UCIOJIb30BaHbl 17 Haubosee JIOBEK B BO3pacTte OT 18 ner u CTapule B LEHTpaJibHbIX,
peJieBaHTHbIX HyéﬂHKaU,I/Iﬁ PYCCKO- H AHTJIOSI3bIYHOM APKTHYECKHX paﬁOHaX, cpeand ropoiackoro M CeJibCKoro
Tabauya 2
PacnpocrpaHeHHOCTb MeTaboJMYECKUX HApPYIIEHHH cpely KOPeHHOU monyasiuuu SIKyTuu
. Bospacr, . Yacro- [ Mcrou-
[Tonyasiums, paitonsl Pecriy6iuku Caxa (SkyTust) et n [Ton Kpurepwuit ra, % | ik
A6oMuHasbHOE 0XKUpPEHHEe
241 |Myxuunel [IDF 2005 ans esponefickux mo-| 33,8
378 |YKeHumHb! [ysILH#A 63,9
SIkyTbl, 3BeHbl, 3BeHKkH (TopHubrit, YKuranckwuit), 2011 20u = [8]
crapiie 241 |Myxuunbl [IDF 2005 mist aswatckux no-| 46,8
378 [JKeHLuHbl |MyISUHA 63,9
ﬂKy:I‘bI, sBeHbl, 3BeHKH ([opHbiit, Ofimskoncknit, Tartun-| 20 628 |Kenuuim [IDF 2005 70.7 (7]
ckuit), 2017 crapiie
Jlosrausl, 9BeHbl, 9BEHKH, YyKuH, loKarupbl (Anabapckuii, 90—70 233 |Myxuunel [IDF 2005 anst esponefickux mo-| 41,0 (25]
Hwxnekonbimekuit, BepxuekosbiMmckuit, ToMnoHckHit) 453 [JKenuwnpi |Mynsiuui 76,7
OxupeHnne
20 u 241 |My:KudHbI 18
SIkyThl, sBenbl, 3BeHKH (Topubiil, YKuranckuit), 2011 8
Yy (Top ) crapuwe | 378 [Kenumnbl 26 8]
SIKYTbI, 3BEHbI, 3BEHKH, IOKarupbl, yykus, fosarans (Tat-| 18—59 | 1108 Mhzeke macent Tena 230 kr/m* | 234
THHCKMH, Bepxuesusmoiickuii, Bepxosinckuii, JBeHo-bbI- 60 u 9 JKeHumHbI 9 [18]
TanTaiickuii), 2017 crapuie 824 5.1
TuneprpuranuepuieMust
) ) 20 u 241 |My:KuuHbl 13,4
SlkyTol, sBenbl, aBenku (lopubiit, YKuranckuit), 2011 [8]
cTapiue 378 |JKenuwnbi [>1,7 Mmosib/1 naw npuem rumosu-| 11,3
. O i j MHAEMHYECKHX MpernapaTon
ﬂKy;I‘b], sBeHbl, 3BeHkn ([opubifi, Oinmskonckui, TatTun 20 u 628 e penap, 10,0 (7]
ckuit), 2017 cTapuie
[unoanbdaxonecrepuHeMust
241 | MyKUuHbBI 18,9
SIkyTbl, sBeHbl, 3BeHkH (Topublit, Kuranckuit), 2011 20 Y <1,0 mmoam/ a1y myxcni [8]
crapiue 378 |YKenumubl |<1,3 MMOMIL/J1 y YKEHIIMH WK 21,9
SlkyTol, sBenbl, aBeHku ([opubiii, Ofimsikonckuil, TaTTHH- 20 u [IPUEM THIOJHINAEMUYCCKUX
ckuit), 2017 crapiie 628 PKenunel npernaparos 25.8 71
[ToBblleHHBII YPOBEHb apTepHAILHOTO JABJIEHHS
241 |MyxKuuHbI 54,6
SIkyTbl, 3BeHbl, 3BeHkH (TopHbiit, YKuranckwuit), 2011 20u Y [8]
craplue 378 |JKenuiuubl . | 51,4
o - o . OF T 2 CAIL i 130 mm pr. c1. u /AL i
KyUTbI,QBBIe;bI, sBenku ([opubiit, OfimsikoHckuit, TaTTuH- 14 698 |[JKenuumini [85 MM pT. CT. Wi npiem anti-| 45,1 (7]
ckuit), Crapiue TUMEPTEH3UBHBIX TpernapaToB
Joasratbr, SBEHbI, SBEHKH, UYKUH, IOKATHPbI (AHaﬁaE)CKI/IH, 2070 686 |06a nona 489 | [25]
Hiuxnexosbimekui, BepxuexosbiMckuit, ToMnoHckwit)
[unepryvkemMust HaTOLIAK
241 | MyKUHHbBI 16,7
SIkyTbl, sBeHbl, 3BeHKH (TopHbiil, YKuranckuit), 2011 20m k (8]
crapuue 378 [DKenuuHbI |, 18,2
0 o _—" 50 i5,6 MMoAIL/M B TIa3Me KpoBH
ﬂKy;l‘bI, sBeHbl, 3BeHKH ([opublil, Oiimsikonckuit, TaTTun- u 628 |PKetuuiin 115 (7]
ckuit), 2017 crapiie
Merabosnueckuil CHHIPOM
ﬂKy;Fbl, sBeHbl, 3BeHKH ([opubiil, Oiimsikonckuil, TaTTuH- 20 u 628 |JKemuuini [IDE. 2005 99.6 7]
ckuit), 2017 craplue
SlkyTbl, aBeHbl, 3BeHKkH (lopubiii, Hamckuii, TomnoHckuii, _ 405 | My>KuuHbl 4,9
Ouienekckuit, Ananckuit, Bustrorickuit, Onekmuncknii ), 2008 20-69 650 |)KeHUMHDI IDF, 2005 11,0 (15]
60 u 210 |My:KunHbl 17
. IDF, 2005 22
Aiyrer (. Slyrex) cTapiie 275 |[JKeHIHHBI ’ 35 (22]
5 i 233 | My»KunHbBI 26,9
Jloaranbl, SBCHDI, SBEHKH, UYK'H, I0KarHpbI (AIIa6aPCKHM, 20—70 y: BHOK, 2009 [25]
Hwxnekonbimekuil, BepxuexosbiMckuit, ToMnoHckHit) 453  [YKeHumHbl 49 4
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HaceJsienusi (TabJ. 1). Micnosib3oBaHHble aHAIUTHIECKHE
¥ CTAaTHCTHUECKHE METOJIbl SBJSIOTCS CTAHIAPTHBIMH U
MO3BOJIAIOT C/IE/IaTh CX0XKHE BbIBOJIBI.

PesysibraThl Mcce10BaHUE CBUACTENLCTBYIOT O TOM,
UTO KOpEeHHasi MomyJsuus SIKyTHM XapakTepusyeTcs
TUIHYHBIMH Y€PTaMH, NPUCYLLIMMH CEBEPHOMY ajar-
THBHOMY THIYy — HeOOJbIIOH JJIMHOH TesJa MpU OT-
HOCUTEJIbHO 60Jiblliel Macce, o6XBaTax Tajauu U 6enep,
6JIaTONPUATHBIMHE MOKA3aTeJIsIMK JIMTTHJHOTO CTIEKTpa B
BUJIE BBICOKOTO cofiep:kaHusi xonecrepuna JITIBIT, Hus-
KOTO CollepKaHUsl TPUIVIMLIEPHIOB W 3HAUEHUH MHIEKCca
aTeporeHHOCTH TJasmbl Kposu [9, 11, 12, 14, 46].
B npenblaytinx uccaenoBaHusaX ObIO TaKxkKe M0KasaHo,
UTO Y KOPEHHOTO HaceJseHus SIKyTHH oTMeuaeTcsi GoJiee
BbICOKAsl MO CPAaBHEHHUIO C XKUTEJSIMM JIPyTHX LIHPOT
CKOpPOCTh OCHOBHOTO 06MeHa [24, 38]. Bt BbisiB/eHbI
CEe30HHbIe U3MEHEHHS COJIePKAHUSI TOPMOHOB LIUTOBHI-
HOM 2KeJ1e3bl, KOTOpbIE MPOSIBJISUIMCL B BHE CHUXKEHHS
cBOGOJIHOTO TUPOKCHHA W TPUHOATHPOHHHA B 3UMHee
BpeMsl, UTO, BEPOSITHO, OTPaxKaeT yBeJHUEHHE UX [OrJI0-
11leHUsT TKAHSIMHU B XOJIOAHBIH nepuof rofa [31, 39]. Bee
3TO pacCMaTpPUBAETCs KaK pe3yJibTaT (hU3H0J0rHUeCKOoi
ajanTalunu K XoJI0l0BOMY CTpeccy.

B nocnennue necatusneTuss HaG/0Aa0TCsA MPOLIECCHI
AKTMBHOH MMIpalliM KOPEHHOTo HaceJieHHsl B TOpoja.
Tak, B cTo/IMIle pernoHa, caMoM GOJIbILIOM €ro ropojie, B
HacTosillee BpeMst 0KoJ10 oJ1oBHHbI 300-ThICAUYHOTO Ha-
CeJICHHs1 COCTABJISIOT TIPEACTABUTENH KOPEHHBIX 3THOCOB,
JUISl KOTOPbIX XapakTepeH o6pa3 »KU3HH COBPEMEHHOTO
ropozicKoro »kutedist. Cpein CesbCKOro HacesIeHUsT TaKKe
OTMEUalTCsl U3MEHEHUS] COLMANbHO-3KOHOMHYECKOTO
YKJI1a/1a, KOTOPbIH COMPOBOXKAAETCS CHUXKEHHEM (pU3HYe-
CKOH aKTHBHOCTH (60JIbLLAs YACTb JKUTEJIEH cesla UMEIOT
cusuyio paboty), TpaHcopmaleil xapakTepa MmuTaHust
(OCHOBHOH MCTOYHHK MPOLYKTOB MUTAHUsI — MOKYIKH B
MarasuHe ), yBeJIMUeHHEM MCUX03MOLMOHAIBLHOTO HANpPsi-
KeHust [26]. MoxHO KOHCTaTUPOBaTh, 4YT0 06pa3 KU3HH
60JIbLIEN YaCTH COBPEMEHHbIX MPEJICTABUTEIEH KOPEHHDBIX
HaponoB Cepepa B Pecny6snke Caxa (Slkytus) B mno-
CJIE/IHHE TOJlbl MOABEPrCsl 3HAYUTE/IbHBIM U3MEHEHHUSM B
CTOpPOHY ypOaHU3allMK, YTO MOXKET OKa3blBaTh BJUSHUE
Ha pacrnpocTpaHeHHe MeTaGoJHUECKHX HapyLIeHHH.

[To pesyJ/ibTaTaM 3MUIEMHOJOTHIECKUX HCCIEN0BAHUE
B 2011—2020 romax cpejud KOPEHHOTO CeJIbCKOro U
TOPOJICKOT0 HaceJieHUst SIKyTHH yCTaHOBJIEHA IIMPOKasi
pacrnpoCTpaHeHHOCTb MeTaboMueCKUX (PAKTOPOB pUCKa
XPOHHUECKUX HeHH(eKIMOHHbIX 3a6oJieBaHuil (Tabu. 2)
[8, 7, 15, 18, 22, 25]. O6patiaetr Ha ce6si BHUMaHHe
BBICOKAs1 YaCTOTA a6IOMHHAJILHOTO THIIA OXKUPEHHsT (34—
76 % B 3aBHcHMOCTH OT nosa) [8, 7, 25], kotopas, 1o
BCEH BUIUMOCTH, SIBJSETCS OCHOBHBIM MATOreHETHUECKUM
(hakTOpPOM, CTMOCOOCTBYIOLIMM Pa3BUTHIO LIEMH HapyLle-
HUl o6MeHa BeulecTB. HecmoTpst Ha coxpansiiouuiics B
cpenHeM OJIarONpPUSATHBIA MOMYJISIUMOHHBIN JIUITHIHBIA
npodub, OTMeuaeTcst yBesnuenue (10 25,8 %) uactoTbl
runoasbdaxosiecrepunemuu [7, 8. TloBblilieHHbIH ypo-
BeHb apTepuasibHOro JAaBjenust Habmionaercss y 50 %
o6ciieioBaHHbIX [ 7, 8, 25]. Haunbosee yacTbiM BapuaHTOM
MC cpenu abopureHHOro HaceJsieHusl SIKyTUH siBJIsieTCs
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coyeTaHne aGIOMUHAJILHOTO OXKHPEHHsI, MOBBILIEHHOTO
apTepuaNbHOTO AABJEHUST U HAPYLIEHHUS JHUITHAHOTO 06-
MeHa. [IpuueM JAUCTUITUIEMEH SIBJSIIOTCS KOMIIOHEHTOM
MC B 87—100 % cayuaes [7, 15].

[To pesysnbraTam ncc/e0BaHuil pasHbIX aBTOPOB Me-
TaGOJMUECKHI CHHIPOM, OTIpefiesisieMbIi TT0 KPHUTEPHSM
MexxyHaponHoii iuabetnueckoit denepaiuu (IDEF, 2005)
u Bcepoccuiickoro HayyHoro o0uiecTBa KapauoJioros
(BHOK, 2009), BcTpeyaeTrcsl y KOpPEeHHbIX KHTeJseH
SIkytuu crapiue 20 Jet ¢ yactoToil ot 4,9 % y My»KuuH
(n=405)[15] 10 49,4 % y xenwmun (n = 453) apkTu-
yeckux pafionoB [25]. ITo pesysnbraTam CKpHHHHTOBOTO
uceaenosanust 2017 roga y Jui xKeHckoro nosia (n =
628) KopeHHBIX HALIHOHAJIBHOCTEH PacpoCTPaHEHHOCTD
MeTaGoJIMueCKOro CHHApoMa coctabasaa 22,6 % [7].

2. CTpyKTypa NUTaHUs SIKYTCKOTO HaceJeHusl B CO-
BPEMEHHbIX YCI0BHUSIX

HaxoruieHue H36LITOUHOH Macchl Tesa SIBJASETCS pe-
3yJIBTaTOM HapylleHHs1 6asiaHca MeXy MOCTyIJIeHHeM H
PAcXoJIoM SHEPTHH OPraHH3MOM, CBSI3aHHBIM C HEJIOCTATOY -
HbIM PacXojloBaHUeM MocTynaoleil sHepruu. CpaBHeHHe
nokasareJiefi OCHOBHOro o6MeHa y 1pejicTaBuTe/1ei sKyT-
ckoro Hacesienust B uccsenoBanusx 2003 u 2009 romos
MOKa3bIBaeT CHHUXKEHHE CKOPOCTH MeTabosusaMma. DTo
MOKET ObITh OTPaXKEHHEM H3MEHEHHS XapaKTepa MUTaH|s
1 YPOBHS (DU3MUECKOH aKTUBHOCTH B M3yuaeMOH MOMyJisi-
uuu. Takoe cHUKEHHE B HEKOTOPOH CTeneHH MOXKeT 06b-
SICHUTb TOBbIILIEHUE YACTOThl BCTPEUAEMOCTH OXKUPEHUS
y KOpeHHOTO HacesieHusi SIkytun [24].

M3MeHeHHEe COLHANBHO-9KOHOMHUYECKOTO yKJaaa
00pasa »KHU3HH SIKYTCKOIO HaceJieHHsl OTPa3uJoch U Ha
patoHe cytouHoro nutanus. OlleHKa (aKTHYeCKOro
MUTAHUS U MULIEBbIX TPUBbIUEK BbISBUIA KpakHe Hel0-
CTaToyHoe 1oTpebJeHHe MOJEe3HbIX /sl XKH3HEesTe b-
HOCTHM OpTraHW3Ma OCHOBHbIX MPOJYKTOB MHUTAHUS, TAKHX
KaK MOJIOUHblE, pbIOHbIE, MSICHblE MPOLYKTbI, Ha (oHe
MOBBILIEHHOTO TOTPeOJeHHUs caxapa U KOHIHTEPCKHX
uznesuit [13]. B crpykType sHepreTHuecKoil LeHHOCTH
paumoHa 041t yrieBonoB coctabasier 60 %, GeskoB u
xupoB 1o 20 % coorserctBenHo. [Ipu 9TOM €cOOTHO-
LIeHHe 6eJIKOBO-2KHPOBOTO H YIJIEBOJAHOIO KOMIIOHEHTOB
B palllOHE CEJIbCKOTO M TOPOJICKOTO HACEJIeHUs] MOXKET
ObITb pa3HbIM. B HacTosllee BpeMsi CTPYKTypa NUTaHUS
KOPEHHOTO HACeJIeHHs B 11€JIOM CTaJia HOCHTb BbIPaXKeH-
HbIH YTJIEBOJHO-JIMIU/IHBIF XapaKTep CO CHU2KEHHBIM CO-
Jlep:KaHieM BUTAMHHOB, MHHEPAJIOB, MULLEBbIX BOJIOKOH.
CJ102KUBILIASICS TEHIEHIMS YpOaHU3alMK KU3HH COBpe-
MEHHOr0 HaceJsieHusl JIKyTHH, KaK BUIUM, CIOCOOCTBYET
YBEJIMUEHHIO MOTEHIMAIbHOTO pucKa pasputisd MC u
BO3PACT-3aBUCUMbIX 3a00JIeBAHUI, CHUXKAIOLIUX KAUeCTBO
M COKPALLAIOLLIUX MPOAOJIAKHTENBHOCTb KU3HU. B cBsA3M
C 3THUM aKTyaJH3UPYIOTCS BOMPOCHI MPOPUIAKTHKH H3-
ObITOUHOH MaccChl TeJs1a U KyJbTypbl MHTAHHUS.

3. leHeTnueckue ¢akTopbl pa3BUTUS OCHOBHbIX
KOMIMOHEHTOB MeTa00/IMU€eCKOT0 CHHIPOMA B SIKYTCKOM
nonyJsiiuu

XoTsi OCHOBHBIMH (DAKTOpPaMH PHUCKA PA3BUTHST OXKH-
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pEeHHUS ABJSIOTCS BHELIHHE (PaKTOpbl: HU3Kas (pusuye-
CKasi aKTUBHOCTb, THII MMUTAHHUS, a TAKXKe SHIOKPHHHbIE
HAPYLIEHUS, OXKUPEHHE He SIBJIAETCS HCKJIOUUTEbHO
MPUOOPETEHHON MAaToJIOTHEH, B €€ OCHOBE JICXKHUT H Te-
HETHUECKUI KOMIOHEHT. B pe3yJibrate MHOrOUHC/IEHHbBIX
UCC/Ie0BAaHUN MOKa3aHbl PasJjiMyMsl B reHEeTHYECKOH
NPeIpPaCcTIONOKEHHOCTH OTIE/NbHbIX STHHUECKHX TPy
K pasputuio MC u CJ12 [48]. Tak, B uccienoBaHusix
8 SNP nosimmopduamos accotmanuio ¢ MC u CC3 cpenu
KOPEHHbIX H HEKOPEHHbIX XKUTesel SIKyTHH MoKa3biBa-
10T pasuble renbl [19]. [Tostomy Bkiam reHeTuueckux
(haKTOPOB JIOJKEH YUHUTHIBATLCA TpH pa3paboTke Mpo-
(DUIAKTHUECKUX MEPOTIPUSATHI B TOMYJSLHUAX KOPEHHbBIX
Haponos Cesepa.

Haubonbuil uHTEpEC /11 MOHUMAHUS MOJIEKYJISIP-
HbIX MeXxaHU3MOB pa3BuTHss MC B SIKyTCKOH MonyJisiiu
BbI3bIBAIOT T€Hbl, KOAMPYIOLIHE KJIOUEBbIX YUaCTHUKOB
MeTaGoJIM3Ma JIMIONPOTEMHOB KPOBH M CBSI3aHHbIE C
peryasiupeil iunuaHoro oomena: LepR, LPL, CETP v IL6.

[Toaumopgusm eena LepR. Ten konupyer peuentop
JIETITHHA — TOPMOHA KMPOBOW TKAHH, KOTOPBIH pery-
JIUPYeT Maccy TeJa M 3arnacaHue SHeprUd B XKUPOBOH
TKaHu. [TosiumMopusm 3Toro reHa Moxer ObITb OAHUM
13 (haKTOPOB Pa3BUTHS JIEMITHH-PE3UCTEHTHOCTH, SBJIS-
follefcsl MPUUMHOKN OXKUpeHUsl. B pasHbIX 3THUYECKHUX
NONyJSALUUAX NPOBOJUINCH MCCJIEN0BAHUS 110 aCCOLH-
auMu OXKUPEHHs1 W JApYrux nokasareseil MC c psiom
NMoJMMOP(MHBIX BapHaHTOB reHa peuentopa (LepR),
paz3/IMyalolKXCcsl MyTalUsMK B pa3HbIX K30Max reHa,
takux Kak Lys109Arg (rs1137100, A/G), Gin 223Arg
(rs1137101)[32, 41]. MimetoTcst cBUIETENbCTBA YUACTHS
HekoTopbix 3THX SNPs B HenaToreHHOM OXHpPEHWH U
peryJisitii KpoBsiHoro jaaBJjeHusi [45]. Hocurenbctso
romosurotHoro Bapuanra rsl137100 (Lysl109Lys) u
reteposurotHoro (Lys109Arg) accouuupyercs ¢ oxkupe-
HHEM U MOBbILIIEHHBIM apTepUabHBIM JlaBjeHueM. Jlpyrue
BapUAHTbI NPOSIBJISIIOT 3ALLUTHBIA 3(hEKT OT FUIePTOHHH
npu oxupeHuu [45]. B sikyTcKo# momyssiiin HauboJsee
pacrpoctpanenbl Lys109Lys u Lys109Arg (rs1137100),
NpU 3TOM accolualuu ¢ nposiieHusiMi MC He BbIsiB-
asitorest [1]. TlokazaHo, UTO COBMECTHOE HOCHTEJIbCTBO
renotunos Lepr A/G rs1137100 u LPL G/G rs320 B
3HAUUTEJILHOH CTEMEeHH CBS3aHO C PHUCKOM pPa3BHUTHSA
MC. Tlpucyrcreue SNP rs1137100 (Lys109Arg) rena
LepR A/G Cpeay MpeicTaBUTesel SKYTCKOro 3THOCA,
BO3MOKHO, BHOCHT OMNpeJie/IeHHbIH BKJIAJ, B MOBbILIEHHE
aprepuasibHoro jassenus [10]. B sikyrckoit nonyssiimu
takke uccsenoad SNP rs1137101 (GIn223Arg) rena
LepR, nposiBJsiIOIIUACS CBSI3bIO ¢ YPOBHEM 0OLIEro
XOJIECTEPHHA, TPUIVIMLEPHIOB H KOI(DMHUIHEHTOM aTe-
poreHHoctH [3].

[Toaumopgpusm eena LPL. ®epMeHT sunonpore-
vHnunasa (JI[1J1) obGecrneurBaer THAPONU3 TPUIJIHLIE-
pUIOB XUJIOMHUKPOHOB W JurnonpotennoB JITTOHIT u
JITTHIT, a TakKe y4acTBYeT B MOTJIOLIEHUH JIMILIEHHBIX
TPHUIVIMLIEPUIIOB YACTHLL KJIeTKaMU. B KpoBH 310poBOro
yesopeka pepmenT JITTJ] cB3aH ¢ KaeTKaMH 3H0TE U
KPOBEHOCHbBIX KaNUJJISAPOB »KUPOBbIX TKAHEH, MbILLL 1
neyeHu, MeTaboJM3UPYIOLLUX TPUTIHLEepHbl. M3ydenue

Reviews

reHoTtunos LPL noaTBep:kaaeT cyliecTBOBaHHE TECHbIX
CBSI3ell MeXJy YPOBHEM 3TOro (hepMeHTa B KPOBH U
JITIBIT u BausiHue 3Tux reHorunos Ha puck CC3 [44].
[To pesyJsbratam Mcclel0BaHUs B IKYTCKOH MOMYJISILIHH
BbISIBJIEHA CHJIbHASI [T0JI0XKUTe IbHast accoumauust CI2 ¢
noaumMopdHbIM BapuantoM rena LPL (rs320, T/G), npu
KOTOPOM OTHOLIIEHHE 11aHCOB cocTaBuo 4,36 (OR > 1).
Accoumanust cBsizana ¢ 60JIbIIMM PACIIPOCTPAHEHHEM MIPH
MeTtaGosmueckom cunapome amenss T (79 % nporus
46 % B KOHTpOJIE). B KOHTPOJILHOM TOMYJISALMHK a/l1eH
T u G pacripesiesieHbl COOTBETCTBEHHO 46 W 54 %. AJ-
nes T rena LPL (rs320, T/G) npoayumpyet dbepment
¢ 6oJiee HU3KOH aKTUBHOCTBIO, YeM aJiesb G. [Tostomy
KpoBb HocuTesiel aens T, 0cOOeHHO B TOMO3UIOTHOM
cocrosiiuu (TT), 6ynet oborauiena Tpuriuuepunami [ 15].

Pacnpenesierne reHOTHIIOB MOJHMOPGHOr0 BapuaHTa
rs320 reHa LPL Gbla0 OLlEHEHO HA OCHOBE JIAHHBIX Bbl-
GOPOYHOTO HCCJENOBAHUS CPed HeOpraHW30BaHHOTO
Hacesienust (n = 189) LlenrpanbHoit flkytnu (c. Bepaure-
ctsix [opHoro yuyca). B pesyJibraTe ucc/ienoBatus B3au-
mocBsizn 1320 rena LPL ¢ MeTabosnnyeckum CHHAPOMOM
1 ero KOMIOHEHTaMM YeTKOH CBS3H He OOHapyKeHO,
4TO, BO3MOXKHO, CBSI3aHO C OFPaHHYEHHBIM KOJIMYECTBOM
BoIGOpkH [10]. Comepxanue TPUTNIHLEPHUIOB B KPOBH
y JiuLL ¢ reHoTHroM TT 6blI0 HEeCKOJIbKO BbILLE, YeM Y
HocuTeJield romosurotHoro Bapuanta GQG. Tenotun GT
accolpupoBaljicsi ¢ 6oJiee HU3KHMH 3HAYEHUSIMH JHa-
CTOJIMYECKOTO JaBJieHus. [TosydeHHble JaHHbIe U aHaJIn3
JIUTEPATYPHBIX JAHHBIX CBUAETEJbCTBYIOT O TOM, UYTO B
YCJIOBUSIX HapyLIEHHsT SHEpreTHueckoro GasaHca HOCH-
TENLCTBO ajuiesig T, CBsi3aHHOE ¢ HU3KOH aKTMBHOCTBIO
(hepMeHTa, paCUIENJISIOUIErO TPUTIHLEPH/IBI B XUIOMHU-
kpoHax u JITTHTT, moxxeT coco6¢TBOBATEL MOBBIIIEHHIO
pucKa MeTaboJIMUeCKUX HapylleHui [2].

Toaumopgpusm eena CETP (rs2303790; c.1376A>G;
p.D459G). MyTaluu B reHe, CBA3aHHbIE C ITHM TE€PEHOC-
YUKOM 9(DMPOB X0JIeCTePHHA (CM. PUCYHOK ), TPUBOIAT K
HapyllleHussM o6MeHa iunuaoB. Hanpumep, reHeTHueckue
BapUaHThbl ¢ noTepeil pyHKIMKU B reHe CETP npuBoasT K
60J1ee HU3KOMY YPOBHIO U akTuBHOCTH CETP B m1a3me,
NpU 3TOM Y HEKOTOPbIX 3THOCOB OH aCCOLMMPYETCs C
MOBBILLIEHHBIMH KOHLEHTpaUusiMu xoJectepuna JITTBIT
1 puckom MC u CC3 [37, 47].

Ananus pacnpesiesienusi ajijiesiell Mokasals, 4to y npef-
CTaBUTeJIEl SIKYTCKOrO 3THOCA 4acTOTa HOCHTEJbCTBA
annenst G cocrapasier okosio 17 % [50], uto Bbile, yem
y esponefickux (0 %) u asuarckux (4 %) nonyasiumii.
Artot BapuaHTt onpeaeaser aepuuut pynkuun CETP
(6oJ1ee HU3KHH YpPOBEHb M AKTUBHOCTb B MJa3Me), H
NpU 3TOM Y HEKOTOPbIX 3THOCOB OH aCCOLMMPYETCs C
MOBbILLIEHHBIMU KOHUEHTpalusiMu xoJjectepuna JIIIBII
1 HU3KUM ypoBHeM xosiectepuna JITTHIT Besencraue
HH3KOro KoJindectBa Gesika ApoB B yactuie, a Takxke
MOHMKEHHBIM YPOBHEM TpUriHuepunoB. Hocuresu storo
ajuiesisi UMEIT 0J1aronpUsiTHBIH NPoduIb JHUMUI0B B
TeyeHue ku3nu. MecnenoBanue apyroro nosumopduama
20200A/G rena CETP, NPUBOJALLETO K 3aMeHe BaJIMHA
B 421 KojioHe Ha M30JIEHLMH, HE BbISIBUJIO B SIKYTCKOH
TIOMyJISIMK aCcCOLMALIMU ¢ HH(APKTOM MHOKapza [5].



0630pbl

Horumopgpusm cena IL6 (-172; rs2234683, G/C).
[TpomyKT reHa — MpoBOCTAJUTENbHBIH LUTOKHUH. AJlJiesb
G BBICOKO 3KCIIPECCHPYETCSl U aCCOLIMUPYETCsl ¢ Bocra-
JIUTEJIHONH peakUMeld U CepaeyHo-COCYIUCTOH MaToJs0-
rueil. Astesib C ¢ HU3KOE 3KCIpeccHel acColMHpOBaH
C OHKOJIOTHEH ¥ HHU3KOH MPOAOJIKUTEJBHOCTBIO XKH3HH.
Ananus pacripeniesiensi aesnei reda L6 B KOHTPOJIbHOM
Tpymnme sIKyToB (YCJOBHO 3I0pOBBIE) MOKAa3as CJeIylo-
ee: Hocuresu annens G cocrasuan 76 %, amneqs C
— 24 %,. Cpemu naunenros ¢ MC u CJI12 HocutensimMu
annensi C ssasanch 95 % [15].

[oaumopguszm eena PONI. Ten konupyeT epMeHT,
Bxoasawui B cocras JITIBIT u 3amuiatomuii ot oxkucse-
HUS1, BBITIOJIHSAS AHTHOKCHAAHTHYIO POJib B MeTab0JIM3Me
aunuaos [40]. Huskuit yposenb 3T0r0 hepmenTa cBsi-
3aH C PUCKOM aTepocKJ/eposa. B akyTcko# momnyJsiiuu
u3ydeHa CBsidb noJumopdubix mMapkepoB Glnl92Arg
(16341A/G) s1oro rena ¢ unhapKTOM MHOKApia, KO-
TOpasi He BbISIBUJIA IOCTOBEPHOH accourauuu. [Ipu sTom
y TIALKEHTOB € HLIEMHUECKOH G0JIE3HBIO Cep/illa CTaplie
70 JieT yBeJIMUMBAETCS J10J151 P€TEPO3UTOTHBIX HOCHTEJIEH
Mo 3TOMY TOJIMMOP(MHOMY BapuaHty [5].

[IpoBenenublil 0630p nyOJHKAUMHA MO TeMe MeTa-
60JIMYeCKUX HAPYLUEHUH Y KOPEHHBIX KUTeJel SIKyTHH
MOKa3blBAET CYLIECTBEHHbIH MHTEpPEC CO CTOPOHBI MC-
caenoBatesieil. OrpaHuueHHst ITUX SMUAEMHOJIOMHYECKUX
uccse/10BaHUH MOXKHO OblJ10 PEOI0NETD MyTEM BKJIIOUE-
HHUs1 00JIbLLIErO KOJIMUECTBA Y4aCTHUKOB, HCIIOJb30BAHHUS
€/IMHOM METOJMKH CKPUHUHTA H J1aGopaTOPHbIX METO/OB,
COTYTCTBYIOLIETO TeHETHYECKOTO UCC/IENI0BAHHUS U TIPEJIO-
CTaBJIEHUs JIOCTyNa K JaHHbIM JJisi MeTa-aHamu3a. Jlo-
MOJIHATEJIbHYI0 HHDOPMALKIO 00 STHAEMUOJOTHYECKOM
curyaiud B otHolleHud CC3 W ux (akTopoB pHCKa
B TIOMYJISILIUA MOTJIK Obl JaTh Pe3yJibTaThl MaHEJbHbIX
vcc/Ie0BaHMi, a JMHAMHKA ToKazaTeJell B HOpMe U
MpH NATOJOTHH OTCJIEXKEHA B XOJle MPOCMEKTUBHbBIX HC-
CJIeOBAHHUI.

[IpencTaBieHHble reHETHUECKHE UCCIEIOBAHUS B OT-
HOLUEHUH TOJUMOP(MHBIX MapKepOB T'E€HOB, CBA3AHHbBIX
perysisiigeil sunuanoro obmena (LepR, LPL, CETP u
IL6), Obliu IPOBeeHbI B AKYTCKOH Monyasiud. B apyrux
NOMyJISALMAX KOPEHHOro HaceseHUsl JIKyTHUH nopoGHble
vccseloBaHusl eMHUYHbl. CriellyeT OTMETHTb, YTO MC-
CJ1eJI0BaHUsl B 3TOM HaIpaBJEeHUH TOJbKO HAUMHAIOT
pa3BMBATbCS W MOKA HELOCTATOUHBI /IS 0OBEKTHBHOM
OLIEHKH BKJaJa reHeTHYeCKUX (PaKTOpOB B pasBHTHE
MC u CC3 B xopenHoil nonyJsiipu Jkytun. MoxHo
3aMETHTb, YTO SIKyTCKasi MOMYJSILUSI MOXKET OTJIMYaTb-
csl OT JIPyrMX €BpOMNEHCKHX M a3UaTCKHUX 110 4acToTe
6saronpusTHbIX asiieseil, HanpuMmep CETP. OnHum u3
BBISIBJIEHHBIX MOJUMOP(HU3MOB, aCCOLUMPOBAHHBIX C
CII2 B sikyTCKO# nomnysisituu, siBasietcst rs320 rena LPL.
Ero yuactie B pa3BUTHH MeTabOJUUECKUX HApYLIEHHH
TpebyeT najbHeHNX uccaeoBaHuil. bosee ndydeHHbIM
B SIKYTCKOH MomnyJisiiuu siBJjsietcst reH Lepr. [TokasaHo,
YTO COBMECTHOE HOCHTeJbCTBO reHotunos Lepr A/G
rs1137100 v LPL G/G rs820 B 3HaUHTeIbHOI CTeNeHH
CBsI3aHO C puckoM pasButus MC.

B nocsenuue roapl HaydHblil uHTepec K poju JITIBII

10

JKonorus yenoBeka
2021, N2 4, c. 4-14

Kak OGHoMapKepa CepjeuHo-COCYIUCTbIX 3a00JeBaHnk
CMellaeTes OT ofpe/esieH|s] MacCOBbIX YPOBHEH XoJie-
crepuna JITIBIT k uccnenoBannio QyHKIMH ITOTO JIK-
nonpotenaa. BocnasuresbHble Mpollecchl B OpraHu3Mme,
MHAYLMPYIOLIHE OKMCJUTEbHBIH Npoliece, SBJSAIOTCS
npuuuHoi u qucdynkuuun JITTHIT, o6¢yxnaetest Bonpoc
0 MPOrHOCTHYECKON 3HAYMMOCTH MOKA3aTesisi OTHOLIEHUS
OxLDL/LDL [43]. Okucaennbie JITTHIT (OxLDL) ycu-
JIMBAIOT aKTHBALMIO TPOMOOLMTA (TIOBBILIAETCS MapKep
CD40L), cnioco6¢TBYS BOCMaeHUIO U MOBLIILIEHHIO PUCKA
ateporeHesa [29, 36]. DTu cBoiicTBa JMNONPOTEUIOB
KPOBH MOTYT CYLIECTBEHHO BJIUSATH HA JIMITHAHbBIH 0OMEH
B CEBEPHBIX MOMYJSALHUAX, TAK KaK M0Jl BAUSHUEM YCJIO-
BHI Cpe/ibl OTMeUaeTcst aKTHBAIMsl BOCMAJIHTENbHBIX H
OKHCJIUTEJIbHBIX TPOLLECCOB.

[TokazaHo y4acTuve JIMIIONPOTEUAHBIX KOMIIOHEHTOB
KpPOBH He TOJILKO B PA3BUTHHM aTepPOCKIEpO3a, HO U B
(hOpMHPOBAHUH YCTOHUMBOCTH BUPYCOB MPOTHB Jieuel-
HBIX BO3JeHCTBUN. MHOTHe STanbl BHEAPEHUST U COOPKH
Bupyca renatura C B KJeTKe X035IMHA CBSI3aHbl C BOBJIE-
yeHHeM JIMNUAHOro MeTabou3Ma. B JIkyTuu nauueHTsl ¢
XpOHHUYECKUM TenatutoM C HH(HULIUPOBAHBI B OCHOBHOM
reHOTHIOM BHpyca lb, siBasifolerocsi STHONOrHIECKOH
NPUYMHON XpoHHuecKoro renatuta [21]. XpoHnueckas
MH(eKLHs BUPYCHBbIM renatitoM C He BbI3bIBAeT NPSIMOTo
LUTONMATHUECKOTO 3(PdeKTa Ha KIEeTKU-X03sieBa, HO MpH
9TOM HapyllaeTcsi MeTaboJU3M JIMITHAOB H FOMeoCTas
X0JIECTEPHHA, MOP(OJOrHUECKH TMPOSBJASEMbIH 0XKH-
peHHeM KJjeTok redeHu (creartod) [42]. XapakrepHo#
0COOEHHOCTbIO BUpPyca B KPOBH sIBJsieTCs cjabas pe-
aKUMsl HAa HeHTpaJu3upylollye autTuTesaa. Bupyce unmpky-
JIIPYeT B KPOBOTOKE CHJILHO OOOTAllleHHBIM JIMITHAAMH
1 uMeioiiuM crporoe cxoactso ¢ JITTOHIT w JITTHIT,
4TO CNOCOOCTBYET 3allUTE BUPYCa OT HEHTPAJIU3YIOLLIHX
AHTHUTEJ M, BO3MOXKHO, SIBJSIETCS ONHOH M3 CTpaTeruh
YKJIOHEHUS OT MPOTHBOBUPYCHOTO UMMYHHTeTA [42, 49].
He uckJ/ouaercsi Bo3aMoxKHast poJib BUpyca renatuta C
B MHAYKIMH MeTaboJnyecKoro cuuapoma [33].

3akioueHue

XoTd B LeJOM JUMUIHBIA MPOOUIL KOPEHHOTO
HaceJeHUs] XapakTepuayeTcs Kak OGJaronpUsTHBIN,
M3MeHeHWe oOpasa ero >KM3HW, THTaHWs BJIeUeT He-
usbexkuble MeTaboJsMueckde HapyuieHusi. OxupeHue
MOXKHO paccMaTpUBaTh KaK MHTETPaJIbHbIN (pakTOp pUcKa
pa3BUTHS CEpAEeYHO-COCYAUCTON maTtosoruu. [lomynsi-
LIMOHHBIM aHa/lU3 3TOTO MHIMKATOpA CPey HaceJeHHst
SIKyTHH noKasblBaeT, 4To B cpeaHeM 25 % HaceseHus
UMeeT OXKMpeHHe M0 MHJEKCY Macchl TeJia, a pacrpo-
CTPaHEHHOCTb abJOMHHAJBHOTO OKHPEHHUST COCTaBJSIET
34 % y myxunn u 64—76 % y xenuwn. Bueunue
thakrophbl (ypbaHU3alMs KU3HH W MHUIIEBbIE TIPUBBIUKH )
UrpaloT 3HAUMTEJIbHYIO POJib B TPUOOpPETEHHH JaHHOH
naroJiorud. OHaKo (PeHOTHNHUECKHE TPOSIBJEHHS Ma-
ToreHe3a 3a00JieBaHHsI TECHO CBSI3aHbl C T€HETHUECKUM
KOMIIOHEHTOM, B KOTOPBLIH KaKAbIi T'€H BHOCHT CBOH
BKJIaJ. [eHeTHuecKue HcCe0OBaHHST MO3BOJIUIN Bbl-
SIBUTh CEJIEKTUBHBIN BKJIAJ HEKOTOPBIX KJIIOUEBBIX T€HOB
metabosiuama sunuiaoB LepR, LPL, CETP, IL6, PONI B
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pa3BuTHe MeTaGoJIMIeCKOTO CHHIPOMA B SIKYTCKOH TO-
nyasiuud. Tak, ¢ renom penentopa LepR cBsizbiBaercs
MposiBJeHUe YMEPEeHHOH JIeNTHH Pe3UCTEHTHOCTH 3a
cuet SNP rs1137100 (Lys109Arg) u SNP rs1137101
(GIn223Arg). Annenn T rena LPL (rs320, T/G) accou-
UPOBaH C MOBbIIIIEHUEM B KPOBH YPOBHSI TPUIJIULIEPUIIOB,
SBJISFOLIAXCST PAKTOPOM JUCJUITHIEMHH TJ1a3Mbl U PUCKA
pa3BUTHsI aTepockiepo3a u uHcyJbra. Astesb G rena
IL6 (-172; 152234683, G/C) cnoco6eTByeT akTHBA-
LMY BOCHAJIUTEJIbHON peaklMd OpraHu3Ma U pa3BUTHIO
Cep/IeUHO-COCYIMCTON naToJioruu. boJjiee BblpaxkeHHast
skenpeccust amnens A rena CETP (rs2303790; A/G)
YCUJIMBAET MOTOK XOJIECTEPHHA B TKAHH, CHHKASl YPOBEHb
3hupa xoJiecTeprHa JIMIMONPOTEMHOB BHICOKOH MJIOTHOCTH
B niasme. Cpeli sKyTCKOTO HAcCesIeHHs] HOCHTENbCTBO
annens A cocrasasier 83 %.

JanbHedine ycuausi J0/KHBI ObITh HanpaBJeHbl
Ha W3ydeHHe pOJIH MeHOB — YYaCTHHKOB MATOTEHHOTO
MeTaboJiM3Ma JIMIUJIO0B MOMUMO CePJEeYHO-COCYJUCTbIX
3aGoJjieBaHUl M caxapHoro auabera 2 THMa OTBeET-
CTBEHHBIX 33 Pa3BUTHE OHKOJIOTHYECKUX 3a60JieBaHUH
W HeHpojereHepaTUBHON MaTOJOrHH. AKUEHT H0JIKeH
ObITh HAMpaBJieH Ha HCCJENOBAHUE CTPYKTYPHBIX U
(DYHKIHOHAJIbHBIX KOMIIOHEHTOB JIMTIONPOTEUIOB Bbi-
COKOH TJIOTHOCTH, SIBJISIIOIIUXCS 1IeHTPAJbHBIM 3BEHOM
MeTaboMMUECKUX MPOILECCOB JIMMTUAOB B MJa3Me KPOBH.

Paspa6oTka TeparneBTHUECKUX MEPONPUSATHI, MEP MPO-
(busIaKTHKY IM3aAaNTALHOHHOTO CHHAPOMA, MOJM(UKALIHS
CTpaTEeryi CaMOCOXPAHUTENLHOTO TIOBEICHHUS B YCIOBHSAX
HU3MeHEeHHs! COLHAJIbHO-3KOHOMUUECKOTO YKJIa/a XKU3HU
JIOJIXKHA TIPOBOJIMTHCS HA OCHOBE BbISIBJIEHHBIX MOJIEKY-
JISIPHBIX OCHOB CEBEPHOr0 MeTaboJIMUeCKOro THIa.
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HUMAN-NATURE INTERACTIONS THROUGH THE LENS OF GLOBAL PANDEMICS:
A REVIEW
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The frequency of pandemics occurrence has increased, from every 200 years in period before the 18th century, to occurring every 10
to 50 years in the last century. The illegal and unsustainable wildlife trade, the devastation of forests and other wild places, and rapid
human mobility were the driving forces behind the increasing number of diseases leaping from wildlife to humans. This article analyzes
present human-nature interactions during COVID-19 and projecting future interactions after the pandemic, based on review on academic
literature and reports from international development organizations. We found that global pandemic such as COVID-19 is altering human-
nature interactions in three major global ecological issues: wildlife, urban emission, and land use. For wildlife, COVID-19 affects human
perception towards wildlife consumption and trade, as well as animal conservation. For land use, COVID-19 makes countries reduced
efforts for forest monitoring and conservation. For urban emission, lockdown/mobility limitation and physical or social distancing poli-
cies are proven to some extent resulted in better human-nature interactions that reduce environmental problems. Reduced emission
occurred from decreased industrial activities and mobilities. But this positive impact on environment may end once COVID-19 ends and
human activities return to previous pattern. Therefore, structural change is required to prepare a resilient sustainable development by
continuing existing positive human behavior during COVID-19 as a new normal of human-nature relationships. It is proven to reduce
emission and if it is continued, it can have long term impacts on climate change mitigation.
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YacToTa BO3HWKHOBEHUS NaHAemuit B Mupe Bo3pacTtaeT. Tak, ecam go XVIII Beka naHgemun Bo3Hukanu pa3 B 200 net, To B XX BeKe OHM
00bABRATCA yKe Kaxable 10-50 neT. HepauuoHanbHoe M HE3aKOHHOE NMPUPOAONOJb30BaHUE, YHUUTOXEHUE NMPUPOAHBIX NaHAWA(TOB
W BbICOKass MOOWNBHOCTb HAceneHus ABAAKOTCA OCHOBHBIMU ABUXYLWWMU CUNAMU YBENUYEHWS y Jlodeil uucna 3abonesaHuit, Jo Toro
BCTPEYaBLIMXCA TONBKO Y XMBOTHbIX. B AaHHOI cTaTbe npeAcTaBieH aHanu3 B3aUMOAENCTBUI YeNoBeKa M OKpyKalolieil cpefipl BO Bpems
naHgemun COVID-19 ¢ nporHo3oM Ha NOCT-NaHAEMUIAHbIA NEPUOA HA OCHOBAHWUM 0630pa HayuHOIl NUTEPATYpPbl U OTYETOB MEXAYHAPOAHbIX
opraHusauui. Pesynstat kauecTBeHHOro CMHTE3a MH(OPMaLMK NO3BONAET NPEAMNONOKMUTL, YTO NAaHAEMUN MEHAIOT B3aUMOLECTBIE YeNoBeKa
¥ NPUPOZbI B TPEX OCHOBHbIX lOMEHaX: AUKasA NPUPOAa, BbIGPOCH BPEAHbIX BEWECTB U 3eMenoNb3oBaHue. B nepsom fomMeHe B naHaemuio
MeHseTcs notpebneHue W Toprons o6beKTaMu AMKOW Npupodbl. B nepuod orpaHuyeHus MoOGUALHOCTU W 3KOHOMUYECKOW aKTUBHOCTH
nofieit 3HaYMTENbHO CHUXKAETCA IMUCCUA BPEAHbIX BELWECTB NPOMbIWAEHHBIMW NPEANPUATUAMU U TPAHCMIOPTOM B OKPYXAIOLYI0 CPeAy, 4To
ONnaronpuATHO CKa3blBAETCA Ha B3aUMOOTHOWEHUAX B CUCTEMe YenoBeK — npupoda. OaHaKo MonoxXuTenbHbld 3QMEKT Ha OKpyKatLyio
cpepy 3aBeplNTCA C 3aBEpLIEHMEM NAHAEMUM U BO3BPALIEHUEM YENOBEYECTBA K MPEXHEMY YPOBHIO IKOHOMUYECKOW aKTUBHOCTU. TakuM
00pa3omM, ONbIT NAHAEMUIT U CBA3AHHblE C HUM U3MEHEHUA 3KOHOMUYECKOH M COLMANbHON aKTUBHOCTU YENOBEYECTBA AEMOHCTPUPYIOT Mo-
NOXKMTENbHBIA 3PMEKT Ha OKPYXalLWyi0 CPefy M FOMKHbI MCNONb30BATLCA NPU NNAHUPOBAHUW YCTOMYMBOrO Pa3BUTUA B paMKax HOBbIX
B3aMMOAENCTBUII YeNOBeKa 1 NPUpOabl ANA YMEHblEHWA BO34EeNCTBMIA U3MEHEHNA KNUMaTa Ha 340pPOBbe YenoBeka.
Knioyessie cnosa: Yenosek, okpyxawouwas cpeaa, COVID-19, 3arps3HeHue, ycTonunMBOCTb, afanTalms
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1. Introduction

There is a direct relationship between the histories
of human-nature interactions and global pandemics. A
pandemic is defined as “an epidemic occurring world-
wide, or over a very wide area, crossing international
boundaries and usually affecting a large number of
people” [45]. While not a true pandemic because of its
smaller scope, the first epidemic was recorded in Athens
in 430 B.C.E. Until the 17" century, pandemics and

epidemics have occurred every 300 to 400 years. Some
examples include malaria epidemics in ancient Rome,
the first plague pandemic from 541 to 747 A.D. in the
Mediterranean basin, the Japanese smallpox epidemic
from 735 to 737 A.D., the second plague pandemic from
1346 to 1844 in mainland Europe, and the epidemics
that spread throughout the Thirty Years’ War from 1618
to 1648 in central Europe [37].

The frequency of pandemics has increased since the

15



0630pbl

18" century, occurring every 10 to 50 years. Notable
examples include the first global cholera pandemic in
1817, the 1918 Spanish flu, the 1957 Asian influenza
[23], and the 2009 HIN1 pandemic [22, 37, 43]. Due
to the emergence of new virus subtypes as a result of
virus re-assortment the increased frequency of pandemic
occurrence has been attributed to the changing nature
and intensification of human-nature interactions [72].
Those pandemics were triggered by negative human-
nature interactions. The illegal and unsustainable wildlife
trade as well as the devastation of forests and other wild
places were still the driving forces behind the increas-
ing number of diseases leaping from wildlife to humans
[21]. The changing of human-nature in land use has
brought wildlife, livestock and humans in closer contact
with each other and facilitating the spread of diseases,
including new strains of bacteria and viruses [76].

COVID-19 is part of a pattern of increasingly frequent
epidemics that have coincided with globalization, urbaniza-
tion, and climate change. Interconnected nature of global
risk accelerates the speed of transmission of the virus [73].

This article analyzes present human-nature interac-
tions during COVID-19 and projecting future interac-
tions after the pandemic, based on review on academic
literature and reports from international development
organizations.

2. Research Methodology

This study resulted from a review of scholarly lit-
erature (Figure 1). We used academic resources, peer
review journal articles, and reports from international
development organizations indexed in Google Scholar
to identify relevant sources.

We utilized two search strategies. First, the key
concepts are defined based on the research objective.
We split the subject in the research questions into main
themes. We identified three key concepts from the re-
search questions; 1. Zoonotic disease, 2. Wildlife, and
3. Emission. These key concepts become the guideline
for the search terms used in systematic literature review.
By finding synonym or related topics for each concept,
we formulate search terms per concept, for building a
systematic query. These search terms are refined by
doing some preliminary or simple searches.

JKonorus yenoBeka
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Table 1
Search terms from key concepts
1 AND 2 AND 3
Zoonotic diseases OR |Wildlife OR Emission OR

Wildlife consumption |Urban emission
Wildlife poaching Transport emission

Infectious diseases
Emerging infection

disease Wildlife trade Industrial emission
COVID-19 Wildlife conservation |Air pollution
Pandemic Wild animals Urban pollution
Lockdown

We used three techniques in using the search terms.
First is using combination of terms, with Boolean op-
erators such as the words «xAND», «OR» and «NOT»,
that are typed between the search terms. Second,
we used wildcard technique, by adding the * or # in
places where an alternate spelling may contain an extra
character. The database finds all citations of the word
that appear with or without the extra character. For
example, type fact* to retrieve results containing factor
or factors. Third, for some terms such as technology
dissemination, we used Proximity operator, to locate
one word within a certain distance ol another. The
symbol used in this type of search are w/n(3). The w
represents the word «with(in)» and the n represents
the word «near.» These techniques help to make each
search more precise. Below is an example of query we
used in conducting search in a database. Here are some
examples of search strings conducted for this study:

* pandemic OR lockdown AND wildlife trade OR
wildlife consumpt*

e urban W/3 emission OR air pollution AND pan-
demic OR COVID19

For selecting articles to be reviewed from the search
results, we used the following inclusion criteria:

* English language articles.

* Full text must be available.

* Peer-reviewed (for journal articles); included
environment, public health and epidemiology papers.

* Further criterion is based on our subjective expertise
on the subjects.

3. Results and Discussion
Earth is a complex matrix of living and inorganic
systems, all interacting to maintain a stable balance.

Identification:

Determining keywords
from key concepts

Database search: Google
Scholar

Screening
(title+abstract):

Selected studies: n=97

Return searches: 198

Inclusion

manuscript in
synthesis/analysis (n=69)

Figure 1. Selection of literature flowchart
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When one component of the larger matrix is damaged
or destroyed, the others respond in their unique ways
in attempting to restore the natural order of things
[44]. Existing situation may reflect a human-nature
interaction to restore the earth. Wildlife trading occurred
along with devastating pressures on forest and natural
ecosystems. It has led to the destruction of biodiversity
that disturbed the stable balance of the earth. Human
activities have significantly altered three-quarters of the
land and two-thirds of the ocean, changing the planet
to such an extent as to determine the birth of a new
era of the “Anthropocene” [76].

As a result, COVID-19 may be a response to warn
human to restore the earth. Global pandemic such as
COVID-19 is altering human-nature interactions in
three major global ecological issues: wildlife, urban
emission, and land use. It is considered feedback
mechanisms within earth system.

3.1. Human-wild animals’ interactions: poaching,
trade, and conservation

Human-wild animals’ interaction through the lens of
pandemic can be seen from three activities with complex
direct and indirect pathways linking to both positive
and negative outcomes for environment. First is wildlife
poaching that is driven by a diversity of motivations such
as consumption/culture, conflict, and economic reason
[26, 42, 48]. In China, Vietnam, and Indonesia, wildlife
consumption is a cultural practice [28]. Wild meat is the
common product consumed and is used as a medium
to communicate prestige and obtain social leverage,
as well as to provide health benefits. As the countries’
economy grows and its population ages, demand for
wild meat products has increased [26, 67].

South East Asia suffers the world’s highest rate of
wildlife declines, due mainly to poaching [64]. Encroach-
ment into wildlife habitat has driven the emergence of
infectious diseases. Before COVID-19, there were Ross
River virus disease in Papua, Indonesia and Nipah virus
disease in Malaysia and Singapore. The encroachment
may also have been a key factor also for the emergence
of Plague in India and the USA.

Wildlife poaching is driven by economic benefit from
wildlife trade. The unsustainable trade in Asia has been
providing an income for some of the least economically
affluent people and it generates considerable revenue
nationally [46, 55]. Wildlife trading is a human interven-
tion that brings wildlife populations, domestic animals,
and human living in proximity. International trade and
the presence of introduced hosts had positive effects
on the distribution of wildlife disease that is emerging
at an unprecedented rate [25] posing major threats to
human health and biodiversity.

Emerging infectious diseases (EID) events have
risen significantly over time and dominated by zoono-
ses (60.3 % of EIDs): the majority of these (71.8 %)
originate in wildlife [41]. There are two major groups
of EIDs of free-living wild animals, on the basis of key
epizootological criteria: (i) EIDs associated with zoo-

Reviews

notic “spill-over” (excretion and slaughter) from wildlife
populations to domestic animals living in proximity; (ii)
EIDs related directly to human intervention, via host
or parasite translocations [58]. These phenomena have
two major biological implications: first, many wildlife
species are reservoirs of (high reproductive) pathogens
that threaten domestic animal and human health;
second, wildlife EIDs pose a substantial threat to the
conservation of global biodiversity [25]. Biodiversity
loss is disrupting natural balance of ecosystems. This
shows how natural ecosystems and human health are
closely connected.

Domesticated species, primates and bats were
identified as having more zoonotic viruses than other
species [40]. Globally, there are probably hundreds of
undiscovered mammalian coronaviruses, many with
the potential to infect human beings. Only three of
the seven known human-infective coronaviruses cause
severe disease. One of these, the Middle East respira-
tory syndrome coronavirus (MERS-CoV), has a high
fatality rate and has spread internationally, including
a 2015 South Korean outbreak that killed 38 people.
MERS-CoV probably originates in bats [49] and spreads
to human beings through dromedary camels [6].

COVID-19 outbreak was reported as a contaminated
source from infected or sick wild animals in the wet
market in Wuhan, China [78]. The virus was suspected
to have passed through pangolins after originating in
bats. Pangolins are endangered species that are poached
and smuggled into China [35, 68]. In the wet market,
multiple wildlife species were butchered and sold, thus
make this place had potential role as hotspots of cross-
species viral transmission [28]. Some such Asian markets
have already been temporarily shut, reducing the legal
and illegal trade in wildlife species, but zoonotic disease
emergence from wildlife trade and consumption could
arise on any continent [29]. Pathogens can transform
quickly, which allows them to pass from wild animals
to humans. These transmissions led to emerging
diseases that endanger human lives and bring major
socio-economic impacts [76].

Responding to the risk, conservationists are call-
ing to stopping the wild animal trade for preventing
pandemics. During the lockdown period, wildlife trade
has reduced due to a decline in industrial activities
such as manufacturing and the production of food.
But, this decline has exacerbated local unemployment
and economic insecurity, which may increase wildlife
foraging in rural areas [10].

The rising tide of emerging diseases will force societies
to reconsider their relationships with the environment,
including wildlife conservation. Public health scholars
argue that condemning wildlife exploitation and seek
to replace it with fear and policing only handicap the
real work of engendering respect for nature, weakening
conservation in the long-term [28].

Depicting animals to the pandemic raise the negative
perception to general people and hampers conservation
[53]. Temporary declines in ecotourism to national parks
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Figure 2. Zoonotic diseases risk is elevated in forested tropical regions experiencing land-use changes
and where wildlife biodiversity (mammal species richness) is high (Allen et al., 2017)

and other protected areas may influence funding for
anti-poaching and wildlife management programs [ 14,
54]. This makes natural habitat and fragile wildlife might
receive less attention, resulting in potential big losses
and a failure to reach conservation targets [10, 11, 53].

Human-wildlife interactions are loosely related to
deforestation, fires, and the emergence of infection
disease in urban areas (Figure ). Pressures of hu-
man encroachment on shrinking wildlife habitat cause
increased wildlife population densities [1, 12]. Lack of
urgent policy intervention to curb deforestation and
fires, and to slow the quantities of animals entering the
wildlife trade, are likely to increase the number of spe-
cies loss for trade and bring infectious disease [29, 66].
The value chain of wildlife trade oiten ended in urban
areas where human population expansion and density
have increased the risk of zoonotic disease outbreaks
and pandemic [16, 25].

Before Lockdown

3.2. Urban emissions

In handling COVID-19, countries all over the world
have been implementing different types of physical or
social distancing policy, such as lockdown and social
restriction. These policies are found to bring a positive
impact to earth environment. Based on data released by
NASA (U.S. National Aeronautics and Space Admin-
istration) and ESA (European Space Agency), human
mobility is found reduced up to 90 %. This mostly
came from air travel that is dropped by 96 % and this
is recorded as the lowest decrease in last 75 years. Fig-
ure 2 shows that the reduction influenced the decline of
environmental pollution in atmosphere up to 30 %, in
form of GHGs emission reduction that affects reduction
of air pollution [51]. In China, Italy, Spain, and France,
CO, emissions is reduced up to 20-30 % from the
reductions in coal, gas generation, and transportation
[27, 51]. In northeastern part of USA, NO, emissions

After Lockdown

Figure 3. Global Reduction in Human Mobility decreased NO2 emission by 30 %
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is reduced up to 30 % due to lockdown. In Java island,
Indonesia, slight NO, emissions reduction also occurred
[34]. Major source of NO, emissions reduction is the
decrease on traffic pollution. The limited mobility looks
like a new version of silent spring where the northern
hemisphere is relatively silent from human activities.

Physical or social distancing policies do not only
limit the transmission of COVID-19, but also reducing
dangerous GHG emission that increases mortality rate
of COVID-19. NO, is considered highly lethal to human
health as studies shows that both short term and long
term exposure to NO, can increase mortality rate [31].
NO, may cause bronchial hyper responsiveness, cellular
inflammation and respiratory problems. This point relates
to pneumonia as respiratory problem that often found in
patients infected with COVID-19[7]. Severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) infects host
cells through angiotensin converting enzyme 2 (ACE2)
receptors, leading to coronavirus disease (COVID-19)-
related pneumonia, while also causing acute myocardial
injury and chronic damage to the cardiovascular system
[80]. NO, emission reduction contributes to decline risk
of human exposure to pneumonia and its acute injury
and chronic damage from COVID-19.

The next question is does emission reduction help to
avoid severe air pollution? Study in China found that
large emissions reduction in transportation and slight
reduction in industrial would not help avoid severe air
pollution, especially when meteorology is unfavorable.
In cities like Beijing, Tianjin, and Shijiazhuang, emis-
sion reduction is lower than pollutant formation due
to unfavorable meteorology. There was seldom wet
deposition of PM (particulate matter) in Beijing due to
the rare of rains during the lockdown period. The low
PBL (planetary boundary layer) increased atmospheric
stability, the low wind speed made it worse for difficult
dispersion of air pollutants. High RH (relative humid-
ity) and temperature usually accelerate secondary PM
formation by speeding up chemical reactions. In Wuhan
and Jinan, favorable meteorology helped emissions re-
duction in transportation and industries to avoid severe
air pollution [69].

Slight emissions reduction would also not help to
avoid severe air pollution in dense areas with lack of
green spaces. Lack of green spaces means no trees to
absorb emission; fewer trees and plants to clean the
air and provide oxygen. It suggests that lack of green
spaces reduce common health conditions of people live
in dense areas [75].

In India, a study in 22 cities found that there is
substantial reduction in concentrations resulted in a
4 times reduction in total emission reduction. PM 2.5 is
found having maximum reduction in most of the cities.
Like in China, PM2.5 could increase due to unfavorable
meteorology, but the average concentration would still
be under the national ambient air quality standards in
India [63].

In Jakarta, Indonesia, PM 2.5 decreased from
44,55 pg/m3to 18,46 pg/m?®in two weeks after social
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restriction policy. This figure is recorded as the best air
quality in the city for the last 28 years [30]. The same
pattern is also found in other four cities in the country
[59]. These findings from China, India, and Indonesia
shows that emission reduction helped to reduce average
air pollution to some extent.

Global Carbon Project from Stanford University
predicted that COVID-19 could result in a 5 % fall
in global carbon emissions, or around 2.5bn tones,
by the end of 2020 [3]. This suggests that COVID-19
as earth’s response has forced human to reduce their
emission and pollution. When many environmental
targets and commitments such as sustainable develop-
ment goals including climate action has fallen short
in the last decades, COVID-19 may be an extreme
nature-based solution for tackling socio-environmental
challenges.

Nevertheless, the fall in emission could be short-lived
and have little impact on climate change mitigation
[52]. It is because COVID-19 may not be last long as
countries are currently racing to create the vaccines,
to save human civilization and world economy. Once
COVID-19 ends, the emissions could rise back to
previous normal as business as usual. This emission
recovery after COVID-19 is already seen in China. A
study found that most provinces in East China gradually
regained some of their NOx emissions after lockdown
ended in February 2020 [79].

3.3. Land use

In addition to emission, COVID-19 has also impacted
environment through reduced industrial activities. The
manufacturing sector is found is the most impacted
sector. COVID-19 has impacted their operations, pro-
ductivity, and supply chain [60].

Some people argue that panic buying due to CO-
VID-19 may increase industrial production. In fact, the
most popular items since the start of the outbreak have
been dry goods, frozen foods, comfort snacks, power
beverages and water [24]. It is dominated by fast mov-
ing consumer good industry. This industry has difficulty
to currently increase their production as the factories
are currently having issues with their workforce and
productivity. This situation could have knock-on effects
for the entire global supply chain of their products.

Those situations show that the reduction of industrial
activity does not only reduce emission but also potentially
reduce the use of natural resources and generate less
waste [38]. As a result, it brings lower environmental
impact to biosphere: the surface, atmosphere, and
hydrosphere of the earth.

Meanwhile, trading behavior is currently shiiting
significantly to online shopping. Due to sharp increase
on households’ spending particularly in retail, credit
card spending and food items [8], conventional super-
markets are thinking about ways to get more traific on
their websites as number of people want to stay home
is growing [24]. This contributes to reduce carbon
footprint for shopping activities.
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Besides abovementioned positive impacts to environ-
ment, countries’ responses to COVID-19 could also
bring negative impact to environmental conservation. In
Brazil, indigenous groups - the forest’s main defenders
- are infected by COVID-19 and retreating into isolation
to avoid the disease and appealing for food and medical
supplies. This situation reduces forest monitoring efforts
by the indigenous groups. While other stakeholders’
attention may also decline. Multiple stakeholders are
currently focusing on handling COVID-19 as health
and economic crisis [5]. Government focus on the crisis
causes fewer law enforcement officials are going out into
the field and some monitoring missions are being scaled
back [4, 70]. This reduces attention to environmental
protection and opening the door for land invasion and
forest clearance triggered by economic crisis due to
COVID-19 [65].

Same threat is happening to other forest and peatland
countries, particularly rainforest regions in developing
world such as Indonesia. These areas have indigenous
groups who live in harmony with forest and supporting
peatland restoration [17]. Slow handling of the CO-
VID-19 in some developing countries brings the risk of
COVID-19 infection to indigenous people. This could
weaken rainforest and peatland protection.

Another negative impact to environment is the wide-
spread practice of spraying disinfectant and alcohol in
the sky, on roads, vehicles, personnel, and housings.
Some speculative studies about COVID-19’s spread
by the airborne route made the government in some
countries conducted air disinfection of cities and com-
munities. This measure is not known to be effective for
disease control. The widespread practice of spraying dis-
infectant and alcohol are potentially harmful to humans,
biodiversity, and water bodies [77]. This negative impact
is rather caused by lack of policymakers’ knowledge
about interaction or impact of the widespread practice
of spraying disinfectant to environment.

4. Discussion and Conclusions: Preparing a resilient
sustainable development

Table 1 shows several human-nature interactions
that contributed to the emergence of pandemic and
a number of changing in human-nature interactions
resulted from pandemic related policies.

Physical or social distancing policies created by
human is proven to reduce environmental problems,
but this positive impact on environment may end once
COVID-19 ends and human activities return to previous
pattern. Therefore, structural change is required to pre-
pare a resilient sustainable development by continuing
existing human behavior during COVID-19 as a new
normal of human-nature relationships. It is proven to
reduce emission and if it is continued, it can have long
term impacts on climate change mitigation and the
stable balance of the earth.

Infectious diseases such as COVID-19 were named
one of the top 10 risks in terms of impact for the next
10 years [72]. South and East Asia is predicted as
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Table 2

Human-nature interactions in different sectors that are linked

to pandemics and its responses

. Type .Of Wildlife Urban activities Land use
interactions
Contribute Poaching, Intensive mobility, |Deforestation,
to the Food crowding in public [reduced
emergence of [consumption, |transports, lack of |biodiversity rate
pandemics (Illegal) trade |healthy behavior
Impact of Animal Reduced emission |Reduced efforts
pandemic conservation |from decreased for forest
policy industrial activities [monitoring and
measures and mobilities conservation

hotspots for future zoonotic diseases because of its
high human population density, high biodiversity, and
rapid environmental changes [2]. Thus, mitigation and
adaptation strategies are proposed to prepare a resilient
sustainable development toward future risk. Further
work is required to detailing these strategies and adapt
it with various national/local context.

4.1. Preventing negative human-nature interactions

Mitigation is considered actions that prevent negative
human-nature interactions that can lead into global
risks such as pandemics. To mitigate the increase of
pandemic frequency, several things need to be done.
First, all stakeholders worldwide must act to strictly
regulate the wildlife related activities that brought a
novel virus to human life. It is time to end the exploi-
tation of wildlife and wildlife habitats that increases
human exposure to pathogens that jump from animals
to humans [36]. Banning trade may lose our ability to
regulate it, to protect endangered species and securing
way of animal consumption. Scale of the wildlife related
practices such as hunting, trade, food consumption must
be strictly regulated and enforced. For example, com-
munity outreach is needed for telling risk of unhygienic
poaching and high volume of wild animals consumption
[64]. Decision-makers must adopt a holistic approach to
inform national and local policy responses to pandemic
risks posed by wildlife trade [13].

Scientists, practitioners and policymakers must also
address the challenges arising from the radically altered
economics, attitudes and behaviors imposed by Covid 19
to animal conservation [29]. Better risk management
is required on wildlife conservation activities, such as
socialization, and implementation of one health concept
as a multidisciplinary and collaborative approach to
prevent the emergence of new zoonosis. The one health
concept acknowledges the link between human health
to animal and environmental health.

Although some wildlife related activities such as
wildlife consumption is a “fundamental cultural and
economic practice”, the global threat from coronaviruses
is too great. Scholars argue that even with extensive
wildlife trade bans, crippling zoonotic disease burden
remains a near certainty in the absence of strengthened
health systems [28].

Second, an effort for predicting pandemics is required
[50]. There is a growing need for globally predictive
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models of the future distribution of species that incor-
porate both climate and human movement patterns. By
integrating factors associated with both fundamental
niche predictors and propagule pressure predictors,
monitoring and management of species conservation can
be done for guiding the development of global models
for species invasions and pathogen emergences [47].

Since 2009, more than 60 countries have been work-
ing together to build capacity and strengthen zoonotic
pathogen surveillance and identified at least 931 novel
virus species from 145 000 samples of wildlife, livestock,
and humans. viral discovery is not enough to prevent
pandemics [20].

Third, regulation and its enforcement on food safety
need to be improved. Zoonotic diseases like Covid-19
thus reveal distressing dimensions of the global agricul-
ture and food system that are not adequately understood
or regulated through private commerce [35]. It brings
the risk of foodborne disease. Thus, it is mandatory
for producers to adopt, apply and implement Hazard
Analysis and Critical Control Points (HACCP) system,
an application to ensure food safety process with general
principles of food hygiene by the Codex [74]. Besides,
it is essential for the food industry to strengthen per-
sonal hygiene measures to avoid or minimize the risk
of viral contamination. Furthermore, high risk foods e.g.
raw milk, fresh meat, fruit or vegetables handled by a
person with the virus or drinking water contaminated
with feces or urine might also possible to transmit the
virus [32]. Fourth, we also must stop deforestation to
maintain healthy ecosystems for wild animals. In ad-
dition, reforestation also contributes to increase ability
of forest vegetation to absorb emission and to reduce
pollution. This relates to adaptation strategy to support
cleaner air for better health.

4.2. Building positive feedback mechanisms from
human to natural environment

Adaptation does not only mean to adapt with fu-
ture risks, but also to build more positive feedback
mechanism from human to earth environment. Lessons
learned for adaptation strategies can be derived from
Korea’s experiences from post-2008 crisis and current
China recovery from COVID-19. After financial crisis
of 2008, China and South Korea are two countries that
put highest stimulus to green measures, compared
to other countries. Green stimulus is defined here as
short-run fiscal stimuli that also serve a “green” or
environmental purpose in a situation of “crisis” char-
acterized by temporary under-employment [9]. South
Korea allocated 80 %, and China put almost 40 % of
their 2009 stimulus to green growth in energy efficiency,
renewable energy, low carbon industries, material con-
sumption sectors (Robins et al., 2009). As a result,
South Korea rebounded their GDP growth faster than
the rest of OECD countries [57]. This growth is proven
green as the increase rate of carbon emission in South
Korea and China declined, while global carbon emission
continued to rise in the same rate [33].

Reviews

To recover from COVID-19, China is currently up-
grading their green measures with adding resilience
factor into consideration. The new investments start to
focus on building resilience to future risks [75]. Attention
is put to some ‘light-touch’ sectors such as information
services (big data), medical, education (online learn-
ing), entertainment, logistics (resilient supply chain),
and industrial robot. By April 2020, online working is
found to increase by 537 % and online education is
also increased by 169 % [71]. In addition, China also
build new infrastructures such as 5G internet network,
ultra-high voltage, inter-city transportation, and new
energy vehicle battery as well as its charging stations.
In cities, the country accelerates promotion of new
schemes such as waste to energy, new safe mobility
and energy storage infrastructure [75]. With this vision,
China economic recovery index reached 86 % by the
end of March 2020, about two months after lockdown.

Other countries can learn from China and Korea
about strategy of recovery from health and economic
crisis, and to adapt with future risks by starting a new
normal. Other sectors that can also be upgraded are
finance, trade and investment, and food-energy-water
nexus. Industries must apply fair trade principles along
their value chain, to support vulnerable groups. Water,
food, and energy sectors must consider decentralized
system to anticipate the risk of supply chain disruptions
in the future. These transformations require a resilient
governance model with high degree of distribution of
power and cooperation [18].

Financial acts such as Bank can put sustainability
and resilience into consideration in providing investment
and loan for businesses [19]. This includes investment
in resilient infrastructure for core services and housing
for dense areas in cities as the most vulnerable areas
to pandemics. Urban regeneration can be considered
for housing in vulnerable districts to anticipate readi-
ness for physical/social distancing in the future. One
of important core services is public transportation.
Public transit systems require new measures such
as heightening routine cleaning protocols, separating
drivers from passengers with temporary barricades, and
using floor markings to indicate safe distances between
riders. Besides, cities must create alternatives to public
transit by promoting walking and cycling as healthier
and environmental-friendly lifestyle [56].

For cities, post-COVID-19 period is an enormous
opportunity to respond and recover more inclusively
and with greater resilience. Besides green and resilient
economic development, cities must also provide strong
social and fiscal safety nets for informal & low-wage
workers. This must be followed with targeted financial
support for vulnerable communities [62, 75]. In addition,
national-local coordination and arrangement for disaster
response and recovery must be improved with the use
of data in city and neighborhood level to monitor risks.

In community level, behavior change is a key. More
collective actions are required to support sustainability
and resilience in neighborhoods [15, 39]. For example,
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local food security can be advanced through urban farm-
ing, to adapt with the future risk of food crisis due to
pandemics. Daily activities such as working and study-
ing must start to shift to online mode by encouraging
online meetings/events. This will decline economic and
environmental cost of the activities by reducing travel
cost, its emissions and pollution.

Acknowledgements
Thanks to WRI Indonesia, PPI Amsterdam, and Trisakti
Disaster Management Center (TDMC).

Ibnu Budiman - ORCID 0000-0002-9128-0866
Rina Kusumaratna - ORCID 0000-0002-9905-3406

References

1. Alexander K. A., Kat P W,, Munson L. A., Kalake A.,
& Appel M. J. Canine distemper-related mortality among
wild dogs (Lycaon pictus) in Chobe National Park, Bo-
tswana. Journal of Zoo and Wildlife Medicine. 1996, 27 (3),
pp. 426-427.

2. Allen T., Murray K. A., Zambrana-Torrelio C., Morse S. S.,
Rondinini C., Di Marco M., Breit N., Olival K. J., & Daszak, P.
Global hotspots and correlates of emerging zoonotic diseases.
Nature Communications. 2017, 8 (1), pp. 1-10.

3. Ambrose J. Carbon emissions from fossil fuels could
fall by 2.5bn tonnes in 2020. Environment. The Guardian.
2020. Available from: https://WWW.theguardian.com/environ-
ment/2020/apr/12/global-carbon-emisions-could-fall-by-
record-25bn-tonnes-in-2020 (accessed: 15.09.2020)

4. Aqil . Covid-19, a new challenge in forest fire control.
The Jakarta Post, 2020. Available from: https://www.theja-
kartapost.com/news/2020,/05/28/covid- 19-a-new-challenge-
forest-fire-control.html (accessed: 15.09.2020)

5. Arumingtyas L. Tantangan Pengendalian Karhutla pada
Masa Pandemi. Mongabay Environmental News. 2020, June
11. Available from: https://www.mongabay.co.id/2020/06/11/
tantangan-pengendalian-karhutla-pada-masa-pandemi/
(accessed: 15.09.2020)

6. Azhar E. I, El-Kafrawy S. A., Farraj S. A., Hassan A. M.,
Al-Saeed M. S., Hashem A. M., & Madani T. A. Evidence
for camel-to-human transmission of MERS coronavirus. New
England Journal of Medicine. 2014, 370 (26), pp. 2499-2505.

7. Bai H. X., Hsieh B., Xiong Z., Halsey K., Choi J. W,,
Tran T. M. L., Pan 1., Shi L.-B., Wang D.-C., & Mei J.
Performance of radiologists in differentiating COVID-19 from
viral pneumonia on chest CT. Radiology. 2020, p. 200823.

8. Baker S. R., Farrokhnia R. A., Meyer S., Pagel M., &
Yannelis C. How does household spending respond to an epi-
demic? Consumption during the 2020 COVID-19 pandemic.
National Bureau of Economic Research. 2020.

9. Barbier E. B. Green stimulus, green recovery and global
imbalances. World Economics. 2010, 11 (2), pp. 149-177.

10. Bates A. E., Primack R. B., Moraga P,, & Duarte C. M.
COVID-19 pandemic and associated lockdown as a “Global
Human Confinement Experiment” to investigate biodiversity
conservation. Biological Conservation. 2020, 248, p. 108665.
https://doi.org/10.1016/j.biocon.2020.108665

11. Bl B. The conservation disruption: When Covid
struck. BirdLife, 2020. Available from: https://www.birdlife.
org/europe-and-central-asia/news/conservation-disruption-
when-covid-struck (accessed: 15.09.2020)

22

JKonorus yenoBeka
2021, N2 4, c. 15-24

12. Bloomfield L. S., Mclntosh T. L., & Lambin E. F
Habitat fragmentation, livelihood behaviors, and contact be-
tween people and nonhuman primates in Africa. Landscape
Ecology. 2020, 35 (4), pp. 985-1000.

13. Booth H., Arias M., Brittain S., Challender D. W. S.,
Khanyari M., Kupier T., Li Y., Olmedo A., Oyanedel R., Pien-
kowski T., & Milner-Gulland E. J. Managing wildlife trade
for sustainable development outcomes after COVID-19.
SocArXiv, 2020. https://doi.org/10.31235/0si.io/2p3xt

14. Buckley R. Conservation implications of COVID19:
Effects via tourism and extractive industries. Biological Con-
servation. 2020, 247, p. 108640. https://doi.org/lO.1016/j.
biocon.2020.108640

15. Budiman 1. Enabling Community Participation for
Social Innovation in the Energy Sector. Indonesian Journal
of Energy. 2018. Available from: https://ije-pyc.org/index.
php/1JE/article/view/23 (accessed: 15.09.2020)

16. Budiman 1. The infection rate of the pandemic in
dense cities. DSA Ireland, 2020, March 31. Available from:
https://www.dsaireland.org/covid- 19-resources/the-infection-
rate-of-the-pandemic-in-dense-cities/ (accessed: 15.09.2020)

17. Budiman 1., Bastoni Sari E. NN., Hadi E. E., As-
maliyah, Siahaan, H., Januar R., & Hapsari R. D. Progress
of paludiculture projects in supporting peatland ecosystem
restoration in Indonesia. Global Ecology and Conservation,
2020, e01084. https://doi.org/lO.1016/j.gecco.2020.e01084

18. Budiman I., & Smits M. How Do Configuration Shiits
in Fragmented Energy Governance Affect Policy Output?
A Case Study of Changing Biogas Regimes in Indonesia. Sus-
tainability. 2020, 12 (4), p. 1358. https://doi.org/10.3390/
sul2041358

19. Budiman I., Takama T., Pratiwi L., & Soeprastowo E.
Role of microfinance to support agricultural climate change
adaptations in Indonesia. Future of Food: Journal on Food,
Agriculture and Society. 2016, 4 (3), pp. 55-68.

20. Carlson C. J. From PREDICT to prevention, one
pandemic later. The Lancet Microbe. 2020, 1 (1), pp. e6-¢e7.
https://doi.org/10.1016/52666-5247(20)30002- 1

21. Carrington D. Pandemics result from destruction of
nature, say UN and WHO. The Guardian. 2020, June 17.
Available from: https://www.theguardian.com/world/2020/
jun/17/pandemics-destruction-nature-un-who-legislation-
trade-green-recovery (accessed: 15.09.2020)

22. CDC (Centers for Disease Control and Prevention).
CDC Novel HINI Flu | The 2009 HINI Pandemic: Summary
Highlights, April 2009-April 2010. 2010. Available from:
https://www.cdc.gov/hlnlflu/cdcresponse.htm (accessed:
15.09.2020)

23. CDC, (Centers for Disease Control and Prevention).
1957-19568 Pandemic (H2N2 virus) | Pandemic Influenza
(Flu) | CDC, 2019, January 22. Available from: https://www.
cde.gov/flu/pandemic-resources/1957-1958-pandemic.htm]
(accessed: 15.09.2020)

24. Charlebois S. Coronavirus panic-buying: Industry impli-
cations. New Food Magazine, 2020. Available from: https://
www.newfoodmagazine.com/article/107095/coronavirus-
panic-buying-industry-implications/ (accessed: 15.09.2020)

25. Daszak P, Cunningham A. A., & Hyatt A. D. Emerging
Infectious Diseases of Wildlife - Threats to Biodiversity and
Human Health. Science. 2000, 287 (5452), pp. 443-449.
https://doi.org/10.1126/science.287.5452.443

26. Drury R. Hungry for success: Urban consumer demand
for wild animal products in Vietnam. Conservation and So-
ciety. 2011, 9 (3), pp. 247-257.

27. Eco-Business. Coronavirus has cut CO2 from Eu-



Ekologiya cheloveka (Human Ecology)
2021, 4, pp. 15-24

rope’s electricity system by 39 per cent. Eco-Business,
2020. Available from: http://www.eco-business.com/opinion/
coronavirus-has-cut-co2-from-europes-electricity-system-by-
39-per-cent/ (accessed: 15.09.2020)

28. Eskew E. A., & Carlson C. J. Overselling wildlife trade
bans will not bolster conservation or pandemic preparedness.
The Lancet Planetary Health. 2020, 0 (0). https://doi.
org/10.1016/S2542-5196(20)30123-6

29. Evans K. L., Ewen J. G., Guillera-Arroita G., John-
son J. A., Penteriani V., Ryan S. J., Sollmann R., & Gor-
don I. J. Conservation in the maelstrom of Covid-19 - a call
to action to solve the challenges, exploit opportunities and
prepare for the next pandemic. Animal Conservation. 2020,
23 (3), pp. 235-238. https://doi.org/10.1111/acv.12601

30. Fajar J. Setelah 28 Tahun, Kualitas Udara di Jakarta
Membaik: Mongabay.co.id., 2020. Available from: https://
www.mongabay.co.id/2020/04/06/setelah-28-tahun-kualitas-
udara-di-jakarta-membaik/ (accessed: 15.09.2020)

31. Faustini A., Rapp R., & Forastiere F. Nitrogen dioxide
and mortality: Review and meta-analysis of long-term studies.
European Respiratory Journal. 2014, 44 (3), pp. 744-753.

32. Fawzi N. L., Qurani 1. Z., & Rahmasary A. N. Co-
vid-19: A Zoonosis Related to Deforestation and Foodborne
Disease. 2020, 4.

33. GCA. Welcome to Carbon Atlas. Global Carbon Atlas,
2018. Available from: http://www.globalcarbonatlas.org/en/
content/welcome-carbon-atlas (accessed: 15.09.2020)

34. Geography UL (2020). PEMODELAN SPASIAL PERSE-
BARAN NO2. Available from: https://sicovid 19-geography-vui.
hub.arcgis.com/ (accessed: 15.09.2020)

35. Glenna L. The value of public agricultural and food
knowledge during pandemics. Agriculture and Human Val-
ues. 2020, 1.

36. GWC. (2020). I CHOOSE TO END EXTINCTION. #Ex-
tinctionEndsHere. Available from: https://extinctionendshere.
org/ (accessed: 15.09.2020)

37. Hays J. N. Epidemics and pandemics: Their impacts
on human history. Abc-clio, 2005.

38. Henriques M. Will Covid-19 have a lasting impact on
the environment. BBC News, 2020.

39. Ismail C. J., Takama T., Budiman I., & Knight M.
Comparative Study on Agriculture and Forestry Climate
Change Adaptation Projects in Mongolia, the Philippines,
and Timor Leste. In P. Castro, A. M. Azul, W. Leal Filho, &
U. M. Azeiteiro (Eds.). Climate Change- Resilient Agriculture
and Agroforestry: Ecosystem Services and Sustainability.
2019, pp. 413-430. Springer International Publishing. https://
doi.org/10.1007/978-3-319-75004-0_24

40. Johnson C. K., Hitchens P. L., Pandit P. S., Rush-
more J., Evans T. S., Young C. C., & Doyle M. M. Global
shifts in mammalian population trends reveal key predictors
of virus spillover risk. Proceedings of the Royal Society B.
2020, 287 (1924), p. 20192736.

41. Jones K. E., Patel N. G., Levy M. A., Storeygard A.,
Balk D., Gittleman J. L., & Daszak P. Global trends in
emerging infectious diseases. Nafure. 2008, 451 (7181),
pp. 990-993.

42. Kahler J. S., & Gore M. L. Beyond the cooking pot
and pocket book: Factors influencing noncompliance with
wildlife poaching rules. International Journal of Comparative
and Applied Criminal Justice. 2012, 36 (2), pp. 103-120.

43. Kilbourne E. D. Influenza Pandemics of the 20th
Century. Emerging Infectious Diseases. 2006, 12 (1),
pp. 9-14. https://doi.org/l0.3201/eid1201.051254

44, Klare M. Is the Covid- 19 Pandemic Mother Nature’s

Reviews

Response to Human Transgression? Common Dreams,
2020. Available from: https://www.commondreams.org/
views/2020/04/02/covid-19-pandemic-mother-natures-
response-human-transgression (accessed: 15.09.2020)

45. Last J. M., Harris S. S., Thuriaux M. C., &
Spasoff R. A. A dictionary of epidemiology. International
Epidemiological Association, Inc., 2001.

46. Latinne A., Saputro S., Kalengkongan J., Kowel C. L.,
Gaghiwu L., Ransaleleh T. A., Nangoy M. J., Wahyuni .,
Kusumaningrum T., & Safari D. Characterizing and quantify-
ing the wildlife trade network in Sulawesi, Indonesia. Global
Ecology and Conservation. 2020, 21, p. e00887.

47. Liu X., Rohr J. R., & Li Y. Climate, vegetation, in-
troduced hosts and trade shape a global wildlife pandemic.
Proceedings of the Royal Society B: Biological Sciences.
2013, 280 (1753), pp. 2012-2506. https://doi.org/10.1098/
rspb.2012.2506

48. Lubis M. 1., Pusparini W., Prabowo S. A., Marthy W,,
Andayani N., & Linkie M. Unraveling the complexity of
human-tiger conflicts in the Leuser Ecosystem, Sumatra.
Animal Conservation, 2020.

49. Memish Z. A., Mishra N., Olival K. J., Fagbo S. F,
Kapoor V., Epstein J. H., AlHakeem R., Durosinloun A., Al
Asmari M., & Islam A. Middle East respiratory syndrome
coronavirus in bats, Saudi Arabia. Emerging Infectious Dis-
eases. 2013, 19 (11), p. 1819.

50. Morse S. S., Mazet J. A., Woolhouse M., Parrish C. R.,
Carroll D., Karesh W. B., Zambrana-Torrelio C., Lipkin W. L.,
& Daszak P. Prediction and prevention of the next pandemic
zoonosis. The Lancet. 2012, 380 (9857), pp. 1956-1965.
https://doi.org/10.1016/S0140-6736(12)61684-5

51. Muhammad S., Long X., & Salman M. COVID-19
pandemic and environmental pollution: A blessing in disguise?
Science of the Total Environment. 2020, p. 138820.

52. Nasralla S. Coronavirus could trigger biggest fall in
carbon emissions since World War Two-Environment-The
Jakarta Post, 2020. Available from: https://www.thejakarta-
post.com/life/2020/04/03/coronavirus-could-trigger-biggest-
fall-in-carbon-emissions-since-world-war-two.html (accessed:
15.09.2020)

53. Neupane D. How conservation will be impacted in
the COVID-19 pandemic. Wildlife Biology. 2020, 2020 (2).
https://doi.org/10.2981/wlb.00727

54. Newsome D. The collapse of tourism and its impact on
wildlife tourism destinations. Journal of Tourism Futures. 2020.

55. Nijman V. An overview of international wildlife trade
from Southeast Asia. Biodiversity and Conservation. 2010,
19 (4), pp. 1101-1114.

56. Null S. COVID- 19 Could Affect Cities for Years. Here
Are 4 Ways They’re Coping Now. WRI Indonesia, 2020.
Available from: https://wri-indonesia.org/en/blog/how-cities-
coping-with-covid-19 (accessed: 00.00.0000)

57. OECD Statistics, 2011. Available from: https://stats.
oecd.org/ (accessed: 15.09.2020)

58. Plowright R. K., Parrish C. R., McCallum H., Hud-
son P J., Ko A. I., Graham A. L., & Lloyd-Smith J. O.
Pathways to zoonotic spillover. Nature Reviews Microbiology.
2017, 15 (8), pp. 502-510.

59. Purwanto A. Kualitas Udara Selama Masa Pandemi
Covid-19. Kompas. Id., 2020, June 1 1. Available from: https://
kompas.id/baca/metro/2020/06/11/kualitas-udara-selama-
masa-pandemi/ (accessed: 15.09.2020)

60. PwC. COVID-19: What it means for industrial manu-
facturing. PwC, 2020. https://www.pwe.com/us/en/library/
covid-19/coronavirus-impacts-industrial-manufacturing.htm]

23



0630pbl

61. Robins N., Clover R., & Singh C. A climate for re-
covery. The Colour of Stimulus Goes Green. London: HSBC
Global Research. Updated Data Due to Contact to Author
On, 2009, 16.

62. Rosalina P. Tantangan Normal Baru pada Peruba-
han Lingkungan. Kompas. 1d., 2020, June 21. Available
from: https://kompas.id/baca/riset/2020/06/21/tantan-
gan-normal-baru-pada-perubahan-lingkungan/ (accessed:
15.09.2020)

63. Sharma S., Zhang M., Gao J., Zhang H., & Kota S. H.
Effect of restricted emissions during COVID-19 on air qual-
ity in India. Science of The Total Environment. 2020, 728,
p. 138878.

64. Steinmetz R., Srirattanaporn S., Mor-Tip J., & Seuatu-
rien N. Can community outreach alleviate poaching pressure
and recover wildlife in South-East Asian protected areas?
Journal of Applied Ecology. 2014, 51 (6), pp. 1469-1478.

65. Susanto 1. Tak Ada Anomali Iklim, Pandemi Covid-19
Perberat Pengendalian Kebakaran Hutan. Kompas. Id., 2020,
June 4. Available from: https://kompas.id/baca/humaniora/
ilmu-pengetahuan-teknologi/2020/06/04/tak-ada-anomali-
iklim-pandemi-covid- 19-perberat-pengendalian-kebakaran-
hutan/ (accessed: 15.09.2020)

66. Symes W. S., Edwards D. P, Miettinen J., Rhe-
indt F E., & Carrasco L. R. Combined impacts of deforestation
and wildlife trade on tropical biodiversity are severely under-
estimated. Nature Communications. 2018, 9 (1), pp. 1-9.

67. Verissimo D., Vieira S., Monteiro D., Hancock J.,
& Nuno A. Audience research as a cornerstone of demand
management interventions for illegal wildlife products: De-
marketing sea turtle meat and eggs. Conservation Science
and Practice. 2020, 2 (3), p. e164. https://doi.org/lO. 11t/
csp2.164

68. Volpato G., Fonteirancesco M. F., Gruppuso P,
Zocchi D. M., & Pieroni A. Baby pangolins on my plate:
Possible lessons to learn from the COVID-19 pandemic.
Springer, 2020.

69. Wang P, Chen K., Zhu S., Wang P, & Zhang H. Severe
air pollution events not avoided by reduced anthropogenic
activities during COVID-19 outbreak. Resources, Conserva-
tion and Recycling. 2020, 158, p. 104814.

70. Watts J. Brazil: Coronavirus fears weaken Amazon
protection ahead of fire season | Environment. The Guardian.
2020. Available from: https://www.theguardian.com/environ-

24

JKonorus yenoBeka
2021, N2 4, c. 15-24

ment/2020/apr/03/brazil-amazon-protection-coronavirus-
fire-season (accessed: 15.09.2020)

71. WeBank. WeBank #x#77. 2020. Available from:
https://www.webank.com/#/home (accessed: 15.09.2020)

72. White M. C., & Lowen A. C. Implications of seg-
ment mismatch for influenza A virus evolution. The Journal
of General Virology. 2018, 99 (1), pp. 3-16. https://doi.
org/10.1099/jgv.0.000989

73. Whiting K. Coronavirus isn’t an outlier, it’s part of
our interconnected viral age. World Economic Forum, 2020.
Available from: https://www.weforum.org/agenda/2020/03/
coronavirus-global-epidemics-health-pandemic-covid-19/
(accessed: 15.09.2020)

74. WHO. Hazard analysis and critical control point
generic models for some traditional foods. WHO, 2018.
Available from: https://applications.emro.who.int/dsaf/
dsal100.pdf?ua=1(accessed: 15.09.2020)

75. WRI. Build Back Better: Perspectives on COVID-19 Re-
sponse and Recovery. World Resources Institute, 2020, March
30. Available from: https://www.wri.org/events/2020/04/
build-back-better-perspectives-covid- 19-response-recovery
(accessed: 15.09.2020)

76. WWE. THE LOSS OF NATURE AND RISE OF PANDEM -
ICS. WWF, 2020. Available from: https://d20uvy59p0dgbk.
cloudfront.net/downloads/the loss_of nature_and_rise_of _
pandemics___ protecting_human_and_planetary_health.pdf
(accessed: 15.09.2020)

77. Xiao Y., & Torok M. E. Taking the right measures
to control COVID-19. The Lancet, Infectious Diseases.
2020, 20, pp. 523-524. https://doi.org/lO.1016/81473—
3099(20)30152-3

78.Yi C. W, Ching S. C., & Yu J. C. The outbreak of
COVID-19: An overview. 2020.

79. Zhang R., Zhang Y., Lin H., Feng X., Fu T.-M.,
& Wang Y. NOx Emission Reduction and Recovery during
COVID-19 in East China. Afmosphere. 2020, 11 (4), p. 433.

80. Zheng,Y.-Y., Ma Y.-T., Zhang J.-Y., & Xie X. COVID-19
and the cardiovascular system. Nature Reviews Cardiology.
2020, 17 (5), pp. 259-260.

Contact details:

Ibnu Budiman - MSc, a PhD candidate at the Depart-
ment of Sciences, University of Wageningen, Postbox 8130,
6700EW, Wageningen, The Netherlands

E-mail: ibnu.budiman@wur.nl



Ekologiya cheloveka (Human Ecology) Original Articles
2021, 4, pp. 25-29

YIK 616.314 (985) DOI: 10.33396/ 1728-0869-2021-4-25-29

CTOMATOJI0rMYECKOE 3/10POBbE KOPEHHOI0 3THOCA OCTPOBA BAMIAY
APKTWUYECKOW 30Hbl POCCUACKON DEAEPALUMA

© 2021 r. ¥2H. A. Bopo6besa, K. A. KyHaBuHa, *A. B. Tony6oBuy, *A. U. Bopo6beBa

'OIBY BO «CeBepHbiit rocyapCTBEHHbI MEANLMHCKUI YHUBEpcUTET» MUHKCTEpCTBA 34paBoOOXpaHeHus Poccuitckoii
Oenepauuu, r. ApxaHrensck; *CesepHblit dunuan OrbY «HaumoHanbHbIi MEANLMHCKUI UCCNEN0BATENbCKUA LIEHTD
rematonoruu» MuHuctepcTsa 3apaBooxpaHenus Poccuitckoit ®enepalinn, . ApxaHrenbck

BeepeHue. CoBOKYNHOCTb KnumaToreorpauyeckux u COLMOKYNbTYPHBIX (DaKTOPOB OKa3blBaeT CyLECTBEHHOE BAMAHWE HA 3[0pOBbE Ha-
CeNeHus, B TOM YuCie M Ha cTomaronoruyeckoe. OfHaKO WUCCNELOBAHWUA CTOMATOJOMMYECKOrO 340POBbA KOPEHHbIX 3THOCOB APKTUKM B
nuTepaType BCTPEYATCA PefKo.
Llenb. OueHNUTb CTOMATONOTMYECKMIA CTATYC Y KOPEHHOTrO 3THOCa Poccuiickoii ApKTUKM B YCIOBUAX NOCTOSAHHOTO OCTPOBHOTO MPOXUBAHMA.
Metopgpl. MpoBeaeHo CnNOWHOE NONEpeyHoe MCCNEfOBaHME HEHLEB, MOCTOSHHO MpoXMBalWMX B n. BapHek, o. Baiiray. 06cnegoBaHbl
14 peteit u 24 yenoseka TpyAocnocoGHOro Bo3pacta. M3yyanach pacnpoCTPaHEHHOCTb M MHTEHCMBHOCTb Kapueca C PacyetoM CyMMbl
Kapuo3Hblx, MNOMOMPOBAHHbIX U yaaneHHbIx 3y6oB (MHaekc KMY, kn, kn + KMNY B 3aBUCMMOCTM OT BO3pacTa), ypoOBEHb TUIMEHbI NONOCTH
pta ¢ nomoubto Oral Hygiene Index Simplified (OHIS), cocTosHue TKaHeit NnapofoHTa, onpeaensacs ypoBeHb CTOMATONOTMYECKOM NOMOLLMU
W CTOMATONOTMYECKOrO 30POBbSA, CBA3AHHOIO C KAYeCTBOM XM3HW nauueHToB ¢ nomowbto Oral Health Impact Profile-14 (OHIP-14). He-
npepbiBHbIE NepeMeHHble NpeAcTaBAeHbl B BUAE MefMaH U KBapTuUnei.
Pe3ynbrarbl. BuisiBneHa cpefHsasn pacnpocTtpaHeHHOCTb (80 %) M HU3Kasn MHTEHCUBHOCTL Kapueca y feTeit: meguaHa kn = 1,5 (0,0; 4,5), ans
cMeHHoro npukyca — Kn + KMY = 2,5 (1,0; 4,0)). Y B3pocnbix oTMeyeHa BbicOKas pacnpocTpaHeHHocTb (100 %) M BbICOKAA MHTEHCUBHOCTb
kapueca (MeguaHa KNY = 15,0 (8,0; 25,5)). Y 42 % 6bin 300p0Bblit NapofoHT, Y 33 % rMHMUBUT U 'Y 25 % — NapoJOHTUT. YpOBEHb TUTUEHSI
6bin xopowum (meguaHa OHIS = 1,0 (0,3; 1,0). MoTeps npukpenneHus TkaHeil napofoHTa B npepenax 0-3 mm 6bina BoiseaeHa y 75,0 %
OCMOTPEHHBIX, 4—5 MM Y 4,2 %. YpoBeHb CTOMATONOrMYeCKOM noMolu 6bin HegocTatouHbiM — 13,4 (0,0; 61,3) %. CpefHuit cymmapHbli 6ann
OHIP-14 coctasun 6,5 (2,0; 12,0), 4To COOTBETCTBYET XOPOLIEMY YPOBHIO KAYeCTBA XU3HU, CBA3AHHOTO CO CTOMATONOTMYECKUM 3[,0POBbEM.
BbiBoAbl. PeKoMeHOBaHa KOMMJEKCHas paboTa no COXPaHEHWI0 UM MOBbLILEHUIO CTOMATONOrMYeCKOro 3[0POBbS U CBA3AHHOMO C HUM
KayeCTBa XXM3HW KOPEHHOro 3THOCA, MPOXMBAIOWEro Ha OCTPOBHbIX TEPPUTOPUAX APKTUKM.

Knioyesbie cn08a: KOPEHHON 3THOC, APKTUKa, CTOMATONOrMYeckoe 3[0poBbe, Kapuec, NapoAoHT, KauyecTBO XKNU3HU

ORAL HEALTH OF THE INDIGENOUS PEOPLE OF VAIGACH ISLAND, ARCTIC RUSSIA

12N, A. Vorobyeva, *?K. A. Kunavina, *A. V. Golubovich, *A. I. Vorobyeva

Northern State Medical University, Arkhangelsk; 2 National Research Center of Hematology Russian Federation
Northern branch, Arkhangelsk, Russia

Introduction: Environmental, social and cultural factors are the main determinants of human health including oral health. However,
the evidence on oral health among indigenous people of Arctic Russia is very scarce.
Aim: To assess dental health among indigenous residents of the Arctic island of Vaigach.
Methods: All 14 children and 24 adults of the Nenets ethnic group permanently living on Vaigach island (Arctic Russia) were exam-
ined. The prevalence and experience of dental caries was measured using the sum of decayed, missing and filled teeth in permanent
and primary dentition (DMFT, dft, dft + DMFT). Oral hygiene was assessed by Oral Hygiene Index Simplified (OHIS). Oral health-related
quality of life (OHRQoL) was studied by Oral Health Impact Profile-14 (OHIP-14). The data are presented as medians with the first- and
the third quartiles (Q1; Q3).
Results: A moderate prevalence and low experience of caries was revealed among children of the indigenous ethnic group (dft = 1,5
(0,0; 4,5), dft + DMFT = 2,5 (1,0; 4,0)). ALl 100 % of adults had caries with DMFT of 15,0 (8,0; 25,5). As many as 42 % had a healthy
periodontium, 33 % had gingivitis 25 % had periodontitis. At the same time, the level of hygiene was good and with low intensity of
gingival inflammation (median OHIS = 1,0 (0,3; 1,0). Periodontal attachment loss of 0-3 mm and 4-5 mm was observed in 75,0 % and
4.2 % of participants, respectively. The level of dental care was insufficient 13,4 (0,0; 61,3) %. The median total OHIP-14 score was
6,5 (2,0; 12,0) suggesting a good level of OHRQoL.
Conclusion: Our results warrant development of activities aimed at promotion of oral health and OHRQoL and prevention of caries and
other oral diseases of the indigenous people in Arctic Russia.

Key words: Indigenous people, Arctic, dental health, caries, periodontium, quality of life
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Beenenue npejpacrnodaraioniie Gpakropbl (Bo3pacT, MoJ, KyJbTypa,
Cor/1acHO MOJIe/TH HCTIONb30BAHHMST MEIMIIMHCKHX yeiyr | OOpasoBaHHe, CoLHalibHast CTPYKTYPa U [PEACTABIICHHS]
Anderson-Newman cyliectByloT Tpi rpynibl GakTopoB, | HYeJOBeKa 0 310pOBbe); OaronpuATCTBYIOLIME (HAKTOPbI
BJMSIIOUIMX HA MOTPEOHOCTb B MEIMLMHCKOH MoMollM: | (3HaHHE 0 crocobax MoJydyeHust MeIMIMHCKON MOMOLIY U
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OpurvHanbHble cTaTby

ee HaJiMuMe, MCUX0JIOMMYECKHI CTaTyC U BCIIOMOraresib-
Hble PeCypchl); MHAWBHLyasbHast NOTPEOHOCTD B yCJyrax
31paBooOXpaHeHus1 (0co3HaBaeMasi HEMOCPEACTBEHHO
VHIMBUIOM M TI0 OlleHKe crnelnasucta). [1lo BceM BbI-
lIerepeunCIeHHBIM KaTErOPUSIM MPEICTABUTENN KOPEH-
Horo MmaJiouucjeHHoro Hacesenuss Cesepa (KMHC)
HaxXo[ATCsl B IPyIle pUCKa M0 PasBUTHIO 3a6oJieBaHHH
BHYTPEHHHX OPraHoB, U B YACTHOCTH, CTOMATOJIOTHUECKOH
naroJiorud [ 12].

He6naronpusitHble yc/oBHsi BHellHeH cpenbl Ap-
KTHKH — BbICOKHE LIUPOThI, 06pa3 }KU3HH, creluduka
NUTAaHUS (aJUMEHTAPHBIA 1edUIUT 3eJIeHOH MHUILH,
BbIHY2K/JE€HHO€ HCI0JIb30BAHUE BbICOKOKAJOPHIHON
nuiK), aepuuut ButamuuoB Jl 1 K B yc/joBusX no-
JISPHOH HOYHM, TeMIlepaTypHble M CBETOBbIE Meperna-
Jlbl OKa3blBAlOT HEraTHBHOE BJIMSIHHE HA TOMEOCTas3
yeJIoOBeKa M ero »KH3HECTOMKOCTb BO BCEX acrekTax
)usHeaesatesbHocTH [1, 5]. Kopennoii atHoc Cesepa
WCIbITBIBAET JOMOJHUTEJbHbIE CTPECCOTEHHbIE Ha-
TPY3KH M COLLMAJIBHOIO XapakTepa: 3TO MOCTeleHHoe
pas3pylleHre HUCTOPUUYECKH CJIOXKHUBIIErOCs yKJaaa
JKU3HH, U3MEHEHUs OeJIKOBO-JIUMUAHOH CTPYKTYypbI
MUTaHUS, BeAyLIMe K 113aJJallTUBHBIM U3MEHEHHSAM U
hopMHpoBaHUIO «60J1e3Hel IUBUIU3aLUu>» [6]. CToma-
TOJIOTHYECKAsI TIOMOLLLb U 1aKe IOCTYI K HH(OopMallkH,
Kacarollelcs CTOMaToJ0rMYecKoro 310poBbs, Mo psLy
MPUUKH 3a4aCTYIO OTPaHUYEHbI /151 JaHHOH KaTeropuu
JIU1L 0COOEHHO B YCJIOBHUSAX MOCTOSTHHOT'O OCTPOBHOTO
MPOXKHUBAHMUS, UTO CHUXKAET BEPOSITHOCTh CBOEBPEMEH-
HOM NPOUJIAKTHKH, IMATHOCTHKH U JIeYEHHU sl KapHeca
v ipyrux 3a6oJieBanuil noJjoctu pra [15, 20].

Mcxonist U3 3KCTpeManbHOCTH KJAMMATHIECKHX YCJOBUH
ApKTHKH ¥ OTIANIEHHOCTH MPOXKUBAHUS OTAETbHBIX PE-
craButesieil KMHC, orcyreTBus neesiejoBaHuid cocTosi-
HHUST CTOMATOJIOMHYECKOT0 3/10POBbSl U €10 0COOeHHOCTEH
B YCJOBHSX OCTPOBHOTO apKTHUECKOTO NPOKUBAHUS U151
nocJeytolel pa3paboTKi cHCTeMbl JeueGHO-TPodHu-
JIAKTHUECKHX MepOTpUsiTHil Oblia chopMHpPOBaHA 11&/b
Haled paboThl.

Lesb ucesieoBaHust — OLEHKA CTOMATOJIOMHUECKOro
3710pOBbs1 Y KOPEHHOTO 3THOCA ApKTHUeCKOH 30Hbl PO B
YCJOBUSAX MOCTOSTHHOTO OCTPOBHOTO MPOXKUBAHHUS.

MeTtoapl

BriepBbie npoBesieHo MornepedHoe CIUIOIIHOE UCCIe-
JIOBaHHE KOPEHHOTO 3THOCA, TIOCTOSIHHO MTPOKHMBAIOLIETO
Ha octpoBe Baiirau (70°01’ c. 1. 59°33' B. 1.), B nepuoj
KOMITJIEKCHOH HayYHOH SKCIENUIMH MO H3Y4eHHIO CO-
CTOSIHHSI FOMeOCTAa3a JIULL, STHHIECKU MPHHAIIeKAIINX K
HeHLaM (4eTBEpPTOe MOKOJeHHE BKJIOUUTEBbHO) B HIOJIE
2019 roza, BHIMOMHSAEMOH B paMKax (pHHAHCHPOBAHHS
POPU rpanta Ne 18-00-00814-KOMOU (18-00-
00478. B uccrienoBanye BK/IIOUEHO KOPEHHOE HaceJseHe
— HeHIIbl, Ha MOMEHT UCCJIEJ0BAHUSI TIOCTOSIHHO TIPOXKH -
BatollMe Ha ocTpoBe Baiirau. KputepusiMu BrJIOUEHHS
B MCC/IEI0OBAHUE SIBUJINCH STHHUECKAsT TPHHAAJIEKHOCTD
K HeHLaM (4eTBepTOe MOKOJEeHHe BKJIOUMTEJBHO); T0-
CTOSIHHOE OCTPOBHOE MpOXKHBaHHe B ApKTHKe (0CTpOB
Baiirau); nasuune 106poBOJIbHOIO MHGOPMHUPOBAHHOTO
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CONJIacHsl Ha yyacTde B uccienoBaHuu. Kpurepuu uc-
KJIIOYEHUS] U3 MCCAEeOBAHUS — OTKa3 OT yyacTHs B
MCC/IE/IOBAHUM; TIPUHAJJIEXKHOCTb K JIDYTHM 3THOCAM H
METHCHI.

CromaroJiornueckoe o0ce/10BaHHe OCYLLECTBISIIH B
COOTBETCTBHH C MPABUJIAMH MEXK/LyHAPOAHOr0 CTaH1apTa
GCP u no MeroiuKe, pekoMeHJ0BaHHOU BcemupHoi
opraHuzauuei snpasooxpatetusi (BO3), ¢ 3anecennem
JaHHBIX 06CJIeI0OBaHHsl B KapTy OLIEHKH CTOMATOJIOTH-
yecKoro crartyca B3pocJbiXx W jetedt [21]. [lpoBenen
CTOMATOJIOTHYECKUH ocMOTp 14 neTell U MoapocTKoB
(0—14 gset) u 24 yesoBeK TpynOCNOCOGHOrO Bo3pac-
ta (15—64 ropa), nMpeacTaBsOUIUX KOPEHHOH 3THOC
octpoBa Batirau Apkruueckoit 3oubl PO.

KputepusiMH OLLEHKH COCTOSIHMSI TBEPAbIX TKaHekH
3y00B SIBJISJIMCH [MOKA3aTesJH pacnpoCTpaHeHHOCTH,
MHTEHCHBHOCTH Kapueca 3y6oB (unaexc Kapuec, [Tiom-
6a, YnaneHnHubifi 3y6 Jyisi BpeMEHHOTO, CMEHHOTO H MO-
crosinHoro npukyca (km, ki + KITY, KI1Y)), a takke
KoMmnoHeHThl uHaekca KITY [21]. Onpenensinu ypoBeHb
ruruensl nosoctu pra no Oral Hygiene Index Simplified
— OHIS [19], cocrosinue TKaHeil mapogoHTa (PUKCH-
poBanu no uuaekey Papillary, Marginal and Attached
gingiva index — PMA [17] u notepe npuKpenJeHus
TKaHe# napojonra [21]. KauecTBo cromarosioruyeckoi
MOMOLIM OLEHUBAJKM C TIOMOLIbIO HHEKCA YPOBHS CTO-
martosiorudeckoil nomotuu (YCIT) [8].

J17s1 aHa/mM3a CTOMAaToIOTHUECKOTO 3/I0POBbSI, CBS3aH-
HOIO C KayeCTBOM »KM3HU MALHUEHTOB, MCIOJb30BAJICs
pycckosizbiunbiii Bapuant Oral Health Impact Profile
(OHIP-14). ITo utoroBo# cymme GaJjijloB ONpeaessiiu
YPOBEHb KauecTBa »KU3HHU nauuentos: 0—12 — xoporwuii
ypoBeHb, 13—24 — ynoB/jeTBOpUTENBbHBIH, 25—56 —
HeyzoByieTBOpUTEbHBIA [ 10].

Jlnst craTucTHYeCcKOol 06pabOTKH pe3yJ/IbTaToOB HCIOJIb-
3oBaJju naket nporpamm Stata v.13.1 (Stata Corp, TX,
USA). Kateropuanbhble nepeMeHHble MPECTAB/IEHBI B
BHJle aOCOJTIOTHBIX YHCEJN U 10JIell, KOJMMUeCTBEHHbIE — C
MOMOLLLbIO MeJIHaH, ePBOro U TpeThero KBapTuiei — Me
(Q,; Q). s onpenesienus WAaHCOB BO3HMKHOBEHHS
ucxonia (cpeannii u Beicokutl KITY) ucnosb3osancst He-
CKOPPEKTHPOBAHHBINA JIOTHCTHYECKUH perpecCHOHHBIN
aHanu3. 3aBucuMasi nepemMeHHasi Gblia GMHAPHOM, rie
1 — KITY ot 0 no 8,9 (oyeHb HM3Kasi U HU3KAsi HHTEH-
cUBHOCTb Kapueca), 2 — KITY 9,0—32,0 (cpennsis u
BBICOKAsl MHTEHCHBHOCTb KapHeca), a He3aBHCHMasi —
BO3pAcCT YYaCTHHKOB B roax.

Y BCeX YYaCTHMKOB HCCJEI0BaHUSI ObIO MOJYYEHO
1HpOopMUpOBaHHOE coriacue. [TpoTokos uccienoBanus
0100peH JIOKANbHbIM 3THYECKUM KOMHTETOM M0 3THKE
OI'bOY BO CI'MY MunznpaBa Poccuu (nmpoTokos
Ne 03/5 or 27.05.2015 r.).

Pe3yabraThbi

CpenHuii Bozpact 06C/e0BAHHBIX NeTel W TOJ-
POCTKOB, TIPHHAJJIEXKAIINX K TPYIINe KOPEHHOTO ITHOCA
noceJsika BapHek ocrposa Baiirau, cocrasua 8,5 (4,0;
11,0) ropa. PacnpocrpaHeHHocTh Kapueca BO Bpe-
mennom npukyce (0,5—6 net) cocrasuia 50,0 %, a
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cpelHee 3HaueHue WHTeHcuBHocTH (kKm) — 1,5 (0,0;
4,5). PacnpocTpaHeHHOCTb KapHeca B CMEHHOM IpH-
kyce (7—12 ner) Bospocaa a0 80,0 %, a menuana
untencuBHoctu (kn + KITY) — no 2,5 (1,0; 4,0), uto
COOTBETCTBOBAJIO HU3KOH MHTEHCHBHOCTH KapHO3HOTO
npouecca. B 11e10M MHTEHCUBHOCTD OMpesesiaach Ha-
JIMUHEM KapUO3HbBIX BPEMEHHBIX U MOCTOSIHHBIX 3y0O0B, a
MJIOMOGHUPOBAHHBIX U yIaJeHHbIX 3y60B y 00C/aeI0BAaHHbBIX
MpakTUYeCcKH He ObLJIO BbIsIBJeHO. HacTh MOAPOCTKOB
(3 yesoBeka) Hy)KjiaJjachb B KOHCYJIbTAllMM Bpava-op-
TOJIOHTA.

Bspocnoe HacesieHue, BK/IIOUEHHOE B HCC/IEI0BAHUE,
cocTaBuio 24 uesioBeka. PacnipenesieHue yuacTHUKOB T10
BO3PACTY, T0Jy, YPOBHIO 00pA30BaHUsl MPEJICTABJEHO B
ta6s. 1. CraTucTHyecKd 3HAUUMOH BO3PACTHOH M T'eH-
JIEPHON pasHULbl MEK/y MPEACTABUTE/ISIMH KOPEHHOTO
3THOCA W IPYMNIOH CPaBHEHHUS! HE BbISIBJIEHO.

Tabauya 1
Pacnpenesenne 06cieq0BaHHbIX JHLL,
NPUHALJIEKAUX K KODEHHOMY 9THOCY, B COOTBETCTBHH
¢ IemMorpa)MuecKMMH XapaKkTepucTHKamu

[Tpusnak Kopentoii atHoc
Bospacr, Md (Q; Q,) 40,0 (30,0; 57,0)
ITos, n (%)
JKentunpl 13 (54,2)
My>KUHHBI 11 (45,8)
Yposenb o6pasosanus, n (%)
Cpennsisi IKoJ1a 10 (66,6)
Beiciiasi nikosa 1 (6,7)
KoJek/MHCTUTYT/yHUBE pCHTET 3 (20,0)
[Tocnenuniomuoe o6pasoBanue 1 (6,7)

AHanu3 pesysnbTaToB HCCJENOBAHMS MOKa3aJj, 4To
pacrpocTpaHeHHOCTb Kapueca B TpyIllle KOPEHHOTO
stHOCA coctaBuaa 100 %, MHTeHCHBHOCTL KAPHO3HOTO
npouecca no unaekcy KITY cocrasuio 15,0 (8,0; 25,5).
CorylacHO BBITIOJIHEHHOMY PErpecCMOHHOMY aHaju3y ¢
KasKIbIM I'OJIOM ILIaHC HMETh CpeJiHee H BBICOKOe 3HaYeHHe
KITY nosbimaercs na 11,8 (95 % JAM: 1,03—1,21) %,
p = 0,005).

Paccemorpenne komnonentos KITY no3Bosinio Bbl-
SIBUTh CpeliHee 3HaueHue KapuosHbix — 2,0 (0,5; 3,5),
nyom6upoBanubix — 1,0 (0,0; 3,5) u ynanennoix — 6,0
(1,5; 22,5) 3y60B.

[lo MaHHBIM HACTOSIIIETO HCCIIENOBAHHSI, YPOBEHD [HIH-
€HbI MOJIOCTH PTa Y BCeX 00CAETIOBAHHBIX ObLJ XOPOLIHUM:
1,0 (0,3; 1,0). ITpu sToMm naponoHTosIOTHYeCKas 3a6oJie-
BaeMocTh 6bu1a caenytoias: cpead KMHC 10 yenosek
(41,7 %) umenn 310poBbIii napoaoHT, y 8 (33,3 %)
Obl BbisiBJEH THHIUBHT, Y 6 (25,0 %) — napooHTHT.
Torna kak cpentee snauenne PMA cocrasuso 0,0 (0,0;
15,0) % cpenu KOPEHHOTO HACEJEHHS, YTO CBUACTEIb-
cTByeT 06 OTCYTCTBMH BOCIAJIEHHUS.

OneHka noTepu NMPUKpervieH:st oTpaxKeHa B TabJ1. 2.
B 0CHOBHOM BbISIBJISIIUCH CEKTAHTBI C TIOTEPei MpUKpe-
naennst 0—3 mm (75,0 % o6enenosannbix), y 4,2 %
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YY4ACTHHKOB ObIJIH BbisIBJIEHbI MTAPOJIOHTAJIbHBIE KApMaHbl
4—5 mm, 20,8 % umesn yaaJieHHble CEKCTaHThI.

Cpennee 3nauenue nokaszartenst YCIT cpenu npen-
crasuresieit KMHC cocrasuio 13,4 (0,0; 61,3) %, uto
SIBJISIETCS] HEJOCTATOUHBIM YPOBHEM.

Tabauya 2
CreneHb NoTepu NpUKpenieHns TKaHeii napogonra, n (%)
Kon Kopennoit stHOC

[Torepsi npukperyienuss 0—3 mm (kox 0) 18 (75,0)
[Torepst npukpervienuss 4—95 mMm (kox 1) 1 (4,2)
[Torepsi npukperienuss 6—8 mm (kox 2) 0

[Torepst npukperuienuss 9—11 mMm (kon 3) 0
YnaneHnuble ceKeTaHThl (Ko X) 5 (20,8)

Cpennuit cymmapHbiii 6aJil OTBETOB Ha BOIMPOCHI
OHIP-14 y yyacTHHKOB HCC/eI0OBaHHUS COCTaBU 6,5
(2,0; 12,0), uTo CBHIETEIBCTBOBAJIO O XOPOLIEM YPOBHE
KAuecTBA »KU3HU OIMPOLIEHHbIX, CBA3AHHOTO CO CTOMA-
TOJIOTMYECKUM 3[10POBbEM.

O6cyxaeHue pe3yibTaToB

[IpoBenentnoe cromartosiorndyeckoe obcJenoBaHue
BbISIBUJIO 3HAYUTEJbHble NMPOGJEMbl CO 310POBbEM
MOJIOCTH pPTa y OCTPOBHBHIX KHMTeJsel ApKTHUECKOH
3oHbl P®. YnaneHHoCTb 0CTPOBHOH TeppuTOopHuHu Baii-
raya HakJajblBaeT CBOH OTMEYATOK Ha AOCTYMHOCTb U
CBOEBPEMEHHOCTb CTOMaToJoruyeckol nomoutu. Tax,
86,0 % pecrnonaeHToB ocTpoBa Balirau He moJyyasu
CTOMATOJIOTHYECKYIO MOMOILb B Te€UeHHH OT D 1o 8§
seT. B ocnoBHOoM o6patienue 6by10 CBSI3aHO C yjaaJe-
HueM 3y0OOB, TaK KaK MPopUAaKTUUECKHE OCMOTPbI Ha
ocTpoBe Baiirau B HacTosillee BpeMs He MPOBOASATCH,
4TO CBSI3AHO C TPYAHOAOCTYHOCTbIO M OTAJIeHHOCThIO
OCTpPOBA OT LIEHTPAJbHOH OKPYXKHOU OOJbHHIBI T.
Hapbsn-Map. CienyeT OTMETHTBb, UTO HECMOTPSI Ha
Hu3kuil YCIT u BbICOKYIO HYKIAeMOCTb B CTOMATO-
JIOTUUYECKON TIOMOILH, PECMOHIEHThl IEMOHCTPUPYIOT
XOpOLUMH YpOBEeHb KayecTBa »KU3HM, CBSA3aHHOTO CO
CTOMAaTOJIOTHYECKUM 3JI0POBbEM.

CorslacHO MHOTOUHCJ/IEHHBIM HCCJIEIOBAHUSIM TIpe-
JbIIYLIUX JIET, YacToTa Kapueca 3yO0OB cpely JeTei
Bcex Bo3pactoB koJiebsercss ot 50 no 80 % Kak B
Pa3BUBAIOLLMXCS, TAK U B Pa3BUTbIX CTpPaHAaX, B pasHbIX
STHHYECKHUX TPYIMax, y »KHUTeJell TOpooB U CeJbCKOH
MECTHOCTH, UTO He TIPOTHBOPEUUT pe3yJbTaTaM, ToJy-
UEHHBbIM B HacTosileM uccienoBanuu [13, 16, 22, 23].
[1pu 3TOM Ba)KHO OTMETHTb, UTO MHTEHCUBHOCTb KapHeca
B HCCJlielyeMoH rpynme Oblla HECKOJNbKO HUXKE, YeM B
paHee BbINOJIHEHHBIX paborax [2, 9, 18, 22].

Yro KacaeTcst AAHHBIX O BEICOKOH pacrpoCTpaHEHHOCTH
1 UHTEHCHBHOCTH KapHO3HOTO Mpoliecca U 3a60JeBaHnH
NapoJIoHTa CPe/I yUaCTHHKOB TPYLOCNOCOGHOT0 Bo3pac-
Ta, TO OHU COMOCTAaBUMbI C pe3y/bTaTaMH paHee Mpo-
BeJIeHHBIX HCCIEI0OBAHNH CTOMATOJIOTHYECKOTO 310POBbSI
JIML, TPOXKUBAIOIIMX B SKCTPEMAJIbHBIX KJANMATHIECKHX
yeaoBusix Ceepa Poccun [4, 6, 9, 11].
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OpurvHanbHble cTaTby

He6osblioe KoauuecTBO MJAOMOUPOBAHHBIX 3yOOB
y JIHL, MOCTOSIHHO IPOXKMBAIOLIMX B YCJIOBHSIX OCTpPO-
Ba Bailirau, kak M TeHaeHUMsl K ylaJieHHI0 3yOOB IpU
MOJIyYEHUH CTOMATOJIOTHYECKON MOMOLLH, O€3yCJ0BHO
SIBJISIETCS CJIEJICTBUEM TPYAHOAOCTYIHOCTH TJIAHOBOTO
CTOMATOJIOTHYECKOIO JIEUEHHs] U HEBO3MOXKHOCTH OCY-
11eCTBJAEHUST 3y6OCOXPAHSIONINX MaHUMyasuui [4, 7],
a TeM 0oJiee Ha OCTPOBHBLIX TEPPUTOPHUSIX APKTHKU C
3aTPyAHEHHbIM COOOLIEHHEM C MaTEepPUKOBOH 4acTblo,
YTO HE TIPOTHBOPEUUT pe3yJibTaTaM paHee NPOBEIEHHbIX
ncenenosannit YCI1 B Apxanrensckoit obmactu [11].

JlocTaTouHo BbICOKasi CaMOOLIEHKA KauecTBa XKH3HH
HeHLleB ocTpoBa Bafiray, cBsI3aHHOrO CO CTOMATOJIOU-
YeCKHUM 3/10pOBbEM, BOBMOKHO, 0ObSICHAETCS HAJIHUHEM
Cepbe3HbIX COLMAJbHBIX TPo6J1eM, TAaKHX Kak 6e3paboTH-
11a, 3/10ynotpebJ/ieHne ajlKorosieM, OTCYTCTBHE IPAMOTHbBIX
PYKOBOJIMTeJIel, HU3Kasi 3apaboTHas Nyiata v Apyrux [ 3],
KOTOpbIe SIBJISIIOTCS Gosiee TPUOPUTETHBIMM, YeM BOTIPO-
Cbl, Kacalol1ecst CTOMaTOJI0rHYeCKOro 6J1aronoJtyyHusl.

Takum o6pasom, MCX0Isl M3 pe3yJ/bTAaTOB HalUero
MCC/IeIOBaHHUS, TIPOBEJIEHHOTO Ha ocTpoBe Baiirau, 1e-
J1eco0Opa3HO YCUJIMTb CHCTEMaTHYECKHEe MEIHLMHCKHE
MEepOINpUATHS 10 COXPAHEHUIO U MOBBILIEHHIO CTOMATO-
JIOTUYECKOT0 3/10POBbsl M CBSI3aHHOTO C HMM KayecTBa
x)usHu KMHC B yc/IoBHSIX MOCTOSIHHOTO OCTPOBHOTO
MPOKUBAHUST B APKTHKE 10 CJIEIYIOLUIUM OCHOBHBIM, 110
HauleMy MHEHHIO, TPUOPUTETHBIM HarpaBJAeHHUSIM:

1. PaspaGotka pernoHasbHOH nporpammbl, Harnpas-
JIEHHOH Ha Co3JaHue JOCTYMHOH CTOMATOJOTHYECKOH
TIOMOILM M pacrpocTpaHenre HH(GoOpMauK o crnocobax
TMOJIEP2KAHUST CTOMATOJIOMHYECKOTO 310POBbSI B YCJIOBHSX
[I0CTOSIHHOTO [1POXKUBAHUS B TPYAHOAOCTYHBIX OCTPOB-
HBIX pafioHax ApkTHueckoro pernona PO.

2. YcuseHHe HermocpeCTBEHHOH padoThl ¢ HaceJse-
HHEM, B YACTHOCTH C KOPEHHbIM 3THOCOM, 10 BOIIpOCaM
MOBbBILLIEHHS MOTHBALMK K MPOPUIAKTHKE U JIEUEHHIO
CTOMATOJIOTHYECKHX 3a60JeBaHUH.

3. MeXMCUUIIMHAPHBIN HAyYHbIH aHAJH3 BO3MOXK-
HOH CBSI3M COCTOSIHUSI OPraHOB W TKaHEH I0JIOCTH pTa
€ 0COOEHHOCTSIMU aJIMMEHTApHOTO CTaTyca, XKHPOBOTO U
JIMITMHOTO 0OMeHa KPOBH, MHKPOOGHOLLEHO30M I10JIOCTH
pTa B yCJIOBHUSIX MMOCTOSIHHOTO TIPOXKUBAHUST B APKTHKE.

JlaHHble HarpaBJ/eHUs! ABJSIIOTCS JajbHelLIeH Ledblo
HaUIMX HAay4yHbIX pa3paboTOK.
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BO3PACTHbIE U3MEHEHUS YPOBHA NOKO3bl, MPOUHCYJIUHA U UHCYJIUHA
B KPOBU Y HUTENENA POCCHHCKON APKTHKM

© 2021 r. ®. A. buukaesa, T. b. KoBaneHko, A. A. buukaes, b. A. LLeHrod, T. B. TpeTbsikoBa

OIBbYH «®epepanbHblit MccnenoBaTenbCkuii LEHTP KOMNNEKCHOTO M3yYeHUs ApKTUKM
umenun akagemuka H. M. Naseposa YpO PAHy, r. ApxaHrenbck, Poccus

BeeaeHue. [poxuBaHue B 3KCTPeManbHbIX NPUPOLHO-KNMMATUYECKUX YCNOBUAX ApKTUKM crnoco6cTByeT opMUpoBaHUi0 ocoboro Tvna
MeTaboNN3Ma MIOKO3bl M €ro PeryaupyoLmux 3BeHbeB, OfHAKO Hay4YHOH MHAOPMALMM O BO3PACTHbIX U3MEHEHUSAX BbILIEYNOMAHYTLIX MPO-
L|ecCoB HeAO0CTaTOYHO.
Llenb. N3yyutb BO3pacTHble U3MEHEHUS YPOBHSA MIOKO3bl U €ro Peryiupylolnx 3BeHbeB — NPOMHCYANHA U UHCynuHa Yy xuTeneli Cesepa.
Metoabl. B nonepeyHoM MHOrOLEHTPOBOM UCCNEAOBAHUM NPUHAAKM yyacThe 1 058 npaKTMYeCKM 340POBLIX UL, 000Mx nonos 16-74 ner,
629 13 KOTOPLIX MOCTOAHHO MPOXMBAIT B apKTUyeckom (AP) u 429 — B npuapkTuyeckom (MP) peruoHax. 06cnepyembie 6bIM nogeneHbl
Ha Bo3pacTHble rpynnbl 16-21, 22-35, 36-45, 46—60 u 61-74 net. B CbIBOPOTKE KPOBM UMMYHO(EPMEHTHBIM METOAOM OMpPEAENeHo Co-
LepaHue NPOUHCYNMHA U MHCYNMHA, @ METOAOM CNEKTPOPOTOMETPUYECKOrO aHaNn3a — ypoBeHb MIOKO3bl. [INS OLEHKN HANNYUS UHCYNHO-
PE3UCTEHTHOCTU PAcCYUTLIBANU BEAUYMHBI NPOUHCYIUH/MHCYNNH U uHaekca HOMA. CTaTucTuyeckuii aHanu3 AaHHbIX NPOBOAUAM C MOMOLLbIO
Kputepus MaHHa — YUTHM ¢ Koppekumeli no boHheppoHN 1 KoppensLMOHHOrO aHanu3a ¢ pacyeToM koddduumeHTa koppensaumumn Cnupmera.
Pe3ynbratbl. C BO3pacToM y ceBepsiH COAEpPXKaHWe MIOKO3bl B KPOBU MOBLIWANOCh, HO y 06Cnef0BaHHbIX B Bo3pacTe 16-21 roga B P no
CpaBHEHUIO CO CBepCTHUKAaMW B AP ee ypoBeHb Obll 3HAYMMO Bbllwe, a y Nuy, ¢ 22-35 fo 61-74 neT (kpome 46-60-1eTHUX) perMoHanb-
Hble pas3nuyua crnaxusanuce. B AP ctatucTnyeckn 3HauMmoe noBbIWEHME YPOBHA MIOKO3bl HAaYMHaNocb He B 36-45 net, kak B P, a B
22-35 neT. [lons nnL, C NOBbLILIEHHBIM COAEPXKAHWUEM OKO3bl B 46—60 U 61-74 rofa Gbina Gonbwe B AP, yem B MNP (22,5 % u 33,3 %
npotuB 14,7 % n 27,9 %), 4TO COYETANOCh CO CMELLEHUEM YPOBHSA NPOUHCYNNHA B CTOPOHY CBEPXHOPMATUBHOTO 3HaueHus (37,5% u 33,3 %
npoTuB 24,7% n 28,8%), UHCYNMHA — HUXe HopMaTuBHOTO (57,5% wu 53,8 % npoTus 74,0% u 36,8%).
BbiBopbl. CHIKEHME YyTUAU3ALMY [IOKO3bI Y CEBEPSAH C BO3PACTOM CONPOBOXAANOCH NOHUKEHUEM UHTEHCMBHOCTM NPOLECCUHIA NPOUHCYNNHA
B WHCYNMH, 4YTO, NO-BMAMMOMY, FOBOPUT O PaHHEM MCTOLWEHUU (YHKLMOHANLHON W PeLenTOpHOM aKTUBHOCTU [-KNeToK NopKenyno4yHoi
Xenesbl U MOXET OTpawaTb CKpbiTble OPMbI HAPYLWEHWA TOMeoCTasa MI0KO3bl, NPUYeM Gosiee BbIpaXeHHble y XuTenen AP.

Kntoyesbie cnosa: roK03a, NPOMHCYNNH, MHCYNUH, BO3pacT, ApKTuKa

AGE-RELATED CHANGES IN BLOOD CONCENTRATIONS OF GLUCOSE,
PROINSULIN AND INSULIN AMONG RESIDENTS OF THE RUSSIAN ARCTIC

F. A. Bichkaeva, T. B. Kovalenko, A. A. Bichkaev, B. A. Shengof, T. V. Tretyakova

N. Laverov Federal Center for Integrated Arctic Research of the Ural Branch of the Russian Academy of Sciences,
Arkhangelsk, Russia

Introduction: Extreme natural and climatic conditions of the Arctic have led to development of a special type of glucose metabolism
and its regulating links, although the evidence on age-related changes in these mechanisms among Arctic residents is still scarce.
Aim: To study age-related changes in blood concentrations of glucose, proinsulin and insulin in residents of Russian circumpolar territories.
Methods: In total 1 058 healthy individuals of both genders aged 16-74 years took part in a multicenter cross-sectional study. Of them,
629 permanently lived in the Arctic region while 429 were residents of the Subarctic areas. By age the participants were classified as
16-21, 22-35, 36-45, 46-60 and 61-74 years old. Concentrations of proinsulin and insulin were determined by the enzyme immunoas-
say methods while glucose level was assessed by spectrophotometric analysis. Between group differences in numeric characteristics
were analyzed using Mann-Whitney tests with Bonferroni correction. Associations between variables were studied by non-parametric
correlation analysis.
Results. Blood glucose concentration increased with age. Among the 16-21-year-olds, higher concentrations of glucose was observed
among Subarctic residents. Regional differences reduced in parallel with age. In the Arctic region, an increase in blood glucose in
comparison with the youngest group began from 22-35 years while in the Subarctic region. The proportion of people with high glucose
levels in age-groups 46-60 and 61-74 years was greater among the Arctic residents compared with their Subarctic counterparts (22.5%
and 33.3 % vs. 14.7% and 27.9 %). This was combined with greater proportions of people in the AR with increased proinsulin levels
(37.5% and 33.3 % vs. 24.7% and 28.8%) and decreased levels of insulin (57.5% and 53.8 % vs. 74.0 and 36.8 %).
Conclusion: A gradual decrease in glucose utilization with age seems to be associated with a decrease in the intensity of proinsulin
processing into insulin suggesting early depletion of the functional and receptor activity of pancreatic p-cells. The changes were more
pronounced among the residents of the Arctic areas compared to their Subarctic counterparts.

Key words: glucose, proinsulin, insulin, age, Arctic
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BBenenne

CorgacHo nosicueram BeemupHoit opranusauuu supa-
BOOXPAHEHHsI CETOJIHS M0 BCEMY MMpPY HACUMTbIBAETCS
422 MJH B3pOCJIbIX, CTPAJAIOLLMUX CaXapHbIM AHabeToM
(CH), nasi cpaBHenust B 1980 romy ux 6biio 108 muH
u, no nporuodam, K 2030 rogy 6yner 6osee 300 man
yesoBek [17, 19]. Tak, BeicoKast pacmpocTpaHeHHOCTb
CJ1 BbisiBjiena B aguarckux [21, 23] u eBponerickux [ 18,
19, 27] ctpanax. 3ameTHOe yBesiHueHHe YUCIa GOMbHBIX
a1MabeToM oTMeuaeTcst B cTpaHax ABcrpasuu U Adpuku
[18, 25]. Yucnennocts nauuentos ¢ CII B Poccuiickoii
Denepauyn (PP) ¢ 2000 rona Beipocaa B 2,2 pasa u
na 01.01.2019 roaa cocrasuna 4 584 575 (3,12 %
Hacesienust P®) [15]. Poct pacnpocrpanenHoctd CJI
OTMEYeH W Ha TEePPUTOPUH APKTHUECKOTO PEruoHa,
rge oHa, no uccaenosanusiMm 1960—2000 rogos, Gblia
HHM3KOH, 0COOEHHO cpeard aGopHIeHHOro HaceJeHHs,
W cocTab/siia, Hanpumep, cpead sikytos 0,5—0,75 %
[3], a cpeun uykueit u sckumocoB YUykotku — 1,8 Ha
1 000 yesnosek. ITo cBepenusim 1994 ropa cpean Ha-
cesienust noc. Hesbmun-Hoc 6b1o 3aperucrpuposano
Bcero tpu cayuast CII, a k 2008 rogy ux uucio BO3-
pociio go 12 [28]. Hauunas ¢ 2007 rona CJI siBasieTcst
OJIHUM M3 pacrpoCTpaHEeHHbIX SHIAOKPHHHBIX 3a60JieBa-
HUI y ceBepsiH, B YACTHOCTH, PaClpOCTPAaHEHHOCTb €ro
B fImasno-Heneukom aBTOHOMHOM OKpyre cocTaBuJia
2 723,9 uvesioBeka na 100 Tbicsiu HaceseHus, B Henew-
KOM aBTOHOMHOM okpyre — 3 204,7 dyejioBeka W elle
Gouibiiie B ApxaHresibekoit oosact — 3 884,8 yesioBeka
Ha 100 Tbicau nacesnenusi [6]. Pacnpocrpanennocts CJ1
2-r0 THUMA yBeJHUYMBAETCA C BO3PACTOM U JIOCTHraeT
Makcumyma B Bospacre 60—74 jet [30].

Kak usBecTHO, MHCy/aHHOpesucTeHTHOCTh (MP) siB-
Jisietcst KioueBbIM (hakTopoM passuthst CJI 2-ro Tuna.
BoJsiee paHHuMM uccsienoBaHUsIMU ObLJIO YCTaHOBJIEHO,
UTO TMPH MPOKUBAHUH B ycJoBUsX ApkTuku u Kpaii-
Hero CeBepa KOHILIEHTpALMS [JIIOKO3bl B KPOBHU JilojieH
CHMXKaJlaCh 10 BEJHYMH, XapaKTepHbIX Wi HUKHEH
rpaHuLbl PU3HONOTHUECKOH HOPMbI Ha (hOHE CHHXKEHHUS
KoHIleHTpaluu uHcyanna [ 1 1]. PeaysibraTol Hainx 6osiee
PaHHHUX HCCJIeJ0oBaHUH [2] CBUAETE/IBCTBYIOT O TOM, YTO
CMellleHHEe YPOBHSI MPOUHCYJHHA, HHCYJMHA B CTOPOHY
HHU3KUX 3HAYeHHUH, 0COOEHHO Yy OcemIblX aGOpPUTreHOB
Cesepa, cocrasuno 15,0 % ornocurennno 8,0 % y
KouylolMxX. Bmecre ¢ TeM, 0 MHOrOUHC/IEHHBIM JIaHHbBIM,
y CeBepsiH C BO3PACTOM M0 YPOBHIO IVIIOKO3bl U HHCYJUHA
BCTpeualoTCsl TPOTHBOpeUnBLIe JaHHble [4, 16, 24, 26,
29], uto TpebyeT yTOUHEHHSI BO3PACTHbIX M3MeHEHHH
FOPMOHOB TMOJLKEJYI0YHOH 2KeJle3bl U HX POJIM B obecrie-
UEHHH YPOBHS IVIIOKO3bl, 0COOEHHO YISl JIML, APKTHUECKHUX
(3anoJisipHbIX) TEPPUTOPHI. DTO CBA3AHO C MEPEXOAOM
UX Ha «eBPOMEHCKUI» TUI MUTaHUS C yMEHblIEHHEM
B paldoHe 104 GeJNKOB U npeoOaajaHueM KHUPOB U
YIJIEBOJIOB, UTO MOXKET BJIUSTh Ha (DepPMeHTHbIE CHCTe-
Mbl, U3MEHSISl aKTHBHOCTb MeTab0JMIECKHX TPOLECCOB.

BroiwenepeuncyieHHble U3MEHEHHSI BHOCAT KOPPeK-
TUBbI B BbIABUHYTYIO JI. E. [laHuHbIM KOHUeNLHIO 0
(hOpMUPOBAHUH KTOJISPHOTO METAGOJHUECKOTO THIIA,

Original Articles

HeoOXOAUMOr0 PH BLICOKOH CTeNeHH aanTalyi K 9KC-
TpemaJsbHbIM pakTopam CeBepa M 06ecrneynBalolIero
CHHM2KEHHE PHCKA PAa3BUTHUA METa00/HUYECKHX 3a00J1e-
BaHu# [11]. CsienoBaresibHO, H3yUYeHHE COAEPXKAHUS
TJIIOKO3Bl M €€ PeryJMpylollnX 3BeHbeB (MPOHHCYJHH
M MHCYJIHH) Ha COBPEMEHHOM 3Tare sIBJsieTCsl aKTy-
aJIbHBIM JUJI51 TOHMMAaHMs1 BO3PACTHBIX TpaHchopMaLUi
B FOMeOCTase IVIIOKO3bl TIPH afanTaliy opraHusma K
ycsoBusiM CeBepa pas/IMuHbIX KJIMMaTOreorpapuueckux
TepPUTOPHUI.

Lenb paGoThl — olLEeHKA M3MEHEHHH YPOBHs IVIIO-
KO3bl M €ro PeryJupylolilX 3B€HbEB — MPOUHCYJIHHA
¥ HHCYJHHA Y >KUTeJIeH LUPKYMIOJISIPHBIX TEPPUTOPHH
B 3aBHCHMOCTH OT BO3pacTa Ha COBPeMEHHOM 3Tarle.

Mertoapl

[IpoBeneHo nonepeuHoe UCCIENOBaHKE O MaTepHaIaM
20 skcnennumi 2009—2020 romo, MapuIpyT KOTOPbIX
0XBaTbIBAJI CJIEMYIOLLHE TEPPUTOPUH: APKTHUECKUI PErHOH
(AP) — n. Hesibmun-Hoc Henerikoro aBToHOMHOT0 OKpy-
ra (67°59' ¢. w.), n. Hecb (66° 36’ ¢. u1.) 3anoasipHoro
paitona; 1. CoBnosibe (65° 18’ ¢. u1.), 1. CosiHa (65°46' c.
ut. ), ¢. Josrowenbe (66°02' c. 11.) MeseHckoro pailoHa
— MpeacTaBuiu 22 % obcnenyembix gl SImasno-He-
HeUKUH aBTOHOMHbIH oKpyr — c¢. Césixa (70° 10" c. u1.)
SImasbekoro paitona, r. Haapim (65° 32 ¢. u1.), ¢. Hbina
(66°37' c. u1.), c. Hopu (66°09' ¢. u1.) HagbiMcKoro pati-
oHa; ¢. [bia (70°54' ¢. m1.), c. [a3-Cane (67°22' ¢. 11.),
n. TazoBckuit (67° 21" ¢. w.), ¢. Antunatora (69° 06’
c. u1.) TagoBckoro paitona; c. Toabka (64° 00" c. w1.),
¢. KpacHocenbkyn (65°42' ¢. u1.) KpacHocebKynckoro
paiiona — npeactaBuin 78 % o6cienyembx gl K3
Hux 55 % coctaBuau aGopureHHoe (HeHIbl, KOMM)
u 45 % MmecTHoe eBponeouaHoe Hacenenue. Ilpuap-
ktudeckuit pernon (ITP) Gbu1 npejicraBieH MeCTHbIM
(pyccKuM) HaceJieHHEM, XKUTEJH KOTOPOTO POJAUJHUCH
BBIPOCJIM Ha TEPPUTOPHUSIX I. ApxaHresbek (64°54" ¢. 1),
n. [lunera (64°41' c. w.), n. Konowa (60°58" ¢. m1.),
¢. Pukacuxa (64°32’ c. 1. ) ApxaHresibcKoH 06J1acTH; IO
o0c/e/lyeMbIX JIULL PETHOHA COCTABUJIM COOTBETCTBEHHO
30, 25, 20 u 25 %. O6caenoBansl 1 058 yesoBek B
Bo3pacte 16—74 sert.

B uccaenoBaHuu NpUMEHsIIM KPUTEPUH HCKJOUe-
HUS — npulljoe HacesdeHnue, Hanuuue CII, cepueu-
HO-COCYAUCTBIX 3a60JieBaHUi, 60JIe3HEH IIUTOBUIHON
JKeJe3bl, OCTPBIX MAaTOJOTHUECKUX COCTOSTHHE U 000-
CTpeHUsl XpoHHUecKUX GoJsiesHell. Bee snua G6blin U3
ypcJia 100poBOJIbLIEB M JlaJid corjlacke Ha ydyacTHe B
UCCJIe/IOBAHUHU, KOTOpoe Obllo 0100peHO KOMHCCHeH
no GMOMEJMIIMHCKOH 3THKe (3acelaHHe 3THYECKO-
ro koMmutrera MHCTUTYTA (PU3HOJOTHH MPHPOJHBIX
anantauui PIBYH OUMUKHMA PAH or 28.12.2017)
U TPOBEJEHO COMacHO XeJbCHHKCKOH JeKJapaluu
BcemupHO# MeUMUUHCKON accolauuu 06 3TUUECKUX
MPUHILMIIAX TPOBEJIEHUS MEIUIHUHCKUX UCCIeI0BAHUM
(2000). To6poBoJiblibl OblM 3apaHee MPOUHDOPMHU-
POBAHBI O MPEACTOSLLEM HUCCAEIOBAHUM U MPULLIH Ha
(e ibalLIePCKO-aKYLLIEPCKUH MYyHKT B JeHb 06cJjen0-
BaHus. [lepBoHauya/ibHO MPOBOAUJCS (PU3HKAJBHBIH
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OpurvHanbHble cTaTby

ocmoTp Bpauamu (JloGanos A. A., [lonos A. W.,
Hy6unun K. H., Anpoporos C. B., Koukun P. A)),
Ha OCHOBAHUH 3aKJIOUEHHUsS] KOTOPBIX [€J1aJCsl BBIBOL,
0 COCTOSIHMH HX 3JI0POBbsl U OMPeNesiJioch yyacTHe
B uccepoBanuu. CH60p 6UOJOrMUECKOro MaTepuaJsia
MPOBOMMJICS BO BpeMsi MeOCMOTpa ¢ COOJI0IeHHeM
Bcex npasuJga 3a6opa kpoBu ¢ 8.00 no 10.00 yacos
Hatoulak B BakyTtailHepbl Beckton Dickinson BP.
OnHoBpeMeHHO OblJIO MPOBEAEHO aHKETHPOBAHHUE,
Kacalolleecsi Bo3pacrta, aHTPOIOMETPHYECKUX IAHHBIX,
HaJIMuUsl XpOHHUECKHX 3a6oJieBaHMiH, cTaxka paboThl,
BpeJHbIX PUBbIUEK, YPOBHS (PU3UUECKON AKTUBHOCTH,
XapakTepa MUTaHUS U Jp.

Cornacno knmaccucukanuy, npunstoit Ha VII Beeco-
to3Hoil KoH(epeHuuu AITH CCCP (Mocksa, 1965) no
npo6JjeMaM BO3PACTHOH MOP(OJOTHH, (PH3HOJOTHH H
6uoxumui [ 1], obcnenoBanuble Jna OblIM pa3aesieHbl
Ha Bo3pacTHble rpynmsl (Taba. 1).

Tabauya 1
O6cnenyemble BO3pacTHble IPyNbl
KosnuectBo o6c/1eyeMbIX JIHLL
Thynna Bospacr, Jier [1P (mectHOe |AP (aGopureHsi
pycckoe / Heabopure-
nacesienue, %) Hbl, %)
l-1 |16—21 (1oHOIECKMIT) 60 50 (55 / 45)
9.4 [?2735 (I-ii nepron 80 155 (57 / 43)
3peJioro)
3. [36745 (2-fi nepuon 89 | 100 | 151 (60 / 40)
3peJioro)
4oy [#6760 (3-fi nepuon 120 175 (54 / 46)
3peJioro)
5-s1 |61—74 (noxuJoit) 80 98 (52 / 48)

HMmMyHO(epMEHTHBIM METOIOM C TMOMOLIBIO HAaGOPOB
DRG Instruments Gmb H Ha nniaHiieTHoM aHasmsarope
11t iMMyHogepmeHnTHoro ananusa (MDA, ELISYS Uno,
Human Gmb H, [epmanusi) u doromerpe StatFax 303
(CILIA) B cbIBOPOTKE KPOBH OMPENEJsINn ColepKaHHe
npouncyanua (ITpoHne, nopma 0,7—4,3 nmonn/1) u
uHcynuHa (Mue, nopma 2,1—22 MkEn/mi). B CbIBOPOTKE
KPOBU METOJIOM CMEKTPOPOTOMETPHIECKOTO aHAJIH3a Ha
6uoxumudeckom anasnuzatope «OYPYHO CA-270»
(SInonus), ananuzaropax «buosa6-100» (Poccus),
«Cary 50 Scan» (ABcTpasusi) ornpeesieHbl YPOBHU
rioko3bl ([0, Hopma 3,9—6,1 MMOJIb/JI) C MCIIOJIb-
3oBaHueM HaGopor Chronolab AG (Ilsefiuapusi). dns
olleHKH uHcyanHopesucrentHocTH (MP) paccuurtbiBanu
unzeke HOMA (Imo HaTowak (Mmoaib/a1) x MHe HaTo-
mak (MKE/mi)/22,5; Hopma He Goslee 2,86) U BeIHUHHY
npouncyun/uucyann (IpoHnce/Mnce).

CratucTHuecKnil aHaiu3 coOpaHHBIX AaHHBIX BbI-
noJiHsiacs B nporpamme IBM SPSS Statistics 22.0 [9].
[TostyueHHbIe BHIGOPKH MPOBEPSIIIUCH HA HOPMAJILHOCTD
pacrpejeJsienusi o pedysnbratam Kputepusi Lllanupo —
Yusika. B cBsiau ¢ TeM, uTo Oblsa BbIsSIBJIEHA aCUMMETPHS
pacrpejesieHus, pacCuMThiBalucCh Meauanbl (Me), 25-i
v 75-ii nepuentuaun. CraTucTuueckasi 3HAYMMOCTh
peruoHaJibHbIX Pa3JUYUil MeXJy aHaJOTHYHLIMH
BO3PACTHBIMU TPYMNAMH ONPeeisijach ¢ MOMOLLbIO
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kputepuss Manna — Yurtuu. KareropuasibHble jnaH-
Hble CPABHHUBAJIM C MOMOLLbIO KPUTEPUS XH-KBajapaT
[Tupcona. OueHKY CTaTHCTHUECKH 3HAUMMBIX pas-
JIUUHN MeXKJy MATbI HE3aBUCHMbBIMH BO3DPACTHBIMH
rpynnamu BbITOJIHSAJIM C HCMOJb30BAHHEM KPUTEpPHS
Kpyckana — Yoanuca (H-tect). [lpu o6HapyxeHuu
pPas/IHuUil MeXJy IpyniaMu MPOBOAUIUCH MONapHble
CpaBHEHHUS] C MOMOLIbI0 KpuTepuss MaHHAa — YUTHH.
Jlnst ynepskauus oliiGKK epBoro Tuna B npeaesax 5 %
HCTI0JIb30BasH nonpaBky bongpepponu. Koppektuposka
3HAaYeHUH YPOBHS CTATUCTUUYECKOH 3HAUUMOCTH MTPOU3-
BOAMJIACh N0 hopMyJie: pA = p X m, rie p — ypoBeHb
CTaTHUECKOH 3HAYMMOCTH; PA — CKOPPEKTHPOBAHHOE
3HaueHHe p; m — 4YHcJJ0 cpaBHeHHH. OLEHKY CBSI3H
BO3pacTa B BHUJIEe HENpepbIBHOH BEJHYHHBbI M H3yya-
eMbIX MapaMeTPOB OCYLLECTBJSAIACH C TPUMEHEHHEM
HermapamMeTpUYeCKOTO KOPPeJIAIIMOHHOrO aHaJju3a ¢
pacueTom Ko3dpduuuenta Cnupmena (r). [10].

Pe3yabraThbi

[To pesysnbraTam Haulero Mccjea0BaHHs BbISIBIEH
CTaTMCTHUECKH 3HAUMMO BBICOKHE YpPOBEHb TJIIOKO3bI Y
o6cnenyembix | -ii rpynmbl [1P no cpaBHenuto ¢ ypoBHeM
aHaAJIOTMYHOK Bo3pacTHol rpynmnbl AP ¢ nocsenyoumm
CrJIaKHBAHHEM DPETHOHAJIbHBIX pasauuuii (tabua. 2).
B AP HaumeHbllIe YPOBHH TJII0KO3bI Obl/IM OTMEUEHbI Yy
JIMLL IOHOLIECKOTO BO3pAcTa CO CTATHCTHUYECKH 3HAYNMO
HHU3KHMH 3HaYeHUSIMU 110 CPaBHEHHUIO ¢ 6oJiee CTapLIMMU
BO3pACTHBIMU rpynnaMu. Mexxy Juuamu 2-i u 3-ii rpymnn
kak [1P, tak u AP B ypoBHSIX IIIOKO3bl 3HAUKMbIE pa3-
JIMYUS He ObLIM OTMEUEHbl, HO B 00OOMX PErHOHAX ObLIH
3apETHCTPUPOBAHBI HU3KHE €r0 3HAUEHHST OTHOCHTENLHO
Ji 4-it v 5-i rpynn. B TP noBbliieHue ee ypoBHsi po-
MCXOJIUJIO MeHee HHTEHCHBHO: B IOHOLLIECKOM BO3pacTe,
rJie coiepKaHue IJI0K03bl OblI0 HAWMEHBILIMM, OTMEUEHbI
3HAUMMble PA3JIHUUS TOJBKO OTHOCHTEJbHO JIULL 4-i U
5-# rpynm. [ToMrUMo Bcero mpouero y Jiil 2-# Tpymnnbl
ee cojiepKaHue 6bI0 HUXKe, UeM y Jnl 4-i u 5-i rpyn,
a 'y JIMILL 5-{ TpyIMIibl HUXKE, YeM Yy JIMLL 3-i W 4-§ rpym.
[Ipu 3ToM ¢ Bo3pacToMm HabJII0AANOCH YBEJHUEHHE JI0IH
JIMLL C COZIEp’KAHUEM TJIIOKO3bI BhILIIE HOPMATHBHOTO, a
B CTapUINX BO3PACTHBIX Tpynmnax (4-# u 5-i) oHa Oblia
6osibiie B AP, uem B 1P (cm. puc. 1).

3BeCTHO, YTO OCHOBHBIM PEryaATOPOM MeTaboNu3Ma
TJIIOKO3bl U €€ CoJepKaHus B MepudepruecKoll KpoBu
SIBJISIETCS] WHCYJIMH, COlep>KaHHe KOTOPOTO 3aBHUCHUT OT
MHTEHCUBHOCTH CHHTe3a NpouHcynauHa. [Ipu anannze
BO3PACTHON JMHAMUKM YPOBHSI MPOWHCYJHHA Y JIHLL
toHoleckoro Bospacra 1P ormeueHo, uTo ee 3HaueHust
He BBIXOJUJIM 32 PAMKH HHTepBaJa HopMbl, a B AP Gbliu
CMEIIEHbl K BepXHeH rpaHulle HOPMbI U JI0JIST JIULL C €ro
CBEPXHOPMATHBHBIM 3HayeHHeMm coctausa 47,1 %.
Y quu 3pesoro Bo3pacta B [IP 3HauuMbIx U3MeHeHU
B COJIEPXKAHUM MIPOUHCYJIMHA HE BbISBJIEHO (MaKCUMAJIb-
HBIll €ro ypoBeHb Obl1 B 3-i rpymnmne). 3HAuMMOe ero
CHHXKEHHE OTHOCHUTEJNILHO JIMLL 1 -i rpymnmbl BbISBJIEHO B
AP. Cyiefiyet 0OTMETHTD, UTO YPOBEHb POMHCYJIMHA BbIIIe
HopMaTHBHbIX 3HaueHu# B [1P Gbi Bhiilie, uem B AP (cMm.
puc. 1). B TP ero ypoBeHb Obl1 Bblllle B rpynnax 3-i u
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Tabauya 2

Cpentue 3Ha4YeHHUs! IVIIOKO3bl, POMHCYJIMHA U MHCYJMHA B CbIBOPOTKE KPOBH Y KJIMHUYECKHMX 3[0POBbIX XuTe/el npuapkruueckoro (I1P)
u apkruueckoro (AP) pernonoB Cesepa Poccuu, Me (25; 75)

[Mokazaren, Bospacrnas rpynna, Jet YpoBeHb 3HAUUMOCTH Pa3JIHulil
HOpMa Perwot 18—21 (1) | 22-35(2) | 36-45(3) | 46—60 (4) | 61—74 (5) Mesx1y ata-
[P 60 80 89 120 80 _| norwmbMn
Memxxl\??pac BO3PACTHLIMH
n (resoner) AP 50 155 151 175 98 rpynnami TP
u AP
1—-3=0.047
1—-4=0.050
o1 46 4,67 4,77 4,85 5,04 oo
b=0.000 | (423:5.06) | (4.27:5.12) | (441:5.20) | (4.38;5.30) | (462 5.75) | 550
3-5=0.032
ot 4-5=0.048 | 1-1<0.001
_ 1—-2<0.001 2-2=0070
3.9-6.1 4—4=0.025
MMOJIb/J1 1-3<0.001 e
Ap 1—4<0.001
384 695 3,47 4,67 4,72 4,95 5,08 1—5<0.001
' (3,05; 3,93) | (4,16; 5,29) | (4,29; 5,27) | (4,39; 5,57) | (4,56; 5,79) | 2—4<0.001
p=0.000
9-5<0.001
3-4=0.01
3-5<0.001
H:I;%43 2.80 2.80 3.32 2.90 2.75 3
[pouncymi ' (1.70: 3.30) | (1.81; 4.02) | (1.78; 7.93) | (2.20; 4.58) | (2.33; 3.91)
(IpoHuc) p=0.728 3—3=0.005
0.7—-4.3 AP 1—3=0.043 4—4<0.001
noab/a H=8.527 | 1%1; 83) | (1 721'~2:§ 78) | (1 4%2?? 51) | (1 5%'-23 49) | (1 921'-6;1 10y | 1—4=0048
p=0.004 Aol S A0 9 0l 9 ol 4-5-0.061
1-2-0.038
p 1-3<0.001
40379 11.22 8.03 6.68 5.82 10.57 1—4<0.001
My (Vie)| o000 | (8805 1343)[(5.28; 13.51)|(5.00; 11.22)| (3.33; 8.10) | (4.58; 16.54)| 2-4=0.043
2.1-22.0 P 3-4=0049 | 474=0.002
WKE/ W 4-5=0.043 | 575=0.08l
q o0y | 1216 6.48 7.80 721 7.00 1-2-0.035
b0.0377 | (544 19.48) | (3.57; 12.88) | (4.32; 13.19) | (4.42; 13.40) | (449:16.12) | 1-4=0.050
H:I;P%Q 0.62 0.60 0.67 0,64 0.61 3
= (0.39; 0.65) | (0.46; 0.87) | (0.39; 1.85) | (0.50; 1.10) | (0.41; 0.85)

MpoHnc/Muc | p=0.561 3-3=0.018
yCI. ell. ol 4—4<0.001
H:?;DSQQ 0.78 0.53 0.56 0.45 0.56 }_2;8'828
o—0.001 | (0420 1.29) | (0.40:0.98) | (0.32; 0.79) | (0.32; 0.82) | (0.39; 0.80) | 5~ Z1 o

1-2=0.044

[P 1-3=0.04

2.97 1.54 1.44 1.06 2.52 1—4<0.001

H=39.211 | (1.69:2.68) | (1.02:2.83) | (1.01;2.54) | (0.63;1.65) | (1.04;3.79) | 2—-4=0.03

<2,86 ycia. en. 4—5=0.02 5—5=0.084

AP

L7 559 2.26 1.35 1.56 1.55 1.46 1-2=0.046

0=0.0100 | (111:409) | (066:2.66) | (087:2.75) | (090:2.87) | (0.88:3.76) | 2-4=0.050

[Ipumenarnue. N — YUCJO HCMBLITYEMbIX B TPyIIe, p — CTaTHCTHUECKast 3HAYMMOCTL Pa3fMUHil ¢ HCroJb3oBaHHeM KpuTepusi Kpackena —
Yonnuca (H-tecr) ¢ nonpaekoit boudepponu (p < 0,05), Z3 — cratuctuyecku He3HAYHMble PE3YJILTATHI.

4-11 OTHOCHTEJILHO aHAJIOTHYHbIX BO3paCTHLIX rpymm AP,
Y JIMLL TOXKUJIOTO Bo3pacTa (H-s1 rpyrina), pu OTCYTCTBUU
3HAUMMbIX PErHOHAJbHBIX PA3JMUUi U C OAMHAKOBBIMH
CBEPXHOPMATHBHBIMH 3HAUEHUSIMH, H3MEHEHHUSI B YPOB-
He TMPOMHCYJHHA OblIM MPOTUBONOJOXKHbIMM — B [IP
He3HAUUMOEe CHHXKEHHME MO CPABHEHWIO C JIMUAMH 4-i

rpynnel, a B AP ero nosbitienne (cm. tabi. 2).

[TocKosibKy OftHO¥ U3 MTPUYKH IUIIEPIPOUHCYJIHHEMHUH
SBJISIETCS CHHXKeHUe 3((PEeKTUBHOCTH MPOLECCUHTa

NPOUHCYJIMHA B UHCYJIMH, HAMU OblJl MPOBEAEH aHAJU3
COJleP2KAHUSI MHCYJIMHA B BO3PACTHOM aCMEKTe Y K-
tesieit [1P n AP. CiieiyeT OTMETHTB, 4TO M3MEHEHHE B
COllePXKAHUU MHCYJIMHA B OTJIMYME OT MPOMHCYJIMHA C
BO3PACTOM HOCHJIO MPOTHBOIMOJIOKHbBIH IOHOLIECKOMY
BO3pacTy XapakTep, OJIHaKO MO0 CPEeJHUM 3HAUeHHUAM
He MpeBbIlIaso JUMUTA HOpMbL (cM. Tabs. 2). Tak, B
OTJIMYHE OT MPOUHCYJMHA Y JIUL IOHOLIECKOTrO BO3pacTa
000UX PErHOHOB YPOBEHb HWHCYJHHA NPH HE3HAYUMBbIX
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B — AP; [ — ITP; cratucruieckast 3Ha4nMocTh pazsunit (p = 0.05)
OTHOCHTENbHO Jiul: ~ — 16—21 roga; ¥ — 22—35 sieT; © — 36—45 JieT;
* — 46—60 siet; a — mexy perdonamu (p = 0.05); *°* — p < 0,05;
T2 — p < 0,015 3% 3 — p < 0,001; A — B cTOPOHY HIKe
HOPMATHBHbBIX 3HAUEHHUI, B — B CTOPOHY CBEPXHOPMATHBHbIX 3HAYCHHI].

Puc. 1. Pacnpesesienyie 4acToThl OTKJIOHEHHH OT HOPMbI YPOBHSI
IJIIOKO3bl, MPOHHCY/IHHA, HHCYIuHA U HHiekca HOMA y kinHHdecKu
310poBbIX kuTesell npuapkruueckoro (I[1P) u apkruueckoro (AP)
pernonos CeBepa Poccuu ¢ yuetom Bo3pacra

PErHoHaJbHbBIX PA3/IHUMAX Obll MAKCHMAJIbHBIM 110 CPaB-
HEHUIO C OCTaslbHBIMU Bo3pactaMu. [1pn aToM npezeJbl
KoJsieGaHni YPOBHS HHCYJIMHA ObIM paclIMpeHbl Kak B
CTOPOHY BbIllle HOPMATUBHBIX 3HAUEHHH, TaK U HHXKE
HOpMaTHBHBIX (cM. puc. 1). Bo Bcex rpynmnax speJsoro
BO3pacTa OTMEUEHO CHHUXKEHHE YPOBHS HHCYJIMHA B KPOBU
M0 CPaBHEHHIO C IOHOLIECKUM BO3PACTOM, H JIOJIs JIHIL
CO 3HAUEHWsIMH HIXKe HOPMATHUBHBIX B AP HesHaunmo
CHHKAJICSA, a CO 3HAUEHHUAMM Bblllle HOPMATHUBHBIX
nosbiancs. B [1P, Hao6opor, ypoBeHb nHCyJMHA CO
3HAUYEHUSIMH HUXKe HOPMATHUBHBIX mnosbiiajics (¢ 50,0
10 74,0 %), a Bbillle HOPMATHBHBIX CHUKaJICA (¢ 9,5 110
1,3 %). Onnako B [P cTaTucTHUECKH 3HAYMMBI H3MEHE -
HUsT OTHOCHUTEJIbHO Jinil 1-i rpynnbl, a B AP jnwb 2-ii.
[Ipu stom B TP ero conep:xanue OblI0 MHHUMAJIbHBIM
y JML 4-1 1 CTaTUCTHYECKH 3HAYMMO HHKe Yy JIMLL 2-1
3-1 Tpynm. ¥ JIMLL MOXKUJIOr0 BO3pacTa Mpu OTCYTCTBUU
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3HAUMMBbIX PETHOHAJBbHBIX PA3JIMUMI CTATUCTHUECKH 3HA-
4YUMOE TOBbILIEHHE YPOBHSI MHCYJHHA oTMeveHo B 1P,
a He3HauuMoe ero CHxeHue — B AP oTHocuTesbHO
Jl 4-i rpynnel. C BO3pacToM y JIMIL 000MX PETHOHOB
YacToTa PErUCTPALH MOHWKEHHBIX YPOBHEH HHCYJIMHA
ymenbwmiack (B TP 10 36,8 % u B AP 10 53,8 %),
a TMOBBIILIEHHBIX YBeauuuaach 1o 21,1 % B 1P u 10
16,9 % B AP (cm. puc. 1).

BoisiBjieHHble U3MEHEHUs B CONEPKAHUH HHCYJHHA,
Mo HallleMy MHEHHIO, CBSi3aHbl CO CHH)KEHMEM HHTeH-
CHBHOCTH TIPOIIECCHHTA MPOWHCYJMHA B MHCYJMH, 4TO
JIOKa3aHO COOTHOLIeHHeM TpouHcyuH/uucytun (ITpo-
HMuc/Wuc) B BospacTHoM acniekTe. [TokasaHo, uto y iy
IOHOLIECKOT0 BO3pacTa 000MX PErHMOHOB €€ 3HaueHHs
OblIM MHHUMaJIbHBIMH B AP 1o cpaBHeHHIO C JIMLIAMH
3-ii u 4-i rpynn Uy Jauu 4-i rpynnel 00 cpaBHEHHIO
¢ Jjguuamu 2-#, a B 1P sHauumbix M3MeHeHHH He OT-
MeuyeHO, HO BO BCEX BO3PACTHBIX Ipynrnax oHa Obljia
CMellleHa B CTOPOHY BBICOKMX 3HAu€HHH, OCOOEHHO Y
Jig 2-i rpynnbl. ClieoBaTesIbHO, 3HaYUMOe CMelleHHe
C BO3pacTOM B 000MX perroHax seanunnsl [IpoHuc/Mnc
MPOUCXOIUJIO 32 CYET BbICOKUX YPOBHEH MPOUHCYJIUHA U
HU3KHUX MHCYyJMHA (CM. TabJ. 2).

Ha ocHoBaHWM JaHHBIX TVIMKEMHUM W MHCYJMHEMHH
HaTollaK OblI0 pacCUnTaHO 3HaueHHe uHAekca HOMA,
KOTOpBIH Gosiee MH(opMaTHBEH TpH BeisiBieHnH WPy
JIML, UMEIOLIMX HAPYLIEeHHS B YIJIeBOJHOM oOMeHe [22].
[TokaszaHo, uTo y JiHiL IoHOIIecKoro Bo3pacta [1P u AP
ero 3HaueHue OblJI0 HauboJsiblIMM. B TO ke BpeMms y
JIMLL 3pEJIOro BO3pacTa ero 3HaueHue CHUKaJoCh, HO B
1P cTaTucTHYeCKH 3HAYUMO OTHOCHTEJIBHO IOHOLLIECKOro
BO3pacTa, TakkKe Yy JIMIL 4-i TPYNIbl OTHOCUTENLHO JIHIL
2-1i v 3-#, a 'y JMI 5-i rpynibl 3HAYUMO MOBBINIAIOCH
0 CPABHEHHUIO C JULAMU 4 -1, AHAJIOTHYHbIE H3MEHEHHSsT
ObLIK YCTaHOBJIEHbI y npeactaButeneii AP, Ho craTu-
CTHYECKH 3HAYUMOE CHIKEHHE Ha0JI0aJ10Ch Y JIULL 2-H
rpymnbl MO CPaBHEHWIO ¢ JHUUAMM 1-il, a MoBbllleHHE
— y JMI 4-i U S-# TPYNN OTHOCHTEJBLHO JiMLL 2-# (CM.
tabJ. 2). HecmoTpst Ha cHuxkeHue BesunuuHbl HOMA
C BO3paCTOM, JIOJIS C MPEBbIIEHUEM €€ HOPMbI CPeH
JIMLL 3PEJIOTO U MOXKMJIOr0 Bo3pacTa Obljla BbICOKOH H
cocrasuna B 1P 31,0; 33,3; 17,1 u 38,1 % npotus
30,1; 33,6; 34,6 u 57,9 % B AP (cMm. puc. 1).

Ha puc. 2 nemMoHCTpUpYyIOTCS CKaTTeporpaMMbl
pa3Hoil 3aBUCUMOCTH HU3MeHEHWH ypOBHEH TOPMOHOB
nomKeaynouHoi xkeqnesbl (ITDK) u rimokossl ot Bo3-
pacra y xurejeil [IP u AP. Kak BHAHO M3 pHCYHKA,
«00J1aK0O» MOKA3bIBAET HA CUJIbHYIO MOCJEI0BATE/bHYIO
KOPPEeJSLIMOHHYI0 3aBUCHUMOCTb YPOBHS TJIFOKO3bI (OT
60J1ee HU3KUX KOHIIEHTPALMH K BLICOKMM ) OT BO3pacTa,
0c0GEHHO B MEPHOJL 3PeJIoro Bo3pacra, Korjaa Mnpouc-
XOJAT HauboJiee CyLEeCTBEHHbIE H3MEHEHHUS ee YPOBHS.
Y xureseit [P pacnsbiByaToe «06sako» yKasbiBaeT
Ha OTCYTCTBHE YETKHX BO3PACTHLIX 3aKOHOMEPHOCTEH,
XOTSl «YMJIOTHEHHOCTb» TaK:Ke MPUXOJUTCS Ha MePHOJL
3pesoro Bospacra. [Ipu sTom y ceBepsin cmelleHue
BHU3 M YMJOTHEHHe «00JaKa» ypOBHEH WHCYJHHA C
He3HAYMTEJbHbIMU €€ «BblIOpOCAMHU» BBEPX yKa3blBaeT
Ha ero 3aBUCHMOCTb OT BO3pacTa, HO MpH 0oJiee HU3-
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KHX KoHUeHTpauusx. [Ipuyem «ynjoTHeHHe» 3HaUeHUH
WHCYJIMHA [IPOUCXOUT B TIEPHOJL 3peJIoro Bo3pacTa, YTo
COIJIacyeTcsl ¢ BO3PACTHBIMH M3MEHEHHUSIMH B 00OHX
peruvonax, oco6entno B AP. Hanpotus, y »kuteseit AP,
B MeHbulell creneHu TP, B3auMocBsi3b MpOUHCYJIHHA
v Beanunnnl [1poMuc/UHe ¢ BospacTom B dhopme
«TIOJIOCKH» C ee «YTJIOTHEHHEM» TOBOPUT O CHUJBHOH
KOppEeJNSIIHOHHOW 3aBUCHMOCTH (10 CpPaBHEHHIO C
MHCYJIMHOM) BO BCE BO3pAaCTHblE MepPHO/bl, 0COOEHHO
B 3peJioM Bo3pacre (cM. puc. 2 u 3). AHasioruuHas ¢
MHCYJIMHOM 3aBHCHMOCTb YCTAHOBJIEHA U B BEJHUHHE
unnekca HOMA, onHako B OT/IMUHE OT MHCYJHHA C
BO3PACTOM CHHYKAETCS €€ «IIOTHOCTbY C «BBIGpOCAMHU»
BBEPX, UTO MOJATBEPIKIAET HAJHUKE CKPBITHIX (HOPM Ha-
pYLIEHUH B roMeocTase TJIIOKO3bl B 00OHX pervoHax,
ocobenno B AP (cM. puc. 2).

O6cyxeHue pe3yibTaToB

[IpoBeneHHbIl HAMUM aHAJIM3 YPOBHS TJIIOKO3bl U
ropmonoB [DK B KpoBH y KuTesell ADKTHKH ToKazaJ
€ro COOTBETCTBHE 3HAYEHUSIM HOPMbI U OblJ1 CXOLHBIM
CO Cpe/IHEeLIMPOTHBIMU 3HAYEHUSIMH, HO HE BIIMUCHIBAJICS
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B NapaMeTpbl «MOJSPHOro MeTaboJHYeCcKOro THNa»,
YCTAHOBJIEHHOTO paHee y CeBepsiH, O0TPaxKalollero
CKJIOHHOCTb K Pa3BUTHIO rumnoraukemuu [5, 11]. Ort-
MeUyeHHOE MOBbIIIEHHE YPOBHS IVIIOKO3bI C BO3PACTOM Y
JILL 060UX PETHOHOB COYETAN0Ch CO CMELLIEHHEM YPOBHS
MPOUHCYJIHHA B CTOPOHY Bblllle HOPMATHUBHBIX 3HAUEHHH,
a UHCYJMHA HUXKe HOPMATUBHBIX, 0COGEHHO Y JIHILL 3-H
v 4-it rpynn B I[P u 2-1i u 5-i1 B AP, u nokasano BbI-
COKMMH 3HAYEHUSAMHU HpoI/IHC/VIHc U uHgekca HOMA.
[To HalleMy MHEHHIO, 3TO TOBOPUT, C OJIHOH CTOPOHHDI,
0 HEJIOCTAaTOUHOH KOHBEPCHHU MTPOUHCYJ/IMHA B HHCYJIHH,
a ¢ Ipyrol — O BbIPAXKEHHOH JUCHYHKIUU B-KJIETOK
IDK, uro saBuasiercs panuum mapkepom WP na nope-
LeNnTOpHOM ypoBHe, XapakTepHbiM ajs1 CII 2-ro Tumna.
[To Bceil BepOSTHOCTH, 3TO CBSI3AHO CO CHMIKEHHEM
AKTHBHOCTH CTelU(pUIECKUX IHJI0NENTH a3 (KOHBepTa3
PC2, PC3), sk3onentuaas (kapookcunentuaassl H),
MHTEHCHBHOCTH 3K3011MT03a (Bbibpoca MHC B KPOBB),
YTO MOATBEPKAAETCS 6OJblIEH BCTPEUAEMOCTbIO CPeU
HUX JIMLL C THIIEPTJIMKEMUEH Ha (POHE TUIEPITPOUHCYJIH-
HeMHHU U runouHcyauHemun [12]. Ilpu atom B-k/aeTkH
[IDK KOMMEeHCHPYIOT pe3UCTEHTHOCTb K MHCYJHHY 3a
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Puc. 2. 3aBucHMOCTb YPOBHS IVIIOKO3bI, MHCYJIHHA W MPOMHCYJMHA B KPOBU OT BO3pacra y
KJIMHHYECKH 3/I0POBBIX JKHUTEJIEll MPUapKTHUIECKOro 1 apKkTHiyeckoro pernoHos CeBepa Poccun
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Puc. 3. 3aBucumoctb Besiuuun nuaekca HOMA u ITpoMuc/HMuc ot BospacTa y KIMHHUECKH
3J10POBBIX JKHTeJIEH MPHAapKTHUECKOro W apKTHueckoro pervonoB Cesepa Poccun

CYET yBeJIMYEHHUs] HEAKTUBHOTO UHCYJIMHA, YTO MOXKET
CHHIKATh CEKPETOPHYI0 aKTHBHOCTb B-kJeTok [20]
C BO3pAacTOM BCJIEJICTBHE 3HAYUTEJbHbIX M3MEHEHHUH
UHCYJ0UUTOB. KpoMe Toro, cMmelleHHe BEJUYUHbI UH-
nekca HOMA B cTOpOHY Bblllle HOpPMATHBHbBIX 3HAYEHH
B 000MX perdoHax MOATBEP:KAAeT HaJMuHe CKPbIThIX
hopM HapylleHHH B roMeocTase MIKO3bl, 0COOEHHO
y gt AP, uto 6bl/10 TI0Ka3aHO TPSIMBIMH KOpPeJIsiLiU-
OHHBIMHU cBsI3siMH B AP u orpunatesbheivu B [1P, 3a
MCKJIIOUeHHeM MPOMHCYJAMHA W BesuuuHbl [IpoHuc/
Wuc (cm. puc. 2 u 3). Ilpu HopmasibHOM romeocrase
[JIIOKO3bl KOHBEPCHSI MPOUHCYJIHHA B 3HAYMTEJbHOH
CTelNeHH 3aBepliaeTcs 10 CeKpeluu, TaKUuM 00pasoM,
JI0JIsl TIPOUHCYJIMHA B MepudepuieckoM KPOBOTOKE
coctaBasier B Hopme 10—30 % oT KoHUeHTpauuu
LUPKYJIUPYIOLLETrO B KPOBH HHCYJIMHA U YBEJIHYHBAETCS
C PE3UCTEHTHOCTbIO K MHCYJIMHY Ha Ha4aJ/IbHOH CTaluu
passutust CII [18, 20].

Kpome Toro, ¢ Bo3pacToM akTHBaLM$l JaTepajbHOro
rUnoTajgamyca npuBOAUT K 6oJiee BbIpaXKeHHON CTUMYJIS -
MK cekpeln uHcyauHa [14]. OnHako pe3dysbrarhbl Ha-
LIET0 HCCJIEIOBAHMSI [T0KA3aJIH, YTO CHU2KEHHE aKTUBALUK
¢ BoazpacToM B-kjeTok I DK npuBoauT K runeprnporHCysiu-
HEMHH, U, KaK CJIE[CTBHE, UCTOLIAIOTCS (PU3HOJIOTHYECKHEe
BO3MOXKHOCTH MHCYJISIPHOTO anmnapara, YTo cnoco6CTByeT
NOSIBJIEHUIO B KPOBM MaJslOAKTUBHBLIX (POPM HHCYJHHA,
NPUBOJSLLMX K CHHXKEHHIO YTHIU3ALKH I1H0K03bl. Kpome
TOro, MO-BHAHMOMY, y CEeBepsiH C BO3PACTOM BblCOKasl
AKTUBHOCTb CHMIATOAJAPEHAJNOBONH CHCTEMbl MPUBOAUT
K U3MEHEHHIO (PyHKLIHOHANIBHON AKTHBHOCTH KJIETOUHBIX
MeMOpaH ¥ CHUXKEHHIO YyBCTBUTEbHOCTH MHCYJIHHOBbIX
peuenTopos [ 13].

Panee B pabote apyrux uccJjepoBaresieidl Obljo
YCTAHOBJIEHO, YTO MOTEPsl YYBCTBUTEJBHOCTH K MHCY-
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JIMHY HAYMHAETCS C MbILLIEUHOH TKAHH, 3aTeM >KUPOBOK
v neueHouHo# [18]. [lo Haulemy MHeHMIO, HA OCHOBE
pe3yJ/ibTaToB MPOBEAEHHOI0 HUCCJE]0BaHHUs, C BO3-
pacToM MpPH MOBbILIEHUH YPOBHS IVIIOKO3bl, HH3KOM
YPOBHE HHCYJIMHA W BICOKOM MPOMHCYJIMHA Y CEBEPSIH
mMakcuMaJJbHol P o6Jsiajaer mbllleyHasi TKaHb, a
MMHHMaJbHOH NeyeHb W »KUpoBasi TKaHb. [loaTomy ¢
BO3pPACTOM Y CeBepsiH PH HAYHHAIOLLEMCS] HCTOLLEHUH
CEKPETOPHOH (PYHKUHHU B-KJIETOK, OTHOCHTEJbHOM
yMEeHbLIEHUU TMIIEPUHCYJIMHEMHH U YBEJUYEHHUH T'H-
NeprnpoHHCYJHHEMUM CHayaJsla CHUKaeTcsl (yHKLHUS
3axBaTa IVII0OKO3bl MbILLIEUHOH TKaHbIO, 3aTeM CTpaJaeT
IJIMKOM€HCHHTETHYEeCKast (yHKLMS [TeYEeHH, a B NOCJ1e-
HIOK ouepe/lb CHHXKAeTCsl JIMNOoJUTHYeCKas PyHKLHUS
JKUPOBOH TKaHHU.

CanenoBaresbho, passutie Py ceBepsii ¢ BozpacTom,
M0 HalleMy MHEHHIO, POUCXOIUT KaK Ha J0peLenTop-
HOM ypoBHe, 00YyCJIOBJIEHHOE BbIOPOCOM P-KJeTKaMu
[DDK B KpoBb NPOUHCYJMHA BMECTO HHCYJHUHA, TaK W
Ha peLenTOPHOM YpPOBHE, CBSI3aHHOE C yMeHbllUeHHEeM
yhc/ia pelenTopoB MHCYJHMHA Ha MOBEPXHOCTH KJETKH,
YTO MOXKET ObITb CBSI3aHO C MOBbILIEHHEM H30BLITOYHOH
Macchl TeJ1a i IUTaHHEeM C BKJIoUeHHeM ObICTPO yCBauBa-
embIx yryieBojoB [20]. BmecTe ¢ Tem paHee B ceBepHbIX
NOMNYJISILMAX TPEUMYLLECTBEHHO G€JIKOBbIH THIT ITHTAHUS
C11ocoGCTBOBAJ CHUXKEHHIO Harpy3ku Ha B-kietku [TDK
1 pasButHio MP B TKaHsx il coxpaHeHHsl romeocTrasa
IJIIOKO3bl [IPY €€ HU3KOM MOCTYIJIEHHH C NULLEH, TO3TOMY
B HacTosllliee BpeMsl TIpH Mepexojie Ha YrJeBOAHbIHA THII
MUTaHUsl SKCIpeccHsl 3aKperieHHblx reHos MIP moxer
nposiBasiTh ce0s1 passutem CJI, uTo ObUIO J10Ka3aHO
HACTOSILLIUM HccyenoBaHueM. TakuM o0OpasoM, COLH-
aJibHble U 5KOHOMHYeCKHe peoOpa3oBaHus U pa3BUTHE
ypOaHH3aLMK TTOBJUSIIM HA TPAMLUHOHHBIH 06pa3 *KU3HH
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¥ TAN nuranus y xureneir Cesepa [7, 8], uto Moxker
MPUBECTH K HAPYLIEHUSIM a[ianTallHiOHHOH MepeCcTPONKU
rOMeOCTa3a IJIIOKO3bl U €r0 PeryJupylolluX 3BEHbEB,
ocobeHHO Ha Tepputopun AP,

Henocratkom HacTosinlero MccjaeaoBaHUsT MOXKHO
CUMTATb OTCYTCTBHE JIAHHBIX O BPEIHBIX MPUBBIUKAX,
MUTaHWH U T. JI., TaK KaK BbIsSIBJIEHHbIE 3aKOHOMEPHOCTH
B cojepxkanun ropmoHoB [DK u ypoBHe riokosbl 3a-
BUCSIT B IE€PBYIO oyepellb OT Bo3pacTa, o0pasa »KU3HH,
KJauMaroreorpaduueckux ¢akropos u T. A. [TosTomy,
BEPOSITHO, BbISIBJEHHBIH MPOTUBOMOJIOXKHbBIH XapakTep
M3MEHEHHI paccMaTpUBaeMbIX HaMM ToKasaTejiel ¢
BO3PACTOM (0COOEHHO Y JIHLL IOHOLIECKOTO U MOYKHUJIOTO )
3aBUCHUT OT yKa3aHHbIX Bbllle (DaKTOpOB, 4TO TpebyeT
JaJIbHEALIHNX UCCIIEI0OBAHU.

3akjaoueHune

B HaueMm ucesie1oBaHMH MOKA3aHo, YTO ¢ BO3PACTOM
y CeBepsiH CHHXKEHHE YTHJH3aLMH TJIIOKO3bl CONPOBO-
JKJAJM0Ch MOHUKEHHEM MHTEHCHBHOCTH TPOLIECCHHTA
MPOMHCYJIMHA B MHCYJHH, YTO FOBOPUT O paHHEM MC-
TOLILEHUH (DYHKIIMOHAJLHON W PELENTOPHOH aKTUBHOCTH
[3-KJIETOK MOJKeJTyIOUHOM XKeJie3bl, HaunHast ¢ 36—45 Jjiet
y xurenei [TP u 22—35 ner — y xureneit AP. Caeno-
BaTeJIbHO, HauboJiee HaMpsKeHHas CUTyalyst B FOPMO-
HaJIbHOH peryJ/sillid romeocrasa IJII0KO3bl OTMedeHa y
x)utesieit AP, uto, BeposiTHO, CBSI3aHO KakK C U3MEHEHHEM
(haKTHUECKOTO MUTaHUsl, TaK H CMEHOH UX TPAIULIUOHHOTO
o6pasa »xusnu [13], tak kak 80,0 % o6c/en0BaHHbIX
Jul, AP Oblid KOPEHHBIMH YKUTEIAMH 3anoJsisipbsi, UTO
SIBJISIETCS OJHUM U3 TIPEIMKTOPOB MpeaaHatera u amadera.
[ToJryueHHbIE pe3yJIbTaThl UMEIOT OMpPEJIeIEHHYIO 3HAUHU -
MOCTb, UTO TIO3BOJIIET UCTOJb30BAaTh HUX KaK MapKepbl
MeTaboJMUeCcKH 06yCJIOBIEHHBIX 3a60/1€BaHUi, a TaKKe
JIMATHOCTUKH BO3PACTHBIX HAPYLIEHHH 0OMeHa BEleCTB,
B UACTHOCTH CaxapHoro auabera, y ceBepsiH, 0COOEHHO
AP, paHee He BCTpeYarolIUXCsl y HHX.

Hccenenosanue BeimosHeHo cornacho miany HUP uentpa no
TeMe «V3yuyeHne alanTHBHBIX BO3PACTHBIX SHIOKPHHHO-MeTa-
GOJINYECKHX TTEPECTPOEK Y XKUTEJIeH apPKTHUECKHX TEPPUTOPHIT»
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BBepeHue: n3BecTHO, 4TO COCTOAHME 340POBbA XKUTENeH TEPPUTOPUIA, MTPUNEraloWnX K KOCMOAPOMAM, OTANYAETCA OT TAKOBOTO B reHepab-
HOJi COBOKYMHOCTM B XYALIYKD CTOPOHY, OAHAKO MO TeppuTopuAM ANTailCKOro Kpas 3IMMNUPUYECKUX [AHHbLIX KpaliHe mano.
Llenb: OueHnTb COCTOAAHME 340POBbA XKUTeNeil TeppuTOpUin ANTaliCKOro Kpas, npuneranwmx K panoHam nageHus OTAENAIWNXCa YacTei
paKeT-HOCUTenen.
Metopgpbl. MeguumHcKoe 06CcnefoBaHMe HaceneHUs faHHbIX TEPPUTOPUIA NPOBOAMAOCH CIIOWHbIM MeTogoM B 1999 (n =1 929), 2005 (n =
1213), 2010 (n =1 016) u 2015 (n = 843) rr. B 1999 r. ocmoTpeHo 1 929 yenosek, 2005 r. — 1 213, 2010 r. — 1 016 u 2015 r. — 843.
Bbinn paccunTaHbl MHTEHCUBHbIE NMOKA3aTeNN PacnpoCTPaHEHHOCTH Gone3Hell U NPOBEAEH AUHAMUYECKUIA U CPABHUTENbHBIA aHanu3 nomy-
YeHHbIX MaTepuanoB. PedepeHTHYIO COBOKYMHOCTb COCTABUAW YYAaCTHUKM AUCMAHCEPHbIX OCMOTPOB B AnTaiickoM kpae B 2016 .
Pe3ynbratbl. YpoBeHb 06wWeil pacnpoCTpaHEHHOCTU CHU3MACA C 4 400,54 406,5 %o B 1999 . o 3 932,7-3 9415 %o B 2015-M (p <
0,001). B 1999 r. ocHoBHOW Bknap B 06Lyl0 pacnpocTpaHEHHOCTb Gone3Hell BHOCUAM G0N€3HU 3HAOKPUHHOW CUCTEMbI C YPOBHEM MO-
kaszatens 1 072,2-1 075,0 %o, cucTeMbl KpoBoobpalieHus — 526,9-572,1 %o, masa u ero NpuAaToyHoro annapata — 390,8-435,6 %o
0praHoBs AbixaHua — 318,0-361,2 %o. B 2015 r. Beaywmmu aBasnuch 601e3HNU CUCTEMBI KPOBOOBPALEHUS C noKasaTtenem 743,4—-801,0 %o,
OpraHoB fbixaHua — 668,3-731,5 %o, IHLOKPUHHOW cucTembl 636,6—-701,4 %o v rmasa u ero npugatoyHoro annapara — 452,0-520,8 %o.
Cpeny XeHWWH pacnpoCcTpaHEHHOCTL Bone3Heil cTaTucTuyecku 3Haunmo (p < 0,001) Gonblue, Yem cpeau MyxuuH. B uccnepyemoit rpynne
06was pacnpocTpaHéHHOCTb bonesHeil Gbina 3HauMmMo (p < 0,001) Gonblue, YeM B rpynne CpaBHEHUA, COOTBETCTBEHHO 3 932,7-3 941,5 u
2 539,3-2 539,5 %o. Takas e cUTyaLus OTMEYEHa Mo BOJbWMHCTBY KNaccos GonesHe.
BoiBoabl: 061as pacnpocTpaHeHHOCTb 3a60neBaHuit U 3a6oneBaHnit No GONbLWNHCTBY KNACCOB HA UCCNefyeMbix Tepputopusx B 2015 r.
Obina Huxe, yem B 1999-m, 6e3 yeTKol TeHaeHUMH. MoKa3aTenu cpeay XeHWMUH Obinn Bbille, YeM cpean MyxuuH. Kpome Toro, pacnpo-
CTPaHEHHOCTb Gone3Heil Kak B LENoM, Tak M N0 GOMbLIKMHCTBY KNACCOB Y XUTeNell UCCNefyeMbiX TEPPUTOPUIA 3HAYMMO Bosblue, YeMm B
pedepeHTHON COBOKYMHOCTH.

Kntoyesble cn08a: pakeTHO-KOCMUYECKAN [eATENbHOCTb, 340POBbE HACENEHMS, PACNPOCTPAHEHHOCTb 6ONE3HEN, AMHAMUYECKUI aHanu3,
CPaBHUTENbHBIA aHanu3

SECULAR TRENDS IN THE PREVALENCE OF DISEASES AMONG THE RESIDENTS
OF THE TERRITORIES OF THE ALTAI REGION ADJACENT TO THE AREAS OF FALLING
OF SEPARATING PARTS OF LAUNCH VEHICLES

131, B. Kolyado, S. V. Plugin, *?Ya. N. Shoikhet, 2“I. V. Bakhareva

'Institute of Regional Medico-Ecological Problems (IRMEP), Barnaul; ?Altai State Medical University, Barnaul;
3Altai State University, Barnaul; “Ministry of Health of the Altai Krai, Barnaul;
*Novosibirsk State Medical University, Novosibirsk, Russia

Introduction: Health of the residents of the territories adjacent to the space launches have been shown to be inferior to the national
average. However, the data from the Altai region are scarce.
Aim: To assess health status of the residents of the territories of the Altai region adjacent to the areas of falling of separating parts
of launch vehicles
Methods: All residents of the affected territories were examined by medical teams in 1999 (n = 1 929), 2005 (n = 1 213), 2010
(n=1016) and 2015 (n = 843). Overall prevalence rates class-specific rates per 1000 population were calculated. Secular trends were
analyzed and comparisons with the reference population were performed.
Results: The overall prevalence decreased from 4 400,5 - 4 406,5 %o in 1999 to 3 932,7 - 3 941,5 %o in 2015 (p < 0.001) with no clear
trend. In 1999, the main contributors to the overall burden of diseases were diseases of the endocrine system (1 072,2 - 1 075,0 %),
diseases of the circulatory system (526,9 - 572,1 %o), diseases of the eye and its appendages (390,8 - 435,6 %o), and diseases of the
respiratory system - 318,0 - 361,2 %o. In 2015, the most prevalent illnesses were diseases of the circulatory system (743,4 - 801,0 %o),
diseases of the respiratory system (668,3 - 731,5 %o), diseases of the endocrine system (636,6 - 701,4 %o), and diseases of the eye
and its appendages (452,0 - 520,8 %o). Residents of the study group had greater overall prevalence of diseases (3 932,7 - 3,941,5 %o)
than the reference (2 539,3 - 2,539,5 %), p < 0.001. The same was observed for the most classes of diseases.
Conclusions: The overall prevalence of diseases among the residents of the territories adjacent to the areas of falling of separating
parts of launch vehicles significantly decreased from 2015 to 1999 with no obvious linear trend. Women had poorer health than men.
The overall prevalence of diseases and the prevalence of the most classes of diseases in the study group is significantly higher than
in the reference population.

Key words: rocket and space activities, public health, prevalence of diseases, dynamic analysis; comparative analysis
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Beenenune

C pa3BuUTHEM Ha3eMHOH KOCMHUUYECKOH HH(PPACTPYKTY-
pbl BCé GoJiblliasi YacTh TeppuTOpHd Poccun saneiicTBy-
eTCsl B PAKETHO-KOCMHYECKOH NesiTesibHOCTH. PaiioHbl
nanenust (PIT) otnensiiouinxes yacreil paket-HOCHTeEH
(OYPH) Ne 306, 307, 309 u 310, o6pasytoiux 30Hy
10-30, 3axpatbiBator 1 450 km? tepputopun Tperbsi-
KOBCKOTO, 3MeHHOropckoro, KpacHoleKoBCKoro
Yapsiuickoro pailoHo Anraiickoro kpasi (puc. 1).

“KpacHouwexoso

Kypesa =

KasaxcrtaH

Puc. 1. Pacuernbie konTypnl pationoB nanenusi (PI1) ornenstiouuxes
yacreil pakeT-HocHuTeJ el

[opHble W MpeAropHble TEPPUTOPHH 3ITHX PaHOHOB
MHOTHE TOJIbl MCIBITBIBAIOT 3arpsisieHne TOKCHIHBIMH
KoMrnoHeHTamu paketHoro Toruea (KPT), npoaykramu
ux pacnaga u ¢pparmenramu OUPH. 910 co3naer psn
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npo6JsieM Jisl X035 HCTBEHHOH IeITe/IbHOCTH HaCesIeHus,
a TaKxke 3KoJIorMueckue npobJembl Ajsi TEPPUTOPHUIL.
OcHoBHO# Npo6JeMol sIBJsIETCS] BblIET YacTH ¢par-
MEHTOB paKeT-HOCHTeJIel 3a pacyeTHble KoHTypbl PIT,
410 00YyCJIOBJIUBAET JAPyrHe MpobJeMbl:

— yrpo3y (hU3MYECKOTO M TMCHXUUECKOTO TPABMH-
pOBaHMsI HACEJIEHHS], CEJbCKOXO3SHCTBEHHbIX U AUKHX
JKUBOTHDIX, pPa3pylleHusi 00'beKTOB COLMAJbHON U MPO-
M3BOJICTBEHHON HH(PACTPYKTYP;

— BO3HMKHOBEHME JIECHBIX MOXKAPOB, HAHOCSLIMX
CYLLLECTBEHHbIH SKOHOMUYECKUN U MaTepHaJbHbIH yliiepo
MPUPOJHBIM pecypcam;

— pacrackuBanue ¢parmentor OYPH, ortuactu
TOKCHUHBIX, H3 PAlOHOB MajlecHUs] U UX KOHLEHTpaLus B
MeCTax MPOKUBAHMSI C HCMOJIb30BAHHEM HX B XO35HCTBEH -
HO-ObITOBOH M PEKpPeallMoOHHON e TeTbHOCTH HaceeHHST;

— MOCTOSIHHBIH CTPECCOBHIH (PAKTOP NCHXO(H3NIECKO-
o IMCKOM(OPTA, HCBITHIBAEMbIH XKUTENMH OJIHKANIINX
K PIT Hace/sieHHbIX MyHKTOB;

— BO3MOXHOCTb BO3HHKHOBEHHSI Upe3BbluaiHbIX
CUTyaUMi ¢ MacluTaGHbIMH HeraTHBHBIMM MEIUKO-
9KOJIOTMYECKUMH MOCJIEJICTBUSMHU B CJlyyae HELUTAaTHbIX
CUTyaLMi NPH MyCKe pakeT-HOCHTeJeH.

PsinoM HayuHbIX ¥ KOJOTHUECKUX OpraHu3auui As-
Taiickoro Kpasi u Pecny6yinku Asirail mpoBeneHa 6odibliiast
paborTa 110 BbISIBJIEHHIO (DPArMEHTOB PAKET-HOCHTeJel 3a
npenenamu PIT. Boisichuiocs, uto o konua 1990-x roios
TUIOLLLA/Ib TEPPUTOPHH, Iie OblM 0OHAPYKEHbI (hparMeH-
Thl, 3HAUUTEJLHO TIpeBbIlLIaeT pacyeTHble KoHypbl PIT,
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Puc. 2. Kaprorpamma pasmelieHust (pparMeHTOBTAEISIOLMXCS YacTell pakeT-HocuTesell B AstaiickoM Kpae u npu-
Jieralouieli TeppUTOPUH
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OpurvHanbHble cTaTby

4yTo npejacTaBseHo Ha puc. 2. Ilocsie nepenaun 3THX
MarepuasoB B PockocMoc Oblila poBeieHa KOppeKLus
TPaeKTOPUH MOJIETOB PaKeT-HOCUTEJIEH M CHHXKEHHE
BLICOTBI TIOJPbIBA OAKOB TOIJIWBA M OKUCJUTEJS MPU
3aryckax, YTo MpHUBeJIO K 3HAYHUTEJbHOMY COKpALLLEeHHIO
cJlydaeB BblieTa (PparMeHTOB pakeT-HOCHTeJNEH 3a pac-
yeTHble TpaHulbl PIT B AntaiickoM Kpae.

Haun6osee pacnpocrpanennbimu KPT siBaisitoTest He-
CUMMETPHUYHbIH AMMETHITHAPA3HH, a30THBII TETPAOKCH],
1 YIJI€BOJOPO/HbIE TOMJNBA (KEPOCHHBI, CUHTHH ).

HecummeTpuuHblf JUMeTHATHAPA3UH (TENTHI) —
HIMI — B npupone He BcTpeuaetcd. OGJanaer
0O0LLETOKCHYECKHM U KOXKHO-Pa3apazkatoLum 1eHcTBHEM
(I knacc onacHoctH). B opranuam noctynaet pasjiMuHbIMHU
NyTSIMH — Yepe3 OpraHbl AbIXaHHsl, KOXKHBIH [TOKPOB, Ke-
JIyIOYHO - KULLIEUHBIH TPaKT. B opranusme pacnpenesnsiercs
paBHOMEPHO, NopaxKasi eyeHb, LLEHTPAJIbHYIO HEPBHYIO,
CEPIEUHO-COCYIUCTYIO, KPOBETBOPHYIO U JIPyTHe CHUCTe-
mbl. Kpome o6uierokenueckoro jaerictust HIIMI naer
oTaaJ/ieHHble 3(heKTbl — KaHIePOreHHbIH, MyTareHHbIH,
TOHA/I0- U 3MOPHOTOKCHUECKHH.

Asotublii Tetpaokenn (N,O,) otHocutes K I knacey
onacHocTH. OnaceH Mpu UHTaJSIIHOHHOM BO3JIEHCTBUU
— HapylaloTcst PyHKIUMH JbIXaHUsS ¥ CEPAEUHO-COCYIH -
CTOH CHCTEMBI, BOIHO-coJieBoro o6MeHa. [lociencterem
OCTPBIX U XPOHMUECKHUX OTPABJICHHH a30THBIM TETPAOK-
CHJIOM MOXKeT ObIThb PAa3BUTHE XPOHHUECKOTO OPOHXHTA
M CKJIepo3a JIETKHX.

YraeBonopoasble TomauBa — Kepocuubl T-1, PI'-1
— Mpo3pauHble GECLUBETHbIE KUAKOCTH C PE3KUM CTIELH-
(hMUEeCKUM 3araxoM, MPaKTHIECKH He PACTBOPHMbI B BOJIE.
OrHocsaTest K MasioonacHbiM BelectBam (IV kmace).
OtTpaBJieHust KEPOCMHAMH MPOSIBJSAIOTCS CHHAPOMOM MO-
paKeHust HEPBHOH CUCTEMbI, TIPU3HAKAMHU PA3PAXKEHHUS
CJIM3UCTBIX 000JI0YEK W MOPAXKEHHST OPraHOB JIbIXaHHUS.

CHHTHH HanboJsiee TOKCHUEH NP HHTaNILKK, 00s1a1aeT
c1a6bIM KOYKHO-Pe30POTHBHBIM JIEHCTBHEM, CHJILHBIM
paspazkalolM BO3IeHCTBUEM HA CJU3UCTblE 000J0YKH
BEPXHHUX JIbIXaTEJIbHBIX MYTeH W YKEJTYI0UHO-KHIIIEYHOTO
tpakTta (Il knace onacHocTn).

[Toxxoapl K opraHM3alid MOHHTOPHMHTA 3KOJIOTHUE-
cKoil cutyauuu B pabionax nagenus OUPH, x ouenke
3710pOBbS HACEeJIeHUs MPUJIETAIOLIUX TEPPUTOPHIT loCTa-
TOYHO XOPOLLUO OMUCAHbl B OTEUECTBEHHOH JIUTEpaType.
Tak, Anyuwikun B. B., Kosnos C. U., Tlerpos A. B. u
Enucanos U. K., Hopoumna C. B. B cBoux paborax
chopMyIUPOBAZIM OCHOBHbIE TPOOJEMbI, CBS3aHHbIE C
PaKeTHO-KOCMHYECKOH J1eATe/IbHOCTBIO U OCYLLECTBUJIN
nx Knaccuguxauuio [ 1, 4. arpos 5. T., Bpyckos B. K.
u 3aBusibresbekuil . B. npuBesu HoBelilue peayJibra-
Thl UCCJIEIOBAHHUSA T'eNTHIa KaK KOMIIOHEHTA PAKETHOTO
TOMJIMBA, €ro TpeBpalleHHs BO BHELIHEeH cpele U ero
BO3JIEHCTBHSA Ha xKMBble opraHuambl. Konnpatbes A. J1.,
Kpeuetos I1. 1. u Koposiea T. B. onucanu Borpocs! 9Ko-
JIOTHUECKOH O€30MaCHOCTH B paloOHAX MaJeHHUs MPH I1y-
cKax pakeT-Hocutesedt [9]. Bypkos B. A. B cBoeii paGote
omnucaJl OJXo/bl K PELIEHUIO IKOJOTHIECKUX TTPOOJIEM U
OLLCHKE HEraTHBHOTO BO3JIEHCTBHS PAKETHO-KOCMHUYECKOH
nesresbHOCTH B Tomckoit obsactu [2]. Memikos H. A.
NPUBEJ Pe3yJsbTaThl ONpe/eeH sl H3MEHEHHH B 310POBbE
HaCeJIeHHUS, MPOXKUBAIOLLEro BOJU3H PaloOHOB MaJeHUSA
OTAEJISIIONIUXCS YacTell pakeT-HocuTe el B Pecny6Jnke
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Anraii [12]. Koasino V1. B., Tlnyrun C. B. Koasisino B. b.
u ap., a takke Moixer 9. H., Konsno U. B., Tlny-
rut C. B. 1 ip. B cBonx paGoTax OLEeHUIN KOJOTHIECKYIO
cutyaluio B parionax najenuss OUPH na tepputopusix ¢
pasHbIMH BHJAMH [10YB [0 UTOrAM KOJOTHYECKOTO MO-
HHUTOPUHTA MyCKOB paKeT-HOCUTEJIEH U NPUBEJIH IaHHbIE
0 pacrnpocTpaHeHHOCTH GOJIe3HEN Cpelid Pa3HbIX TPy
HacesieHust AsiTalicKoro Kpasi, MpoKUBalollero BOJU3H
pafionoB nagenust OUPH [6, 14].

CriemyeT OTMETHTb, UTO MOMOGHBIE MCC/ENOBAHUS Ha
JPyrUx TeppuTopusix Poccuu NpoBOIM/IUCH B UHBIX TPH-
POHO-KJIMMaTHUECKHX YCJIOBUSIX. B HHOCTpaHHO! JnTe-
partype NnyOJIMKALMK 110 JAHHOH MpoOJ/ieMe BCTPEYaroTCs
3HAUUTEJIBHO peXKe U KacaloTcsl B OCHOBHOM TPHKJIA/HBIX
MOMeHTOB. [IpuunHOf TOMy fIBJIsIETCS TO, UTO GOJIbLINH-
CTBO KOCMHUECKHX JIEPXKAB B KAUECTBE PAMOHOB MaJieHUst
MCIOJb3YIOT BOJIbl MUPOBOIO OKeaHa W JUIsl HUX BbIlley-
KazaHHble Mpo6JeMbl He akTyasbHbl. Tak, Patera R. P.
U JIp. B CBOeH paboTe MOAHANN TIOOAJBHYIO MpobseMy
KocMuuecko# GezonacHoctu [17]. Peters A. u Verrier R.
CBsI3bIBAJIM 3arpsi3HeHHe BO3Myxa ¢ myckamu pakert [ 18].
Profeta B., McKee M., Goncharova N. P. u sip., a Takxke
Profeta B., Rechel B., McKee M. u ap. B cBoux pa6o-
Tax MPUBOJAT JAHHbIE COLMOJNIOTHYECKHX HCCIIeI0OBaHUN
Mo pe3yJbTaTaM ONpOCOB HaceseHusi Anrafickoro kpas
Mo MOBOJY OMACHOCTH J/1s HUX MyckoB paket [19, 20].
Tracy U. U. B cBoeil pabGoTe nojHsi1 npobJeMy HaKarJim-
Batolerocsi Kocmuueckoro mycopa [21]. Vertinskii P A. u
Wei-jia Su, Woodward R. L. u Dziewonski A. Cuurator,
YTO MyCKH PAKET BJAUSIOT HA CTALIMOHAPHbIH reOMarHUTH3M
U CABUI'M B MAHTHH 3€MJIM, O YeM CBHIETEJbCTBYIOT H3-
MepeHusi ceficmoJioroB [22, 23].

OnHako HEKOTOpbIE aBTOPBI KACAIOTCS! BOITPOCOB BJIH-
SIHUST PAKETHO-KOCMHUYECKOH JIesITe/IbHOCTH Ha 3/10pOBbE
yesopeka. Tak, Choudhary G. u Hansen H. cuurator,
YTO OTpaBJIEHHE YrapHbIM ra3oM, B TOM UHUCJ/e BblIEJs-
I0LUMCS TIPU MyCKaxX pakeT, 3TO cepbe3Has npobJaema
o61ecTBeHHOrO 3/10poBbst [15]. James R. u Mathiem-
Nocf M. olieHHBAIOT MepCMeKTHBEI 3I0POBbST YeJ0BEKa
NpU BO3NEHUCTBUM THAPA3UHOB, KOTOPbIE HCHOJb3YIOTCS
B KauectBe KPT, Ha okpy:xaroliyio cpeny [16].

YeranoBJaeno, uto ocHoBHas 4yactb KPT nonanaer
B OpPraHH3M 4eJIOBEKA C BJbIXaeMbIM BO3IyXoM. Takxke
KPT nonapatot Ha 3emJiio MpU UX yTeuke B pe3yJsbTaTe
najeHust 00JIOMKOB pakeT-HocuTedsel. [1pu 3arpsisHeHnu
MOUBbI, IPYHTOBBIX M TMOBEPXHOCTHBIX BOJ, PACTHTEJIb-
HocTH, KPT uepe3 3BeHbsl MUIIEBON 1EMOUYKH MOTYT
nonajath B opranusm uejoseka [13]. Takum o6pasom,
NpU OlleHKe BO3JIEHCTBUS (PAKTOPOB PaKETHO-KOCMHYE-
CKOH J1eATeJIbHOCTH HAa TEPPUTOPHUIO OCHOBHOE BHHUMA-
HHE CJIeyeT YAEATh COCTOSIHUIO 3[0POBbSl HAaCeJeHHUSI.
Llesbio HcceoBaHUsS CTAJI0 TOJyYeHHEe aKTyaJbHBIX
JAHHBIX O COCTOSIHHM 3J0POBbSl JKHUTEJIEH TEPPUTOPHH
Kpasi, TIPUJIEraloluX K paiioHaM MaaeHHs OTAESIOHUXCS
yacTell KOCMHYECKHX paKeT-HOCHTeJsel, /s Hay4HOro
00OCHOBAHUSA HX peaOHJIMTaLHH.

MeTtonpl

B Auraiickom kpae KI'BY «HWW peruonasbhbix
MeJIMKO-9KoJlornueckux npobsem» ¢ 1998 r. nposoaut
JIMHAMHYECKOE HCCJIeIOBAHME COCTOSIHUSI 30POBbs Ha-
CeJICHUs] TEPPUTOPUH, PUJIEralOIUX K palOHAM NaJIeHUs
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OYPH [5, 7, 8]. ®enepanbHasi KocMUUecKasi porpamma
Poccuu npu unancupoBannu [ocynapcTBeHHOH KOpHo-
pauun «Pockocmoc» npetycmatprBasa MEIUMLIMHCKHE OC-
MOTpbI JIaHHOI KaTeropuu HaceseHnst Anraiickoro Kpasi.
B uactHocTH, o6caenoBanus xutesieii HoBoaneiickoro
u [lnockoBckoro cesbckux coBeToB TpeTbIKOBCKOTO
paiiona npoomuanch B 1999, 2005, 2010 u 2015 rr. B
JieTHu# nepuof. O6¢/1e10BaHUIO MOATIEKANH BCE 2KUTEJIH
HaceJIeHHbIX MyHKTOB 9THX CeJIbCOBETOB BCEX BO3PACTOB.
B 1999 r. 6610 o6caenosano 1 929 yenosex (89,7 %
ot o611ei uncjeHHocT Hacesienust), B 2005 . — 1 213
(58,3 %), 2010 r. — 1 016 (62,5 %) u 2015 . —
843 uyenoseka (58,1 %).

Yri1yGJleHHbIH MeIMLIMHCKUI OCMOTP HaceJIeHHsI [IPOBO-
JIUJICST C BBIE3JIOM B MECTa €ro MpoKUBaHUsI CreLHa bHO
copMHUpPOBaHHOI GPUrajiol U3 Bpadel BEIylIHX KPAaeBbIX
JieueGHO-TTPOUITAKTHIECKHX YupexkieHnil. CoctaB Gpura-
JIbl GBI/ TOCTOSTHHBIM: JIEPMATOJIOT, TepaneBT-Kap/HoJIoT,
HEBPOJIOT, OTOJIAPHHTOJIOT, 0(hTaJIEMOJIOT, XHPYPT-OHKOJIOT,
JIBa SHAOKPUHOJIOr, /IBA CMIELHAIMCTA 10 YJIbTPAa3BYKOBOH
JIHArHOCTHKE, TMHEKOJIOT, TeIHaTpyu AETCKUH HEBPOJIOT.
B pacnopsikeHuu 6purapl UMeJIcsl TPaHCHIOPT U MOOUJIb-
HO€ JIMarHOCTHUECKOe 000PYI0BaHHUE.

[lepconaJsibHble aHHbIe 06CAEIOBAHHBIX U PE3YJIBTAThI
ocMoTpa (DMKCHPOBAJIMCh B CMIELMAIbHO pa3paboTaHHOH
CTAaTUCTHYECKOH KapTe M BHOCHJIUCh B 3JIEKTPOHHYIO
6a3y nanubix [10]. B xome nacrosiniero uccrienoBaHusi
MPUMEHSITUCh METO/Ibl IMHAMUYECKOTO W CPABHUTENBLHOTO
aHaJsM3a JaHHbIX. KOHTpoJieM MOC/yKUIIM pe3yJsbTaThl
JICTIaHCepU3alivi XKuTesel Anraiickoro kpasi 3a 2016 1.
B o6oux ciyyasix o6cie0Banoch HaceJeHHe BCeX BO3-
pactoB. BospacTtHasi cTpykTypa 00C/eI0BaHHbIX B UC-
cJielyeMol rpyrre W Tpynre CpaBHEHHs MPaKTHUECKH
He pasJsinyaeTcst M npejctaBjeHa B Tabuuiie. Takum
06pa3oM, THN HCCAEIOBAHUS — aHaJUTHUeCcKoe, JJIsl
CpaBHEHHS W BbISIBJIEHUS TPEH/A.

Bo3pactHasi cTpykTypa obcienyemMbix Fpynn HacejeHus

OnbiTHast rpynna KonpoaHas
Bospacr rpynna
Aéc. % Aéc. %
Mounoxke Tpynocrnoco6Horo| 154 18,3 | 443048 18,6
TpynocnocoGHblit 486 57,7 |1315440| 55,3
Crapiue TpyaocnocoGHOro 203 24,1 618276 | 26,0
Hroro 843 100,0 |2376764| 100,0

[1pu craTucTuueckoit 06paboTKe NMOJyUYeHHbIX CBeJle-
HUI O pacnpocTpaHEHHOCTU OoJie3Hel OblIM UCKIIoYe-
Hbl JlaHHble 110 aByM kjiaccam MKB-10 — «Breurnne
NpHUHHBI 3a00JeBaeMocTd U cMepTHocTH. Kiace 20»
(VO1-Y98) u «®Dakropbl, BAUSIOUIHE HA COCTOSIHHE
310pOBbsl U 0OpAallleHHs1 B yUpeXKIeHHUs 3/[paBOOXpaHe-
nusi. Kgace 21» (Z00-799). Bblin paccuuTaHbl: HHTEH-
CHBHbBIE MOKa3aTesau (pacrnpocTpaHeHHOCTh GoJsie3HeH
Ha 1 000 o6cJsieoBaHHBIX B LEJOM, O OTAEJbHbLIM
KJaccaM M HO30JIOTHSIM, Il BceX 0OC/eI0BaHHBIX M
1o nosy — %o), olMOKK cpeannx (+m). Jlns ouenku
JIOCTOBEPHOCTH Pa3JIMuMsl MokazaTesiell UCroJb30BajIcs
ko3 duument Crbioienta (t). Pasnnuus nokasareneii
SIBJISIICH CTATHCTHUECKY 3HAYUMBIMH MTPH 3HAUEHUH P <

0,05 [3, c. 17—23, 33—47; 11].
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Pesyabrathbi

AHanu3 moslydeHHBIX pe3yJbTaToOB MoKasaJs, uTo
0oOLIUIA YPOBEHb pacnpoCTpaHeHHOCTH OoJie3Hell cpenu
HaceJieHusi uccyeayeMblx Tepputopuit B 1999 r. co-
crasua 4 400,5—4 406,5 na 1 000 ob6cnegoBaHHOrO
Hacesienus, B 2005 I. OH cTaTHCTHYECKH 3HAYUMO (p <
0,001) ymenbiuics 10 3 487,1—3 493,9 %o, B 2010 1.
— anauumo (p < 0,001) Bospoc 10 5 312,3—5 321,5 %o,
a B 2015-M omaATb cHU3mMIC 10 3 932,7—3 941.5 %o
(p < 0,001). B urore B 2015 r. nokasareJib 0611iel pac-
npocTpaHeHHOCTH 6oJie3Hei cras 3Hauumo (p < 0,001)
MeHblie ypoBHs 1999 r. [TokazaTein My»KUuH U »KEHIIHUH
NpeaCTaB/IeHbl HA pUC. 3.
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Puc. 3. lunamuka oGlero ypoBHsi pacrpocTpaHéHHOCTH GoJie3Helt
cpenu My»KuuH M 2keHuuH (Ha 1 000 o6ce/enoBaHHbBIX)

Kone6anue ypoBHs pacnpocTpaHeHHOCTH OTMEUEHO U
1o GOJbUIMHCTBY KaaccoB GoJie3neit. B urore B 2015 1.
OOJILLIMHCTBO T0Ka3aTeJsiell CTajlu CTaTHUCTHYECKH 3Ha-
uumo (p < 0,001) menbiie TakoBbix B 1999-m. Tak, no-
KasaTeJii pacrpocTpaHeHHOCTH No kjaaccy « Hekoropble
MH(eKIHOHHble W MapasutapHble Gose3nn. Kaace 1»
(A00-B99) cocraBuiM COOTBETCTBEHHO ToJaM HCCJe-
nosanust 60,9—98,1 u 143,9—177,5 %o; no knaccy
«HoBoo6pazoBanus. Knace 2» (C00-D48) 89,9—133,1
u 217,5—256,3 %o; no kaaccy «Bosesnu 3HAOKPHH-
HOH CHCTEMBbI, PacCTPOKCTBA MUTAHHUA M HAPYLICHHUSA
obmeHa BellectB. Koace 4» (E00-E90) 636,6—701,4
u 1 072,2—1 075,0 %o. M3 naHHoro ksacca Hau-
Gosibliiast yacTb GoJie3Hell Tpuxoauiach Ha «bosesnu
muToBUaHON kese3bl» (E00-E07). B 2015 1. ypoBenb
eé pacripocTpaHeHHOCTH cocTaBua 261,6— 324.4 %o,
a B 1999-m — 889,7-916,5 %o (p < 0,001). ITo
kaaccy «Ilcuxuueckue paccTpoiicTBa M paccTpoicTBa
noeeaenus. Knace 5» (FO0-F99) nokasatenu cocraBuiu
cooTBeTCcTBeHHO 45,1—78,3 n 157,8—192,6 %o0; no
kjaccy «Bosesnu opranoB nuiieBapenusi. Kaace 11»
(K00-K93) 18,8—42,8 u 208,1—246,1 %o; no knaccy
«BoJie3HH KOCTHO - MbILI€UHOI CUCTEMbI U COEIUHUTEIb-
Ho#i TKanu. Knace 13» (M00-M99) 222,7—282,7 u
303,6—346,4 %o; mo knaccy «Bpoxkaenubie anoma-
JIMA (TIOPOKM PA3BUTHS), Ae(POPMALIUH U XPOMOCOMHBIE
HapyweHnus. Knace 17» (Q00-Q99) 18,1—41,3 u
52,2—74,2 %o; no knaccy «CHMITOMbI, MPU3HAKH H
OTKJIOHEHHST OT HOPMbI, BbISIBJIEHHBIE TIPH KJIHHUYECKHX H
J1aGopaTOPHBIX UCC/IEIOBAHUSIX, He KIacCH(HIUPOBAHHbIE
B Apyrux py6pukax. Knacc 18» (R00-R99) 0,7—11,1
u 132,5—165,0 %o; a no knaccy «TpaBmbl, oTpaBJe-
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HHSl U HEKOTOpbIe JAPYrHe IMOCJENCTBHs BO3JIEHCTBHS
BHewHUX nmpuunH. Kmace 19» (S00-T98) 0,7—11,1 u
14,7-27,9 %o (p < 0,01).

[To psimy kaaccoB B 2015 r. mokasaTesib pacrpo-
CTpaHeHHOCTH 6oJie3Hell 0KasaJicsl CTaTHCTHYECKH
3Hauumo OGodibiie (p < 0,001) TakoBoro B 1999-m.
Tak, nokasate/in pacrnpocTpaHeHHOCTH 10 Kiaaccy «bo-
JIE3HH IJla3a W ero npupaTouHoro anmapara. Kiace 7»
(HO00-H59) cocraBuiu cootBetcTBeHHO 452,0—520,8
u 390,8—435,6 %o; no knaccy «Bosesnn cucrembl
kpoBooGpatienusi. Knace 9» (100-199) 743,4—801,0 u
526,9—572,1 %o; no knaccy «bosesnu opraHoB Jbixa-
nust. Knace 10» (J00-J99) coorBercTBenHo 669,3—731,5
u 318,0—361,2 %o; a no knaccy «bBosesnu moyerno-
JoBo# cucrembl. Kiace 14» (N0O0-N99) 328,6—395,0
u 293,0—335,4 %o (p < 0,01).

[To knaccam «bBoJiesHH KpoBH, KPOBETBOPHLIX Op-
raHOB U OTHeJbHble HapyLIeHHs], BOBJIEKAIOIIHE HM-
MyHHbIH MexaHuaMm. Kgace 3» (D50-D89), «bosesnn
HepBHOI cucteMbl. Kiace 6» (G00-G99), «bosnesnu
yXa u cocleBuaHoro orpoctka. Kmace 8» (H60-H95),
«BoJiesnn KoXKM M MOAKOXKHOH KJaetyaTkd. Kiace 12»
(LOO-1L99) u «OtnesibHble COCTOSIHUS, BO3HUKAIOIIME B
nepuHarasbHoMm nepuoge. Kmace 16» (P00-P96) pas-
Jnunsi nokasatesedl 1999 u 2015 rr. craTHCTHYECKH He
3Hauumbl (p > 0,05).

B Teuenue Bcero uccienoBaHusi ypoBeHb 0061el
pacnpoCTPaHEHHOCTH O0Jie3HEH CpelM KEHUIUH Obla
cratuctHueckn 3Hauumo (p < 0,001) Gosblie, yem
cpemu MyxuuH. Kpome TOro, y »KEHIUIMH 3HAUUMO (P <
0,001) vamie Bcrpevanuch «HoBoo6pasosanusi. Knace
2» (C00-D48), «boJsie3nn 3HI0KPUHHOK CHCTEMBI, pac-
CTPOMCTBA MHUTAHUSI W HapylleHUs oOMeHa BELleCTB.
Knace 4» (E00-E90), «BoJsieanu mMouernoJioBoil cucre-
Mbl. Knace 14» (NOO-N99), a «bosiesnn riasa u ero
npugatoyHoro annapara. Kmace 7» (H00-H59) n «bo-
JIE3HH cUCTeMbI KpoBooGpallieHus. Kmace 9» (100-199),
nckmouast 2015 1. [To «Bosesnsim HepBHOH CHCTEMBI.
Knace 6» (G00.0-G99) pasnuuue nokasatesedt OblI10
3HauumbIM (p < 0,05). ¥ myxuun B 1999 u 2015 rr.
cTatucTruecku 3Hauumo (p < 0,05) yalle BBHISBJASAINCD
«bosesnu opranos abixanusi. Knace 10» (J00-J99).

CpaBHHUTeJILHBIN aHa/M3 MoKasaTesiell pacrpocTpa-
HeHHOCTH OoJieaHel cpeau HaceseHusi Hosoadseiickoro
1 [170CKOBCKOTO CeJIbCKHX COBETOB TpeThbsiKOBCKOIO
patioHa OblJT TPOBE/IEH Ha OCHOBE UTOTOB 06CJIEN0OBAHUS B
2015 1. (Mccaeyemasi pyIna) U pe3yJbTaToB ucraHce-
pu3alnu HacesieHust Antaiickoro kpasi 3a 2016 r. (rpynna
CpaBHeHWs1). Peaysnbrarthl cpaBHeHHsT STHX IPYTII MoKa3a-
JIK, 4TO OOLLMH YPOBEHb pacnpocTpaHéHHOCTH GoJie3Hel B
Mce/IelyeMoi rpyrne cratuctuueck 3Haunmo (p < 0,001)
GoJibllle JIAHHBIX TPYMIbl CPABHEHHs, COOTBETCTBEHHO
3932,7-3941,5u12539,3—2 539,4 %o. Taxast :xe cH-
TyaLusl CJIO2KUJACh U MO OOJIBILIMHCTBY KJ1aCCOB 6oJe3Hel.
B uccaenyemoii rpynne BoisiBjeHo 3Hauumo (p < 0,001)
6oJblile cayuaeB « bosesHel cucTeMbl KpOBOOOpALIIEHHSI.
Knace 9» (100-199), coorBercrBento 743,1—801,0 n
403,5—404,7 %o; «Bonesneii opranos apixanus. Knace
10» (J00-J99) 668,3—731,5 1 491,2—492,4 %o, «Bo-
Jie3Hel SHIOKPHHHON CHCTEMbI, PaCCTPOHCTBA MUTAHUS
1 HapyuleHus o6meHa BetectB. Knace 4» (E00-E90)
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636,6—701,4 u 178,9—180,1 %o; «Bosesneil ruasa
¥ ero npuaatouHoro anmnapata. Kmace 7» (H00-H59)
452,0—520,8 1 171,6—172,8 %o0; «Bosesneii moyeno-
JoBoil cucrembl. Knace 14» (NO0-N99) 328,6—395,0
u 241,5—242.7 %o; «Bosesneil HepBHOH cHCTEMBI.
Kanace 6» (G00-G99) 162,8—216,8 u 91,3—92,1 %o;
«HoBoo6pazosanuit. Knace 2» (C00-D48) 89,9—133,1
1 69,7—70,5 %o; «HekoTopbix HH(DEKUHOHHBIX K Napa-
3uTapHbix 6oJge3neit. Kmace 1» (A00-B99) 60,9—98,1 u
46,8—47,2 %o; «BpoxkieHHbIX aHoMaJIHii (TTOPOKOB pas-
BUTHS), lehopMalinil H XpOMOCOMHBIX HapytieHui. Knace
17» (Q00-Q99) 18,1—41,3 u 7,7—8,1 %o0; a no «bo-
JIE3HSIM KOCTHO-MbIILIEUHON CUCTEMbI U COEIMHUTE/IbHOM
tkanu. Kmace 13» (M00-M99) paznnune nokazatesieit
ObIJIO TaKXKe 3HAYUMBIM, COOTBETCTBEHHO 222,7—282,7
u 215,56—216,7 %o (p < 0,01); kak u no «Bonesnsm
yxa ¥ cocueBuaHoro orpoctka. Kmace 8» (H60-H95),
cootBetcTBeHHO 54,6—90,2 1 44,9—45,3 %o (p < 0,05).

He BBISIBJIEHO CTATHUCTHYECKH 3HAUMMbBIX Pa3JHUdi
(p > 0,05) B ypoBHSIX MoKazarteJiell CpaBHUBAEMbIX
rpynn no «boJieaHsiM KpoBH, KPOBETBOPHBIX OPraHoOB
¥ OT/IeJIbHBIM HapyLIEHHSIM, BOBJIEKAIOLIMM UMMYHHbIH
mexanusM. Kgaacce 3» (D50-D89) ¢ nokaszarensmu
18,1—41,3 %o B ucenenyemoii rpynne 1 21,0—21,8 %o
B Ipyrie cpaBHeHHs, «DoJie3HIM KOXKH U TOJAKOXKHOH
kiaetyatku. Kmace 12» (L00-L99), cooTBeTcTBEHHO
58,7—95,6 1 71,7—72,5 %o; «Cumnromam, npu3Hakam
¥ OTKJIOHEHHSIM OT HOPMbI, BbISIBJIEHHBIM TP KJIUHHYE-
CKHX U JJaBOPATOPHBIX UCCJIEIOBAHUSX, HE KJIACCH(PUIIU-
poBaHHbIX B Jpyrux pyopukax. Kmace 18» (R00-R99),
cootBetetBenno 0,7—11,1 u 2,8—3,0 %eo.

[To psany k1acco GoJie3Hel ypoBeHb MoKazateJiel Obl1
CTaTUCTHUECKH 3HAYUMO GOoJibllle B I'PyINIe CPaBHEHUS:
«[Tcuxuueckue paccTpoiicTBa U pPacCTpPoHCTBa MOBeJE-
nusi. Knace 5» (FO0-F99) cootBercTBenHo 81,4—82,2
u 45,1-78,3 %o (p < 0,05); «Bosesnu opranos nu-
uteBapenus. Knace 11» (K00-K93) coorBercTBeHHO
244,7—245,9 1 18,8—42.8 %o (p < 0,001); «TpaBmbi,
OTpaBJIEHUS U HEKOTOPBIE JIPYTHE MOC/EACTBUS BO3MEH-
CTBUSI BHellHUX npuuuH. Knace 19» (S00-T98) coor-
setctBenHo 91,4—922 u 0,7—11,1 %o (p < 0,001).

O6cyxaeHue pe3y/bTaToB

[IpoBenéHHoe HccaenoBaHHe MMO3BOJIMJO BIEpBble
MOJIydUThb Pe3yJibTaThl AuHamMuuyeckoro 3a 1999, 2005,
2010 u 2015 rr. 1 cpaBHUTEJNLHOTO aHAJM3a JAHHBIX O
pacnpocTpaHeHHOCTH GoJie3Hel cpelld BMeCTe B3SITbIX
x)uteseit Hooaseiickoro u [lnockoBcKoro cesibcoBe-
ToB TpeTbsikoBcKOro pafiona Asrtaifickoro kpas, Kak
TEpPUTOPUH, MpUJeraolnx K padonam najgennst OHPH.

Ananus pacripoctpaHeHHOCTH G0JIe3HEH Ha JIaHHBIX
TEPPUTOPHSX MOKA3aJI CYLIECTBEHHbIE KOJIeOaHHs OOLIEro
YPOBHSI pacnpocTpaHeHHOCTH GoJie3Hel U pacrpocTpa-
HEHHOCTH OOJIbLIMHCTBA KJaaccoB Gose3Hell. B utore
B 2015 r. mokaszaresid CTajd CTATUCTUUYECKH 3HAUUMO
MeHbllle TakoBbiX B 1999 1. Onnako no psty K/aaccos
60J1e3Hel Cyl0XKUIach o6paTHasi CUTyallusi. JTO Takue
KJacchl, Kak «bBojie3HH rJ1aza ¥ ero NpUaaTouHoOro arl-
napara. Knacce 7» (H00-H59), «Bosesnu cucrembl Kpo-
Boo6pauienusi. Knace 9» (100-199), «bosieanu opranos
npixanus. Kmace 10» (J00-J99), «bosesnn MmodenoioBoi
cuctembl. Kmace 14» (N00-N99). O6uias pacrnpocrpa-
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HEHHOCTb 6oJIe3Hel, a TaKxKe PacnpoCcTpaHEHHOCTb psila
KJIaccoB 3a00/1eBaHUH B TeUeHHEe BCEro HCCIeN0BAHHUS
Obljla CYLLLECTBEHHO 0O0JIbLIE CPEH KEHLHH.

Taxzke 6bl1 TPOBE/IEH CPABHUTEJIBHBIA aHAIN3 TOJTY-
YeHHbIX Pe3yJIbTaTOB M0 HCCJELYyeMOMY KOHTHHI€HTY
W JIAHHBIX 1O Tpynne cpaBHenus. Jlis cpaBHeHUs wHC-
10J1b30BAJIUCH PE3YJIbTaThl AMCIAHCEPU3ALIUH HACEIEHUS
Anratickoro kpast 3a 2016 r. Ml BbIHY»K/IEHHO TTPOBEJIH
TaKoe cpaBHEHHe, TaK Kak GoJiee MOJIHble CBEAEHHS O
pacnpocTpaHeHHOCTH OoJIe3HEeH Cpelid HaceJseHUsl Kpast
N0 JaHHbIM O(UUHAJIBHOH CTATUCTUKH OTCYTCTBYIOT.
B xome skcrmeauuyu Mbl MPOBOAWM OJHOMOMEHTHOE
HCCIeIoBaHKE U ToJTydaeM «poTorpaduio» siBJIeHUsT —
JIaHHbIE O BBISIBJEHHBIX O0JIE3HSIX B XO/Ie MEIULIMHCKOTO
0CMOTpa Ha OMNpe/iesIeHHYI0 aTy, a CBeJleHUs Mo Kpato
cobupaloTcsl B X0Jle JMCMaHCepH3alnu HacesJeHHus B
TeyeHHe BCEro roja.

CpaBHUTEJIbHBIN aHAJIN3 MOKa3aJl, 4To 0OLIHH YPOBEHb
pacrnpocTpaHeHHOCTH GoJie3Hel, a TaKKe pacnpocTpa-
HeHHOCTb GoJie3Hell GOJIbUIMHCTBA KJAaCCOB 3HAYHMO
6oJiblie B HccesenyeMoi rpyne. He BbisiBleHO cTaTHCTH-
UeCKH 3HAYUMBbIX Pa3/Huuii oKazaTesell CpaBHUBAEMbIX
rpynn 1o «boJjie3HsM KOKH W MOAKOMKHON KJIETUATKH.
Knace 12» (L0O0-L99) u «bose3nsiM KpoBH, KpoBeT-
BOPHbIX OPTraHOB M OTHEJbHBIM HapylUeHHsIM, BOBJIE-
KalollUM HUMMYyHHbIE MexaHusMm. Knace 3» (D50-D89).
PacnpoctpaneHHocTb «[IcHXHUueCKHX paccTpoHCTB U
pacctporictB noseneHusi. Kaace 5» (F00-F99), «bo-
JieaHelt opraHoB nuuleBapenus. Kaacc 11» (K00-K93),
«TpaBMm, oTpaB/eHHH U HEKOTOPBIX APYTUX MOCJEACTBHH
BO3/ekicTBUs BHellHuX npuunH. Kaace 19» (S00-T98)
CTaTHCTHUYECKH 3HAUMMO G0JIbllie B KOHTPOJIBHOH TpyTIre.
Takyto KapTHHY MOXKHO CBSI3aThb C T€M, YTO NALUEHTbI C
MCHXHYECKUMH PACCTPONCTBAMHU, CEPbE3HBIMU TPaBMaMU
¥ OTPaBJIEHUSIMH OOBLIYHO HE YYACTBYIOT B CKDMHHHIOBbIX
obcnenoBanusix. B xoze nopo6HbIX 06C/ae10BAHUN yallle
PErUCTPUPYIOTCS MOCJIEACTBUSI TPABM U OTPaBJIEHHH.

PesysibraThl HCC/eI0BaHUST CBUAETENBCTBYIOT O TOM,
UTO KaKOH-J1M60 KaTacTpohUyeCKON CHTyalH CO 310PO-
BbEM KUTEJIeH HCCIelyeMbIX TEPPUTOPHIT 3@ MHOTHE TOJibl
HaOJOEHUS He BbIsIBJIeHO. HeTKUX TeHieHUMiH nocTyna-
TeJIbHOTO YXy/lleHUs1 061IMX [oKasaTeJsel pacrnpocTpa-
HEHHOCTH OoJie3Hel U 6oJie3Hel OT/IeJIbHbIX KJaCCOB He
YCTAHOBJIEHO. YPOBEHb PACIPOCTPaHEHHOCTH GoJle3HEl B
uceselyeMolt rpymne 6oJblie, YeM B TpyInre cpaBHEHHS,
4To TpebyeT TLIATeJNbHOTO YCTAHOBJIEHUS TPUYHH TOTO
siBJieHust. Ha naHHOM 3Tane npexaeBpeMeHHO JesaTh
BbIBOJL O 3HAUMMOM HEraTMBHOM BO3MEHCTBUH PAKETHO-
KOCMHUYECKOH 1eATeJbHOCTH Ha 3/10pOBbe HaceJeHHs!
NpUJIEraoluX TEPPUTOPHIl U OMTACHOCTH TPOXKUBAHUS HA
HHUX /151 HacesieHus. Heo6xonumo nasbHeliee npoaos-
JKEHHE UCCNIEIOBAHUI HA OPTaHHOM M KJIETOYHOH YPOBHE,
0 4YeM CBHUJIETEJbCTBYIOT Pe3yJibTaTbl AOMOJHUTENbHO
MPOBEAECHHOT0 HAMH MUJIOTHOTO HCCJIEIOBAHUS HMMYHHOM
CUCTEMbl JAHHOH KaTeropHu HaceJieHHs.

Takum 06pazom, TMHAMUUECKUI aHAJNU3 HE BBISIBUJ
4Y&TKOH HeraTMBHOH TEHACHLUMH M3MEHEHHsl MokKasaTe-
Jiell pacnpoCTpaHEeHHOCTH GoJie3Hel Cpelu KuTesel
TepputopHil TpeTbsiKoBCKOTro pakioHa Astaiickoro Kpas,
npujeralonnx kK paiionam naaeuuss OYPH. B pesysnb-
Tare CyllecTBeHHble KoJsieGaHUs MokaszaTesied obluel
pacrnpocTpaHeHHOCTH HOJIe3HEN U paCcPOCTPaHEHHOCTH
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6oJibluel yacTh kjaaccoB Gogesneir B 2015 1. cranu
CTATUCTHUECKH 3HAUUMO MeHblle TaKoBblX B 1999-m.
YpoBeHb 006111e#l pacnpocTpaHeHHOCTh GoJie3HeH, a TaK-
K€ PacrpocTpaHEHHOCTb G0JIE3HH LIEJI0T0 Psijla KJAaccoB
6oJibliie cpeiu KeHlMH. CpaBHEHHe MoKasartesel uc-
cJlelyeMO IPyMIbl U TPYIIbl CPABHEHHUS T10KA3aJ10, YTO
00111as1 paCNPOCTPAHEHHOCTb GOJIE3HEH M PaCIIPOCTPAHEH-
HOCTb GoJie3HEl 110 GOMBILUMHCTBY KJACCOB CTaTHCTHYECKH
3HauMMO GoJibllie B UCC/IeLyeMOl rpyrie.

[TostyueHHble pe3yabTaTbl AMHAMHUYECKOTO M CpaB-
HUTEJBHOTO aHa/anu3a pacrnpocTpaHEHHOCTH OoJie3HeH
M03BOJISIIOT 1aTh OLLEHKY 310POBbSI KUTEJEH TEPPUTOPUH
TpeTbsikoBCKOTO pafioHa, MpuJeramoliux K padloHam
nagennss OUPH, koTopasi sBJjsieTcss HCXOAHOH HHDOP-
Malued JJIsi MPUHATHS YNpPaBJIEHUECKUX pelleHHH 1o
ONTHMHU3ALUK 3[0POBbSl 3TOH KAaTErOpHH HaCeJCHHUSI.
HMtoru pa6oTbl BocTpeGOBaHbl OpraHaMu yrnpaBJeHUs
3/paBOOXPAHEHHEM, COLMAJIBHON 3aLIUThI HACEJIEHHUS U
UCIOJIb3YIOTCST B HAYYHBIX 11€JIsIX.
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AMHAMHKA AHTPOMOMETPHUYECKUX XAPAKTEPUCTHK NOJAPOCTKOB BYPATCKOM
HALWOHAJIbHOCTHU B CEJIbCKOM MECTHOCTU BOCTOYHOWU CUBUPH B NEPUOA
€ 2003 N0 2018 roa

© 2021 r. J1. B. PbiukoBa, T. A. ActaxoBa, 0. H. KnumkuHa, 0. A. Jlonrux, A. B. NoroanHa
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Bsepenue. OueHka u3nyeckoro pa3BuTUA AeTeit M MOAPOCTKOB — aKTyanbHas 3afaya npodunaktuyeckoit meguumuHel. B nocnegHue
BECATUNETUS B MUPe OTMEYAEeTCs YBeNUYeHUe [onu AeTell ¢ M3OLITKOM Macchl Tena W 0XUPEHWeM, OfHAKO AaHHbIX U3 BoctouHoit Cubupm
B MEXAYHAapOJHOI NnuTepaType NpaKTUYECKM He BCTpeyaeTcs.
Llenb nccnepoBaHuA: cpaBHUTENbHAA XapaKTepUCTMKAa OCHOBHBIX MoKasaTeneil GU3NYECKOro pa3BUTUA NOAPOCTKOB noc. basHpai Ycrb-
OpablHckoro bypsatckoro okpyra MpkyTtckoii obnactv 3a nepuog ¢ 2003 no 2018 rog ¢ ucnonb3osaHuem craHgapros BO3.
Metoabl. B 2003, 2008, 2011 v 2018 roaax 6binu 06cnenoBaHbl 344 noppocTka B Bo3pacTte 14-17 net GypATCKOM HAaLMOHANbHOCTH, Npo-
KUBAIOWME B CeNbCKOI MecTHOCTU. Pu3nyeckoe pa3suTHe 06CNeOBaHHbIX OLEHUBaNM No cTaHaapTam BO3 ¢ ucnonb3osaHuem nporpamm-
Horo npopykta WHO AnthroPlus. OueHuBanu pocT M MHAEKC MAcChl Tena Ha WKane CUrManbHbIX OTKNOHEHWIA (Z-scores) W paccyuTbiBanu
pacnpoCcTpaHeHHOCTb HU3KOPOCAOCTH, HEOCTATOYHOM, U30BLITOYHOM MACCHI TENA W OKMPEHUSA B pa3Hble rofbl. KateropuanbHole nepemeHHble
CpaBHMBANM NO KPUTEPUIO XWU-KBAAPAT, HEMpepbiBHble — N0 HenapHoMy kpuTepuio CTblofieHTa.
Pesynbratbl. OTMeuaeTca yBeAUYeHWe KOMYeCTBa NOAPOCTKOB C 3afepxkoi pocta ¢ 5,1 % B 2003 rogy go 13,5 B 2018-m, npeumyile-
CTBEHHO 3a CYeT AeByluieK. BbissBNEHO yBeanYeHUe pacnpocTpaHeHHOCTH U3ObITOYHOro Beca ans oboux nonos ¢ 7,7 % B 2003 roay Ao
17,7 B 2018-M 6e3 reHAepHbIX pasnuuuii. PacnpocTpaHeHHOCTb OXUPEHUA Cpeau toHoweit B 2018 rogy 6bina 9,1 % npotus 2,0 % cpeau
aesyuwek (p < 0,001).
BbiBOABI. PoCT uMcna NOAPOCTKOB C U3OLITOYHOM MAcCOii Tena 1 OXUPEHUEM CPefn NOAPOCTKOB-OYpATOB ABNAETCA OTPaXeHUEM MUPOBOI
CTAaTUCTUKW MO LaHHOi TeMaTWKe Cpeau AeTeil U MOJPOCTKOB, OAHAKO 3HAYMTESIbHOE YBENMYEHUE [OJM HU3KOPOCMBIX EBYLIEK TpebyeT
JanbHeiwero usydyeHus npobnemsbl. MoayyeHHble pe3ynbTarbl FOBOPAT O HEOHXOAUMOCTM Pa3paboTKM KOMNneKca NpohUIAKTUYECKUX Me-
PONpUATHIA NO NpesyNpexaeHNIo Pa3BUTUSA 33aEPXKKU POCTA, OXMUPEHUA U U3BLITOYHOI MacChl Tena CPefy NMOAPOCTKOB.

Knioyesble ¢108a: NOAPOCTKM, CENbCKAA MECTHOCTb, hU3MYeCKOe Pa3BUTME, HU3KOPOCNOCTh, OXMUPEHUE, U3BLITOYHAA Macca Tena, Hu3kKas
macca Tena, Z-scores

SECULAR TRENDS IN ANTHROPOMETRIC CHARACTERISTICS IN EASTERN SIBERIAN
RURAL BURYAT ADOLESCENTS FROM 2003 TO 2018
L. V. Rychkova, T. A. Astakhova, Yu. N. Klimkina, 0. A. Dolgikh, A. V. Pogodina
Scientific Centre for Family Health and Human Reproduction Problems, Irkutsk, Russia

Introduction: Monitoring of physical development in children and adolescents is an important public health routine. Recent decades
have been characterized by a substantial increase in the prevalence of overweight and obesity among adolescents, although little
evidence from Eastern Siberia is available in international literature.
Aim: To study anthropometric characteristics of rural Buryat adolescents in Eastern Siberia over a 15-years period using WH0-2007
reference population to ensure international comparability of the data.
Methods: Altogether, 344 Buryat adolescents aged 14-17 years took part in cross-sectional studies in 2003, 2008, 2011 and 2018 in
Bayandai, Irkutsk region, Eastern Siberia. Height and weight were measured. The Anthro Plus software was used to calculate Height-
for-Age and BMI-for-age Z-scores. The prevalence of stunting, underweight, overweight and obesity was calculated. Numeric data were
analyzed using unpaired t-tests while categorical variables were compared using chi-squared tests.
Results: The prevalence of stunting increased from 5.1 % in 2003 to 13.5 % in 2018. The girls were the most affected. The overall
prevalence of overweight increased from 7.7 % in 2003 to 17.7 % in 2018. While no associations between overweight and gender were
observed, only 2.0 % of girls were overweight compared to 9.1 % of boys (p < 0.001).
Conclusion. An increase in the prevalence of overweight and obesity is in line with the global trend, although an increase in stunting
among girls warrants further research. Urgent public health measures are warranted to reduce the prevalence of stunting and to prevent
development of obesity in Buryat adolescents.

Key words: adolescents living in a rural area, physical development, Z-score
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[IpuopuTeTHbBIM HanpaBjeHHEM MPOPUIAKTHUECKOH | BaXKHbIM B OLLEHKE COCTOSHUS 310POBbsI MOAPOCTKA, CIIO-
MeJMLHHBI ObIJIO U OCTaeTCsl U3ydeHHe UHMBUyalbHbIX | cOOCTBYeT 6oJiee paHHEMY BbISIBJIEHHIO MATOJOTHYECKHX
0COOEHHOCTEl PA3BUTHS HHAMBUIA B YCJOBUSIX IUHAMU- | COCTOSIHMM, TPOBEAECHUIO 03A0POBUTE/bHBIX NPOpHUIIAK-
yeckoro pocta [7]. IlpoctoTa M A0CTYyMHOCTL METONOB | THUECKUX MeponpusiThil. Pusnueckoe pa3BuTHE — OIUH
U3ydeHusi (hPU3MUECKOTO Pa3BUTHS JleslaeT ToKasaTesb | M3 BaKHbIX COCTABJSIOUIMX KOMIOHEHTOB COCTOSIHHS
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3[10POBbSl MOJAPACTAIOLIETO MOKOJIEHHUS, 3aBUCALLHMA OT
MHOTHX (PaKTOPOB M MOMUMHSIOLIMACH 0O1IeOHONOTH-
yecKUM 3aKOHOMepHOCTsM [23].

OO6111eH3BECTHDBIH (aKT, YTO MOAPOCTKOBBIH BO3pacT
SBJISIETCS IEPEJIOMHbBIM MTEPUOJIOM B XKU3HHU MOAPOCTKA,
TaK KaK MMEHHO Ha 3TOT BO3PAaCT NPUXOAMUTCS MUK
(hU3UYECKOTO Pa3BUTHS, OKOHUATEJLHO (POPMHUPYIOTCS
JuiiHa 1 Macca teJqa [6]. CornacHo naHHBIM O(HULHK-
asNbHOM cTaTUCTUKH [21, 27, 28], B mocJ/eiHHe TO/bI B
Poccuu Habaionaetcst HeGJaronpusiTHasi AMHAMHUKA B
COCTOSIHUU 3/10POBbSI I€TCKOTrO HACEJIeHHUs1: yBeJHYEeHHEe
pocta o6uieil 3a6oseBaemocTh Ha 4 % MOAPOCTKOB B
Bo3pacte 15—17 sieT, HEYKJOHHBIH POCT XPOHUUECKOM
MaToJIOTHH BO BCEX BO3PACTHBIX IPyIax, yXyalleHue
OCHOBHBIX KAaueCTBEHHbIX NOKa3aTeJell 310pPOBbS JeT-
ckoro HaceJieHus. Ilo pegysnbratam npoBeieHHbIX Ha
cerojiHsiiHuil MoMeHT B Poccuu uccsenosanuii [2, 4,
10], oTMeueHbl oJJHOHATNIpABJIEHHbIE CJIBUTH B (hU3uue-
CKOM pa3BUTHH COBPEMEHHBIX TOJAPOCTKOB, XapakKre-
pusylollldecss yMeHblleHHeM 00XBAaTHBIX, LIHPOTHBIX
AHTPOMOMETPUUYECKHUX Pa3MepOB, CHHXKEHHEM (YHK-
L HOHAJbHBIX BO3MOXKHOCTEH opraHusma. Tak, cpenu
noppocTkoB Huxkeropojckoii o6acti 3a BpeMeHHOH
npomexkyTok 1946—1968—2012 ronoB BeISIBJEHO
yBeJMUEHHE AJHHBI U MacChl TeJsa MOAPOCTKOB, CPEeIH
neTckoro HaceseHusi Pecny6auku TatapcraH oTKJO-
HeHHs B (DM3HYECKOM Pa3BUTHH BbisiBJIeHbl y 23,7 %
[19, 28]. CornacHo naHHbiM MepkysoBoit H. A. [19],
OTMeuaeTcs yBeJuueHHe B 2 pasa uucJjia MoAPOCTKOB
C 3aJepKKoH pocTa U AePUUUTOM Macchl TeJsa BO
Bnanukaskase.

Bcemuphasi opranuzauus 3npaBooxpanenust (BO3)
CYUTAET JETCKOE H IOJPOCTKOBOE OXKHPEHHE, BCJejl-
CTBHE €ro MHOTOOOPA3HOTO BAUSIHUS HA MO/IpaCTalOUIUH
OpraHu3M, OIHOH U3 IJIaBHbIX MpobJeM COBPEMEHHOT0
3npaBooxpanenus [31, 44]. 1o ouenkam BO3 [4], B
mupe B 2016 roay 3aperucrpupoBano 340 muiH JeTel
M MOAPOCTKOB C H3OBITOYHOH MacCOd TeJa M OXKHpe-
HueM. DtoT nokasatesb B CLLIA B BozpacTHoil rpymme
2—19 gner B nepuon 1988—1994 ronos cocraBu.
10,5 %, a yxke B 2011—2014-x — 17 %, B Mekcuke
Gosee 24 % neTeil M MOAPOCTKOB HMEIOT U3GBLITOUHYIO
maccy Tena u oxupenue [30]. Exkeroanele TeMIibl
npupocta U3OLITOUHON Macchl Tesa cpeli MOAPOCTKOB
Bpasunnu cocrasasior 0,5 %, cpemd MoapocTKOB
Kuras — 1,1 % [48, 51]. B Poccuiickoii ®enepauuu
TakKe HabJIIOAAETCsl yBeJHUEHHE YUca JIeTeld U Moj-
pocTKoB ¢ paHHo# marogorueil. Tak, B nepuon ¢ 1992
no 2012 rox perucTpupyeTcsi pocT pacnpocTpaHeHUs
OXKUPEHHUSI, 0COOEHHO CPEeI TOAPOCTKOB 15—17 jiet, —
¢ 612,2 no 2 347,3 na 100 Tbic. [24]. [To pedysbraTam
MyJILTHLEHTPOBOIO HCC/1e10BaHus1, poBeaeHHoro HUM
nuranus (22, 5], pacnpocTpaHeHHOCTb H3OBITOUHOH Mac-
Cbl TeJla B LIEHTpaJbHbIH pafioHax Poccuu cocraBisier
18,8—19,4 %, oxupenus — 4,7—5,9 %, B Cubupu
— 20,5—22,0 % u 5,9—6,7 % coorBercTBenHo. OT-
JIMYUTEJIbHOH 0COOEHHOCTHIO (PU3UYECKOTO Pa3BUTHS
COBPEMEHHbBIX TMOAPOCTKOB SBJSAETCS TOBBILIEHHbBIH
ypOBeHb yueGHON HArpy3KH, HU3KUH ypoBeHb hu3uye-
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CKOH aKTMBHOCTH, YTO HEU3OEKHO MPUBOAUT K (hOPMHU-
poBaHHIO W3OLITOUHON Macchl Tesla W OxupeHus [15].

dusnueckoe pasBUTHE TOAPOCTKA OTpaxkaeT Peruo-
HaJbHble 0COOEHHOCTH, 3aBUCSIIIME OT COLHABHO-IKO-
HOMMUYECKOTO TIOJIOXKEHHSI HaceseHusi, o6pas3a »KH3HH,
HauuoHaJbHOCTH. CesbCcKHe MOAPOCTKH 3aHUMAIOT
0cob0e MeCTO Cpeld COBPEMEHHOH MOJIOJAEKH M0 MHO-
THM KPUTEPHSAM: OCOOEHHOCTH MPOYKHUBAHHUS B YCJIOBHSAX
CeJIbCKOH MeCTHOCTH, HEIOCTATOUHOE KOJIMUECTBO YIIy6-
JIEHHBIX NPOMUIAKTHIECKUX UCCIEIOBAHUE, TIPOBOMMBIX
B MOCJIe[HUE JIECATUJIETHS, TIPOU3OLIENINe GOJblIMe
M3MEHEHHUs B OpTaHU3al|H MEMKO-TIPOGHIAKTHUECKOH
nomoliu Ha cedie [ 15].

Llesib HACTOSIILIErO HCCJIENOBAHUST — CPaBHHUTEJbHAS
XapaKTePUCTHKA OCHOBHBIX MoKa3aTesiell (hU3MUeCKOro
pa3BUTHS MOAPOCTKOB CENLCKOH MECTHOCTH OYypsITCKOH
HauuoHasnbHocTH 3a nepuon ¢ 2003 no 2018 rox ¢ wuc-
noJib3oBanueM cranaapros BO3.

MeTtoapl

HMcenenoBanue npoBeleHo cpely MoapocTKoB 14—
17 sier noc. Basinnait Yerb-Opabickoro Bypsitckoro okpy-
ra Mpkyrckoit obsactu B 2003, 2008, 2011 u 2018 ronax.
Ocmotpeno 395 moapocTKOB, MPUCYTCTBOBABLIUX B JHH
NPOBEAEHHUS TPOPUNAKTHIECKUX MEULIHHCKHX OCMOTPOB.
OcHoBHas MpUYMHA HEYYyacTHsl B HCCJEIOBAHMH — OT-
CYTCTBHE B JIeHb MPOBEJIECHHS MEIMLMHCKOIO OCMOTpa B
uikoJie. CorsiacHO KpUTEPHUSIM BKJIIOUEHHUS U HCKJIIOUEHHS
B OKOHUYATEJIbHYIO TPy HCCJIEA0BAHUS ObIO BKJIOUEHO
344 noppoctka — B 2003 rony 78 (37 neByuek, 41 roHo-
wa), B 2008 1 2011 rogax o6eienoBato no 85 noapocTKoB
(42 neyniku, 43 oot ) u B 2018 roy 96 (52 neByiku
1 44 1oHoMIM).

Kputepuu Bk/toueHusi: Bospact 14—17 net; noa-
pocTKu OypsTCKOH HALIMOHAJILHOCTH B TPEX MOKOJICHHSIX;
NPOXKUBAHUE HA TEPPUTOPUH JAHHOTO MoceJsKa; HHPOP-
MHPOBaHHOE corJacke MOAPOCTKA WJIH €ro 3aKOHHOTOo
NpeacTaBUTeIsl Ha ydacTHe B MCCJIE/IOBAHUH.

Kpurtepuu HeBkJ/IOUeHHs: Bo3pacT muanue 14 u
crapwe 17 JieT; NoapoCTKH €BPOMNeOoU]Ibl; Haluuue Ts-
JKEJIOH COMATHUYECKOH MaTOJIOrHH; OTKa3 OT yyacTus B
UCCIEIOBAHUH.

[Tocenok bBasunaéi — agMUHHUCTpPATUBHBIH LEHTP
BasinnaeBckoro paiioHa, pacroJioKeHHbIH Ha ceBepo-
Boctoke MpkyTcko#t o6JiacTd, HaUMOHAJbHBIH COCTaB
NpeuMyllecTBeHHO GypsThl [3].

Tabauya 1
YucaenHnoctb Hacenenusi noc. basinnait Upkyrckoit o6aactu
M0 roJaM MCCAeJ0BaHuUs, YCJOBEK

[TonpoctkoB 14—17 set

Ton Bceero nacesienust o

(% ot obuiero uncaa

HCC/IeJOBaHHsT noceJika

HaceJIeHHUsl M0CEJIKA )
2003 2 874 103 (3,6)
2008 2 832 120 (4,2)
2011 2 672 105 (3,9)
2018 2 626 125 (4,7)

HcenenoBatue mpoBOoAUJIOCH ABYMsT U 60Jiee COTPY/L-
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HHKaMKu B oceHHee Bpems. Bce uccienoBanusi Gbliu
BBITIOJIHEHBI 110 YHH(PUIIHPOBAHHOH aHTPOIOMETPHUECKOH
MEeTOJIMKE C UCT0Jb30BAHUEM CTAHIAPTHOTO UHCTPYMEH-
Tapusi, B OTJEJbHONH KOMHATE MPH KOM(OPTHOH TeMrie-
parype [26]. [ToapocTky HAXOAUIUCH B JIETKOH OJIEXK]IE.
BecopocToBble mapameTpbl U3MEpsJIMCh B YTPEHHHE
yackl HaTolak. Macca tesia o6cselyeMbIX MOAPOCTKOB
u3Mepsiach NpUH MOMOLUM HAMoJbHbIX MEIULIHHCKHUX
3JIEKTPOHHBIX BECOB C MOTPelHocTbio +50 T, poct —rpH
MOMOLLM HAroJIbLHOTO POCTOMEpPA B TMOJIOXKEHHH CTOS,
YeTbipe TOUKH COMPHUKOCHOBEHHUS (3aThLIOK, MEKJOMa-
TouHast 06J1aCTb, ArOAULbI U MSATKH).

OueHuBaIHCh BECOPOCTOBbIE NApaMeTpbl 110 CTaHAap-
tam BO3 ¢ nomotisio kanbkynsitopa WHO AnthroPlus
[49] u onpenenennem Besnuun Z-score (HAZ, BAZ):
OLIEHKA MoKasaTessi Z-score OTHOLIEHHsl pocTa K Bo3pa-
cty HAZ (Height-for-Age Z-score) npu sHauenusix HAZ
< —2 IMarHocTHpoBaJia HA3KOPOCJIOCTD; PH 3HAYEHHUSIX
HAZ >+2 — Boicokopocioctb. OlieHKa MoKasatesst
Z-score OTHOLIEHHST Macchl Tesia K Bo3pacty BAZ (BMI-
for-Age Z-score) nmarHoCTHpOBaJia HENOCTATOUHOCTD
nutauusi (BAZ < —2), usbbitounyio maccy tesia +1 <
BAZ < +2) unu oxupenne (BAZ > +2.)

B paGote ¢ rpynnamu aeTefl U NOAPOCTKOB CO-
6J110/1aJIUCh THUECKHE TPUHLMIBI, NPeAbsABASEMble
XesIbCHHKCKOM neknapauueil BeceMupHoit MenuMHCKON
accoumatmu (World Medical Association Declaration of
Helsinki (1964, 2000 pen.).

AHaJsiu3 TOJIyueHHBIX HAMH JAHHBIX MPOBEJIEH C
MCIOJIb30BAHUEM MAKeTa CTATUCTHUECKHUX MPOTrpamm
STATISTICA, Bepcus 6.0 (StatSoftInc.,CILIA). Pesysb-
TaTbl MPEJACTaBJEHbl B BUE cpelHero 3HaueHus (M) u
ow6GKK cpeHell apudmeTnueckoil (m). [asi oueHku
pa3NM4ni Mexy JIBYMSl HE3aBUCHMbIMM IpyNnaMu Hc-
MoJ1b30BaJIM JBYXBbIOOPOUHbIH t-Tect CTblofeHTa MpH
BBIMOJIHEHUH YCJIOBHI — COIVIACHSI SMIMPHUUECKOro pac-
npeesieHust BbIOOPOK ¢ HOPMaJIbHBIM pacrnpeesneHueM
¥ paBeHCTBA AUcHepcHil B rpynnax. st cpaBHUTENbHON
OLEHKH TpeX U GoJiee TPy UCM0Jb30BaJCs AUCIEePCH-
OHHBIA aHa/Mu3. AHaJIM3 Pa3JMuMil TIPU3HAKOB B CpaB-
HUBAeMbIX TpyMNnax MpoBeAeH MPH MOMOLIH KPUTEpPHs
¥? [upcona. [lpu mpoBepKe CTATHCTHUECKUX THIIOTE3
npuHUMand 5 % ypoBeHb 3HAYMMOCTH.

PesyabraThbl

B uccnenosanuu, nposogumom B 2003, 2008, 2011
1 2018 ronax, npuHsaaM yuactue 344 nmoapocTka B BO3-
pacte 14—17 ner. OcHOBHBIE aHTPOMOMETPHUECKHE
XapaKTEePUCTUKH TMpPeCTaBJAeHbl B TabJ. 2.

M3 npuBeneHHbIX TabMHUIL BUAHO, YTO CPEIHHH POCT
ronomei B 2003, 2008 u 2018 romax Haxoauscs B aua-
naszone 172,6—171,8 cm, a B 2011 roay naGioneHusi
OTMeuaeTcsl CHWXKeHHe JUIMHbI Teja toHouiel. Cpenu
JIEBYIIIEK OTMEUAETCs He3HAUUTEJIbHOE KoJieGaHue JJTHHBI
tesia ¢ 161,9 no 160,3 cm. [ToapocTKu My»cKoro rmoJia
MMeIoT GOJIbIIYI0 Maccy TeJjia Mo CPAaBHEHWIO C JIeBYIL-
kamu. OTMeuaeTcs 3HauMMasi IMHaMHKa Mo napameTpam
uHiaekca macchl Tena (MMT) cpenn o6cienoBaHHbIX
MOJPOCTKOB.

Original Articles

Tabauya 2
Junamuka cpeaHux apudmMeTHuecKUX 3HauYeHWil 11 pocra,
mMacchbl Teja U MHIeKca mMacchbl Teja noapoctkos noc. basupaii
Upkyrckoit o6aactu ¢ 2003 no 2018 ron, M + m

| 2003+ | 2008r | 2011+ | 2018r | pr

Bospacr, set

156+ | 155+ | 156+ | 153+
[Onoum 0,87 1,01 0,85 g | 9807
153+ | 157+ | 151+ | 152+
HAesyuxu 0,86 0,65 0,59 05 | 9298
Pocr, cm
172,6 + | 151,9 + | 1709 + | 171,8 +
[Onoum 6,6 4,63 6,1 589 | 0191
161,2+ | 161,9 + | 161,34 + | 160,3 +
HAepyuikh 4,84 5,49 4,53 6,15 | 0636
Macca rena, Kr
62,12 + | 60,90 + | 62,58 + | 64,9 +
HOnoum 11,70 8,89 11,33 123 | 0492
55,5+ | 55,0 + | 54,26 + | 53,9 +
Hesyukn | o'ag 7.79 8.05 935 | 096
HUMT, kr/m?
205+ | 209+ | 2074 + | 23,1 +
HOnoum 9 44 284 2,63 L1 | 0001
216 + | 20,86 + | 20,75 + | 21,2 +
Hesymn | 7o' g7 9,50 2,63 9o1g | 0646

[lpumeuanue. * — nocroBepHocTb pasauuuit p < 0,05.

[Ipu cpaBHenun mokaszatesneil HAZ toHouu nmesu
6oJiee BBLICOKME 3HAYEHHSI JUIMHbI TeJla OTHOCHTEJIbHO
JOJKEHCTBYIOLIEr0 pocCTa Mo CpaBHEHHUIO C JIEBYLIKAMHU
(ta6a. 3). Y HeBylleK OTMeYalOTCs OTPULATEJbHbIE
3HaueHust Z-score pocTta, 4To roBOPHUT, O TOM, YTO HaCTb
MNOJAPOCTKOB HMMeJia 3a/IEP2KKY pOCTa.

Tabauya 3
JluHamuka cpenHux 3HayeHuit Z-score nokasareneil HAZ, BAZ

cpeau noapoctkoB noc. basupait Upkyrckoii o6nactu
¢ 2003 mo 2018 ron, M + m

2003 r. 2008 . | 201l r. | 2018 p*
Z-score nokasarejss HAZ
[OHouH 0535 0~llyg9i Obl,gf 0’8,7; 0.96
o | 9= [ E G v
06 moaa 03),?59i 061,27i Obo,g;_r Oblési 0,94
Z-score nokasaressi BAZ
Qo _%,%%i 0’10, o Oﬁgf 0’5?5 0,215
flepyukn Oﬁf 0'10,212i _01’,0122i 0’12,?9? 0,365

Z-score UIMT vy tonouteit B 2003 roay u y AeByllieK
B 201 1-M uMesin oTpULIATE/IbHOE 3HAUEHHE, T. €. YacTb
I0HOILIEH U JIeBYILIEK MMeJa HeI0CTaTOK MacChl TeJia.
Z-score HUHIEKCA MaccChl TeJa TakxKe ObLIW BhILIE Y
IOHOLLIEH 3a BCe MCCelyeMble rojia, HO He JIOCTHUraJiu
CTATHCTHYECKOH 3HAYMMOCTH.

3ajepkka pocta cpelid MoJAPOCTKOB 060X MOJIOB
XapaKkTepu3yeTcsl yBeJMUeHHeM 3TOTO [MOoKasaTeJisi
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OpurvHanbHble cTaTby

K 2018 rony no 13,5 %. Cpenu tonouieir B 2003 u
2018 ropax pacnpocTpaHeHHOCTb 3aeP2KKH pocTa Obl1a
oarHakoBo HHU3KOH, B oTanyre ot 2008 u 2011 romos,
Korja JaHHbI 1oKaszartesb yseanuuics g0 7,0 %. Ox-
HaKO CPeJi JIEBYILIEK OTMeYaeTCsl 3HaUUMOe YBeJIMueHe
nokasatens ¢ 2,7 1o 23,1 % (p < 0,005) (taba. 4).
HuskopocsiocTh cpeid MoApoCTKOB 0O0UX MOJIOB UMEET
TEHJEHIMIO K YMEHbIIEHHIO PAaCcpOCTPAHEHHOCTH, U B
nepuoz ¢ 2008 r. y HolIel ITOT NoKasaTe/b OIMHAKOB
1 cocrasasieT 2,3 %.

Tabauya 4

PacnpocTpaHeHHOCTb 3a1€PXKKM POCTa, HU3KOPOCJIOCTH,

M30bITOYHOI Macchl Tela U oxkupehus ¢ 95 % 10BepUTeNbHbIMH

unrepBaiamu (JAU) no Yuncony y nogpocrkoB noc. basinnai
UpkyTtckoii o6aactu ¢ 2003 no 2018 roa, % (95 % JIN)

Ton JleByLUKM HOuoum | p | O6a noJsa
3anepxka pocra
2003 | 2,7 (1,5—-3,9) | 2,4 (1,4-5,3) | 0,619 | 5,1 (4,1-6,9)
2008 | 4,8 (3,1-7,0) [7,0 (5,1—10,4)| 0,999 | 5,8 (4,8—7,5)
2011 |7,1(1,9-10,1)[6,9 (2,0—10,2)| 0,999 |7,1 (5,4—10,5)
2018 23’126(‘)’240)’3_ 9.3 (1,6-3.4) | 0,005 13’154(2')9_
Huskopocioctb
2003 | 2,7 (1,5-3,9) [7,3 (5,6—10,5)| 0,999 | 3,8 (2,5—6,1)
2008 | 2,3 (1,3—5,1)| 2,3(1,2-3,8)| 0,474 | 1,2 (0,6—3,0)
2011 | 2,7(1,5-39) | 2,3 (1,2-3,8) | 1,000 | 1,2 (0,6—3,0)
2018 | 1,9 (0,9-3,5) | 2,3 (1,2—3,8) | 1,000 | 1,1 (0,5—2,9)
H36biTouHasi Macca Tesia
2003 |8,1 (7,1-10,5)|7,3 (5,5—10,4)| 0,999 |7,7 (6,0—10,3)
2008 | 5,4 (3,6—7,9) [9,3 (6,5—11,2)| 0,676 | 7,1 (5,3—9,9)
2011 | 4.8 (3,1-7.2) “'?3(2’)8_ 0,433 [8.2 (7.1-10,5)
2018 17,32885),9— 18,22;46),8— 0.791 17,72§}lf5),1—
Ozkupenue

2003 | 5,4 (3,6—7,9) | 2,3 (1,2-3,8) | 0,601 | 2,6 (1,5-3,9)
2008 | 2,3 (1,4—4,4) | 4,8 (3,4-5,9) | 1,000 | 2,5 (1,4-3,9)
2011 | 4,8(2,9-6,1) | 4,6 (3,1—-5,4) | 0,999 | 4,7 (3,4—6,1)
2018 | 2,0 (0,9-3,5) |9,1 (7,1—-11,7)| 0,176 | 5,2 (4,0—6,7)

Takoil mokasareJsib, Kak H30bITOUHAsI Macca TeJa, Ha-

0060pOT, UMeeT TeHIEHLIMIO K YBeJIMYeHHI0 6e3 TeHIepHbIX
oTuunit 10 18,2 % y tonoweit u 17,7 % y nesyiex.
[TokazaTesib pacnpocTpaHeHHOCTH 0XKHPEHHST UMEET I'eH-
JlepHble 0COOEHHOCTH, POCT ero HAGJII0aeTCs1 Y I0HOILIEH.

O6cyxneHue pe3ynbTaToB

dusnueckoe pa3BUTHE OJUH W3 BaXKHEHIINX MOKa3a-
TeJsiel, XapaKTepU3YIOIIHiH COCTOsTHHE 30POBbSI MoJipac-
tatoiiero nokoJienusi [ 1 7]. C yuetom Toro, 4To opraHuam
MOIPOCTKA HAXOIUTCS B TOCTOSIHHOM POCTE U Pa3BUTHH,
JioOble HapylIeHHs Mpolecca HOPMaJbHOTO Pa3BUTHS
MOTYT pacCMaTpPHBAThCS KaK MoKa3aTesb HeOJaaromnody-
YHsl B COCTOSIHUH 3/I0POBBSI MOJIPACTAIOIIETO MOKOJIEHHUSI.
MHorounc/ieHHBIMH HCC/IeIOBAHUSIMU YCTaHOBJIEHO,
4TO (hU3HUUECKOe Pa3BUTHE COBPEMEHHbBIX MOIPOCTKOB
XapaKTepPU3yeTCsi CHUKEHUEM JI0JTH JIULL C TAPMOHHYHDLIM
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(hM3MUECKUM PA3BUTHEM W YBEJMYEHHEM JOJH C TaKUM
OTKJIOHEHHEM OT TapMOHHMYHOCTH, KakK JAe(ULUT Macchl
Tesla W U30bITOUHAS Macca Teda, a TakKkKe yBesJUYeHHeM
BO3pacra 1noJioBoro cospesanus [17].

[IpoBenieHHble MCCIEI0BAHUS (PUBHUECKOTO PA3BUTHS
CeJIbCKUX TMOPOCTKOB OYPSTCKOH HALMOHAJLHOCTH Bbl-
SIBUJIH HEKOTOpble OTKJOHeHHs oT craniaaptoB BO3.
M3 npencTaB/ieHHbIX 3HAYEHHH CPEHUX Z-Score JJIMHbI
TeJla BUAHO, UTO HAWOOJIbIIME OTJIHUUS JUIMHBI TeJa OT
CTaHJIAPTHBIX TOKasaTtesedl y IOHOLIEH HaOMI01aliCh B
2003 roxy, onHako B 2018 roay 3T OTJMUMS ObLIH MU-
HUMaJIbHLIMH U CTPEMUJIUCH K HYJIEBBIM 3HAUeHUsM. B oT-
JIMUKE OT IOHOLIEH Cpe/IHIE 3HAYEHHUST Z-SCore JUTHBI TeJia
JIEBYIIEK XaPAKTEPU3YIOTCS OTPUIIATEIbHBIMU 3HAUEHUSIMH,
UTO CBUIIETE/ILCTBYET TOM, UTO POCT STOH KaTErOPHH NOJI-
POCTKOB MeHbllle, YeM B CTaHAapTHOH nonysasuuu. [lo
peayJbraTam uccaenoBaHusi Ecaynenko M. 3. ¢ coabr.
[14], cpenHue 3HaueHust Z-score JYIMHBI TeJ1a MOJAPOCTKOB
r. Boponexa cocrasaisizin 0,09. CoryiacHo Hcc/1e0BaHuUIO,
nposenenHomy HMHW nuranus, Z-score 1yiuHbl Tesa ro-
pojckux toHotei cocrasua —0,2, nesymek — 0,15 [18].

Cpennue 3nauenust Z-score UMT y o6cienyeMbix
MOJPOCTKOB BbIXOAUJIM 32 I'paHulibl 06JacTH HOpMaJib-
HbiX 3HavyeHudt (—1...+1). Haubosbuive ortnnuus ot
cTanpaptoB HabJonauCh y oHoled B 2018 roumy, a B
2003-m 15 % MoapocTKOB HMeJIH HEOCTATOUHYI0 Maccy
Tesa. ¥ 1eByLIeK MHHUMAaJIbHbIE OTJIHYHS OT CTaHAAPTOB
Ha6umonamich B 2008 romy.

Kax nokasbIBatoT pe3yJ/ibTaThl Halllero HCCJ1e10BaHus,
pEerucTpupyemMoe TOBbIILIEHHE YKMCJIa MOJAPOCTKOB C 3a-
nepkkoii pocta — 13,5 % HMeer remaepHble 0cobGeH-
HOCTH, 3HaUHTEJIbHOE MPEBbIILIEHHE TAHHOTO MOKAa3aTes
OTMeUaeTcs CPei MOAPOCTKOB-AeByIIeK. HuskopociocTs
MMeeT TeHAeHLMIO K yMeHblenuto 10 1,1 % B 2018 roxy.
[To pesy/abTaTam MpoBeeHHbIX HccenoBanni B Poceun,
Haubosiee GJIM3KME 3HAUEHHUS BbISIBJEHBI Y MOAPOCTKOB
cesibckoil MecTHocTH Tomcko# obsactu [12]. Cpenu
CeJILCKUX MOPOCTKOB ApXaHre ibCKO# 06J1acTH 4acToTa
HU3KOPOCIOCTH cocTaBuia 3,3 %, Cpelu MOAPOCTKOB-
9BEHKOB, MPOXKUBAIOIIMX Ha ceBepe MpKyTckoit obJacTH,
— 2,1 %.[1, 40]. Cpemm ropoackux noapoctkos Pecrry6-
auku baikoprocTan naHHbli MokazaTesb Obll paBeH
5,3 %, cpemu noxpocTkos T. Kpachogapa — 2.4 % [5].

CoryiacHo JaHHBIM 3apy6eXKHbIX UccienoBaHuil [36,
50], ypoBeHDb 3allep:KKH POCTa CPelH AeTel U MOAPOCT-
KOB ceJibckol MectHocTH Kurast B 2010—2012 ropmax
coctaBus1 4,7 % v UMeJI reHiepHble OTJMYHsT — NPeos-
Jajatolee 60JbLIMHCTBO MasbuuKU. JIpyroe KpyrnHoMac-
wtabHoe HccenoBaHue, nposeleHHoe B Kutae cpenu
1 489 953 ropoJCKHX H CeJIbCKHX JIeTel U MOJPOCTKOB
B Bo3pacTte OT 7 10 18 JsieT, yCTaHOBMJIO CHHXKEHHe
YPOBHSI JJAHHOTO TTIOKA3aTeJIs 38 BPEMEHHOH MTPOMEXKYTOK
29 set ¢ 16,4 10 2,3 %, npuueM y CelbCKHX AeTell H
TIOZIPOCTKOB MOKAa3aTesb 3aeP:KKH pocTa OBl BhIIIE 33
BCe rofpl neesenoBans [47]. [To nanHbIM HeeenoBanus
Caleyachetty R. et al. [32], npoBesieHHOro B 57 cTpaHax
C HU3KHUM U CPEJIHUM YPOBHEM JI0XO/I0B, PACTIPOCTPaHEH-
HOCTb 3aflePKKH pocTa Cpeiy MoApocTKoB 12—15 ser
cocraBuna 10,2 %.
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Macca tesia — nokasatesb PU3HUECKOTO Pa3BUTHS,
OCTPO pearupytolLMii Ha BO3IEHCTBHE 9K30- H IHIIOT€HHBIX
takropos [9]. [To pedysbTaTam Hallero Mccaea0BaHUs
HabJII0laeTCsl yBeJHYEHHE KOJHYEeCTBA MOAPOCTKOB €
M30BITOUHON Maccol Tesia W oxKupeHueM. Pacripoctpa-
HEHHOCTb OXKMPEHHUsI MMeeT TeHAepHble 0COOEHHOCTH,
y IOHOLLUEH oTMeyaeTcs yBeJMYeHHe yuc/a JaHHOH na-
TOJIOTHH. MOXHO OTMETHTDb, UTO Pe3yJbTaThl HAIIEro
MCCIEIOBAHHMS COTTOCTABUMBI C TAKOBBIMH pe3yJibTaTaMu
KaK POCCHUHCKHX, TaK M 3apyOeKHbIX MCCJeJOBaHUH.
Tak, HanGoJiee CXOXKHe pe3yJbTaThl MO YacTOTe pac-
MPOCTPAHEHHOCTH U3OBITOUHOH Macchl TeJia MPUBEIEHB
B MCCJIEJIOBAHNUH CEJTbCKHX MOIPOCTKOB ToMCKOH 06s1acTh
— CpeM I0HOLIEeH 3TOT Mokasartesb coctaBuna 17,4 %,
cpeam nesyuiek — 13,9 % [12]. Pesyabrathl neeneno-
BaHMS MOAPOCTKOB CEJIbCKOH MECTHOCTH ApXaHre IbCKO
o6aacT nokasanu, uto y 10,3 % Jui oT™MeuaeTcs u3-
GbiTouHast mMacca Tena, y 4,7 % — oxUpeHHe, cpeau
noapocTKoB-coiior Pecry6auku Bypsatus y 12,5 %
uabbiTouHas Macca tesa, 6,3 % — oxupenue [1, 40].
Cpenu ropojIcKux 1ojipoctkoB Boponexckoit o6sactu y
12,3 % — usbbiTounast macca tesia v 4,4 % — oxupe-
nue, y nogpoctkos Caukr-Ilerep6ypra — 13,8 u 5,3 %
cootBercTBeHHO [8, 14]. Cpenun nompocTkoB Xakacuu
OXKHpeHHe MMeeT reHiepHble pasinunst — 6,5 % aeByliku
u 8,9 % tonowm [7].

[TostyyeHHble HAMH JlaHHbIE, a TaKXKe JaHHble JPYTUX
uccseioBaTesiell HaXoAATcsl B paMKax MMPOBOTO TpeH-
Ja pocTa U3OBLITOYHOH MAacChl TeJa U OXKUPEHHsT Cpelu
nojpacratoiiero nokosenus [11, 13, 15, 17, 37]. Taxk,
B HccaenoBaHuAx Yunping Zhou et al., oxBaTHBILIHX
29 418 nereit u noppoctkos Kurasi, pacnpocrpaHeH-
HOCTb OXHMpeHusl cpean i 13—17 Jjer cocraBuna
9,6 %; aBTOpPBI APYTOro MCCAENOBAHUS, NPOBEAEHHOTO
B 16 kpynHeIx ropomax Kuras, nmokasanu ysesuueHue
TemnoB pocra 3Hauenuit UMT 0,8 kr/m 2 Cpe/iu 10HO-
wreit u 0,6 kr/m 2 Cpelu JeByllUeK 3a JIeCSITHIeTHE; B
uccnenoBanun Kutaga Z. et al. pacnpoctpaHeHHOCTb
oxupenusi cpenu 17 427 nosbekux aetedl U MojApoCT-
Ko 13—18 ser Haxomusach B auanaszone 3,4—5,0 u
2,0—2,6 % y MaJIbuMKOB U y JI€BOUEK COOTBETCTBEHHO;
Raki¢ R. et al. ycranosuiu B Cep6uu y 17,4 % noxu-
POCTKOB M30bITOUHYIO Maccy Tesia uy 4,5 % — oxknpenue
[38, 41, 45, 52, 53]. Ilo naunbiM Encuesta Nacional
de Salud y Nutricion de Medio Camino (Ensanut MC
2016), pacnpocTpaHeHHOCTb H36BITOUHON Macchl Tesa 1
0XKMPEHHSI CPEIU CEJIbCKHX MOAPOCTKOB MEKCHKH coCTaB-
asiet 39,2 % CpeJii ieBylieK u 33,5 % Cpe/iu 10HOIIIEeH,
cpej cesbeKuX noapocTkoB Mumnn — 11,0 % [43, 46].
PesysibraThl KpynHoro mera-aHanusa 74 168 nogpoctkon
B Bo3pacre oT 2 10 19 JsieT mokasas, 4To y CesbCKHUX
JIeTeil M MOJPOCTKOB BEPOATHOCTb 0kMpenust Ha 26,0 %
BhIllIE, YeM Y rOpoacKuX [39].

[IpuuuH, npeapacrnonaraolux K U36bITOUHON Macce
TeJla, MHOTO, HO CPeId TJIABHBIX — HepallMOHaJbHOE
NUTaHue, HU3Kas (U3MUecKas aKTHBHOCTb (THIOAMHA-
MHUs1), yBeJHUeHHe SKpaHHOro BpeMeHH [ 16, 34]. Takas
HeraTHBHAsl TEHJAEHLHsT pocTa U3OBITOUHOH Macchl Tesa
JIOJIXKHA HAlleJIMBaTh OpraHbl 3paBOOXpaHeHHs Ha KOH-
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TPOJIb 3@ IMHAMHUKON Macchl TeJsa, HauMHasi CO LIKOJb-
Horo Bo3pacTta. V36biTouHasi Macca Tesa — 3HAYUMBbIH
taktop Bo B3pocsoMm Bozpacte [27, 33]. ITo mHeHuto
uccseioBatesiell, 6oJee MoJOBUHbI 1eTel U MOAPOCTKOB
¢ 1e610TOM H3GBITOYHOM MAcChl TeJ1a M/ HJH 03KHPEeHHs B
JIETCKOM BO3pacTe MoJiBepKeHbl OIHOMY (DaKTOPy PHCKa,
TPeTb MOAPOCTKOB — JBYM H GoJiee JOMOJHHTENbHBIM
takropam pucka [10, 35, 42], 4To HEOOXOAUMO YUHThI-
BaThb NpU pa3paboTKe METOAMUECKUX PEeKOMEHJALUH 110
NPOBEJEHHIO MPOMUIAKTHIECKHX MEPONPUSATHI Cpeiu
TMOJIPOCTKOB C M30BITOYHON MAcCCOH Tesla U OXKHPEHHEM.

B kayecTBe orpaHHyeHMi JaHHOrO HCCJIEI0BAHUS MOXK-
HO YMNOMSIHYTb OrPaHUYEHHOCTb BbIGOPKH MOAPOCTKAMHU
TosbKo 14—17 sieT, npoKnBaHHe B CEJIbCKOH MECTHOCTH
¥ 3THHYECKMH (akTop — OypsiTcKasi HalHOHAJIbHOCTD,
CJIeIOBATE/IbHO, SKCTPANoJMpOBaTh HALUM Pe3yJibTaThl
Ha Jpyrue 3THUYECKHE M BO3PACTHbIE TPYMIbl CJEyeT
C OCTOPO2KHOCTbIO. MeCTO MPOXKUBAHUS TOXKE CJledyeT
paccMaTpHBaTh KaK OTAEJbHBIH (hakTop, TpebyIolui
6oJiee TIIyOOKO M3yYeHHUs.

3ak/ioueHue. AHAJN3 NaHHBIX, MOJYyYE€HHBIX B XOJIE
HMCCJIeI0BaHNs (DH3NYECKOTO Pa3BUTHSI C HCTOJb30BAHHEM
nporpammbel WHO AnthroPlus cpenn moxpocTtkoB 14—
17 ser GypsATCKOH HAaUMOHANBHOCTH, MPOXKUBAIOLLUX B
CeJIbCKOK MECTHOCTH, T10Ka3aJ1 0COOEHHOCTH (PU3UUECKOTO
pasButus 3a nepuon ¢ 2003 no 2018 rox. ¥ obeneno-
BaHHBIX LLIKOJILHHKOB BbIsIBJIEHbI H3MEHEHHUS! [IoKa3aTeJiek
(h13MUeCcKOro pasBuTHsi, B GoJiblUEH CTerneHH MHIeKca
macchl Tesa. [TosydeHHble HaMU pe3yJibTaTbl TOBOPSIT O
HeOOXOIMMOCTH Pa3pabOTKU U MPOBEACHHUA KOMIJIEKCa
NPOoUIAKTHUECKHX MEPOTIPUATHI 10 MPeayrnpeKIeH o
pa3BUTHsI U3OBITOUHONH MaccChl Tesa W OXKMPEHHs, 0CO-
OEHHO Cpelu IOHOLLIEH, a TaKKe YIeJUThb MpUCTaJbHOE
BHUMaHHe BOMPOCAM MPOpHIAKTHKH HH3KOPOCTOCTH.
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Ha coBpeMeHHOM 3Tane pa3BUTUA MESULMHbLI HAKANNWUBAETCA 3HAUNUTENbHbIA 06BEM MEAULMHCKUX JaHHbIX B CMELUANU3UPOBAHHbIX PENO3u-
TOPUAX, CUCTEMAX INEKTPOHHOTO JOKYMEHTO060POTA, MEAMLMHCKUX MHDOPMALMOHHBIX CUCTEMAX U APYIUX XPaHUAMLLAX Pa3NNYHOTO POAa.
CylecTBeHHbI 00bEM HaKanAMBaeMbX [AHHbIX He MOAZAETCA KNACCUYECKOMY CTaTUCTUYECKOMY aHanu3y, U nonyiapHoOCTb npuobpetaioT
MaTeMaTUYecKne CpeAcTBa MHTENNeKTyanbHOW 06paboTku. Knaccuyeckum CpepfcTBOM MHTENNEKTYaNnbHOW 0OpabOTKM [aHHbIX ABASIOTCA
WCKYCCTBEHHbIE HeilpoHHble ceTh. WckyccTBeHHas HelipoHHas ceTb — 3TO MOMbITKA MOCTPOMTb MAaTeMaTUyecKUin aHanor rooBHOTO Mo3ra
M MaTeMaTUyecku MMUTUPOBATb Nepefayy HepBHOTO MMMyNbca MeXAy HeipoHamu. Llenblo AaHHOM CTaTbu ABASETCA paccMOTpeHue npu-
MEHEHUs UCKYCCTBEHHbIX HEMPOHHBIX CeTEil B MEAULMHCKUX UCCNEOBAHMUAX, A TaKiKe NpefCcTaBieHue NpumMepoB Ux oOyyeHus B Haubonee
4acTo MPUMEHAEMbIX CTaTUCTUYECKUX MporpaMMax. B ctatbe npuBefeHbl onucaHue 3agayv, KOTopas MOXeT ObiTb pelleHa ¢ NOMOLbK UC-
KYCCTBEHHbIX HEPOHHbIX CeTeil, npumep Habopa AaHHbIX AN UX 0OYYeHUs, a Takke NocTpoeHue aaHHol mogenu B IBM SPSS Statistics
u StatSoft Statistica. MpumeHeHWe WUCKYCCTBEHHBIX HEMPOHHBLIX CETEN NMPWU aHanM3e AAHHLIX MEAULMHCKUX 3KCMEpUMEHTOB MO3BONAET
(hopMUpOBaTh MHTENNEKTYANbHBIE MHCTPYMEHTbI NOAAEPKKN NPUHATUA PelleHU, KOTOPbIE MOTYT MCMOb30BaTbCA B MEAULMHCKOW NpaKTUKe.
Kntoyesbie €108G: NCKYCCTBEHHbIE HEPOHHbIE CETW, MHOTOCIOMHBINA nepuenTpoH, SPSS, Statistica, matematnyeckoe mMogenupoBaHue
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Substantial amounts of biomedical data are being accumulated every year. Large datasets are accumulated in specialized repositories,
electronic document management systems, medical information systems, and other repositories. Classical statistical analysis does not
always provide opportunities for analysis of these large datasets; therefore, intelligent data analysis (IDA) is becoming more popular in
biomedical research. This paper is an introduction to artificial neural networks - one of the most popular methods of IDA. An artificial
neural network is an attempt to build a mathematical analog of the brain and mathematically simulate the transmission of a nerve
impulse between neurons. We present an example of the application of artificial neural networks in medical research using SPSS and
Statistica software packages. The article describes a medical research question, an example of a dataset and a guide on construction
and training of an artificial neural network as well as interpretation of the results.
Key word: artificial neural networks, intelligent data analysis, multilayer perceptron, SPSS, Statistica, mathematical modeling
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Ha coBpemenHoM 3Tame pasBUTUSI MeIHLUHBI Ha-
KalJHBaeTCsi 3HAUMTEJbHBIH 06beM MeIUIUHCKUX JaH-
HBIX B CIlE[HATU3UPOBAHHBIX PENO3UTOPHUSIX, CHCTEMAX
3JIEKTPOHHOTO JIOKYMeHT0060pOTa, MEIUIMHCKUX HH-
(hopMaLIMOHHBIX CHCTEMAaX U JIPYrHX XPaHWJIMILAX Pas-
JuyHoro popa. CyllecTBeHHbIH 00beM HaKaIIHMBaeMbIX
JIAHHBIX He TIOANAeTCsl KJIaCCHUECKOMY CTaTHCTHUECKOMY
aHaJIU3Y, U MOMYJISIPHOCTb TPHOGPETAIOT MaTeMaTHIeCK1e
CpeNCTBA HHTEJIEKTYaIbHON 06paboTKu. Kiaccnueckum
CPEICTBOM HHTEJIEKTYaIbHO! 06pabOTKH JAHHDIX 5IBJIsI-
IOTCSl UCKyCCTBEHHbIE HelipoHHble ceTh [18, 22, 23]. Ha

CEroJHsILIHUE IeHb B MEIUIMHCKUX HCCJIEI0BAHUSIX TTPH-
MEHSTIOTCST HeHPOHHBIE CETH Pa3HOOOPA3HON CTPYKTYPHDI.
VcnonbaytoTest HelipoceTeBble CaMOOPraHU3YIOIIHecs
kaptbl Koxonena [12, 14, 24], cBepTouHble HellpoHHbIE
ceT [15, 20, 25], peKypeHTHble HelpoHHble ceTH [11,
13, 19], Ho K1acCHUYeCKHUM MPEJICTABUTEJIEM TAKOTO POJia
MoJeJielt sIBJISIETCS] MHOTOCJIOUHBIH TTePLENTPOH — MOJTHO-
CBsi3Hast MHOTOCJIOFHAST HCKYCCTBEHHAsT HEHPOHHASI CETh
npsimoro pacnpocrpanenus [16, 17, 21].

B oredecTBeHHO! GHOMEIHLIMHCKON JIUTEPATYPE MTPH-
Mepbl MPUMEHEHUsT HEHPOHHBIX CeTell MpUBENeHbl MPH
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MeToaonorms Hay4HbIx UCCIef0BaHNUM

pelleHnH 3aj1au B opTasbMOJIOTHH [ 7], KapanoJoruu [4,
6], myabmonosioru [ 1], xupypruu [2, 8], yposoruu [5]
v Jpyrux objacrsix [3, 9].

[lesblo naHHOH cTaTbu SIBJSIETCS pacCMOTpeHHe
NPUMEHEHHS] UCKYCCTBEHHBIX HEHPOHHbIX CeTel B Meu-
LMHCKHUX HCCJIEN0BAHUSX, a TAKXKe MpeJICTaBJIeHHe MpH-
MepOB MX MOCTPOEHUs B HauboJiee 4acTo NPUMEHAEMbIX
CTaTUCTHUECKUX MPOrpaMMaX.

Hau6oJiee yactoii 3anaueil npuMeHeHHs1 UCKYCCTBEHHbBIX
HEMPOHHBIX CeTell sABJIsieTCs KIaCCU(DUKAIUA METULIMHCKHX
JlaHHBIX. Knaccuukauys B MEIMIIMHCKUX UCC/IEI0BAHHUSX
MCIOJ/b3YEeTCs, KOIJA BbIICHEHHE peasbHOro 3HAauYeHHMs!
KaKoro-JM60 KaueCTBEHHOIO MpH3HaKa sIBJsieTCsl 60
OYeHb JIOPOTHUM, OMACHBIM ISl 3I0POBbsI Yesl0BeKa, JH60
3aTPYJHUTEJNbHLIM MO KAKUM-JU60 NpUudHaM (IJid-
TeJibHOe 1o BpeMenu u T. 1.) [10]. PaccmarpuBaembim
KayeCTBEHHbIM MPU3HAKOM MOTYT ObITb pa3HooOpasHble
JIaHHbIE O HAJMYMK WJM OTCYTCTBMH 3aboJ/ieBaHus y ma-
LMeHTa, 3JI0KAYeCTBEHHOCTH WJIH JJOOPOKAUeCTBEHHOCTH
00pa3oBaHusi, HAJUUYUM WU OTCYTCTBUH OCJOXKHEHHH
rocJie XMpypruueckoro Wiy TeparneBTHYECKOro JieYeHHs!
1 T. 1. To ecTb MOTYT HCMOJL30BAThCS JIOObIE JaHHbIE,
KOTOpbI€E TIPEACTABASAIOT HHPOPMALMIO O MALIMEHTE B BUJIE
<<ﬂa>>/<<HeT>>, «Ecrb»/«Her», <<l>>/<<0>> U T I

MeTtoposnoruyeckue ocHOBbl (YHKLIUOHMPOBAHUS
MCKYCCTBEHHbIX HEHPOHHBIX ceTei

Martemaruueckasi Mojiesib UCKyCCTBEHHON HEHPOHHOM
CeTH — 3TO IMOMNBITKA MOCTPOUTh MaTeMaTHYECKUH aHaJIOT
roJIOBHOIO MO3ra M MaTeMaTHuyecKH UMUTHPOBATh Nepe-
Jayy HepBHOrO UMITyJ/1bca MexK1y HelpoHamu. B cBsiau ¢
9TUM CTPYKTYPHOH €IMHULIEHA HCKYCCTBEHHON HEHPOHHON
CeTH SIBJIIeTCS] HCKYCCTBEHHbIH MaTeMaTHYeCKUI HefpoH,
NPEACTABJAIOIIME COO0H HAOOp MaTeMaTHUECKHUX orepa-
uuii (puc. 1). HefipoHbl 06pasytoT cjiou, a ¢jiou, B CBOIO
odepejib, COCTABJISIIOT HellpoHHyto ceThb (puc. 2). Hau-
6oJiee 4acTo UCTOJb3yeMOH CTPYKTYPOH UCKYCCTBEHHOH
HEAPOHHOM CEeTH SIBJISICTCS MHOTOCJIOMHBIN MepLENTPOH.
B 1oJiHOCBSI3HOM MHOIOC/10HHOR HEHPOHHON CeTH 1psi-
MOIO PACIPOCTPAHEHUS] KA/l HEUPOH NPeblIyLero
CJ1051 CBSI3aH C IMOMOLIBIO CHHAICOB C KaXK/bIM HEFPOHOM
caenytoliero cnost. Takke CyLIeCTBYIOT HCKYCCTBEHHble
HeHpOHHbIE CETH C YAaCTHUUYHBIMHM CBSI3SIMH, B KOTOPBIX
MOKET OTCYTCTBOBATb YaCTb CBSA3EH MKy HEHPOHAMH
TpebIyLIero 1 nocieayiomero cjioes. MoryT Henodb-
30BaTbCsl PEKYyPEHTHbIE HCKYCCTBEHHbIE HEIPOHHbIE CETH,
[Jle CUrHaJ PaclpoCTPaHseTCsl He TOJIbKO OT [Pe/blLyLnX
CJI0eB K MocJelylolliM. Bo3BpaTHbIil CHrHAJ OT 1ocse-
JIyIOLIMX CJ0EB MOXKeT MepefaBaThCs K MPeIblLyLHM.

B naHHO# craTbe paccMOTpPUM KJacCHYeCKHHl Bapu-
aHT UCKYCCTBE€HHOH HEHPOHHOH CETH — MOJHOCBA3HYIO
MHOTOCJIOUHYIO HCKYCCTBEHHYIO HEPOHHYIO CeTh [PSIMOI0O
pacrnpocTpaHeHus (B JajbHekeM GyleM HCIob30BaTh
YIPOLLEHHbIH TepMHH — HEHPOHHAs CeTb).

PaccmaTpuBast cTpyKTypy HeHpOHHOI ceT (CM. puc. 2)
M HCKYCCTBEHHOTO HelpoHa (cM. puc. 1), MoxKHO rotia-
TOBO OMHUCATD MPoLEece PyHKIMOHHPOBAHHUSI IAaHHOH CETH.

CHayaJs1a JaHHble 0 KOHKPETHOM H3y4aeMOM OObeKTe
(KaK mpaBmJIo, O MALMeHTe ) MOAAIOTCS HA HEHPOHBI BXOHO-
ro ¢J1051 HeHpOHHOU ceTH. Bee KauecTBeHHble JaHHbIe (1101,
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BxonHo#i cunanc DyHKIYS AKTHBAIHHI

/

J)

\

Bec cunarmca BrixomHoM cHHAIIC

Cymmarop

Puc. 1. CrpykrypHasi e/IMHHLIA UCKYCCTBEHHOI HEHPOHHOI CeTH — He-
KYCCTBEHHbII MaTeMaTHYeCKHI HEHPOH

CKpBITBIH cI0i

BeixoaHoi#t croit

BxonHoii cnoit

Puc. 2. O6was cTpykTypa HElpOHHOH ceTH

HaJIMule Kakux-Ju60 GakTopoB pucKa uiu 3a6oJieBaHu#
W T. . ) IOAAIOTCST B BUJle GUHOMHAJILHBIX TAHHBIX, TPUHHU-
MaloIINX 3HaueHus1 « 1» (B c/ayyae HaJIM4HUs TPU3HAKA) U
«0» (B cytyyae OTCyTCTBMS TIPU3HAKA ) U HUKAK He Mpeos-
pasyloTcst BO BXOIHOM cJioe. Bee KosiuecTBeHHbIE IaHHble
(BO3pacT, pocT, BeC U T. [I.) TAKXKe MOJAI0TCsI HAa HEHPOHbI
BXOJIHOTO CJIOSI, HO B JaHHBIX HEHPOHAX MPOM3BOAMTCS
HOPMaJIN3aLKsl WK CTaHAAPTH3ALMS JaHHbIX TPH3HAKOB.
Hopwmasnusauust win crangaptusanusi HeoOXOMUMbl 1151
TOro, YTOObI TIPUBECTH BCe KOJMYeCTBEHHbIE MPU3HAKHU
K eJIMHOH pa3MepHOCTH, HHaUe TIPU3HAKH, H3MepsieMble B
ThICSTIAX, OyIyT HMeTb GoJiblilee 3HAUEeHHE, UeM TPU3HAKH,
u3Mepsiemble B coTHsix. Hopmasusauusi — npeoGpaso-
BaHHe JAHHBIX, TIPH KOTOPOM BCe 3HAUYEHHUsT MIPHBOJISTCS
K BesMuMHaM B auanazone ot —1 po 1. Hopmanuzauus
TIPOBOJIUTCST MO CJIEAyIOLIEH hopmye:

X —min

y=2x -1,

max — min
rie y — HOPMHPOBAaHHOE 3HA4YeHHEe MapameTpa; x —
MCXOJIHOE 3HAueHHe MapaMeTpa, min — MHHUMaJbHOE
3HaueHHe JIMana3oHa napaMmeTpa; max — MakCUMaJibHOe
3HauyeHHe JMana3oHa napamerpa.

Takum o6Gpasom, cHavajsa HEOOXOIMMO OTIPENENUTh
MHUHUMAaJIbHOE W MaKCHMaJjibHOe 3HaueHHUs TPHU3HaKa,
a 3aTeM Ka)kjloe 3HaueHHe HOPMHPOBATb C IMOMOIIbIO
YKa3aHHOH (hOPMYJIbI.



Ekologiya cheloveka (Human Ecology)
2021, 4, pp. 55-64

CranjapTusaiiisi — 1oxoxKee Ha HOpMaJIM3alllio Tpe-
o6pa3oBaHue JIAHHBIX, HO MPHU Hel BCe 3HAUEHHs MpU-
BOJIAATCS] K 3HAUEHUSIM B JIHANa3oHe OT MPUOJIU3UTENBHO
—3 1o npubansnTesbHO 3. CTaHjaapTH3alus MPOBOJUTCS
no cJjejyolei dopmyJe:

J - x — mean
standard deviation’

rie y — HOPMHPOBaHHOE 3HaYeHUe napameTpa; x — Mc-
XO/IHOE 3HAauYeHHe MapameTpa, mean — CpejiHee 3Haye-
HUe mapametpa; standard deviation — craHzapTHOe
OTKJIOHEHHE MapameTpa.

Takum o6paszom, 4ToObl CTAHAAPTH30BATh 3HAuCHHE
[pU3HaKa, cHadaja HeoOXONUMO pacCuuTaTb cpeiHee
3HauyeHHe U CTaHAAPTHOE OTKJIOHEHHe MPHU3HaKa, a 3aTeM
KaxKJ0e 3HaueHHe JaHHOro NMpH3HaKa CTaHJapTH30BaThb
C MOMOIILbIO YKA3aHHOH (POPMYJIbI.

[Tocsie Toro Kak 3HauyeHHsl MapameTpoB MOCTYIHJIH
Ha HEHPOHBI BXOJHOTO CJI0s1 HEPOHHOH CETH MU KOJIHYe-
CTBEHHbIE TPU3HAKH OblJIM HOPMaAJIM30BaHbl UK CTaHAAP-
TH30BaHbl HAa JAHHOM CJI0€, BCE I10JIydeHHble 3HayeHHs
nepenaiTes Ha Bce HeHPOHbI CKpbiToro cjosi. To ecTb
MPU3HAK, TOCTYNUBUIMA Ha MePBbIH HEHPOH BXOMHOTO
c1osi (M HOPMAJIM30BAHHBIA WJIM CTaHAAPTH30BAHHDIM,
€CJIM 3TOT NPU3HAK KOJIHYECTBEHHBII ), 1ajiee nepeaeTcs
Ha KaXX7blll HEHPOH CKPBITOTO cj1os (Ha puc. 2 Ha 1, 2,
3, 4, b u 6-i1 HellpoHbl cKpbITOro cjiosi). [1pusnak co
BTOPOr0 HeHPOHA BXOAHOIO CJI0s1 TaKxKe IepeaaeTcs Ha
BCE HEHPOHbI CKPBLITOTO CJIOS U TaK jaJee.

[Tocsie Toro Kak Bce 3HaYeHHs1 ¢ BXOJHOIO CJosl MO-
CTYIWJIM Ha HEFPOHbI CKPLITOrO ¢J1051, HAaUMHaeTCsl paboTa
KJaCCUYECKOro MaTeMaTHYeCKOro HelipoHa (Hanpumep,
nepBoro HeilpoHa cKpelToro cjost) (cm. puc. 1). Ona
3aKJ04aeTcs B MPOBEIEHUH HECKOJBbKHX MaremaTruue-
CKHX OMepaLui:

1. I'To BXOHBIM CHHATCaM MePBOro HeHpPOHA CKPBITOrO
CJI051 TIOCTYMAIOT 3HAUEHHUsl CO BCeX HEHPOHOB BXOIHOTO
CJ1051.

2. Kaxuplil cuHanc uMmeer CBOH Bec, Ha KOTOPbIH
YMHOKaeTCsl 3HaueHHe, NpUXOJsiLee M0 3TOMY CHHaICY.
Ilox Becom cuuarnca noHumaeTtcsi 0OObIUHBIN MaTeMaTH -
YeCKHi KO3 hHUIHEHT.

3. IlepeMHOKeHHBIE HA COOTBETCTBYIOLLHE KOS(DDHLH-
€HTbl 3HaYEeHUsI CO BCEX CUHAMCOB HelpoHa nepeaatTcs
Ha CyMMaTop, Ije CyMMHpPYIOTCSl B OJHO3HAueHHe.

4. 3HaueHHe ¢ cymmaTopa npeobpasyercsi ¢ NOMOLIbIO
OJIHOH W3 (DYHKIIMH aKTUBALMK (CUrMOUAHAS (YHKIUSA,
runepboJitueckuil TaureHc, Softmax u 1. 1.). I1peo6-
pasoBaHHe 3HAUEHHS OCYLIECTBJSETCS WISl TPUBEEHHS
MOJYUeHHOTO TMOCJe CyMMaTopa 3HaueHHst (KOTopoe
MO2KeT ObITb J0BOJIbHO GOJBLUIAM) K ONpeAeJeHHOMY
JIHarasoHy.

5. [Tocsie npeo6Gpa3oBanusi 3HaUeHHE MepefaeTcs Ha
BCE HEHPOHBI CJICAYIOLEro CJ105 HEHPOHHOH CETH.

Ecsu cKpbITBIX CJ10€B MHOrO, Takast [poleaypa Mo-
BTOPSIETCS HA KaKIOM CKPBLITOM CJIO€ M 3aT€M Ha Bbl-
XOJIHOM cJloe.

KoJsinyecTBO HelpOHOB Ha BBLIXOIHOM cJlo€, Kak
NpaBUJIO, PABHO YHCJY KJACCOB, Ha KOTOpPblEe MCCEN0-
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BaTeJb MpefrnoJaraer KjaaccupuuupoBaTh o0beKT. Tak
KakK KJIaCCOB TaKHX JIBa, TO M, KAK MPABUJIO, BHIXOAHbIX
HeHpOHOB TakxKe JBa. [Ipu 3TOM BBIXOJAHOE 3HAUYeHHE
Ha MEepBOM HEHPOHE BBLIXOAHOIO CJIOS XapaKTepU3yeT
CTereHb MPUHAIEKHOCTH 00bEKTa K MepBOMY KJaccy,
a Ha BTOPOM HelipoHe — KO BTopoMy ksaccy. Ha kakom
HelpoHe BBIXOAHOTO cJjiosi OyleT 3HaueHue GoJiblile, K
TOMY KJ1aCCy U OTHOCHUTCSI OOBEKT.

[IpencraBnennasi cTpykTypa HepOHHOH CETH U Mpo-
necc ee (PyHKUMOHUPOBAHHUS TMO3BOJSAIOT MOCTENEHHO
npeo6pa3oBbiBaTh MOCTYNHBLLIME HA BXOAHbIE HEHPOHBI
JIlAHHbIE B OTBET HEHPOHHOH CEeTH, BbIPAXKAIOLIMICA B
3HAUEHHUSIX HA BLIXOAHBIX HelipoHax. EcrecTBeHHo, Takas
HelpOHHAs! CeTh cama Mo ce6e He CMOXKET OCYLIECTBJISITh
BepHylo kjaccudukaiuio. s sToro e€ HeoOXOMUMO
00y4HTb Ha BbIGOpPKE 0OBEKTOB C 3apaHee M3BECTHLIMH
kjaaccamu. Jlannasi BbIGOpKaA JeJUTCSl HA JB€ YacTH —
o6yualoliyto BLIGOPKY (06bMHO oHa cocTassieT 70 %
OT MepBOHAYANLHOH 6a3bl IAHHBIX ) H TECTOBYIO (0OBIYHO
ona cocrasJjstetr 30 % ot nepBoHavYa/ibHOU 6a3bl JlaH-
HbIX). O6yuatoiasi BbIGOpKa MCMOJb3yeTCs /s Herno-
CpeACTBEHHOro 06yueHUs] HEHPOHHOU CeTH, a TeCTOBas
— JJIs OLleHKH KayecTBa KJacCH(UKALIUH.

OOyueHne HEHPOHHOH CETH OCYILIECTBJSETCS, Kak
NPaBUIIO, METOAOM 0OPATHOTO paclpOCTPAHEHHsT OLUHOKH.
[TepBoHauanbHO HEHPOHHAS CEThb CO3AaeTCsl (HHUIHAHN -
3UpyeTcs) co CayyallHbIMH BecaMd CHHAMCoB. 3aTeM Ha
BXOJIHble HEHPOHbl HEHPOHHOH CETH MojaloTcs JaHHble
nepeoro o0bexra U3 o0yuatolleil BBIGOPKH. DTH AaHHbIE
MPOXOJIAT JI0 BLIXOJHOTO CJI0S1, H HA HEHPOHAX BBIXOAHOH
CeTH OLEHUBAETCS TpeJrnoJjaraeMblii Kiace oObekra.
Ecau npennonaraemblii kinace o0bekTa COBNajaeT ¢ 3a-
paHee U3BECTHBIM KJIacCOM, OCYIIECTBJISIETCS MEPEXO] K
JIAHHBIM BTOPOTro 0ObekTa. Ecau npeanosaraeMblil Knace
00beKTa He COBIAJAeT ¢ 3apaHee U3BECTHLIM KJACCOM,
noJiyuuBILasicst oln6Ka pacnpocTpaHsieTcs o6paTHO OT
BBIXOJIHOTO CJ1051 K BXOJIHOMY, KOPPEKTHPYSI Beca CMHAICoB
Tak, 4TOObI KJ1acC Ha BbIXOAE HEHPOHHON CETH COBMAaJ C
3apaHee M3BECTHBIM KJaccoM. 3aTeM OCYLIECTBJSETCS
nepexoll K JaHHbIM CJIeylollero oobeKTa.

Taxkum 06pa3om, 0CylIeCTBISIETCS TPOXOAL AaHHbIX 060
Bcex oObeKkTax obydarollleil BbIOOPKU MO HeHpoceTH ¢
KOppeKIHel BeCOB CUHAMCOB TaK, YTOObI MAaKCUMAJbHOE
UUCJI0 0OBEKTOB ObIO KJAaCCU(UIIMPOBAHO MPABUJILHO.
OnuH NpoXof IaHHBIX TI0 HEHPOHHOH CeTH Ha3bIBAETCS
310xoH. B 3aBUCHMOCTH 0T 06'beMa JJAHHBIX U CTPYKTYPhbI
HEHpPOHHOU ceTH sl 0OyYeHHUs] MOXKeT MOHaA0OUThCS
HECKOJIBKO 3110X.

[Tocsie okoHUaHUs 0OyUYeHHs] HEHPOHHON CETH OLLeHHU-
BaeTCsl KAUECTBO KJIACCU(HUKALIMH C TOMOIIIBIO JAHHBIX 006
00beKTax, BXOASIUIUX B TECTOBYIO BbIOOPKY. [lisi 3TOTO
MPUMEHSIIOTCS TOKa3aTe I J10JIH BEPHO KJaCCH(HULUPO-
BaHHbIX 0O'bEKTOB Ha 00yyalolllel U TeCTOBOH BbIOOPKaAX,
UYBCTBUTEJILHOCTH, CHELM(PHUIHOCTH U TOUHOCTH.

OnucaHue Habopa JaHHBIX sl MOCTPOEHUS] UC-
KYCCTBEHHbBIX HeipOHHBIX ceTel

Jlns mpuMepa mocTpoeHUs HEHPOHHBIX CeTel HucC-
M0JIb30BAJICS CJENYIOIMH HAOODP JAHHBIX O MalUEHTAX:
Hasnnuue 3abosieBanust (6osieH TyGepKyJe30M WM He
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6oJieH), poct, Bec, unaeKc maccol Tesa (MIMT), noa,
yacToe repeoxjaxjieHue Ha paGoTe, BbITOJHEHHE
TSKEJIO0ro (PU3UYECKOro Tpyla, MOCTOSHHAS HEPBHO-
ncuxuyeckasl Harpyska Ha pabote, oGpazoBaHue (oc-
HOBHOe oflllee, CpejHee, CpeAHenpodeccHoHalbHOe,
cpesHecnenMasbHOe, HEOKOHUEHHOE BbICLIEE, BbICLIEe ),
HaJIMule KOHTaKTa ¢ GOJIbHBIM TyOepKysne3oM, rnpebbl-
BaHWHe B TeUEHHE >KHU3HU B MEHUTEHLMAPHBIX yUperKjie-
HUSIX, HaJlMYMe COMyTCTBYyloWMX 3aboseBanuil (BMY,
caxapHblii muabet (CIl), fi3BeHHass GoJie3Hb KeJyaKa
u apenaauarunepcrHoil kuiku (IB)KuIIIK), npyrue
3aboJsieBaHus KeJyla0uHO-KuieyHoro tpakra (JKKT),
3J10ynoTpebJieHue ajaKorojieM, HAapKOMaHUsl, ICUXHUECKHEe
3aboJsieBaHus1, XDOHHUECKHEe Hecneldrueckue 3aboJieBa-
Hust jerkux (XH3JI), nblieBbie 3a6oseBaHusi, BUPYCHbIE
3a6oJieBaHusl MeyeHH) U TabakoKypeHHe.

B ta6a. | npuBeneHbl cTobubl 6a3bl JaHHBIX U HX
KOAMPOBKA. basa jaHHbIX V151 HIOCTPALIMK BKJIIOYAET B
cebs 28 npusHakoB y 728 nauueHToB: 342 nauueHTa, y
KOTOPbIX IOCTOBEPHO YCTAHOBJIEHO HaJlMuKe TyOepKyJiesa,
386 nauueHToB, Y KOTOPbLIX JOCTOBEPHO YCTAHOBJIEHO
OTCYTCTBHE TyOepKyse3a. 3alaua 3ak/ouaeTcs B TOM,
4TOObI IOCTPOUTH MaTeMaTHYECKYO MOJEe/b HEHPOHHOH
CeTH, KOTOopasi MO3BOJHT MO HaJWuMio 27 NMpPU3HAKOB
(KpoMe npu3Haka «HaJjune 3a6oJieBaHusI» ) KiacCudu-
LMPOBATh MalMeHTa B rPyrnny GOJbHBIX UK He GOJIbHBIX
Ty6epKyJIe30M.

[MocTpoenue monenu HeiipoHHoii cetn B IBM SPSS
Statistics

Jasi moctpoenust mozenn HellpoHHo# cetH B IBM
SPSS Statistics Heo6xo1MMo B 0CHOBHOM MeHIO BbIGpaTh
«Anama» — «HefiponHsle cetn» — «MHOTOCTOHHBIHA
nepuentpoH» (puc. 3). B nosiBuBLIeMcs OKHe B MoJe
«3aBUCHMble MepeMeHHble» HeOOXOAUMO BKJIOYHMTH
MpH3HAaK, KOTOPbIH TMJAHUPYETCs MPOTHO3UPOBATH —
«Hanuune 3a6osieBanusi», B nojie « Pakropbi» — Kaue-
CTBEHHbIE TIPU3HAKH, HA OCHOBE KOTOPBIX MJIAHUPYETCS
nporHosupoBatb«Ilon», «Hacroe nepeoxnaxkieHue» u
T. 1., B oJie «KoBapuaTbl» — KoJIHYeCTBEHHbIE IPU3HA-
KH, Ha OCHOBE KOTOPBIX IMJIaHUPYeTCsi POrHO3UPOBATh
«Poct, cm», «Bec, kr», «<MMT», «Boapacr, ser». To
ecTb OyleT MOCTPOEHa MOAEJb HEHPOHHOH ceTH, MNo-
3BOJISIIOLLAS] HA OCHOBE HE3ABMCHUMbIX KOJIHYECTBEHHbIX
W KaueCTBEHHbIX MTepeMeHHbIX MPOrHO3WPOBATh 3HAYEHHE
KJacca, K KOTOpOMY OTHOCHTCS MAlMeHT — K kJjaccey |
(60s1eH TyHepkyse3om) uiau 0 (He 6osieH TyGepKyie30M ).

Heob6xonumo oTMeTHTh, uTO B noJie «FI3mMeHuTb 1iKa-
Jly KOBAPHATOB» MOXKHO OMPEJIE/UTh COCOO U3MEHEHHS
IKaJIbl KOJIMYECTBEHHBIX MPHU3HAKOB. Pekomenjyercs
YCTaHOBUTb B JaHHOM TnoJie 3HayeHue «Hopmanu-
3oBaTb». Kpome 3TOro pekoMeHayeTcsi Ha BKJajkKe
«BpIBOg» yCTAaHOBHUTb BCe BO3MOXKHbIE MapaMeTpbl
BbIBOJIA JI/151 MOJIyYEeHHUsT HCUEPITbIBAIOLLUX Pe3yJbTaToB
noctpoeHusi HellpoHHOU ceTu. [locsie BwhIGOpa mepe-
MEHHBIX M MapamMeTpoB BbIBOAA HEOOXOAMMO HaxaTb
kHOTIKy «OK».

[TonpoGHee ocTaHOBUMCS Ha MOJyYEHHBIX pe3yJibTaTax.
B nepBo#i tabmuie pesysbratoB « CBOAHBIE OTYET MO
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Tabauya 1
Cro/161pbl 6a3bl JAHHBIX U UX KOIMPOBKA
Ne Wurepnperauus
croJi- [HasBanue crosbua Konuposka priperait
KOJIOB
oua
I [Hannuue 3abose- Bonen ty6epky-
BaHus1 1/0 neszom/He Gosen
TyGepKyJI1e30M
2 |Pocr, cm AGcodtoTHbIE 3Haye-
Bes xonnpoBku
HHUsT pocTa
3 |Bec, kr AGcodoTHBIE 3HAYe-
Bes xonnpoku
HUsI Beca
4 |UMT Bes KoLHDOBKH AGcoJIoTHBIE 3HaYe-
Ap Hust UMT
5 |ITon 1/0 Myzkekoit/ YK enckuit
6 |Bospacr, ser AGcosoTHbIE 3HAYe-
bBes xonupoBku
HHUsT BO3pacTa
7 |Yacroe mnepeoxsax-
Jetiie 1/0 JTla/Her
8 |Tskesblit pusnye-
ekt Tpy1 1/0 Jla/Hert
9 |HepsHo-ncuxuueckast
warpy3ka 1/0 Ila/Hert
10 |OcunoBHoe o6iiee
o0Opa3oBaHue 1/0 Ha/Her
11 |Cpentee o6pazo-
Bt 1/0 Jla/Her
12 |Cpennenpocpeccu-
oHaslbHOe 06pa3o- 1/0 Jla/Her
BaHHe
13 |CpennecnenpuanbHoe
o6pasoBaHue 1/0 Ha/Her
14 |HeokoHueHHOe BbiC-
uiee o6pazoBanue 1/0 Ha/Her
15 |Bubicuiee o6paso-
BaHHe 1/0 Jla/Her
16 |KonTakT ¢ 60JibHBIM
Ty6€epKy/1e30M 1/0 Ha/Her
17 |[1peGbiBanue B
MeHUTEHIIHaPHBIX 1/0 JTla/Her
yUpeKIeHUsIX
18 |BHUY 1/0 Jla/Het
19 |CQ 1/0 Jla/Hert
20 |SABKullI1K 1/0 Jla/Hert
21 |dpyrue GoJsieHu
SKKT 1/0 Jla/Her
22 |3noynotpebiieHne
AJIKOroJIeM 1/0 Ha/Her
23 |Hapkomanusi 1/0 Jla/Her
24 [T1cuxuueckue 3a-
6GoJieBaHuUs 1/0 Ha/Her
25 |XH3J1 1/0 Jla/Her
26 [ITbl1eBble 3abosie-
- 1/0 Jla/Her
27 |Bupycuble 3a6oJieBa-
HHsl TIeYeHH 1/0 Ha/Her
28 |TabakokypeHue 1/0 Jla/Her

HabJII0ACHUAM» yKazaHa HH(pOpPMAlUsl O YHCJe BKJIO-
YeHHBIX B MOCTPOEHHE HEHPOHHOH CeTH MAlMEeHTOB, HX
pasnesieHnH Ha 0O6ydalollylo M TECTOBYIO BBIGODPKY H
MCKJIIOYEHHBIX TalHeHTax (eCau OHH eCTh).

Bo Bropoii Tabauie pesysasratoB «MHbopmauust o
CeTH» TpHBeJeHa OCHOBHAs HH(OPMALHS O CTPYKType
10Jly4eHHOH HellpOHHO# ceTH (puc. 4). B nanHol TabiuLe
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il 3i nepemeHHsle:
DaKTOpLI:
Koeapuarsl:
(»]
Y06kl YPOBEHB i no Heit 3MEeHWUTL WKany KOBApUaTOB:
NPaBoit KHOMKO/ MbILuM B CNNCKe MepemeHHsle . =

WHcpopmaumsa o cetn

BxoaHoi cnoit DaKTopsl 1 Mon
2 YacToe
nepeoxnaxgeHne
3 TAKEenbIi
DUINUECKN TPYL
4 HepeHo-
neuxudeckan
Harpyaka
5 OcHoBHOE 0fWee
6 CpeaHee
i CpefHe-
npodeccnoHanbHoe
8 CpeaHe-
cneuuansHoe
g HeokoH4eHHOe
BbICWEE
10 Beicwee
1" KoHTaKT ¢ GonbHeIM
TyGepKyne3om
12 MpebbiBaHue B
NEeHUTEHLNAPHBIX
YUPEXAEHUAX
13 BWY
14 ca
18 ABMMANK
16 KT
17 3noynoTpebnexue
ankoronem
18 Hapkomanua
19 Mcux.3abonesaHua
20 XH3n
2 Meinesble
3afonesaHna
22 BupycHele
3aGonesaHnAa
NeyeHn
23 TabakokypeHue
Koeapuatkl 1 PocT, tm
2 Bec, kr
3 WUMT
4 BoapacT, net
KonuuecTeo HeipoHos® 51
MeToA M3MEHEHWA WKaMbI 1A KOBApNaToBR Hopmanuayiotea
CKpbITeIE Criou KonuuecTeo CKpbITbIX CNOEB 1
KonuuecTeo eAMHML B CKpLITOM croe 12 7
DYHKLMA akTUBALMN FunepGonuyeckuit
TaHreHe
BeixoaHol cnoit  3aBUCUMbIE 1 Hanwune
nepemMeHHble 3abonesaHna
KonuuecTeo HeilpoHoB 2
OYHKLUMA aKTUBALMN Softmax
DYHKLUMA OWNBKKN MepekpecTHaA
3HTpONMA

Puc. 4. Tabnuua pesyssratoB «MHdopmarsi o cetn»
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Puc. 3. OkHO noCTpOeHHs! HENPOHHBIX ceTel

CeTHU

Puc. 5. Cxema noJtyueHHO# HeAPOHHOM
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NepeyncsIsIioTCsl BCe BKAIOYEHHbIE B KauecTBe (PaKTOPOB
¥ KOoBapHuaT NMpHU3HaKH, METOJL H3MEHEHHSs LKaJbl KOBa-
pHaT, KOJHUYECTBO HEHPOHOB BO BXOJHOM, CKPBITOM H
BBLIXOJHOM CJIO€, a TaKKe (PYHKLHUH aKTUBALMH 3HAUEHHH
B HEHPOHAX CKPBITOrO M BBIXOJAHOTO CJIOS.

CalieylollldM 3J1IEMEHTOM Pe3yJIbTaTOB MOCTPOEHHUS
HEeHPOHHOH CeTH sIBJIsIeTCsl HeMoCpeACTBeHHoe u3obpa-
JKeHHe caMolt HelipoHHO# ceTH (puc. 5). K coxkasenuto,
NpH BKJIIOYEHHH 28 napamMeTpoB MalMeHTOB B KayecTBe
BXOJIHbIX IPU3HAKOB JAHHOE H300pakKeHHe yrKe sIBJISeTCs]
MaJIOUH(OPMATUBHBIM, HO Ha TPECTaBJEHHOH cXeme
MOXKHO YBHIETb 51 HellpOH BXONHOTO CJOSl, CEMb Hel-
POHOB CKPBITOTO CJ1051, IBA HEHPOHA BBIXOJHOIO CJIOsl, a
TaKKe nepernJsereHre CHHANCOB, KOTOPble HIYT OT KaxK-
JIOTO HeHpOHa MPEAbIIYLLEro ¢Josl K KaXKI0My HeHpoHy
MOCJIE/lYIOLIEro CJIosl.

Caenytouieii TabJauileli pe3yJbTaToOB MOCTPOEHHUS
HEHPOHHOM ceTH siBasieTcs Tabsuua « CBojKa it Mojie-
Ju» (puc. 6). BaxkHelllIUM 3/1eMEHTOM B Hel siBJsieTCs
MPOLEHT HEeBEpHBbIX MpeAcKa3aHuid Ha oOydaroulel u
TecToBOH BbIOOpKax. B HacTosilieM npumepe 10J151 HeBep-
HBIX MpeJicKazaHuil Ha oOydatollell BeIOOpKe cocTaBuJa
10,5 %, a na tecroBoii — 11,5 %. CoOTBETCTBEHHO
JIoJIsT BEPHBIX MpeACKa3aHuil Ha obydarolledl BbIOOpKe
cocraBuia 89,5%, a Ha TectoBoil — 88,5 %. O6bLIUHO
Ha oOyyatolliell BBIOOpPKe MPOLIEHT BePHBIX MPeACKa3aHUH
BbllllE, YeM HAa TECTOBOH. DTO CBf3AHO C TEM, YTO Ha
JIAaHHBIX MalMeHTOB, BXOASLIMX B 00y4aloLlyt0 BEIOOPKY,
HelpoHHasl ceTb oOydasach, a JaHHbIe MAaLUEeHTOB, BXO-
JiIlLIMEe B TECTOBYIO BbIOOPKY, MCMOJb30BANUCh TOJBKO
JUISl OLLEHKH KauecTBa KJacCUDUKALUH.

CeogKa onA Mogenu

Owwnbka: nepekpecTHan
ObyJyawwee o pekp 116,132
ponua
MpPOUEHT HEBEPHBIX
npeackazaHuin 10,5%
Mcnone3yemoe Nnpaenno 1 nocnegoear. war
OCTaHOBKMW (alog) Gea
YMEHBLWEHWA
norpewHocTH®
Bpema obyueHuA 0:00:00,85
TecToeoe Owwbka: nepekpecTHan
IHTPONKA 61,403
MpPOUEHT HEBEPHBIX
npeackazaHuin 11.5%

Puc.6. Tabmuua pesyisratoB « CBoaKa JJIsi MOJEJIH»

B rabunue «OueHKH napameTpoB» MpHUBEEHbl Bce
noJTydyeHHble B HEHPOHHO CeTH Beca CHHAICOB, KOTOPbIE
HeoOXOUMBI B TOM CJlydae, KOrja Hcc/enoBaTesb nia-
HUPYET BKJIOUHTb HEFPOHHYIO CeThb B pa3pabaTbiBaeMoe
nporpaMMHoe ofOecrneyeHne. B WHBIX c/ydasx AaHHas
TabsuIa MPaKTHYECKOrO 3HAYEHHs] He HMeeT.

BakHelluM 3J1eMeHTOM pe3yJ/bTaTOB MMOCTPOEHHS
HeHpOHHOM ceTH siBJisieTcst Tabusnia «Kyaccudukaims»
(puc. 7). B nannoi#i rabauiie 6oJiee IeTaJbLHO MPUBEIEHDI
nokasaTeJii /11 OLEHKH KauecTBa KJacCH(pUKALUKU C
NpUMeHeHUeM MoJydeHHOH HelipoHHol ceTH. Hanpuwmep,
paccMaTpuBasi pe3yJibTaThbl KNacCH(UKALMK HA TECTOBOH
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BbIGOPKE, MOXKHO OTMeTHTh, uto 110 nauuenram, He
UMelolUM TyGepKyJie3, HelipoHHasi ceTb MpeackasaJsa
€ro oTcyTcTBHe, 97 nauueHTam, UMEIOUM TyOepKyJies,
— ero Hasuuue. [1pu 3TOM 1151 27 AUKEHTOB MOJYYEHO
HeBepHoe TMpeackazaHue, U 12 mauueHtam, UMEIOUIUM
TyGepKyJie3, OblIo MpeicKasano ero otcyteTsue. To ectb
ecsid Obl Mbl He 3HaJ/IM O HAJIMYHUK Y JAHHbBIX ALUEHTOB
TyGepKyJie3a U UCMOJb30BAJH TOJNYYEHHYIO HEHPOHHYIO
CeTb Ha TpaKTHKe, 3TUM 12 nmauueHTaMm JMarHo3 Ty-
6epkyJie3a 6bl1 Obl OIMOGOUYHO CHSAT (TUIIOAMATHOCTH-
Ka). M1 HaoGoport, u3 27 nauueHToB 15, He UMEHOUIUM
TyGepKyse3, ObUIO MPeACKa3aHo ero Hajauuue. Takum
06pa3oM, ecyd Obl Mbl He 3HAJU 00 OTCYTCTBUM y HHUX
Ty6epKyJe3a, 3TuM 15 nauuentam 6ol Gbl OLIKGOUHO
MOCTaBJ/eH JAaHHbII AMarHo3 (TUrnepAMarHoCTHKa).

Knaccudmkaupa
MpeackasaHHble
TIpoLeHT
Mpumep HabniogeHHbIe 0 1 MPagnbHbIX
Obyyawwee 0 236 25 90,4%
1 27 206 88,4%
OBWWiA NpoLEHT 53,2% 46,8% 89,5%
TecToeoe 0 110 18 88,0%
1 12 97 89,0%
OBWMiA NpoLEHT 521% 47 9% 88,5%

3aencuman nepemeHHan: Hanwyuwe 3aboneeaHnA

Puc. 7. Tabnuua pesyssratoB «Kiacenduxarmsi»

3aKM0UUTENbHBIM HEOOXOMMbIM 3JIEMEHTOM Pe3yJib-
TATOB MOCTPOEHHUS] HEHPOHHOH CETH SIBJISIETCS arpaMma
BayKHOCTH He3aBUCHMBbIX MepeMeHHbIX (puc. 8). Ha nan-
HOH Marpamme MpuBeieH yNopsiiodeHHbIH M0 CHUXKEHHUIO
Ba)KHOCTH CITUCOK BXOJHBIX TMPHU3HAKOB. B Hacrosiiem
npuMepe MOXKHO YBHJIETb, YTO HAUOOJBIIYIO BaXKHOCTD
JUIsl KNacCu(UKALIMK TTalMEeHTOB, CTPAJAIOIINX TYOEepKY-
JIE30M U He HMEIOLLMX IJaHHOr0 3a60J1eBaHus, T10Jy4eHHOH
HelpoHHO# ceTblo, UMeeT MIMT, a HaumeHblyl0 — Ha-
JIMUME WJIM OTCYTCTBHE CpelHero o6pa3oBaHusl.

BaxKHbIM OTJIHUMEM HHCTPyMEHTapHs JUis MOCTpoe-
HHSI HEHPOHHBIX CeTeH OT MHCTPYMEHTapHsl MOCTPOEHHUS
nepeBbeB kjaaccudukaunn B IBM SPSS Statistics

HDPMZHHIOBBHH“ BAaXHOCTb
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1 1 1 1
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Puc. 8. lnarpamma Ba)KHOCTH HE3aBHCHMbIX MepeMeHHbIX
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SIBJISIETCSl TO, YTO MPH MOCTPOEHUHM HEHPOHHBIX ceTel
OTCYTCTBYET aBTOMATH3UPOBaHHbIH 0TGOpP NpH3HaKoB. To
€CTb KaKHe I10J1b30BaTe/Ib MPU3HAKH 3aJaJl B KayecTBe
BXOJHbIX, TaKMe W BOHLYT B HEHPOHHYIO ceTb. B cBsi3u
C 3TMM HHOpMaLMsl, NPeACTaBAeHHasl HA AHarpamme
BaXXHOCTH HE3aBHCHMBIX MEPEMEHHBIX, NpHobpeTaeT
0CO0YI0 BaXKHOCTb.

Ecau nepen ncenenoparesnemM NoMUMO HeloOCpeCTBeH -
HOTO MOJIyYeHHs] MOJIeJIM HEHPOHHOH CEeTH CTOMT 3ajaya
CHH3UTb YHCJIO PU3HAKOB, BXOASILIHUX B MOJEJb, MOKHO
BOCI0JIb30BaThCsl 3TOH HHpopmalnei. Heobxonumo 3a-
HOBO 3alyCTHTb NMOCTPOEHHE HEHPOHHOH CETH, HO yxKe
UCKJ/IOUUTb U3 noJsi «Pakropbl» wian «KoBapuarts»
OIMH WJIM 4YacTb BXOJHBIX TMPHU3HAKOB, MMEIOLIUX HaM-
MEHbLIYIO Ba’KHOCTb.

[To onbITy NOCTPOEHHUS pa3jIMUHbIX HEHPOHHBIX ceTel
HauboJiee MpUeMJleMbIM clloco60M BblGOpa HeHPOHHOM
CeTH C HAaUMEHbBIIMM YHMCJIOM BXOJHBIX NMPH3HAKOB SIB-
JsieTcs caenytolnil nouxon. Ha nepsoHayasnbHOM sTane
CTPOUTCSI HEHpPOHHAsl CeTh C BKJIOUEHHEM BCeX HMelo-
LIMXCSl apaMeTpoB. 3aTeM Ha OCHOBAHMHM JHarpammbl
Ba)KHOCTH HE3aBMCHMbIX MEPEMEHHbIX MPOU3BOAUTCS
HOBOE MOCTPOEHHE HEHPOHHON CETH C MCKJIIOUEHHBIM PH-
3HAKOM, MMEIOIIMM HaHMEHBLIYIO BaXKHOCTb. J{aHHbIH 1m1ar
MOBTOPSIETCS 10 TeX MOp, MOKa B MOJEJHM He OCTaHeTCsl
OJIMH BXOJHO# npusHak. [Tocse Toro, kak Bce HelpoHHbIE
CEeTH MOCTPOEHBI, UCC/e0BaTeN0 HeOOXOAMMO BbIOpaTh
U3 HHUX Ty, KOTOpasi HMeeT HauMEeHbIlIee YHCJI0 BXOAHBIX
[1apaMeTpPOB U [IPH 9TOM Y0BJIETBOPSET UCCe0BaTe s
10 KayecTBY KlacCH(UKaLUMK (MapaMeTpam U3 TabJInLLbl
«Knaccuduxauus» ).

Heo6xoqnmo oTMeTHTb TPH BaKHbIX MOMEHTa B MO-
CTPOEHHH HEHPOHHBIX ceTel. Bo-nepBbIX, HX NOCTpOEHHE
UMeeT J0BOJIbHO LLIMPOKHH CMEKTP HACTPOeK, MaHHITyJs1-
LMl KOTOPBIMH MOXKeT TMO3BOJIMTb MOBBICHTH KayeCcTBO
KnaccurKaluui. Beuy 60sbl10ro KosmuecTBa HaCTPOEK
B JIAHHOH CTaThe MX MCIOJIb30BaHHE He TPeCTaBJeHo, a
MPUMepPbI MOCTPOEHHST HEHPOHHBIX CeTel MPUBEIEHHI C Lie-
JIbIO NTOKA3aTh MPHHLIMITHAJBbHbIE BO3MOXKHOCTH U TTPOLECC
UX 0CTpOeHHsl. Bo-BTOPBIX, HCMO/Ib30BAHHE TOCTPOEHHBIX
HEHPOHHBIX CeTeH B MPAKTHKE BECbMa 3aTPYAHUTEJILHO,
TaK Kak (PyHKLUHOHHPOBAHHE CaMON MOJIEJIH JI0JIKHO ObITh
3anporpaMMHpPOBAaHO UK MOJEJIb 10/12KHA ObITb BKJIIOYEHA
B CyLLIECTBYlOLLIee porpaMMHoe obecriedeHne, YTo cesaTh
JIOCTaTOUHO TPYAHO Oe3 MPHBJIEUEHHS CHELHUaJUCTOB B
06s1acTH porpamMmmupoBanist. M, B-TpeTbHx, NpakTHYeCKH
HEBO3MOXKHO JIBaKJIbl MTOJIyYHTh OJHY U Ty K€ HEHPOHHYIO
CeThb. DTO CBSI3AHO C TEM, UTO Mepes] 00ydeHHeM HelpoHHasT
CeTb HHULIMATU3UPYETCsl CIydalHbIMM BeCaMH CHHAICOB.
Takasi ciydaiinasi MHULIMA/IU3ALUsT TPUBOJUT K TOMY, UTO
TPH 3aI1yCKe MOCTPOEHUsI HEPOHHOH CeTH C OJIMHAKOBBIMH
HacTpOHKaMH MOJTydeHHe OJMHAKOBBIX HEHPOHHBIX ceTel
MaJl0BEPOSITHO.

[locTpoeHue monenu HeiipoHHoi cetu B StatSoft
Statistica

J1nst moctpoenust Monesiu HeHpoHHOH ceTH B StatSoft
Statistica Heo6xoaMMO B OCHOBHOM MEHIO BbIGpaTh
«Ananmuz» — « ABTOMaTH3HpPOBaHHbIE HEHPOHHBIE CETH .

Research Methodology

B nosiBuBliemcst okHe B noJie «HoBblii aHanu3» Heo6-
xomumo BbiGpaTh «Kiaccudukauus» u Haxatb « OK».
[Tocne Haxkatusa «OK» B oTKpbIBLIEMCSI OKHe HEOOXO-
JIMMO HaxkaThb KHOMKY «[lepemenHble», mocsie yero Gyaer
OTKPBITO OKHO BBIGOpa MepeMeHHbIX (pHuc. 9).

REETIT e . . Lo i
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[CINoaxoasuwe nepenertisie

Puc. 9. OkHo BBIGOpA MEpeMeHHBIX

B okHe BbIGopa nepeMeHHbIX B 1oJie «Karerop. uenesast
(0TKJ/IMK)» HEOOXOMMO BbIOPATH MapaMeTp, KOTOPHIH Miia-
HHpYyeTCst TPOrHo3upoBaTh — «HaJsinune 3a6oJieBaHusi>»,
B rnoJie «KareropuanbHast BxoHast (MPeAUKTOP)» — BbI-
OpaTb KauecTBEHHble MapaMeTpbl, HA OCHOBE KOTOPbIX
Oy/leT OCYLLeCTBJSATbCS NPOrHo3upoBaHue. B Tekylem
npuMepe TaKHMH NapameTpamu siBAsieTcs: GOJIbLIIHHCTBO
13 UMeloLLUXCs B Habope faHHbIX. B nose «Henpepeihast
BXOJIHAsA (MTPEIUKTOP )» HY>KHO BbIOPATh KOJMUECTBEHHbIE
M paHroBble MapameTpbl, HA OCHOBE KOTOPBIX OyleT
OCYLLECTBJIATLCA NPOrHo3upoBaHue. B npumepe Takumu
napametpami siBastiotest: «Poct, em», «Bec, kr», «MUIMT»
u «Bospact, ser». To ecTb GyneT noctpoeHa MojeJb
HEHPOHHON CeTH, MO3BOJAIOLAS HA OCHOBE 3THX JJAHHBIX
NPOrHO3UPOBATH 3HAUEHHE KJ1ACCa, K KOTOPOMY OTHOCHTCS
MauMeHT, — GOJIBHBIX WK He OOJIbHBIX TYOEepKyJIe30M.

[Tocne BbIGOpa Hy»KHBIX MEPEMEHHBIX HEOOXOAUMO
HaxaTb KHonkKy «OK». ITocse atoro otkpoercst oKHO
BbIOOpA HauaJbHbIX YCJOBHH TOCTPOEHHS] HEHPOHHBIX
cerell. Pekomenyercsl Ha HavyaJbHBIX 3Tanax B JaHHOM
OKHe HUKaKMX M3MeHEHMI He NpousBoauTb. Hasee He-
06xoMo HaxkaTh « OGYuUTh».

[To ymosuanuio B mpoliecce o6ydenust B StatSoft
Statistica npousBoautest mocrpoenue 20 pasiMyHbIX Hell-
POHHBIX CeTel, U3 KOTOPbIX aBTOMAaTHYECKH BbIOUPAIOTCS
5, MpUMeHeHHe KOTOPBIX MO3BOJISIET MOTYYHTb HAUJTYUIIHE
nokazaTesin kauectBa Kjaccuduxauuu (puc. 10). s
TOro 4ToObl BCe Aa/IbHeHIIHe MaHUITYJISILIMH TPOU3BOUTD
He C NATbIO, a C OJIHOW HEHPOHHOH CeThblO, HEOOXOIUMO
HaxxaTh «Bpi6path/CHATL ceTH» W BBIOPATh OJIHY Hefi-
POHHYIO CeTb, MMeIOLLyl0 HauOoJbllee 3HAYEHHE HO0JIH
BEPHBIX TNpeacKa3aHnil Ha TecToBoil BeIOOpKe (Tecr.
MPOM3BOAUTENBHOCTD). Ec/n faHHOe 3HauYeHHe OfuHAa-
KOBO Y HECKOJIbKHX HEHPOHHBIX ceTell, ciiefyeT BbIOpaTh
HEHPOHHYIO CeTb, HMEIOLLYIO HauboJIblliee 3Ha4eHHe J10J1H

61



MeTofon0rMs HayYHbIX UCCNEe[0BaHMIA

BepHBIX Tpejicka3anuil Ha obyuaitolieil BoiGopke (I1po-
U3BOJUTENILHOCTL 00y4.). B Hailem npumepe BbiGpana
TpeThbsl HelpoHHasi ceTb «MLP 51-7-2». [ludpsl B Ha-
3BaHUU HEHPOHHOH ceTH 0003HAYAIOT YMCJIO0 HEHPOHOB
B Ka)KI0M CJIO€, TO €CTb BXOJAHOH CJIOH HEUPOHHOM CeTH
colep:KUT 51 HeHlpoH, CKPBITBIA Cjoil — 7 HEeHpPOHOB,
BBIXOJIHOH CJI0H — 2 HelipoHa.

-
36§ Heiiponmuie ceru -Pesymuarei: fns craTom . : (L9 [t
Axrvensie cern
CersID Apwrexrypa Mpousson.. Kowrp.n.. Tect.mpous.. Amropumi Pumk 0. AKT.cKpbL. AKT.Bbi. — *
1 MLPSI72  G6078431 95412844 67155963  BFGS15 CE Toxaecre.. Coemvake |
2 MLP§1122 67254902 94495413 8807333  BFGS77 Cwerea. Towaects.. Ikcnode..  |=
3 MLPSI72  G7647059 94495413 8807339  BFRS2I CE enorerra Cosrmake L
4 MLPS1212  GBEREE7 97247706 8807339  BFES20 CE Toxaecre.. Cogmmake
5 MILD E11ED a7 ARnagn QR 419044 00 173204 RERG 10 Cuns ves Townecr s
R ——
[ Monssosarenscran nempornancers | [ cers | [Meron moroxparen nonesiGopor |
Mpenckasartsie | Tpapa | Wrorn anamica | fusrossie kapre: | Hasnoneni nonssosaress |
Tabnmua npenckasaHHLI SHaveHl
Miportios Ilo6as 8 Ta6mALy pesymbTaToR
Lenessie nepevertie || Keagpamsl ocTamios
© Cranapmele u ancamtne Bonoa, [C] LosepTenstisie yposr
[F] Tourocms MNepemertbie
BuiGopat
i c ocTanm Obysaowan
[7] KorrponeHan
[F] Tectosan
Mponyu, sHaserus

Puc. 10. OkHO pe3yJbTaToB MOCTPOEHHSsT HEHPOHHBIX CeTeil

BaxKHbIM MOMEHTOM MOCTPOEHUST HEHPOHHBIX CeTell B
StatSoft Statistica siBsieTcst To, uTo HaHHAsT MpOrpaMM-
Has CUCTeMa IMOMHMO 0Oy4alolIed U TeCTOBOH BbIOOPKH
BbIEJISET elle OAHY — KOHTPOJIbHYIO. JlaHHast BbIOOpKa
MCIOJIb3YeTCs JUIl KOHTPOJI NepeoOydeHUst HeHPOHHON
ceru. KonrpoJsibHasi Beibopka Beigessiercst 1 B IBM SPSS
Statistics, Ho He B Takom SIBHOM BHJE, U OHA SIBJISIETCSI
yacTbio 06ydaloulen.

J1s nosydenuss 6osiee AeTasbHbIX Pe3ysbTaToB MO-
CTPOEHHMS HEHPOHHOH CeTH HeOOXOAMMO MepedTH Ha
BkJaaky «Mrorn anasnusa». Hango ormerutb, 4To no
YMOJIYAHHUIO BCE PE3yJIbTaTbl MPEACTABJSIOTCS TOJBKO
no obyuaiouieil BeiGopke. Jlist Toro 4To6bl MOJY4UTh
pesyJibTaThl 10 BCEM BbIOOPKAM WJIH MO 4acTH Bbl-
60pOK, HEOOXOAMMO B OKHE pe3yJbTaTOB YCTAHOBUTbL
cooTtBeTcTBYlOlME «BbiGopku». B pamkax HacTosilueh
CTaTbM MPUBEJEM pe3yJbTaThl [10 BCEM TpeM BbIGOpKam
onpHOBpeMeHHo (puc. [1).

38 Heliponmuie ceru -Pesynbtares: flns _ [ER=)

AKTUEHBIE CETU

CersID Apwrexrypa Mpowsson.. Kowrp.n.. Tecr. npous.
3 MLP517:2 87647059 94435413 88073394

Anropum Py o
BFGS 21 CE

AKT. CKpbL..  AKT. BbIX...

3kcnorenta  Cogrmakc

&8 s
[ Nomsosarenscranweiiportancers | | i ] [Meroa mroroxpartsi noassisopor |
Mpeackasarore | Tpaeucu Mroru aranisa | Mugrossie kaprei | Hagmoaera nomssoearens |

o 1

= Marpia ounbox ) [E_Asems weora. (nosansen) |

BuiGoprit
ianwan
HTponHan
Tecrosan
Mponyu sHateria

Puc. 11. Bknanka «Mtorn ananusa» okHa pesy/ibTaToB MOCTPOEHHS
HEHPOHHBIX ceTel
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[1pu naxkatun KHomku «KTorm momeseii» MOXKHO
paccMoTpeTh MOAPOGHYI0 MH(OPMALHUIO O MOJydeHHOH
HelipoHHO# ceTH (puc. 12). B tabsunie npuBeeHbl pe-
3yJIbTAThl KJIACCH(UKALIUK Ha 06ydalolleil, KOHTPOJIBLHOM
1 TeCTOBOH BBIGOpPKAX, a TakkKe (PYHKLUHH aKTHBALMH
CKPBITOTO U BBIXOJHOTO CJIOeB HeliponHoi cetu. [lpu
HaXKaTHH KHONKM «Beca» Moryr ObiTh MoJyueHbl Beca

CHUHAICOB HEHUPOHHOU CETH.
©-7 akue. | @-a aKTuB.
CKpbITBIX BbIXOAHbLIX
Heilp. Helip.

Cotirmakc

DyHKupA

Apxutektypa | Mpoussoautens ‘ KoHTp. ‘ Tecr.
owwmnbku

‘ Anroputm
HOCTb 0ByyY.

‘ ocTe ‘ ocTe ‘ 3

9449541 88,07339 BFGS 21 Sriponia

MLP 51-7-2 87,64706

Puc. 12. Ipacduueckoe npejcraBieHue MoJyyeHHOro jepesa Kiac-
cuduKaLum

Eule ofHUM BaKHLIM pe3yJbTaTOM [OCTPOEHHS
HeHPOHHOH CeTH fBJsieTCsl MaTpuua OLIMOOK, KOTopast
NPEJACTABJSIETCS [IPU HaxKaTHU HA COOTBETCTBYIOLLYIO
KHOTIKY (puc. 13). Marpuua oun6ok nospossier 6oJee
J€TAIbHO OLEHHUTb KAUeCTBO K/IACCH(HUKALIMH C MOMOLIBIO
BEPHO U HEBEPHO KJIACCH(ULMPOBAHHBIX MALHUEHTOB.

Hanuune 3abonesanna (Mrorw knaccudmkauun) (Ana cratbu)
Bribopku: Obyvarowian, Tectoean, TectoBan

Hanuune Hanuuue Hanuuue
3abonesanna-0 | 3abonesanna-1 | 3abonesanna-B
ce

3.MLP 51-7-2 | Beel 386,0000 342,0000 728,0000
MpaBunbHO 357,0000 289.0000 646,0000

HenpaeunsHo 29,0000 53,0000 62,0000

MpaeunkHo (%) 92,4870 84,5029 88,7363

HenpaeuneHo (%) 7,5130 15,4971 11.2637

Puc. 13. Matpuua ommn6ok

B StatSoft Statistica, kak u B IBM SPSS Statistics,
HeT aBTOMAaTHYeCKOro oT0opa MPHU3HAKOB VIl BKJIO-
YeHUs] B HEHUPOHHYIO CeTb, HO MMEIOTCS pe3dyJ/bTaThbl
OLEHKH Ba)KHOCTH KaKI0r0 BXOJHOTO B HEHPOHHYIO
ceTb napamerpa. st noJiydyeHUs1 pe3dyJibTaToB OLLEHKH
BA’KHOCTH TNapameTpa HeoOXOAMMO HaxKaTb KHOMKY
«AHanm3 yyBcTBUTENBHOCTH» (pHC. 14). B pesysbrarax
aHaJ/IM3a YyBCTBUTEJILHOCTH MPUBEJIEH YIIOPSI0UEHHBIH 110
YMEHbILIEHHIO BaXKHOCTH CIHCOK BXOJHBIX MapaMeTpoB.
Ecan nmpusHak nMeeT Ko3((HIMEHT BaXXKHOCTH MeHee
1, oH MOxeT ObITb HCKJIOYEH 0e3 yXy/lleHHsl KayecTBa
KJIacCH(pUKaIIH.

Trxenslit
duanseckuii
TPYA

Pocr, cm | Boapacr, net | Cpeawxe-npogec | Mcux 3abonesa | Hapkomanua | 3noynotpebnen | KKT
CHOHanbHoe HUA we ankoronem

1,048219] 1,029926 1,019341 1,011023 1,010808 1,003899 0,996361 0,990128]

Puc. 14. PesynbraTbl aHa/in3a 4yBCTBUTEJILHOCTH HEHPOHHOMN ceTH

Takum o6pa3om, pesyJibTaThl aHAJHU3a UyBCTBUTEJb-
HOCTH MO3BOJISIIOT MOLIArOBO CHHKATh YUCJI0 PU3HAKOB,
BXOJSILUMX B HEHPOHHYIO CeTb, €C/d 3TO HeoOXOIMMO
Uce/1e10BaTeIo.

[IpencraBneHue pesybTaToB NOCTPOEHHUS 1epeBbeB
KJaaccudukauuu

[Ipu npencraB/ieHUH pe3yJbTaTOB MOCTPOEHHUST Heil-
POHHBIX CeTell B HAyYHO! CTATbe WJIH AUCCEePTALHH Clle-
JlyeT YYHUTbIBATh, UTO MOATOTOBJIEHHOTO yuTaTtest OyayT
MHTEpecOoBaTb, BO-MEPBBIX, CTAPTOBbIE YCJOBHs, NMpPH
KOTOPbIX OHO OCYLLECTBHJIOCh: YUCJIO BXOAHbIX [1PHU3HA-
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KOB, UX HAMMEHOBAHHE, Ha KaKHe KJIacChl HCC/Ie10BaTe/ b
KaaccuULpoBa 06 beKTbl. Bee 3T0 Mo3BOUT unTaTesio
BOCIPOM3BECTH M0JIyYEHHbIH HCC/Ie0BaTeNeM Pe3yibTaT
WJIM TIPOBECTH MOX0XKee HCCIE0BaHHe.

Bo-BTopbIX, BaXKHO OTPa3UTh KauecTBO KaacCcU(UKa-
MU C TIPUMEHEeHHEM MoJlydeHHOH Mojend. B kauectBe
TaKHX MOKazaTesed, Kak M MPH MOCTPOEHHH JIePEBbEB
KJacCU(pUKALMK, KaK MPaBUJIO, HUCMOJb3YIOTCS 4yB-
CTBHUTEJILHOCTD, CHELU(PUUHOCTL U TOYHOCTb. Kak no-
MOJIHUTE/IbHBIE TOKA3aTEeH MOTYT ObITh UCMOJIb30BAHBI:
MPOTHOCTHYECKAS! LIEHHOCTh IMOJOKHUTEJBHOTO M OT-
pHLATeJILHOTO pe3yJibTaTa, OTHOLIEHHEe MPaBLONof0OHus
TOJIOXKUTEJILHOTO M OTPULIATENILHOTO pedyJibTata. Pacuer
JIAaHHBIX TMIOKa3aTeJiell U X HHTeprpeTaluus B paboTe He
paccMaTpHBalOTCs, HO KaxKIbIH XapaKTepu3yeT KauecTBO
KJ1acCH(UKALMHU C Pa3HbIX O3ULMIH. PacueT MoxeT GbITh
OCYLLLECTBJIEH C IPUMEHEHHEM OHJIANH - KaJIbKYJISITOPOB C
MOMOLLIbIO 3HAYEeHHH, KOTOpbIE TPUBOJATCA B TaOJHLAX
pe3yJbTaToB Kaaccudukauu (cM. puc. 7 u 13). [Tomumo
caMuX TNoKasaTesiell JKeJaTesbHo NpuBoauTh Mx 95 %
JIOBEPHTEJ/IbHBIE HHTEPBAJIbI.

CyllecTBeHHBIM HEJOCTaTKOM MpPH MpeACTaBJIeHUH
pe3yJIbTaTOB MOCTPOCHUS HEHPOHHDLIX CeTel sBJeTCs
HEBO3MOYKHOCTb TPOUJIIIOCTPUPOBAThL JIAHHbIE MOJEN
rpauyeckd. JTo CBS3aHO C TEM, UYTO HEHPOHHAsl CeThb
1uMeeT GOJIbLIOKN pa3Mep U rpaduueckoe H3oOpaxKeHHne
KOHKPETHOH HEHPOHHON CeTH TpaKTHUeCKH HeHH(Op-
MaTHBHO. EJIMHCTBEHHOE, YTO MOXKHO MOJYYUTb M3
rpaduueckoro u3o6paxKeHust HeHPOHHOH CeTH, — YHUCIIO
CJIOEB U HEHPOHOB B KAXKAOM CJIOE.

3akJjoueHue

PaccmoTpeHbl BOMpochl MPUMEHEHHsT UCKYCCTBEHHBIX
HEHPOHHBIX CETeH B MEIUKO-OHOJIOTHUECKUX UCC/Ie0Ba-
HUSIX, @ TAKXKe MPeJCTaBJEHbl IPUMEPbI UX MOCTPOEHHUS
B CTATUCTHUYECKUX MaKeTax NpUKAaIHbIX nporpamm [IBM
SPSS Statistics u StatSoft Statistica. Ilpumenenne
HEHPOHHOH CeTH NPH aHa/iM3e JAHHBIX MEIHUKO-OHO-
JIOTHYECKHUX SKCIIEPUMEHTOB KaK OJHOH M3 HauboJjee
MOLIHBIX C TOYKH 3peHHsi KauecTBa KJjaccuuKaluu
MOJiIeId MHOTOMEPHOTO aHaJ/Ju3a JaHHBIX MO3BOJSIET
MOJYYUTh UHCTPYMEHT JJIsT KJacCU(PUKALUK 0ObEKTOB.
OjHako MpakTHUeCKOe UCMOJIb30BaHUE JAHHOTO METOJ1a
6e3 MpuBJeUEHHsT JIOMOJHUTEbHBIX CIELHaNUCTOB J0-
CTaTOYHO 3aTPYAHUTEJBHO.
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