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MUKPOTBEPJOCTDb SMAJIN U JEHTHHA KJIMHUYECKU NHTAKTHBIX 3YBOB U
C IPMILIEEYHOM MMATOJIOTUEN
DOI: 10.31618/ESSA.2782-1994.2021.2.76.200

Summary. The paper presents the results of determining the microhardness of enamel and dentin using the
method of indentation of the diamond-pointed pyramid of the device PMT-3 in the teeth with a wedge-shaped
defect and teeth with cervical caries as well as their comparison with the indicators of intact teeth. Significant
differences have been revealed depending on the type and presence of the pathology: in the enamel of the cervical
region, in the dentin of the incisal edge (tubercle) and cervical region (p<0.05). Depending on the topography of
the study area in the enamel the differences were unreliable (p> 0.05), in dentin they were statistically significantly
different only in clinically intact teeth (p<0.05). The revealed features of microhardness of dental hard tissues are
advisable to use when planning treatment and prevention of cervical pathology.

AHHoTanusi. B pabore mpezacTaBieHBl pe3yabTaThl ONpEAETCHHUS MHUKPOTBEPIAOCTH SMald M JCHTHHA
METOJIOM BJIABJIMBaHUsI ajMa3HOro uHJeHTopa npudopa [IMT-3 B 3ybax ¢ KIMHOBHIOHBIM Je()EeKTOM H
MNpUIICCYHBIM KAapUECOM, HMX CpPAaBHCHUA C IMOKA3ATCISIMU HHTAKTHBIX 3y6OB. BelIM BEISABICHBI JAOCTOBCPHBIC
pas3jining B 3aBUCMMOCTH OT BHJld U HAJIMYUSA NATOJOTUU: B SMAIIN HpHH.IGe'IHOfI 06J'IaCTI/I, B JICHTHUHEC PEIKYLICTO
Kpas (Oyrpa) u mpumeedHor 30HBI (p<0,05). OTinu4ust B 3aBUCHMOCTH OT TONOTpaduu 30HBI UCCICIOBAHUS B
SMaJIi UMCJIN HeZ[OCTOBeprIﬁ XapakTep (p>0,05), B ICHTUHC CTATUCTUYCCKU 3HAYMMO DPA3INYATIUCH TOJBKO B
KIMHAYECKH WHTAKTHBIX 3y0ax (p<0,05). BrisiBIeHHBIE 0COOEHHOCTH MHUKPOTBEPIOCTH TBEPABIX TKaHEH 3yO0B
uenecoo6pa3H0 HCIIOJIb30BaTh MPHU IJIIAHUPOBAHUU JICUCHUSA U l'IpO(l)I/IJ'IaKTI/IKI/I HpI/ILHee‘IHOﬁ IaTOJIOTHH.

Key words: enamel, dentine, microhardness, wedge-shaped defect, precervical caries

Kniouegvle crnosa: samans, 0enmun, MUKPOMEEPOOCMb, KIUHOBUOHbIL OedheKkm, NpuueeyHblil Kapuec

Beenenne

OMainb uMeeT CIIOKHYTO TPEXMEPHYIO
MUKPOApXUTEKTYPY U JEMOHCTPHPYET ONTHMAIbHOE
coueTaHue MPOYHOCTH, TBEPAOCTU U KecTkoctu [1].
JleHTUH KOMIIEHCHPYET HampsDKeHHsT B SMalH,
Onmaromapst 4eMy IPOMCXOAMT Iepepacrpe/esicHue
MEXaHW4ecKOH Harpy3ku Ha 3y0 [2]. Takum oOpa3zom,
YHUKaJbHasE ~MHKPOCTPYKTypa TBEpPAbIX TKaHEH
MO3BOJIIET 37I0pOBOMY 3yOy (YyHKIIMOHHPOBATH 0O€3
pa3pyIieHus, OJTHAKO pH BO3HUKHOBEHUH
MOBPEXJICHWH, BBI3BAHHBIX  IATOJOTHAMH,  €ro
COTIPOTHBIIIEMOCTh MOXKET CHIXKatbes [2]. Hedexrtsr
SMamTM W JCHTHHAa TIpH TIPOTPECCHPOBAHMU W

OTCYTCTBUH JICYCHHUS] MOTYT IPHUBECTH K IepesioMam
kopoHku 3y6a [3]. I TOnBKO MPOYHOCTH JCHTHHA
MOJXET TPOTHBOCTOSATH 3TOMY. JleHTHH crocobeH
BBIICP)KUBATh 3HAYUTEIbHBIC HATPY3KH U BEHITIONHATH
CBOM (DYHKIMH J1a)€ IPU HAIMYUU B HEM OOJBILIIOTO
KOJIMYECTBA TPEIIMH M 3HAYUTEIBHBIX MOBPEKICHUN
[2].

OT TakuX CBOMCTB IMalH, KaK MUKPOTBEPAOCTh U
PacTBOPUMOCTh, 3aBHCHUT KapHECPE3UCTEHTHOCTH [4-
6]. TloaToMy ypoBE€Hb MHUKPOTBEPIOCTH OSMald |
JCeHTHHA KOppenupyer c MOKa3aTesIMU
WHTEHCUBHOCTH Kapueca 3y0oB [4] W cBs3aH ¢ WX
THECTOJIOTHYECKUM CTPOCHHEM u ¢busuko-
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XMUMHYECKIMHU N3MEHEHHUAMH, KOTOPBIE MPOUCXOIIT B
pe3ynpTaTe  BO3ACHCTBHSA  PAa3MHUYHBIX JK30- U
SHAOTEeHHBIX (akTopoB [7, 8]. PacTBOprMOCTE 3Manu
OTJIMYACTCS Ha PA3HBIX ydacTKaxX IOBEPXHOCTH 3y0a.
Bomee pactBopuMoOii sSBISETCS TIPHIECHEBas OONACTh
[5], rme 9acTo IMATHOCTHUPYIOTCS MHKPOTPEIIMHEI,
Kapuec, KIMHOBUAHBINA nedekt. [loaTtoMy n3MeHeHus
nokasarenei MUKPOTBEPIOCTH SIBIISIFOTCS
MH(OPMATUBHBIMU TIPU OLIEHKE COCTOSIHUSI TBEPBIX
TKaHe#l 3y0oB [8, 9]. Ha mpomomxuTensHOCTh CpoKa
CITy>KOBI TUIOMOBI TaK)K€ OKa3bIBAIOT BIMSIHUE (PU3UKO-
MEXaHUUYeCKHE CBOMCTBAa MalM U JEHTUHA, OLIEHKa
KOTOPBIX TPEACTABIIECT 3HAYUTEIBHBIE TPYJHOCTH
[10]. Pe3ynpraTel TNPOBEACHHBIX  HCCIEIOBAHUIN
JOCTaTOYHO IPOTHBOPEUYMBHI, MOCKOJIBKY 3a9acTyIO
MMEIOT MECTO MOTPENTHOCTH B U3TOTOBICHUH 00pa31IoB
n3-3a ux HeOOompImuX pazmepoB [10]. [TosTomy Hamuto
HMIMPOKOEe NpUMEHEeHUe n3yueHue 1umdos 3yoos [10].
Takum  0o0pa3oM,  HEOOXOAMMBI  JalbHEWIINe
HCCIICIOBaHMS C LIEJIbIO IOBBIIICHNUS KaueCcTBa JICUCHUS
Y IPO(UIIAKTUKY MTPUILIEEYHOH [aTOJIOTHH.

Ha nepBom stare OblIM OnpeesieHbl ToKa3aTelln
MHUKpPOTBEPAOCTH OMalu MW JIGHTHHa 3y0OB C
MPUIICEYHbIM KaphuecoM, KIMHOBHUAHBIM Ae(hEeKTOM U
KIMHUAYECKH WHTAKTHBIMH TBEPIBIMH TKAHAIMH B
3aBUCHMOCTH  OT TJIyOMHBI ~MHKpPOTPEIIMH  Ha
BecTHOYJApHOW moBepxHocTn SManu [11, 12]. Ha
CJIC/TYTOIIEM 3Talle CUUTAEM aKTyaJbHBIM NPOBEICHNE
CPaBHHUTEIHHOTO aHATM3a TPOYHOCTH SMAIH U ACHTHHA
0o0pa3loB B 3aBUCUMOCTH OT BHAA U HAJIHYHA
[IPUILIECYHON MaTOJOTUH.

Hean HCCIIeI0BAHMUS: OTIPEJIeNIUTh
MHUKPOTBEPAOCTh HMald M JEHTHHA KINHHYECKU
MHTaKTHBIX 3y0OB, C KIMHOBHIHBIM JedeKkToM U
NPUIICEYHbBIM  KapHecoOM, BBISBHTb  BO3MOJKHBIC
pasnuuus B WX [OKa3aTelsIX B 3aBUCHMOCTH OT
Tororpauu 30HBI HCCIEAOBaHUS (PEXYyIIMH Kpai
(6yrop), 3KBaTOp, MpHUIICEeYHAST 00JIACT) M COCTOSHUS
TBEpAbIX TKaHEH (HaMM4uMs W BUAA IPUIICEYHOH
TIATOJIOTHH).

MaTepuajibl U MeTOABI

Boumn umccnenoBaHbl NMPOJOJIBHBIE HUIHGE 27

3y00B (18 - KIMHMYECKH HHTaKTHBIX, 5 — ¢
KIHHOBUAHBIM JedekToM, 4 — ¢ MPHUIICCYHBIM
KapuecoM) O00enx  YeNioCTeH, YJaJeHHBIX 10

KJIMHUYECKUM ITOKa3aHWAM y TIAlMEHTOB B BO3pAaCTe
25-54 jer. 3a KIMHMYECKM WHTAKTHBIE NPUHUMAIH

00pasIel, Yy KOTOPBIX BO BpeMs OCMOTpa He Oblia
JVarHOCTHPOBAHA ITATOJIOTHS TBEPABIX TKaHei. 3yObl
NPOMBIBAIM MOJ NPOTOYHOH BOAOH, OYHMINAIU OT
CTYCTKOB KpoBH B 3% pacTBOpe MEpEeKUCH BOIOpPOJa,
xpaannu B 10% HeHWTpanbHOM pacTBOpe (opMasiHA.
Juis m3roToBneHUs NUTUGOB 00pas3Ibl PaCHILTHBAIN
BJIOJb  LEHTPAJBHOM  OCH  4Yepe3  CepelauHy
BECTUOYJISIPHOH IMOBEPXHOCTH aJIMa3HbIMU JHUCKaMH
tonumuoi 0,1MM npu 3000 0OMUH ¢ OXJIAXKIACHUEM.
Pacrinnel 3y060B morpysxanu B miiacTMaccoBbie (hOpMbl
U 3aIMBaM  OBICTPOTBEPACIOMIMMH IIIACTMACCaMHU
«IIporakpwm» wmm «Penonr». Ilocne nonumepuzanuu
00pa3ubl TUTH(OBAIH U TOIAPOBAIH.

HccnenoBanne OBIIO TNPOBENEHO B OTHENE
¢usndeckoro MatepuanoseneHus JJoHenkoro Gpusnuko-
TeXHU4YecKoro uHctutyta uM. A. A. I'ankuna HAH
Vkpaunsl. Hcnons3oBaniu merox Bukkepca [10] -
BaBJMBaHHE B WCIIBITBIBAEMBIH MaTepHall alMa3zHOTO
uHneHTopa npubopa IIMT-3 B Buae NpaBUILHOI
YETBIPEXTPaHHOM NMUPAMHUIKU C YIJIOM INPH BEPIIHHE
136° nox Harpyskoii 50 I B TeueHHeE 5 ¢ — 10 METOIHUKE
Pemmzoa C. M. [13]. Beicokas TBepaocTh U
NPaKTUYECKH HEC)KUMAEeMOCTh ajMa3a 00ecHeyuBaroT
601y 10 CTEIICHb ~ TOYHOCTH  ONpENEeNICHHS
MHKpPOTBEPAOCTH 3Mallil U JAeHTuHA. [lommumo 3ToroO,
JOCTOMHCTBOM  MeToja  Bukkepca  siBisieTcs
BO3MOXKHOCTH IIPOBEACHUS HCIIBITAHUI OUYCHb TOHKHX
1 XpYNKHAX 00pa3oB Ha HEOOJBIIOH IITOMAIH 33 CUET
BO37CHCTBUS Manbix Harpy3ok (ot 0,02 mo 10 H) [10].
IloBenenue gOeHTHMHA Ha BHEIPEHHME — aJIMa3HOMU
NUPaMUJIKA HE 3aBHCUT OT OPUCHTALUM JICHTHHHBIX
KaHanblleB [2]. V3MepeHuwe auaroHaiell oTmedyaTka
HNPOM3BOAMIN C TOMOIIBI0 BCTPOCHHOH OTCUETHO-
npoekioHHoit cuctemsl  (Puc. 1). Bemuumny
MHUKpPOTBEPAOCTH (B KI/MM?) pacCUMTHIBAIM 110
¢dopmyne: H=1854*Pd?* rme P — mHarpy3ka Ha
uHIeHTOp B T; d — JAMaroHajb OTHEYAaTKAa B MKM.
MuKpoTBepAOCTh Olpenesiack B HapyXxHbIX (15-20
MKM OT HOBEPXHOCTH), CPEJMHHBIX, BHYTPEHHHUX CIIOAX
SMaJM U JICHTHHA B TPEX TONOTPa(UUECKUX 30HAX: B
obmactm  pexymero kpas (0yrpa), DdKBaropa,
npurieeunoit obmactu (Puc. 2-4). 3a mpuiieeuHyro
obyiacTh  00pa3lOB C  KIMHOBHIHBIM JIe()EKTOM
NPUHAMAIIH KOPOHKOBYIO MOBEPXHOCTH, c
NPUIIECYHBIM KapuecoM — OKKJIIO3HOHHYIO CTEHKY
TIaTOJIOTHH.
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Puc. 1. Domo ecmpoennoti omcuemmo-
NPOEKYUOHHOU cucmembl

K v gy

B i
Puc. 3. Heeneoosanue smanu u OeHMuHa 6
npuweeyrot obaacmu 3y0a ¢ KIuHOBUOHBIM

degexmonm.

Crenenp JOCTOBEPHOCTH pe3yIbTaToOB
obecrieynBaach HCIIOJIb30BaHUEM
CEPTUPHUIIPOBAHHOTO o6opyioBaHus,
KOPPEKTHOCTHIO CTaTUCTHYECKOH 00paboTku

TOJTYYEHHBIX JJaHHBIX. BBl IpoBezieH qucnepcHOHHBIN
aHalM3 C UCNOJb30BaHMEM Kpurepus Kpackena-
VYosnuca, B COOTBETCTBUH C KOTOPBIM OBLTH BBISIBIICHBI
pa3Iuyus B MOKa3aTeNsiX MHKPOTBEPAOCTH SMald H
JCHTHHA B 3aBHCHUMOCTH OT TPyl HCCIIEIOBAHUS.
CraTuCTUYECKH 3HAYMMBIMH CUUTAINCH OTIMYHS IPH

Puc. 2. Hceneoosanue smanu u Oenmuna 6
npuneeyHol 00acmu KIUHUYECKU UHMAKMHO20

Puc. 4. Heenedosarnue smanu u OeHmMuHa 8
npuueeynotll obracmu 3y6a ¢ NPULUECHHbIM KAPUECOM.

p=<0.05. CraTuctiyeckyio 00pabOTKy OCYIIECTBIISIIH C
TIOMOIIBI0 KOMITBIOTEPHON mporpaMMel Statistica 8.0
(STA862D175437Q).

Pe3yabTaTsl Hccae10BaHHS

B Tabmmme 1 mpencraBieHbl  pe3yNbTAThI
OTpeNieNIeHNs] MHUKPOTBEPAOCTH 5BMalM, CpEeIHUE
MmoKa3aTesi HaXOoAWInuch B uaTepBaie 331,82 — 362,50
KDMM? KOTOPBII COOTBETCTBYET JaHHBIM JAPYIHX
uccienoarenei [4].

Tabnuma 1.
MHKPOTBEpPAOCTH IMAJIH B 3aBHCHMOCTH OT COCTOSIHMS TBEPAbIX TKaHeii 3y60B (kmm?, X £m)
CocrosHMe O0b1acTh BCCIIeIOBAHIS
TBEPABIX Pexymmit kpait IIpumeeynas YPOBCHE SHAHMOCTH
- DKBaTop OTJIYYSL, P
TKaHel 3y0oB (6yrop) obnacTe
KimHoBuHbIH qeeKT 356,56+43,39 360,47+35,65 | 362,50+35,07 0,786
[pumeeynsIii kaprec 331,82441,43 349,44438,00 | 333,62+32,15 0,120
KrnvHyrgeckn MHTaKTHEIE 351,05+46,94 354,46+50,18 | 358,32+43,10 0,554
YpoBeHb 3HAUUMOCTH 0122 0526 0,003*
OTIINYHS, P

IIpumeuanue:

Kak n npu ananuse 3HaueHUH, B 3aBUCIMOCTH OT
BECTUOYJISIpHON

MIyOMHBl ~ MUKPOTpEIIMH  Ha

* - oIMYMe MEXAY TPYIIaMH CTaTUCTHYECKH 3HaunMo, P<0,05.

noBepxHocTd [12], amMans 00pa3noB C NPHIIECYHBIM
KapHecoOM HMeJla MEHBIIYI0 MUKPOTBEPIOCTh BO BCEX
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WCCIIeTOBaHHBIX Tonorpaduueckux obmactax. OmHako
pa3IMYusl MMENTH JOCTOBEPHBIN XapakTep TONBKO B
npummeedHoit  obdmactu  (p=0,003). Hambompmmue
nokazatenu (Ha 8%) ObLTH OIpeAeneHsl B oOpasmax ¢

KIMHOBUAHEIM  aedekrom  (p<0,05). [locroBepHO
Oompmas ~ MHKPOTBEPIAOCTH  dSMamd  3y0OB €
HEKapHO3HBIM TOPAKEHUEM, BEPOSITHO, CBs3aHa C

60MBIINM COJEpXKAHUEM MAKpO3IEeMEHTOB [12, 14].
Paznuuust B mokaszarensix B 3aBHCUMOCTH OT

Tororpauu 30HBI HCCIEAOBAHUS BO BCEX IpyINIax

HOCWJIM HEJNOCTOBepHBIM xapaktep (p>0,05). B

KIMHUYECKH WHTAKTHBIX 3y0ax M C KIMHOBUAHBIM
JeekToM  MHKpOTBEPIOCTh  YBEJIMYMBAIACH  OT
pexymero kpas (Oyrpa) o0 TpHIIeeYHOH 00IacTH
(p>0,05). B o6pa3max ¢ kapuecoM ee MoKa3aTen ObIIH
BEIIIIC HA HKBATOPE U HIDKE HA pexXymieM kpae (0yrpe),
p=<0,05.

B Tabmume 2 mpeacTaBIeHBl  pe3yJIbTATHI
OIIpEAEICHUsT MHUKPOTBEPJOCTH JAEHTHHA, CpPEIHUE
MoKa3aTely HaXOIWINCh B WHTepBaie 49,68 — 67,97
K/MM?, 9TO  COOTBETCTBYET  JAHHBIM  JPYIHX
uccienoBarenei [4].

Tabnuna 2.

MHuKpPOTBEpPAOCTD JICHTHHA B 3aBHCHMOCTH OT COCTOSIHMSI TBEP/bIX TKaHeili 3y00B (kpmMm?, X £m)

CocrosiHue O0nacTh UccIeIOBaHUS
TBEPIBIX Pexymuii kpaii IIpyeeunas YPOBCHB SHAYHUMOCTH
o OkBartop OTIIHYMS, P
TKaHe# 3y00B (6yrop) obnacTe
KiuHoBUIHBIH feheKT 58,52+9,95 60,98+9,80 | 59,25+10,39 0,534
[puiecynsiii Kapriec 62,95+11,99 64,55+10,89 | 57,19+14,87 0,090
KirHHYeCKH HHTaKTHBIE 49,68+10,82 67,97+66,19 | 52,82+11,65 <0,001*

YpoBeHb 3HAUMMOCTI <0,0001* 0767 0,001*

OTIINYHS, P

[Mpumeyanue: * - oTaMYHe MEXy TPYHIAMH CTaTHCTHYECKH 3HaYuMo, p<0,05.

Paznnuns B 3HAYEHUAX B 00JIACTH PEXYILETO Kpast
(6yrpa) U B mpHIIEeYHON 30HE OBUIH TOCTOBEPHBIMHU
(p<0,0001 u p=0,001, cooTrBeTcTBeHHO). Ha pexymiem
Kpac (Oyrpe) MHKpPOTBEpIOCTh [EeHTHHA 3Yy0OB C
NpUIIeeYHbIM KapuecoM Obuta Ha 7,5% BbImE IO
CpaBHEHUIO ¢ 3y0amMHy ¢ KIIMHOBHIHBIM Je(DeKTOM U Ha
27% - 1O CpaBHEHHI0O C UWHTAaKTHBIMH 3y0amu
(p<0,0001). BeposiTHO, 3TO CBSI3aHO C PA3IUUHO
MPOTEKAONUMH  aJaNTAIIMOHHBIMM TIPOIIECCaMHM  Ha
BO3HHKHOBeHHH matojyoruu [12, 14]. B mpumeeunoit
obmacT  MHKPOTBEPAOCTh  JCHTHUHA 3y0OB C
KIMHOBUIHBIM Je(eKTOM ObLTa BhIme: Ha 3,5% u Ha
12%, dem B 3y0ax C MpHIIECYHBIM KapuecoM |
KIIMHUYECKH MHTaKTHBIX, COOTBETCTBEHHO.
JocroBepHo OosbInyie IOKa3aTend oOpasloB C
KJIMHOBU/HBIM Je(heKTOM B 00JIACTH PEXYILETo Kpas
(Obyrpa) W mpuIIeedHON 30HBI TPH CPaBHEHUH C
KJIMHUYECKH WHTAaKTHBIMM 00pa3liamMH, BEpOSTHO,
CBS3aHBl C HAJMYUEM CKJIEPO3MPOBAHHOTO JEHTHHA
[15]. Otuuwmst B 30HE S5KBATOpa UMEITH HETOCTOBEPHBII
xapaktep (p=0,767).

[Toxa3aTenn MUKpOTBEPAOCTH JEHTHHA B PAa3HBIX
o0nacTsax 3y00B ¢ KIHHOBHIHBIM Aedekrom (p=0,534)
U ¢ npuineeyHsM KapuecoM (p=0,090) craructuuecku
He 3HauMMbl. KIIMHWYeCKHM WHTaKTHBIE OOpa3Ibl
XapaKTepU30BaIUCh Oomnplreit Ha 40%
MUKPOTBEPAOCTBIO Ha HSKBAaTOPE IIPH CPABHEHUU C
pexymum kpaeM (0yrpom) u Ha 29 % 1pu cpaBHEHUHU
¢ mpureedHoi odmacteio (p<0,001).

BriBoabl

1. MukpoTBepAOCTh SMaln JIOCTOBEPHO
pa3nnyanack B 3aBUCHMOCTH OT BHIAa M HAJIHMYUSA
MATOJIOTHU B TpHIlIeedHOUW obOmactu 3y60B (p<0,05).
OTnnansg B 3aBHCHMOCTH OT TomHorpaduu 30HBI
WCCIIEJIOBAaHMSI HMENM HEJOCTOBEPHBIH  XapakTep
(p>0,05).

2. MuxpoTBepaoCTh
CTaTHCTHYECKH 3HAYMMBbIE

JCHTHHa
pa3jining B

nMena
obnactu

pexymero kpas (Oyrpa) W B TpPHIICEYHOH 30HE B
3aBHCHUMOCTH OT BHJa U Hanmm4aus naronorun (p<0,05).
[TokazaTenn KIMHWYECKH WHTAKTHBIX 3yOOB HMEIH
JIOCTOBEPHBIC OTIMYHS B 3aBHCUMOCTH OT TOTIOTpaduu
30HBI HccaenoBanus aeHTHHa (p<0,05).

3. BblsiBIeHHBIE 0COOCHHOCTH MHKPOTBEPAOCTH
TBEPABbIX TKaHEH 3y0OB 11€1ec000pa3HO MCIOJIb30BATh
Opy  IUIAHUPOBAHUM JICUCHHS U NPOQUIAKTHKH
[IPUILLIECYHOMN IATOJIOIUH.
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THE DEMOGRAPHIC CHARACTERISTICS OF PATIENTS WITH PRIMARY GLAUCOMA
OBSERVED FOR 3 AND MORE YEARS IN EYE HOSPITAL — VARNA

Hopoanose Hopoan I'eopzues
00KMOP MeOUYUHbL, ACCUCTEHM
bypeaccxuii ynusepcumem Acen 3namapos, Boreapus

JTEMOT'PA®UYECKHUE XAPAKTEPUCTUKHA BOJILHBIX ITIEPBUYHOM I''TAYKOMOM,
HABJIIOJIAEMBIE B I''TA3HOM BOJIBHUIIE - BAPHA B TEYEHUE 3 U BOJIEE JIET

DOI: 10.31618/ESSA.2782-1994.2021.2.76.201

Summary. Glaucoma is one of the most discussed and obscure diseases. Glaucoma is a heterogeneous group
of diseases with unclear pathophysiology and the influence of many factors. The aim of the present study is to
make a demographic characterization of patients with primary glaucoma observed for 3 or more years in the Eye

Hospital - Varna.

AHHoTanus. ['maykoma - 01HO M3 caMBIX OOCYXIAaeMBIX M MaJIOM3BECTHBIX 3a0oieBaHuil. I maykoma - 310
pasHoOpoAHas Tpymma 3aboyieBaHWN ¢ HESICHON mMaTo(u3noyorHell W BIUSHUEM MHOTUX (¢akTopoB. Llempro
HACTOSIIIETO HMCCIIEAOBAHUS SABISIETCS AeMorpadudeckas XapaKTepHCTHKA MAlMeHTOB ¢ IEPBUYHON TIIayKOMOH,
Ha0JI01aeMBIX B TeueHHe 3 1 Ooiiee jieT B odrabMosIornueckoii GonpHuLe - BapHa.

Key words: demographic characteristics, glaucoma, patients

Knroueswie cnosa: ()emozpaqbultecmte xXapakmepucmuku, ciayKkoma, nayueHmnbsl
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BBenenmne. [ilaykoma - OZHO U3 caMbIxX
0o0CyXTaeMBIX W MAaJIOM3BECTHBIX  3a00JICBaHUM.
I'maykoma - 3TO pasHOpoxHas rpymma 3a0oJeBaHHN C
HESICHOM maTou3noiorneif W BIMSHHEM MHOTHX
(hakTOpOB.

[Iatunetnee uccnenoBanme L. Anhchuong et al
2003 [2] moxa3ayo, YTO CYILECTBYeT 3HAUUTENbHBIN
puck JIAT" nmocne 60 ner, KOTOPBI yBenUIUBAETCs C
KaXIbIM JECSATHIETHEM. AHAJOTHYHYIO BO3PACTHYIO
TeHaeHIMI0 o0Hapyxua M.C. Jlecke B UCCIICIOBaHUH,
npoBereHHOM Ha bapbanmoce [17], aHanoruuHble
pe3ynbTaThl ObUIM TOJYYEHBI B HECKOJIBKUX IPYTHX
uccnepoBanmax [9, 17, 20]. Iloxwumod Bo3pacT
NPUBOANT K KyMyJIATHBHOMY 3(dexty apyrux
(hakTOpOB pHCKa, KOTOPBIE IENAIOT 3PUTEIBHBIA HEPB
O6onee ys3BumMeiM [17]. Tounas mnpuumHa OoJee
BBICOKOH paclpOCTPaHEHHOCTH TIJIAyKOMBI B Ooiee
3penoM BO3pacTe HesCHa, HO, BEPOSATHO, CBs3aHa C
BO3paCTHBIMU U3SMCHCHUSIMMU.

Ilon cBsA3aH ¢ [OBOJBHO IPOTUBOPEUYHMBBIMU
nauueiMu. [lo manaeiM Mukesh BN et al 2002 [21],
OTKPBITOYTOJIbHAsT TJlayKoMa dalle BCTpedyaercs Yy
MyXuuH. B Jpyrux wuccienoBaHusAX, TaKuUX Kak
Bapb6anocckue nccnenopanus rinas, Jlecke M.C. u mp.,
2003 [18], MHccnemoBarenbckass —rpymnma 1o
pacTpOCTpaHEHHOCTH TJa3HBIX OosezHedt 2004 [27]
oOHapyXwia, 49T0 He OBUIO HHKAaKOW pasHHIBI B
YacTOTE BCTPEUAEMOCTH MEX/Ty MOJTaMH.

B uccnenoBaHny nedeHus IN1a3HON THIICPTEH3NH
C TIOMOIIbIO OTHOMEPHOT'0 aHAIM3a MY>KCKOH MOJ OBIIT
onpezenen kak npenukrop [TIOVYT. [12] baitecoBckuit
MeTaaHaJIN3 II0Ka3al, YTO MY)KYHHBI HMEIT Ooiee
BbIcOKHit puck OVYT.

Cornacho nuteparype TS Vajaranant et al. (2010)
JKCHIIMHBI TIO/IBEPXKEHBI 0oJiee BBICOKOMY PHCKY

PasBUTHSL 3aKPHITOYTOJbHOM TIayKOMBI, HO HET
JIaHHBIX 0 OTKPBITOYTOJIHOM rilayKoMe,
nepenaromieiicss IMOJOBBIM  IMyTeM. B apyrux

uccnenoBanusax A.P. Pymaunkoit m coast. (20006)
MOKA3bIBAIOT, YTO OXMHIAeMasi IPOAOJDKUTEIBHOCTh
JKU3HH OKEHIIMH OOJbIlle, YeM Y MYXX4YHH, 9YTO
YBEJIMYMBACT PUCK TTIAyKOMBI M TJIAyKOMHOM CIIETIOTHI
[24].

CuctemMHass  THNEpPTEH3MsA,  Ba3ocmasM U
THIIOTEH3US CUUTAIOTCA MOTEHIHMAIBHBIME (aKTopaMu
pucka rTinaykombl. [5, 19, 28] B HeckombKkux
UCCIIEIOBAaHMAX COOOIIANOCh O CBS3U MEXKIY HU3KUM
JMaCTOJIMYECKUM  JaBIeHHEM U Ooinee HU3KUM
naneHueM Tepdy3uM rmaza W Ooiee MIMPOKOH
PacnpoCTPaHEHHOCTBIO IIayKoMsl. [5, 19, 28] Huskoe
KPOBSIHOE JIaBJIEHUE B COUETAHUY C NOBBIEHHBIM B[]
NPUBOANT K CHIKEHHIO nep(y3uH riasza. 1o, B CBOIO
ouepelb, CBI3aHO C MOBBIMICHHBIM PUCKOM CHIDKEHHS
MPUTOKAa KPOBM K TJla3aM C HapyIIEeHHOH CHCTEMOM
ayToperyJsinuu. [ 7] PesynbraTamu IBISIOTCS UIIEMUS,

penepdy3us U MOBPEXICHHUE aKCOHOB, CBS3aHHBIC C
aTpo(uelt TaHIIIMO3HBIX KJIETOK CETYATKH.

UccnenoBanue ¢ yaactreM 4297 gemoBek cTapiie
40 meT, TPEWMYIIECTBEHHO OEJI0ro HaCeJeHHUs,
MOKa3ano IOJOXKUTEIbHYIO B3aUMOCBSI3b  MEKAY
aprepuayibHbIM gaBieHueM U BI'Z[, a Taxxe cBA3b
mexay [TIOYT u cucteMHoi runepreHsuei. [5]

HccnenoBanue OONbIION 4YacTM  HaceJeHUs
NPUIUIO K BBIBOLY, 4TO cBsI3b Mexay IIOYI u
THNEPTOHUEH, CKOpee BCEro, CBA3aHA C IOXKUIIBIM
BO3pacToM [26].

Hccnenosarenu u3 Bbanrtumopckoro
HCCIENOBaHUA  OOHAPYXWIM, 9YTO  CHCTEMHAas
THIEPTEH3Ms OBlIa CBs3aHa C Ooyiee HU3KAM PHCKOM
TJIAYyKOMBI y MOJOABIX (<65 mer) mromedt m Ooiee
BBICOKMM PUCKOM TJIAyKOMBI y MOXHIIBIX MAIIEHTOB.
I'mnoTe3a cocTOMT B TOM, YTO y MOJOABIX JIOJCH C
BBICOKMM KPOBSIHBIM JIaBJICHHEM MOXKET YJIYUIIHUTHCS
nepQy3usi 3pUTENLHOTO HEPBa, HO C BO3PAacCTOM HX
XpOHMYECKas  THIEpPTEeH3Us  MOXET  OKa3bIBaTh
HEeOJaronpuaTHOE BIHMSHHE HAa MHKPOLUPKYIISIHIO
3pUTEITHHOTO HepBa u MOBBIIATh ero
BOCIIPUUMYHUBOCTb K IJIAyKOMAaTO3HOM OITHYECKOHI
Heliponatun. bapbangocckoe ncciaenoBaHue ITOKa3alo,
YTO OTHOCHTENBHBI PHCK Ppa3BUTHS TJAYKOMBI Yy
MIAIIEHTOB C CHCTEMHOM TUTIepTeH3ueH ObuT MeHee 1,0
BO BCEX BO3PACTHBIX TpyMIaxX, BKIOYas JHI B
Bospacte 70 net u crapuue. [19]

Heab: Ilenplo HACTOSIIETO  HCCIICIOBAHUS
ABTISIETCS JneMorpaduyeckas XapaKTepUCTHKA
NalMEeHTOB C IIEPBUYHON ITIayKOMOM, HAOJII0IaeMBIX B
TeueHne 3 u Oosiee JeT B OQTaIbMOJIOTHYECKON
OonpHUIIE - BapHa.

Matepuan u Metoabl. OO6cnenoBansr 302
nmanueHTa ¢ jguarHo3oM «llepBuuHas riaykomay,
neguBmmxcs B [ma3noit OonmpHUIE - BapHa. [TarmeHTHI
3aIOJHAIOT AHKETy AUl OLEHKH (PaKTOpOB PHUCKa Yy
MAMeHTOB C TIEPBHYHOM TJIAyKOMOH, KOTOpas
BKJIIOYAET: JIeMorpaduuecKue JaHHbIe; HHPOpMAIHs O
HAIMYAA ~ CHUCTEMHBIX  3a00JeBaHUWil; CeMeHHBIH
aHaMHe3 TJIAyKOMbl M JPYTMX TJa3HbIX Oone3Hel;
0(TaTbMOJIOTHYECKUI aHAMHE3; CTaTyC ria3. JlaHHbIe
OBUIH CTATUCTHUYECKH 00pabOTaHBI ¢ HCIOIH30BAHUEM
SPSS v.20 ¢ wucHONB30BaHWEM OINHCATEIBHBIX
MHIUKATOPOB JUII KOJMUYECTBEHHBIX U Ka4eCTBEHHBIX
MIEpPEMEHHBIX U MPECTaBICHBI B IpadUuecKoOM BHJIE.

IHonydennnie pesyabTaTbl: B TeueHue mecTtu
MecsneB 0bun 00cienoBanbl 302 peTpOoCEeKTUBHBIX U
PETPOCIIEKTUBHBIX HalyeHTa c HNEpBUYHON
OTKPBITOYTOJILHOM I1ayKoMoi, nepenecmux SBOBAL
- Bapna.

CpenHuil BO3pacT UCCIEAyEMbIX MNAallUEHTOB
cocraBun 65,8 + 12,4 roma, MuHUMYM 29 5eT u
MakcumyM 96 ser (puc. 1).



. |

10 East European Scientific Journal #12(76), 2021 ESL
30—
20—
10—
° T
20,00 40,00 S0,00 S0,00 100,00
BbL3pacT

Puc. 1. Bospacmnoe pacnpedenenue 06¢cied08annblx NayueHmos

B Hamieidl BbIOOpKE NpeoOiajaloT KEHIIMHBI, @  YTO MAalMEHTHI, )KUBYILINE B TOPOJax, UMEIOT JIyYIlUi
COOTHOLICHHE MYKYHH: KEHIMH MPUMEpPHO 1: 2. JOCTY K CICHHAIU3HPOBAHHBEIM  MEIHIMHCKHM

Bonee 80% maumentos ¢ IIOYT - u3 KpynmHBIX  yciayram, B TO BpeMsl Kak IallMCHTHl B CEIBCKOH
roponoB u tonbko 7,30% - W3 CENBCKOW MECTHOCTH  MECTHOCTH MEHEe IIPEAMOYTHTEIBHBI, W MHOTHE
(puc. 2). OTOT pe3yabTaT MOXKET OBITh CBSI3aH C T€M,  IAIUECHTHI OCTAIOTCS HEBBIABICHHBIMHI.
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Puc. 2. Mecmo sicumenvcmea

Boree mOJOBMHBI MAIIMEHTOB COCTOSIT B Opake
(53,60%) u 25,20% saensrotcs BaoBamu. (Puc.3)
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10,00%
0,00%
OauH (n=22) Cembs (n=162) B pasBoge (n=42) Baosel (n=76)
Due. 3. Cemetinoe nonoicenue
MenuuuHCKUI HHTEPEC C TOUKHU 3PEHUS KauecTBa 47,60% pasBemenHpix U 39,50% BHOBIOB
MOMOIIM, OKAa3bIBACMOM TMpPH JICUYCHUH MMALNUCHTOB, IOJYYarOT IOMOINb OT JETe B MNPUMCHCHUU
MpPEJICTAaBIsIET COOOM COCYIECTBOBAHHME MALMCHTOB,  AHTHUIVIAYKOMHBIX IIa3HBIX Kalelb.
KOTOPBIC MOT'YT MOJIy4aTh MIOMOIIb OT POJICTBCHHUKOB O0pa3oBaTeNbHBIN YPOBEHb MalHEHTOB

B IpOIECCe JICUCHHs, TJABHBIM 00pa3oM, IIyTeM
MPUMEHCHHUS aHTUTJIAYKOMHBIX KaIelb.

Pesynbrarel  mokaspiBatoT, 4to 9,10% He
COCTOSIIIIUX B Opake MAlHeHTOB COKHUTEIBCTBYIOT C
MapTHEPOM IO CEMbE, KOTOPBIH MOMKET MOMOYb UM B
Mpollecce MPUMEHEHHs TJIA3HBIX Karellb, a TaKXKe

paccMaTpuBaeTcs HeE CTOJBKO Kak (hakTop pucka
pa3BuTUsl OOJE3HM, CKOJBKO Kak (akTop pHcKa
MIPOrpeccCHpoBaHus riiaykoMbl. Omupasich Ha TUIIOTE3Y
0 TOM, 4YTO JIIOAW C BBICIIMM OOpa3oBaHHEM JIydlle
OCBEJJOMJICHBl O TIOCJIEACTBUAX IPOTPECCUPOBAHUS
Ooie3Hn ans ux oOpasa >KU3HH, OHU OyayT OoubIie

MApTHEPOM, C KOTOPBHIM OHH COXXHUTEIBCTBYIOT, B 3a0OTHTBCS O CBOEM 3/I0POBBE.
HacrosAmiee  BpemMs  momaralotes Ha  9,50% B osTomM HampaBneHumnm ~0Ooiee  MOJIOBHUHBI
pa3BeJCHHBIX. PECIIOHIEHTOB  YKa3ajii, 4YTO HMEI0T CpeaHee
obpazoBanue (53,00%), 3a HUMH CICAYIOT JHIA C
BBICIIUM OOpa3oBanueM (26,50%) (puc. 4).
60,00% 53,00%
50,00%
40,00%
0,
30,00% 26,50%

20,50%
20,00%

10,00%
0,00%

HavYanbHoe obpa3oBaHue
(n=60)

cpenHee obpasoBaHue (n=160)

Bucwe obpasoBaHue (n=80)

Puc. 4. Obpazosanue

Wzyuenue npodeccun 6onbubix [TIOYT nokasano,
YTO Y JKEHIIMH NpeodanaoT npodeccuu, CBsI3aHHbIE B
OCHOBHOM ¢ paboToii Ha KoMIbloTepe (OyxranTep,
9KOHOMHCT, cekperapb) - 30,00%, a y MyxuumH -
npodeccun, CBI3aHHBIE CO CTPOUTENBCTBOM - (TEXHHUK,
CTpouTenb, pabouyni, INIOTHUK | Ap.) .) - 40,40%.

Pemenne TEMC umetor 23,60% onponieHHbIX, U
TOJBKO 5,70% 13 HUX paboTalOT. DTO MOKA3BIBACT, YTO

mouTH 1/5 manueHToB B Hallleil BEIOOPKE HE yUaCTBYIOT
B DKOHOMHYECKOI CHCTEME M3-32 MHBAJIUIHOCTH, YTO
HEM30€KHO BIMSACT KaK Ha Ka4eCTBO JICUSHHUSI, TaK U Ha
Ka4eCTBO >KU3HH.

U3 obcnenoBanubix mamuentoB ¢ [TIOYIT Gonee
85% cTtpamanu apTepuansHoi runeprensueit, 32,00% -
WOIEMUYecKol  Oonesnpro  cepama u  8,70% -
nHpapkroM MHOKapaa (puc. 5).

85,40%

100,00%
50,00%
0,00%

(n=258)

MMnepToHnyeckan bonesHb Mwemmyeckan 6onesHb (n=96) MHdapKT Ha mMoKapaa (n=26)

Puc. 5. Omnocumenvhas 001 601bHbIX € 300071€8aAHUAMU CEPOLUHO-COCYOUCMOL CUCTHEMBI
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Jlmaber Tarke cuyuTaeTcs (AKTOPOM pHCKa
passutua [IOVYT: B Hame#t BeIOOpKe uyTh Oomee 1/5
(23,30%) manueHTOB CTPagaroT THA0ETOM, U3 KOTOPBIX
93,80% - quabeToMm 2 THIIA.

33,80% (n = 102) oOciremoBaHHBIX NAIWEHTOB
HMMEJH CEMEUHBIN aHaMHE3 IN1ayKOMBI.

Cpennwuii Bozpact [IOVT cocrasnser 7,19 + 6,53
roja, MUHIMYM | ron u MmakcumyM 34 rona (puc. 6).

S0

oo 10,00

20,00

Mean = 7,20
Stel. Dewv. = 5,535
M = 302

30,00 40,00

Puc. 6. Jlasnocms IIOYI 6 200ax

Y TONOBHMHBI TALMEHTOB WCTOPHA OOJE3HH
cocraBmsier a0 S5 zer (50,30%), grto ympormmaer
OTCIIC)KMBAaHME W co3maHue npodwis — pucka
nporpeccupoBanus [IOVYT u Havana caenoTsl.

O0cy:xnenune: Hamm pe3ynbTaTsl HOATBEPKAAIOT
pe3yIbTaThl IPYTUX aBTOPOB, KOTOpBIE OOHApYKMIN
TEHICHIMIO K yBelndeHuto 3aboneBaemoctu [1OYT
cpenu HaceneHus ctapiue 60 ner [3, 7, 14]

b. HenueBa B ucciae0BaHUU NPUYMH CIIETIOTHI U
mioxoro 3peHusi B Bocrounoit bonrapuu 3a nepuon 7
net (2005-20012 rr.) YKa3bIBaeT, 4TO CPETHII BO3PACT
mozeit ¢ rinaykomoit cocrapiusieT 68,8 + 11,0 ner [1]

B namewm uccnenosanuu 3a 2017 rox pe3yapTaThl
MOATBEPXJIAIOT TPHUHATYIO THUIOTE3y O HAIWYNAU
ycToH4nBOH TCHJICHIIUH K YBEIMUYCHUIO
3a00JICBAEMOCTH TIayKOMOH CPEaH HACENICHNUS cTaplie
60 ner.

IlonydyeHHble HamMu pe3yJbTaThl 10 TI'EHAECPHOU
CTPYKTYpPE BBIOOPKH MOATBEPIKIAIOT IPOTHBOPEUHBHII
XapakTep [JaHHBIX, OMyONMKOBaHHBIX B HAyYHOH
nuteparype. Hamm naHHple mpoTHBOpedaT TaHHBIM,
omybnukoBaHHEIM Mykemem B.H. m coaBropamu B
2002 r. 0 TOM, YTO MYXYHMHBI OOJIbILIE CTPaJalOT OT

OTKpBITOYrOJIbHOW  ryaykomel  [21].  Pe3ynbraTsl
Mykema Takxe MOATBEPXKAAIOTCA OallecOBCKUM
mertaa"anmu3oM 2006 r., npoBeneHHsiM Rudnicka et al.
[24]

B Jpyrux  WcclenoBaHHMSX, TaKMX ~ Kak

«bapbanocckue riasnele uccnenoBanuss» Jlecke M.K.
u coaBTopoB B 2003 r. [18] u «'pymnma ucciaenoBaHus
pacmpocTpaHEeHHOCTH TJIa3HbIX Oome3neir 2004 .
[27]», oHM OOHapyXwid, 4YTO HE OBIJIO HHUKAKOW
Pa3HHIIBI B YaCTOTE BCTPEUACMOCTH MEKY MOJTAMH.

B nccnenoBannu Gordon et al. 8 2002 r., B cBs3HM
C JICYCHWEM TJIA3HOW THUIEPTCH3WH C IOMOIIBIO
OTHOMEPHOTO aHAIN3a, OBLIO 3asBJICHO, YTO MY>KCKOM
nout siBasiercs npeaukropom ITOVT. [12]

CornacHoO JHTEpaTypHBIM JaHHBIM, >KCHIIUHBI

UMEIOT 6oxee BBICOKHH pHCK Ppa3BUTHSA
3aKpBITOYTOIBHOW TJIAYKOMBI, HO HET MJaHHBIX O
OTKPBITOYTOJIEHOM TJIayKoMe, nepeaaonecs
noJoBeIM ~ myTeM. [25] Jpyrue wuccienoBaHUs

OTHOCATCS K OIpPEeNICHHBIM TPYIaM U MOKa3bIBAIOT,
YTO Yy KCHIIWH CPEIHSS MPOJOJDKUTENLHOCTD KHU3HU
Oosiplle, YeM Yy MYKYMH, YTO YBEIMYHMBACT PHCK
IJ1ayKOMBI U TJIAyKOMHOM CIIEeNoThI. [22]

WurepecHpM  ¢akToM  sABIAETCS  TO, UTO
pe3yibTaThl HAIIETO HCCIIEAOBAHUS CYIIECTBEHHO
oTiu4arTes oT nojsydyeHHslx b. Henuesoii B 2014 r. B
€€ PEeTPOCIIEKTUBHOM HCCIE0BAaHUH 3a NIepuos 7 JeT,
a MMEHHO MpeoliagaHue MYXYHUH Cpeiu OOJBHBIX
TJIAyKOMOM ITPH COOTHOIIEHHUH IPUMEPHO 2: | B ONIB3y
MyX9uH. [1] DTO pasznuume Ha CErOAHALIHHN JEHBb
MOJKET CBHJIETEILCTBOBATh O TOM, YTO HAIll pe3yJIbTaT
CBsI3aH c 6omee BBICOKOM OKU/TaeMOH
MPOAOJDKUTEABHOCTEIO  KU3HM Yy OKEHIIUH, 4YTO
MPUBEIO K HCKAXKEHUIO JaHHBIX B KPaTKOCPOYHBIX
HCCIIEOBAHUSAX. OTy HAllly THIOTE3y TaKKe MOXKET
TIOJTBEPIUTH OOHApY>KEHHAast 3HAUUTEIbHAs Pa3HUIIA B
CpeHeM BoO3pacTe B 3aBHUCHMOCTH OT Ioja
o0ciieoBaHHBIX HaMU MaruenTos (t = 2,58 p = 0,01).
Cpennuii BO3pacT My>X4uH cocTaBui 63,3 rona + 14,4
roja, a )keHuuH - 67,2 roga = 11,0 nert.

HecmoTps Ha BBICOKHMI TIPOIEHT OOJBHBIX
TJIAyKOMOM B KpYTHBIX Topoaax (53,70%), pe3ynbraTsl
b. HeHueBoM OTINMYAIOTCS OT HALLUX 110 MALMEHTaM U3
cenbckoit mectHoctH (20,40% y b. HenueBoii npoTus
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7,30% B HameM HCCIICIOBaHUN) M M3 MAJIBIX TOPOJIOB.
(Ot 25,90% b. Henuera no 10,60% B coOCTBEHHOM

HCCIICTOBAHNH).
Jlorn4Ho, YTO C YYETOM PACHOJIOKCHUS
MEIUIMHCKOTO  YUPEeKACHHS, T[[e IMPOBOIUIOCH

UCCIIEZIOBaHNE, 3HAUYNTEIbHAS YacTh 00CIEIOBAaHHBIX
nanueHToB - u3 Bapuenckoit obnactu (90,10%). s
cpaBHeHus, B BeIOOpke b. HenueBoit u3 BapueHckoit
obnactu 37,00% omnpormenusix. Ilo loOpuduckomy
palioHy JIOCTOBEpHOM pa3HHIBI HE OOHapyXeHO
(2,60% nnst mamero uccienoBanus u 3,70% must B.
HenueBa). W3 napyrux padioHoB - 7,30%, B
uccnenoBaanu b. Heruena - 50,00%, a n3 lllymeHckoi
obmactu - 9,30%. B Hamem nccrnenoBaHNM y HaC HET
MAMEHTOB B 3TOH 001acTH.

Pacnpenenenne manMeHTOB 1O CEMEHHOMY
MOJIOKCHHIO B HAIIEM HCCIENOBaHWM OJM3KO K
takoBoMy Yy b. HenueBoil, cHoBa mnpeoGmamaer
oTHOcUTenbHas aoist cembu (64,80%), 3a xoTopoi
clenytoT BAOBHI (25,90%).

Bce nanmeHTHI, yKazaBIIME, YTO JKHUBYT OJHH
(27,80%), MOryT CUMTaThCS MOABEP)KEHHBIMU PUCKY
neueHus. Jlnd cpaBHEHMSA: OTHOCHUTEIbHAs OIS
OONBHBIX THayKoMoii, oOcienoBaHHbIX b. HenueBoid,
cocrasisieT 18,50%. Ha ocHOBaHUM 3TUX pe3yIbTATOB
MOXHO TPEIINOJIOKHUTb, YTO C TEYEHHEM BpPEMEHHU
OTHOCHTEIIbHAS JIOJIS OJIMHOKHX TroNIeH
YBEIMYMBACTCSA M, COOTBETCTBEHHO, BO3PACTAET PUCK
IpOTpeccupoBaHust  3a00NeBaHUA W yXYOLICHUS
Ka4yecTBa JKU3HU.

[Mpumepno (23,6%) oOCIENOBaHHBIX IMAIIMEHTOB
umerot pacteop ¢ TEMC, u tonsko 5,7% pabotator.
CpaBHEHHE HAIIUX PE3yNbTaTOB C pe3ynbTaTamu b.
HenueBoli moka3biBaeT, 4YTO TIEHCHOHEpPHI M3-3a
3a0oJieBaHUS TIAyKOMOW HE TIPOTPECCHPYIOT U
COXPaHSIOT IPUMEPHO Ty K€ TeHACHIHIO - 24,10% ans
B. Henuea wu 23,60% a1 coOCTBEHHOIO
HCCIIEIOBaHMS.

Bonee 85% ob6caenoBanHbIx manuenTos ¢ [IOYT
CTpajlanu apTepuaibHON runepreHzued. Hexoropsie
aBTOpPHl B HAy4YHOH JMTepaType paccMaTpUBAaIOT
apTepHalbHYI0 THIEPTEH3UI0 KaK IOTEHIMAIbHBIN
(axkTop pucka pa3BuUTHA TiaykoMmsl [4]. [IpuumHOii
9TUX YTBEPXKICHHUH SBISIOTCS JOKA3aTENbCTBA CBS3H
MEXJIy HU3KHUM TUACTOIMYECKUM JaBIeHHEM U Oojee
HU3KMM JlaBlieHHeM Tiepdy3uu Triaza, KOTOpbIe
00HapY>KUBAIOTCS y MAIIMEHTOB C TIayKOMOIL. [4].

HccnenoBanue OONBLION YacTW  HAcENEHUS
OPUILIO K BBIBOAY, 4TO CBA3b Mexay [IOVI u
apTepUanbHOM  TUNEpPTEH3HeW,  CKopee  BCero,

00ycJIOBJIeHa B3aMMOCBSI3bI0 MEXIY BO3pacToM |
aprepuansHO  runeprensuei. MccnemoBaHue B
Bantumope mokasano, YTO CHCTEMHAsl THHEPTCH3HS
ObuTa cBsi3aHa C 0oJjiee HU3KUM PHUCKOM TIAyKOMBI Y
MOJIOZBIX (<65 ner) mrojei u 60j1ee BBICOKUM PUCKOM
TJIAyKOMBI y TIOKMJIBIX TanueHToB. [23] PesynbraTs
HAIleTo HCCIICTIOBaHUSA TaKxKe MTOKa3aJIn
3HAQUUTENBHYI0 pa3HUIy B CpEIHEM BO3pacTe
nanuenTtoB ¢ [IOVYT 6e3 apTepuanbHON IHIIEPTEH3NU U
MAIMEHTOB ¢ 3TUM 3aboneBanueM (t = 5,01 p <0,001),
NpUYeM TAIUEHTHl C apTepualbHOM THIepTeH3HEeH
6butn crapie Ha 10 ser. 67,3 roga - mManUeHTHl. IpU

apTepHAIbHON TUIIEPTEH3UH 10 57,5 JIeT - MalueHThbl
0e3 apTepHaIbHOI THIIEPTCH3HH).

Xots gmaber cuuTaeTrcs (AKTOPOM pHCKa
pa3Butus JIAL, MBI HE MOKeM OBITh KATETOPUIHBIMHE B
9TOM yTBEpPXKICHNH, TaK KaK B HalleH BHIOOPKE TOIBKO
23,3% manmeHTOB CTpajaloT 3TUM 3aboneBaHueM. B
Xoz1e MeTaaHanu3a UKoy U coaBTOPBI B TEMATHYECKHUX
UCCIIEIOBAaHUAX OOHAPYKWIN, YTO JHaOeT SIBISIETCS
¢axropom pucka paszsutus [TIOYT. [29] PesynbraTs
MOKa3bIBAIOT, YTO JHAa0ET MOXKET YBEIHYHTh PHUCK
[NIOVYT, ocobeHHO mpH BBHICOKOM YpPOBHE caxapa B
KpOBH. Yto TIPUBOJIUT K MOBBILIEHHOH
gyBcTBUTENbHOCTH K BI'J] 11 pricky Tpasm. [10]

XOTs HEKOTOPhIE aBTOPHI HICHTU(QHIHUPYIOT
aITHOd BO CHE Kak (paKTOp pHCKa pa3BUTHS ITIAyKOMBI B
TedeHue S-merHero mepmoma [15]. B Hamem
WCCIICIOBAaHUN TAIMEHTHl C O3THM 3a00JeBaHHEM
coCTaBJIIH Bcero 4,7%, U pUCK MPOTpecCUpOBAHUS
[IOVYT HaxomuTcs B mpeenax HOPMBIL.

P)II[ AHAJIM30B OINMCBHIBACT B3aUMOCBA3bL MEKIY
rIIayKOMOM U ceMeifHpIM aHaMHe30M 3aboneBanus [8].
CemeliHass OepeMEHHOCTh MO TIJIAYyKOME - XOpOLIO
u3BeCTHBI  Qakrop pucka [13]. B  Hamewm
WCCIEOBAaHUM ObUTa HMHpOpPMAIMA O CEeMEHHOM
anamuese JIAT y 102 marmenToB (34,5%).

Le et al (2003) moka3eIBarOT, YTO y CEMEHHON
0GEpEeMEHHOCTH TI0 MOBOJY TJIayKOMBI OTHOCHTEIIBHBIA
puck B 2,1 pasza TpeBBIIIAET PHCK Pa3BUTHA
OTKPBITOYTOJIbHOH IayKoMsl [16].

HecmoTpss Ha 3TH  pe3ynbTarbl, Ba)XHOCTb
CeMEHOr0 aHaMHE3a MOJXET BapbHpPOBAThCS B
3aBUCHMOCTH OT OJIM30CTH TAlEeHTa K WICHY CEMbH,
CTpajaroieMy riIaykoMoi (IIepBoOii, BTOPOH WIIH J1axe
Tpetseil crenenu) [6]. Ilpumeprno 60% mnarpeHToB C
IJIAyKOMOW MpUHAUISKAaT K CEMBSM C JPYTHMH
YJIeHaMU, KOTOpbI€ €CTh riaykoma. [11]

BoeiBoabl. Pe3ynbTaThl Hamero ucciienoBaHUS
MOKa3bIBAIOT, YTO OCHOBHBIMH (DaKTOpaMH pPHCKa
MIPOTPECCHPOBAHUS 3a00JIEBaHMS SBIISIIOTCS TTO3/IHSS
JMarHOCTHKA, HENPaBWIBHOE ONpEACICHHE CTaanu
riaykomsl, Beicokoe ucxognoe BI'Jl, Bo3pact crapuie
60 set, TIceBA0IKC(HOTHATUBHBIA CHHAPOM, CEpACUHO-
COCYIMCTBIE  3a0oieBaHHMsi ¥, B  YaCTHOCTH,
apTepualibHast TUNIEPTEH3US, apTepuaybHas
TUNIEPTCH3UA U U3MCHCHUSA B OPraHU3MeE. IOJIC 3pCHUS.
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Summary. Glaucoma is one of the leading causes of blindness worldwide. Despite numerous studies, this
disease is a problem for ophthalmologists with its unclear etiopathogenesis, many factors contributing to its
occurrence, the complexity of diagnosis and treatment. The aim of this study was to assess the clinical and
demographic factors of increased risk of vision loss in patients with primary glaucoma.

AHHOTalIl/Iﬁ. FﬂayKOMa - OJHa M3 OCHOBHBIX MPUYMUH CJCIOTBI BO BCEM MUPE. HeCMOTp)I Ha
MHOT'OYHCJICHHBIC UCCIICIOBAHMUS, 3TO 3a00JCBaHKNE MPEACTABISIET CO00M mpobieMy it 0(TaibMOJIOTOB C €ro
HCSACHBIM 3THOIIATOICHC30M, MHOXKXCCTBOM (baKTOpOB, CHOCO6CTByIOHII/IX €ro BO3HHMKHOBCHHUIO, CJIOXHOCTBHIO
JUArHOCTUKU U JICUYCHUA. HCJ'H)IO HaACTOAILLICTO UCCIICAOBAaHUS 6]31.]'[3 OILICHKAa KJINMHUYCCKUX U )Z[CMOFpa(bI/IHeCKI/IX

(haKTOpOB MOBBILIEHHOTO PHCKA ITOTEPHU 3PEHHUS Y MAIIUEHTOB C IEPBUYHOM TJIayKOMOH.

Key words: glaucoma, risk, vision loss

Kniouegvie cnosa: enaykoma, puck, nomeps spenust

Beenenune. I'maykoma - oOmHa W3 OCHOBHBIX
NPUYUH CIIETIOTHI BO BceM Mmwupe. Hecmotpst Ha
MHOTOYHCIICHHBIE HCCIEOBaHMsA, 3TO 3abosieBaHNE
MpeJCTaBIsIeT CO00H podIeMy st OPTaTHLMOIOTOB C
€ro  HESICHBIM  OSTHONATOT€HE30M, MHOXKECTBOM
(hakTOpOB, CIOCOOCTBYIOIIMX €r0 BO3HHKHOBEHHIO,
CII0’)KHOCTBIO IMaTHOCTUKH U JICUCHHUS.

I'mayxoma cBsi3aHa ¢ Iporpeccupyrouiei norepen
rauriauo3Helx  kimetok  cerdatku  (RGC) u
XapakTepHbIMM HW3MEHEHUSIMH ToJisl  3peHus. [5]
CymiecTByeT HECKOJIBKO THIIOB TJIAyKOMBI, T'PYIIIBI
TJIa3HBIX 3a00JIEBaHMM, KOTOPHIE SIBISIOTCS OCHOBHOM
MPUIHHOW HEOOPaTUMOH CIICHOTHI BO BceM mupe. [3]
HUccnenoBanme BeiOopku u3 5000 rpekoB crapme 59
ner BeIIBWIO 57,1% ciayuaeB rmiaykombel.  [7]
HccnenoBanne 3654  mpenMyIIECTBEHHO  OenbIX
aBctpanuies (90,2% crapme 60 netr u 24% crapuie
80 ser) moKa3amo, UYTO  PACIPOCTPAHEHHOCTh
NEPBUYHON OTKPBITOYTOJIBHOM INIaAyKOMBI COCTaBIIsLIA
ot 3,0% 1o 51% cpenu moaeit 6€3 TOYHOTO TUArHo3a.
[2] BeisBnenue ¢axkTopoB pHCKa TJIAyKOMBI TpeOyeT

MOMYJIALIMOHHBIX HCCIIeIOBaHUM. [6]
3aperucTpupoBaHHas 3a00JIEBaeMOCTh  TIAyKOMOK
Cpeld  HaceleHHMsl CBsI3aHa C  PEryJSIPHBIMHU
00CIIeIOBAaHISIMH.

W3yuyeHne MCTOPUM PAa3BUTHS TIAYKOMBI MOXKET
MOMOYb B PEIIEHUH BOIIPOCOB, CBS3aHHBIX C 00BEMOM
TECTOB W  HCCIEJOBaHUM, KOTOpbIE  JIOJDKHBI
MPOBOJIUTHCS MPH KIMHUYECKUX 00CIIeI0BaHUAK. DTO
Oyzer crocoOCcTBOBAaTh Ooslee KPUTHIECKOMY B3TIILY
Ha JIMarHOCTUKY M JieUeHHe 3a00JIeBaHN .

KomOnHanmum anamHe3a 1 00bEKTHBHBIX METO/IOB
UCIIONB3YIOTCS Ui OLEHKH COCOYKa 3PHUTENILHOTO
HepBa, HEHpOQUOPHIUIAPHBIX KIyOKOB CEeTYaTKH,
noJied 3peHus, TOHOMETPHH, TOJIIIMHBI POTOBHUIIBI,

TOHOrpauu ¥ JPYrHX HCciaenoBaHUH. McTopus
00JIC3HN TAIMIEHTa MOXKET MOMOYb HArHOCTHPOBATH
rmaykomy. [l] B wmcTopum Oone3Hm marieHTa
COACPKUTCA IIMPOKHM CHEKTp JAONOJHUTENbHOU
uHOpMaLUK, KOTOpas MOXET YJIy4UIUTh €ro
JUAarHOCTHKY U JICUCHHE.

easp. Llenpto HacTOAIIETO HMCCIEAOBAaHUS Oblia
OLIEHKa KJIMHUYECKHX M JeMorpapuyeckux (akTopoB
MOBBIIIEHHOTO PUCKAa MOTEPH 3pPEHUS y MALHEHTOB C
MEPBUYHOM TJIayKOMOH.

Matepuan u wmetoapl. OOcnemoBansr 302
manueHTa ¢ auarHosoM «llepBuuHas riaykomay,
neguBmmxcs B [ma3noit OonmpHUIE - BapHa. [TarmeHTsI
3aIOJHAIOT AHKETy AJIsl OLEHKH (PaKTOpOB pHUCKa Yy
MalMEeHTOB C TNEPBUYHOM TIJIAyKOMOW, KOTOpast
BKJIIOYAET: JieMorpadryeckue JaHHble; HHopMaus o
HaJU4YMM  CHCTEMHBIX  3a00JICBaHUM;,  CEMCHHBIN
aHaMHE3 TJIAyKOMbl M JPYTUX TJa3HbIX Oone3Hel;
0(TaTBMOJIOTHYECKUI aHAMHE3; CTaTyC ria3. JlaHHbIe
OBUIH CTATUCTHYECKH 00pabOTaHBI ¢ HCIOIH30BAHUEM
SPSS  v.20 ¢ uCHONB30BaHUEM OMNHUCATEIbHBIX
HMHAMKATOPOB AJsl KOJIMYECTBEHHBIX M KaueCTBEHHBIX
TIepEMEHHBIX M NPE/ICTABICHBI B rpadueckoM BUJIE.

IHoanydennslie pe3yiabTaTbl. B wnccienoBaHuu
(akTOpoB pHCKa JUI1 OLEHKH IPOIPECCUPOBAHUS
3a00JieBaHUsI MBI HCIIOJIB30BATH TNPOQMIL pPHUCKA
MIPOTPECCHPOBAHMS TIAyKOMBI y TanueHToB ¢ [TIOYT
3a 5-eTHUM NEepHo/I.

IlepBeM (hakTOpOM pHCKa, 3a KOTOPBIM MBI
ciegoBany, Owsio BIJl, mpum kotopoMm He ObBUIO
OOHApPY)KEHO 3HAYWTENBHOW pa3HUIBI B CpeIHEM
3HaYeHUU UHUBUAYAIIbHBIX PHUCKOB
nporpeccupoBanus [IOVI, HecMOTps Ha 3aMETHYIO
TeHaeHIMI0 yBennueHus BI'Jl ¢ yBemuueHueMm pucka

(puc. 1).
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Puc. 1. Cpeonue snauenus BIJ] (mmHg) B coomseemcmeuu ¢ npogunem pucka nayuenmos ¢ [10YT

OTcyTcTBHE pa3lW4yMil CBA3aHO C TEM, 4YTO
TAIIMCHTHI HaYalld TePaIuio JJIs CHIDKCHUS 3HAYCHUN
BI'l ¢ MOMEHTa MOCTaHOBKM [HMAarHo3a 10 BPEMEHU
MTOCTIEIYFOIIETO HAOIIOICHNS.

PesynbraThl aHanm3a MOKa3bIBAIOT, YTO TOHKAS
porosuma SIBIISIETCS (hakTopom pucka

nporpeccupoBanus [I0YT, npuuem nanueHTs! ¢ 6osee
ToscToil poropumeit (580,42) MMEIOT CaMblii HU3KHI
PHCK IporpeccupoBaHus 3a S-yeTHuil nepuon (4%), Ha
10% (555%). , 36), Torma kKak HamHUeHTHl C caMOU
TOHKOU porosureit (526,54) uMenu caMblif BHICOKHIA
puck (33%) (p <0,001) (puc. 2).
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Puc. 2. Cpeonue snauenus naxumempuu 8 coomeemcmeuu ¢ npoguiem pucka nayuenmos ¢ [HOYI

3HauyuTeIbHAS Pa3HUIA B Npoduie pucka Obuia
OoOHapy)XeHa B OTHOIICHHH 3HAYCHHUU CKaHepa
3purenpHoro Hepa (p <0,01), Tak Kak MalUeHTH C
CaMbIM HH3KHM PHCKOM IIPOTPECCHPOBAHUS HMEIOT

cambie HU3KUe 3HaueHus (0,27), KOTOpbIE MOCTETIEHHO
YBEJIMYHUBAIOTCS C YBEJIMYEHNUEM PUCKA M JOCTUTAIOT B
cpeniem 0,52 'y  TalMEeHTOB C  PUCKOM
nporpeccupoBanus [1IOYT 33% (puc. 3).
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Puc. 3. Cpeonue snauenus OKT 6 coomsememauu ¢ npoguiem pucka nayuenmos ¢ IHHOYT
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HccnenoBanue aucka 3puTEILHOTO HEPBA U PHUCKA
nporpeccupoBanus [IOYT mokazaio, 9To CyIiecTByeT
yCTOWYMBAsl TEHACHUUS K YBEIMYEHUIO 3HAYEHUM C
yBemmueHueMm pucka (p <0,001), u oOHapyxmia

NPONOPLHOHANIBHYI0 ~ yYMEPEHHYI0  3aBHCHMOCTb
(r = 0,308 p <0,001), mOKa3BIBAIOIIYIO, YTO BBIIIE
3rauenns C / D npuBomsaT k 6oyiee BRICOKOMY PHCKY
MIPOTPECCUPOBAHIS TJIAYKOMEI (puc. 4).
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@ue. 4. Cpeonue 3nauenuss C /D 6 coomeememauu ¢ npogunem pucka nayuenmog ¢ IHHOYI”

Pe3ynbraThl Halllero MCCIeTOBaHUs TOKA3bIBAIOT,
YTO  MAUMEeHThl C  HAaUMEHBIIUM  PUCKOM
nporpeccupoBanus [IOYT (4%) umeror HanMeHbIIee

snauenne MD (2,23 dB), KoTopoe yBENTHYHBACTCS C
yBEJIIMUEHHEM pHcka mporpeccupoBanus [IOYID

(puc. 5).
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Puc. 5. Cpeonue snauenus MD (dB) 6 3asucumocmu om npouns pucka nayuenmog ¢ I10YI"

HUccnenosanue PSD nokasano, 4to, HECMOTpPS Ha
OTCYTCTBHE  3HAUMMOH  pasHUIBl,  CYIIECTBYET
TEHJCHIMSI K YBEIUYCHUIO CPEIHEro 3HAueHHUs ¢

YBEIMYCHUEM PHUCKA MPOTPECCHPOBAHUS MAIUCHTOB C
ITOVYT B Teuenue S-netHero nepuoaa (puc. 6).
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Puc. 6. Cpeonue snauenus PSD 6 coomeemcmeuu ¢ npogunem pucka nayuenmos ¢ [10YT

Ha ¢ur. 7 mpeacTaBiseT puck mporpeccupoBaHus
TTOVYT B 3aBUCUMOCTH OT TEPAIHUH.
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KombuHupoBaHHasa Tepanus

Onepauma

JlasepHoe neyeHue 4 9

MeanKkameHTO3HOe nevyeHme
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Puc. 7. Puck npoepeccuposanus I10YI 6 3a6ucumocmu om mepanuu

Pasauma B mporpeccupoBanun  IIOYD B
3aBHUCUMOCTH  OT  TepalMHu  IIOKa3blBaeT, dYTO
€MHCTBCHHBIMHU MAIlIEHTAMU C MOBBIIICHHBIM PUCKOM
MIPOTPECCUPOBAHUS SIBIIIOTCS MAIUEHTHI,
MIPUHUMAIOIINE TOJIBKO JieKapcTBa. Bricokuil puck
BCTpeYaeTcsl MpHU JpPYrHMX BHIAaX Tepanud, dTo
OOBSICHAETCSI TeM, 4YTO Jla3epHOE JICUCHHE U
XUPYPTHYECKOE BMEIIATENbCTBO Yepe3 HEKOTOpPOoe
BpeMs nepecTatoT konTpoauposats BI'/[. Kpome Toro,
MHOTO(AKTOPHBIH XapakTep 3a00JIeBaHMS BKIIOYACT
BIMSHHUE APYTHX (PakTOpoB, MOMHUMO JI€UYEHHS, Ha
OIIpeZIeTIeHNE PUCKA MIPOTPECCHPOBAHUSL.

PesynbraThl aHanmM3a KOJMYECTBA  JIEKApCTB
MOKA3bIBAIOT, YTO PUCK BO3PACTAET C YBEIHYCHHUEM
KOJINYECTBA JIEKApPCTB, ITOCKOJIBKY HCIOJIH30BaHUE
GonpIIero KOJMYECTBAa JIEKApPCTB CBA3aHO C Ooiee
BbICOKUMH 3HaueHusiMd BI'J[ u 0Oojee TsDKEIbIM
3a00/1eBaHHUEM.

OoOcy:xneane. MHorue  aBTOpPBl  CUMTAIOT
CHI)KEHHE CBETOYYBCTBHUTEIHHOCTH ()aKTOPOM pHCKa
MPOTPECCUPOBAHUS TJIAyKOMBL. Pe3ysbTaTsl Harero
WCCIIEIOBaHMS TAKXKe MOATBEPIWIM 3Ty THIOTE3y (p
<0,001), mpu 3TOM MAIKUEHTHl ¢ HANMEHBIIIUM PHCKOM
nporpeccupoBanust [IOVT (4%) umenn HanmeHblee
snauenne MD (2,23 dB), xoTopoe yBeIHuHUBaETCs C
yBEJIMYEHUEM pHcKa mporpeccupoBanus [IOYT.

B MHOTOLIEHTPOBOM HCCIIeIOBAaHUN 7
HCCIIEIOBATEIbCKUX IIEHTPOB IO OIEHKE pHCKa
clenoTel W TiaykoMbl Rossetti et al. (2015)
O0OHapYXWJIM OTHOCUTENIbHO HH3KOe ucxomHoe BIJ]
(17,1 mmHg + 6,6 mmHg), B To Bpems kak B HameH
BeIOOpKe y mamueHToB Obmio BI'ZT 20,9 mmHg.
3HaynTeNbHAS 4YacTh HAMKX nanueHToB (76,9%)
umena BI'ZI> 18 mmHg., Torna kak B ucciaenoBaHUU
Rossetti et al. Bcero 17%. Orta pa3Hula u pe3yJbTaThl,
JOCTUTHYTBIE B  KOHIIE HCCIEIOBAaHMSA  HAIINX
MAIMEeHTOB, TTOKA3bIBAIOT, YTO, HECMOTPS Ha BBICOKHE
ucxoanele 3HaueHuss BI'J], cmeunmanucram ynanoch
KOHTPOJHMPOBATh BapHAIlMI0 W BBICOKHE 3HAYCHUS
BI'l, nocTUrHyB NIpHUEMJIEMOrO LEIEBOIO 3HAYEHUS
16,9 mmHg. + 4,2 mmHg., Uro Bcero Ha aBa MyHKTa
BBIIIIE, YEM IOJYUYCHHBI B MCCIEJOBAaHUM JPYTUX
aBTopoB (14,6 mmHg. + 3,5 mmHg). Paznuna mexmy
HauyalbHbIM U KOHEUHBIM 3HadeHussMu BI'Jl B Hameit

BEIOOpKE B 4 pa3a MeHbIle, a y PoccerTn 1 coaBT. B 2,5
pasa Hike. Takxke cienyeT OTMETUTb, 4To ¢ 76,9% mpu
BI'I> 18 mmHg. yactota cHmxkaetcs no 26,20%, a
pasHuMIla B MHOTOLEHTPOBOM  HCCIICIOBAaHUU
cocraBisger Bcero 8%. Eme Oonbiumii Bec Hammm
pe3yipTataM MpHAacT TOT (akT, YTO MAIHCHTHI B
oboux 00pa3iax MPOXOAAT JICUCHHE, BKIIOYAs Kak
JeKapcTBa OT TJAyKOMBI, TaK W Ja3epHOE W
XUpypruueckoe jgeueHue. [4]

BbiBoabl. CpaBHUTENbHBIA aHAIW3 JUATHOCTHKHU
B pasHBIX MEIOWIUHCKUX YUYPEKICHUSIX BBISBHII
CYIICCTBEHHBIC Pa3IMYMsi B METOAWKE IHATHOCTHKH
BI'Jl, 4yro y MHOTMX NalUEHTOB, OCOOECHHO
00CIIeJOBaHHBIX B TOCY/IapCTBEHHbIE IIEHHbIE OyMmaru,
MPUBOAMIO K HEMPABUIBHON TUATHOCTHKE M OLCHKE
TJIAyKOMBI.

OrtcyTcTBUE BBICOKOCTICIINATTM3UPOBAHHOTO
00OpyIOBaHUS Ui  OPOBEACHHUS  HEOOXOIUMBIX
HCCIIeIOBAaHHUN OTPaHUYHBACT BO3MOKHOCTH

JAUArHOCTUYCCKUX W KOHCYJIbTAlIMOHHBIX HEHTPOB 110
JAUArHOCTHUKE CTCIICHU TSXKCCTU U HAJIMYHS T'IIAyKOMBI,
KOTOpas BJMACT HA TCEPANCBTUYCCKOC TIIOBCJACHUC,
IpOrpeCcCupoOBaHuC 3a00/IeBaHUs U HWHBAJIMJHOCTD
ITalTMCHTOB.
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VERIFICATION OF A QUESTIONNAIRE FOR THE STUDY OF QUALITY OF LIFE IN PATIENTS
WITH PRIMARY GLAUCOMA IN THE DIFFERENT STAGES OF THE DISEASE

Hopoanoe Hopoan I'eopzues
O00KMOp MeOUYUHBI, ACCUCTEHM
bypeacckuii ynusepcumem Acen 3namapos, Boreapus

BEPUDUKALIMSA AHKETBI JI)ISI U3YUYEHUS KAYECTBA KM3HHU BOJIbHBIX TEPBUYHOM
IJIAYKOMOM HA PA3JIMYHBIX CTAAMSIX BABOJIEBAHUSA
DOI: 10.31618/ESSA.2782-1994.2021.2.76.203

Summary. Quality of life is defined as the perception of individuals of their position in life, in the context of
the systems of culture and value in which they live and in relation to their goals, expectations, standards and
concerns. This is a comprehensive concept that affects in a complex way a person's physical health, psychological
state, level of independence, social relations, personal beliefs and their relationships with the characteristics of
their environment. The aim of the present study is to verify a questionnaire for the study of quality of life in patients
with primary glaucoma in different stages of the disease.

AHHOTa].ll/lﬂ. KaugecTBo )xu3HN OIPCACIACTCA KaK BOCIIPHUATHC JIOAbMH CBOCTO IMOJOKCHUSA B JKHM3HU B
KOHTCKCTC CUCTCM KYJbTYPbI U HeHHOCTefI, B KOTOPBIX OHH KMBYT, U [I0 OTHOLICHHUIO K UX HCJIAM, OXKUAAHUAM,
CTa”HJAapTaM u 3aboTaMm. ITO BC€O6T>€MJ'IIOH.I&$[ KOHICIIMA, KOTOpasgd KOMIIJICKCHO BJIMSCT Ha (1)1/131/1‘1601(06 340pOBbC
YCJIOBCKA, IICUXOJOTHICCKOC COCTOAHUC, YPOBCHb HE3aBUCUMOCTH, COMAJIbHBIC OTHOIICHUSA, TUYHBIC y6e)l(£[eHI/I$[
N UX OTHOIICHHUA C XapaKTCPUCTUKaMHU Opr)KaIOHleﬁ Cpeanbl. HCHLIO HaCTOALICTO HCCICOOBAHHUA SBJISICTCS
Bepn(bnxauml AHKCTBI IJIA U3Yy4YCHU KauCCTBa XU3HU MNALIUCHTOB C HepBI/I‘IHOfI FﬂayKOMOﬁ Ha pasHbIX CTagusAX

3a00JICBaHMS.
Key words: quality of life, patients, glaucoma

Kurouesvle cnosa: kauecmeo HCU3HU, nayuennmol, ciayKoma

Beeaenne. B 1974 r. BO3 cdopmymmpoBana
3I0POBbE KaK COCTOSHHE IIOJHOTO (DHU3HIECKOTO,
MICUXUYECKOTO W COLHUANBHOIO ONaromoiydusi, a He
MPOCTO OTCYTCTBUE Ooie3Hel mimu HexayroB. OTcrona
CIIeZlyeT, 4YTO W3MEpPEHHE COCTOSHHUS 3IO0pPOBBS U
MOCJEACTBUHA MEIUIIMHCKOTO OOCITY>KHUBAHMS JIOJKHO
BKJIIOYATh HE TOJIBKO YKa3aHHe HAa H3MEHEHHE YacTOThI
U TSDKECTH 3a00JIeBaHMS, HO U OLIEHKY OJaromnosyyus.
OTO MOXHO OLIEHWTh, U3MEPUB YIIydIlIeHHEe KadyecTBa
JKU3HU, CBSI3aHHOE CO 310poBbeM [1]. KauecTBo xu3Hu
- 9TO MOKa3arelib NP OTYETE O pe3yJsibTarax B cdepe
37paBOOXPaHEHUS n COLMAIBbHON chepe
rOCYZapCTBEHHOMN IOJIMTHKHY.

KauecTBo >XU3HM ompesnensercs Kak BOCHPHUITHE
JIOJIbMH CBOETO IOJIOKEHHSI B JKM3HM B KOHTEKCTE
CHCTEM KYJIbTYpPHl W LEHHOCTEH, B KOTOPBIX OHH
JKMBYT, ¥ TIO OTHOIICHUIO K HMX LEJSM, OXHUIAHUSM,
cTaHmaptaM # 3abotaM. OTo BceoOBeMIIOmIas
KOHLETLHUsI, KOTOpasi KOMIUIEKCHO BJIMSIET Ha
(u3nvecKoe 3TOPOBBE UEIOBEKA, IICHXOJIOTHYECKOE
COCTOSIHWE, YPOBEHb HE3aBHCHUMOCTH, COIMaJbHbIC
OTHOIIICHHS, JTUYHbIE YOEXKICHUS U UX OTHOLICHUS C
XapaKTePUCTHKAMU OKpYXKaromed cpeapl. Takum
0o0pa3oM, KadyecTBO JKM3HH - 0JTO CyMMa psja
OOBEKTHBHO U3MEPSEMBIX YCIOBUH KH3HH YCIOBEKA.
OHM MOTYT BKJIIOYATh (PU3MUYECKOE 310POBbE, JINUHBIE
oOcTosTenbcTBa (0OraTCTBO, YCIOBUS XKU3HHU U T. [1.),

ConmanbHEIC OTHOIIICHWUS, (YHKIMOHATBHYIO
JeSITeTBHOCTD U 3aHSTHUSA, a TAKXKe O0IIHEe COIMaTbHBIC
1 SKoHOMHUUYeckue (akropsl. CyObEeKTUBHAS peaKIus
HA 3TH YCJIOBUS ONpEAeIseT 00JacTh YIOBICTBOPESHUS
JIUYHOM KU3HHU. [2]

eab. llenp0 HACTOAIIETO  HCCIEIOBAHUSA
SBISICTCS  BepU(UKAIUS aHKEThl I HM3YYCHHUS
KaueCcTBa JKU3HU NALMEHTOB C IEPBUYHON ITIayKOMOM
Ha Pa3HbBIX CTAAMSIX 3a00JIEBaHUSI.

Martepuan u ™etroabl. OO6cnenoBansl 302
nanuenTa ¢ gauarHo3oMm «llepBudHas TIaykomay,
neuuBmmxcs B [ ma3noii OompHUIE - BapHa. [TarmeHTs!
3aMOJHIIOT AHKETy JJIi OLEHKM KauyecTBa JKU3HU
OOJBHBIX TIaykoMou. Jlis neneit uccnenoBanus Oblia
pa3paborana aHkeTa u3 20 BONPOCOB U OLICHKU
KauecTBa  KU3HM  MAUUMEHTOB C  MEPBUYHOMU
OTKPBITOYTOJIbHOW  riaykomoil. Bompocsl — Obutn
paspabotansl Ha ocHoBe aHkeThl LVQOL, cozgaHHOMI
JS. Bomb(hcoH. AHKeTa BKIIIOUAET UCCIICOBAHHS TIO
KITIOYEBBIM  aCTMeKTaM, MOOWJIBHOCTH, HECUACTHBIM
cyJasiM, UYTEHUIO W JeHCTBUSM, TpeOyromum
TOYHOCTH, OOJH, pa3apaKeHUIO W 3yay B Tja3ax H
BOKPYT IJ1a3, TPYAHOCTSIM, CBSI3aHHBIM C IOCEILEHUSIMU
Y / W OCMOTPOM TJIa3, TPYJHOCTSIMH H3-3a IIIa3HBIX
Karejb U CaMOOLIEHKOW TSKECTh COCTOSIHUSI UX TJIa3.
Bompocel conmepxkar nBa Tuma orBeroB. CHayana
JIa€TCsI OLEHKA COCTOSIHUS, TIOCTIE Yero JaeTcsi MHEHHE
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00 WCIONB30BAHUKM BCIIOMOTATEIBHBIX CPEICTB IPH
KOHKpeTHOM cocTossHHH. OIeHKa TPOBOIMTCS II0
mkane Jlalikepra C HCHOJIB30BAHHUEM CIELYIOIIEH
IIKaJs! A0 Bompocos 1-9, 11-16:

0 - MeHs He OECITOKOUT

1 - 5 uMero meno ¢ oYKaMu

2 - Y MeHst HeOOJIbIINE 3aTPYAHEHUS

3 - MHue TsKeINo

4 - MHE IOMOTAIOT POJICTBCHHUKHU

5 - S ocTanoBUIICS M3-3a 3PCHMUS

Bomnpocsr 10, 17, 18, 19 u 20 uMeroT oTaebHbIE
Kbl

[oayyennble pesyabTaThl. B Ttabmume |
MPEICTAaBICHB  XapaKTePUCTHKH  Kod(dduimenTta
HaJe)KHOCTH OTICIBHBIX IapaMEeTPOB ONPOCHUKA
OLICHKM KauecTBa SKU3HHM. Pe3ynbraThl Halero
HCCIIEIOBAHMS TIOKa3bIBAIOT BHICOKYIO JOCTOBEPHOCTh
nHpopManuy.

Tabm. 1.

Cronbach's alpha

CobcrBenHoe uccienopanue (2017), n=302

OCHOBHBIE aCIeKThI 0,833
MoOHITbHOCTB 0,852

Ytenue U 3aHATHSI, TpeOYIOLIME TOUHOCTH 0,901
JleueOHbIe MepOIPUSITHS 0,586

Pe3ynpTaThl KOPPEISIIMOHHOTO aHAM3a MEXIY
napamerpamu KOK mokasamm, 4ro camas BBICOKas
KOppemsus OblIa MEKAYy OCHOBHBIMH ACIIEKTaMH U
MOOHIIBHOCTBIO MIAIINEHTOB c MIepBUYHAS
OTKpBITOyTONBHAs riaykoma (r = 0,846 p <0,001), 3a
KOTOPOH CIIEAYET KOPPEISIUI MEKITY MOOHIBHOCTHIO

1 YTEHHEM H JIeSITEIbHOCTBIO, TPEOYIOIEH TOUHOCTH =
0,728 p <0,001). Koppensmus MeXIy OCHOBHBIMH
aCTeKTaMU ¥ JICHCTBUSIMH, CBSI3aHHBIMH C JICUCHHEM,
AMeeT HauMEHBIIYIo 3aBucuMocTs (r = 0,592 p <0,01)
(Tabnuma 2).

Tabm. 2.
Koppeasinusi Mexny u3MepeHusiMH KadecTBa :ku3Hu (Spearman’s correlation coefficients)
MoOGHALHOCTE YreHue u 3aHATHS, TPedyloLne JleyeOHbIe
TOYHOCTH MEPONPUSTHS
OCHOBHBIE aCIEKTHI 0,846 0,667 0,592
MoOHJILHOCTH 0,728 0,605
UteHnue u 3aHATHS, TPeOyHOIITE 0,595
TOYHOCTH
B TabIuIe 3 npejcTaBieH  ¢GopmupoBanne camoorneHkdn KK mis KOHKpPETHOTro
MYJIbTHPETPECCUOHHBIN  TOJTANHBIA  aHamu3 sl u3Mepenus (00macTH).
BBISBJICHHSI OCHOBHBIX MPOOJEM, BIUSIONIMX Ha
Tabm. 3.
MyJibTHperpecCUBHbIN CTYNEHYATbIN aHAJIN3
Hecranpapraeiit o
S e I
kodpdurmente B
OCHOBHBI€E aCIIEKTHI
O6Hapy>ISeHI/Ie 0OBEKTOB IO OOKaM OT 144 0,468 35,16 <
OKpYKarolIiei cpespl (Ha repudepru 3peHust) 0,001
<
AnanTanus K TeMHOTE (HarpuMmep, B KHHO) 1,13 0,382 26,12 0.001
OceIuieHre OrHsIMKI 1,01 0,309 21,91 0 ;01
MoOHIBLHOCTH
<
OCMOTp JIECTHHIL U GOPIFOPOB 1,31 0,334 24,16 0.001
<
CHopTUBHOE OPHUEHTUPOBAHNE 157 0,314 22,29 0.001
<
HouHoe BUEHNE B IOMEILIEHUU 1,21 0,336 28,65 0.001
UyBCTBO INTyOUHBI U PACCTOSTHUS 0,97 0,194 13,32 0 501
UreHvie 1 3aHATHSL, TPSOYIOIINE TOYHOCTH
<
YreHne ra3er ¥ KHUT 1,00 0,220 112,51 0,001
Iouck Belelt Ha epPENOIHEHHOM MOJIKe 0,99 0,232 266,56 0 501
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UYreHune KpyHBIM LIPAGTOM 0,99 0,174 209,85 0 ;01
Pasmats u / wimi myTaTh nBeTa 1,00 0,126 194,99 0 501
<
YTeHne MMCEM U TTOUTHI 1,00 0,221 134,42 0,001
UYuraiite Menkwii mpudT npu c1aboM OCBEIICHIN 0,99 0,228 133,76 0 ;01
JleueOHBIE MEPONPHSATHS
Kax BbI cynTe, HACKOJIBKO CEPbE3HO COCTOSHUE 122 0415 25,56 <
BallIKX T1a3? 0,001
TpymHOCTH, CBSI3aHHBIE C TIOCSIIICHUEM 1 / AT 1,08 0,342 2116 <
OCMOTPOM TI'JIa3 0,001
<
Hecuacrasie cityuan 117 0,403 25,98 0,001
TpynHOCTH M3-32 IJ1a3HBIX Karleib 0,99 0,300 18,89 0 0<01

O6cy:xnenne. HameXHOCTh aHKETHI - 3TO
MOKa3aTesb MOCIEA0BATEIbHOCTH WM CTaOWIIBHOCTH,
C KOTOpOi mpuOOp  BBHIIONHIET  U3MEPCHHUS,
ONpEeZIeTsIeT TOTPEIIHOCTh aHKETHl. MBI  OICHMIN
HaJIe)KHOCTh OMpoca, paccuuTaB Kod(duimeHT ansha
Kponbaxa. 3Hauenne koaddunmenra Kpondbaxa Brie
0,7 npuHuUMaeTcss 3a  ypOBEHb  JIOCTaTOYHOM
HaJIe)KHOCTH JJaHHOH o0usiacTu. JJocTOBEPHOCTH aHKEThI
- 9TO TOKa3aTelb, KOTOPHIH yYHTHIBACT CTEIICHb, B
KOTOpOH UHCTPYMEHT u3Mepser SIBJICHUE
(mapametpbl), Ui KOTOPOrO OH OBLI  CO3JaH.
JloCTOBEpHOCTh KOHTEHTa OTpa)kaeT CTENeHb, B
KOTOpOH, 10 MHEHHIO OKCIIEPTOB, KOHKPETHBII
MHCTPYMEHT HU3MEpsieT HMMEHHO TO, JUIS 4Yero OH
npejHa3Ha4eH. DJTO JOKa3aTeJIbCTBO NPaBHIBLHOCTH
COJICp)KaHMSI M  PENPE3eHTATUBHOCTH  BBIOPAHHBIX
BOIIPOCOB JUISI OTPAXKEHUSI OOIIMX MIM KOHKPETHBIX
sBreHui (chep).

Koadpdrmment HaJE)XHOCTH HAIEro
MOIU(MUIMPOBAHHOTO  ONPOCHHKA ISl OLIEHKH
kadecTBa xu3Hu nanueHToB ¢ [IOYT cocrasmser 0,939
Y MTOKa3bIBAET BBICOKYIO Ha/IEKHOCTh PE3YJIbTATOB.

CpaBHuBas Hall K03 dunmeHT c
k03¢ ¢unuenrom [xeiimca C. Boabdcona u Anren JI.
Kokpeitn A.JL., xoropsie B 2000 Tromy mpm

WCCIICIOBAaHUM KadecTBa KHU3HU 278 MalueHTOB C
HapylICHHEM 3pEHHs JIO0Ka3ajH, YTO HaJEKHOCTh HMX
ompocHuka coctaBuia 0,72 [5]. Amnanorudnble
pe3ynpTaThl OBLUTH TIONYYEHBI aBTOpamMu aHKeThl [l
WunéHr B TaitBanbckoil Bepcun 2007 roma c¢ anbda
Kponbaxa B quamnazone 0,72-0,91. [6], a Taxoke H. Zou
et al. B 2005 roxy B kutaiickoii Bepcuu - 0,75-0,97. [7].

B nmomomHeHme K  BBICOKOW  HAJCKHOCTH,
OOHApY>KEHHOM U1 BCEH AaHKETBI, MBI TaKXKe
paccMOTpenu HaJeKHOCTh OTAEIbHBIX IapaMeTpoB
AHKETBI, KOTOPbIE TaK)Ke MOKa3aJId BHICOKUE 3HAYCHUS
kod(hdHLIMeHTa, 3a MCKIIOUYCHUEM MEpOIPUITHH,
CBSI3AHHBIX C JIEYEHUEM, TA€ XOpOIMHA Oaimn ObLl
HalJIeH.

Ilpu cpaBHeHHH HamUX KOI(PPUIIMSHTOB C
koapdummenramu Ruth MA van Nispen et al. (2011)
0OHApYKWIIK, YTO HAIlla BepcUs OIM3Ka K HX BEPCHUH B
obnmactax mobOmnmpHoctH (ot 0,852 mo 0,84
COOTBETCTBCHHO) M YTCHHS W NIEHCTBHH, TPEOYIOMIHNX
tounoctH (ot 0,901 mo 0,90, cooTBeTcTBeHHO) [4]. B
00JIaCTH OCHOBHBIX acleKToB Koddpduiuuent Pyr MA
van Nispen et al. HemHoro BbIIIE, YeM y Hac (ot 0,93
10 0,833), a B MEpONIPUATHSIX, CBSI3aHHBIX C JICYCHUEM,
X K03((UIMEHT 3HAYUTEIHHO BBIIIE, YeM B HalleH
BeIOOpKE (0T 0,82 10 0,586) (Tabauma 4).

Tabm. 4.

CpaBHurteabHblii anaau3 Cronbach's alpha

Co0CcTBeHHOE HCC/IeJ0BAHME Ruth MA van Nispen et al. (2011),
(2017), n=302 n=296 [288]
(OCHOBHEBIE aCIIEKThI 0,833 0,93
MoOWIBLHOCTH 0,852 0,84
UreHue 1 3aHsTHS, TpEOYIOIIHE 0,901 0,90
TOYHOCTH
JleueOHble MeponpusITHS 0,586 0,82

B MMPOBEACHHOM  KOPPEIAIUOHHOM

aHaJIn3¢

pasmepoB KXK Mbl 0OHapyXwim HpONOPLHOHAIBEHO
3HAYMMYI0 WIJIM BBICOKYIO 3aBHCHUMOCTb  MEXAY
pa3uuHbBIMKM IpynnaMu  BorpocoB. CooTHOIIEHHE
MOOMIIBHOCTH C OCHOBHBIMH acmekTtamu (0,846) u
YTEHHEM M JIeSATE]IbHOCTHIO, TpeOyIolieil TOYHOCTH
(0,728), BBImensanock ¢ HauOOJNBIIEH 3aBHCHMOCTHIO.
CBsi3b MEX/ly OCHOBHBIMH aCIEKTaMHU U JIEHCTBUSIMH,

CBSI3aHHBIMH C JIeueHHeM, Obl1a camoit Hu3Koit (0,592).
OTo eme pa3 JOKa3blBaeT BBICOKYIO HAJEXKHOCTb
HAIIero MoAu(pHUIINPOBAHHOTO OMPOCHUKA IS OLIEHKH
KayecTBa )Ku3HU namuenTos ¢ [IOVT.

Jns  cpaBHeHus, Hamu  KO3(PPHUIHMEHTHI
KOPpEJSIUN MEXAy NapaMeTpamMH KadecTBa JKHU3HU
BEIIIIE, YeM T€, KoTopsle onmcansl A. Idil et al. (2011) B
Typeukoi Bepcuu aHkeThl. [3] B cBoem uccieaoBanuu
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A. Idil et al. coobumm 0 KOppeNIIuA OT YMEPEHHOH
1o 3HaunTenbpHoi (0,336-0,693) Mexay mapamerpamu
KadecTBa JKM3HA. ABTOPHl OOHAPYXKIIN CaMyo
BBICOKYI0  B3aHMOCBS3b  MEXKIy  4YTEHHEM U
JIESTebHOCTBI0, TPEOYIOMeH TOYHOCTH W 0a30BBIX
acniektoB (0,693) m moxemxuOCcTH (0,609), 1 camyro
HU3KYI0  B3alMOCBS3b  MEXAY  JI€ATEIbHOCTHIO,
cBazaHHON ¢ geueHueM (0,336). Ilpu cpaBHEHUHN
PE3yJIbTATOB MBI OOHAPYKIJIH, YTO HAHOOJIEE CUITbHAS
KOPPEIAIMS HAXOJUTCA MEXKIY TOABIKHOCTHIO U
YTEHUCM U JICHCTBHUSIMU, TPCOYOIIUMHI TOUHOCTH.

I[lpu  mpoBemeHUH  MYJIBTHPETPECCHOHHOTO
aHalM3a U1 ONpEACICHUS IPEAUKTOPOB, BIUSIOMINX
Ha (OPMHPOBAHHE CAMOOIICHKH KadecTBA KH3HH B
pa3NUYHBIX 00J7AaCTAX, MBI THONYYHIH CIEIYIOIINne
pe3ynbTaTel. I OCHOBHBIX AacIIeKTOB OO0JIaCTH
MIPOTHO3UPYIOMNM (PAKTOpOM SIBIISICTCS HaOJIOACHUE
3a 00BEKTaMHU 10 CTOpPOHAM OT OKpYXaromieil cpessl
(na nepudepun 3peHwus), yro crnocoberByer 72,10%
dbopMupoBaHUS CaMOOICHKM B 3ToW obOyactu. Jns
o0jacT MOOWIBHOCTH BHAUMOCTHL JIECTHHL] H
00propoB OblIa yCTAaHOBIIEHA B KaUeCTBE IPEIUKTOPA
¢ BrimagoMm 76,40%. B oOmacth uTreHHS U
NESATETPHOCTH, TPeOyIomeH TOYHOCTH, OCHOBHBIM
(hakTopoM (hopMHUpPOBAHUS CAMOOILICHKH OBLIIO UTCHHUE
razer 1 kuur Ha 86,30%. B mocienneii obmactu
JedeOHBIX ~ MEpOIPHATHH  OCHOBHBIM  (DaKTOPOM
SIBIISICTCS OLIEHKA CTENICHH TSDKECTH COCTOSIHHUSA T71a3 Ha
50,20%.

BoiBogpl. MoandunupoBanHas aHKeTa s
OIICHKM KAayeCTBa JKU3HU MAIMCHTOB C MCPBUYHOM

UDC: 616.1-08-056.5:575.174.015.3:613.735

OTKPBITOYTOJIBHOM  TJIayKOMOM
BBICOKOH CTETIEHBIO JOCTOBEPHOCTH.
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KAHOUOam MeOUYUHCKUX HAYK, CIApUiUil HAYYHbIl COMPYOHUK
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TEHETUYECKUE MNOJIUMOP®N3IMbI U ®PU3NYECKAS AKTUBHOCTD J151 OIITUMHU3ALINN
YCHJINHI IO MOJUIEP)KAHUIO BECA M TIPOPUIIAKTAKE CEPJIEYHO-COCYJIACTBIX
DAKTOPOB PUCKA.

DOI: 10.31618/ESSA.2782-1994.2021.2.76.204

Abstract. The development of cardiovascular diseases is due to the interaction of genes with environmental
factors. The individual body's response to diet therapy and lifestyle modification also largely depends on genetic
factors, in particular the presence of polymorphic variants of the ADRB2 (GIn27Glu), ADRB2 (Agr16Gly),
ADRB3 (Trp64Agr), PPARG2 (Prol2Ala) and FABP genes. Despite recommendations for lifestyle modifications,
it is especially important for patients with cardiovascular disease to achieve weight loss and maintenance.
However, there are no studies comparing the effects of drug therapy and lifestyle modification.


https://www.doi.org/10.31618/ESSA.2782-1994.2021.2.76.204

L/
DM £t European Scientific Journal #12(76), 2021 23

Target. Review the scientific literature on the assessment of genetic markers and their impact on physical
activity in the primary prevention of cardiovascular risk.

Materials and methods. The content analysis, the method of systemic and comparative analysis, the
bibliosemantic method of studying current scientific research on the topic of genetic markers in the European
population and their relationship with physical activity were used. The search for sources was carried out in the
scientometric medical information databases PubMed, NCBI, Medline, Research Gate using the keywords genes,
physical activity, cardiovascular risk factors. Analyzed 150 sources in English and Ukrainian. Sources were
selected that reflected the frequency of carriage of unfavorable genetic combinations of parsimonious genes
(PPARG2 (Prol2Ala), ADRB2 (GIn27Glu), ADRB2 (Agrl6Gly), ADRB3 (Trp64Agr), FABP2 (Thr54Ala) in
patients of various cardiovascular risk, and types of physical activity depending on genetic factors.

Results. Primary prevention of metabolic disorders is an important medical and social problem. The
development of personalized programs for the primary prevention of the most common noncommunicable diseases
is extremely important. The relationship between the carrier of various polymorphic variants of economical genes
and anthropometric parameters, indicators of lipid and carbohydrate metabolism, depending on the carriage of
polymorphic variants of economical variants, and their change by the effect of increased physical activity, were
studied. People who practice yoga and strength training have a more favorable blood profile and anthropometric
parameters than the control group. "Yoga workout™ had a more pronounced positive effect on high-density
lipoprotein cholesterol. Low-density lipoprotein cholesterol levels were associated with physical activity intensity
rather than physical activity. This effect was independent of genetic factors.

Conclusions. Information on the above genetic polymorphisms may be relevant to optimize weight
maintenance efforts and prevent cardiovascular risk factors. Gene variants ADRB2 and ADRB3 may indicate how
high-intensity exercise should be in order to achieve optimal weight management results. The polymorphism of
the FABP2 and PPARG genes makes it possible to optimize the nutritional profile.

AHOTa].ll/Iﬂ. PaszButne CCPACHHO-COCY NUCTBIX 3a00JIeBaHMIT 06YCJ'IOBJ'ICHO BSaHMOHCﬁCTBHCM I'€CHOB C
(hakTopamu OKpyxkaromieil cpensl. HIuBHAyanbHas peaknus OpraHH3Ma Ha JUETOTEPAIHI0O U MOIU(PUKAIHIO
06p333 JKHM3HH TAaKXXC BO MHOI'OM 3aBHCHUT OT I'€CHCTHYCCKHUX (1)aI(TOpOB, B 4YaCTHOCTH HaJIM4YUA HOJ'II/IMOP(I)HLIX
BapuaHToB reHOB ADRB2(GIn27Glu), ADRB2(Agr16Gly), ADRB3(Trp64Agr), PPARG2(Prol2Ala) u FABP.
HeCMOTpSI Ha PpCEKOMCEHAAlUU I10 MOI[I/I(I)I/IKaLII/II/I 06pa3a JKU3HH, TMaOUCeHTaM C CepACUHO-COCYANCTBIMU
3a00JIEBAHISIMH OCOOEHHO Ba)KHO ,I[06I/ITLC$I CHWIKCHUS U YACPIKAHUS BECA. HpI/I 9TOM OTCYTCTBYIOT UCCJIICAOBAHUS
0 comnocTaBieHHIO 3G (HEeKTOB MEeMKaMEHTO3HOW Tepaniy 1 MoauduKaum o0pasa )KU3HH.

Heab. Beimoaauts 0030p HaydyHOH JHTEpaTyphl, MOCBSIIECHHOM OILEHKE I'€HETHYECKHMX MapKepoB U HX
BITUSTHUS Ha (PU3UUECKYIO0 aKTUBHOCTh MIPU MEPBUYHON NMPOPMIAKTHKE CEPACUHO-COCYAUCTOTO PUCKA.

MaTepnanbl U METOoAbI. Hcnoap30BaHbl KOHTCHT-aHaJIn3, METOJ] CUCTCMHOI'O U CPAaBHUTEJILHOTO aHAJIn3a,
6I/I6HHOCCMaHTI/I‘IeCKI/Iﬁ METOA M3YYCHHA aKTYyaJIbHbIX HAYYHBIX I/ICCJ'Ie)Z[OBaHI/If/’I 10 TEMC TCHETHUYCCKUE MAPKEPhI
B eBpOHCﬁCKOﬁ nonyJjdanuu 1u UX CBA3b C (I)PISH‘IGCKOP'I aKTUBHOCTBIO. IIOMCK MCTOYHUKOB OCYIICCTBJICH B
HAYKOMETPHUYECKUX MeIUIHUHCKUX 0azax mHpopmanuu PubMed, NCBI, Medline, Research Gate mo kiroueBbM
CIOBaM TEHBI, (pU3MUYECKasi AaKTUBHOCTh, (DAaKTOPBI CEepACYHO-COCymucToro pucka. [IpoanamusupoBaHo 150
HCTOYHHMKOB Ha aHTJIMHCKOM U YKpPanHCKOM s3bIKax. OT06paHLI HUCTOYHHKHU, B KOTOPBIX ObUIH OTpa’KCHbI HaCTOTBIL
HOCHUTENIBCTBA HEONATONPHUATHBIX TCHETHYECKUX coueTaHni JKOHOMHEIX TeHOoB (PPARG2(Prol2Ala),
ADRB2(GIn27Glu), ADRB2(Agr16Gly), ADRB3(Trp64Agr), FABP2(Thr54Ala) y manueHTOB pa3iUuyHOrO
CepJIEYHO-COCYANCTOTO PHUCKA, a TaKKe OICHWBAIW BUABl (U3MYECKOW AaKTHBHOCTH B 3aBUCUMOCTH OT
TeHETHYECKUX (haKTOPOB.

PesyabTarhl. IlepBuuHas mnpoduaakTHKa METaOOJUYECKUX HAPYIICHUH SIBISCTCS BAXKHOH MEIUKO-
coupanbHON npobemoii. PazpaboTka nepcoHnpUIMPOBaHHBIX MPOrPaMM HEPBUYHON MPOPHUIAKTUKN Hanboee
pactpocTpaHeHHBIX HEMH(EKITMOHHBIX 3a00JeBaHUM KpaliHe BakHa. 3ydeHbI CBSI3U MEXIy HOCHTEIEM
Ppa3JIMYHbIX l'[OJ'IPIMOp(i)HI)IX BAapHaHTOB DKHOMHBIX I'CHOB 1 aHTPOIIOMETPUICCKUMU MTapaME€TpaMu, IMOKa3aTCIAMU
JIMOUIHOTO U YIJIEBOAHOTO oOMeHa B 3aBHCHUMOCTH OT HOCHTEILCTBA HOJ'II/IMOp(I)HLIX BAapHUaHTOB 3KOHOMHBIX
BapUaHTOB U MX M3MEHEHHEM BIMSHHEM paciiupeHust (Gu3uueckoil Harpyskd. JIoau, MpakTHKYIOIUE Hory u
CHJIOBBIE Harpys3KkH, UMEIOT Oojee OJaronpusATHBIA MpOoQuiIb KPOBU M aHTPOIIOMETPUYECKUE IapaMeTphl, YeM
KOHTpOJbHass rpymnmna. "TpeHupoBkH Mo ¥ore" oka3zanu OoJyiee BBIPAKEHHOE ITOJIOKUTEIBHOS BIUSHHE Ha
XOJICCTCPUH JIUIIOTIPOTEUAOB BBICOKOH IJIIOTHOCTH. ypOBeHI) XOJICCTCPUHA JIMIIONIPOTCU OB HHU3KOH IIOTHOCTH
OBLI CBSI3aH C HHTEHCUBHOCTBIO (I)I/I3I/I‘IGCKOI71 AKTUBHOCTH, YEM C BUAOM (bHBH‘lCCKOfI AKTUBHOCTH. DTOT 3(1)(1)CKT
HE 3aBUCEN OT T€HETHUECKHUX (aKTOPOB.

BuiBoabl. MHGOpManus o BBIMIEyKa3aHHBIX T€HETHUECKUX MOJUMOPQPHU3MAaX MOXKET OBITh aKTyalbHa JUIs
ONTHUMM3AIMH YCWJIMH TI0 TOJIEPKAaHWIO Beca W MPO(HIAKTHKE CEPIEeYHO-COCYITUCTHIX (PAKTOPOB pHUCKA.
Bapuantsr renoB ADRB2 n ADRB3 moryT yka3aTte Ha TO, HACKOJIBKO BBICOKOWHTEHCHBHBIMHU IOJDKHBI OBITH
(u3nveckne Harpy3KH IS JOCTIDKEHHS ONTHUMAlbHOTO pe3yibraTta Koppekmuu Beca. ITommmopdusm reHos
FABP2 u PPARG mno3BosisieT onTUMHU3MPOBaTh MPOQUIb THTaHHUS.

Key words: genes, physical activity, cardiovascular risk factors.

Krouesvie cnosa: eenvi, Qusuueckas akmuenocmn, akmopvi cepoeyHO-coCYOUCMO20 PUCKA.
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PazBuTHE CepaedHO-COCYIUCTHIX 3a00JIeBaHUI Marepunanst u  Metoabl. Mcmonab30BaHbI
(CC3) oOycnoBieHO  B3aWMOJEICTBHEM T€HOB, KOHTCHT-aHAJM3, METOJI CHUCTEMHOTO u
PETyIUpPYIOIUX OOMEH JHIUAOB KPOBH, TJIIOKO3Bl, CPaBHHUTEIBHOTO aHANHM3a, OMONMMOCEeMaHTHYECKHA
HOPMAaITHU3aIHIO apTepHUaIbHOTO JNaBIICHUS,  METOJ W3yYeHHS aKTyaJbHBIX HAYYHBIX HCCIICIOBAHUM

HAaKOIUICHHE M paclpeAcieHHE JKUPOBOW TKaHH,
MPOIYKIMIO MapKepoB BoOCHaleHUS C (hakTopamu
okpy»xaromeit cpeast [1, 2, 3]. M3MeHuTs BiusHHUE
Oospiieil yactH (akTOpOB OKpyIKaromieil cpembl
(ManonoABMXHBIM 00pa3 )KU3HH, HE310POBOE ITUILEBOE
MOBE/ICHHE, KypeHHe M Jp.) MOKHO C IIOMOILBIO
Mo uKanuu oopasa xHu3HU. B To jxe Bpemsi, Xopoiio
U3BECTHBIE M  PEKOMEHAOBAHHBIE  JKCIEPTaMHU
CTpaTerun MOTUDUKAIIAN obpaza KU3HA
XapaKTepU3yIOTCsl HU3KUM KOMIUTACHCOM CO CTOPOHBI
MAIMEHTOB M TOCTATOYHO HU3KOH 3()(EeKTHBHOCTHIO.
Tak, cpemm manWeHTOB, KOTOpPBIE B TEUCHHE Troja
NPOXOIWIA WHTEHCHBHOE OOYYEHHE B «IIKOJAX
3I0pOBBS», TONBKO uyTh Ooyee 10% pacumpmin
(u3MYeCcKyl0 aKTUBHOCTb. MoOIU(UKAIMK MHUILEBOTO

MOBEJCHUS OBUIM JOCTUTHYTHI TOJBKO y  14%
nanueHToB [4]. DT [daHHBlE He MPEBBIIIAIOT
nmokasarenn cTpaH EBpocoroza [5]. Opnum wu3
Croco0oB MOBBIIICHUS s deKkTUBHOCTH
NpOQUIAKTHYECKUX  Mep  SBISETCS  BHEIPCHUC
WHIWBUAYAIN3UPOBAaHHON  MeAWIUHBI  (precision
medicine). [pu MIPUMEHCHUN TIPUHITUIIOB
WHIWBUAYAIN3UPOBAHHONH MEOUIIMHBEL, ITIpOrpaMMa

npoduIakTHKY Oa3upyeTcs Ha aHAIN3€ TeHETHYCCKUX
(akTopoB. OmHMM W3 HampaBlICHUH MOXET OBITh
pa3paboTka WHIMBHIYAJIU3UPOBAaHHBIX IPOrpaMM Ha
6a3ze TeOpUH «IKOHOMHBIX T€HOB». basucHble
MOJIOXKEHNUS TEOPHH '"IKOHOMHBIX T€HOB" OBIIH
npezacrasieHsl J. Neel B 1962 roxy [6]. B ocHoBe 3T0i
TEOPHH JISKUT MPEIIOJIOKEHNE O TOM, YTO MyTallud B
OTIpEeZIeTICHHBIX TeHaX IO3BOJISIIOT BEKHUTh YEJIIOBEKY B
YCIIOBUSIX TIEPHOJia OTPAaHUICHUS ITPOILYKTOB MUTAHUS,
TO €CcTh B YCIOBUAX Trosonma. Ilpu Hammunm
JOCTaTOYHOTO KOJHMYECTBA WJIM H30BITKA MHIIEBBIX
MPOJYKTOB, COTPOBOX/IAFOIIMXCSI HU3KOH (hU3NUECKOI
AKTHBHOCTbHIO, 3TH MYTaIlH ACCOLMAPOBAHBI C PUCKOM
pa3BUTHA OXMpeHHd, caxapHoro auabera (CIl) 2-ro
TUNA, TUCITUNMACMHMH, THUIEPTOHHYECKON Oose3Hn
(I'b), 6poHxmanpHOIl acTMbl. B rpynmy 3KOHOMHBIX
renoB (thriftygenes) Bxomut OGomee 50 pasHbIx
OJIMHOYHBIX TeHETUYECKHUX MOJIUMOP(PHU3MOB.
JlocTaTouHO pPACIPOCTPAaHEHHBIMU B EBIPOIEHCKOM
HOMyJSIMUM  SIBJIAIOTCA  CHEAYIOLIUE  JIOKYCHI:
PPARG2(Prol12Ala), ADRB2(GIn27Glu),
ADRB2(Agr16Gly), ADRB3(Trp64Agr),
FABP2(Thr54Ala).  besycinoBHo, Ha  ceroaHs
TeHETHYeCcKasl CIIOCOOHOCTh HAapallMBaTh >KUPOBYIO
TKaHb JaXe TIpH HE3HAuYNTEIbHOM IOTPEOJICHUH
SHEPTUH M HE TEPATH €€ BO BpeMs JOCTaTOYHO
CYyIIeCTBEHHOH (hM3NYIECKON HArpy3KH YK€ MMeeT He
3aIUTHBIA XapakTep, a ClIeOBaTeNbHO, ITOBBIIIAET
puck passutus oxxupenus u CJ1 2-ro Tuma, HapyneHui
YIIEBOAHOTO OOMEHa, pa3BUTHSA  apTepHATBHON
runepreHsuu [4, 5, 6].

Leanb. BoimonanTts 0030p HAy4HOH JMTEpaTyphl,
TIOCBSIIICHHON OIIEHKE T'€HETHYECKHX MapKepoB M MX
BIIMSTHUS Ha (PU3NYECKYIO aKTHBHOCTH ITPH NEPBUYHOM
npoduIakTHKe CepIedHO-COCYANCTOTO PUCKA.

0 TeME& TIEHETHUYECKHE MApKEpPhl B €BpPONEHCKON
TIOMYJIANUKN U UX CBA3b C (PU3UUECKON aKTHBHOCTEHIO.
ITouck HUCTOYHUKOB OCYIIECTBIICH B
HayKOMETPHUYECKHX MEJULIMHCKUX 0a3ax HHPpOpMaIuu
PubMed, NCBI, Medline, Research Gate mo
KJIFOUEBBIM CJIOBAM T'eHbI, (pu3nyeckas aKTUBHOCTS,
(axTopsI CepPJeUHO-COCY TUCTOTO pHcka.
[IpoananuzupoBano 150 UCTOYHHUKOB Ha AHTIIUHCKOM
W YKpamHCKOM s3bIKax. OTOOpaHBI WCTOYHHKH, B
KOTOPBIX OBUTM OTPaXEHBI YacTOTHl HOCHUTEIHCTBA
HEOIaronpuATHBIX TEHETHYECKUX coYeTaHuH
9KOHOMHBIX TCHOB (PPARG2(Prol12Ala),
ADRB2(GIn27Glu), ADRB2(Agr16Gly),
ADRB3(Trp64Agr), FABP2(Thr54Ala) y nmanueHToB
Pa3IMYHOTO CEPAEYHO-COCYAMCTOI0 PHUCKA, a TaKXKe
OLCHWBAIM  BUABI  (PU3MYECKOW  aAKTHBHOCTH B
3aBUCHMOCTH OT F€HETHYECKUX (DaKTOPOB.

Pe3yabTaThl Hcciie0BaHUS.

O030p auTEPATYpHI.

I'en ADRB3 pacnonoxxeH Ha [UIMHHOM IUIe4e
xpoMocoMEbl 8 gemoBeka (8pll.1-12) u comepxur nBa
9K30HA M OAWH UHTPOH. Trp64Arg (Takxke H3BECTHBIH,
kak T190C, W64R u rs4994) sBiseTcsi eTUHCTBEHHON
(yHKIHOHATBHOM MyTaluen ADRB3.
[IpenmecTBylomue HCCIeNOBaHMS MMOKA3aIH, YTO T€H
ADRB3 MosxeT perynmupoBaTh YpOBHH JHIUIOB KPOBU
[7, 8]. Taxske ObLIIO MOATBEPKICHO, YTO MOIUMOPDHU3M
Trp64Arg accorumpoBan ¢ oxupenueM [9, 10, 11]. Io
JAHHBIM HCCIIEJOBAHUS, CIy4ai-KOHTPOJIb (aHAIU3
JnaHHBIX 158 yenoBek ¢ oxxupenueM u 154 yenosexa ¢
HOPMaJIGHBIM BECOM) IOBBIIICHHBIH PHUCK OXHPEHUS
HaOmomamy y HocuTened Arg64-auienn, KOTOpBIC
BEJIM MaJIOTIOIBIKHEIN 00pa3 xu3HH [12]. Phares D.A.
1 COaBT. 00HAPYKWIN y HOCUTeNeH Arg64-aens rena
ADRB3 napymieHue notepu Beca 3a CYET >KMPOBOU
TKaHM B TedeHWe 24 Henmenb HaOMoOAEHUA C
IPUMEHEHHEM 3aHATHH 10 a’poOuKe M0 CPAaBHEHHUIO C
He HocuTenssmMu Argb4-amnens rena ADRB3 [13]. B
uccinenoBanusix Sakane N. u Shiwaku K. o6HapyxeHo,
YTO MOCJe H3MEHEHHs obpa3a XH3HHM C IOMOIIBIO
HHU3KOKAIOPUHHON IMEThI U (PU3NYECKUX YIPAKHEHUIH
JKEHIIMHBI ¢ HaTuuneM Arg64-aiens Tepsiid MEHbIIIe
B BeCe, YeM JKCHIIUHBI Oe3 Hamuuus Arg64-amtens [ 14,
15]. B aTuX JABYX HCCIENOBaHUAX JAOKA3aHO, 4TO
HOCUTENBCTBO  Argb4-annens acCOLMMPOBAHO €
TPYAHOCTSMHU MOTEPH Beca C IMOMOIIBIO JAUETHl U
¢usnyecknx ynpaxHeHuH. [1o TaHHBIM HccienoBaHus
Chen Y. 1 COaBT. CTaJIO U3BECTHO, YTO HOCHUTEIHCTBO
BapuaHTa Trp64Arg TECHO acCCOLMHPOBAHO C
umemudeckoit 6onesnsio cepana (MBC) [16]. Taxxke B
JIPYTUX UCCIICOBAHUAX HU3YUCHO HETATUBHOE BIMSIHUE
BapuaHTa Trp64Arg Ha aAWIIOKUHBI U JHUIIUABI KPOBU
[17]. B mureparype BTCpedaeTcs IOCTATOYHO MHOTO
HCCIICIOBAaHUH, JAEMOHCTPUPYIOUIUX CBS3b MEXKIY
nomumopduzmamu ADRB2 (Agrl16Gly u GIn27Glu) n
PHUCKOM Pa3BUTHS, A TAK¥KE TXKeCThIO oxkupeHust u CJI
2-ro tuna. bera-2-anpenopenentopsl (ADRB2) — 310
peuenTopsl,  cBs3aHHele ¢ G-Oenkom  [18].
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penentopsl, B dactHocTH ADRB2, wmoxymmpyrot
JIMIOJTU3 u JIMIOTEHE3. JBe Hauboiee
pacmpocTpaHeHHBIE TeHEeTHYECKUe MYTalHH,

cBszanHble ¢ ADRB2 BeTpeuaroTes B kogoHax 16 u 27.
ITo xomony 16 (rs1042713) aprunun (Arg) 3amMeHseT
e (Gly), a B komoHe 27 (rs1042714)
riryramuHoBas kuciora (Glu). Takum oGpazom,
roMo3urotHsle  Hocurenu riyramuHa  (Gln/Gln)
colepxkaT MaTTepH [AMKOTO THUNA, a HOCUTEIH
nrytaMuHOBOM  kucaotel  (Glu/Gln,  Glu/Glu)
CYMTAIOTCS MyTaHTHBIMU. Ha momyssiinoHHOM ypoBHE
4acTOTa MyTalnu B KoJtoHe 27 cocTaBisieT okoio 30%.
Taroke YacTOoTa MyTallUd MOXET BapbHPOBaTHCS B
3aBUCUMOCTH OT A3THHMUYeCKOM rpynmnsl. K mpumepy,
4acTOTa aJuleJiell apruHUHA y €BPOIEHIEB COCTABIISET
okono 51-64 %, Torma Kak dacToTa CpeIu
npexacraButeneid Bocrounoit Asum cocraiser 71-85
% [18]. HccnenoBanue Ramos-Lopez O. u coaBrT.
MOATBEPXKIAET TOT (DAKT, YTO MOJMMOP(YH3M TIeHa
ADRB2 (GIn27Glu u Agrl6Gly) 6e3ycioBHO He
onpezieIsieT ypOBEHb JIMIHMIOB KpOBH B 0OOIIei
MOMyJIAIMA, HO MOXET MOJAYJIUPOBaTh OTBET Ha
BIIMSIHAC BHEIIHEH Cpenpl, KOTOPHIM B 3TOM CIIydae
OblI0 mueTHdeckoe BMemartenbcTBo [19].  Ecim
TOBOPUTH O MyTalusax B komoHe 16 (rs1042713), To B
JIBYX WCCIICOBAaHUSX OBUIa TIPOJEMOHCTPHpPOBAaHA
3HAYUTENbHAS CBS3b MEXKIY AUICTHHBIM IaTTCPHOM
JIUKOTO TUIIA U pacIPOCTPAHEHHOCThIO OXkupeHus [20].
KpomMe TOro, 3HAaYMTENHbHO MOBBIMICHHBIH WHICKC
maccel Tena (UMT), oowvem tamum (OT), oOmwmii
XOJIECTEPHH, JIUMONPOTEUABl HHM3KOW IUIOTHOCTH
(JIITHIT), tpurmunepuast (TT), nentuH M ypoBHH
MHCYyNHMHA OBUTH OOHApyXeHBl y JHIl C aJUIeTbHBIM
naTTepHoM Jukoro Tuma [18]. B kiaumHHYECKOM
HCCIICIOBAaHHUH, U3ydaBIIeM (U3NOJIOTHUSCKU HaOop
Beca, OBIIIO JOKAa3aHO, YTO YBEIMYCHUE BECa B TIEPHOJ
JIETCTBO-FOHOCTH U BO B3POCIIOM BO3PACTE BBIIIE Y JIHII-
Hocutenedt Glyl6 ammems [21]. HWccnenoBanus
TIOITYJISIIIUH KESHIIIMH C BEICOKOYTIICBOIHBIM PAllHOHOM
MUTaHUS TIOKa3ajak, 4YTo HocuTedabcTBO 27Glu/Glu
ACCOITMMPOBAHO C MOBHIIIEHHBIM PUCKOM OKHUPEHUS, B
TO BpeMs kak HocutesibcTBO 27GIn/Gln Hukakoi cBsizn
C OXHpeHHeM He umero [22].

Ponp mytamuit B rene FABP2 Takxke akTHBHO

usyuaercs. len  FABP2  komupyer  Oeliok,
CBSI3BIBAIONIUA U TPAHCHOPTUPYIOUIUN  KUPHbBIC
KHCIIOTBl B  KHIIeYHHKe. MyTamuss B JOKyce

FABP2(Ala54Thr) npuBOAMT K CHHTE3Y pPa3HBIX
BapuaHToB Oeinka. OMH N3 HUX JIydIlle CBSA3BIBACTCS C
JKUPHBIMU KHCIOTAMH U, COOTBETCTBEHHO, JIIOJU C
TakUM BapuaHToM reHa (reHotun GA wm AA
nonuMopdrzMa reHa FABP2(Ala54Thr))
a¢(eKkTHBHEE YCBaWBAIOT KHUPHI U3 TMOTPeOIsIeMOi
UM, UMEIOT Oomee Bbicokuit UMT 1o cpaBHEHHIO C
HOCHTEIISIMH albTepPHATHBHOTO BapuaHTa reHa FABP2.
MHoro4nciaeHHble  KIMHUYECKHE  HCCIIECIOBAHUSA
mokasanu, 49to BapuaHT Oenka 54Thr obGmamaer
MOBBIIIEHHBIM ~CPOJCTBOM K JTMHHOLETIOYEYHBIM
JKMpaM, 4YTO TPHBOANT K YCHJIEHHIO TpaHCIOpPTa
TPUTIMLEPUIOB B KJIETKM TOHKOTO KHIIEYHHKA,
MOBBIIEHUIO  OKUCIEHHsS KHPOB U  Pa3BUTHIO

WHCYJIMHOPE3UCTEHTHOCTH. Y HOCHUTENIEH T'e€HOTHIA
54Thr oOpraHO HabOMIOMAIOTCS OOJIEe BHICOKHE YPOBHH
obmero xomecrepuHa u TI' mocme enmer [23, 24], a
TaKkKe IMOBBIIICHHBI YpPOBEHb JiemTHHa (OCIKOBBIN
TOPMOH, UTPATOTIIIIA KITIOYEBYIO poIb B
peryIupoBaHUN OTpeOICHUS SHEPTHU "
SHEpPreTUYeCcKuX 3aTpaT, B YaCTHOCTHU alleTHTa U
oOMeHa BemecTB) [25 |, MHCYTUHA ¥ TIIFOKO3BI B KPOBH,
YTO YBEJIMYMBACT DPUCK Pa3BUTHUS a0JOMHHAIBEHOTO
oxkupenus, CJII 2-ro tuma [26]. Ilomumopdpuzm
Ala54Thr rema FABP2  accomumupyercs  co
CKJIOHHOCTBIO K 3aHSATHSIM TEMH BHJAMH CIIOPTa,
KOTOPBIE HIMEIOT BHICOKYIO BBIHOCIHBOCTH [27, 28].

I'en  PPARG, xommpyroommid  pementop,
AaKTUBHPYEMBIH  TmponudeparopoM  IEPOKCHCOM,
OTBEYAET 3a IMPOIECCH OKUCICHUS XHUPHBIX KHCIIOT.
OH Takke BIMSIET HAa HEOOXOIUMOCTH MBIIICYHOM
TKaHU B TJIIOKO3€ M YYBCTBUTEIBHOCTh K HMHCYJIHHY
[29]. B rene PPARG Obina oOHapykeHa MyTauus
Prol2Ala. Bonee BhIcOKyr uacToTy amieias Alal2
HaOJII0aMK y eBpoMeiIieB U HU3KYI0- y azuatoB [30].
TpanckpunmuonHas aktTuBHocTb PPARG c amnenem
Alal2 Obuta Huke, yeM y Prol2, mpu crumynsuuu
murangamu  PPARG, Ttuasomumuamuonamu  [31].
VYcTaHOBIIEHO, YTO HOCHUTENBCTBO TeHOoTMna Prol2
aCCOLIMMPOBAHO C MHCYJIMHOPE3UCTEHTHOCTHIO [32]. B
HCCIICIOBAHNH C YIaCTHEM STIOHCKUX TAUCHTOB OBLIIO
BBIABIICHO, YTO YacToTa aens Alal2 y marmueHToB ¢
CJl 2-ro Tuma Obla 3HAYMWTEIBLHO HIDKE, YeM B
310poBoii rpymme [29].

IIpu pa3paboTke NPaKTHUYECKUX TOAXOIO0B K
pacmupeHuo  (U3NYecKoil Harpy3ku 3¢ (HeKTHBHO
BHEJIpCHUE 3aHATHH JFOOUTENECKUMHU
(pexpeallmOHHBIMH ~ BHAaMH cmopta). B ciyuae
MIPUBEPKEHHOCTH JIFOOOMY M3 PEKPEAllMOHHBIX BUIIOB
CTIopTa, MAIeHT oJTy4aet peTyIsIpHEIE,
CTPYKTYPHUPOBaHHBIC (PH3HUCCKUE HATPY3KH, SBISCTCS
CaMOCTOSTETFHO MOTHBHPOBAaHHBIM, HE HYXXIAeTCs B
CYIIEPBH3HH CO CTOPOHBI MEIUIIMHCKOTO IEpCOHAIA.
Takum o0Opa3oM, BHeApeHHE TakoW (HU3UIECKOI
AKTMBHOCTH MOXeT OBITh  HCIIOJBb30BAaHO NP
pa3paboTke MHAWBHIYAIM3HPOBAHHBIX  IMPOTPaMM
npodunakTiku. B To ke Bpems BIMSHHE TaKHX
3aHATHN Ha (AKTOPHI CEPAEYHO-COCYIHCTOTO PHUCKA
TIOJTHOCTBIO HE M3YYEHO.

Vora ¥ TPEeHHPOBKHM C HATPY3KOH MONYJIAPHBI H
JOCTYITHBI JUTsT OOJIBIIMHCTBA HacedeHus. V3BecTHO,
YTO i{ora OKa3pIBaeT pazHOOOpPa3HOE IOJIOKHTEIHEHOE
BJIMSIHUE Ha 3710poBbe. Jluma, 3aHumaronirecs: Horoi,
Kak mpaBwio, uMeroT Oonee Huskuiik UMT wun
JEMOHCTPHPYIOT 0ojiee BBICOKYIO CKJIOHHOCTb K

3nmopoBoMy  obpasy kusHM  [33, 34]. [Ilocme
BMENIaTeNbCTBA HA OCHOBE MHOrM HaOII0Aanoch
3HAYWTENIPHOE  CHIDKEHWE  pHCKa MO  [IKaje
Opemuarema  (p<0,001) wu  10-metHero pmcka

cepledHo-cocyaucton cmeptHoctu (p<0,001) [35].
Cramer H. canranu, 9To ympaKHeHHS Ha OCHOBE HOTH
SIBIIIFOTCS 6e30macHbIM u 3¢ PEeKTUBHBIM
HHCTPYMEHTOM Jjisi jiedeHus nauveHtoB ¢ I'b. O
coobmaer o cHmwkeHun cucronmaeckoro AJl (CA/I) va
10 MM pT. cT. u guactonmmaeckoro AJ] (JIAT) na 8 mm.
PT. CT. mocijie BMEIIaTeabCcTBa Ha OcCHOBe ioru [36].
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Chauhan A. u nmpyrue TOATBEPAMIN TOJIOXKUATEIBHOE
BIHSIHUE (PM3UYECKIX YIpaKHEHUI Ha OCHOBE HOTH Ha
Al B paHOOMH3UPOBAHHOM HCCIeIOBaHUH [34].
Hanporus, Wolff M. u npyrue He NOATBEpIMIN
cHkeHne A/l B pe3ynpraTe QU3NUECKUX YIPaKHSHUH
Ha ocHoBe Horu [37]. B To xe Bpems, Hora ocraercs
IIMPOKO PACHPOCTPAHEHHBHIM W JOCTYITHBIM BHIOM
Jocyra B COBpeMeHHOM obmectBe. Eme onHo#
MOMYJISIPHOW ~ (U3MYECKOH aKTUBHOCTBIO SIBIISIETCS
TPEHHPOBKAa C Harpy3koil. YCTaHOBJIEHO, YTO
yIpaXXHEHUsT C Harpy3Koil MOTryT crocoOCTBOBATh
MOBBIIIEHUIO MHUHEPAJIbHOW  IUIOTHOCTH  KOCTEH,
TOBBIIICHHUIO YACTHIB MBIIICYHON TKAHU B OPraHU3ME
W yrmydmeHuo oOMeHa BemiecTB. Liu Y. u coaBTOpPEHI
MPOJEMOHCTPUPOBANIH, UTO YNPAKHEHHS C HArPYy3KOH
OJIVIH, /IBA WJIM TPH Pa3a B HENENIO aCCOIUUPYIOTCS CO
CHIIKEHHEM PHCKa CepIEUHO-COCYIUCTBIX COOBITHI Ha
40%, u »T0T 3(ddekT He 3aBUCHT OT a’dPOOHBIX
ynpaxkHeHu# [38]. YmpakHeHus ¢ Harpy3koil Moryt
OKa3aTh OoJice BhIpaKCHHOE BiusHue Ha AJl, yem
a’poOubIe ynpaxkueHus [39]. B To xe Bpems Schroeder
EC. nu COAaBTOPbl HE BbIABUJIIM 3HAYUTCIIBHOTO
camxenust AJl, xonectepuHa KpoBu U ero Qpakuuii u
CCP nocne Kypca TpEHUPOBOK € Harpys3koil, a Takxe
1ocyie a’pOOHBIX M KOMOWHHPOBAaHHBIX TPEHHPOBOK
[40].

Bcee 3TH MpeuMyIIecTBa (u3muecKux
yOpaXHEHHH ObUIM TIOKa3aHbl B  KIMHHYECKHX
UCTIBITAaHUAX WIH porpammax Hay4HBIX
uccnenoBanuid. OHAKO peajbHBIE MOCICACTBUS MPHU
OTCYTCTBUH MOHHMTOPHHTA MEITUINHCKUMHU
pabOTHMKAaMH — 3TO COBCEM Jpyras CHTyaIus,
BO3MOXKHO, W3-32  CHIDKGHHS  MOTHBAIlUM U
co0moneHus TpebGOoBaHMUIA. Pekpeannonssie

YIpaXHEHUsT MOTYT OBITh B&)KHBI JJISI TpONaraHibl
30pOBOTO 00pa3a IKM3HH, OJHAKO CYIIECTBYET
orpanndeHHas wuH(opmanms 00 WX BIMSHHUM Ha
3JI0POBBE U, YTO CAMOE Ba)XXHOE, BIIUSHNE HA (HAKTOPbI
pHCKa CEplIeYHO-COCYIUCTOH CHCTEMBI y MOJIOABIX
mogeit 6e3 CC3. Mora m ynpaxHeHHs ¢ Harpyskoif
MOMYJIAPHBI KakK Cpeld MOJOJbIX JIIOJEH, Tak U
cpenHero Bospacta. OnHaKO BIMSHHE Ha PHCK
passutusa CC3 y mrofeid, peryaspHO 3aHUMAIOIINXCS
Horol MM ynpakHEHUSAMHU C Harpy3Koil B cBOOOIHOE
BpEMs, MOYTH HCU3BECTHO.

BriBOBI.

Takxum o6pazom, HHGOpPMAITHS O BIIICYKA3aHHBIX
TCHETHYECKUX  MONUMOpdu3Max  MOXKeT  OBITh
aKTyaJibHa s ONTUMM3ALUH yCuIui o

MOJJIEP)KAaHUIO Beca M MPOQHIAKTHKE CEplIedHO-
COCYIMCTBIX (DaKTOpOB pHCKa. BapuaHTbl reHOB
ADRB2 u ADRB3 moryT yka3aTb Ha TO, HACKOJIBKO
BBICOKOMHTEHCHBHBIMU JIOJDKHBI OBITh (PH3HUCCKHUE
Harpy3KH [UIS JOCTIDKEHHS ONITUMAIIBHOTO Pe3yiIbTaTa
Koppekimu Beca. [lomumopdmsm reHoB FABP2 u

PPARG 1o03BONSIET  ONTHUMHU3UPOBATH  MPOQIIIH
nutaHus.  [losTomMy  cumraem  1enecooOpa3HBIM
UCIIOJIb30BAaHUE ITOJMMOP(QH3M SKOHOMHBIX TEHOB
(PPARG2(Pro12Ala), ADRB2(GIn27Glu),
ADRB2(Agri6Gly), ADRB3(Trp64Agr),
FABP2(Thr54Ala) JUIst pa3paboTku

WHAWBUAYATU3UPOBAHHBIX NPOrpaMM CHUIKEHHUA BECa,

YTO TO3BOJIUT MPOBOIUTH Oonee dPexTUBHBIN
KOHTpOJIb 32 (haKTopaMH CepJCYHO-COCYIUCTOrO
pHcKa 1 OyZeT CocOOCTBOBATh CHIKCHHUIO CEPJICIHO-
COCY/IMCTOI CMEPTHOCTH, a TAKXKE YIYYUIUT Ka4eCTBO
JKH3HU MAI[MEHTOB.
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gynecological pathology have been identified and indicated. The deviation of body weight in girls at birth is one
of the triggers of the pathological course of pubertygenesis, the course of which is accompanied by a clear
relationship between the production of leptin(L) and body mass index(BMI), is manifested by impaired physical
development, menstrual function and is most often combined with pathological changes in the functioning of the
autonomic nervous system, which must be taken into account when verifying diagnosis and treatment of such
patients.

Pe3tome. B crarbe n3noxkeHs! IPOOIEMBI BIUSHUS JICITHHA Ha (JOPMHUPOBAHUE MEHCTPYaJIbHOU (QYHKIUU Y
JACBYIICK-TIOAPOCTKOB, POKICHHBIX C HHU3KOH M N30BITOUYHOI Maccoi Teiia. BeIaBiaeHBI 1 YKa3aHbl (l)aKTOpI)I pHUCKa,
ABJIAOMIUECA TpUTTEpaMU B (bOpMI/IpOBaHI/II/I TMHEKOI0TnYeCcKOM matooruu. OTKJIOHEHHE MacChl Tena Yy ACBOYCK
Ipyu pOXIACHUU SABJIACTCA OAHUM U3 IIYCKOBBIX MEXAHU3MOB IIATOJIOTHYCCKOI'O TCUCHUSA ny6epTaT0reHe3a,
KOTOpLIﬁ COIMPOBOXKIAACTCA YEeTKOM B3aUMOCBSI3BIO MCKIY HpO)IyKIIHeﬁ J'Iel'ITI/IHa(.H) U HHACKCAa MacCChbl
tena(UMT), nposiBisiercst HapylleHHEM (QHU3MYECKOr0 Pa3BUTHs, MEHCTPyalbHOW (YHKIMHM W 4Yalle BCEero
COYCTACTCA C IMAaTOJIOTHYCCKUMH H3MCHCHUAMUN q)YHKLII/II/I BEreTaTHUBHOM HepBHOI\/'I CHCTEMBI, YTO HCO6XO,Z[I/IMO

YYHUTBIBATH IIPU BCpI/I(i)I/IKaI_lI/II/I JAUar"Ho3a U JICYCHUH TaKuX OOJIBHBIX.
Keywords. puberty, leptin, small gestational weight, macrosomia
Knroueswie crosa. ny6epmam, JAenmuH, Maiasa macca nﬂoaa, Maxkpocomus

Introduction. In recent decades, the demographic
situation in Ukraine has been deteriorating. After
gaining independence, the influence of negative factors
increases, namely the birth rate decreases, the
population ages, and the health of Ukrainians
deteriorates.

There is instability of economic indicators, and
more people are constantly migrating from the country.
The combination of such indicators leads to a negative
trend, namely in Ukraine now the population is about
10 million less than it was in the early 90's.

At the heart of the priority areas of policy and
national security should be the improvement of factors
to improve the development of the country's
population. Markers of demographic indicators are
crucial for improving the state, and the issue of
optimizing the development of the population should
be a priority, as a priority marker of the outcome of the
state.

The size of the national budget is closely
correlated with markers of labor potential, which in turn
depends on the level of the working population, and at
the same time on the factors of demographic indicators.

Data on the examination of current demographic
and social factors in Ukraine show that the country is in
a deep demographic crisis, which is a consequence of
economic and social problems, as well as the growing
prevalence of the disease in the regions.

The demographic situation shown is extremely
critical and requires the development and
implementation of immediate measures to improve it.
Such important decisions require a clear reliance on
research aimed at optimizing public health issues. Such
an algorithm will allow the implementation of strategic
planning to overcome the demographic crisis.

Our study was performed within the research area
of the Department of Obstetrics, Gynecology and
Pediatric Gynecology, Kharkiv National Medical
University "Clinical and pathogenetic features and
ways to correct pathological conditions of the
reproductive system of women at different ages" state
registration number 0116U004978.

At the heart of disorders of the reproductive
system are changes in the interaction of hereditary,
constitutional, metabolic, nutritional factors. The

negative impact of perinatal pathology on the formation
of reproductive potential of adolescent girls has been
revealed [1, 2, 3]. Questions about the study of the
influence of body weight at the birth of girls on the
formation of their reproductive health are being
seriously studied around the world [4, 5].

Thus, the syndrome of fetal growth retardation
remains relevant in the structure of perinatal pathology,
has a negative impact on the further development of
children, and the birth of overweight children leads to
disorders of adaptive processes, abnormalities in
somatic, physical and neuropsychological development
[6, 7].

Puberty is an extremely important - the milestone
of human development, when everything changes in the
body, which leads to the formation of sexual and
physical maturity [8, 9].

Puberty is the interval between childhood and
puberty, streamlines the algorithm of interaction of
neuroendocrine factors that shape physical and mental
changes, and lead to the formation of physical, mental
and reproductive maturity [10].

The final formation of the reproductive system and
its potential, as well as the metabolic status of the adult
population depend on how fully the adolescent
proceeds and how successfully puberty ends[11].

The timing of puberty depends on many genetic
factors and external conditions: race and ethnicity,
environmental characteristics, geographical location
and even the nature of nutrition. Puberty can be defined
as a set of successive biological events that are realized
by the progression of sexual characteristics, or
characteristics that have the ultimate goal of forming a
full-fledged reproductive function. It is known that a
key role in the initiation of puberty in mammals belongs
to the regulatory function of the hypothalamic-
pituitary-gonadal axis [12].

Long-term trends indicate a significant reduction
in the age of onset of puberty to a greater extent in girls,
to a lesser extent - in boys. In recent decades, there has
been a higher rate of decline in telarche age compared
to menarche in girls. The urgency of the research topic
is due to the high and increasing in recent decades the
frequency of births of children with deviations of
physical development from population standards,
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which may play an important role in shaping the
physical and sexual development of girls, causing their
future reproductive potential. It is well known that one
of the important indicators in assessing body weight is
a hormone produced by adipose tissue - leptin (L).
Adipose tissue is not only a participant in metabolism,
but also an endocrine organ, it is integrally involved in
the coordination of various biological functions,
including energy metabolism, neuroendocrine and
immune function. Leptin plays an important role in the
initiation of puberty [13].

Leptin is secreted by adipocytes into the blood in
varying amounts depending on the needs of the body
and acts as a hormone that controls the mass of adipose
tissue. The physiological role of leptin is to maintain
feedback between the CNS and adipose tissue - the
main energy depot in the body. Normoleptinemia is a
prerequisite for a balanced activity of the reproductive
system as a whole. Disorders of the reproductive
system, accompanied by changes in hormonal
homeostasis, can lead to violations of the rate of sexual
development, starting from the prepubertal period. At
the same time, studies only of luteinizing hormone,
follicle-stimulating hormone, estradiol and
progesterone in the early stages of puberty do not
always reflect the state of reproductive function in
adolescents [14].

Given that the manifest function of puberty -
menstrual function(MF), appears in adolescents who
have reached a certain body weight (at least 45-47 kg),
we can assume that leptin is one of the markers of
character assessment pubertygenesis[15].

Aim. To analyze the leptin level indicators in
adolescent girls with pubertal disorders, depending on
the body weight at birth and the nature of extragenital
pathology.

We aim to find prognostic criteria for identifying
risk groups to reduce the reproductive potential of
young people, namely among adolescent girls born
with polar body weight values.

Material and methods. The work was performed
on the clinical base of the Department of Obstetrics,
Gynecology and Pediatric Gynecology of Kharkiv
National Medical University. All patients signed
informed consent to participate in the study.

Inclusion criteria: voluntary informed consent of
patients and their parents to conduct the study, accurate
information on body weight at birth, birth at 37-41
weeks of gestation, the presence of gynecological
pathology in the absence of abnormal development of
the genitals. Patients born less than 37 weeks or more
than 41 weeks of multiple pregnancies were excluded
from the study.

69 adolescent girls aged 11-17 with gynecological
disorders  (dysmenorrhea syndrome, oligo- and
opsomenorrhea, amenorrhea, abnormal uterine
bleeding) were examined. Of these, 34 patients were
born with a body weight less than 2500 g - 1 group, and
35 patients - with a body weight over 4000 g - 2 group.

To verify the diagnosis, a detailed collection of
complaints and anamnesis, clinical analysis of
menstrual  function, ultrasound of the pelvis,

assessment of sexual development, determination of
levels of gonadotropic and sex hormones, and L. All
girls were assessed for gynecological status through
recto - abdominal and vaginal examinations depending
on sexual experience.

With the help of line diagrams developed in the
IODP of the Academy of Medical Sciences of Ukraine,
the nature of physical development of adolescent girls
was determined[16].

Body mass index (BMI) was measured, which is
closely correlated with the total body fat content: BMI
= weight, kg / height, m2 According to the WHO
classification, BMI less than 18.5 kg / m2 corresponds
to insufficient, 18.5 - 24.9 kg / m2 - normal, greater than
or equal to 25.0 - overweight, more than 30.0 kg / m2 -
obesity.

Sexual development was studied on the basis of
the sequence of occurrence and severity of secondary
sexual characteristics. The degree of sexual
development of girls was assessed by the formula Ma +
P + Ax + Me, which includes the following indicators:
development of the mammary glands - Ma, pubic hair -
P, axillary hair - Ah and MF[17].

Comprehensive clinical and laboratory research
was supplemented by consultation with a neurologist
with examination of the function of the central and
autonomic nervous system.

Discussion. It was found that MF disorders were
observed with the same frequency in both groups of
patients and their nature did not differ significantly. At
patients of 1 group disturbances on type of a syndrome
of a dysmenorrhea and abnormal uterine bleedings
proceeded more often against deficit, at patients of 2
groups - against excess of body weight.

In the majority of respondents (54 - 78.3%)
disorders of the autonomic nervous system were
detected: astheno-neurotic syndrome, autonomic
dysfunction. Leptin levels were elevated in obese
patients and decreased in girls with impaired physical
development by type of weight loss and closely
correlated with BMI.

Conclusions. Deviation of body weight in girls at
birth is one of the triggers of the pathological course of
puberty, during which there is a clear relationship
between the production of L and BMI, manifested by
impaired physical development, menstrual function and
often combined with pathological changes in the
autonomic nervous system should be taken into account
when verifying the diagnosis and treatment of such
patients.

The obtained results make it possible to
differentiate markers of reduction of ovarian reserve of
adolescent girls. This allows for optimization in the
formation of risk groups. With the new results of the
onset of puberty, we are able to predict and monitor
changes in reproductive capacity, as well as implement
preventive measures to improve the female health of
adolescent girls.
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Summary. Osseointegration is an important, essential process that determines successful implant treatment.
Clinical evaluation of peri-implant tissue is based mainly on X-ray examination. SPECT has proven to be a useful
and reliable method, providing accurate quantitative assessment and study of metabolic activity. It identifies
physiological events as osteoblast activity by using a bone-seeking radiopharmaceutical agent.

AnHotauusi. OCTeOUHTETpalUsl — Ba)XHBIH, CYHIECTBEHHBIH MPOIECC, KOTOPHIA OMpejenseT YCIEelIHoe
JICUCHUC HMIUIaHTaTaMU. KJ’II/IHI/I‘IeCKaﬂ OILICHKa HepHHMHHaHTaTHOﬁ TKaHU OCHOBaHa B OCHOBHOM Ha
pertrenosiorudeckom uccnenoBannn ODPIKT 3apexomeHnnoBana cebsi Kak MOJE3HBIH M HAJESKHBIH METOJ,
oOecrieunBaOMUil TOYHYI0 KOJMYECTBEHHYIO OLEHKY M H3ydeHHe MeTa0oauuecKkod axkTHBHOCTH. OH
I/IJI[G:HTI/I(I)I/II_II/IpyeT @HSHOHOFI/I‘IGCKHG COOBITHS KakK AKTUBHOCTbH 0cTe001acTOB C HCIIOJIb30BAHHUECM
paZ[I/IO(I)apMaI_leBTI/I‘IeCKOFO areHra, nyumero KoCTh.

Key words: SPECT, dental implants, osseointegration

Krouesvie cnosa: ODIKT, Oenmanvrvie UMNIGHMANMbL, OCHEOUHMeZpayus

Introduction: Osteointegration is a condition in
which is achieved clinically asymptomatic rigid
fixation of alloplastic material in the bone and
preserved during functional load. The process involves
implant anchorage in the bone through direct implant-
tissue contact. This process starts during the surgery [1].
Osteointegration is determined by a number of factors,
including the type of implant and its surface, the
quantity and quality of the bone in which it is placed,
systemic diseases, trauma during the preparation of the
osteotomy cavity.

Dozens of implant systems are known today, but
there are still restrictions in evaluation of peri-implant
environment and bone healing.The most commonly
used methods are: histological, histomorphometric,
radiological, computed tomography, scintigraphic and
SPECT examination [6, 9, 12, 14]

Conventional radiography provides a two-
dimensional image in one plane, computed tomography
provides quantification of the morphologic changes in
the three planes (coronal, transverse, sagittal), but fail
to detect functional changes in the newly formed
bone/physolgic activity. [2, 5]

Bone Scintigraphy is a well-established imaging
technique that can accurately assess osteoblast activity
in one plane, but accurate quantitative analysis is
limited by the superimposition of anatomical structures
[8].

The histomorphometric method gives excellent
results, but is associated with trauma, removing the
already placed implant together with the surrounding
bone. [7]

The SPECT( single photon  emission
computerized tomography) has found successful
clinical application for the study of many organs,
including the bone tissue.The method uses a specific
radiopharmaceutical (labeled  tracer),  which
accumulates in the bones, in areas with increased bone
metabolism.The most common used radioisotope is 99-
metastable Tc labeled with methylene diphosphonate.
This radiopharmaceutical has been used since 1971.
[15]

SPECT provides accurate quantitative and
qualitative analysis by assessing osteoblast activity in
the area of interest in the three planes, eliminating areas
of non-clinical interest [10].


https://www.doi.org/10.31618/ESSA.2782-1994.2021.2.76.206

|
DM £t European Scientific Journal #12(76), 2021

33

Aim: The aim is to study the process of
osseointegration  around  placed  intraosseous
osseointegrable implants by using the SPECT method.

Material and methodology: The study included
4 patients in good general health, aged (32-48
years).Total of 9 implants were placed in edentulous
areas of the upper and lower jaw.

Endoosseous implants Neodent A Straumann
Group Brand - Alvin CM Implant Line - conical design
of the implant body, double conical trapezoidal thread,
apical active tip, optimizing secondary stability, conical
morse bond, SLA surface were used.

Lengths - 8-10 mm and used diameters - 3.5 mm,
4.3 mm and 5.0 mm.

Thirty days after implant placement, a hybrid
scintigraphic examination was performed - single-
photon emission computed tomography with low-dose
computed tomography (SPECT / CT), aimed at
assessing reparative osteoblast activity and bone
mineralization as an osteointegrative response around
the placed alloplant. The nuclear medical research was
conducted in the Department of Nuclear Medicine and
Metabolic Therapy at the University Hospital "St.
Marina "EAD, Varna.

30 days after implant placement bone scintigraphy
immediately followed by SPECT / CT was performed
3 hours after intravenous administration of 20mCi (740
MBq) 99mTc-MDP (99mTc-Methylene
diphosphonate). Metastable  technetium-labeled
methylene diphosphonate was received from a 99Mo /
99mTc generator in a specially designed radiochemical
laboratory at the same clinic.

The generator consists of a long-lived maternal
isotope 99Mo TY% = 65.9 h, which decays to a short-
lived daughter isotope - 99mTc T'% = 6 h. Eluent -
sterile saline is used.

Gamma emission (isomeric transition):

66 waca 6 gaca

99MO 99mTC 99TC

Patients wait in a specially adapted room that
meets the requirements for radiation protection. This
period of 3 hours is necessary for the fixation of
radiopharmaceuticals in the areas under study.Patients
were carefuly positioned and metal objects from the
scanned area were removed. Static targeted
scintigraphies in the head area in front, rear and lateral
projections were performed sequentially, serving as a
guide for increased osteoblast activity. Immediately
afterwards, SPECT/ CT was performed by rotating the

detectors 360° around the patient with 64 consecutively
recorded projections for 15 seconds with an angle
interval 5°-6° in step and shoot scanning mode. The
images were registered on a 128x128 matrix. The
obtained information was processed by specialized
software, tomographic images were reconstructed by
reverse projection in the three orthogonal planes of
space - transverse, coronal and sagittal. A Butterworth
filter with a cutoff frequency of 0.6 Hz was used. This
filter helps to preserve the fine details of the image as
much as possible and eliminates background noise. In
our study, The technique allows to obtain a three-
dimensional representation of the distribution of
radioactivity in the area / organ of interest,
corresponding to greater diagnostic accuracy,
morphological details and details of physiological
activity through accurate volumetric measurements, ie.
by quantifying the distribution of radioactivity per unit
volume of tissue, which helps to ensure accurate
measurement of quantitative physiological events such
as osteoblast activity and repair process.

Different regions / areas of interest (ROIs) have
been identified and drawed by hand. Calvary bones
were used as reference area for comparison of
physiological fixation on healthy bone and designated
as “baseline ROI”. The "Baseline" area of each patient
was compared with the different ROIs of interest (test)
outlined around the implants. The activity (pixel count)
in the area of interest was compared with the activity in
the skull (control). The Osteoblastic Activity Index
(OAI)1 was calculated by dividing average pixel count
in the area of interest by average pixel count in the skull
(control).

Results:In all patients the healing process
proceeds normally, without complications. Periimplant
bone changes and osseointegration were assessed based
on the count / pixel ratio obtained from the SPECT
study 30 days after intraosseous implant placement.
Osteoblast activity in the area around the implants was
compared to the baseline area for each patient. Ratios
of count densities (counts/pixel) obtained from each
ROI were used for a quantitative-relative evaluation.

From planar images acquired after 30 days, we
obtained the following values For patient A, 2 ROIs of
18 pixels each were placed. This provided 832.73
counts from the test area (A/1) with a ratio of 46.26
counts/pixeland 89.49 counts/7 pixels from the control
area (A/2)with a ratio of 12.78 counts/pixel
(Fig. 1;Table 1).
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Fig. 1. SPECT images of patient A performed at 30 days

For patient B, 2 ROIs of 47 pixels each 118.25 counts/51 pixels from the control area (B/2)
wereplaced. This provided 309.36 counts from the  with aratio of 6.58 counts/pixel (Fig. 2, Table 1).
testarea (B/1) with a ratio of 6.58 counts/pixel and

Fig. 2. SPECT images of patient B performed at 30 days

For patient C, 1 ROI of 4 pixels each wereplaced.  pixels from the control area (C/2)with a ratio of 34.84
This provided 361.55 counts from thetest area (C/1)  counts/pixel (Fig.3,Table 1).
with a ratio of 90.39 counts/pixeland 139.34 counts/4

Fig. 3. SPECT images of patient C performed at 30 days

For patient D, 3 ROIs of 19 pixels each counts/13 pixels from the control area (D/2)with a ratio
wereplaced. This provided 1008.56 counts from thetest  of 13.18 counts/pixel (Fig.4,Table 1).
area (D/1) with a ratio of 53.08 counts/pixeland 171.38



Fig. 4. SPECT images of patient D performed at 30 days

Table 1.

Count Density Ratios (Counts/Pixel) in Test and Control Areasof Both Patients at 30 Days

Patients Test Control Test - Control
Patient A 46.26 12.78 33.48
Patient B 6.58 2.32 4.26
Patient C 90.39 34.84 55.55
Patient D 53.08 13.18 39.9

Discussion:Nuclear medicine offers the clinician
great diagnostic potential in bone pathology. SPECT
examines bone metabolism, providing both anatomical
images and data on the physiological and dynamic
changes that occur during osseointegration in the three
orthogonal planes. In dentistry, this method can be used
to quantify the healing process around placed
intraosseous implants, bone grafts and single-implant
grafts. [13]

In the present study, we demonstrated the
efficiency of SPECT in assessing osteoblast activity in
the peri-implant area during the healing process of
intraosseous implants. We used bone tracer - methylene
diphosphonate, which accumulates in areas with bone
metabolism, to assess osteoblast activity and receive
information for the process of osseointegration. That
was done by measuring the number of counts per pixel
and comparing it to the reference area of the calvary,
where a bone structure have been already built.

The results show that in all patients, in all areas
except one area, was found increased osteoblast
activity. There are no data on clinical complaints in this
area, no bone resorption (radiolucency around the
implant) is observed radiographically. Information on
whether the implant is osseointegrated will be available
after flap preaparation.

Increased osteoblast activity was also found in
areas of bone where no implants were placed. These are
areas where bone healing is result from- root canal
treatment of periapical inflammatory process,
extraction of severely damaged third molars. This
confirms the effectiveness of SPECT examination in
the bone repair process. We did not find a difference in
osteoblast activity in implants of different length and
diameter. Such a difference was not found in patients
of different age groups. In the future, it would be good
to conduct a SPECT study in patients who have used
implant systems with different surface treatments.

A number of authors use SPECT in the evaluation
of the osteointegrative process in dental implants. Khan
et al. in 2000 they conducted a similar study. They
examined 5 patients who were placed with titanium
implants in a edentulous jaw. They found an increase in
cellular activity immediately after the postoperative
period. On the 30th day they report a peak in activity
and a gradual decrease to normal physiological levels
after 4 months [11].

In 2004, other authors used SPECT to assess the
osteointegrative response in immediately loaded
intraosseous implants. Two types of implant systems
have been used. On the 30th day, the authors report a
peak in osteoblast activity, which gradually decreases
in the coming months. They also found that the activity
also depends on the surface of the implant, as it is
higher in implants with a rough surface [3].

Bhandari received similar results in 2012. He
published a study using SPECT to assess
osseointegration in a local implant system [4].

The results obtained by us were processed
according to the methodology used by them. The values
for a certain period of time were compared with theirs.
We found similarity in the obtained results obtained -
increased osteoblast activity on the 30th day. These
results give us reason to believe that the implant system
we use creates conditions for rapid and high-quality
osseointegration. It should be noted that the authors
report a gradual decline in osteoblast activity, which
returned to pre-implant about 3rd /4™ month after
implantation. These results indicate that the implants
are osseointegrated and can be functionally loaded. We
are waiting for the 3-month period for the next SPECT
study. We have no doubt about the success of our
treatment. The additional results will allow us to make
aditional analyzes and compare them with similar
studies already conducted.

Conclusion: The nuclear medical SPECT study
provides images and measurements of the distribution
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of radiopharmaceuticals, which provides information
on activity in these areas of interest. Osteablast activity
can be used to assess the healing process at an early
stage of implant treatment and can assess any variable
in the process of osseointegration.
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Summary. Treatment with intraosseous osteointegrable dental implants is a modern therapeutic method that
achieves complete rehabilitation by fully restoring the patient's masticatory function and aesthetics. The success
of their application is closely related to the process of osseointegration. Osteointegration is the process of bone
formation between the alloplastic material and the surrounding biological environment. The quality and quantity
of bone available is a major prognostic factor for the success of dental implants. Some authors evaluate metabolic
activity of bone after placement of dental implants or bone grafts using conventional scintigraphy and single-
photon emission computed tomography (SPECT). The aim of the publication is to present the application of the
SPECT study with 99mTc MDP in dental implantology.

AHHOTalIl/ISI. Jleuenue BHYTPHUKOCTHBIMU OCTCOUHTCIPUPYEMBIMHU JCHTAJIbHBIMU HMIIJIAHTaTaMHU  —
COBpeMeHHBIfI TepaHeBTI/I‘{eCKI/Iﬁ MECTOA, HO3BOJ1$[IOL[II/II71 L[06I/ITLC$I TOJIHOM pea6I/IJ'H/ITaIII/II/I 3a CYCT IIOJIHOI'O
BOCCTAHOBJICHUS JKEBaTEJIbHOU (l)yHKHI/II/I 1 J3CTCTHKHU IIallUCHTA. VYcenex ux MPUMEHCHUA TECHO CBA3aH C
npoueccoM  ocreouHterpauuu. OcTeoWHTerpamuss — 3TO Tporecc (OPMHPOBAHUS KOCTH — MEXKIY
AJUTOTIACTUYCCKIM MaTepHaJiOM U OKpY’Karoleh Onolormdeckor cpenoit. KauecTBo M KOIMYECTBO JOCTYITHOK
KOCTH SIBJIICTCS OCHOBHBIM IPOTHOCTHYECKHM (PaKTOpPOM YyCIleXa WMIUTaHTaIuu 3y0oB. HekoTopwie aBTOPHI
OLICHUBAIOT MeTa6OJII/I‘I€CKy}O AKTUBHOCTHh KOCTH IIOCJIE YCTAaHOBKHW ACHTAJIBHBIX HMIIIAHTATOB HJIM KOCTHBIX
TPaAHCIUIAHTATOB C MTOMOIIBIO TPAAUIIMOHHOW CIMHTHTPAQUH W OJHO(DOTOHHON SMUCCHOHHOW KOMIIBIOTEPHON
tomorpadru (ODIKT). Lens mybnukanuu — npeactaBuTh npuMeHenne ucciegoBanmst OOIKT ¢ 99mTc MDP

B HeHTaﬂLHOﬁ HUMILIAHTOJIOTHUH.

Key words: SPECT, 99™"Tc MDP, dental implants, osseointegration, bone,
Kniouesvie cnosa: O@IKT, 99™"Tc MDP, denmanvhbie umnianmamol, ocmeounmezpayus, KOCmo

Introduction: In contrast to the large and growing
number of dental implant systems, the parameters used
to assess their clinical status and peri-implant
environment are still limited. Clinical evaluation of
peri-implant tissue is usually made on the basis of X-
ray images, implant mobility, sensitivity and
percussion sound. Although these tests are very useful
for diagnosing and assessing the periodontal tissues of
natural dentition, they can be misleading in assessing
peri-implant tissue. It has been proven that even X-ray
examinations do not adequately describe the condition
around the implant [37].

Computed tomography (CT) quantifies bone and
morphological changes in it, but cannot account for the
dynamics of osteoblast activity. [5, 15, 40, 58]

Bone scintigraphy is a well-established imaging
technique that accurately reflects osteoblast activity.
[26] In most clinical situations, information from
conventional bone scintigraphy is sufficient for
diagnosis, but accurate quantitative analysis may be
difficult due to tissue deposition.

Bone scintigraphy allows the study of bone
metabolism in the peri-implant area, providing not only
anatomical images, but also information about the
physiological and dynamic changes that occur during
osseointegration. SPECT methods allow the
reconstruction of three-dimensional images with the
distribution of radiopharmaceuticals that have
accumulated in bone structures. [16]

Single-photon emission computed tomography
(SPECT) is a medical imaging technique that is based
on conventional imaging methods in nuclear medicine
and tomographic reconstruction. The images reflect
functional information about the patient's condition,
similar to that obtained by positron emission
tomography (PET) [17].

SPECT and PET provide information based on the
spatial concentration of injected radiopharmaceuticals,
unlike other medical imaging methods used for clinical
diagnostic purposes. [1, 13, 16, 33]

Radioisotope scintigraphy using technetium-99m-
methylene diphosphonate (Tc-99m-MDP) proved to be
a reliable method for measuring increased metabolic
activity at specific sites of skeletal tissue [7, 52, 54, 57].

This technique allows to obtain a three-
dimensional representation of the distribution of
radioactivity in the area / organ of interest,
corresponding to greater diagnostic accuracy,
volumetric measurements, morphological details and
details of physiological activity through accurate
volumetric measurements, ie. by quantizing the
distribution of radioactivity per unit volume of tissue,
[22] which helps to ensure accurate measurement of
quantitative physiological events such as osteoblast
activity and bone healing.

Aim: The aim of the publication is to present the
application of the SPECT study with 99mTc MDP in
dental implantology.

Exposition: The principles of nuclear medical
tomography were laid down in 1917 with the work of
the Austrian mathematician Radon, who proved that a
three-dimensional image of an object can be
reconstructed from a number of its projections. [60]

The method was first practically applied by
Bracewall in 1956. SPECT is single photon emission
computed tomography. The modern tomography
gamma camera is combined in one device with a low-
dose computer tomograph SPECT / CT. This device
allows for functional and anatomical examination of
the object [28].

The main principle of operation of SPECT is
based on the circular motion of a detector around the
patient's body, registering photons emitted by it. The
activity data are processed by specialized software,
subjected to  mathematical  processing  and
reconstruction of the studied object. [28].

SPECT device

Collimator

The collimator is an essential part of the nuclear
medical equipment, an element of the visualization
system that plays an essential role in the formation of
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the sensitivity and resolution of the gama camera. It is
used for the transmission of certain y-quanta, which
move perpendicularly, providing sharp and clear
contours of the studied object.

The collimator covers the inlet side of the second
element - scintillation crystal.

Scintillation crystal

Scintillation is a short-lived glow in a substance
caused by an ionizing particle, optical excitation is
obtained and photons of light are emitted. Sodium
iodide with thallium NaJ (TI) is most commonly used
as a scintillation detector. Pure sodium iodide scints
only at low temperatures. The introduction of waist as
an impurity in a very small concentration - 0.2% creates
the so-called luminescent centers, which can be excited
by ionizing radiation at room temperature.

The scintillation crystal has a high atomic number
and is sealed in aluminum foil because it is highly
hygroscopic. The photons from one scintillation are
distributed throughout the crystal and to all
photoelectronic amplifiers (VEMS).

Photoelectronic amplifiers

They are an electronic vacuum device that
transforms light pulses into electric ones and amplifies
them.

Fiber optic

It is a transparent plexiglass that improves the
optical connection between the crystal and the
photomultiplier tube.

Radioactive isotopes have been used as indicators
to monitor bone metabolism since 1961, when 85Sr
was first used in humans for scintigraphic imaging of
bone lesions. [23]

Phosphate complexes with technetium-99m
(99mTc) were developed in the early 1970s) [55], and
today 99mTc methylenediphosphonate (MDP) is
routinely used for bone scintigrams due to its favorable
physical properties for imaging with a conventional
gamma camera [3]. The 99mTc-MDP complex
accumulates in areas of bone activity depending on
vascularization and the degree of metabolic activity
[10, 11,12, 14, 21, 27, 31, 39, 53].

One of the main advantages of nuclear medicine
research methods, compared to other imaging methods,
is the ability to visualize the function of the organ
before the appearance of structural changes.

Functional imaging provides both qualitative and
guantitative assessment of normal and / or altered organ
function.

SPECT wuses conventional two-dimensional
images of nuclear medicine obtained from different
views around the patient, and provides an estimate of
the three-dimensional distribution of radioactivity
using multi-projection image reconstruction methods.
SPECT differs from X-ray computed tomography (CT)
in that the source of radiation is inside instead of
outside the patient. The purpose of SPECT is to
determine the exact three-dimensional distribution of
radioactivity resulting from the introduction of a
radiopharmaceutical inside the patient (instead of the
distribution of the attenuation coefficient from different
tissues obtained from conventional CT). SPECT uses

radiopharmaceuticals that are common in nuclear
medicine clinics, rather than those that emit positrons
with the subsequent generation of two photons of 511
keV annihilation, as in the case of PET. [34]

The amount of radiopharmaceutical that can be
administered is limited by the patient's allowable
radiation dose. This requirement results in a limited
number of photons that can be used for imaging. Also,
the angle of reception or the geometric response of the
collimator further limits the proportion of photons that
are acceptable for projection data. The collimator can
be designed to allow the detection of more photons, but
increased detection efficiency can usually only be
achieved by a simultaneous loss of spatial resolution.
The main goal of the development of the SPECT toolkit
is to increase the efficiency of detection, while
improving the spatial resolution of the imaging system,
goals that are pursued by adding more detectors around
the patient [22].

The process of SPECT imaging imposes
difficulties and challenges in image reconstruction. For
example, before leaving the patient, many photons of y-
rays experience photoelectric interactions that cause
photons to be absorbed, and thus many experience
Compton scattering, which changes the direction and
energy of the original photons. When conventional
reconstruction techniques (eg, X-ray CT algorithms)
are used in SPECT, the reconstructed images are
severely affected by statistical noise fluctuations, poor
spatial resolution, low contrast, and inaccurate
quantitative information [34].

The literature on the assessment of peri-implant
bone changes and the study of osseointegration shows
the use of radio frequency analysis (RFA), histological
and histomorphometric methods, X-rays, tomography,
scintigraphy and SPECT studies [16, 30, 41, 49]. The
reliability of RFA for predicting implant stability and
determining loading time remains questionable [2]. The
use of histological and histomorphometric methods
[25, 51] for this purpose it requires sacrifice of the area
of interest together with the implant. Radiological
examination provides only a two-dimensional
morphological quantification of the area of interest in a
single plane. [42] Tomography can provide
quantification of morphological changes in all three
planes, but fails to provide information on
physiological activity. [44] Scintigraphy can reflect
physiological activities in one plane, [26] with an
inherent limitation of accurate quantitative analysis
attributed to distortion and overlap of unwanted
anatomical structures; whereas SPECT studies provide
further refinement compared to scintigraphy as it
provides accurate qualitative and quantitative analysis,
[32, 33] but with restrictions on additional radiation
exposure and increased cost. [38]

Wahl examined peri-implant tissue when placing
dental implants in dogs and showed an increase in
osteoblast activity during the first 4 weeks after
implantation and 4-6 weeks after loading with a
prosthetic structure. [59] In 1994, Zeev et al. performed
a 99mTc-MDP scintigraphic examination of the peri-
implant bone in 26 patients and placed a total of 55
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implants - 25 screwed and 30 knife-shaped. They
determine the "bone scan index" (BSI) - the result of
the ratio of counts in the peri-implant area and counts
in the contralateral, untreated jaw area, as well as
counts in the temporal bone area. In all patients
examined, the "bone scan index" showed high values
every 2-4 weeks and a decrease in activity to baseline
around the 20th week after implantation. [41]

Meidan Z et al. [41] in 1994 they used
scintigraphy to assess peri-implant tissue. They used
the term bone scan index (BSI) to reflect metabolic
activity in the peri-implant area. The mean BSI using
these implants peaks after 2.5 weeks and gradually
decreases to preoperative values after 16 weeks,

Cervelli et al. [16] in 1997 they used the SPECT
study to assess the dynamics of osseointegration in 25
patients who were admitted to intraoral and extraoral
implantology with different prostheses. Patients were
followed at week 3 and at 3, 6, 12, and 24 months after
implant placement. This study showed a peak in
osteoblast activity, reached 3 weeks after surgery,
which gradually decreased. After 6 months, there is an
increase in osteoblast activity around intraoral implants
associated with prosthetic loading.

Schliephake and Berding evaluated the bone
healing process by SPECT of autologous grafts in
atrophic edentulous jaws in connection with the
placement of intraosseous implants in 24 patients.
Nuclear medical examination is performed after
intravenous administration of 8 MBq 99mTc-
methylene diphosphonate (MDP) per kg / body weight
for each patient immediately after surgery, before
implant placement, after implant placement and before
abutment placement. The scintigram is displayed with
a spatial resolution of 15 mm. ROI areas of interest are
placed on the calvary to estimate the semiquantitative
distribution of the radiopharmaceutical by comparing
the counting density (count / pixel) ratios between the
ROI at the graft site and the reference ROI. The authors
demonstrate that bone scintigraphy is useful for
assessing the tissue and cellular response of autografts.
[49]

In order to evaluate the healing process in
autogenous grafts on edentulous jaws after tumor
ablation and subsequent implantation Jamil MU et al.
[30] conduct a SPECT study. They examined a total of
24 patients with secondary implant placement 21.4
weeks after transplantation. The authors found that
there is a significant reduction in marker uptake during
graft healing, which increases significantly after
implant placement and subsequently decreases during
implant healing. As the values of osteoblast activity and
time of the SPECT study are not provided by the author,
the study cannot be compared with another. The
authors document that in patients with compromised
healing, the absorption of the radiopharmaceutical
indicator (OAl) is significantly lower than in patients
with trouble-free healing.

The latest gamma cameras are fully digitalized and
equipped with high-resolution collimators, which
provide a spatial resolution of approximately 7 mm at a
distance of 5 cm from the surface of the collimator. [50]

Khan et al in 2000 [34] evaluate the integration
process in Astra Tech, Swedish intraosseous dental
implants, using SPECT. They placed implants in the
edentulous jaws of 5 patients and performed a SPECT
examination before prosthetic restoration and regularly
at intervals of 5 months after loading the implants.
Periimplant bone activity is compared to activity in
reference ROI areas placed on the skull. The authors
distinguish the following phases: 1) increase of cellular
activity immediately after implant placement; 2) peak
in activity, registered 30 days after implant placement;
3) gradual decrease in activity, which returns to normal
physiological levels after 4 months

IIpes 2004 r. Bambini et al. [9] conducted a
SPECT study in two patients, in which intraosseous
implants were placed in the area of the lower second
premolars. The implants in the right half of the jaw are
loaded 48 hours after the manipulation of their
placement (test area), and those in the left half are left
unloaded (control area). On the 30th and 90th day after
implant placement, a SPECT test is performed. Identify
three areas of interest ROI - 1) around the immediately
loaded implant; 2) around the unloaded implant and 3)
on the skull. The count / pixel ratio obtained from each
ROI is used for semi-quantitative evaluation. The
authors found a peak in osteoblast activity in both
implanted areas, which decreased on the 90th day. They
also draw conclusions about the higher degree of
osteoblast activity in implants whose surface has been
pre-treated by the sandblasting / acid-etching method.

Jaffin et al. and Roccuzzo et al. emphasize the
advantage of sandblasted / acid-etched implant surfaces
in immediate and early implant loading [29, 47].

According to Albrektsson and Johansson,
osseointegration is a process that involves implantation
in the bone through direct titanium tissue contact. [4]

A number of authors in their studies have shown
success in the immediate loading of implants whose
surface has been pre-treated - sandblasted / acid-etched.
This proves that the implant surface plays an important
role in the process of osseointegration due to the
affinity of osteoblasts for rough surfaces. [18, 35, 45,
46, 56]

In 2012, Bhandari et al. conducted a study of 21
patients. They monitor osteoblast activity by SPECT in
the bone around implants placed by the indigenous
implant system. The study was performed 5 times,
starting 7 days before implantation with subsequent
examinations on the 14th, 42nd, 56th and 84th day of
implantation. The aim is to determine the time required
for a complete healing process, as well as the time for
loading the implants. The authors compare the pixel /
count activity in the area of interest with the activity in
the control area - the skull area. Based on these results,
they establish a peak in osteoblast activity 14 days after
implantation and a decline that reaches pre-implant
levels about 3 months after implantation, which
indicates a completed healing process and the
possibility of exercise. [13]

The diagnostic capabilities of nuclear medicine
are largely determined by the variety of different
radiopharmaceuticals.  Radiopharmaceuticals  are
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chemical compounds and are a combination of a
radioactive element - a radionuclide (pH) and a
biologically active substance - a carrier, responsible for
their distribution in the body.

Radiopharmaceuticals are also called labeled
tracers, monitor biological processes, illustrate organ
function and exhibit different tissue specificity. [8]

The  distribution  of  radiopharmaceutical
accumulation in skeletal tissues can be represented by
planar scintigrams with a spatial resolution of 9-15 mm
[24]. This technique is widely used in the monitoring of
peri-implant bone remodeling, as well as in patients
with bone grafts with or without one-time implant
placement. [48]

Unlike planar scintigrams, SPECT can reflect the
accumulation of a radioactive isotope in more detail by
phasing out layers of activity. This allows three-
dimensional analysis of bone metabolism without
superimposing deeper or superficial tissue layers. [36]

Technetium (TC) was discovered in 1937 at the
University of Palermo, Italy by Carlo Perrier and
Emilio Serge. It gets its name from the Greek
"technetius" -artificial. Technetium is a metal with a
silver-gray color, with a crystalline hexagonal
structure. 34 isotopes of technetium are known. The
most common isotope in nature is 99Tc - a product of
the spontaneous decay of uranium ore 235 U. From a
nuclear medical point of view the most important is the
metastable isotope - 99mTc [20].

Radioactive isotopes have been used as tracers to
monitor bone metabolism since 1961, with 85Sr being
the first isotope used in humans to scintigraph bone
lesions. [23] Phosphate-labeled 99mTc was developed
in the 1970s, and today 99mTc-MDP is standardly used
for bone scintigraphy due to its good physical
properties and is imaged with a gamma camera. [3, 55]

99mTc-MDP complex accumulates in areas with
increased bone activity, depending on the degree of
vascularization and metabolic activity [10, 11, 12, 21,
27,31, 39, 53].

99mTec is a pure y-emitter with high energy - 141
keV - energy in the optimal range for detectors. Stable
for labeling and clinical application. It has seven
valence electrons, making it chemically universal for
marking a large number of radiopharmaceuticals. The
isotope is prepared by a 99-Mo / 99mTc generator.
Half-life T1 /2 = 6.02 hours, compared to 99Ts - 211
years. 99mTc radiopharmaceuticals have an optimal
benefit-risk balance [6].

The 99mTc radioisotope is derived from a 99-Mo
/ 99mTc generator. The starting radionuclide (mother)
is produced by controlled neutron bombardment of
uranium 235 in a nuclear reactor. The resulting eluate
is subjected to quality control by checking: . The
presence of 99-Mo may be due to excessive elution,
disruption of column integrity, elution with saline with
pH> 7. The presence of 99-Mo in the eluate is
undesirable because it increases the radiation load on
the patient and impairs the quality of the diagnostic
image; chemical purity - chemical impurities of all non-
radioactive materials that may cause adverse biological
effects are checked, e.g. alumina test; radiochemical

frequency - radiochemical impurities have different
biodistribution, which affects the image quality and
accurate diagnosis; color and transparency of the eluate
obtained; pH of the solution - norm pH 4-8. [6]

Technetium radiopharmaceuticals are widely used
in  nuclear medicine. In the 99mTc-MDP
radiopharmaceutical, technetium binds to a chelating
molecule diphosphonate in the MDP complex. It is
widely used in the diagnosis of bone diseases: tumor
metastases (lesions are detected up to 6 m earlier than
in conventional X-ray examination), osteomyelitis,
fractures, osteoporosis, assessment of osseointegration
in implants (99mTc-MDP has increased absorption). in
areas with increased bone metabolism) [50].

The radiation dose absorbed by bone tissue is 7.03
mGy for 740 MBq of 99mTcMDP, which is lower than
the absorbed dose from the eyes, thyroid gland and
bone marrow during a computed tomography scan of
the head. A test that is often performed before implants
are placed [19, 43].

They are obtained from radionuclide generators as
a result of natural decay of another radionuclide -
parent, which is fixed to the generator column.

Conclusions: The possibility of reconstruction of
a multiplane image gives greater diagnostic accuracy.
SPECT provides an excellent model applicable to the
objective evaluation of bone grafts used in
reconstructive surgery, and the technique is able to
further quantify the osteoblast index when implanted
materials are inserted into bone grafts.
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RESISTANCE RESERVOIRS BY THE EXAMPLE OF THE SURGUTSKY ARCH FIELD

Huxumun Hean Anexcanopoeuu

HA4anbHUK 2pynnsl omoed no npoeKmuposanuio u ananusy s@gexmusnocmu I'TM
YEHmpa 2e0102UHeCK020 CONPOBOICOEHUsL OesiMeNbHOCMU

1140 «Cypeymuepmeeas» « CypeymHHUIIHnepmo»

DAKTOPbBI, BJIUAIOIIUE U ONTPEJAEJAIOIUE XAPAKTEP HACBIIIEHUS HU3KOOMHBIX
KOJUIEKTOPOB HA IPUMEPE MECTOPOXKJIEHUSA CYPI'YTCKOI'O CBOJA
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Abstract. The relevance of the study is determined by the problem associated with the correct assessment of
the saturation of low-resistivity reservoirs in the fields of the Surgut arch. According to the materials of geophysical
well surveys (GIS) productive low-resistivity reservoirs are interpreted as water-saturated, due to which they are
not used in further well operation. The article evaluates the factors influencing the oil saturation index (OSI)
readings at one of the unique fields of Surgutsky arch, as well as testing the methodology capable of solving the
problem of determining the true saturation of rocks.

AHHOTAIUSA. AKTyaJbHOCTh UCCIICIOBAHUS OMPEICIACTCS MPOOIEMOM, CBSI3aHHOW ¢ KOPPEKTHOM OICHKON
HACBIIEHHOCTH HHM3KOOMHBIX KOJIJIEKTOPOB Ha MecTtopoxaeHusx Cypryrckoro cBoja. [lo Martepuamam
reopusndecknx uccienopannii ckBaxuH (I'MIC) mpomyKTHBHBIE HU3KOOMHBIE KOJJICKTOpa WHTEPIPETHPYIOTCS
KaK BOAOHACBIIICHHBIC, BCICACTBUC YCTO OHU HE MCHOJIB3YHOTCA NPH ,ZlaﬂbHeﬁHIeﬁ OKCILTyaTalluu CKBAKUH. B
CTaThbC OLCHCHBbI q)aKTOpLI, BIIMAIOIINEC Ha IIOKa3aHHA KO3(1)(1)I/IL[I/IGHT8. He(l)TeHaCBIH.[eHHOCTI/I (KH) Ha OJHOM H3
YHHKAIBHBIX MecTOpoxKaeHIH CypryTCKOTo CBOJIA, a TAKKE OIPOOOBaHA METOANKA CITIOCOOHAS PEIIUTh MPOOIIEMY
OIMpCACIICHN NICTUHHOTO HACBIIICHUA T'OPHBIX ITOPOA.

Key words: superimposed-epigenetic process, secondary pyritization, low-resistance reservoir, platform
cover, tectonic fault, geophysical well studies
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HANLOJHCEHO-INULEHEeMUYECKULL npoyecc,

8MoOpuUdHas nupumusayus, HU3KOOMHDILL
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Beegenne

OCHOBHO 11eJIbI0 pabOTHI SIBIISIETCS OTIpEieTICHUE
(hakTOpOB, BIMSIOIMMX HA CHIDKCHHE YJIEIBHOTO
3JIEKTPUYECKOTO CONPOTHUBJICHUS (V20) 1o
CPaBHEHHIO C TPAJULIMOHHBIMU KOJUIEKTOPAaMHU OJHOTO
n3 MectopoxaeHuii CypryTckoro cBoja, a Takxke
WILIIOCTpaIys 3aBUCUMOCTEN UHTEHCUBHOCTH
BTOPHYHBIX  TIPOLIECCOB  OT  TEKTOHWKH. B
WCCIIEIOBAaHUN MPHUHUMAIOT yYacTHE TOJBKO IOPCKHE
[IECYAHBIE OTJIOKEHUSI BACIOTAHCKONM M TIOMEHCKOMU
CBUT.

Tepmun «HU3KOOMHBII KOJUIEKTOP» B
JIUTEpaType, a TakXkKe B HAyYHBIX KPyrax B MOCIEAHEE
BpEMs BCTpEUaeTcs BCE yale. JTO CBA3aHO € TEM, YTO
HEJpOIOJb30BaTeM, HMes Ha CBOEM OallaHce
MECTOPOXKJEHUSI, HAXOAALIMECS Ha  IOCIEIHHX
CTaMsAX pa3pabOTKM, NBITAIOTCS IOJIHITH TEKYIINH
KO3((GUIMEHT W3BJICUYEHUsI HEPTH C IOMOIIBIO
BOBJICYEHHUS B pa3pabOTKy HEJPEHHPYEMBIX 3aIIaCOB.

AHanus CHUCTEMBI pa3paboTku MHOTHUX
CHENHANNCTOB MOJATAJIKWBAaET K TOMY, YTO OIICHKA
MPOAYKTUBHOCTH KOJUIEKTOPOB TOCIIE Te€0(hU3NIESCKUX
HCCIIEIOBAaHUM HHU COBCEM JOCTOBEpHa. B nenom

XapaxkTep HACBIIIEHHOCTH TOPHBIX opoJ
OmpeNeNsIeTCsl eme Ha CTaAWsAX pa3BeIKd U
OCHOBBIBACTCS HAa TAHHBIX T€O(PH3MISCKOT0 KapoTaxKa.
Ha onpenenenne YOC mnopoabl BIHAIOT JUAMETP
CKBa)XKHHBI, MOIITHOCTH I1JIACTa, BMEIIAIOMIHE TIOPOIBI 1
MPOHUKHOBEHHE (QUIbTpaTa OYypOBOTO pacTBOpA.
[Mocne ydera WX BIWSHAH, a TaKKe TEMIEPATYPHI
miactTa ¥ = MUHEepadu3allid  BOJBl  OMPENEISIOT
ucTUHHOE comnpoTtuBierue mnoponasl [1]. Ecom YOC
MOpoABbl  MEHBIIE TPAaHUYHOTO  COMPOTHUBIICHHUSA,
pasfendonmero Ha BOao- U yrieBogopono- (YB)
HACBIIIEHHBIC MHTEPBAJIbI, TO UCCIICyEMbIH HHTEPBAI
mjacTa BOJIOHACHIIIEHHBIH. DTO CBS3aHO C TEM, YTO
nopoAsl C MHMHEPAIM30BAHHOM  BOJOW  HMEIOT
TIOHMKEHHOE ¥aC OTHOCHUTEJILHO
He(Tera30HACBIIICHHBIX TOPOJ, T.K. YIIJIEBOJOPOJIBI
SIBISIIOTCSL  IURJIEKTpuKaMu. [lpu  ucnonb3oBaHUHU
HEUTPOHHOTO ramMMma-KapoTaxka, MUHEPATU30BAHHBIN
BOJIOHACBHIIIICHHBI KOJUIEKTOp (OTHOCHTENbHO YB
HACBIIEHHOTO) OyAeT BBIICIATHCS IMOBBIIICHHBIM
MOKa3aHWeM  HMHTEHCUBHOCTH  PETUCTPHPYEMOTO
paaMalMOHHOTO TaMMa-M3JIy4eHus (Ipu  MPOUYHX
PaBHBIX YCIOBHSX). ITO OOYCIOBIEHO BBICOKUM


https://www.doi.org/10.31618/ESSA.2782-1994.2021.2.76.208

44

L/
East European Scientific Journal #12(76), 2021 EESIL

MHUKPOCKONIMYECKMM  CEYEHHEM  PaIUallMOHHOTO
3axBaTa TEIJIOBBIX HEMTPOHOB aTOMOM XJjiopa [2].

Ha pasmuubelx momansix ©  pasHBIMH
HEZIPOMNOJIb30BATENAMHU NPUHATH TPAaHUYHBIE 3HAUYEHHS
HACBIIICHUST 10 MpHHIMITY HepTh-Boga. Hampumep,
JUIL  HM3y4aeMOr0  MECTOPOXKIEHHMS  TIpaHUYHBIE
3HaueHne YOC KOJUIEKTOpa NPHUHATHL B CPEIHEM B
nuanasoHe ot 4,3 no 5,5 Om*wm. Ilpu uHTenpurannn
T'IC ropHoii mopoas! HIXKE ITUX 3HAUCHUN KOJUIEKTOP
XapakTepuszyercs  Kak  BoJOHachlimleHHbIH.  Ha
UTOTOBYI0 TPAaHUYHYIO BEJIMYMHY HACBIIIEHUS Ha
U3y4aeMOM MECTOPO’KACHHU BIUSIOT (QHIbTPALUOHO-
€MKOCTHBIE CBOICTA IJIaCTa U TaK Xke ero renHesuc. Ho
MO PNy CKBAXHMH KaK M3y4aeMOrO MECTOPOXKICHHS,
TaK © J000r0 JpPYroro W3 BOJOHACHIIIEHHOTO
KOJZIEKTOPa,  OTHECEHHOTO0  NIpPU  CTaHIAPTHOM
KapoTa)k€ Mbl YacTO MOJy4aeM HPOMBIIIIECHHYIO
HedTh. 1 MMEHHO B 3TOT MOMEHT MOKHO NPHUMEHUTh
TEPMUH «HU3KOOMHBII IPOLYKTUBHBIA KOJUIEKTOPY,
KOTOPBII M JaeT HaM HCKaXXEHHE IIPU OLCHKHU
pecypcHoii 0a3bl TH000T0 MECTOPOXKICHHS. Pa3Butne
METOHMK " TEXHOJIOTUil B MOHUMaHUU
MPOAYKTUBHOCTH T€OJIOTHYECKUX Pa3pe30B CKBAKUH
He cTouT Ha MecTe. Ho HecMmoTps Ha 3TO, BOIpoC
Ka4eCTBEHHOI OLIEHKH MIPOAYKTUBHOCTH
«HHU3KOOMHBIX KOJUIEKTOPOB)» OYEHb aKTyaleH.

B Hederazosoit orpaciu npodiieMa HU3KOOMHBIX
KOJZIEKTOPOB ~M3y4aeTcss C MpPOIIJIOro CTOIETHUS.
3apyOeXHbIE aBTOPHl AHAJIOTWYHO OTEYECTBEHHBIM
OueHb  JaBHO  CTaJKMBAIOTCA C  IpobieMoit
KAueCTBEHHOW M UCTUHHOM OLCHKU HACBIIEHUS
miacta [3,4]. Tak mnepecrauBaHWe TJIMHUCTBHIX
MPOIIACTKOB, Ha MECTOPOXIEHHUSIX MEKCHKaHCKOTO
3aJIUBa, SBJSIETCS OCHOBHOM IPUYMHOM, KOTOpas
CO3/a€T TPYAHOCTH B HHTENPUTALUU MEIOBBIX
omioxeHui [5]. B Kurtae B 0TJI0)KeHHUSIX HEOKOMCKOTO
TeHe3nca IIPUCYTCBUE MUPUTU3UPOBAHHBIX
MECUAaHNKOB, KOHIIIOMEPATOB M JAMCHEPCHBIX TIIIUH
MOCTABWJIN TI0]1 BONPOC HE(hTETa30HHOCTh HECKOIBKHUX
IUIOIAe W3-32 aHOMAIbHO HU3KHMX IIOKa3aTenei

Y3C [6]. B umemom mociae  1ab0OpaTOPHBIX
HCCJIEI0OBaHUM OCHOBOIIOJIOTAOLIEN HIPUYUHOU
HCKa)KEeHUt reoGpu3nIecKux noKasarenen
CTaHOBWJIOCH  HAJIWYWUE TPOBOAAININX MHHEPAIOB,
Takux Kak HUpUT [7]. Pamg 3apyOexHBIX aBTOPOB
MOHKECHUE Y/IENBHOTO NIEKTPUIECKOTO

COIIPOTHUBJICHHS CBS3BIBAIOT C IPHCYTCTBHEM B TIOPOJIE
TPEXCIOMHBIX TJIMHUCTBIX MHHEPAJIOB, COAEPIKAIIUX
MexcioeBble katuoHbl [8]. Ha mectopoxaeHun
Canmman B IlepcmackoM 3anMBe J0Ka3aHO, YTO
MOHTMOPHUIMOHHT, KAaOJMHHUT Hapsijiy C WIIATOM,
SIBIISIFOTCS OCHOBHBIMH THUIAMH TJIHH, a
MOHTMOPHIIHOHUT ~ HUMEET  BBICOKYIO  €MKOCTb
KaTHOHHOTO oOMeHa M camoe OOoJIbIIoe BIMSHHE Ha
camkenne YOC. B xozxe uctipiTanuii Obljia BEISIBICHHA
NPOJYKTUBHAS 30Ha HEOKOMCKHX OTJIOXEHHUH C
HU3kUM YOC TOpHOH mopoabl. Beumm mpociexeHsl
JIMareHeTHYeCKUe M3MEHEHUs] TOPHBIX IOPOJ, TaKHX
Kak nuputHzamus W Omorypbammsa. KoadumueHt
He(pTEeHACBHIIIEHHOCTH [0  WTOTaM  OCBOCHUS
HU3KOOMHBIX KOJIIEKTOPOB cocTaBuil ot 60% 1o 76%

(9]

Eciu o0omurte OMBIT CHENUATHCTOB B ITOH
00J1acTH, TO MOXHO BBIZICTHTh OCHOBHBIE NPHUHHBI,
BJIMSIONINE Ha CHIDKEHNE BeIMYHHBI YOC:

1. dammansHas 0O0CTaHOBKA CEIUMEHTAIINM.

2. Hanwdme TIMHUCTBIX MHHEPAJIOB B LIEMEHTE
KOJUIEKTOPOB M TJHMHHUCTBIX MPOCIOSAX. YUCHBIE
00YCIJIOBIIMBAIOT BO3HHUKHOBEHHE HU3KOOMHBIX
OTJIOKEHUH C TIOBBIIICHHEM COJAEPIKAaHUs CBSI3aHHOM
BOZBI (OCTATOYHOM BOJOHACBILIEHHOCTH) B HpoOIecce
TpaHchopMallMK IIOJICBBIX IIIATOB B TJIMHUCTBIC
MUHEpaIbL, YBEIMYHMBAIOIINE COpOILMOHHYIO
CIIOCOOHOCTB CPEJIBL.

3. AHmorponus TOpHBIX mopoxa. bmaromaps
BBICOKOH YAETHHOI MOBEPXHOCTH M THAPO(YUIBHOCTH,
TJIMHACTBIE YaCTHIBI BEICTYNAIOT B POJIM MPOBOAAIICH
Cpenbl, YTO M MOXKET CIYXWTbh NMPUYNHON CHIDKCHUS
Y3C HedTeHACHIIEHHOTO TIIACTA.

4. TlpucyrtctBue HU3KOMUHEPAIN30BAHHOMN
IJIACTOBOM BOJIbI U CBA3aHHAA C 3TUM NOBCPXHOCTHAA

HIPOBOJUMOCTb.
5. IlpucyrctBMe B  TOpOAE€  MHHEPAJOB-
HOJYIPOBOJHHUKOB. DaxTopoM, BBI3BIBAIOIINM

camxkeHre YOC MOTYT SIBISAThCS aOCOJIIOTHO pa3HbIe
MHUHEpansl Jro0oro reHesuca. Ho B OCHOMHOM peub
HZIET O XKEJIE3UCTHIX MUHEPAIaX, B YaCTHOCTH ITUPHUTAX.
OHM BBICTYNAIOT B Ka4eCTBE JIOMOJHHUTEIHHOTO
MIPOBOAHUKA. DTy NMPUYMHY B ATOW cTaTbe pasdepem

OGonee mOAPOOHO, Tak Kak OdYEHb YacTo ei
MIPEeHEOperaroT NMpH OLEHKE NMPOAYKTHBHOCTH ILIACTA.
IIpoBogumocTs nHMpuUTa HMMEET METAUIMYECKYIO

(37EKTPOHHYI0) MPHUPOJY, W, CICAOBATEIBLHO, JH00as
nepeaada Toka MEeXKAy BOJIOW U MUPUTOM OCHOBAHA Ha
npeoOpa3oBaHNU HOHHOM MPOBOAMMOCTH B
9MEKTPOHHYI0O M Hao00poT. ITO  NPUBOIUT K
MOJSIPU3alMM Ha TPaHWIAX pasjiesia BOJAa-NIUPUT C
COOTBETCTBYIOIINMH YaCTOTHO-3aBUCHMBIMHU
JIEKTPUUECKUMHU CBOWCTBaMH. [IMpUT B 0OCagO4HBIX
OTJIOKEHMSAX BCTPEUAeTCss B BHAE  PaCCESHBIX
W30JIMPOBAaHHBIX ~ KPUCTAIJIOB ~ METaMOpP(UYECKOTro
npoucxokaeHus. ClieoBaTesbHO, BaXHO MOHUMATh
HAJIMYME W  HHTCHCHUBHOCTH  MeETaMOp(UUIECKHX
WU3MEHEHUU TOPHBIX OPOJ.

6. Hamuuue kanasa riryOuHON GHIbTpPAIMH.

CrouT OTMETUTH MPOOIEMY COCTOSIONIYIO B TOM,
YTO OXBATUTh BCE METOPOXKICHHS HCCIIeIOBaHUEM
KepHa HEBO3MOXHO. A HH3KOOMHBIH KOJJIEKTOD
OTMEYaeTCsl yK€ BO BPEMsi OCBOCHMS CKBaXHH. B
paborax 3apyOeKHBIX YUEHBIX BCTPEUAIOTCsl MHEHUSI, O
HE0OX0ANMOCTH IIPUMEHEHHUS MHOTOMEPHOTO
CTaTUCTHYECKOTO METO/a, OCHOBOHOI'O TIpaB/a TOJIbKO
Ha W3YYEHUM STaJOHHBIX 00pasmoB kepHa [5]. [Ipm
OTCYTCTBUM KEpHA, KaueCTBO U CTENEHb BTOPHUUHBIX
TEOXMMHUYECKUX W3MEHEHHH cpensl MOJKHO
OTpeNeNIuTh O  pe3yibTaTaM  CTaTHCTUYECKO-
KOppEeNAIMOHHON MHTeprperanuu Matepuanos [UC.

MHoOrouuciaeHHble MCCIEAOBAHUA IOKa3alad, 4YTO
MOKa3aTeasIMU  IPUCYTCTBUS  YIVIEBOJAOPOJIOB B
HCCIENYyEMBIX  IIECYaHbIX  IUIACTaX  SIBIAIOTCA
BBIYHCIIIEMBIE CTaTUCTHYECKO-KOPPEILILIUOHHBIE
rnapaMeTpsl HMHTEHCUBHOCTEH Pa3IUYHBIX
SIUICHETUYECKUX IIPOLECCOB, B IpeAelax HX

OIPCACIICHHBIX 'PAHUYHBIX BEJINYHNH. KOHHCHHI/IH JTOHU
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TEXHOJIOTHH HM3JI0KeHa BO MHOrux paborax [10,11]. B Cpenuss moaceura (mwiactel FOC5-6)  ciioxkeHa
YaCTHOCTH  OpopaboTaH  MpOIecC  BTOPUYHON  aprijUIMTaMH  TEeMHO-OypbIMH WM  3€JICHOBATO-
nupuTu3anui. JlaHHBIA MPOIeCC TJIaBHBIM 00pa3oM  CEepbIMH, IUIOTHBIMHU, C MPOCIOWKAMH IECYAHUKOB H
OTHOCHTCS K TNIyOMHHOW MHIpAldi YIJI€BOJOPOAHBIX  OCTaTKaAMHU pacTUTENBLHOTO JeTpuTa o
¢umronnos [12]. HaIUIaCTOBAHMUIO. C KpoBIeit ITOICBUTEI
Ecmm 060061uTh paboTh yUeHBIX B 3T0# oOmact,  otoxkaectsiusiercss Ol «Tly». Bepxaas mnozacswura,

TO MOXHO CIeNaTh BBIBOJ, YTO OOpa3oBaHME  CIOXCHA, B OCHOBHOM, TII€CYaHBIMH PAa3HOCTSIMHU.
AyTUTEHHBIX MHHEPAJOB B TOPHBIX MOpoaax mpu  [lecyaHWKU U aJICBPOJIMTHI CEPBIC, C KOPHUYHEBBIM
BTOPUYHBIX FCOXUMHUECKHX mpoIrieccax B  OTTCHKOM, CPEJIHC- U MEIKO3EPHHUCTHIC, C MPOCIOSIMHU
OOJNBIIMHCTBE CBOEM OOYCIIOBJICHBI HAJIOKEHHBIM  apPTWLUIMTOB YIIHUCTHIX. K KpOBJIE CBUTHI MPUYPOYCH
SMUTEHE30M, TIPOXOISIIUM B pesynprare  miaact FOC2, KOTOpBI SBNISETCS PErHOHAIBHO
CyOBEpTUKAIBHOM MUTpaIiu ¢ron108B Mo  HE(TCHACHIIICHHBIM, B CBOIO OYepE/b, OH JICIUTCS Ha

MPOHHUIIAEMBIM 30HaM JHUTOC(eprl. TakuMm o00pazom,
NPUYUHHO-CJICAICTBEHHYIO L€Mb IPH HAJIOKECHHO-
SMHWICHETHYECKUX IIPOILEcCaX MOXHO BBICTPOHUTH
CIIEMYIONMM 00pa3oM: TEKTOHHYECKHH IPOIecc —
pasnoMsbl pacTshKeHHS u TPEIINHbI —
(drononMHaMiKa — BTOPUYHBIE TI'€OXUMHYECKHUE
mpoleccsl — 00pa3oBaHHe THUPUTOB, MEJIUTOB,
CBOOOJTHBIX KATHOHOB — TIOSIBJICHHE JIOTIOJIHUTEIHHOMN
MPOBOJUMOCTH — 3amoyiHeHHe YB — o6pa3oBaHue
HM3KOOMHOTO Kojiekropa [13,14,15].

B OTKpBITOM CTBOJIE CKBaXXUHBI, B 005I3aTEILHOM
MOPSJOKE  TPOBOIAT  KOMIUIEKC — TeO(H3NUECKUX
UCCIEJOBaHNH, C LENbI0 IOJIYYEHHS JINTOJIOTO-
neTpopu3NIecKod MHPOPMAIIMK O XapaKTEPHCTHKAX
nopoxa 3aneramomux miactoB. OCHOBHOHM 3amaueit
uHTepnperauun MarepuanoB I'MC sBusercs mouck
MPOIYKTUBHBIX, He()TETa30HACKIIIEHHBIX KOJUIEKTOPOB
U onpeneneHne (GUIbTPAMOHHO-EMKOCTHBIX CBOMCTB
(®EC) coorBercTBytomux mopoj. MmenHo Ha 0Gase
CTaHIapTHOTO KOMIIJIEKCa reoGpu3n4IecKux
HCCIIeIOBaHMH, B 3TOI paboTe OyeT OI[eHEHO HAJIHIue
BTOPUYHBIX U3MEHEHHUH TOPHBIX MTOPOJI.

XapakTepucruka paiioHa M 00beKTOB
HccIe0BaAHUS

B TeKTOHWYECKOM  OTHOWIEHWHM  IUIOLIAJb
M3y4aeMoro MECTOPOXKICHUS OTHOCHUTCS K
®denopoBckoil  BepmMHE M pacroyiaraercsi B
aHTUKIMHaNBbHOM vactu Cypryrckoro cBojga. B

Te0JIOTHYECKOM CTPOCHHU H3y4daeMble OTIIOKEHUS
OTHOCSITCS] K ME3030MCKO-KailHO30CKOI0 0CaJOUHOMY

qexy.

Bacroranckas CBUTA (J2bt-J3ko). ITo
JNTOJIOTHYECKOMY  COCTaBy  MOAPA3JesIeTCsl Ha
HWKHIOIO U BEPXHIOKO TMOJACBHUTHI. Hwxusasa IoaACBUTA
NPEUMYILECTBEHHO TJIMHUCTAs, CIOXKEHA TEMHO-
cepbIMH, TOHKOOTMYYEHHBIMH, MeCTaMH
OUTYMHHO3HBIMH aprUJUTUTAaMU. BepXHss MOICBHTA,
CIIOXKEHa aJIeBPOJIUTAMU " TEeMHO-CEPbIMH
NEeCUYaHWKAMH  C  MOAYMHEHHBIMH  NPOCITIOSIMH

aprwouuToB. C KpOBJEH CBHUTBI OTOXXIECTBISIETCS
ropmsonT IOCl.

Tromenckas csuta (J2a-bt). Paspes TromeHCKOI
CBHUTBI TOJAPA3JENseTCs] HAa TPHU MOACBUTHL. HukHss
MOJICBUTA, CIIOKeHa MeCYaHUKOM CepbIM
MEIIKO3EPHUCTHIM, KPENKOCLEMEHTHPOBAHHBIM,
WHOTZA alleBPUTUCTHIM, CIIa0OM3BECTKOBUCTBIM C
OcTaTKaMH pPAaCTHTENBHOTO JIETPUTA C TOHKHMH
TIIMHACTBIMU  TIpOIUIacTKaMu. B cocrtaBe HIDKHEH
TIOZICBUTHI, BBIACISIOTCS aJICBPUTO-TIECUAHbIE IIIACTHI
IOC7-9. K kposne noacsutsel, mpuypouen OI' «T2».

I0C2/1 wm IOC2/2, BBIAETeHHWE TPaHUIL MEXKIY
MIPOXYKTUBHBIMH IIIACTAMHU BBI3BIBACT 3aTPyAHCHHE
13-32 HeOONBIION TepeMBIYKH MEXAy HUMHA. [LmacTs
TIPEACTABICHBI MEPECTANBAHUEM INIECYAHUKOB TEMHO-
CEpBIX, IUIOTHBIX, TOHKO- U MEJIKO3EPHHUCTHIX, KPEITKO
CIIEeMEHTHPOBaHHBIX. K KpOBiIe TIOMEHCKOHN CBUTHI,
npuypouer O «T». OOmass MOIIHOCTb OTJIOKECHHI
TIOMEHCKOH cBUTBI Jocturaer 250 M. TromeHckas
CBUTA COTJACHO TIEPEKPBIBACTCS BEPXHEIOPCKUMHU

OTJIOKEHUSIMU,  KOTOpble,  TJIABHBIM  00pa3oM,
MpEACTaBI€Hbl KOMILJIEKCOM TMOpOJA ~ TJIMHUCTOIO
COCTaBa, BBIIOJNHAIOIUX pPOJIb PETrHOHAIBHOIO U

JIOKaJIBHOTO (pIIrOMmoymopa.

MeToanka uccjaeI0BaHUuSA

B 3Bamagmoit Cubmpm, TraO¢ npeodIamarT
TEeppUTeHHBIC, B pa3HOW CTENCHH TJIMHUCTHIC
KOJUICKTOPHI TTOPOBOTO THIIA, UL OLEHKH XapaKTepa
HACBILIECHUS IU1aCTOB-KOJIIEKTOPOB, Haunbosee
pactpocTpanéH crnoco0 COIMOCTaBJICHUs TOKazaTeneit
I'IC ¢ yuérom xapakTepa MPUTOKA, IOJyYEHHOTO TIPH
UCTIBITAHUU. OTOT CcMmoco0 OyneT HCIONb30BaH Ha
u3ydaeMoM MecTopokaeHnu. B kagectse YOC miacra,
WCTIONB3YEeMOTO NI OINpeAeTCHUS  Xapakrepa
HACBHIIICHHUS TUIACTOB-KOJUIEKTOPOB U KO3 PHUIIUCHTOB

BOJIOHACKIIICHUS, HCIOJB30BAIOCH COMPOTHUBIICHHE
sogna  RO20, oOmaparomiero camMoil  OOJIBIION
rIIyOMHHOCTBIO HCCIIEOBAHUS anmnapaTypsl

BBICOKOYACTOTHOTO HHAYKIIMOHHOTO KapOTaKHOTO
u3omapaMerpuiyeckoro  3oHaupoBanHus (BUKU3).
OmnpeneneHne UCTUHHOTO CONMPOTHUBIICHUS ILIACTa, IO
5-my 3ouay BUKWN3, BO3MOXHO TONBKO B IJIacTax,
HUMEIOIIUX TONIINHY COIMOCTaBUMYIO C JUIMHOW 30H[a,
T.e. B IUIaCTax, MMEIONIUX TOJIIMHY Oomee 2 M. B
miacTax ¢  MEHbIIEHM  TONIIMHOM  Kaxylleecs
CONPOTHBIIEHHE  CYIIECTBEHHO  OTJIM4YaeTcs  OT
uctuHHOro YOC muiacta. 3To 00YCIOBIEHO CHIBHBIM
BIUSIHUEM CKBaXWHbI, 30HBl IPOHUKHOBEHUS U
BMEIIAIOUINX NOpoJ. B cBs3u ¢ 3TUM HCHONB30BaNNCH
JUISL aHATM3a TUIACTHI MOIIHOCTBIO OOJIbIIe 2 M.

B  Hacrosmee Bpems A onpeAeneHUs
IMEKTPHUECKUX CBOWCTB IUTacTOB MPHUHAT
CTaHJApTHBIM KOMILIEKC MeTo/10B. Ho Tak kak oH, HU
Bcerna MH(GOPMATHUBEH M, HU BCErJa JaeT TOYHYIO
OIICHKY B paboTe ObljIa HCI0JIb30BaHa HHHOBAIIMOHHAS

TEXHOJIOTHS CTaTHCTHYECKOM HMHTEpIpEeTanun
MatepuaioB I'MC Ha  npeaMeT — BBISBIEHUS
MHTEHCUBHOCTEH BTOPUYHBIX TE€OXUMUYECKHUX

MIPOLIECCOB MPH WHIUKAINK He(PTEra30HaCHIIIIEHHOCTH
KOJIJIEKTOPOB. Mcronb3yeMblil METOJ CTaTUCTUYECKU-
KOppEJIMUOHHON  uHTepnpeTauuu jAaHHbIx [UC
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paszpaboran M.A. MenbHUKOM, JOCTUTTIIAM OOJBITHX
yCIIEX0B B M3Y4YEHHH HH3KOOMHBIX KOJIIEKTOPOB.
TexHOMOTHS OCHOBAaHA HA YHUKAJIHLHOM IIPOrPaMMHOM
KOMIUIEKCE, KOTOpas B IIECYAHBIX KOJUIEKTOPaX, Ha
ocHOBe cTtaporo ¢oraa marepuanoB ['MIC, a umeHHO
HEWTPOHHOTO TaMMa-KapoTaxa, TraMMa KapoTaxa,
KapoTaxka cOOCTBEHHOU MOJISIPU3ALHH u
COIPOTHUBIICHHS orpeaessieT WHTEHCUBHOCTH
BTOPHUYHBIX MPOIIECCOB. MeToMKa NMPOTHO3UPOBAHUS
3ajexell yriaeBosopoaoB OblIa YCIENIHO OnpoOoBaHa
BO MHOTHX TOCYIapCTBEHHBIX MPOTpaMMax.

lepxa B TOJIOBE THUIIOTE3y O BTOPHYHBIX
U3MEHEHHSAX  TOPHBIX  MOPOA,  CBA3AHHBIX  C
BEPTHKAIBHBIM IBIKEHHEM (IIIONAOB, OBUIM B3STHI
ONMOKM CKB@XMH C  pacIONararolMCs  PSIOM
TEKTOHWYIECKUM pa3iioMoM. B mepByio ouepenp ObL1n
CTPYIIUPOBAHBI U MPOAHATU3NPOBAHBI CEHCMUIECKHUE
npoduns uzydaemoro paitona. Mtorom siBuiack kapra
¢ OOOOWICHHBIMM M YTOYHEHHBIMH KPYIHBIMH
CHCTEMaMH DPa3pbIBHBIX HapyIICHHH JIOIOPCKOTO
reHe3uca. Cxema pacroioKeHHs U3y4aeMbIX CKBaKUH
Y TEKTOHMYECKUX HapyIICHUH NPUBEICHBI HA PUCYHKE

1. OxHako Ha OCHOBAHMH TOIYYEHHBIX PE3yIHTAaTOB

CTaHAapTHOU HMHTEPIIPETALIUU JTaHHBIX I'nc
HEBO3MOXXHO BEIWICHHTH BIMsiHHE HA YOC mOpomb!
MMOBEPXHOCTHOW  TPOBOIAMMOCTH,  OOYCIIOBICHHOMN

BTOPHUYHBIMH  3JICKTPOTIPOBOIAIIMMH MHHEPAJIaMH,
0o0pa3oBaHHEIMH B PE3yJbTaTe HaJIO)KEHHBIX
TEOXUMHUYECKHUX MPOIECCOB BCIEACTBUE MOCTYIICHUS
(mo cucreMaM pa3liOMOB U TPEUIMH 3€MHOM KOpBI) B
KOJUICKTOp  TIyOWMHHBIX  (uitouioB.  BrisBicHue
WHTEHCUBHOCTEH BTOPHUYHBIX MPOIIECCOB B MOPOJE-
KOJUIEKTOpE KpailHe Ba)kKHO ISl TIOMCKAa HU3KOOMHBIX
MPOAYKTUBHBIX  3aJIe)KEH,  MPOMYIICHHBIX  TPU
TPaIUIIMOHHON HHTEPIPETALINH.

CrnengoBaTellbHO, B Hadaje 3TH CKBaKMHBI OBLIN
M3yYEHBI Ha TIPEAMET BIUSHUS NPHYUH, CHIDKAIOIINX
Y3C «komnekrtopa. bBroia  mpominmrocTpEpoBaHa
BO3MOKHOCTH MIPUMEHEHUS TEXHOJIOTUH
cTaTUCTHYecKOol mHTenmpuranuu Matepuanos I'MC. 1
ObUTa MPOM3BE/ICHA MOMBITKA MPOBECTH KOPPEIISAIHIO
CKBQ)XMH, PACIOJIOKEHHBIX PSIJAOM C TEKTOHMYECKH-
HECOTJIACHOM 30HON U HU3KOOMHOCTBIO KOJIJIEKTOPA.

Puc. 1. Cmpymxypnas kapma no OI" «A» (nosepxnocmuv 0010pcKo20 0CHOBAHUSL) C BbIHECEHbIMU
MEKMOHULECKUMU HAPYULEHUAMU

ANTOpPUTM BBISIBJICHHS BTOPUYHBIX MPOILIECCOB B
Ka4yecTBE MHAWKATOPOB MPHCYTCTBUS HepTH W Tas3a B
MEeCYaHbIX KOJUIEKTOpax cleayrowmuid. B mnepByro
ouepesb, Ha MCCIEAYEMON TEPPUTOPUU H3Yy4aeMOTo
TOPH30HTA BEIOMPAEM HECKOIBKO JIECSITKOB CKBaXKHH C
WCIBITAHHBIMU MHTEepBajaMu. Mcroib3ys ONMUCaHHYIO
TEXHOJIOTHIO, 110 JaHHBIM [ MIC B MCHIIBITAHHBIX IIACTaX
omnpenensieM CTATUCTUYECKHE MHTEHCUBHOCTU
Pa3sIUYHBIX TPOIECCOB. 3aTeM COCTaBIIsIEM JIBE
Matpullbl: ¢ YB HachlllleHHBIMH U BOAA-CyXO
HaChIIICHHBIMM  IJIacTaMU. Bpluucngem  cpeaHue

BEJIMYMHBI HHTEHCUBHOCTEH MPOIIECCOB ¥ CPABHUBAEM
MOJy4eHHble  pe3ynbTaTel. BpiOupaem HaunOosee
pasnmuaronecss Mexay coboil (¢ YB- u Bopo-
HaCBIICHHBIMM) MHTeHCHBHOCTH. OHM u  OynyT
TIPeACTaBIATE c000i mHAnMKaTOphl. Jlanee, mpoBoaum
coptupoBky Bcero (YB- u B0JI0O-HaCBIIEHHOTO)
MaccMBa JIAHHBIX  BBIOPAHHOTO  HHJHMKATOpPa U
OIIpe/IesIsieM rPaHNYHbIC BEJIMYHMHBI B PAMKaX KOTOPBIX
BEpOATHOCTh  OmpenesieHus YB  HachIIEHHBIX
HWHTEPBAJIOB COOTBETCTBYET OIpeIeTICHHON
BEPOSITHOCTH.
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Omnpenenns TpaHUYHBIC BeIMYMHBI  YPOBHAX CpEOBl CEOMMEHTAlWH, TIPH KOTOPBIX
WHTEHCUBHOCTH, SIBILIOIIICECS WHAWKATOPOM  HAKAIUTMBAINCH TecUaHble Tesa 0apoB (TPHUOPEKHBIX

MIPUCYTCTBHS YTIIEBOJOPOOB, IPOBOJIMM BEIUHUCICHUS
JMAHHOM WHTEHCHBHOCTH B JPYTUX CKBaXHHAX
HCCIIeAyeMON TepPUTOPUN M, HA OCHOBE T'PaHMIHBIX
BEJIMYMH, BBIABISICM TIIEPCIICKTUBHBIC HHTEPBAIBI M
YYaCTKH.

Pe3yabTaTsl H 00CyKIeHIE HCCTETOBAHMIT

Ha nmepBom 3tarme ObUTH POpaOOTaHbI MPUYHHBL,
BIHSONIME Ha TToKazaTenu Y IC oTMeUeHHEIC B HaYale
CTaThU HA OTJIOXCHHUAX HU3y4aeMOr0 MECTOPOKICHUS.
JIiss moATBEepKIICHUST TCOPSTHYCCKUX HCCIICIOBAHUMN
OpuTa B3siTa BRIOOpKa CBBINIE 90 FOPCKUX ITECUAHBIX
WHTEPBAJIOB C IPOBEACHHBIMU HCIIBITAHUSIMH JIHOO
HaJIMYHAEM KepHa.

1. dammanerHas o00CTAaHOBKAa CEOUMEHTAIIAM.
Hakormienne OTJIOKCHUH mIacTa 10C1,
cTpaTurpa)uuecku MPUYPOUYCHHOI'O K BaCIOTaHCKOM
CBUTE, IPUXOJUTCS Ha IEPUOJ MOPCKOH PErpecCHU.
IMopoasr mmacta CGHOPMHUPOBATIKMCHE B Pa3IHYHBIX
(danuanbHBIX YCIOBHSX B OTHOCUTCIIBHO  Y3KOM
pUOPEKHOI 30HE MOPCKOTO OacceiiHa ceTMMEeHTAIlNH,
BIosb OeperoBoit nmHuu. Ha ¢one oOmero
pPETPECCHBHOTO  dTama  OCaAKOHAKOIUICHWS, MpHU
KOTOPOM  TIPOHMCXOAWIO (OPMHPOBAHUE IDIACTA,
TIPOXOAMIA HE3HAYUTEIBHBIE MOpCKHE
TPaHCTPECCUBHBIC LUKITEI, o0ycnaBIuBalomue
MIEPUOIUYCECKYI0 TIMHU3ALUIO pa3pe3a. B pesynprare
(hopmMupoBaIICh TJINHUCTHIC MOKPBIIIKH,
pazzemstromue Teno necyaHoro miacta KOC1 Ha Tpu
tdarnmanpabix Tena: FOC1/1, FOC1/2 u FOC1/3.

Qanuansaoe teno HOC1/1 umeer miomnagHoe
pacmpoCTpaHeHUE 10 BCEMY MECTOPOXKICHHIO, B
OTJIMYHXE OT OCTAJIbHBIX IPOIUIACTKOB, BCTPECYAOIIUXCA
JoKaIbHO. OTIOKEHHS 3TOTO TIAcTa OPMHUPOBAIHCH
game BCEro IMpPHU BBICOKHX THIPOJAWHAMHYECKIX

BaJIOB 1 0ApPbEPHBIX OCTPOBOB), & TAK JKE€ Pa3pe3aroIiX
WX pa3phIBHBIX TeueHWH. B mepmompl ocnabneHus
JUHAMWYECKOW  aKTHBHOCTH  BOIHBIX  ITOTOKOB
HaKaIIMBAJINCh 0CafIKu 3a0apOBBIX JIaryH,
BJIOJIEOEPETOBBIX TPOMOWH, MOPCKHX 3aluBOB. Bo
BpeMsi ¢opmupoBanus ¢anransHoro Tena HOC1/2
HaKaIIMBAJINCh TJIMHUCTBIE OCAJKU OTKPHITOI'O MODS.
AKKyMyJISITHBHBIE TIECYaHO-aJIeBPUTOBEIE Tena 0apos,
Pa3pbIBHBIX TEYCHHH, AJIEBPUTO-TJIMHHUCTHIC
OTJIOKEHUS JIaryH U 3aJMBOB B 3TO BpeMsl HAXOAMINCH
Ha HavyalbHOM 3Tane ux Gopmuponanus. PannansHOE
tenno HKOC1/3 mnpexacraBmneHo ¢amusMu TOJOBHBIX
4yacTe pa3pbIBHBIX TEYEHUM, MOPCKUX 3aJUBOB HU
naryH. @opMupoOBaHHE MPOILTACTKa MPOMCXOIWIO Ha
CaMOM HAYalbHOM JTalle PErpecCHBHOTO  IIHKJA
0Ca/IKOHAKOIIJICHUs], 0] ITaBEHCTBYIOIINM BIUSHUEM
HHU3KODHEPTeTUYHBIX BOJHBIX TOTOKOB.

B cumny cxomHeIx ycnoBuit (OpMHUpPOBaHUS
0CaJIKOB B €IMHOW MPUOPEKHO-MOPCKOH 0OCTaHOBKE,
(daupanpHas, JUTOJOTMYECKass M HeTpodu3ndeckas
XapaKTepUCTUKA TPUBOAMUTCS JUII HUX COBMECTHO.
CnenoBarenbHO, oleHKa Y OC ropHBIX NOPOJ A0JDKHA
ObITh HMIOCHTHYHA I BcCeX (palManbHBIX — Tel
BaCIOTaHCKOW CBHTHI.

2. Hammume TNMUHHUCTBIX MUHEPAJOB B IIEMEHTE
KOJUIEKTOPOB M TJIMHHCTBIX mpocnosix. Ilocne
MIPOBEICHNUS peHresodazoBoro aHaIM3a Ha
COOTHOIIICHHE INIMHUCTBIX MUHEPAJIOB B IEMEHTE OblIa
NpOU3BEICHHa  TPYNHpPOBKa 1O  (anualibHOM
NpUHAJIKHOCTH. M3 mpeicTaBlieHHBIX JaHHBIX B
tabiauie Nel MBI MOXKET CJeJIaTh BBIBOJI O TOM, UTO
HHUKaKHX 3HAYMMBIX OTJIMYHMii, KOTOPbIE MOTJIN ObI 1aTh
pasHyto oneHKy YOC He CyIecTBYIOT.

Tab6muma 1.

Pe3yabTaThl peHreHo¢)a3oBoro aHaJAu3a rIIMHUCTONH COCTOBJIAIOLIEH FOPHBIX MOPOJ
3TAJIOHHOMY PSIY CKBA’KHH

CoOTHOIIICHHE TIIMHICTHIX MAHEPAJIOB B IIEMEHTE KOJUIEKTOPOB H
QanmanpHas Jlutonoruyeckoe
na OLICAHME TIIMHHCTBIX MPOCIIOSNX
Pyn Kaomuaut,% Xnopur,% ['uapocmona,%
[Necuanuk
IOCl1/1 . 50 18 12
CpEITHE3EPHUCTHIN
[lecuanuk
K0C1/2 . 45 25 17
MEJTKO3EpHUCTBIN
ITecuanuk memnko-
I0C1/3 . 48 27 11
CpeITHE3EPHUCTHIN
3. Amnumzorponus. Ha ¢otorpadum kepHa  TOCIEIOBATEIBHOCTH MECYaHUKOB u TJIMH
otobpanHOoro U3 ¢ cKkBaXUHBI NeXX 126 oobekra FOC1, mpaktmdeckm orcyTtcTByeT. CTOWT yd4ecTb, dTO
n300paxkeH cpemHe3epHUCThI mecuanuk (Puc.2). B paspemaromas CIOCOOHOCTH reoQU3NIECKIX

HCCIeJyEMOM HHTEpBAJIE OTMEYCHO MOHOJIUTHOC
CTpOCHUEC, u MMPpUCYTCTBUC JKEJIC30COACPIKAINX
MUHEPAJIOB B JIMIEC NUPUTA. HpI/I aHaJIn3¢€ 3TaJIOHHOI'O
paaa CKBaXXHUH aHOMaJIbHas MUKPOCJIOUCTAA

IpuOOpOB Kak/IbIH pa3 coBepiieHcTByeTcs. Y 310 naer
HaM TMpaBO TOBOPUTb, O MHUHHMAILHOM BIIMSTHUU
AQHU30TPONMH HA UCTUHOE HACHILIEHUE TOPHBIX HOPOL
B MICCIIEyEeMO BBIOOPKE CKBaXKHH.
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4. AHOManbHO HHU3Kas MUHepaju3alus Iuia-
CTOBBIX BOJ. [I3yuaemble OTIOKEHUS SBISIIOTCS
TUAPOJNHAMHUYECKOMN
MJ1aCTOBBIX
TIOMEHCKUX OTJOXCHUH SBIICTCS TWUIHYHOW IS
IOpcKUX oTnoxkeHui. I[lpu enuHOW MuHEpanuzauuu
mactoBoi Boabl miact FOC1/2 ckBaxuusr NeX X126,

eTUHON
Hepanu3auus

Puc. 2. ®omoepagus xepra nracma FOCI u3z cxeaxcunvt NeXX126

BOO

CHUCTEMOHM.

Mu-
u

BaCOraHCKUX

BaCIOraHCKOM

CBUTHI

HHTEPIPETUPYETCs KaK TPaJUIMOHHBII KOJIEKTOp, a
miact FOC1/1 sBnsercs HuszkoomueiM (Puc.3). Ilpu
XMMHUYECKOM aHaln3e BOIblI MO (alHaIbHBIM TelaMm

MOJTY YHITH o0mryro

MUHepaIn3auio B paiione 22,4 mr/in. CnenoBaTensHO,
CBS3BIBATh HHU3KOOMHOCTh KOJUIGKTOpAa C HH3KOH
MUHEpaIA3aIliel IaCTOBBIX BOJI, HEKOPPEKTHO.
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SINGFLOAEr N T T 1 T 1 1 T TG LEMEF BT ISR L0,
20 0.034 GO0 2 4 6 8 101214 17— _fr 171
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Puc. 3. 'eonozo-eeousuueckuil nianuiem ¢ GuibmpayuoHHO-eMKOCHHbIMU
ceoticmeamu naacma FOCI NeXX126
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5. IlpucyrcTBHe MHHEPaJOB C 3JIEKTPOHHON
npoBoanMOCThl0. Hambombmiee pacmpocTpaHeHune B
M3Y9aeMBIX OTIIOKEHHUAX uMeeT muput (Puc. 4).

Puc. 4. @omoepadghus kepua nracma FOC1 u3 cxkeascunvt NeXX126 ¢ ommeueHHbIMU 8KAIOUESHUAMU RUPUMA

o pe3yJbraram N3yUYCHUS nudoB
BEPXHEIOPCKUX W CPENHEIOPCKHX  OTJIOKEHUH
OTMEUYECHO HAJIMYHUE B KOJJIEKTOpaxX CyJb(QHIOB jKele3a
B JIMIE NMUPHUTA M MapKa3uTa. XapakTEpPHO HAINYUE
TIIOOYJISIPHOTO MUPUTA, CKOpPEE BCEro, HMEIOLIEro
METOCaMOTHYECKOE IIPOUCXOXKICHHE.

CornacHO OMHUCAHWIO NUIM(POB W ITaHHBIM
PEHTI€HO-CTPYKTYpHOTO aHaju3a IIPOBEIEHOTO IO
oOpasiiaM KepHa HCCIIEAyeMOTO MECTOPOK/ICHNS,
CONIEpXKaHHE MHUPUTA B IUIACTAX FOPCKOW TPYIIIIEI
BCTpEUaeTCsi IIOBCEMECTHO M KOJIEONIeTCs B Mpezernax
ot 1 1o 10%, cocTaBisis B cpeiHEM pa3HbIe 3HAUSHUS,
M 4acTo He o0pa3ys MPOBOJIIUX LIENel, U3-3a KOTO-
pbix mpoucxoaut cHmwxkenue YOC. M Ha ocHOBaHUH
BBILIEU3JI0)KEHHOTO MOXKHO CJIeJlaTh HE INPaBUIIbHBIE
BBIBOJIBI. A HMMEHO cliesiaTh BBIBOJI 00 OTCYTCTBUH
CYLIECTBEHHOTO BIIMSHUS IHPUTA HA JJIEKTPUYECKHUE
MOKa3aTeN Teo(U3NIecKoro KapoTaxa. MHorue
3a0TyKICHUS CBS3aHHBI C IMOWCKOM TPOTSHKEHHBIX
HENPEPHIBHBIX Tell, OPUSHTUPOBAHHBIX MapauIeIhbHO
JUHUSIM ~ DJIEKTPUYECKOTO0 TOoKa. Takoil moaxon
OomMO0YeH M MPHUBOAUT K MPOITYCKY HPOTYKTHBHBIX
HU3KOOMHBIX ~ KOJUIEKTOPOB. MHOTHMH  yYEHBIMH
HEKOPEKTHO CTaBUTCS TEHE3HC OTHX MHHEpaJoB-
MPOBOJHMKOB. MOXXHO YK€ C YBEpEHHOCTHIO CKa3aTh,
YTO B pe3ysibTare MeTamMop(u3Ma MOJIUMHUKTOBBIX
MEeCYaHbIX  KOJUIEKTOPOB  OOpa3yloTCs  Takue
BBICOKOIIPOBOJISI[E ~ MHUHEPAJbl  KaK  IHPHUTHI,
XaIIbKOIIUPHUTHL, KPYCTU(PHUIIMPOBAHHBIC XJIOPHUTHL U
JpyTHeE XKeJIe30Cco/1eprKalline MUHEepaIIbl, HOHHKAIOIINE
Y3C nnacra. OOpa3oBaHuUs ayTUT€HHBIX MUHEPAJIOB B
TOPHBIX IOpPOJaX TPH BTOPHYHBIX TCOXUMHYECCKHIX
mporeccax B OOJIBIIMHCTBE CBOEM OOYCIIOBJIEHBI
HaJIOXKEHHBIM 3IIUTEHE30M, IIPOXO/ISIINM B pe3yJIbTaTe
CyOBEpTUKAIBHOM MUTpaLuu (o108 1o

MPOHUIIAEMBIM ~ 30HaM  JUTOC(Epbl,  BCIEACTBHE
JIEHCTBUS IPaIuEHTa JIMTOCTaTU4ECKOro AasyieHus. 11o
MHTEHCUBHOCTSM BTOPUYHBIX TEOXUMUYECKUX
NIPOLIECCOB MOKHO CYIUTh O XapaKTepe HACBIILECHUS
miacTa M BBIIESATH ~ UHTEPECYIOIIME  Hac
YIIIEBOOPOJHBIC UHTEPBAJIbI.

IIpuBeneHHbIe IpPUMEPBl  HHTEHCHBHOCTEHN
BTOPUYHBIX IIPOLIECCOB B KA4eCTBE MHIUKALUU
NIPUCYTCTBUSA YIIE€BOLOPOAOB IO3BOJLAIOT BBIAEIATH
JBE KaTeropuu HHJUKAaTOPOB. Bo-nepssIx,
WHTEHCHBHOCTb TPOIIECCOB MOKET OBITh IOKa3aTeleM
He(Tera3oHachIIIEHHOCTH CaMoro IUIacTa, B KOTOPOM
MpOWEN TeOXUMHYECKUI Ipolecc, 00YCIOBICHHBII

TIPUCYTCTBUEM VB; BO-BTOPBIX, cpenHss
WHTEHCUBHOCTb  IIPOLIECCOB B NEPEKPBIBAIOIIUX
IacTax SBJAETCS UHAMKATOPOM  HIDKEJIEKALIUX

3ajexeld YB, BciencTBue Toro, 4To CyOBepTHKAIbHASL
(c HU3Y BBEpX) MHUTpaLUsl CMECH THAPOTEPM, HEPTH 1
rasa o0s3aTenbHO OyAeT NPUYMHOM T€OXMMHYECKHX
peoOpa30BaHNil BEpXHEIEKAIINX TOPOJI.

Ha ocnoBe wmarepuanoB ITUC »TanoHHBIX
HCIBITAHHBIX CKBaXKHH ObLTH onpeaeneHbl
MHTEHCUBHOCTH TaKUX BTOPUYHBIX IPOLECCOB Kak
KAaOJNMHUTH3AIMA, KapOOHaTH3auus, MNEeIUTU3aINs,
MUPUTH3AIUSA U CTATUCTUYECKUI MapameTp JABOWHOTO
SJIEKTPUYECKOTO cllosg i YB  HachllIEeHHBIX U

BOJIOHACBHIIIIEHHBIX ~ MOPOJ. AHanu3  JaHHBIX
MOKa3bIBa€T  yBEIMYEHHE  IPAKTHYECKH  BCEX
MHTEHCUBHOCTEH BTOPUYHBIX MIPOLIECCOB B
He()TEHACBHIIIEHHBIX ~ WMHTEpBAJaX  OTHOCHTEILHO
BOJIOHACBHIMIEHHBIX. OJTO  0E3yCIIOBHO  SIBIISIETCS
MOJTBEPKACHUEM CBA3H HCCIEAYEMBIX BTOPUYHBIX
U3MEHEHUH c YII€BOAOPOAAMHU. Hawuboiee
I0Ka3aTeIbHBIM SIBIIICTCS nokasaTeib

WHTEHCHUBHOCTEU TIMPUTU3AITUUA.



[ |
East European Scientific Journal #12(76), 2021 EESIL

50
Tab6muma 2.
Pe3yabTaThl cTaTucTHYeckoii mHTepnperanun T'UC 1 HedTe- H BOJOHACHIIIEHHBIX HHTEPBAJIOB
Hacpimenue Ixaomn. y.en. Ikap0.. y.em. Inmp. y.en. Inen. y.en. Imc. y.en.
Bona 0,1660 0,2270 0,1840 0,1530 0,1670
Hedts 0,1489 0,2179 0,2947 0,1596 0,2322
Hedts/Boma 0,8970 0,9599 1,6016 1,0431 1,3904

B mpomecce ucnonb3oBaHUS HOBOIO METOAA
MHTEPIPETALNH BAXHO OBUIO YJOCTOBEPHUTHCS B €ro0
BanuaHOCTH. Hambonee MOCTOBEPHON MPOBEPKOit
BaIMJHOCTH  METOJa  SBJISIETCS  CONOCTaBICHUE
pe3yJIbTaToOB CTATUCTHYECKON MHTEPIIPETaI[MH JaHHBIX
I'MC ¢ pesynbraTaMu HCHBITAHUS W OMPOOOBAHUS
CKBaXMH. Ha pucyHke 5 TIpuBEIEH TIeoyoro-
reopu3NUYecKuil TUIAHIIET CKBaXUHBI XXX94 ¢
HU3KOOMHBIM TutactoM FOC1/2. U3 omyOmrkoBaHHBIX
JAHHBIX CIEYeT, YTO IPUTOK MPAKTUIECKH O€3BOTHOM

MPOUHTEPIPETUPOBAHHOTO KaK BOJIOHACHIIICHHBIN,
TaK KaK OH XapaKTepPH3yeTCs MOHMKCHBIM YCITbHBIM
JNIEKTPUYCCKUM COTIPOTUBJICHHEM. 12 HWHTEPBAJIOB
Obutn  mmepopUpPBOAHHBI M HCIBITAHBL IO
MPOBEJCHHON CTATUCTHYECKON HMHTpenmperanuu. Bce
OHHU OTHOCHJTUCH K YHCITY HUK3KOOMHBIX KOJIICKTOPOB,
HO C MPUCYTBHEM YTJIEBOIOPOIOB IIPpU HCIIbITAHUH. W3
Hux 1o 11 uHTepBamaM ObUIM TOJIyYCHBI MMOKA3aTEIN
BTOPUYHOW MUPHUTU3ALNH BbIIIEC T'PAHUYHBIX 3HAYCHU I
He(TH-BOA. CrenoBaTeibHO, KO3 PHUIIIEHT

HeTH TIOTY4YEH n3 HHTEpBala, YCIEIIHOCTH COCTaBIAET 0K0JIo 91 %.
[=] —BK | e MK Knp Kn Y3C | KHr
=2 | f—T— T T T T T T |3LGFL0*§’WG_H-'9‘$IGFLS BFLOA
52 (08 840|0 2 4 6 8 10 12 14 17 ID[I]]1325' 1r 1
'é-g RODS — WK o040 (= 0 90|00.84
T 1T T T T T 1
q,é? 0.322 200 | 400 200 0
e ROO7 —nc
I Koath. paf. tonwy,
g 3G (1997 200 0 D6 2014
= g g% RO10 onn
I L | e N N N S A
e 2037 2000010 20 30 40 80 60 70 80 100
| — RO14 . — [opuaoHT
2032 200
— RO20
T T ™
1.81 200
34
1-350 Mepdopaumua

2694 4] ] -

Puc.5. I'eonoco-zeopusuneckuii naanuwem ¢ puibmpayuoHHO-eMKOCHMHbIMU

it 10

ceouicmeamu naacma FOCI ckeaorcunvr NeXXX94



[ |
DM £t European Scientific Journal #12(76), 2021

51

6. Hannume kanHana rinyOuHO#M QuibTpaimy.
HaoxeHo-3MUreHeTHUECKHe MPOLIECChl eCTECTBEHHO

00yCTIOBJICHBI (rronoMuTpaIei. Ho, 10:
MHTCHCHBHOCTH CBS3aHBl HE TOIBKO C BpEeMEHEM
TEYeHUS  JKUAKOCTH, HO H C  BpPEeMCHEM
npeoOpa3oBaHus, T.€. CKOPOCTBIO  XHUMHYECKHX

peaxuuit. Ho, ecnu toMuHupyromeil peakiyeil kKakoro
— 10O Ipoliecca BO BCeX MECYaHbIX MOPOAaX OCTAETCs
OJlHa U Ta XK€ peaKiys, TO U3MEHEHUE HHTEHCUBHOCTH
9TOr0 mpoliecca B pa3pe3e CKBaXUH OyleT cBsi3aHa
TOJBKO C ¢uibTpanueid ¢uitonnoB. B sTom ciyuae
MHTEHCUBHOCTH BTOPUYHOTO ITPpeo0pa3oBaHus Cpeibl B
3HAYUTENBHON CTENEHU 3aBHCUT OT MPOHULAEMOCTH
nopod. M3 COBOKYIMHOCTH BCEX PacCMAaTPHBAEMBIX
HaMH [IPOLECCOB

7. wHambollee MOOXOMAIIMM [UIS WHIWKALNHA
MPOHHULAEMBIX 30H SBIAETCS MpPOLECC BTOPUIHOMN
OUpUTH3alMUM.  MHOTHE  CHEIMaJIMCTBl  4acTo
MpeHeOperanT yTBEpKIECHHEM, YTO TEKTOHHUYECKHUI
¢dakTop He TOJBKO (OPMHPYET TNPOAYKTHBHBIE
CTPYKTYpbl, HO M BIUS€T HAa WHTCHCHUBHOCTb
BTOPHUHBIX ITPOIECCOB B MECUYAHBIX OTJIOKCHUSIX.

IIpopaboTar qaHHBIC CeicCMOpa3BeaKH, OblIa KaK
yke OBUIO CKa3aHO paHee Oblla YTOYHEHAa CETh
pa3sphIBHBIX HApYLIEHHH OOIOpPCKOro komiiekca. Ha
pUCYHKE 6 BBIHECEHBI PE3yJbTaThl CTATUCTHYECKUX

0,7
o
()]
> °
S 06
=0
©
x
=
£ 05
o
by
C
0
~ 04
) ®
o . &
I
T . 9 o °
503 °
5 opes.. © ¢
I'E "'-...,
g 0,2 o © P I,
° ‘@
é °
Q 0,1
Q
[
I
S 0
0 200 400 600

uccienoBanuii marepuanoB ['MC, c¢ pesynbpraramu
00pabOTKN CEHCMHIYECKUX NAHHBIX IO OTPaKArOITIM
TOPH30HTAM M PAaCCTOSHUSAMH JI0 Pa3ioMoB. bim3ocTs
pa3noma TPEAIoNoTaeT TIOBBIIICHOE IPOSBICHUE
WHTCHCHUBHOCTH TIPOIIECCOB HAJIOKEHHOTO SIIUTHHE3A,
a WMEHHO BTOPWYHOW mmpuTm3aunu. Habmromaercs
COOTBETCTBYIOIIAs] 3aKOHOMEPHOCTh, C YBEIMYCHUCM
PACCTOSIHUS OT TEKTOHHMYCCKHUX Pa3pyIICHUN 0 MeCTa
HCCIieIOBaHus (T.e. JIO CKBaKUHBI) YMCHBIIACTCS
¢unbTpanus (B HE3aBUCUMOCTH OT TPEIIMHOBATOCTH),
YTO ¥ TMPHUBOJAUT K TIOHIDKCHHIO HMHTECHCHBHOCTHU
npeoOpa3oBaHus MOPOABL. B ciiyuau mpucyTcTBHs Ha
n3ydaeMon IuIomaan c(GOPMHPOBAHHBIX CTPYKTYP,
MPUYPOYEHHBIX K pa3jioMaM, TO WHTCHCHBHOCTh
HEKOTOPHIX BTOPHYHBIX IPOIECCOB, MPEXIE BCETO,
Oyzner CBs3aHa c MUTpanuei (hmronmoB.
VHTCHCHBHOCTH BTOPWUYHOW TNHPHUTHU3ANUU MOTYT
CIIYXKUTb KPUTCPUEM OLCHKU BEPOATHOCTHU PACCTOSIHUA
JI0 OrKaiiero pasioMa. DTo MPaBUIIO pabOTaeT U B
00paTHYI0O  CTOPOHY. COOTBETCTBEHHO,  3HAs
PACcCTOSIHUE OT IUIACTOINEPECCUCHHS 10 OJIMKAUIIero
m1aTGOPMEHHOTO pa3jioMa, MBI MOXXEM OICHUTh
BO3MOXXHBIC HMHTCHCUBHOCTHU SIUTICHECTHYCCKUX
W3MEHEHHH B CKBakuHe. U, ciemoBaTenmbHO, Ooiee
BHAMATEJbHO OLEHUTHh HU3KOOMHBIC KOJUIEKTOpa B
JTAHHOW CKBaXXWHE.

R2 O 3641

800 1000 1200 1400 1600

PacctosHmne po 6amkaliwero pasnoma, m

Puc.6. Conocmasnenue cmamucmuueckou UHMeHCUBHOCMU 6m0pllllHOZ/7 nupumusayuu no CKeas;cuHam om
njiacmonepece4erus 00 OnudIcatiuie20 MeKmoHU4ecKko20 pasioma

3akaouenue

PaccMoTpeHne BO3MOMKHBIX MPUPOIHBIX MPUUUH
MOSIBJIEHUS. HHM3KOOMHBIX KOJUIEKTOPOB TO3BOJIUJIO
BBISIBUTH HUCTOYHHMK CHIDKeHH YOC, KOTOpBIM
aKTHBHO NPUHEOPETAIOT NPH OIEHKE MPOIYKTHBHOCTH
OTJIO)KEHUH Ha M3y4aeMOM MECTOPOKICHHUH.

Amnanu3 1 00001eHe MPUINH 00pa30BaHUs HA3-
KOOMHBIX  He(TEra3oHACHIIIEHHBIX  KOJUIEKTOPOB
MO3BOJIUIIN  BBIZICJIUTH JBE OCHOBHBIE TPUYHHBI,
00yCTIOBIMBAIONINX CYIIECTBOBAHHE HU3KOOMHOCTH

TOPHBIX MOPOJ: HAIWYHE BTOPUYHOW MHUPUTH3ALUN U
TEKTOHHYECKHAN Mporecc, OoOpasyrommid KaHaJbl
(hITFOHIOMUT paIHi.

VHTEeHCUBHOCTh BTOPUYHOW MUPUTHA3AIUN UTPACT
BRKHYIO poJib B KayecTBe HHAUKaTOpa
He(TEra30HACHIIIICHHOCTH B HU3KOOMHBIX IT€CYAHBIX
HHTEpBaJIaX YHHUKAJIBHOTO MECTOPOKICHHUS
Cypryrckoro cBoma. Jlo HacTOSIIEro MOMEHTa
€IMHCTBEHHBIM peleHueM 00OHApYKEHHS
HU3KOOMHBIX KOJUIEKTOPOB  SIBJSUIOCH  MCIIBITAHUE
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HU3KooMHOM dacTh miacta FOC. Mcnoms3ys MeTon
CTaTUCTHYECKONH wWHTeprperanmu marepuanoB [UC,
JUIL  OTIPENENCHUS] YCPEOHEHHOM HHTCHCHUBHOCTH
NUPUTH3AIMHA B IECYAHBIX  IUTACTaX, MOXHO
ONPEICTNTh XapPAKTEp HACHIMEHNS HCCIEIyEMOTO
TOPU30HTA C BBICOKOMU J0JIEN BEPOSITHOCTH.

Cpennsist WHTEHCUBHOCTD BTOPHYHOM
NUPUTU3ALMN 110 MECYaHBIM OTJIOXEHHUSIM MOXKET
CITY)KHUTh WHMKaTOPOM ¢mongomurpanuy,
MPUCYTCTBHEM-OTCYTCTBHEM Pa3JIOMOB M TpPEIIMH B
NOKphIIKE ¥ (yHIaMeHre. MakcumainbHoe
paccTosiHHE [0 TEKTOHWYEKUX HapylleHuH, mocie
KOTOPOTO BTOPHYHBIE H3MCHEHHS HWHTCHCHBHOCTEH
MUPUTH3AINA HE WHQPOPMATUBHEL, cocraBimsier 480
METPOB.

Omnpenenus TpaHWYHBIC BEJINYNHBI
MHTEHCHUBHOCTH, SIBIISTFOIIIIECS WHIIKaTOPOM
MPUCYTCTBUSL  YITIEBOJAOPOAOB, OBUIM INPOBEICHBI
BBIYHUCIICHUS I[aHHOfI HWHTCHCUBHOCTU B JpYyrux
CKBO)XHHAX MCCIIEyEeMONH TEPPUTOPHH W, HA OCHOBE
TPaHUYHBIX  BEJWYWH, BBIABIEHO TmoOpsaka 16
TMCPCHOECKTUBHBIX NHTCPBAJIOB.
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