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/ 100-a nigcymkoBa HaykoBa KOH@epeHLis npodecopCbKo-BUKNIaAaLbKkoro nepcoHany
@ BYKOBMHCBKOIo AEPXABHOIMO MEAMYHOIO YHIBEPCUTETY

/ad
may play a role in influencing the individual response to exogenous exposures in a complex “gene—
environment™ interaction [Hunter M., 2014; lavicoli 1., 2016].

The aim of this review is to critically examine available new literature data and results of
authors research to provide a comprehensive overview on susceptibility aspects potentially
affecting heterogeneous responses to hazards exposure and diseases development.

The epigenome is a dynamic mediator of gene expression that shapes the way that cells,
tissues, and organisms respond to the environment. The structure and function of cells, tissues, and
organism is determined by the differential expression of approximately 20 (00 genes [Pruitt M. et
al., 2009]. Imitial studics in the cmerging ficld of «toxicocpigenctics» have described cither the
impact of an environmental exposure on the epigenome or the association of epigenetic signatures
with the progression of disease; however, the majority of the pioneering studies examined the
relationship between discrete epigenetic modifications and the effects of a single environmental
factor [Bowers E.. McCullough Sh., 2017]. llowever, the situation has changed in 2013 when the
key role DNA methylation level was proved. Horvath and Hannum Epigenetic clocks show DNA
methylation age ol human tssues and cell types. It 1s an integrated and truly universal epigenetic
biomarker of aging for lifespan and health span [Horvath S., 2018]. In this context the link with set
of biochemical susceptibility markers such as methyltransferases and acetyltransferases became
clear. Many toxicological and hygienic studies shows that susceptibility to xenobiotic exposure
depends on activity level of N-acetyltransferase: pesticides exposure [Korotun.O..Vlasvk L., 2014],
cadmium intoxication [Kmet T., 2018] and many other. Most of the authors believed, that
pathogenesis of that connected with participation of N-acetyltransferas a key enzyme in chain of
detoxication mechanism. However, considering data above, participation of N-acetyltransferase in
process of DNA methylation is considered to be important pathogenetical chain as well. This fact
would also explain linking the activity level of N-acetyltransferase to development of diseases
(bronchial asthma [Koloskova (., 2015] and many other) intoxications (nitrates [Korotun .,
Vlasyk L., 2012] and so on) which are not pathogenically direct connected with acetylation
themself.

[t is also worth noting. that behavioral and lifestyle factors (such asdiet. exercise, education
and so on) were proven to be able to influence on DNA methylation age of human tissues and cell
| Whitsel E., Horvath S., 2017], thus, genetically determined susceptibility could be modified.

Conclusions. Risk of a disease development, lifespan and healthspan in genetically
susceptible population group can be moditied by behavioral and lifestyle factors. The scientific
studies of susceptibility biomarkers should include both genotype and phenotype research to reach
proper validation and qualification.

Kymnip O.B.
ACOUIATHBHI 3B'SA3KH [IOPYUIEHBb KHITKOBOI'O MIKPOBIOLUEHO3Y
3 IOKAZHUKAMU JIIIAHOT'O OBMIHY
TA CTPYKTYPHO-ODYHKINNOHAJBHUMHMA 3MIHAMMU
CYJIUH BACENHY YEPEBHOI AOPTH
Y XBOPHX HA APTEPIAJILHY I'IIIEPTEH3IIO
JANEXKHO NOJIMOP®IIMY 'EHA AGTRI1 (A1166C)
Kagheopa ciciciu ma exoaorit
Buyutt depacasnuii naguaionuit 3axiad Vipainu
« BYKOGUIICLK UL OePAHCABNULT MEQUHN UL YHIGEPCHMEM )

Ha cporoanl akTyanbHUMH € JOCILIAKEINS [eHlB-KaHIUIATIE ecellinol apTeplannuol
rimeprenzii (EAI) mopo imeHTudikamii mapkeplB IHAMBIIYANBHOI CXHIBHOCTI JO CYNYTHIX
NATONOTIUHUX 3MiH KHMIIKOBOTO MiKpoOiomcHO3y, McTalOMYHHMX NOPYUICHb Ta CTPYKTYPHO-
{DYHKIIOHATBHUX 3MiH apTepil MacTHIHOTO THITY.

MeToo pocniakedb OyI0 NpoaHami3yBaTH acOLIATUBHL 3B'A3KH MOPYLIEHB KHIIKOBOTO
MIKpODIOIEHO3Y 3 MOKa3HMKAMM JIMITHOTO OOMIHY Ta CTPYKTYPHO-GYHKIIOHANBHUMH 3MiHAMH
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BYKOBMHCBKOIO OEPXXABHOIMO MEANYHOIO YHIBEPCUTETY N

cyauH OaceifHy uepeBHOT aopTH y XBopux Ha EAI 3anexno moniMopHsmy reHa peuentopis
anriotensuny II 1-ro tuny AGTR1 (A1166C).

Obcrexxeno 104 xsopux na EAT I-III cragii maakocti (48.1% sxanok 1 51,9% 4qonosikie,
cepenuid BIK — 53,2487 poKiB) 3 BHKOPUCTAHHSAM EMiIEMIONOTIYHUX, 3aTaJbHOKTIHIMHUX,
TeHeTHUYHWX, MIKpOOIONOTITHHX, CTATHCTHYHO-AHAMITHUHAX METOMIB JOCTIUKeHE. JocmIkeHHs
TOBIIUHH "iHTHMa-Meaia" (TIM) depeBHOT aOpTH Ta KpOBOILTHHY ¥ BepXHIH Me3eHTepialbHiH
aprepil (BMA) BMB4anu 3a A0OOMOTOIO OY¥IUICKCHOrO cKanysaudg. I pyny kourpomo cknann 20
MIPAKTHYHO 3J0POBHX OCIO.

Y xBopux Ha EAI Il (n=42) i Il (n=48) craniit aucbakrcpios II-1V cTyncHs BugBASIH ¥
95,1% 1 95.9% BHNAIKIB BIAMOBIAHO, W0 Oyio BiporigHo vacTime (p<0.001), HIK ¥ DAllieHTIB 13
EAD I — 64.3%. 3a pesyabTataMu AOCALITKSHHS MOPOKHUHHOT MIKPODIOPH THCTAIBHOTO BLAALTY
ToBCTOl KHIKH Yy HocliB CC-remotumy rena AGTRI1 BipoTigHO dHacTime AiarHOCTYBATH
mucbaktepios 11, aemo Menme [V CTYTMEHIB TAKKOCTI, HIX ¥ XBOPHX 13 A-aleneM: BIIMOBIAHO
80% 1 10% mpotu 51,1% 1 22.3% (p=0,004). ¥V xgopux Ha EAI II 1 III ctamiif cnoctepirann
BIPOITAHE 3POCTAHHS PIBHIB 3araisHoro xonecrepony (3XC), xonectepony JuoipoTeiHiB HU3bKOT
minbHocTl (XC JIITHIL), tpurnivepuaip (TT) ta ingexcy ateporenHocti (IA) y mopiBHAHHI 3
nmanientamu i3 EAT | c1. Ta npakTHyHO 310poBUMU ocodaMH, X0.I1eCTepon NinonpoTeidiB BUCOKOL
minpHoeT (XC JIIIBIII) BiporigHo 3mMeHIIvBapcs 31 30iMbIIeHHAM TAxKocTi EAL v xBopHX Ha
EAT III cT., K v JKiHOK, Tak i1 4o:10BiKiB. mpoTH Takux i3 EAL 1 c1. Ha 14.3% 1 28,0% (p<0.05)
BinnoBiAHo. ¥ nauieHTiB 13 C-anenem rena AGTRI1 cmoctepiranu eiporiavo Oiabmmii TA, HIK ¥
HociiB AA-renotuny Ha 8.8% i 29.9% (p<0,05) BiamosigHo. AHANI3 KOPETAUINHAX 3B I3KIB
TAAKKOCTI KUITKOROTO JIMCHIORY 13 TOKAZHUKAMH JIMI;THOTO OOMIHY TIOKazaR, 1Mo v XROpuX Ha EAT
[T mucdios II-IV cTyneHiR TSHKKOCTI MaB JIOCTOBIPHY 3&I€KHICTH B TUlasMororo pigHd 3XC Ta
XC JOIHOL (r=0,60, p=0.005 1 =0.59. p=0,048 Bianoeigno). ¥ nociie C-anenss cnoctepiranu
BIpOTIOHUI 3B'S30K TKKOCTI auchiozy 3 [A (r=0.29-0.39, p=<0,046-0,031). Tsxkxicts muchiozy
npsMo 3anexana Big pisHie 3XC 1 XC JITTHII v xsopux Ha EAI i3 CC-reHotunom {r=0,72,
p<0,001 i r=0,67. p=0,001 BiamoimHo) Ta 3BopoTHO BLI yMicTy XC JIIIBII (r=-0,55, p=0,012).
Taxxicte aucOiosy Biporiado npamo kopemoBana y xeopux Ha EAL 111 11 ctamiii i3 TIM uyepesHoi
aoptu {r=0,64-0.80, p=<0,04-0,001). ¥ xeopux i3 CC-reHOTUNIOM KiHIIEBO-AIACTOMIYHA IIBHIKICTE
KpOBOTOKY ¥ BMA 3BOPOTHO BIpOTIAHO KOpenioRana i3 TskkicTio aucbiosy (r=-0,46, p=0,039), a
3XC 1 XC JIIHIL nnasMu KpoBl BH3HA4YaR BedMuuHy TIM depeBHOT aopTH 1 IIBHAKICTE
KpoBomiuHy y BMA Tta nossy aucoiosy III crynens taxkocti (r=0,48-0.73, p<0.022-0,014).

Buspneni acouiaTHBHI 3B'M3KH € pe3ynbTATOM peatizarii reHeTHYHO JeTepMIHOBAaHOI
CXMITBHOCTI XBOpHX Ha EAID 10 pO3BHTKY BaKKHX AUCOIOTHYHHX TOPYLICHB, SIKI BHHHKAKOTH HA
{hoHI NopyIleHD il IHOre oOMIHY. CTPYKTYPHO-(YHKIIOHANEHHX 3MIH YepeBHOTO BLUILY aopTH
Ta BEPXILOT MesenTeplanniol aprepil. OTpuMall Janl BKA3YIOTL HA MOMIMBICTE 1ILAUBIAY ANLIIOTO
T€HOTHII-3AIEIKHOTO TPOTHO3YBAHHS IMOBIPHOCTI BaXKKHX JUCOIOTHMHHMX MOPYINEHB Y XBOPHX HA
EATDIT i Il cTaniit 3 McTo0 3a0¢3MCUCHHA 1X CBOEYACHOT MPO(INaKTHKH,

Macikepuu A FO.
CAHITAPHO-TITIEHIYHI ACIIEKTH EKOJIOTTYHOI BE3NEKHA
MOKYTCBKO-BYKOBUHCBKHX KAPITIAT
Kageopa ciziciin ma exoaorit
Buwygutt depycasnuii naguaionnis 3axiad Yrpainu
« BYKOGUICLK UL OePACABNULT MEQUHN UL YHIGECPCHWIEI )

MeToto gocaimaxeina 0ya0 BUBYENIA CAITAPHO-TITICHIYIIMX 4CNEKTIB SKOMOTIYIOl fe3neKku
[ToxyTceko-bykoBuncekux Kapnar, 1o xapaktepuzyioTbed cIeUU(pIKO TPAHCKOPIOHHOTO
TOIOKCHHS, 0COOMUBICTIO KITIMATHYHUX YMOB, BCACHHIM TpaguLlifHOro rocnojapeTsa, oo, JAns
JOCATHEHHA METH BHBYATHCA MIKpOOIONOrIYHI Ta CAHITAPHO-TICIEHIYHI MOKA3HHKH OCHOBHHX
KOMIOHEHTIB  CepefoBuma {MOBITPA. I[PYHTY Td BOJAH) T[IPCBKAX  TEPUTOPIA  PI3HOrO
AHTPOMOTEHHOr0 HapaHTakeHHH. Cepen METOMIB JMOCNLTKEHHS: BU3HAYEHHS OLOXIMIMHOTO Ta
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