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100-a migcymkoBa HaykoBa KOHdepeHList npodecopCbko-BNKNaAaLbKoro nepcoHany
BYKOBMHCBKOIO OEPXXABHOIMO MEANYHOIO YHIBEPCUTETY

E7 O

In recent years, numerous studies showed that exposure to environmental air pollutants
affected reproductive functions and, in particular, produced adverse effects on pregnancy outcomes,
fertility, and fetal health among them are LBW, IUGR, prematurity. neonatal death, and decreased
fertility in males. But nevertheless, no studies examining the association between any of the birth
outcomes and UFP have been published so far. Only a few researches were addressed the question
of whether nanoparticles may cross the placenta or not and their possible impact on placenta status.
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(Project UFIREG, 2013)

UFP may activate NF-kappaB in human trophoblast cells and murine placental fibroblasts
and may contribute to local and systemic inflammation in pregnancy. Particulate matter may cause
placental inflammation and increase the risk of preterm birth. Also was showed that fluorescent
polystyrene particles with diameter up to 240 nm were taken up by the placenta and were able to
cross the placental barrier without affecting the viability of the placental explant. In another
studying PEGylated gold nanoparticles of the size, 10-30 nm did not cross the perfused human
placenta in detectable amounts into the fetal circulation within 6 hours.

Despite general understanding, we still have incomplete knowledge concerning UFP
exposures and the biological interactions responsible for the impaired development and preterm
delivery. Whether nanoparticles eventually are able to cross the placenta and whether nanoparticles
affect placental functions needs to be further studied in short and long-term researches.

Korotun O.P.
EPIGENETIC BIOMARKERS OF INDIVIDUAL SUSCEPTIBILITY
Department of Hygiene and Ecology
Higher State Educational Establishment of Ukraine
«Bukovinian State Medical University»

A biomarker (BM) is a substance in a biological system that is an indicator of exposure,
effect, susceptibility or clinical disease [from a Comprehensive Guide to Toxicology in Nonclinical
Drug Development (2nd Edition); Editor Faqi A., 2017]. Biomarkers are key tools and can provide
crucial information on the complex cascade of events and molecular mechanisms underlying
diseases and disorders development. Accordingly, great effort has been put into the identification of
new biomarkers in the past 25 years. Evidence indicates that inherited and acquired genetic
susceptibility, epigenetic modifications as well as alterations in physiological structures and
functions induced by age., pathological conditions, and lifestyle factors, may lead to different
phenotypic expressions from xenobiotic exposures. Particularly, inherited genetic susceptibility
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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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