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Abstract

A study of glutathionetransferase (GST) activity and PAH-DNA adducts was undertaken in human pla-
centas collected in radioactively contaminated regions with eventual benzo[a]pyrene (B[a]P) pollution. It
was shown that the higher is the contamination of area the more decreased is GSTactivity and the more abun-
dant are PAH adducts in placental DNA. Depending on predominance in the area of either radionuclides or
B[a]Pthe scenarios of these changes are different. In the case of radionuclides preponderance the accumula-
tion of DNA adducts seems to be a result of decreased cytochrome P450 1A1 (CYP1A1) and GSTP1 activ-
ity while in the case of B(a)Pchronic exposure it is a result of imbalance between CYP1A1 and GSTP1 ele-
vated expression from one side and suppressed GSTP1 enzymatic activities from another. It was revealed
that GST activity correlates with the frequency of some pathological cases in the course of pregnancy and
with Apgar's score of newborn. Thus GSTactivity is an integral biomarker of environmental contamination
and maternal detoxification efficiency. It may be used also as a risk factor for newborn.
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IINTRODUCTION

The early protection from environmental hazards
has become of particular importance in the
Ukraine in view of the accident at Chernobyl.
Radionuclides have become additional factors at
the background of preformed chemical pollution of
ambient air particularly by the products of incom-
plete combustion of organic materials e. g.
benzo(a)pyrene (B(a)P).

The human fetus is protected from impact of xeno-
biotics and radionuclides by detoxification and
antioxidant maternal system where liver plays
prominent role and by its own defense system.
The latter is subdivided into extracorporal one
that functions in placenta and intracorporal

BBE/IEHUE

CBoeBpeMeHHas 3aluTa /IeTeil 0T HeOGJIaronpusSTHOTO
BO3JIENICTBUST OKPYXKAOIIel cpeabl mpuobpena B YK-
pamte 0co6yi0 aKTyaJbHOCTb B CBSI3W C aBapuell Ha
YADC. PaamoHyKJUABI CTaJW JOMOJHUTEIbHBIM
dakTopom Ha done chopMuUpoBaBIIeiics paHee XUMU-
YeCKOIl 3arps3HEeHHOCTH aTtMocdepbl, 0COGEHHO TIPO-
JyKTaMU HEMOJHOTO CTOPAHUs YTIIeBOIOPOIOB, HATIPH-
Mep, 6enso(a)mapernom ( B(a)Il ).

[Tmon yemoBeka 3amuineH OT BO3AEHCTBUS KCEHOOUO-
TUKOB W PAJMOHYKJIN/IOB JETOKCUKAIMOHHON U aHTH-
OKCH/IQaHTHOI CHCTEeMOH MaTepH, B KOTOPOH BeayIliast
POJIb TTPUHA/JICKUT TIEUEHM, a TaKKe CBOEW COOCTBEH-
HOU cuctemoir 3amuThbl. [locaemusias mompasesisieTcs
Ha 3KCTPAKOPIOPAIbHYO, (YHKIMOHWUPYIOMYIO B
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one in which the fetal liver, kidneys and adrenals
play an active role. The functional insufficiency
of detoxification system causes the accumulation
of no excreted xenobiotics both with binding of
many of them to cellular macromolecules includ-
ing DNA in particular. DNA damage in its turn
may produce mutagenesis and ultimately results in
tumoro- and teratogenesis (Lutz W.,1979; Zeisig
M., Moller L.,1995).

The purpose of this investigation was to assess the
relative contribution of several factors - including
maternal exposure, placental metabolic phenotype,
maternal health status - to the formation of poly-
cyclic aromatic hydrocarbons (PAH)-DNA adducts
in placenta and risk for newborns.

Placenta selection as an object of this study was
stipulated by several advantageous considerations.
Damage to placental DNA can not only document
exposure and maternal detoxification efficiency but
can serve as a surrogate indicator for DNA damage
occurring in other fetal tissues. Placenta is a tissue
quantitatively sufficient for routine biochemical in-
vestigations. The obtaining of this human embry-
onic tissue is connected with the least ethical pro-
blems. And at last there are expressed nearly one
isoform of the enzymes of the I and II phase of de-
toxification, cytochrome P450 1A1 (CYP1A1,EC
1.14.14.1) and glutathionetransferase P1 (GSTP1,
EC 2.5.1.18) (Mannervik B., 1985; Pasanen M.,
1999). This peculiarity makes placenta a unique in
vivo model for investigation of detoxification sy-
stem, particularly interaction between the enzymes
of T and II phases. GSTP1 is a major detoxifica-
tion enzyme in placenta (Pasanen M., 1999; Kna-
pen M. et al.,1999).

The objectives of this study were: a) to measure
GST activity and PAH-DNA adducts content in
placental samples; b) to conduct correlation
analysis between GSTactivity, PAH-DNA adducts
and maternal exposure level, anthropological
indices of mother and newborn health, clinical
data; ¢) to elucidate metabolic processes inducing
potential changes of glutathionetransferase activi-
ty and PAH-DNA adducts content.

MATERIALS AND METHODS

Study population

Human term placentas were obtained during diffe-
rent periods from regions contaminated radioactive-
ly, radioactively and chemically polluted chemically
polluted and those judged as clean. The specimens
were subdivided into eight groups depending on
when and where they were collected: in 1991-1992
from women who lived till 1986 at the territories
nowadays referring to the zones of exclusion and obli-
gatory relocation and from "liquidators” who perio-
dically worked in Chernobyl after the accident
(group D); in 1991-1992 and in 1999 from the women
who lived in the area of strict radiation monitoring

TJIATIEHTE, U WHTPAKOPIIOPATBbHYIO, B KOTOPOW aKTHB-
Hasi POJib TIPUHAJJICKUT TIEUEHU, TOYKAM W HAJII04ey-
HUKaM Tofa. (DYHKIMOHAJbHAS HEIOCTATOYHOCTD
CUCTEMBI JIETOKCUKAIINN TIPUBOJUT K HAKOILJICHUIO HE
BBIBE/ICHHBIX U3 OPraHW3Ma KCEHOOUOTUKOB,MHOTHE W3
KOTOPBIX CBSI3BIBAIOTCS C MAKPOMOJIEKYJAMU KJETKA
u,B yactHocth,c JTHK,m HEepeako ompeneasioT KaHie-
po- n teparorennbii adpdexr (Lutz W.,1979; Zeisig
M., Moller L.,1995).

[enbio HACTOSAIIETO UCCTIETOBAHUS SIBJISIETCS BBISICHE-
HUE OTHOCHTEJLHOU POJIM HECKOJIbKUX (PAKTOPOB - K-
CTO3UINN  MaTepw, (DEHOTHIA TLJIAIEHTBI, COCTOSHUS
37I0POBBSI MATE€PU - B HAKOIJIEHUH TMOJHUIINKJIMYECKUX
apomarnueckux yraesonopogos (ITAY) B JIHK mia-
IEHTBI U B CO3/JAHUU PUCKA [IJISI HOBOPOKIEHHOTO.

Boi6op muiareHTB Kak 00BEeKTa MUCCJIeJOBAaHUS 06yCJI0-
BJIEH HECKOJbKUMHU coobpaxkeHusmu. [loBpeskaeHus
ee JIHK moryTt orpaxarb He TOJbKO 3KCIIO3UINIO Ma-
Tepu 1 3(PPEKTUBHOCTD MATEPUHCKON /IETOKCHKAITIOH-
HOW CHUCTEMBI, HO W CJY>KUTb CyppPOTaTHBIM TOKa3are-
aeM nospexxjenua JHK B tkanax minopa. Ilosyuenue
TKaHW MUHUMAJbHO CBSI3aHO C 3TUYECKUMU TIPo6JeMa-
M. KoamuecTBEHHO TKaHW JIOCTATOYHO /ISl TIPOBEJIE-
HUST GUOXUMHWYECKUX uccaefoBanuii. B mianente dep-
MenTol [ w Il cragmit meTokcmKanum TIpeICTABICHBI
MPAKTUYECKH €JIUHUYHBIMUA M30()OpPMaMU - ITUTOXPO-
mom P450 1A1 (CYP1A1, KD 1.14.14.1) u rayraru-
onrpancdepasoit P1 (GSTP1, K® 2.5.1.18) coorset-
ctBerro (Mannervik B., 1985; Pasanen M., 1999).
Bce 310 memaeT MianeHTy YHUKAJIbHOH MOAEJIBIO TS
UCCJIE/IOBAHUST CUCTEMDBI JIETOKCUKAIIMH U, B YACTHOCTH,
crioco6oB B3anmopetictBust depmentos I u II cragmii.
TCnyrarnonrpancdepasa (I'T-asa) P1 sapisiercs B muia-
IEHTE MaKOPHBIM (DEPMEHTOM CUCTEMBI JICTOKCUKAITHN
(Pasanen M., 1999; Knapen M. et al.,1999).

3a/aun JAHHOTO MCCJENOBAHUSA: a) M3MEPEHHE aKTHBHO-
ctu I'T-a3er u copepxanns [TAY-amnykros B /IHK ma-
HeHTBL; 6) TIPOBEIEHNE KOPPEISIIMOHHOTO aHATN3a MEK-
ny I'T-a3noit akTnBHOCTBIO,cofep:kanneM [TAY-ayrykTos
B /IHK u ypoBHeM skcrio3unmm Matepu,aHTPOHOJIOTIe-
CKUMU ¥ KJIMHIYECKUMU TIOKA3aTe/ISIMI MaTepy U IO/,
B) BPBIACHEHHE MeTaGONMYECKNX TTPOIECCOB, KOTOPBIE BbI-
3BIBAIOT TIPE/IIOJIaraeMble M3MEHEHHsT aKkTUBHOCTH [T-
asbl U cogepokanus ITAY-annykros.

MATEPUAJIbI 1 METO/Ibl

HUccaexyemas: nomyasiuus

OO6pa3Iibl 3pesioil TIANeHThl YeJOBeKa OB TTOTyYeHbI
B pa3Hble MEPUO/Ibl BPEMEHN B palloHaX, TOCTPAIABITIX
B pesyJibTarte aBapuu Ha YAIC, HE TOCTpafaBINX, HO
XUMWYECKH 3arPS3HEHHBIX, U YCJIOBHO YHCTBIX. OOpas-
IIbI TIOZIPA3/IC/ICHbl HA TPYMILI B 3aBUCHMOCTH OT TOTO,
KOIJla U B KakoM paiioHe onu nosyuenbl: B 1991-1992
I.T. OT POXKEHWII, TpokMBaBImuX 10 1986T. B 30HAX OT-
Yy KAEHUS W 00513aTEIbHOTO OTCEJICHUS, a TaKKe JIUKBU-
Jatopos nocaeactsuii apapun (rpymma 1); B 1991-1992
rr. 1 B 2000 r. OT poXeHWIl, TPOXKMBABIINX B 30HAX
VCHJICHHOTO ~PaJIMAIlMOHHOTO KOHTpoJisi KueBckoit u
Yeprurosckoii obmacreii (Ykpanna) (rpymma I1) u To-
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in Kiev and Chernigiv districts (Ukraine) (group
1) and Gomel district (Byelorussia) (group IID); in
1991-1993 and in 1995 in Kiev,that has suffered af-
ter Chernobyl accident and is chemically polluted e.
g. with B(a)Pin ambient air (groups IV,V). The
specimens included in group V were collected in the
department of obstetrical pathology. The group
was formed to elucidate the influence of typical
pathological cases on placental phenotype because
the frequency of pathological cases in other groups
was rather high; in 1992 and 2001 in Zaporizhzhia,
the industrial town with high B(a)Plevel in the am-
bient air (groups VI & VII) and in 1992 and in 2001
in Poltava and Carpatu (group VIII), areas jud-
ged as clean (table 1).

mesbekoit o6mactu (Beropycenst) (rpymma I11); B 1991-
1993rr. u B 1995 1. - B r. KueBe,xumMudyecku 3arpsisHeH-
HoM, B yactioctH, B(a)Il,n nocrpazasmemM OT aBapuu Ha
YAIC (rpymmsr IV u V). BV rpymmy Bonwm o6pasiipr,
MoJIydeHHbIe B OT/esie marosiorun G6epemenHoctn HU-
NTIIAT. 3ta rpymnma o6pa3ioB cchOpMUPOBAHA JIJIST TOTO,
94TOGBI BBISICHUTD COCTOSTHHE JIETOKCUKAIIMOHHOW CHCTEMBI
mpyu HaubOJiee TUIIMYHBIX OCJOKHEHHUSIX OEPEMEHHOCTH,
YaCTOTa KOTOPHIX B OCTAJIBHBIX TPYIIIAX [OBOJBHO BBICO-
ka; B 1992 1 2001 r. - B 1. 3amoposkbe, KPYITHOM HH[TY-
CTPHAIBHOM IIEHTPE C BBICOKNM cozepxkanmeM B(a)Il B
armoceprom Bosayxe (rpymmbsr VI u VID,u B 1992r.m
2001r. - B 1. IloataBa u B Kapuarax,yc/0BHO YUCTBIX B
PaAMaIMOHHOM M XUMHYEeCKOM oTHomenun (rpyrmma VI-
ID) (ra6mama 1)

TABLE 1
CONTAMINATION WITH ¥'CS ISOTOPE AND BENZO(A)PYRENE IN SPECIFIED REGIONS
TABITMLA 1
3AMPA3HEHHOCTb M3OTOMOM LIE3VS® N BEH3O(AIMMPEHOM PAVIOHOB, B KOTOPBIX MOJTYYEHBI OBPA3LIbI
Concentration of
. Number| Time (T) of Soil SEEAED, B(a)P in ambient air
Groups of samples and regions of .. mSv * . . 3
their collection of samp!es cont‘amma.tlon in period T (ng/m”)
samples | collection, with Cs in 1986 Period T
years 1986 (kBq/m?),
1 Radiation zone of exclusion and 18 1992-93 ~ 600 ~25 0.3-1.70 4.1%* 12.8%*
of obligatory relocation
I Zone of the intensive radiation 17 1991-93 37-185 1.0— | 0.09-0.45 ~1.0 ~1.0
monitoring 5.0
III | Zone of the facultative 26 1999 17-79 0.45- | 0.02-0.09 ~1.0 ~1.0
evacuation and periodic 2.10
monitoring
IV | Radioactively and chemically 20 1991-93 18 -37 0.30- | 0.02-0.05 4.1 12.8
polluted region (Kiev) 0.60
\% Radioactively and chemically 21 1995-96 18 -37 0.30- | 0.01-0.02 4.0 12.2
polluted region (Kiev) 0.60
VI | Chemically polluted region 21 1992 2 -4 <0.07 <0.01 12.3 333
(Zaporizhzhia)
VII | Chemically polluted region 13 2002 2 -4 <0.07 <0.01 3.0 9.8
(Zaporizhzhia)
VIII | Regions considered as 10 1992-93 4-10 <0.16 <0.01 4.6 6.4
radioactively and chemically 20 2001 2-4 <0.07 <0.01 ~1 ~1
clean (Poltava and Carpatu)

Note: all the data about radioactive contamination and chemical pollution are given for specified settlements and are taken from official documents (see
References); * SEEADE - summary effective equivalent annual exposition dose; ** the data are given for the seftlements of relocation and without it.

/—IPMMG‘JGHMG.‘ AQHHbIE O 3OFPH3H8HHOCTM npmseueHm ons OI'IPeﬂeJ'IeHHbIX HOCENEeHHbIX MYHKTOB W B3ATbl U3 Oq)lALLMCU'IbeIX AOKYMEHTOB (CM. Crmcok

ncrounnkos); *CIIMD - cpenHss appexTVBHAS KBMBANEHTHAS TOLOBAS AO3Q KCMOIMLMM;

KOTOpBbIX HE 6bin0 npoBeneHo oTcenexHue, U Ans MecT oTceneHus.

Immediately after placental delivery coagulated
blood was removed from organ surface,the placen-
ta was rinsed with cold 0,9% NaCl solution and
gently dried between paper towels. Placental tis-
sue was excised from the central part of the organ
through all the layers, frozen in liquid nitrogen
and stored at -70°C before experimental process-

ing.

Each sample was accompanied by a personal ques-
tionnaire included social and demographic data of
woman recently confined such as location and
duration of residence, and those about hazardous
habits, lifestyle peculiarities, diet, occupation, med-
ication consumption etc. Clinical data about
maternal and newborn health status were taken
from respective clinical records.

** AOHHbIE npYBEAEHbl ANt HOCENEeHHbIX MyHKTOB, B

[Tocsie poskmeHus MIANIEHTBI KPOBb, KOTOPAsl KOATyJIH-
poBajia Ha IOBEPXHOCTU OPTaHA, YIAJSIH, IIANEHTY
MIPOMBIBAJIN XOJOAHBIM (DPU3MOJOTUIECKUM PACTBOPOM
U TPOCYIIUBAIU MEXKIY [ABYMS CJIOSIMH (DUIb-
TpoBasibHOIl Gymaru. OGpasibl TKaHU Opajud B IeH-
TPAJIbHOW YacTH OpraHa yepe3 BCE €ro CJOM, 3aMO-
PAXKWBATH B JKHIKOM a30T€ M XPAHWJIU IPHU TeMIle-
parype -70°C o mpoBesieHUsT aHATHU30B.

Kaxaprit o6paserr TIJIalleHTbl CONPOBOXKIAJICS CO-
IUaTbHO-ZeMOrpapUIecKUMI  TAaHHBIMA ~ POSKEHUIIDI,
CBEJIEHUSIMI O BPEJHBIX MPUBBIYKAX,XapaKTepe MuTa-
HUS, TpUEMe JIEKapCcTB U JAp., KimHnvyeckne maHHbIE O
COCTOSIHUY 3/I0POBDSI MaTepy, IPOTEKaHUU GepEMEHHO-
CTH U POJIOB, COCTOSHUU 3/I0POBbS HOBOPOXKJIEHHOTO
ObLIN TIOJYYEHBl U3 UCTOPUU OEPEMEHHOCTH M M3 WC-
TOPWH HOBOPOXK/EHHOTO.
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Biochemical assays

Subcellular fractions were prepared by a standard
differential centrifugation technique. Microcosms
were isolated in a buffer containing 150 mM KCI
and 10 mM EDTA (pH 7,4) and suspended in a
buffer containing 100 mM potassium phosphate, 1
mM EDTA and 20% glycerol (pH 7,4) (Honka-
koski P.,Lang M., 1989).

The major placental detoxification enzyme glu-
tathionetransferase was determined in the cytoso-
lic fraction, S100, by monitoring the conjugate
(GSH-CDNB) formation between glutathione
(GSH) and 1-chloro-2,4 dinitrobenzene (CDNB)
(Habig W. et al.,1974). One unit (U) of enzy-
matic activity was considered the amount of enzy-
me catalyzing the formation of 1 mmol of product
(GSH-CDNB) per minute under the conditions of
the assays.

Lipid peroxidation intensity was estimated accor-
ding to content of compounds in homogenates by
reaction with thiobarbituric acid (Gavrilov V. et
al.,1987).

PAH-DNA adducts were detected in the Competi-
tive Immunochemiluminescence assay (CIA) (Di-
vi R. et al.,2002) using antibodies elicited aga-
inst DNA covalently bound with benzopyrenedio-
lepoxide (BPDE) ((£)r-7,t-8 dihydroxy-c-
9,10epoxy-7,8,9,10-tetrahydrobenzo (a)pyrene)
that are also specific for DNA samples modified
with benz(a)anthracene and chrysene (Poirier M.
et al.,1980). Every DNA sample was assayed in
triplicate at 10 ?g /well and percentage of inhibit-
ion in reaction of antibody with modified DNA
fixed on the bottom of the well was determined.
Adducts content values were expressed as the am-
ount of BPDE-DNA that would cause a similar
inhibition of reaction in the assay. The detection
limit of the assay was 2.2+0.4 adducts,/109 nuc-
leotides. For DNA samples with adducts content
below the detection limit a value of half the detec-
tion limit was assigned. DNA was isolated by
standard procedures of lysis, incubation with pro-
teinase K and DNA deproteinization with phenol-
chloroform /isoamyl alcohol (Miller S. et al.,
1988).

In some representative samples we detected: 7-ethox-
ycoumarin-O-deethylase activity (ECOD) of micro-
somal fraction reflecting activity of CYP1A1 (Pas-
anen M.,1999) with 0.5 mM 7- ethoxycoumarin as
a substrate (Grenlee W.F., Poland A., 1978); glu-
tathionetransferase activity before and after treat-
ment of cytosolic fraction with 0.01M dithiotreitol
(DTT) (pH 8.0) 1h at 37°C. The fraction was puri-
fied from DTT by chromatography on G-25 Sepha-
dex column balanced with 0.1M Na-phosphate buf-
fer - 1 mM EDTA,pH 8.0.

Relative content of GSTP1-specific mRNA was de-
tected by Dot-hybridization with the probe kindly
provided by Prof. Kano (Japan). The hybridization
signals were normalized by hybridization of the sa

Buoxummnyeckue mcciea0BaHUS

Cy6xkJierouynplie ppakiuy MOIYyYadd CTAHJAAPTHBIM Me-
tonoM mauddepeHnasbHoro MeHTpudyrupoBaHus.
Muxkpocombl Bbiiesisiin B 6ydepe, conepskaiiem 150
MM KCl n 10 MM 3TA (pH 7,4),nomemanu B Gy-
dep, conepskanuit 100 MM kammit-¢pocdar,1 MM I /1-
TA u 20% rumuepun (pH 7,4) (Honkakoski P.,Lang
M., 1989).

B xavecTBe OCHOBHOTO NOKAa3aTess COCTOSIHUS [I€TOK-
CUKAITMOHHON cHCTeMbl TIaileHThl onpeaeasan ['T-as3-
HYI0 aKTUBHOCTH UTO30JbHON (dpakiuu S100 B peak-
uu o6pasosanust konbiorata (Tmyt-X/IHB) mexmy
rayrarnonom (LyT) u uckyccrBeHHBIM cyGeTpaToM 1-
XJ10p0,2,4-mururpobensonom (XIHB) (Habig W. et
al.,1974). 3a exunuily (hepMEHTATHBHON aKTHBHOCTH
MPUHUMAHA AKTUBHOCTD, IIPU KOTOPOW 32 OHY MUHY-
Ty B YCJOBUSX TPOBEJCHHUS peakimuu obpasyercs 1
MKMOJIb TIPOIYKTA.

VIHTEHCUBHOCTh TEPEKUCHOTO OKUCJEHUS JIUTTUI0B
(TTOJT) olleHUBAIN TIO COAEPKAHMIO COEANHEHN, pea-
rupyomux ¢ Tno6ap6uryposoii kuciaoroir (TBK) (Ta-
BpuIoB B. u coast., 1987).

[TAY-atyKThl onpesiesisiin 1myTeM KOHKYPEHTHOTO UM-
MyHOXeMIToMIHecIienTHoro anamisa (Divi R. et al.,
2002) c ucnosbsosanueM antuten k JIHK, koBanzeHTHO
cBsI3aHHOIl ¢ GensmupenanomsnokenaoM ((£)r-7,t-8 nu-
ruppokcn-¢-9,10  smokcen-7,8,9,10-rerparuapotens(a)-
nupen, J9BI1)). Merox NMO3BOJIAET BBISBJIATh TAKKE
[THK, MoandunupoBaniyio ApyruMi KaHIEPOTCHAMH,
Braouass Gens(a)anrpanen u xpusen (Poirier M. et
al.,1980). Kaxzpiii o6pasen JHK ucciaemosamm B Tpex
mapajIeTbHbIX pobax 1o 10 MKT 1 pacCYMTBIBAIN TIPO-
IIEHT WHTUOUPOBAHUS PEAKIIMU aHTHUTEN ¢ MOJIM(DUITIPO-
Bannoit /JIHK, HaneceHHo#l HA JHO JIYHOK B ILIAIIIKE.
Conepskanne aJiyKTOB TPEACTAB/SIN B BUIE KOJIYE-
crBa JIHK,momudumnmpoBantoii [19BII, koTopoe BbI3bI-
BaeT MHrHOUPOBAHUE PEAKIINH,CXOHOE C UCCIETyEMbIM
o6pasioM. UyBCTBUTENBHOCTb METO/A COCTABJISIA
2,2+0,4 amnykra,/ 109 mykmeotunos. [l oOpasion
JIHK ¢ koam4ecTBOM aJUIyKTOB HIIKE OIPEESIEMOrO
YYBCTBUTEIBHOCTBIO METO/[a TIPUHUMATH 3HAYEHUS, DaB-
HbI€ TOJIOBUHE 3HAYEHWS] YYBCTBUTEJBHOCTU METO[A.
JIHK BbIAIe/ 1IN CTaHAAPTHBIM METOJIOM C HMCIIOJIb30Ba-
HUeM mpoTtenHasbl K u eHoJbHON AenpoTenHu3aym
(Miller S. et al.,1988).

B pszme mpencraBuTesbHBIX OGPA3LOB OMPENESIN: 7-
aTokcnkyMapuH-O-msriiasuyo  akrusHocts (ECOD)
MHKDPOCOMAJIbHON (DPAKIINM, OTPASKAIONIYI0 AKTUBHOCTD
CYP1A1 (Pasanen M.,1999),c ucnosnbsosanuem 0,5 MM
7-sTOKCMKyMapuHa B Kauectse cyGcerpara (Grenlee W.F .,
Poland A.,1978); ruyrarronTpancdepasHyio aKTHBHOCTb
[0 u mocse o6pabotku 1mTo30sbHON dpakiun 0,01M
autnorpeitronom (JITT) B teuernne 1 waca npu 37°C (pH
8,0). Oumcrky dpakuuu or ATT npoBoanIn Ha KOJIOH-
ke ¢ cepagexkcom G-25,ypasnosemnternoM 0,1M Na-cdoc-
darapm 6ydepom ¢ 1 MM I/ITA,pH 8,0.

Ornocutenbhoe conepskanne GSTP1-cnenuduueckoii
MPHK omnpenesnsiiu  Dot-rubpuausanueii ¢ 30HI0M,
mo6esHo npegocTaBiaeHnbiM mpod. Kano (monms).
[lig HopMaM3aIuyn pe3yJabTaToB (DUJIBTP OTMBIBATH U
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me RNA samples with the probe corresponding to
18S rRNA kindly provided by Dr. V. Nosikov
(Russia). The probes were radioactively labeled
with 32Pin reaction with random primers (Sambro-
ok J. et al.,1989). The radioautographs were sub-
jected to densitometry, then values were normalized
according to the ratio of optical densities of GSTP1-
specific signal to 18S-specific signal and averaged
out within three assays.

The protein concentration was detected with the
method by Bradford (Bradford M., 1976).

Data analyses

Statistical analysis was held through the Stu-
dent's coefficient application, correlation and
multiple regression analysis in Statistica softwa-
re, version 6.0 (Lakin G., 1990; Borovikov V.,
2001).

RESULTS

Social, economic, demographic

and clinical characteristic of the groups
According to the questionnaires the women whose
specimens were taken for investigation did not smo-
ke,drink alcohol and use drugs during the pregnan-
cy. They had no professional contact with xenobio-
tics. They had middle income, similar lifestyle and
diet. All the women but those from the group I li-
ved not less than three years in the indicated terri-
tories. Women whose placental samples were assa-
yed and who were former inhabitants of zones of
exclusion and obligatory relocation had been in
their time resettled to Kiev and Kiev district whe-
re they lived till delivery.

Mean age of the recently confined women from the
whole cohort was 25.7+0.5 years. Significantly
higher mean age was at Kiev citizens (28.4-29.2 ye-
ars,group IV,V) and lower at citizens from rural ar-
eas (22.1=0.8 years, group 1I,24.4=1.0, group III)
and so called "clean" area (24.6+0.9 years, group
VIII) compared to the respective value in the whole
cohort. The women with complicated obstetric
anamnesis, particularly recurrent early pregnancy
losses, infertility in anamnesis were the eldest

MOBTOPHO THOPUAM30BAN € 30HIOM K (parmMenty 18S
pPHK, mio6esno mnpenocraBientuniv B. HocukoBbiM
(Poccust). 3oHzbl METUIN PAJNOAKTUBHBIM (HochopoMm
(32P) B peakuum IOJIMMEPU3AINN C PACCESTHHON 3aT-
paskoit (Sambrook J. et al.,1989). Paanoasrorpadmi
JIEHCUTOMETPUPOBAJIH, 3HAYEHUST HOPMAIU30BATIH IO
OTHOIEHNIO onTH4ecKoil miaoTHoctH GSTP1-crienndn-
yeckoro curuana k 18S- cmenuduueckomy curnany u
YCPEAHSIIN TI0 TPEM MAPAJJIETbHBIM H3MEPEHUSIM.

Benok onpexensamu no merony bpendopaa (Bredford
M., 1976).

CratucTuyeckasi 06paGoTKa peayabTaToB
Crarucriyeckyio o6paGoTKy NPOBOJMJIN C HCIOJIb30-
BaHHeM MeTofoB CThIOIEHTa, KOPPEJSIIOHHOTO U
MHOKECTBEHHOTO PErpecCHOHHOTO AaHAJN30B B IIPO-
rpamme Statistica,Bepcus 6.0 (JTakun T.,1990; Bopo-
BUKOB B.,2001).

PE3YJIbTATBI UCCJIEJOBAHUA

CoupaabHO-9KOHOMHYECKas, AeMorpadpuuecKas

U KJIMHUYECKasl XapaKTEePUCTHKA TPy
[To maHHBIM BOIIPOCHUKOB JKEHIUHBI, 06PA3Ibl IJIAIEH-
ThI KOTOPBIX OBLIM B3STBI JIJIsI UCCIENOBAHNUS, HE KyPH-
JI, He yToTpeOJIsiin aKOTOJb U HAPKOTUKU B TEUCHHE
6epemennoct. IIpodeccrmoHaIbHOTO KOHTAKTa C KCe-
HOOMOTUKAMU HE UMeJU. Y HUX ObLIN CPEIHHE T0XO0-
JIbl, CXO/THBI CTUJIb JKU3HU U XapakTep muTanusi. Bce
OHM, KPOME TeX, KOTOPble OTHECEHBI B TEPBYIO I'PYIIITY,
MIPOKMBAIN HE MeHee TPeX JieT Ha YKAa3aHHbBIX TepPpH-
TOpUAX. DbIBIIE >KUTEJTbHUIBI 30H OTUYXK/JIEHUS U
00s13aTeJILHON 9BaKyaIlui, 06pasilbl KOTOPBIX UCCJEI0-
BaHbI, ObLTH TIEpPecesieHbl U MPOKUBaaM B I. Kuee n
KueBckoit o6mactit 10 MOMEHTa POJIOB.

Cpeanuii Bo3pacT poskeHuil o6mieil BBIGOPKU COCTaBJIs-
er 25,7+0,5 roga. Y xuesasiHok (rpynmst IV u V)
cpemnmii Bospact (28,4-29,2 roma) oKasaics IOCTO-
BEPHO BBIIllE, a Y POKEHUI] M3 CEJbCKUX MECTHOCTEH
(rpymma I1,22,1+0,8 roma, rpynma I11,) u u3 "aucroii”
30HBI (rpynna VIII, 24,6+0.9 roma) TOCTOBEPHO HILKE
CPEIHEro sHaueHus s Bcell BbIGOpKU. CaMbIMu
cTapmuMy ObLIM POKEHUIBI, B aHaMHe3e KOTOPDIX 3a-
PETUCTPUPOBAHBI CJIydan AKyIIEpPCKOH IaTOJIOTHH, B
TOM YHCJIE CAMOIIPOM3BOJIbHBIE aG0OPTHI 1 GECILIOANE B
anamuese (rpymma V,29,2+1,5 roxa) (tabauma 2).

TABLE 2

SOME CHARACTERISTICS OF MOTHERS AND NEWBORNS IN THE GROUPS OF INVESTIGATION

TABJMLA 2

HEKOTOPbBIE XAPAKTEPUCTUKI POXXEHNLL 1 HOBOPOXIAEHHBIX B MCCNEAOBAHHBIX TPYMMAX

Groups Maternal age, Length of Newborn Weight of Apgar score
years newborns, cm boys/girls, % newborns, g
1 25.1+1.2 53.3£0.5 43%/57% 37334119 7.5£0.2
11 22.140.8 50.5+0.4 83%/17% 3197493 7.7£0.1
111 24.4+1.0 52.240.5 46%/54% 3307483 8.240.1
v 28.4+1.8 51.520.6 64%/36% 3223+128 7.4£0.3
\4 29.241.5 50.8+0.5 50%/50% 3121£108 7.4£0.2
VI 26.3£1.6 52.840.7 — 32934217 8.240.2
VII 25.7+1.4 52.840.7 42%/58% 3508+121 7.7£0.3
VIII 24.6+0.9 53.6%0.5 56%/44% 3348429 9.0£0.2
Note: "-" data not available.
[Movmeuarme: "-" naHHble He M3BECTHBI.
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The difference between birth weight of newborns
in various groups was not significant.
Nevertheless the highest bodyweight and length
were fixed at newborns from group I. The Apgar
higher score were found in radioecologically
"clean" area (group VIII). In the group I,IV and
V Apgar score were significantly lower than in
other ones (table 2).

Glutathionetransferase activity, relative con-
tent of GSTP1-specific mRNA and PAH-DNA
adducts in placental specimens

The glutathionetransferase activity in the samples
from eight groups revealed a bimodal distribution
(figure 1). In groups I,IV-VI the enzymatic activ-
ity was in the range 150-204 nmol r mg protein-1
r min-1. In the I, III, VII and VIII groups of the
samples from less contaminated areas the glu-
tathionetransferase activity was in the range 271-
310 nmol r mg protein-1 r min-1 (figure 1).
Multiple regression analysis has shown that glu-
tathionetransferase activity correlates with ambi-
ent air pollution by B(a)P (linear regression coef-
ficient b= - 0.44; p<0.001) and with value of sum-
mary effective equivalent annual expositional dose
(SEEAED) (b= - 0.28; p = 0.004). The lower
GSTactivity corresponded to the higher PAH-DNA
adduct content in DNA (figure 1). Correlation
analysis results indicate high degree of inverse
association between mean values of both indices
(Pearson's correlation index r = - 0.86,p = 0.006)
(figure 2).

[To macce Tema HOBOPOX/CHHBIE W3 PA3HBIX TPYII
JTOCTOBEPHO HE OTJWYAIOTCS MEXAy coboit. OmHaxo,
cample OOJIBIIIIIE POCT M Macca OOHApy:XKeHBl Y
HOBOpOK/eHHbIX B rpymme I. ITlokasareab — mrkasbl
Arrap 6bl1 HamboJiee BBICOKUM B YCJOBHO YHCTOM
pernone (rpymna VIII). B rpymmax I, IV u V
MOKa3aTeIn IIKaabl Anrap ObLIN TOCTOBEPHO HILKeE,
yem B apyrux (tabawma 2).

Tayratnonrpancdepasuas aKTUBHOCTD,
coaepxxanne GSTP1-cnenuduueckoit MPHK wu
MAY-aaayxrer IHK B 06pasuax mjianentsi
IryratnonTpaHcdepa3Hass  aKTUBHOCTb  06mIeit
BBIGOPKM uMeeT GumopmanabHoe pacnpeaetenne (pu-
cynok 1). Ee 3Havenust Haxomsarcss B mpegenax 150-
204 umoub T Mr 6esika-1 T mMuH-1 B rpynmax [, IV-VL
B rpymmax II, ITI, VII u VIII I'T-agnas axTuBHOCTDH
Kosebsercs B upenenax 271,9-310,0 umosp 1 Mr
Genka-1 1 mun-1 (pucyHok 1). MHOKeCTBEHHBIIT pe-
TPECCUOHHBIN aHaMm3 TmoKa3daa, 4to ['T-azmasg ax-
TUBHOCTH KOPPEJUPYET C 3arps3HEHUEM BO3/IyXa
6enso(a)mupenom (koaddunuent awHEHHOH pe-
rpeccun b= - 0,44,p<0,001) u ¢ BeIMUMHAMU CDEJ-
Hell 3 dexTnBHON SKBUBATEHTHOH TOMOBOH [030it
srcnosumun (CIITI) (b = - 0,28 u p<0,004).
Memnpbreit I'T-a3Hoii aKTUBHOCTH COOTBETCTBYET GOJIb-
mee copepxkanme [TAY-apnykros B JTHK (pucynok
1). PesynbTaThl KOPPEJAINMOHHOTO aHAIN3a OGHAPY-
JKMBAOT BBICOKYIO CTEMEHb 3aBUCHUMOCTUH MEXKIY
cpenHeapuPMeTHIECKUMI  TIOKa3aTeJassMu  00enx
BesimunH (koapdunment koppemsanun Iupcona r = -
0,85; p = 0,006) (pucynok 2).

FIGURE 1. CYTOSOLIC GLUTATHIONETRANSFERASE ACTIVITY AND PAH-DNA ADDUCTS
IN PLACENTAL SAMPLES FROM DIFFERENT GROUPS OF INVESTIGATION

PUCYHOK 1. TNYTATUOHTPAHCQOEPA3HAS AKTVBHOCTb LIMTO30/14 M COLEPXKAHME MAY-ALQLYKTOB
B OHK 13 OBPA3LIOB MNALIEEHTbI PA3HBIX TPYII MCCNEAOBAHMA

700
600
500
4001
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200
100 -
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Note. Ordinate: left - cytosolic GST activity, nmol of GSH-CDNB x mg protein’ x min’ (rare dots),
right: confent of PAH-DNA adducts /109 nucleotides (frequent dots); abscissa: number of group

[oumeuarme. Tlo ocn opamrat: cnesa - [T-asras aktveHocTs umtosons, Hmoms [T-XOHB x mr Genka’ X mun', (peakue Toukm), cripasa - copepcatme

MAY-annykTos 8 [IHK/109 (vacTsie Toukm). Mo ocu abeupcc - rpynns o6pasLLos.
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FIGURE 2. CORRELATION BETWEEN MEAN VALUES OF CYTOSOLIC GLUTATHIONETRANSFERASE ACTIVITY
AND PAH-DNA ADDUCTS CONTENT IN PLACENTAL SAMPLES FROM DIFFERENT GROUPS

PHUCYHOK 2. KOPPENSILIMS MEXXAY CPEAHEAPUDMETUHECKMMM 3HAYEHUSIMIA TITYTATUOHTPAHCOEPASHOW AKTVBHOCTU LIMTO30NS
N COOEPXKAHVEM MAY - ADOYKTOB B [IHK B OBPA3LIAX MJTALIEHTBI M3 PA3HBIX TPYIMN

GST activity = 408.2-36.0 x PAH-adducts/10”nucleotides
Correlation r =-0.86, p = 0.006
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GST activity, nmole*mg protein *min!

140
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PAH-DNA adducts number/ 10° nucleotides.

Note. Ordinate: cytosolic GST activity, nmole of GS-CDNB x mg protein’ x min’, abscissa:

content of PAH-DNA adducts /109 nucleotides.

ovmeuarme. Mo ocn opamrHar - [T-asHas akTerHoCTs umTosons, Hmorb [T-XOHB X mr Benka’ X mMuH;

no ocu abcumce - konmuecteo MNAY-JHK apnyktos/109 Hykneotuaoe.

The dithiotreitol (DTT) ability to restore cytosolic
glutathionetransferase activity in vitro varied in dif-
ferent groups. After DTTtreatment GSTactivities in
the specimens from radioactively contaminated and
radioactively and chemically contaminated areas
(groups I-V) increased 1.3-1.5 times, while in the
specimens from highly chemically polluted area
(group V1) it increased 2.5 times. The samples from
these groups differed both in relative amount of
GSTP1-specific mRNA in nonfractionated total pla-
cental RNA. It is approximately 3times lower in the
specimens from radioactively highly exposed women
(group 1) and 6times higher in the specimens from
inhabitants of chemically highly contaminated area
(group VI) in comparison with "clean" area (group
VIID) (figure 3).

Ethoxycoumarin O-deethylase activity and
TBARS content in placental specimens from
different groups

Ethoxycoumarin O-deethylase activity was mea-
sured in the specimens from several groups and
the values were compared with those obtained in
conditionally "clean" regions (9.9 =1.9 pmol x
mg protein® x min™'). In the specimens from ra-
dioactively highly exposed women (group 1)
and from the women with obstetrical pathology
(group V) ECODactivity values were nearly 2.5
times higher than those from the "clean" area and
consisted 25.5 + 5.8 and 24.6+ 6.6 pmol x mg pro-
tein' x min”, respectively. In the specimens from
highly polluted area (group VI) ECOD activity
was 70.3 % 13.7 pmol x mg protein’ x min" nearly
5 - 7 times higher than from the "clean" area. In
the specimens from the area with lower SEEAED
and from Kiev with mixed pollution

BoccranoButesbHoe JeiicTBIe AUTHOTPEHTOMA (OTT) na
I'T-asnyio AKTUBHOCTb IUTO30JI1 MO-Pa3HOMY
nposiB/sieTcss B o6pasiiaX M3 pasHbIX rpymr. Ecim B
pesyabrate  o6pabotkn  JTT B obpasmax wu3
PAIMOAKTUBHO 3arpsi3HEHHBIX TEPPUTOPUNT U TEPPUTOPUIT
co cMemanHbM 3arpasenueM (rpymmbt 1 - V) IT-asnas
aKTHBHOCTH ToBbIaercst B 1,3- 1,5 pasa,To B o6pasmax
C BBIPAKEHHbIM XMMUYECKUM 3arpsasnenueM (rpyma VI)
OHa ToBbIIaeTcs B 2,5 pasza. OOpasiibl U3 3THX TPYIII
OTJIMYAIOTCS MEXKAYy COoO0i U TI0 OTHOCHTEJIbHOMY
cogepxkannio GSTP1-cnennduueckoit MPHK. Omno
CHIDKEHO TIpIMEPHO B 3 pasa B o6pasiiaX U3 paiioHOB C
PaIMOaKTHBHbIM 3arpssHenneM (rpymma 1) u 1oBblLIEHO
npuban3uTebHO B 6 pa3 B o6pasiiax #u3 PpailoHOB C
xuMmyeckuM 3arpssuenueM (rpymma V1) 1o cpasrenuio ¢
yc0BHO uncTbiM paifonom (rpynma VIII) (pucynok 3).

IdrokcukymapuH-O-AN3THIA3HAsT AaKTUBHOCTD U
coxepxxkanue TBK-pearupymomux coeauHeHuii B
0o0pasuax U3 pasHbIX rpymn

ITOKCUKyMapuH-O-IU3THIA3HYI0 aKTUBHOCTD OIpejie-
Jstn B 06pa3iiaX M3 HECKOJbKUX TPYIIL, M MOJTyYeH-
Hble BEJUYUHDBI CPABHUBAJIU C TOKa3aTeassMu o6pas-
OB M3 YCJOBHO YHCTOTO PailoHa,T/ie OHA COCTaBJIIA
9,9 =1,9 nmosap x Mr 6enka’ x muna'. B o6pasmax ot
MHTEHCUBHO 06/yueHHbIX kenmuu (rpymma ) m or
POKEHHII ¢ aKylepckoil martosorueii (rpymma V) Be-
guarabl ECOD akTUBHOCTH BBIIIE NMPUMEPHO B 2,5
pasa, 4eM B YCJOBHO "4HCTOH" 30HE, U COCTABJISIOT
25,5 = 5,8 u 24,6 + 6,6 nMmob x Mr Geaka’' x mMuH',
cOOTBeTCTBEHHO. B 06pasiax u3 paiioHa ¢ BbIpaKeH-
HBIM XuMuYecKuM sarpsisHenuem (rpymma VI) Besn-
yuabl ECOD akTUBHOCTH MPUMEPHO B 5 - 7 pa3 BbI-
ure, yeM B "uncroil" 30He, n cocrasistior 70,3 = 13,7
nmMoJib x Mr Genka' x mun'. B o6pasmnax u3 pailOHOB
¢ nuskumu go3amu CIIT/ID u co cMemranHbIM Xapak-
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FIGURE 3. RADIOAUTOGRAPHS OF HYBRIDIZATION SIGNALS OF GSTPI-SPECIFIC mRNA (A) AND 18S rRNA (B) IN TOTAL PLACENTAL RNA

PUCYHOK 3. PAOMOABTOIPA®D PE3YNIbTATOB MBPUAMBALIAN HEDPAKLIMOHMPOBAHHOW MITALEEHTAPHOW PHK C 30HOAMM,
CMEUMPUHECKMM K GSTPT mPHK (A) 1 S pPHK (B)

pPHK 10

C 14031 56 74 09 0.6 0.3 0.2 0.9 0.2

Note. 1, 3 and 9 micrograms of total RNA were loaded; C - ratio between intensity of GSTPl-specific (A) and 18SrRNA-specific (B) signals; bands des-
ignated in upper row correspond to RNA samples from group VI (1-4), group VIl (5-7, 10) and group | (8, 9).

lNovmeuarme. Kaxpas PHK Hanecera 8 supe Tpex nsten, copepxaumx 1, 3 u 9 mucporpamm; C - otHoluerme untercmeroctt GSTPI-cneundmueckoro
rMBpuamsaLmonHoro curtana (A) k urteHcusHocTM 185 pPHK-crieumdmueckoro mbpuamsaupontoro anrHana (B); aopoxku: 1-4 - PHK us o6pasuios

nnauent VI rpynne;; 5-7, 10 - PHK 13 o6pasuoe nnauent VIl rpynne;; 8, 9 - PHK 13 obpasuos nnauent | rpynret.

ECODactivities were at intermediate level,39.0 +
8.3 pmol x mg protein™ x min™.

Among all the groups two were distinguished by
thiobarbituric reactive substances (TBARS) con-
tent: group I in which it consisted 127.1+16.3
mmol /g tissue, and group V with obstetrical
pathology in anamnesis, in which it consisted
26.1+£2.8 mmol /g tissue,and correspondingly were
two times higher and lower than values in other
groups (52.6-58.0 mmol /g tissue).

Correlation between placental glutathionetrans-
ferase activity and indices of maternal and new-
born health status

The statistical analysis of data has shown that
cytosolic glutathionetransferase activity correlates
with Apgar's score and with the frequency of
obstetrical pathological cases. The higher is glu-
tathionetransferase activity the higher is Apgar's
score (Pearson's coefficient r = 0.34; p<0.001).
More weak but significant inverse correlation is
revealed between GSTactivity and maternal age (r
=-0.2; p = 0.03). Weak inverse correlation was
found also between GST activity and frequency of
several pathological cases: menacing abortion (r =
-0.21; p = 0.017),anemia (r = - 0.19; p = 0.026),
intra- uterine fetal hypoxia (r =-0.17; p = 0.046).
If to combine anemia and hypoxia as the cases with
similar oxygen insufficiency then indicated corre-
lation becomes more pronounced (r = - 0.24; p =
0.006). Correlation was also found between GST
activity and the number of medical abortions in
anamnesis (r = - 0.23; p = 0.036). But none of
the following cases, early and late gestosis, oligo-

TepoMm 3arpsisHerHOCTH 3HaveHus ECOD axktuBHOCTH
cocrasiaan 39.0 £ 8.3 mmoap x Mr Gemka’' x MuH'.

I[To conep:xanuto TBK-pearupyiomux coegnHeHui
cpenn Bcex 00PAsioB PE3KO BBIAEISIOTCS 00pasIbl 13
JIByX rpymm - u3 I, rme ono cocraBaser 127,1+16,3
MKMOJIb /T TKaHW, © W3 V TPYNIbI C aKyIIepCcKoi
nartosnorueii B anamuese (26,1£2,8 MKMOJb/T), U
COOTBETCTBEHHO IIPUMEPHO B 2 pasa BbIlIEe U HUKE
3HAUYEHUN B OCTAJBHBIX TPYIIAX,TAe OHH KOJeOTIOTCS
B Tipefienax Mexay 52,6 u 85,0 MKMOJIb /T TKaHHU.

Koppensinust mexxay rayratuontpancgepasnoii ak-
THBHOCTBIO B ILJAIlEHTE€ M KJIHMHHYECKHMM IOKa3a-
TEeJSIMH MaTepyd U HOBOPOKJAEHHOTO

IIpoBenennbiit ananus mokasan, yto I'T-a3Hasg axkTuBs-
HOCTb ITUTO30JIbHOM (DPaKIMK KOPPEJNpPYeT ¢ TTOKa3are-
JISSMU TIKAJbl ATrap ¥ 4acTOTOW CJIy4aeB aKyIIepPCKOW
natosornu. Yem Bbire I'T-a3Hasg akTUBHOCTD,TEM BbIIIIE
nokaszaresm mkanabl Anrap — (xoadduiuent koppens-
mn [Tupcona r = 0,34; p< 0,001). Bousee cmabas, no
HeraTUBHAsA KOppeJIus BbIsiBIeHa Mexay [ T-asHoit
AKTUBHOCTBIO 1 BodpacToM Marepu (r = - 0,2; p <0,03).
Kpome toro, ciiabast joctoBepHasi HeraTuBHasi KOPPeJisi-
1ust OOHApy:KeHa CO CJEAYIONUME HO30JI0THYECKIMI
eIMHMIIAMHU: yIpo3a TpepbiBanus Gepemennoctu (r = -
0,21; p < 0,017), anemusi Gepemennnix (r = - 0,19;
p<0,026), BHyTpHyTpOOHas rumokcus maoga (r = -
0,17; p < 0,046). Eciu 06beUHATD AHEMUIO M THIIO-
KCHIO KaK COCTOSTHUSI, JIJisi KOTOPBIX XapaKTepHa KUCJIO-
poziHasi HEIOCTATOYHOCTb, TO KOPPEJSAIUS CTaHOBHUTCSI
Gosee BhIpaskenHoit (r = - 0,24; p< 0,006). Brrasiena
TaK:Ke JoCTOBepHast Koppessanust ['T-a3Hoil akTHBHOCTH
€ KOJIMYECTBOM MEIUITMHCKAX a00PTOB B aHaMHE3e PO-
sxerntt (r = - 0,23; p<0,036) npu OTCYTCTBUY CBS3H C
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hydramnion, polyhydramnion, premature release of
amniotic fluid, weakness of labor activity, bleed-
ing, spontaneous abortion, revealed a significant
correlation with GST activity.

DISCUSSION

The obtained results evidence that placental glu-
tathionetransferase activity is an integral index. It
reflects the rate of environmental contamination
with either radionuclides or chemicals or both,
because the more hazardous substances are in the
environment the more decreased is glutathione-
transferase activity. Placental GSTactivity is asso-
ciated with maternal health status that is con-
firmed by statistically significant correlation with
the frequency of some pathological cases in the
course of pregnancy, with peculiarities of obstetri-
cal anamnesis and even with maternal age.
Changes in glutathionetransferase activity are high-
ly inversely correlated with the level of PAH-DNA
adducts. Glutathionetransferase activity positively
correlates with Apgar's score thus reflecting its
indirect association with newborn health status.

In this study the most pronounced effect on GST
activity exhibits the chemically polluted environ-
ment followed by radioactive contamination (to
the less extent). The status of mother health has
significant but less pronounced effect than the
above mentioned factors. The most pronounced
consequence of glutathionetransferase activity
down-regulation is the accumulation of PAH-
DNA adducts with their potential risk for new-
borns. High sensitivity of glutathionetransferase
activity to different inner and outer factors may
be explained by complex regulatory mechanisms
of gene expression and enzyme activity (Knapen
M. et al.,1999).

The similarity of glutathionetransferase activity
down-regulation and increase of PAH-DNA adducts
level in the samples from radioactively and chemical-
ly highly exposed pregnancies raises the question
about specific role of each factor in these changes. It
appears that there are some differences between both
groups in other indices. The parallel studies with the
samples from group I revealed the presence of 137Cs
in the range 1.2-1.8 Bq/kg placental weight
(Zadorozhna T.D. et al.,1993). It means the pres-
ence of exogenous irradiation on top of endogenous
sources in the heavily exposed pregnancies. No
radionuclides were found in samples from
Zaporizhzhia city. Moreover, significantly higher
level of TBARS in samples from group I reflects the
active process of lipid peroxidation, being a typical
hallmark of radioactive irradiation damage (Bacq
Z.M., Alexander P., 1963; Vladimirov Yu.A.,
Archakov A.1.,1971) though its not sole prerogative.
Thus, the short-term exposure to high doses of ioniz-
ing radiation with following chronic internal one and
probably external irradiation seems to be the proba-
ble reason of the phenotype changes. It should be
noted that our data about the down-regulation of

TaKUMU TUTIAMA TATOJIOTUN KaK paHHWE U TIO3HUE TOK-
CUKO3bI,MaJIO- 1 MHOTOBOJIHE, TPEKIEBPEMEHHOE OTXOK-
JIEHUE OKOJIOILJIOAHBIX BOJI, CIA00CTh POJIOBON JIESITEIb-
HOCTHU, KPOBOTEUYEHUST, CITOHTAHHbIE A00PTBHI.

OBCYKIAEHUNE

[TosryuenHble pe3yabTaThl CBUJETETBCTBYIOT O TOM,YTO
I'T-aznag aktuBHOCTD mianeHTol U [TAY-agnykTer saB-
JIIOTCS MHTETPAJbHBIMU TOKazaTesasiMu. C  ofHOM
CTOPOHBI OHHU OTPAXAIOT CTENEeHb 3arpsi3HEHHOCTH
OKpysKalomeil cpejpl, Tak Kak 4yeM oOHa (3arpssmen-
HOCTb) BblllIe, TeM B 6GoJbliell crenenu cuiskena I'T-a3-
Hasi aKTUBHOCTb U OoJibliiee KosmdectBo [TAY-ammyk-
toB HakansmmBaercd B ITHK nianentsr. C npyroii cro-
poubl I'T-a3Hast aKTUBHOCTD TIIAIIEHTBI KOPPEJUPYET C
COCTOSTHMEM 3/IOPOBbS MaTEPH, YTO TIOATBEPIKIAETCS
JIOCTOBEPHBIME KO3(p(puImenTaMn KOppeJisaiiii ¢ Ya-
CTOTOHM HEKOTOPBIX MAaTOJOTHYECKUX OTKJOHEHWH B Te-
yeHre 6EPEMEHHOCTH, C aKyIIEPCKO TPebICTOPUel 1
Jaxxe ¢ Bo3pactoM MaTepu. OrnocpefioBaHHAsI CBS3b
Mexkay I'T-asHoil aKTMBHOCTBIO M COCTOSHUEM HOBO-
POKICHHOTO TIOATBEPIKIAETCS €€  TO0JIOKUTETbHON
KOppeJisiuei co mKajaoi Amrap.

B namem ucciegoBannn  HauboJiee CUIbHOE BIIMSTHIE
Ha ['T-azHyi0 aKTUBHOCTb OKa3bIBAIOT 3arps3HEHHAs
XUMHUYECKUMU COEeIMHEHUSAMU atMocdepa, MeHee CHJIb-
HOE - paJInoaKTUBHOE o0ayuyeHue. BumsHue 3710pOBbs
MaTepu MeHee BBIPAKEHO IO CPaBHEHUIO C Iepedu-
cinennbiMu  (pakropamu.  HambGosee cyImecTBEHHBIM
caeacTBueM cHUKeHHON ['T-a3HOil aKTMBHOCTH SIBJISI-
ercst Hakortenne [TAY-agnykros B [IHK u cBs3annoe
C HUM TIOSIBJIEHUE YTPO3bI [IJid HOBOPOXKJAEHHOTr0. BbI-
COKyI0 uyBcTBUTeJbHOCTb I'T-azHOll akTMBHOCTH K
PAa3JUYHBIM BHYTPEHHUM U BHEITHUM (PAaKTOpPaM MOK-
HO OOGBSICHUTD MHOTOOGpasmeM CIocoGOB PeryJIsaIiuu
srcnpeccun reHa GSTP1 w axtuBHOCTH (bepMeHTa
(Knapen M. et al.,1999).

YuuTbIBasi TO,4TO B HanboJiee 3arpsi3HEHHBIX PAMOHY-
kangamu u Genso(a)mupenom paiionax, [ T-azHas akTuB-
HOCTh W ITAY-a/ryKThl YncI€HHO OJJMHAKOBBI, BO3HUKA-
€T BOIPOC O CIeUPUUECKO POM KaXXI0ro u3 (HakTo-
POB B 3THX U3MEHEHHsIX. MeXxay oOpasliaMu U3 3THX
PaiiOHOB BBISIBJIEH DS/l PA3IN4YUil 10 HECKOJbKUM JIPY-
UM TIOKa3aTesisiM. B mapasijieibHbIX UCCJIEIOBAHUSX B
obpasitax u3 rpymibl | 6611 o6Hapy:xken uszoron “'Cs B
kommaectse ot 1,2 mo 1,8 Bk /kr Beca (3amopoxna T.
u coasT., 1993). 9710 03Hauaer,yTO0 Ha (POHE BHEIIHErO
06JTydeHus1 TIPOUCXOJIUT TaK:Ke XPOHUYECKOE BHYTPEH-
Hee oOsydeHne HU3KMME Jo3aMu. B o6pasiax us r.3a-
HOPOKbE PATUOHYKINAbI OOHAPYKEHbI He ObLin. 3Ha-
yuTebHO Gosiee BbICOKOe comepskarnme TBK-pearupyio-
MUX COEAMHEHUH B 06pa3iax | Tpymmbpl oTpaskaeT aKkTHB-
HOCTHb TIEPEKUCHOTO OKWCJIEHUS JIMIMUOB, YTO SIBJISIETCST
XapakTepHbIM cJaenctBueM o6rydenust (Bacq Z.M., Ale-
xander P.,1963; Vladimirov Yu.A.,Archakov A.1.,1971),
XOTSI U €r0 He eUHCTBEHHOU TpeporatuBoii. Taxum 06-
Pa30M, KPaTKOBPEMEHHOe OOTyIeHNe BHICOKUMIE I03aMU C
MOCJIEIYIONAM XPOHUYECKAM BHYTPEHHUM W, BO3MOXKHO,
BHEIIHVM OOJTydeHWEM SIBJISIIOTCSI BEPOSITHOM TIPUYMHON
nu3Menennit eHotumna. Harm qanHbie OTHOCHTELHO CHU-
>)keHns1 aktuBHOCTM [T-a3bl B OTBeT Ha jelicTBue pa-
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glutathionetransferase activity in response to high
radioactive exposure are in line with experiments
showing down-regulation of GSTactivity in response
to long-lasting irradiation (Jendryczko A., Drordz
M.,1992; Baraboi V. et al.,1994). The shift in redox
balance towards acidic state due to intensified lipid
peroxidation may explain the observed decrease in
ECOD activity. Aryl hydrocarbon receptor (AhR)
that binds to xenobiotic response element in
CYP1A1 promoter,and induces the gene transcri ption
is highly sensitive to redox potential. In oxidized
form its inducing activity is lower that leads to
down-regulation of CYP1A1 expression and respec-
tively the amount of monooxygenized products. This
in turn may lead to less intensive induction of GSTP1
gene by metabolites of 1 phase detoxification
(Talalay P.,1988). The decrease of relative amount
of GSTP1-specific mRNA in total nonfractionated
placental RNA and GSTP1-specific antigen in syncy-
tiotrophoblast (Obolenskaya M.Yu. et al., 1997)
coincide with suggested scenario in pregnancies from
women exposed to high doses of ionizing radiation.

It is known that GSTP1 activity strongly depends
on the redox state of its functional SH-groups
(Ricci G. et al.,1991),0n content and redox state
of intracellular low-molecular weight thiols,main-
ly glutathione (Nishihara T. et al.,1991). As we
reported previously about lower content of
reduced low-molecular weight thiols in the speci-
mens from the I group (Obolenskaya M.Yu. et
al.,1997),the down-regulation at posttranslation-
al level may be additional cause of decreased enzy-
matic activity.

Thus it seems plausible that high radioactive expo-
sure of the women from areas later assigned to the
zones of exclusion and obligatory relocation with
consequent internal and probably external exposure
to low doses of ionizing radiation during 5-6 years
primarily caused the down-regulation of detoxifica-
tion enzymes activity. This made the conditions for
accumulation of PAH-DNA adducts originating from
ubiquitous hydrocarbon incomplete combustion
products, including those from indoor air and diet
even if their content in ambient air is not too high.
Exposition to low doses of ionizing radiation both
during the Chernobyl NPPaccident and following 7-
15 years are not so drastic for GST-activity and con-
tent of PAH-DNA adducts.

The scenario for decrease of GSTactivity and accu-
mulation of PAH-DNA adducts in the chemically
polluted area including that by B(a)Pin ambient
air obviously differs from just mentioned above.
The observed increase of ECOD activity that is
typically induced by PAH leads to more intensive
formation by CYP1A1 of oxidized products that
may in its turn activate GSTP1 transcription
(Talalay P., 1988). The suggested sequence of
events coincides with increase of relative amount
of GSTP1 specific mRNA in the samples received
in group VI. Significant restoration of glu-
tathionetransferase activity after in vitro treat-

JIMAITAA COBMAAIOT € PE3yJIbTaTaMHU, TIOJYYCHHbIMI B
skcriepuMentax Ha kpbicax (Jendryczko A.,Drordz M.,
1992; BapaGoit B.A. u coasr, 1994). Casur B okuc/m-
TEJIbHO-BOCCTAHOBUTEIBHOM DPABHOBECUH B KHCJYIO CTO-
POHY KaK pe3yJIbTaT aKTUBHOIO HEPEKUCHOTO OKUCTIEHUST
JIMTIAZIOB MOKET OTMPEIEsSITh HAGIIONAEMOe CHIDKEHEe
ECOD aktuBHOCTH. ApUJIYTIEBOJOPOJHBIN PENENTOp
AhR,KOTOpBIiT CBSI3BIBAETCSI C HIEMEHTOM OTBETA HA KCE-
HOGUOTHKHU B ripoMoTopHoii o6sact rena CYP1A1 u un-
JIYIIUPYET €ro,BbICOKO YyBCTBUTEJIEH K PEIOKC-TIOTEHIINA-
ay. B oxucnennoit ¢opMme ero nHaynupylomasi cnoco6-
HOCTb CHITKEHA,YTO BJIEYET 32 COOON CHIDKEHUE IKCIIPec-
CUU TeHa. JTO, B CBOIO OYEPEIb, IPUBOJUT K 06pa30oBa-
HUIO MEHBIIET0 KOJMYECTBA IPOAYKTOB MOHOOKCHTEHA-
3HOTO OKUCJIEHWS U K CHIDKeHno uHaykiun rena GSTP1
mertaGosmramu I daser gerokenkannn (Talalay P.,1988).
YwMenbliienue otHocutebHoro conepskanust GSTP1-crie-
mudmaeckoit MPHK B cocraBe HedpakinmoHnpoBaHHOMN
PHK mnantentsr 1 GSTP1-criermudirdeckoro aHTHTeHa B
curmrrorpodobaacre  (Obolenskaya M.Yu. et al.,
1997) coryacyercst ¢ NpeAnoaraeMbIMi COOBITHSIME BO
BpeMsi 6epeMeHHOCTH B OpraHu3Me OOJYYEHHBIX >KEH-
IIUH.

N3Bectno Taxske, yro axtuBHoctb GSTP1 cusabnO
3aBHCUT OT TOTO, B KAKOM COCTOSIHUU HAXOJSATCS €€
dyxumonanbro aktusable SH-rpymmsr (Ricci G. et al.,
1991) ¥ HHM3KOMOJIEKYJIAPHBIE THOJBI KJIETKH, B
wactHoctu, rryraruon (Nishihara T. et al.,1991). Kak
MBI COOGITIAJIN PaHee, COEPKaHNe BOCCTAHOBJIEHHDBIX
HU3KOMOJIEKYJISIPHBIX THOJIOB B 00pa3iax u3 [ rpynibl
cimkeno (Obolenskaya M.Yu. et al.,1997). B cBsasu
C 9TUM HapylleHue (epMeHTa Ha HOCTTPAHCIAIIMOHHOM
yPOBHE MOXKET ObITh J[OMOJHUTEIbHOW TPUUNHOMN
CHIKEHHS €T0 aKTBHOCTH.

Takum 06pa3oM, IPE/ICTABJISIETCST BEPOSITHBIM, YTO BBICO-
Kas /1032 OOJTyYEHUST, KOTOPYIO TOJYYNIH KUTEJTBHUIIBI
palioHOB, TTO3/THEE BONIEMINUX B 30HY OTUYK/IEHUS W
00s13aTeJIbHO 9BaKyallin, XPOHIMYECKOe BHYTPEHHEE H,
BO3MOKHO, BHEIITHEe 00 TydeHre HU3KIMU JI03aMU B Tede-
HIE TTOCTEAYIONTX 5-6JIeT, IPUBEJO K CHIKEHUIO aKTHB-
HOCTH (PEpMEHTOB JIETOKCHKAIMOHHOM CUCTEMBI.  ITO
coznasio yeaoust ansa Hakortenus B JTHK TTAY-amnyk-
TOB,ICTOYHUKOM KOTOPBIX MOTYT OBITh IIOBCEMECTHO Pac-
MIPOCTPAHEHHbIE MPO/IYKTbI HEMIOJHOTO CrOPAHUS YTJIeBO-
JIOPOJIOB, IAXKE €CJAM WX co/iepXKaHue B aTMOChHEpPHOM
Bo3Myxe HeBennko. OO6JydeHrne MEHBIINMI 03aMI, KK
BO BpEMSI aBapuH,Tak U B TEUECHHE MOCTEAYIONMX 7 - 15
JIET He NPUBOJUT K CHWKeHuio ['T-a3HOl aKTUBHOCTH U
k Hakorenuto [TAY-amnykros B JTHK.

Ciienapuit, 1o KOTOpOMYy pas3BuBaercsi cHukenune ['T-
a3HOM aKTMBHOCTH M HAKOILJIEHUE /ITyKTOB B palioHe
¢ BicokuM cojiepskannem B(a)Il B armocdepe, mo-Bu-
JIMMOMY , OTJINYAETCST OT TOJbKO 4TO onucanHoro. Ha-
6a0/1aemoe nopeierne ECOD akTUBHOCTH, THITHYHO
unayuupyemoe B(a)Il, npuBogur kK 06pasoBaHUIO
6osbiiiero Konuvectsa okucaenubix CYP1A1 npoayk-
TOB, CIIOCOGHBIX AKTUBUPOBATH TPAHCKPHUIIIIMIO TeHA
GSTP1 (Talalay P., 1988). 9ta mnpeamnosaraemMas
1eb COOBITUII COTJIACYeTCSI ¢ YBEJUYEHUEM OTHOCH-
terbHoro  copepxkanusi  GSTP1-crnenmuduyueckoii
MPHK B o6pasmnax u3 VI rpymmbi. CyliecTBeHHOE
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ment by DTTevidences that enzymatic activity in
these samples is partly inhibited. The rather high
B(a)Pambient air pollution (see table 1) may be
a severe factor resulting in such biochemical
changes. Benzo(a)pyrene metabolites interact
with highly reactive thiol groups present in glyc-
eraldehyde-phosphate dehydrogenase (Holzer H.,
Holzer E., 1952) and may be also with those in
glutathionetransferase without strongly affecting
the relatively high intracellular content of glu-
tathione (Cervello I. et al.,1992). Thus,it is pos-
sible that disbalance between enzymatic activities
of CYP1A1 and GSTP1 occurs in placentas from
area with high B(a)P pollution in ambient air.
This effect finally defines PAH-DNA adducts
accumulation.

Placental PAH-DNA adducts as biomarkers of
environmental pollution are already well known
(Manchester D. et al., 1988; Manchester D. et
al.,1992; Carlberg et al.,2000). Their association
with GST activity however remains till now less
evident. There are observations made by M.
Pasanen and coauthors (1999) on placentas in
Swiss mothers abusing drugs and by R. Whyatt
and coauthors (2000) on newborn white blood
cells regarding the variability in GSTP1 genotype
thus resulting in different enzymatic activity.
High correlation degree of GSTactivity with con-
tent of PAH-DNA adducts in our study together
with data from mentioned above published papers
indicate that at the presence of PAH pollution in
indoor or ambient air or in diet the decrease of
GSTactivity because of whatever reason (radionu-
clide contamination, drugs, PAH, diseases, age,
genotype etc.) leads to the accumulation of
adducts. Thus we cannot rule out that this asso-
ciation is not attributable to chance or uncon-
trolled confounding and that GSTactivity is not a
nonspecific indicator of unfavorable factors
impact.

As PAH readily cross the human placenta
(Manchester D. et al.,1992; Carlberg J. et al.,
2000; Whyatt R. et al., 2000) it has been sug-
gested that the presence of DNA adducts in fetal
tissues may predispose to developmental infringe-
ments and increased morbidity later in postnatal
life (Hansen J. et al.,1993). Some authors report-
ed about reverse association between PAH-DNA
adducts level in newborns with their birth weight,
length and head circumference (Perera F. et al.,
1998). Our data confirm the indirect association
between placental detoxification efficiency and
newborn health status via positive correlation of
GSTactivity with Apgar's score.

Thus GSTenzymatic activity may be used not only
as an indicator of unfavorable impact on placen-
tal metabolism,but also as a biomarker of placen-
tal detoxification efficiency and risk factor for
newborns.

BOCCTaHOBJIeHUEe akTuBHOCTH IT-a3pr in vitro mop
neticteueM ITT cBuaeTembcTBYyeT 0 4acTUYHOM TIOfA-
BJIeHUN (PEePMEHTATUBHON aKTHBHOCTH B 3THUX 00Opa3-
nax. Jlocrarouno Bbicokoe cozgepskanue B(a)ll B ar-
mocdepe (cm. Tabamiy 1) MOXKeT GbITb CEPbE3HBIM
(pakTOpOM, BBI3BIBAIOIINM 3TH U3MEHEHUs. Bo3MOXHO,
YTO TIO0 aHAJOTHUU ¢ TJmiepaabaernadocdar geruapo-
renazoii (Holzer H., Holzer E., 1952) okuc/eHHble
npoussoubie B(a)Il MOTYT CBA3BIBATBCA C PEAKIMOH-
Hocroco6ubiMu  SH-rpynmamu I'T-a3br 1 mHru6upo-
BaTh ee, MPHW 3TOM HE BJUSS HA JIOCTATOYHO BBICOKOE
coJiep>KaHre HU3KOMOJIEKYJISIPHBIX BOCCTAHOBJIEHHBIX
oo (Cervello 1. et al., 1992). Taxum o6pa3om,
npu BeICOKOM cogepskanuu B(a)Il B Boszayxe BO3HH-
KaeT aucOaanc MexX/Iy aKTUBHOCTBIO (pepMeHTOB Tiep-
BOWl U BTOPOH CTauil JETOKCUKAIIUU,YTO U ONpPEEeisi-
et Hakomsienue B JJHK ITAY-aamykros.

MAY-agnykter 8 JIHK mraneHTsl Kak GMOMapKephb
3arps3HEHHOCTH OKPY’Kaolel Cpejibl U3BECTHBI yiKe
nasHo (Manchester D. et al., 1988; Manchester D.
et al.,1992; Carlberg et al.,2000). Ozxnako ux Kop-
peasus ¢ ['T-a3Hoil aKTUBHOCTBIO J0 CHX TIOP ObI-
Jla He CTOJIb oueBuAHONI. Ectb coobmenus M. Ilac-
aneHa n coasT. (1999) o Takoil Koppenanuu B ILIa-
MEHTAX O KEHINUH, YIOTPEOJSIONNX HAPKOTUKU, U P.
Baitart u coasr. (2000) 0 3aBHCHMOCTH YPOBHS aj-
JIYKTOB B JIEHKOIIMTAaX HOBOPOK/JEHHBIX OT T€HOTHUIIA
GSTP1,onpenensioniero akTuBHOCTL pepmeHTa. BbI-
cokasl cTeneHb Koppessauu Mmexay ['T-azHoit aktns-
Hoctblo u copepskanueM ITAY-annykros 8 THK mnia-
I[EHTHl B HAIlleM HUCCJEJOBAHUU W JaHHbIE IEPeYr-
CJEHHBIX COOOIIEHUN CBUIETETBCTBYIOT O TOM, YTO
npu Hammuun IIAY B atMocdepe okpyskaioleii cpe-
JIbI, >KUJIBIX IIOMEIeHUU Uau B auere cHumkenume I'T-
a3HON AKTHMBHOCTU HE3aBUCHMO OT IPUYMHBI €€ BbI-
spiBaronieit (pagnmonykaunapr, Hapkotuku, [TAY, 3a6o-
JIeBaHUs, BO3PaCT, FTeHOTUI | T.J].) IPUBOAUT K HaKO-
IJIEHUIO aAayKToB. B cBs3u ¢ atum I'T-a3nyio akTus-
HOCTD ILJTAIEHTBl MOXKHO PAacCMaTpUBaTh KaK HecIe-
MUPUYECKUN WHIUKATOP BIUSHUS HEOJIATOTPUSATHBIX
daxropos.

Tax xak IIAY serko mpoHWKAOT dYepe3 TLIAIEHTY
(Manchester D. et al.,1992; Carlberg J. et al.,2000;
Whyatt R. et al.,2000), 65110 BbICKa3aHO IPEAIIOJIO-
skenue, uto Haanume IIAY B TKaHAX mJIo7a MOXKET
MHUIIMMPOBATD HAPYIIEHUS PA3BUTUS U MOBBIMIEHHYIO
3a6071eBaeMOCTh B TocTHataibHoM nepuoze (Hansen
J. et al.,1993). Nmerorcss coo6uieHnsl 0 HeraTUBHOI
Koppesdaiuu Mexay coaep:xanueMm ITAY-annykroB y
HOBOPOXK/IEHHBIX U UX BECOM, POCTOM U OKPY>KHOCTBIO
ronoBbl (Perera F. et al.,1998). Hamu ganHble Ha
OCHOBAHUM TOJIOKUTEJIbHONU KoppeJsiun Mexay ['T-
a3HOI aKTUBHOCTBIO U HIKAJIOH ANrap CBUJETEIbCTBY-
I0T O CBSI3W MEXAY 3(P(OEKTUBHOCTDIO IETOKCUKAIUN B
TJIAIEHTE U 3/J0POBbEM HOBOPOK/IEHHDBIX.

Takum o6pasom, ['T-aznasg aKTUBHOCTH SBJSETCS
M0Ka3aTeseM He TOJbKO HeGJAronpHsTHOTO BJIMSHUS
Ha MeTabo/M3M B IJAll€HTe, HO WU II0Ka3aTeJeM
s(pderTUBHOCTH TETOKCUKAIUU B TIJTAIIEHTE W CTEIEHN
PHUCKa JJI1 HOBOPOKJEHHOTO.
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CONCLUSIONS

1. Placental glutathionetransferase activity and
level of PAH-DNA adducts content in placental
tissue are the integral indices of environmental pol-
lution, efficiency of maternal and placental detoxi-
fication and a prognostic factor for newborn.

2. Down-regulation of GST activity and accu-
mulation of placental PAH-DNA adducts can
occur according to different scenarios depend-
ing on which environmental factor influence is
greater i.e. radiation or chemicals (B(a)P).
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