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BrJIUB NECTULLAAIB HA OPTAHI3M BATITHUX

1 PO3BUTOK MJIOAA. B3SAEMO3B'430K MIXK
TOKCUYHICTIO OPTAHI3MY BATITHOI TA EMBPIO/ ®ETO-
TOKCHUYHICTIO (ornaa nITEPATYPH)

H.O.KopHyTa, kaHauaar 6ion. Hayk, 1.1 .)KmiHbko, AokTOp 6ion. Hayk
Al “HaykoBuyi LLeHTP npeBeHTBHOI TOKCUKOJIOT, Xap4yoBOi
Ta XiMiyHOI be3neku imeHi akagemika /1. Measess MO3 YkpaiHn”

PE3KOME. Ha penpodykmusHe 300p08's 6n1usae 3a0pyOHeHHs HABKOAUUHb020 CepedosUllya XIMIMHUMIU CROAYKAMU, 8 MOMY vucai i necmuyudamu. Ilecmu-
UUOU € 00HUMU 13 CymmEBUX 3a0pyOHI08atie 008Kins. Bonu wupoko 8ukopucmosyiomscs y 6cboMy céimi. B pobomi po3easymo enaus necmuyudis Ha op-
2AHIZM 8AIMHUX NCIHOK | HOPYUIEHHS PO3GUMKY NA00A, BKAIOMAIOHU 30iNbUICHHS KIAbKOCII CHOHMAHHUX a00pmi8, nepeduacHux noaoeig, 2inompodii nioda,
MepmeoHapodcyeanocmi, anomanii nioda. Onyonikoeani dani 3 nepamonoeii AOOUHY | MEAPUH KA3YIOMb HA 63AEMO36 I30K MidC NPOSBOM MOKCUUHOZ0
egpexmy y mamepi, 8DOONCEHUMU QHOMAAISIMU | MepMBOHapodcysaricmio. Candapmui MokCcuKonoivHi 00CAIONCeHHS N0 BUBHEHHIO BNALBY XIMIMHUX CHO-
AYK HA PO3BUMOK NA00A HANPABAEH] HA i0eHMUDIKAUiI0 aceHmi8 3 NOMEHUIIHOK MOXCAUBICII0 BUKAUKAMU Ui HeeamueHi ehekmu, BKAHAOUU PigHi 003,
AKI BUKAUKAIOMb MOKCUMHUT ehekm y gazimuux camuup. TIpedcmaeneni Hayko8o-memoouuri nioxoou eusHeHHs Ha 1a00PAMOPHUX MBAPUHAX MOKCUYHORO
eghexmy necmuiyudie Ha 0PeaHizm 6a2iMHUX camuyp i po3eumky naooa. B daniii pobomi 6yaa 3pobaera cnpoba ouiHUMU B3AEMO36 S30K Midic NPOSBOM MOK-
CUUHO20 eheKmy y 8aziMHUX camuuyb i eMopio/emomokcuuHicmio 8 pe3yabmami 6naugy necmuyuoia.

Knrouesi crosa: necmuyuou, eazimui, emopio/hemomokcutHicmo, 83A€M038 930K Midc MOKCUMHUM eeKmoM y 8aeimHUX camuuyp i emopio/emomok-

CUYMHICMIO

aKOIIMYEHi eIifeMioJIoriuHi JaHi CBigyath,
WIKIiIMBI (PaKTOPU MOBKILIS CIPUYMHSIIOTH
PO3BUTOK TOPYLIEHb PEMPOAYKTUBHOTO 3M0POB's JI0-
mwan [1,2]. CribHa mist Ha opraHi3M KOMITIEKCY Kce-
HOOIOTHKIB CTBOPIOE 3HAYHE XiMiYHE HABAHTAXCHHS
Ha OpraHi3aM i MOX€ HEraTMBHO BILIMBaTH Ha
Oymb-SIKOMY €TaTi peaizartii pernpoayKTUBHOT (DYHKIIIT
YOJIOBIKiB i XiHOK. Takuil BIIMB MPU3BOOUTH A0 He-
e(heKTUBHOI  iHTerpaimii 6ioJOTiYHMX MpPOIECIB
(6ioximigHMX, (i3i0N0OTIYHMX, MOPQOMOTIYHUX), SIKi
HEOOXiIHi I YCHilTHOTO (PYHKI[IOHYBaHHSI PEIpo-
JOYKTUBHOI cucteMu. TTopylieHHsT penpoayKuii Moxe
OyTU HACTTIIKOM SIK TOCTPOIi, TaK i XpOHIYHOi TOKCUYHOI
il KCeHOBIOTUKIB B pi3Hi mepiomyn XutTs. O3HaKM I10-
PYLICHHSI PETTPOAYKTUBHOI (DYHKIIII (3aTUTiTHECHHSI, BU-
HOUIYBAHHSI, PO3BUTOK TUIONA) MOXYTh MPOSIBISTUCS
yepe3 OaraTo MicsIIiB, a iHOMI ¥ pOKiB Mmicis Aii Kce-
HOOi0THKIB [3]. BpaxoByioun BaxJuBiCTh JaHOI MPOO-
JIEMH, ChOTOIHI PO3BUBAETHCS HOBUI HAMPSIMOK Y Me-
JULIMHI — €KOJIOTiYHA PEeMpPOAYKTOIIOTis. [0J10BHOIO Me-
TOI0 BKA3aHOTO HATPSIMKY € €KOJIOTIYHUI MOHITOPUHT
LIKiIJTMBUX BIUIMBIB (DAKTOPiB MOBKLLIS, MPOTHO3YBaH-
HS1 IMOBIPHOCTI "MOMOMKM" (DYHKITIOHATTBHUX CUCTEM i
PO3POOKA afieKBATHUX 3aX0MiB MPOPINaKTUKY [2].
Oco06mBe 3aHETTOKOEHHS BMKIMKAE ITOTipPIIEHHS
PETIPOIYKTUBHOTO 3MI0POB'SI XXiHOK, SIKE MTPOSIBIISIETHCS
B 3POCTaHHI 3aXBOPIOBAHOCTI CEpel BariTHMX, 3HU-
KEHHI uYMclia HOpMaJbHUX TIOJOTIB i 30iIbLIEHHI
BIIXWIIEHh PO3BUTKY ILIoma. Bimomo, 1o pempomyk-
THBHA CHCTEMA XiHKM TIiJl 4aC BAriTHOCTI OCOOJUBO
YyTJI1BA J0 BILIMBY HETATUBHUX (haKTOPiB OYIb-SKOTO
noxomxeHHs [4]. Taka migBMIIEHA YYTIMBICTb Y Liei
MEPiof CIIpUsiE 3a0€3MEYECHHIO 3aXUCTY eMOPIOHIB Bill
(bakTOpiB 30BHIITHROTO CEPEIOBMIIA, B TOMY UMCII it
TOKCUYHMX CIIONYK. 111 TI0/1a OpraHi3M Matepi € TUM
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CepeloBUIIEM, B IKOMY BiH PO3BUBAETHCS. Y 3B'I3KY 3
LIMM B OLITBIIOCTI BUTIAAKIB CTAH MAaTePUHCHKOTO Op-
TaHi3My Bilirpae MpoBifHY POJIb B €TiOJOTii MOPYLICHb
PO3BUTKY ILJI0AA, SIKi TPU3BOAATH 0 301IbILIEHHS Yac-
TOTH CHAAKOBUX 3aXBOPIOBAHb, BPOIKEHMX Ball i aHO-
MaJjiii po3BUTKY Y HOBOHapomxkeHux [3]. Takum um-
HOM, MOXHA CTBEPIXYBaTH, IIO Bil BILIMBY
30BHIILHBOTO CEPENOBULIA HA 3arajlbHUN CTaH 310-
POB'ST MaTepi Oyze 3a1exkaTi B MOTAIBIIOMY 3I0POB'S
HOBOHAPOIKEHOTO.

[MpioputeTHUMU 3 TOYKM 30py MacIITaOHOCTI
MOKJIMBHX HETaTUBHUX HACIIIKIB € XiMiuHi (pakTOpn
JOBKIJLIS, ITif il IKMX MOXYTb IiANagaTy BEJUKi Ipy-
Ny HacesneHHs. Lle B mepiny yepry — JikapchKi 3aco-
O, XapuoBi MOMIlIKM, MECTULMUAM i CHOJYKHU, SKi
MIrpyIoTh i3 moiMepHUX Matepianis. [lectuummu siB-
JITIOTBCS XiMIUHUMU TIpeTriapaTaMHu, IKi BAKOPUCTOBY-
I0TbCS U1 OOpOTHOM 3 Pi3HUMHM IIKIIJIMBUMU Op-
raHi3MaMM B CiIbCbKOMY TOCIOZAPCTBi, MPOMMCIO-
BOCTi, MEIMIIKHI, 1MO6YTi. OCOOIMBO IHMPOKO BUKO-
PUCTOBYIOTHCSI TIECTUIUAM B CLIBCHKOMY TOCIIO-
napctBi. B ycbOMy CBiTi aCOPTMMEHT MECTULIMAHMX
MpemnapaTiB MOPIiYHO 30UIBLIYETHCS, BUKIMKAIOUU
3a0pyJHEHHSI HABKOJIMIIHLOTO CEPEAOBMIIA Ta 3MiHU
CTaHy 370poB'Sl HaceneHHsd. He3Baxaioum Ha 3a-
MOOIXHI CaHITAPHO-TITiIEHIUHI 3aX0AM, CIOCTE-
piraeTbcsl HAOXOMXCHHS TIECTULMIIB Y TMOBITPs (aT-
MocdepHe, podoUu0i 30HH, KUTIOBHX IPUMIIIIEHB), BO-
JoiMu (BiIKpuUTi 1 TA3eMHi), TPYHT, a TaKOX Ha-
SIBHICTb 3aJIMIIKOBUX KiJTbKOCTEH B MPOAYKTaX Xapyuy-
BaHH¢, 10 IPU3BOAMTD A0 IOMAJaHHS iX B OpraHizM
JIONMHYM i BUHMKHEHHS 3aXBOPIOBaHb XiMi4HOIi
eriosorii [5,6]. Cnin 3a3HaYMTH, HUHI 3aBASKYM BIIPO-
BADKCHHIO BUCOKMX iHAYCTPiabHUX TEXHOJOTIi 3ac-
TOCYBAaHHS IECTULMMIIB y CUICbKOMY TIOCIONAPCTBI
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KOHTAKT 3 TIECTUIMAAMY 3MEHIITUBCSI, JI€ TTOTEHIifHA
Hebe3neKa BIUTMBY iX 30epiraeTbcsl MPU BUKOHAHHI
pobiT Mo HarIsAy 3a MociBaMU KyJABTYp i Ha eTamax
30MpaHHsI, 30epiraHHi BPOXalo.

INoTenuiiina HeOe3neKa BILIABY MECTHIMIIB HA Op-
TaHi3M BariTHUX XKiHOK i PO3BUTOK IO

Ilpu nomnagaHHi NECTULMAIB B OPraHi3M BaTiTHMX
MOXE BiIOyBaTUCS MOMIKOMKEHHST TCHETUUHUX, HEMl-
POrYMOpPAJIbHUX, iIMYHHMX, META0OJiUHMX Ta iHIIMX
MEXaHi3MiB MiATpUMaHHSI CTaJOCTi TOMEOCTa3y Op-
TaHi3My. A 11, B CBOIO UePTY, TIPU3BOIUTH 10 HETATUB-
HUX HACMIAKIB sIK IS OPraHi3My CaMoi BariTHOI, Tax i
HETaTMBHO BIIMBAE HA PO3BUTOK T1oxa [7-9)].

CroctepeskeHHSI 3a 3M0POB'IM XiHOK, 3aiHSITUX Ha
CIIBCBKOTOCTIONAPCHKUX pOOOTAX B YMOBAX iHTEHCHB-
HOTO BMKOPUCTAHHS Pi3HMX XJOp- i (ochopop-
TaHIYHUX TCCTULWIIB, BUSBUIO TaKy KapTUHY:
MOPiBHSIHO 3 KOHTPOJbHMMM TpyHaMu XKiHOK,
BaTiTHICTh ¥ HUX Y 3 pa3Wl YacTillle YCKITaTHIOEThCS
TOKCUKO30M, 30iIbIIYETHCS YUCJIO CHOHTAHHUX
a00pTiB, YacTillle BiIOYyBalOThC MEPEMYACHi MOJIOTH,
rinoTpodist mI01a, MEPTBOHAPOIKYBAHICTh, aHOMAIl
po3BUTKY Tuioma. Ha 1ie BKa3yloTh DOCTITHUKHA 3
pi3Hux kpaiH cBity [10-14].

IIpo B3aEMO3B'SI30K MixX iHTEHCHBHICTIO 3aCTOCY-
BaHHS MECTULMIIB Ta YCKJIAAHEHHSMHU BariTHOCTI Ta
nonoris cBimuarh aaHi O.K.®enoposuy i JI.}0.ToHua-
poBoi [15]. Tak, Hampuknan, y 60 oOcTexkeHMX
BariTHUX 3arpo3a INepepMBaHHS BariTHOCTI CTAHOBUIIA
36,9%, recto3 — 35,4%, panHiit Tokcuko3 — 33,4%,
aHeMii BariTHUXx — 29,9%, 3arocTpeHHsl eKCTpa-
reHitaipHOi marojorii — 23,8%, cymytHi iH(eKii
(I'PBI, xonpmitit Ta iHin.) — 27,9%, derormnaneHTap-
Ha HejocTatHicTh — 13,3%, CIOHTAHHI BUKMIHI —
4,9%, nepenuacHi mojorn — 4,5%, BHYTpIlIHbOYT-
pobHa rinotpodis miona — 7,5%, MepTBOHApOA-
XKeHHicTh — 4,5%, BpomxeHi Bagy po3BUTKY — 4,9%.
3a maHuMu M.X. XaminoBa B y30eLIbKMX KiHOK-0a-
BOBHSIPIB, SIKi KOHTAKTYBAJIM IIiJ 4aC BariTHOCTI 3 €K~
CaxJIopaHOM, BJBiUi YACTillle CIIOCTEPIraauch CIOH-
TaHHi a0OPTH i MEPTBOHAPOXKYBAHICTh, & BalU PO3-
BUTKY IJIOAIB Maiu Micue y 17 pa3iB yacrilie, HiX B
KOHTpOJbHIN Tpymi [16]. JlocmimxeHHs, mpoBeneHi
Blatter B.M., cBimuaTh npo BUCOKHIA (DAKTOP PUSMKY
HapomKeHHd JiTe# 3 spina bifida y maTepis, sKi mmpa-
LIOBAJIM B CiIbCbKOMY TOCTOMAPCTBI i Majau Mpo-
(eciiiHMIT KOHTAKT 3 MecTUIMAAMU (KOe(IlliEHT KO-
pensiuii 3,4 95% nosipumii intepsan 1,3-9,0) [17].
AHajoriuHi nani 0ynmu otpumani Schwartz D.A. Ta
LoGerfo J.P. BimHOCHO TOCTOBipHO 30iIBITEHOI KiJlh-
KOCTi aHOMaJiii KiHIIBOK CEepen AITel, HAPOMMKEHUX
MaTtepsIMU B KpaiHaX 3 BUCOKUM BUKOPHCTAHHSIM TEC-
TMUUAIB  (KoedilieHT Kopensuii 1,9 95% nosipunii
intepBan 1,2-3,1) y mopiBHAHHI 3 edekTamu 3
MiHiMaJabHUM BILTMBOM [18].

JlocaimxenHs, 9Ki mpoBoauanCh B KpacHomapch-
KOMy Kpai, ¢ iHTECHCUBHO BUKOPUCTOBYBAIUCH TEC-
™MIUIA, v 91,6% XiHOK ITix 9ac BariTHOCTI B ceyi Ta
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KpOBi OyiaM BHSBJICHI XJIOPOPTraHiuHI MECTHIININ
(o-TXUI, y- TXOI, AAT, meradoc), a Takox coui
BAXKMX METaliB (PTyTh, Midb, LIMHK, CBUHELb) B
pi3HMX KoHIeHTpanisx [15]. 3a nanumu Corrion M. L.
i criBaB. y KpOBi BaTiTHMX XiHOK i MyIOYHOTO KaHATH-
Ka METOIOM Ta30BOi XpoMaTorpadii/Mac-cIeKTpo-
METpii BUSIBJIEHA HASIBHICTh MIPOIMOCKYPA, 3-(peHOKCHU-
0eH30iHOI KMCIOTH 1 1,1-muxmop-2,2-6ic(m-xmopde-
Hu)-eTwieHy B KontenTpaiisx < 0,10 — 0,20 mxr/mn
[19]. 3a manumu iHmumx gocnimHukiB 3 Iumii [20],
I3paimo [21], Kuraro [22], Vkpaiau [23] B KpoBi
BariTHUX XiHOK, Y SIKAX CTaaMCs CIIOHTaHHI abOpTH,
oyJs10 BusBaeHo minsuieHi piBHi AAT abo iioro mera-
6omiTy. [IpocminKOBYEThCS B3aEMO3B'I30K MK KOHIIE-
HTpAL€I0 B KPOBi BAriTHUX JiHAAHY, aIPUHY i CITOH-
TaHHUMHY a0opTamu [24]. ¥ GibIIocTi XiHOK, SKi Man
podeciifHNit KOHTAKT 3 TIECTULIAIAMU, CIIOCTEPITaBCs
PO3BUTOK TLIalleHTapHOI HenocTaTHOCTi [25]. Po3BuTOK
IUIAIIEHTAPHOI HEJOCTATHOCTI € BAXKIMBUAM (DaKTOPOM,
SKUU TIPU3BOMUTH JIO TEPETUIACHOTO TIEpEepPUBAHHS
BariTHOCTi, MATOJOTil IMJIOJA i HOBOHAPOIXEHOTO.
[TinTBepIXEHHAM TIALEHTAPHOI HEAOCTATHOCTI € 3HU-
JKEHHSI CUHTE3Y MPOTeCTEPOHY, MUIALIEHTAPHOTIO JIAKTO-
T€HY, €CTPamioNy, CTPYKTYPHUX i TiICTOXIMIYHMX 3MiH Y
TKAHMHAX IUIALCHTH. Y BaTiTHIX TAKOX OYII0 BUSBICHO
3HMKEHHSI IMYHOOIOJNOTIYHOiI PEAKTUBHOCTI i CEH-
cUObiTi3alio0 OpraHi3my, IMpo LI0 CBiAYaTh 3MEHUIEHHS
konmentpanii IgM Ta IgG, T-nmimgpomwmris, LIK,
minBumieHHd piBHA IgA, B-mimdonuris, docdaras
neikouutiB, 3HmKeHHd aktuBHocti CAI 1 a-T'®AI
JIiM(OLMTIB.

Cig 3ayBaxkWTH, IO ITiABMIIEHA YacTOTA CITOH-
TAHHUX A0OPTiB, MEPTBOHAPOMXKYBAHOCTi, AHOMAIi
PO3BUTKY ILIOJA MAJIMA MICLIE 1 y XIHOK, AKi HE MaJu
podeciiftHOro KOHTAKTY 3 MECTULIMAAMH, aJle TIPOXU-
Balii B paifoHAX 3 BUCOKMM IECTUIMIHMM HABaHTa-
KEHHAM [26].

TaxyM YMHOM, HETAaTMBHMIA BIUIMB IECTULIMIIB Ha
BariTHY KiHKY [TO3HAYAEThCS SIK HA CTaHi 3M0POB'A ca-
MOi XiHKHM, TaK i Ha 310POB'T HAPOMXKEHOI HEIO JUTUHHU.
V 3B'I3KY 3 MM JOCUTH aKTYAIBHOIO € TIPOOJIEMa BCTa-
HOBJIEHHSI B3aEMO3B'I3KY MK OpraHi3MOM BariTHoi i
eMOpio/(heTOTOKCUYHICTIO SIK HACNITOK BIUTMBY MECTU-
1uniB. [onoBHUM mxepenoM iHdopmallii mpo MOXJITUBI
LIKiUTMBI eEKT MECTULIUIIB € PE3YIBTATH, OTPUMAaHI
B €KCIIEpMMEHTaX Ha JJabopaTOpHUX TBapuHax [27].

MeToauyHi miaxoau 10 BUBYEHHS BILIHBY NMECTH-
IMJIiB HA OPraHi3M BariTHUX TBAPMH, AOCTiIKEHHS
eMOpPiOTOKCHYHOCTi T4 TePATOTEHHOT AKTHBHOCTI

J10 MeCTUIMIIB, 110 3HAXOASITHCS B HABKOJIMIITHBO-
MY CepeIOBUIINi, CTABASTHCS TIEBHI BUMOTH, BUKOHAH-
HS SIKUX 3a0e3meuyBaiu 0 Haile(heKTUBHille IXHE BUKO-
PUMCTaHHS i HAWMEHIITY IMKOMY [UIS JIIOAMHHU, KOPUCHUX
TBapuH i pocnuH. IlecTuiinmy mepesn 3aCTOCYBaHHSAM
000B'SI3KOBO  MPOXOAATh TOKCMKOJIOTO-Tiri€HIUHY
OLIiHKY, MiAAA€ThCS JOCUTh PETEIBHOMY JOCTiIKEHHIO
iXHS MOBEIiHKA B JTOBKILII, PO3pOOJISIIOThCS Tiri€EHIYHI
HOPMATHBH Ta PEKOMEHMAIIi1 IOA0 OE3MEYHOr0 iX BU-
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KopuctanHIo [28]. O6OB'SI3KOBOI0 CKIIAIOBOI0 TOKCH-

KOJIOTO-Tili€HIYHUX  OOCTIIKECHb TECTUIUIIB €

BCTAHOBJIEHHS X BIUIMBY Ha OPraHi3M BariTHUX TBApMH,

JOCITIKEHHST eMOPiO-TOKCUYHOCTI Ta TEPATOTEHHO] aK-

TMBHOCTI. OLIiHKA PU3KKY XiMiYHUX PEYOBMH JUIS peIl-

POOYKTHBHOI (DYHKITil JTIOMMHY BiIOYBAETHCS y 1B €TA-

Iy JocimkeHs [29]:

1. JocaimxeHHs, CIpsIMOBaHi Ha SIKiCHY OLIiHKY iHIy-
KOBAHUX TTOPYLIEHD y BariTHUX TBAPUH i PO3BUTKY
TUTOAA 3 METOI0 BU3HAUCHHS iIMOBIPHOCTI BUHUK-
HEHHSI Ta MOXJIMBOTO CIIEKTPY MATOJIOTI].

2. KinpKicHe BU3HAUEHHST 200 TIPOTHO3YBAHHS J030-
3aJIEKHOTO €(PEeKTYy SIK OCHOBM PEKOMEHIOBAHMX
0€3MeYHUX PiBHIB BILTUBY.

SIK mpaBuiIo, 3a OCHOBY MPUIMAIOTHCSI PE3YJIBTaTU
JOCTIIXEeHb Ha JJAOOpaTOPHUX TBapWHAX, SKi Hama-
10Th MOXJIMBICTh OOTPYHTYBAHHSI O€3MEYHOTO 3aCTO-
CYBaHHS TIECTULIMAY HA CTafii MOMEpemKyBalbHOTO
CaHITapHOTO HATJSIAY.

OCHOBHUM  TIPUHLMUIIOM  JAPYroro  €Tamy
JOCTiIKEHb € KilbKiCHa OI[iHKA 3aJeXHOCTi "10-
3a-e(DeKT" Ta CKCTPAIOJALIS JaHUX HA JIIOOCH, SKi
MiIJAI0THCS il XIMIYHUX PEYOBUH Y HM3bKHUX 033X Y
pearbHIX YMOBaX.

Kpurepii nomkomKyodoi aii necTHIuzin
MiJK 9ac BariTHOCTI

KputepismMu mOMKOMKy0UO0i Ail MECTULIUAIB ITif
Yac BariTHOCTI €: IPOSIB TOKCUYHOI i Ha BariTHUI Op-
raHi3M, eMOPIOTOKCHYHICTh, (DeTOTOKCHIHICTD, Tepa-
ToreHHicTsb [30].

KputepissMmu mposiBy TOKCUYHOTO e(deKTy y
BAariTHOI CaMHLi € 3HIXCHHS CHOXWBAHHS KOPMY i
BOJIM, 3HWXEHHSI IPUPOCTY MAcH Tila B MEPion BBE-
JIEHHSI pEYOBUHMU, 11O AOCIiIXKYETHCS, KIiHIYHI CUMII-
TOMM iHTOKCHUKAIlii, 3MiHU MOP(OMETPIUYHMX Ta MAK-
POCKOMIUHKMX TIOKA3HUKIB BHYTPIIIHIX OpTaHiB y
BariTHUX CaMMIIb, 3MiHM OiOXIMIYHMX ITOKA3HUKIB CH-
POBOTKM KPOBI Ta iHIII.

EMOpioTOKCHYHI BIACTUBOCTI IIPENApaTy xapakTe-
PU3YIOTBCS  3arMbe/ui0  eMOpioHiB  (paHHi/mi3Hi
MiCTSIMIUTAHTALII{HI BTPATH).

KputepieMm mposBy (heTOTOKCHUHOCTI € 3HIKEHHS
MACH Tifa i KpaHio-KayTaJbHOTO PO3Mipy IUIona, mopy-
LICHHST PO3BUTKY TUIOMA, SIKi HE MAlOTh XapaKTepy aHO-
MaJtiid, HasIBHIiCTb MepTBOro monga. KpaiiHiM nposisom
(heTOTOKCMYHOCTI € TepaToreHHWI e(eKT, HasBHICTh
aHOMaJIiii PO3BUTKY IUIOAA (30BHILIHIX, BICLIEPATbHMUX,
CKEJIETHUX).

V 1ociaKeHHSIX 11010 BUBYEHHS MPOSIBY TOKCHY-
HOTO e(DeKTy MeCTUIINIIB Ha BaTiTHUH OpTraHi3M 1a00-
pPaTOPHUX TBApWH i HOTO BIJIMB HA PO3BUTOK TLIOMA,
BUKOPHCTOBYETHCS, SIK MPABUJIO, TPY PiBHS 103 (Hail-
BUIIMIA, CepenHiii, HAMHKYMI) B Tiepion 3 6-15 aeHb
BariTHOCTI (TIepion opraHorexesy). HaitBuima mo3a mo-
BUHHA OYTW TOKCUYHOIO I BAriTHOI camulli. BuGip
BHMCOKOI TOKCMYHOI J03U JJIS1 CaMULi TOSICHIOETHCH
HEOOXIHICTIO 3'SICYBaTU MaKCUMAIbHWIA TTPOSIB MOLI-
KOIIXKYIOUOTO MOTEHIT ATy TOCTiIXYBAHOTO TIECTULIAIY
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IUIS BCTAHOBJICHHS IIKIITMBUX €(DEKTiB Ha eMOpioH
abo 1. BcTaHOBIEHHS TaKMX HETaTUBHUX e(EKTiB
MOTPiOHO K BiANpPaBHA TOYKA, bW CKOHLEHTPYBATU
yBary Ha pe3y/bTaTax 1I0d0 OiTbIl HU3bKUX 103. SIK-
110 CTATMCTMYHO JOCTOBIpHi 3MiHM Creru(ivHOro
IIKiAIMBOTO €(heKTY 3HAXOMSITHCSA B TPYTIi 3 BUCOKOIO
J103010, OioJOTiYHA 3HAYMMICTh HOro MeHIa i,
MMOBIpHIIITe 3a Bce, e(heKT OyIe CTAaTUCTUIHO HETOC-
TOBIPHMM B HIXKUill 103i. Pe40BMHA BBAXAETHCST TOK-
CUYHOIO [UTSl PO3BUTKY TUIOAA, SIKIO MA€ MiCLIC OAHA
a00 OinpIIe Pi3HOBMIHOCTEH eMOpio/(heTOTOKCHY-
Hocri. IIpote, mo0 6yTn KiacudikoBaHUM i BU3HA-
HUM HIKiIIMBUM (crieuupiyHUM), €heKT 3a SIKUM
CTMOCTEPIiraEMo, MOBUHEH OYTH PE3YABTaTOM BILTUBY
JIAHOi PEYOBUHM, 2 HE BTOPUHHUM (HECTICIU(DIYHUM)
MPOSBOM TOKCUYHOCTiI OpPraHi3My BaTiTHOI CAMHII.

Tomy y BimnosigHocti 1o sumor OECD 414 mna
JOCJIIXCHb WIOAO0 BUBYCHHS MPOSIBY TOKCUYHOTO
ebeKTy IIeCTUIMIIB Ha BaTiTHUI OpraHi3M JJabopaTop-
HUX TBAapUH i BIUTMBY HA PO3BUTOK TII0A OOOB'I3KOBO
BCTaHOBIIOIOTHCS BA TMOKA3HUKU: BEIWYMHA PiBHS,
MpY SIKOMY HEMA€ HIKiITMBOTO ¢(DEKTY I BaTiTHOI
camuui ( no-observed-effect-level — NOEL ngas
BariTHOI CaMUILi) i BeAMUYMHA PiBHS, MPH SIKOMY HEMAE
LIKiAUBOro edekty 1t po3BuTky miona (NOEL nng
PO3BUTKY T1101Y) [29].

3B'S30K MiK MPOSIBOM TOKCUYHOTO e(heKTy y BariTHoOi
camulli i TOKCHYHMM BILTMBOM HA PO3BUTOK ILI0/A
JlocTimkxeHHS 3B'SI3Ky MiX IIPOSIBOM TOKCHYHOTO

BIUIMBY MECTULWIIB Y BariTHOI CaMHULi i TOKCUYHUM

BILUIMBOM Ha LTI € OCHOBOIO ISl TIOSICHEHHSI TIPUPO-

T TIPOIIECIB TOPYIIEHb PO3BUTKY TIONA. € NEKiabKa

BapiaHTIB TAKOTO B3AEMO3B'A3KY:

1. MecTuun BUKIMKAE TOKCMYHMI €(EeKT y BaTiTHOI
CaMulli, ajie Mpu 1[bOMY eMOPio/(HETOTOKCUUHICTD
BiICYTHSI: TOOTO NECTULIMA HE BUKJIMKAE MOPYIICHb
PO3BUTKY eMOpioHY/ Tuiona. PiBeHb 1031 ITeCTUIIN-
1y, TIpY SIKOMY He BiIMi4a€eThCsl MIKiITMBUI eekT
JUISL BariTHOI CaMMIIi, HYXXYE Bill piBHS 103U, IIPU
SKOMY HE BiIMIi9a€ThCd IIKIIMBAN S(EKT I
po3Butky mioga (NOEL mia BaritHoi camuui <
NOEL 1 po3BUTKY TI1014).

2. EmOpio/(peTOTOKCHYHICTD MECTUIMIY CIOC-
TEepiraeThCs MPU BiICYTHOCTI TOKCUYHOTO eDeKTy y
BariTHOI CaMMLIi: IOC/iAKyBaHa pPeUOBMHA BUKJIMKAE
MOPYILEHHSI PO3BUTKY €MOpiOHa/ILIofa BHACIIIOK
cneundivHuX  (Pi3UKO-XIMIYHUX  BIACTMBOCTEH
xiMiuaoi cromyku. NOEL mis pariTHOI camuii >
NOEL g1 po3sutky mioma. Emopio/dheToTokcny-
HIiCTb MOXE OYyTW TPEICTaBIEHA: CMEPTIO eMOpioHa/
TUIONIA; 3aTPUMKOIO PO3BUTKY TUIONA (3HIKEHHST Mach
TiJla MI0a, 3MEHILEHHS KPaHio-KaylaTbHUX PO3MIpiB
TUIONA); CTPYKTYPHUMM BajaMu (aHOMaJil PO3BUTKY
Tiofa — 3OBIIIIITHI, BiCIIEPaTbHi, CKEJIETHI) abo
(byHKILIIOHATTBHUMY MOPYLIEHHSIMU PO3BUTKY ILIONA,
TaK 3BaHUIA MTiCISTHATAIBHUIA TEPATOTEHES.
[TicnstHaTaTbHUIT TEPAaTOTEHE3 XapaKTePU3YEThCS

TTOPYIIEHHSIM PO3BUTKY Pi3HUX CHCTEM (0i0XiMiTHOTO
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rOMeOCTa3y, iIMyHHOI, €HIOKPUHHOI, HEPBOBOI, PEM-

POIYKTUBHOI). B mepion po3BUTKY HOBOHAPOMKEHO-

TO/INTHHHU 1I€ TIPU3BOAMTH IO BiICTaBaHHSA B POCTI,

BiIXWJICHHS ¥ (POPMYBAHHI YMOBHUX pedJeKCiB, Mo-

BEIiHKOBMX peaKliiif, pOCTY HEPBOBO-TICUXiYHUX PO3-

namiB Ta JETKUX (HOPM iHTEJNEKTYaabHOI HETOB-

HOLIIHHOCTi, HETTOBHOLIIHHOCTi 200 MPUTHIYEHHST pem-

ponyKTuBHOI GyHKLIT [31].

V kpainax €C, Ko MNECTULUI TPOSIBIISIE
€MOpio/(PETOTOKCUYHICTh/TEPATOTeHHICTh, HOro Kia-
ciKyIOTh SIK PEYOBHMHY, IO 3AaTHA BUKIMKATH CIIe-
ivHi epextr. [I1s TaKMX pEYOBYH, ¥ BiMOBITHOCTI i3
3atBepmkeHoo Jupektusoio 67/548/ECC, Ha ToBapHiit
€TUKETII POOUTHCS TIO3HAYKA "TIOTCHIIIITHO HEOe3mey-
HUU 7151 po3BUTKY Tutofa” [32].

3. ToxcnuHwMi eeKT y BariTHOI cCaMHIIi i eMOpio/deTo-
TOKCHUHICTh CIIOCTEPIra€ThCA HAa OMHOMY PiBHI TO-
3u: NOEL s BaritHoi camuni = NOEL mist po3-
BUTKY T1ofa. Lle HaliCKIaaHilii BUMamoK, OCKijb-
KM CTIELiaTiCTy HEOOXiTHO JaTH BilMIOBiIi HA TUTaH-
HSL: SIK OL[HIOBATH WIKiAIUBI €EKTU 1S PO3BUTKY
eMOpIOHY/TITOMY, SIKi TIPOSIBISIIOTHCST HA PiBHI 103
TOKCUYHUX IS OpraHi3My BariTHoi camuii? Komu
HEOOXiTHO 1X OILIHIOBATHU SIK YHiKaJIbHY i BUOIPKOBY
(crenmivHy) 03HAKY TOKCUYHOTO BIUTMBY Ha IUTIN,
a KOJIM 1ie MposiB HecneudiyHux 3MiH?

V nmedgkmx BHIagKax eMm6pio/deTOTOKCHYHICTB
TIOB'S13aHa 3 TOKCUYHUM €(DEKTOM Y BariTHOI CAMMUII.
ToxcYHMIA €PEKT Y BATiTHOI CAMUILLI MOXE MPOSIBISI-
TUCS 3HXKEHHSM CITOKMBAHHS KOPMY i BOIU, 3HUXE-
HHHSIM MTPUPOCTY MacH Tijia B EPiof BBEIECHHS pedyo-
BUHU, IO AOCTIIKYEThCS, TPOSIBOM KJIiHIYHMX 3MiH
(HasIBHiCTb OJIIOBOTH, CIIOHOTEYii, KPOBOBUJIMBIB,
MiIBUINEHOI YaCTOTU JUXaHHs, 3MiHA TeMIepaTypu
Tijla, KPOB'THUCTI BUALICHHS 3 TTiXBU, MiIBUIIEHA Yyac-
TOTA CEYOBUITYCKAHHS i neikariii, 3MiHa KOIbOpy ceui
i Kamy), 3MiHOI MOP(MOMETPUYHUX Ta MaKpOC-
KOIMiYHMX MOKA3HUKIB BHYTPIILIHIX OPraHiB y BariTHUX
CaMMLIb ITifl Yac PO3TUHY; 3MiHOIO OiOXiMIYHMX MOKA3-
HUKIB CUPOBOTKM KPOBi (3aranbHuii 6inok, AJIT, ACT,
nmyxHa (ocdaraza, XonecTepuH, TUMOJOBA TPoOa),
3MIHOIO CTaHY ILTaLEHTU (OpraHOMETPUYHi, MaKpPOC-
KOIIiYHi, 3araJibHOTICTOIOruHi). BKa3aHi mposiBU TOK-
CUYHOTO e(heKTy € PE3yNbTaToOM TOpPYIICHHS MaTe-
PUHCBKOTO TOMEOCTAa3y, SIKMiA MOXE MPU3BOAUTH [0
eMOpioNeTanbHOCTI (IMiCAsiMITIaHTaLliiiHa 3arubelb
€MOPiOHiB), (PETOTOKCUYHOCTI (ITOPYLIEHHSI PO3BUTKY
II0Ja — 3HMXKEHHST MacH Tijla i KpaHio-KayaaabHOro
po3Mipy TIona, MOPYIICHHS PO3BUTKY TUIOAA, SAKi HE
HOCSITh XapaKTepy aHOMaJliii) i HaBiTh TEPaTOreHHOTO
edekry. HaifgacTime 3 TOKCWMYHICTIO OpraHi3My
BaTiTHOI TOEAHYBAIUACH TaKi MOPYIICHHS PO3BUTKY
TUIOMIB, SIK €K3¢HLIe(haTisl, 3MUTTS 200 PO3IBOEHHS pe-
Oep, 3TUTTA IyT XPEOLIB Y TPYIHOMY Ta TIONEPEKOBOMY
BilIisiax, aHoMalii po3BUTKY rpynuHu. [Tomi6Hi mopy-
LIEHHS PO3BUTKY ILJIOMIB HE CIIOCTEPIiraauch abo Oyau
HEYACTUMM Yy Pa3i BIICYTHOCTi MPOSIBIB TOKCUYHOCTI Y
BariTHUX caMHUllb. Psi aBTOPIB BiA3HAYAIOTh TIO3UTUB-
Hy KOPEJISIiIo MiXX CTYTIEeHEM TOKCUYHOCTI Ipernapary
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TSI OPTaHi3My BariTHOI Ta YKMCJIOM MOPYIIEHb PO3BUT-
KY TUIOZB i MPUIYCKAIOTh, IO HAsIBHICTh TOKCUYHOCTI
y BariTHUX MOXeE BifirpaBaTU CYTTEBY POJb B €TiONOTiL
MOpYIIEHb PO3BUTKY TwioAiB [11, 27]. ¥V Takomy Bu-
MaJKy BILIMB IECTULIUAY HA PO3BUTOK TUIOMAA € PE3YJIb-
TATOM MPOSIBY TOKCUYHOCTI OpraHi3My BariTHOI ca-
MHULi, TOOTO uell edekT BTOPUHHUI (Hecme-
nudiunmit). Hecrrenmiudi epextn MOXyTh OyTH
BUKJIMKAHI MPAKTUYHO OY/Ib-SKOK PEYOBUHOIO, SIKIIO
11032 PEYOBMHHU JOCUTb BUCOKA i CITOCTEPIra€Thes TOK-
CUYHUI eeKT y BariTHOI CAMMII.

SIx11i0 eMOpio/(PeTOTOKCUUHICTD € HACTIIKOM IIpsi-
MOTO BIUIMBY JAHOTO MECTULUIY, eheKTU PO3IIsaa-
I0THCS HE3AJICKHO Bill TOKCUYHOTO €(DEKTY y BariTHOI
camuui. Ane, 1100 3poOUTHM TakKMil BMCHOBOK,
CTELIATICTy HEOOXiTHO PETETBHO PO3IJISTHYTH LTI
HAOIp MONATKOBUX JAHWX: TAPANEIbHUI KOHTPOJIb
(PO30iXHICTh JOCIAXKYBAHOTO MTAPAMETPA TIOPiBHIHO
3 KOHTPOJbHUMU 3HAUEHHSIMU); iCTOPUUHMI KOHT-
poJb (TIepeBipka OTPUMAHUX NAHUX iCTOPUYHOTO
KOHTPOJIIO B Tilf Xe Jaboparopii, Ha Tiif e JiHii TBa-
PUH, i HETABHBOTO MEPiOAY); KiTbKiCTh, MOXOMKEHHS i
0i0JIOTIYHY ~ 3HAYUMICTH  TOPYHIEHb  PO3BUTKY
€MOpiOHa/TII0MA; YaCTOTY BUMAAKIB BiTHOCHO TOBTOT-
PUBANIOCTi MPOSIBY TOKCUYHOCTI OPTaHi3My BariTHOi
caMMlli; IIPOBECTH OILIHKY B3a€MO3B'SA3KY "IO-
3a-epexT". SIKIIO aHami3 BCiX JAHWX CBiTYMTH TIPO
npsiMuil eMOpioH/(DITOTOKCHUHUIT €(EKT, MECTULIU
MOBUHEH OYTU KJIACU(iKOBAHUI SIK PEUOBMHA, IO
BUKIMKAE CIICHUBIYHMI ¢(eKT Ha PO3BUTOK ILIONA.
[Ticnst Toro, SIK BCTAHOBJIEHO, 110 IECTULIM IPOSIBJISIE
crnietmpiuHuit edexT Ha PO3BUTOK MI0AA, LEH (akT
000B'SI3KOBO TIOBUHEH BPAXOBYBATUCS TPU PO3PAXYH-
KY JOITYCTMMOI 1000BOI 103U 3 BUKOPUCTAHHSM OLIbII
BUCOKHMX 3HaueHb KoedillieHTa 3amacy. BukopucraH-
HSl BUCOKWX KOE(IIliEHTIB 3amacy B IMX BUTAAKax
00YMOBJICHO THUM, 110 HEMOKJIMBO TOUHO OXapaKTepu-
3yBaTH CHHEPTiYHi a00 aHTATOHICTMYHI (haKTOpH, SIKi
MOXKYTb BiIOYBATUCSI TIPU KOMILIEKCHIN Ta KOMOiHO-
BaHili [Iil XiMiYHUX CTIOJYK B OPraHi3Mi BariTHOI XiHKU
B YMOBAX JOBKIJUISL.

VY pesynbrati KOmiTKOro, 6araTopiyHOro aHaizy
PE3YNBTaTiB eKCIIEPUMEHTATBHUX JOCiIKEHD MO BUB-
YEHHIO TIPOSIBY TOKCMYHOTO €(EKTy XiMiYHUX PEYo-
BUH, B TOMY YMCJi i MECTULWIIB, Ha BariTHUN Op-
raHi3m JabopaToOpHUX TBAPUH Ta iX BIJIMBY Ha PO3BU-
TOK IUIOAA, a TAKOX PEe3y/IbTaTiB eMileMioJOoriuHuX
JOCITKXEHb, Oy CTBOPEHI CIUCKU XiMiYHMX pevyo-
BMH MOTEHLIMHO HEOE3MEUHMX AT PO3BUTKY IJI0AA.
3okpema, ne cnucku EPA (areHuii mo 3axucty
noBkimns) mraty Kamipopnii i PAN Pesticides
Database (MikHapomgHOI MEpeXi 6a31 TAHUX XiMITHUX
cnojyk). J1o XiMiYHMX PEeYOBUH, SIKi BUKIMKAKOTh 10~
PYLIEHHSI PO3BUTKY IUIOAA, BiTHOCATHCS IOKCUHHU,
MOJIiXTOpOBaHi Oi(heHITM, AesKi MeCTUIMAN (OKpeMi
MPEACTABHUKK XJOPOPTaHIYHUX, PTYThOPraHiUHUX,
(ochopopraHiuHmx, TiO-AUTIOKAPOAMATHUX CIOJYK,
MOXiTHUX MOHO- i AWHITpodeHoMy Ta iHmL.). Takuit
CITMCOK XiMiYHMX PEYOBMH TIOTEHIIIITHO HEOE3MEUHUX
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JJTS1 PO3BUTKY TJI0Ja HEOOXITHO CTBOPUTH i 3aTBEPA-
TH Yy 3aKOHOIABYOMY TOPSAAKY B YKpaiHi. Lle Morio 6
CIIPUATH CYBOPIlLIOMY CaHiTapHO-Tiri€EHIYHOMY KOHT-
POJIIO 32 iX BUKOPMCTaHHSM (y BMIIamKax, KOau 0e3
HHUX HE MOXHA 00iTUCDH), KOHTPOJIIO 32 iX MOBOKEH-
HSIM B HAaBKOJMIITHBOMY CEPCHOBUIINI, MPOBEACHHSIM
COLIiaJIbHO-Tiri€HIYHOTO MOHITOPUHTY IXHBOTO BIUIUBY
Ha CTaH PEMPONYKTUBHOIO 30POB'Sl HACCIECHHS.
TakuM YMHOM, BUXOISYIM 3 HABEICHIX JAHMX JIiTe-
patypu MOXHa 3pOOMTM BUCHOBOK, II0 BU3HAYCHHS
MOTEHIIIHOI HEOE3NEeK! MECTULMIIB ISl OpraHi3My
BariTHUX XiHOK i PO3BUTKY ILIOJA € HaA3BUUAItHO
CKJIAIHMM i 6araToCTafiiiHUM MPOLECOM, a CaMe:
— BU3HAYECHHS XapakKTepy TOKCUYHOI [il MECTULIMIIB
Ha BariTHUX CaMUUb i PO3BUTOK IUIOAA B yMOBax
EKCIIEPUMEHTY Ha JJa00paTOPHUX TBAPUHAX;
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BIHAHHE ITECTHI[HJIOB HA OPTAHH3M BEPEMEHHBIX H PA3BHTHE ITIOJA.

B34AHMOCBA3b MEX]TY TOKCHYHOCTBIO OPTAHH3MA BEPEMEHHOH H EMBPHO/®ETOTOKCHYHOCTBIO
(OB30P JTHTEPATYPBI)
Kopryma H.O., XKmuneko T1.T.
PE3FOME. Ha penpodyxkmusHoe 300posbe 8ausiem 3aepasHerie oKpyicaroueil cpedbl Xumuteckumu eeecmeami, 8 mom vucae u necmuyuoamu. lecmu-
YUObl WUPOKO UCHOAB3VIOMCA 80 6ceM Mupe. B pabome paccmompeno enusinue necmuyuoo8 Ha opeanusm OepeMEeHHbIX ICEHUUH U HAPYWeHUSs Pa3eumus
11004, 8KAHHAS yBeAUHeHIe KOAUHeCmaa CHOHMAHHbIX ab0pmos, npecoespemMerHbiX po0os, unompoguu na00a, MepmeopoNcoaeMocmu, GHOMAAUL nA0-
da. OnybauxosarHsie 0aHHble 1O MePAmoA0UY Hea08eKa U JCUBOMHDIX, YKA3bIBAIOM HA C6A3b MeXCOy NPOABAEHUM MOKCUMeCK020 sdpexma y mamepu,
BPOXCOCHHBLMU AHOMANUAMY U Mepmeopodcoeruem. CmandapmHsie MOKCUKoA02uUecKue Uccaed08aHUs N0 UYHEHUI0 GAUAHUA XUMUYECKUX 6elyecms Ha
paseumue n100a HANPAagAeHsl HA UOCHMUDUKALUIO A2eHMOB € NOMeEHYUANbHOI BO3MONCHOCIbIO BbI3616aMYs IMU He0AAoNPUAMHbIeH S(dexmobl, BKAIO4AA
YPOBHU 003, Komopble BbI3616ar0m mokcu4eckuil dgexm y bepemennsix camok. [Ipedcmagnenst Hay4Ho-memoouyeckue no0xo0bl u3yHeHus Ha Aabopamop-
HUX HCUBOMIHbIX MOKCUYECKO20 I(eKma necmuyudos Ha opearusm OepeMeHHbIX CaMoK U paseumue nioda. B dannoii pabome npednpunsma nonsimka
OUEHUMD B3AUMOCES3b MENHCAY MOKCUHECKUM IPPeKmom y OepeMeHHbIX CaMOK U IMOPUO/PemomoKCUHHOCIbIO 6 Pe3yAbmame 6030elicheus necmuyudos.
Katouesvie crosa: necmuyuobi, bepemenble, IM0OpU0/HemomoKcuMHOCHb, 83AUMOCEI3b Mecdy MOKCUMecKUM d(hgekmom y bepeMeHHblX camok U IM0-
PUO/emomoK cuHHOCIbHO.

THE INFLUENCE PESTICIDES ON ORGANISM OF PREGNANT WOMAN
DEVELOPMENTAL TOXISITY AND EMBRYO FOETOTOXICITY/
(REVIEW OF LITERATURE)
Kornuta N., Zhminko P.

SUMMARY. On a reproductive health contamination of environment influences chemical matters, including by pesticides. Pesticides are one of the essential
pollution of environmental. Pesticides are chemicals that are widely used all over the world. However, pesticides may pose health risks, particularly to the preg-
nancy women and fetus to a number of adverse developmental outcomes, including fetal death, intrauterine growth restriction, preterm birth and birth defects.
Evaluation of published human and animal teratology data revealed associations between maternal toxicity and congenital malformations and embryo/foetal
death. Standart developmental toxicology bioassays are designed to identify chemical agents with the potential to induce adverse effects and include dose lev-
els that induce maternal toxicity. Scientific-methodical approaches of study of toxic effect of pesticides are presented on the organism of pregnant females,
embryo or fetuses in an experiment on laboratory animals. The work reported here was undertaken to evaluate the relationship between of maternal toxicity
and embryo/foetotoxicity as a result of influence of pesticides.

Key words: pesticides, pregnancy, embryo/foetotoxicity, relationship between of maternal toxicity and embryo/foetotoxicity.
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