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@akTopy HABKOJUIIHBOTO CEPENOBUIIA MOXYTh MATH PI3HOMAaHITHI,
npsiMi @00 HempsiMi 3B'SI3KM 3 MOPYILIEHHSMU CTaHy 370pOB'S JIIOAMHU. MeToro
poOOTH CTaI0 BU3HAYEHHS B3a€MO3B’SI3KY 30BHIIIHIX 1 BHYTPIIIHIX €KCIIO3HIIIMA
IOPIOPUTETHUX TOKCHKAHTIB JOBKULIS — CBUHIIO Ta KaJMIIO JJs MENIKAaHOK
M. J{ninpo. HocnimxyBaiu atMochepHe MOBITPs, MUTHY BOIY, KPOB 1 ceuy 63
XKIHOK 3 (P1310J0rYHUM MEepeOiroM BariTHOCTI HAa BMICT BaXKKMX METaJliB 3a
JIOTIOMOT OO METOLY aTOMHO-a0COpOIIHHOT CHEKTPOoPOTOMETPIi.
CepenHbOMICSYHI ~KOHIIEHTpallli MeTadiB y TMOBITpPI Ta BOJl palOHIB
CIIOCTEPEKEHHSI HE TIEPEBUIYBAIM BIAMOBIIHUX HOPMATHUBHUX 3Ha4yeHb. JlaHi
OIOMOHITOPMHTY  CBIIYATH TIPO MIABUIICHHS KOHIICHTpAIlli  BiTHOCHO
HOPMATHBIB: CBUHIIO B KPOB1 y 6,7-24% 00CTEKEHHUX KIHOK, CBUHIIIO B CE€Yl — Y
40-44,8%, xammito B ceui — y 36-50%. B xomi cratuctuuHiii 00pOoOKH
OTPUMAHUX JAHUX JUIS TOBITPS Ta BOJAM BU3HAUEHI «IIOPOTOBI KOHIIEHTPALI»,
IIPU SIKUX BMICT CBUHLIO 1 KaJIMII0 y KPOBI BariTHUX >KIHOK MOK€ BUXOJIUTHU 32
MeX1 HOpPMH, Il BeduuuHU y 1,6-43 pa3u MeHII, BIAMOBIAHUX AOMYCTUMHUX
KoHIeHTpariii. KowmmiekcHe HaAXOMKEHHS JOMyCTMMHX KOHIICHTpaIliit
KCEHOOI0THKIB /10 OpraHi3My KiHOK (hOpMy€e ICTOTHE BHYTPILIHE 3a0pyAHEHHS
CBHUHIIEM 1 KaJIMI€M.
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Beryn.  @aktopy  HAaBKOJMIIHBOTO  CEPENOBHINA  MOXYTh  MaTH
pI3HOMAaHITHI, TIpsMI 200 HEMpsiMi 3B'S3KU 3 MOPYIICHHSAMH CTaHy 370pOB'S
JIXOJTMHH. [Ipomuciiosi perionu XapaKTEepU3yKOThCS IHTEHCUBHHUM
PI3HOMaHITHUM 3a0pyIHEHHSIM 00 €KTIB JOBKUUIS, CEpel AKOr0 3HAUYMMHUMH €
CIIOJIYKA Ba)XKKHUX METAJiB, X BIUIMB Ha HAaceJICHHS (OpMye€ MIKIJUTUBY IO Y
3B'SI3Ky 3 OIOJOTIYHMMHU OCOOJMBOCTSIMM METAIIB: 3IOHICTh 10 KyMYJIALli,
TPUBAJTICTH O10JIOTIYHOTO HAMIBXKUTTS, HASBHICTh BIJIAJICHUX Yy Yaci e(eKTIB —
MYTareHHICTh, KaHIIEPOTEHHICTh, TEPATOTCHHICTh Ta 1H. 3a3HaueHa MpobdiieMa
0co0MMBO akTyanbHa 1Js [IpuaHINPOBCHKOrO perioHy, OCKUIbKHA TYT Ha 5,3%
Bil Twionyi YkpaiHu po3MimeHo g0 40% MoTy>KHOCTEH YOpHOiI MeTalyprii,
20,5% xiM14HO1 Ta MaIMHOOYI1BHOI MpoMuciIoBOcTi, 11 % enekTpoeHnepreTuku.
[1,c. 146; 4, c. 7-22]. PO3MOBCIOMKEHHS BaXXKMX METAlB Yy CEPEIOBHIII
ICHYBaHHSl JIFOAWHHU, SK HACTIAOK TEXHOICHHOTO 3a0pyIHCHHS, BeAc 10
HEPIBHOMIPHOTO iX pO3CIIOBaHHA 3 NEPEBAXHOIO JIOKATIZAIIED B 00’ €KTax
JOBKIJUISI TIPOMHUCIIOBUX HACEJIEHUX MICT, II0 OOYMOBJIIOE MiABUILECHE CyMapHE
HAJXO/DKEHHS IUX NPIOPUTETHUX 3a0pyHIOBAYiB B OpPraHi3M JoauHu [7, c. 11-
12]. Oco0yuBicTh BIUIMBY Ba)KKUX METAJIB Ha OpPraHi3M JIFOJWHU TOJSTAE B
TOMY, IO X Jisi HE BIJIPI3HSIETHCS BUCOKOIO CEJICKTHUBHICTIO. 3 M€l MPUYHHU
BU3HAYECHHS POJI LUX PEYOBMH Yy BHUHUKHEHHI €KOJIOTIYHO OOYMOBJIEHUX
MOPYIICHb CTaHy 370pPOB’S Ta iX JOHO30JOTIYHUX TOKA3HUKIB € MPIOPUTCTHHIA

HaIpsM JAOCTIHKEHB B Tally31 PO UIAKTUIHOT METUTIMHU.



Metoro naHoi po00TH CTano BU3HAYEHHS B3a€MO3B’SI3KY 30BHIMIHIX 1
BHYTPIIIHIX €KCHO3UIIA CBUHIIO Ta KaJIMIIO JJIsi MEIIKAHOK MPOMUCIOBOTO M.
Juinpo.

O00’exT i MeTroau aociaimxkeHnss. CBUHENL Ta KaaMil 3 yciX MeTaliB-
TOKCHKAHTIB OOpaHi JJIsl JOCIIPKeHb HE BUMAAKOBO. BOHM MaloTh HaubOiNIbIIe
3HAYCHHS SK IHTETPAIbHI MOKa3HUKH TEXHOTEHHOTO IMOXO/DKEHHS Ta SK METaJIN
3 OCOOJMBO HECHPHUATIMBOIO TPOIHICTIO J0 TEHEPATHBHOI (PYHKIII KIHOK.
OpHuM 13 KIIIHIYHUX MPOSIBIB TOKCUYHOI /il CBUHIIO € aHEMIisl, PO3BUTOK SIKOi
NOB’SI3aHUI 3 MOPYIIEHHSAM OlOCHHTE3a IeMy 1 NMPUCKOPEHHSIM pPYyHHYBaHHS
eputporuTiB. Kammiii 0y0kye poOOTYy psAly BaKJIUBUX IS KUTTEMISUTBHOCTI
(epMeHTIB, KpIM TOTO BiH 3JaTHUH A0 YPAKCHHs MEUIHKU, HUPOK, JIETE€Hb, a Y
OCTaHHI MICSI[l BariTHOCTI 3HAYHWUNA BMICT KaJIMIIO y OpraHi3Mi MoOXxe OyTu
NPUYMHOIO TecTo3iB BaritHocTi [5, c¢. 58; 9 ¢.106-108]. 3a panumwu
€niEMIOJIOTIYHUX CIOCTEPEXEHb JOBEACHO, 110 MEIIKAHKH TEePUTOPIi
3a0py/IHEHUX BAXXKUMU METaJlaMH MalOTh TMIJBUIIEHUNA PHUBUK PO3BUTKY
PENPOAYKTUBHUX YCKJIaIHEHb, @ BMICT B OpraHi3Mi BariTHUX CBUHIIIO 1 KaIMIIO
KOPEJSAIIMHO TIOB’S3aHO 3 YaCTOTOK) BHHUKHEHHS IIATOJIOTIi BariTHOCTI Ta
noJoris [4, ¢. 70-95; 10 ¢. 1-2].

JIIicH1 JOCHIJIKEHHSI TMPOBEACHI Yy JBOX IPOMHCIOBUX pailloHax M.
Huinpo (Iamycrpianeuuii Ta HoBOKOMAIBKHIT), SKI BIAPI3HAIOTHCS XapaKTEPOM
Ta IHTEHCHUBHICTIO 3a0pyJHEHHS aTMOC(EPHOro TMOBITPS 1 CHCTEMOIO
BojonocrayaHHs. BinOip Ta aHani3 mpoO MOBITPS 1 MUTHOI BOAM, MPOBEICHO
CyMicHO 3 JjabopaTopi€0 TI0O KOHTPOJtO aTMochepHUX 3a0pyTHEHb
JlepKKOMT1IpOMETy Ta CaHITapHO-CMiAEMIONOrIYyHOT Cciyx0u M. JlHinpo.
BusnaueHHss CBHHIIO 1 KaaAMIl0O TpU TPOBEACHHI MOHITOPUHTY Ta
O10MOHITOPHUHTY 3/IIHCHIOBAJIOCS 3a JOTIOMOTOK0 METOIYy aTOMHO-a0COpOIiitHOT
cnektpodoromerpii. biocyGcTtparamu ciayryBaid KpoB 1 ceda 63 KIHOK 3

¢b1310JI0TIYHUM TIepedITOM  BariTHOCTI, $KI TOCTIMHO MeIIKaId B paioHaX



CTIIOCTEPEXKEHHSI Ta HE Maju Mpo(eciiiHOTO KOHTAKTy 31 CIOJIYKaMH Ba)KKHUX
METaiB.

OtpumaHi pe3yabTaTH OMNPaAIbOBAHO 3a JOTOMOTOI TPATUIIIHHUAX
METO/IIB BapialliifHOI CTATUCTUKH 3 BUKOPHUCTAHHAM JIIICH31MHUX KOMIT'FOTEPHUX
nporpam Microsoft Excel ra Statistica 10.

Pe3yabTaTu Aoc/aigxeHb Ta iX 00roBopeHHsi. Pe3ynbratu 10CHiTKEHD
CBiluaTh, 1O B aTtMocepHoMy TmoBiTpi HoBokomanbkoro palioHy CBHUHEIb
peectpyerbest 'y 91,7% npod, xaamiii — y 59%, B moBiTpi I[HAycTpianbHOrO
paiioHy CBUHEI[b MTOCTIMHO MPUCYTHIM, KaaMik — y 75% 1po0, TO/1 K HasIBHICTh
[IUX METaNIB y MUTHIN BoAl 000X paioHiB ctaHOBUTH 100%. CepenHboMicsauH1
KOHLIEHTpAalli CBUHIIIO 1 KaJMIIO Y TOBITP1 Ta BOJ1 PallOHIB CIIOCTEPEKEHHS HE
MEPEBUIIYBAIA BIAMOBIIHUX TPAHUYHO JOMYCTUMHX KOHIEHTpAIlil, OJHAK Yy
MUTHIA BOJI, SIKOIO MOCTA4Ya€ThCsl IHAyCTpiaNbHUN palloH, CEepeIHbOMICSIYHA
KOHIIEHTpAIlisl CBUHIIIO CATala BEPXHBOi Mexki Hopmatuy — 0,01mr/mm3,

IIpu anami3zi jgaHuX OIOMOHITOPHHTY  BiA3HAYAJIOCh  ITiABUILIEHHS
KOHIICHTpAIlili METaJliB-TOKCUKAHTIB BiTHOCHO HOPMAaTHUBIB [6]: CBUHIIIO B KPOBI
y 6,7-24%, y ceui — y 40-44,8%, kagMmiro B cedi — y 36-50% 00OCTEKEHHX JKIHOK.
[Ipu oMy, cepeaHi 3HAUYEHHSI CBUHIIIO Yy KPOBI MEIIKAHOK [HIyCTpiabHOTO 1
HoBokonaipkoro paiioHy AocToBipHO BiapizHsiucs (p<0,05) Ta BiAMOBIIHO
cranoBwin 0,35+0,027 ta 0,270,017 mMkr/mi1, 1o 30ira€Tbest 3 aHAJIOTTYHUMU
JTaHUMHM I TEXHOTEHHO 3a0pyAHEHHX TepuTopiit [4, ¢.59; 5, c. 60]. Bennunna
KaJIMII0 Y KpOBI XIHOK I[HAycTpiagbHOro pailoHy B CEpPeIHbOMY CTAHOBHTH
0,062+0,004mkr/mi, 1o gocroBipHo (p<0,01) HuKYe, HIK Y BariTHUX IHIIOTO
npomucioBoro paiiony — 0,092+0,006 mMxr/mut.

Buknukae 3anenokoenHs Tou (akt, mo Big 60% mo 97% wmemkaHOK
palioHIB CIOCTEPEKCHHS MArOTh BMICT METANTIB-TOKCHKAHTIB Yy KpOBI ¥y
KOHIICHTpaIlisAX Ha piBHI MeTanoHocikcTBa (0,2-04 mr/n qis ceunio i 0,022-0,3

mr/n it kaamiro) [6]. Tinbku y 16% oOcTexxenux IHAyCTpiaabHOTO paioHy 1y



16,7% — HoBOKOMAIBPKOTO KOHIICHTpAIlli CBUHIIO y KPOBI BiANOBITAIOTH
¢b131010T1YHUM 3HAYCHHSAM. JIJIsl KaaMil0 METaJOHOCIMCTBO HE BCTAaHOBJICHO Y
3% BaritHux HoBokomampbkoro paitfony 1y 82% — InmycrpianbHoro. Takum
YUHOM, HAWOUIBIIMN BMICT CBHHIIIO SK y KpPOBI, TaK 1 y cedi 3a cCepeaHIMH
3HAUYEHHSAMHM 3apeecTpoBaHO y oOcTexeHux [HaycTpianpHOro paiony, mo y 1,3
ta 1,13 pa3u nepesuirye gaHi mjs xxiHok HoBokomarskoro paiiony. HaitOiumbrmi
KUTBKOCTI KaJIMiI0 HaBMaKW MICTATHCS B OpraHi3Mi MemkaHok HoBokomaribkoro
palioHy — y KpOBI MepeBUIIye IaHi 1o [HaycTpiansHOMy paliony y 1,5 pa3u, a'y
ceui —y 1,13 pa3mu.

JIJist monIyKy KUTBKICHOTO 3B’SI3KY 30BHIIIHIX 1 BHYTPIIIHIX €KCIO3MIIIN
METaJiB 3aCTOCOBAaHO MAaTEMaTUYHO-CTATHUCTHYHE OIPAIIOBAaHHS OTPUMaHUX
JaHUX. BCTaHOBJIEHO CTAaTUCTUYHO JOCTOBIPHUN KOPEISALIMHUN 3B’ SI30K
KOHIICHTpAIliil CBUHIIIO B TTOBITP1 1 BOA1 3 BMICTOM IIbOT'O METAITy Y KPOBI Ta ceui
JKIHOK, TaKOXX BHM3HAau€HA KOpeJsliiiHa 3aJeXKHICTh MIDK KOHIICHTpAIlisSIMU
KaJIMiIO y TOBITp1 Ta 6iocyOcTpatiB BariTHUX. [Ipu mpoBeseHHI PerpecuBHOTO
aHai3y, BUSHAUYWJIM «IIOPOrOBl KOHIIEHTpAIlli» METalIB-TOKCHUKAHTIB y MOBITPI
Ta BOJI, MPHU SIKUX BMICT CBUHIIIO 1 KaJMIil0 y KPOB1 BariTHUX >KIHOK MOXYTb
BUXOJUTH 3a MEX1 HOpMH. Tak, TOpPOroBi KOHIIEHTPAIII] JIJIs TOBITPS BU3HAYCHI
na pisai: 0,012 mxr/m® ceunmo, 0,007 Mxr/m® xaaMiro, a A1 OUTHOI BOIH
IIOPOTOBi BENIUYMH Ui CBMHIIO cTaHoBisaTh 0,006 mr/mm3. Ilpuseprac ypary
TOM (akT, 110 BCTAHOBJIEHI 3HaueHHS y 1,6-43 pa3u MeHI, HIX BIANOBIAHI
IPaHUYHO JOMYCTUMI KOHLEHTpauli MetaniB. LI oOCTaBMHM BHKIHMKAIOTh
MUTAaHHS HAJIMHOCTI ICHYIOUMX TITI€HIYHUX HOPMATHBIB MI0J0 OO €KTIB
JOBKULISI Ta HEOOXIAHOCTI iX yaockoHaieHHs [2, c. 112]. Xowa oTpumani
pE3yNbTaTH € TEOPETHUYHUMH TPUITYIICHHSIMH, OJIHAK BOHH CIIBIAJAIOTh 3
pe3ynbTaTaMu  JOCHIKEHb IHIIAX aBTOPIB MPO 3HAYHE TEPEBUIICHHS

pErjiaMeHTIB TMPOMUCIOBUX XIMIYHMX PEUOBUH Y BITYM3HSHIN MpakTUll Yy



MOPIBHSHHI 3 3aKOpAOHHWMHU aHajmoramu [8, c. 165] 1 moTpeOyroTh yBarum
CHEIaJTICTIB.

BucnoBku. OTxe, Mpu JTOMYCTUMHUX KOHIICHTPAI[ISIX CBUHIIO 1 KaJMIIO B
00’€KTax JOBKULISA, iX CUCTEMAaTUYHE HAJIXOJKEHHS (OpMYyeE HOCHUTHb CYTTEBE
BHYTpIIIHE 3a0pyIHEHHSI OpPraHi3My JIIOJIUHU, TUM CaMUM, OOYMOBIIOE PU3UK
BUHUKHEHHS PEMPOTYKTUBHUX YCKIIATHEHb Y KIHOK TEXHOTCHHO 3a0pyIHEHUX
TEPUTOPIH.

IlepcnekTBM MNOAANBLIIUX JOCJTIIKeHb. Pe3ynbTaTu  JOCIIIKEHb
JIO3BOJIUJIM BU3HAYUTH TMOTEHLINHY HEOE3MEKy BaKKUX METaJIB JOBKULIS JJIs
YYTJIMBUX BEPCTB HACEJICHHS, K1 MEIIKAIOTh B YMOBaX MPOMHCIOBUX MICT, IO
HEOOX1THO BpaxOBYBaTH Il OTPUMAaHHS JOCTOBIPHOT 1H(pOpMAIlii PO CTYNEHb
BITMBY KCEHOOIOTHKIB Ha CTaH 3I0POB’Sl HACEJIEHHS Ta MO0 MPOTHO3YBaHHS 3

METOI0 PO3POOKHU Ta CBOEYACHOTO BIPOBAHKEHHS MPODIIAKTUUHUX 3aXO0/I1B.
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I'osnoBkoBa T. A.

Pe3rome. DakTopbl OKpYKaOUIEH Cpelbl MOTYT HMETh Pa3JInYHYIO,
NpSIMYyI0 WJIM ONOCPEJOBAHHYIO CBSI3b C HAPYIICHUSMH COCTOSIHUSL 310POBBSA
yesnoBeka. llenpto paboThl cTajgo OmpejesieHHe B3aMMOCBSI3M BHEIIHUX U
BHYTPEHHHUX DKCIO3ULUNA MPUOPUTETHBIX TOKCUKAHTOB OKPYKAOLIEH Cpeabl —
CBUHIIA M KagMus y kutenbHuIl T. J{nenp. MccnenoBamu armochepHbIil BO3IyX,
MUTHEBYIO BOJY, KPOBb M MOYY 63 JKEHIIUMH C (PU3MOJIOTMYECKUM TEUCHUEM
OEpEeMEHHOCTH Ha COJEPKAHUE TSDKEIbIX METAJIOB C IMOMOIIBI0 METojia
aTOMHO-a0COpPOIIMOHHOM crieKTpooToMeTpUH. CpenHnemecsiyHbIC
KOHIIEHTpAIllMd METaUIOB B BO3JIyX€ M BOJEC pailiOHOB HAOJIOJCHUS HE
MpEBBIIATTM  COOTBETCTBYIOIIMX  HOPMATUBHBIX  3HaueHuU.  JlaHHBIC
OMOMOHUTOPUHTA  CBHUJICTEJILCTBYIOT O  TPEBBIMICHUH  KOHIICHTpPAIIHA
OTHOCUTEJIBHO HOPMAaTHBOB: CBHUHIIA B KpOBH Yy 6,7-24% o00cienoBaHHbBIX
JKCHIIMH, CBUHIA B Moue — y 40-44,8%, xkanmuss B moue — y 36-50%. Ilpu
CTaTUCTUYECKOW 0O0pabOTKE TMOJYyYEHHBIX JaHHBIX [JII BO3JyXa U BOJBI
OTPEICJICHBl «ITOPOTOBBIE KOHIIEHTPALIMMNY, IPU KOTOPBIX COJIEPKAHUE CBUHIIA U
KaJIMUsI B KPOBH OEPEMEHHBIX JKCHIIIMH MOKET BBIXOJUTH 3a MPEETbl HOPMBI, a
UX BeIMYMHBI B 1,6-43 pasa MeHblIe, COOTBETCTBYIOIIMX JOMYCTHUMBIX
KOHILIEHTpaui. KOMIUIEKCHOE TNOCTYIUIEHHUSI JONMYCTUMBIX KOHUEHTpaLUn
KCEHOOMOTHKOB B OPraHU3M >KEHIUH (OPMHUPYET CYIIECTBEHHOE BHYTPECHHEE
3arpsi3HEHUE CBUHIIOM U KaJIMHUEM.

KawueBbie cjioBa: OepeMEHHBIE JKCHIIHUHBI, TSKEIbIE METAJLIbI,

6I/IOMOHI/ITOpI/IHF, ITOPOT'OBBIC KOHLCHTPAIHUH.
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Abstract. Chemical factor is of top priority in the spectrum of the harmful
risk factors for existence of a human being from the perspective of the hygienic
significance for a human health. The compounds of heavy metals are of special
importance because their influence on the population forms a harmful effect.
That’s why the defining of the interrelationship of the external and inner
exposures to the lead and cadmium of the pregnant women — residents of Dnipro
city has become the purpose of the work.

Material and methods. The program of the researches provided for the
evaluation of the cadmium content in the atmospheric air and drinking water of
the investigated districts and providing the biomonitoring of the blood and urine
of 63 women with physiologic course of pregnancy by means of the atomic-
absorption spectrometry. The surveyed women were divided into three groups
depending on the place of the permanent residence: 1st and 2nd group were the
women from the Industrial and Novokodatsky districts of Dnipro.

The results of researches showed that the lead was registered in 91.7% of
the samples, the cadmium was registered in 59% in the atmospheric air of the
Novokodatsky district. In the Industrial region air the lead was constantly
present, the cadmium was registered in 75% of the samples, while the presence
of these metals in the drinking water of both districts was 100%. The average
monthly concentrations of metals in the air and water of the regions under the
observation did not exceed the corresponding standard values.

Results and discussion. Biomonitoring data showed the increased
concentrations of the metal-toxicants relatively to the standards: the lead in the
blood — by 6.7-24%, the lead in the urine — by 40-44.8%, the cadmium in the
urine — by 36-50% in women under the investigation. Worryingly is the fact that
from 60% to 97% of the inhabitants of the monitoring areas has the content of
the metal-toxicants in the blood at concentrations at the level of metal carriers
(0.2-04 mg / | for the lead and 0.022-0.3 mg / | for the cadmium) [6]. Only 16%



of the surveyed from the Industrial district and 16.7% from the Novokodatsky
had the concentrations of the lead in the blood that corresponds to the
physiological significance. For the cadmium, the metal carrying was determined
in 3% of pregnant women from the Novokodatsky district and in 82% from the
Industrial district. Thus, the highest levels of the lead by the average indexes in
the both blood and urine were registered in the surveyed from the Industrial
district, which is 1.3 and 1.13 times higher than that for women in the
Novokodatsky region. The largest quantities of the cadmium, on the contrary,
were found in the body of the inhabitants of the Novokodatsky district which
exceeded the data in the blood in the Industrial district by 1.5 times, and in the
urine — by 1.13 times.

Conclusions. To find the quantitative relationship between the external
and internal metal expositions, mathematical and statistical processing of the
obtained data was used. A statistically significant correlation between the
concentrations of the lead in the air and water with the content of this metal in
the blood and urine of the women was established. We also determined a
correlation between the cadmium concentrations in the air and pregnancy
biosubstrate. There were defined “threshold concentrations” of metals in the
water and air, whereby the content of lead and cadmium in the blood of the
pregnant women may fall outside the norm. The fact that established values of
“threshold concentrations” were by 1.6-43 times less than corresponding
maximal allowable concentrations of the metals claims attention of the
specialists.

Consequently, with the allowable concentrations of the lead and cadmium
in the environmental objects, their systematic flowing forms a significant
internal contamination of the human body, thereby causing the risk of the
reproductive complications of the women from the technogenically

contaminated territories.
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