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lirieHa Ta ekonoria
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rrieEHIYHA O4lHKA HAAXOA>KEHHA KCEHOBIOTUKIB
A0 OPTrAHI3MY AITEN 3 ATMOCOEPHMM NOBITPAM
nPOMUCIIOBUX MICT

A3 «[AHinponeTpoBCcbka MeauyHa akagemia MO3 YkpaiHu», [Hinpo, YkpaiHa

DY «[OHinponeTpoBCbLKMUIA obnacHun nabopatopHuit ueHTp MO3 YkpaiHu», OHinpo, YkpaiHa

Y pob6oTi HaBegeHi pe3ynbTaT FirieHIYHOT OLiHKK
aeporeHHOro HaaXoMKEHHs1 KCEHOBIOTUKIB B OpraHiam
hiTen, X, Ski NpoXMBaloTb B NPOMUCNOBUX MicTax pu-
OHINPOBCbKOro perioHy. BcTtaHoBneHo, wo auntsde
HaceneHHst mict JHinpo Ta Kam’'aHcbke nignagae nig
BnnuB Ginbw 3HayHow (p <0,05), y NOpiBHSAHHI 3 pe-
PEepEHTHUMM BENUYMHAMM, a€POrEHHOI HABAHTAKEHHI
(mr / xr x poby) dopmanbgerigom (B 2,2-4 pasu). B
ymoBax M. KaM'dHCbke B OpraHiam fiten HagxogsTb
pocToBipHO (p <0,05) 6inbLw BUCOKI, HiX B [HinNpi Jo3n
deHony (B 2,5 pasu), hopmanbgerigy (B 2,2 pasn). B
opraHiaMm fiten, ski npoxuBarTb B Mictax [Hinpo,
Kam’'stHCbKe HaaxoOsATb BENUKi, HiXK B iHLWIMX perioHax
Ykpainn, go3n (mr / kr x goby) cdpeHony (B 3,3 pasu),
dopmansaerigy (8 2,2 pasn).

KnroyoBi cnoBa: aTtMocdepHe MoBiTps, AUTAYE
HaceneHHs1, heHon, oopmarnbaeria.

3B'A30K pob6OTM 3 HayKOBUMM MNporpamamm,
nnaHamu, Temamu. Po6oTta BMkoHaHa B pamkax HOP
kadbenpwm ririeHn Ta ekornorii: «HaykoBe o6rpyHTyBaH-
HA €KONOro-ririeHiYHMX 3axoAiB LWOoAO0 MonepemXeHHs
HeraTMBHOrO BMMUBY TEXHOreHHWX akTopiB Ha Ao-
BKINNSA Ta CTaH 300poOB’s HaceneHHs», Ne aepxaBHOi
peectpauii 0108U011276, TepMiH BUKOHaHHA 2014-
2018 pp.

BcTtyn. Pesynbtatv 0GaratopidHMX LOCHiAXEHb
cBigyaTb, WO B NPOMMCIOBMX MicTax YKpaiHu icHye
cTabinbHe 3abpyaHeHHs aTMocdepHOro noBiTpst Kce-
HobioTukamu [1].

Wkignuei dpaktopn cepenoBuwia ocobnmso Hebe-
3MeyYHi 4na 300pOoB’s OiTeN, sSIKNMX BBaXalTb HanbinbL
YYTNMBOIO FPYMOI0 HAacemneHHs, Wwo obymoBreHo ocob-
NMBOCTAMU OOMiHY PEYOBWMH, HE3PINICTIO 3aXUCHUX
CWM, MEHLLOK B NOPIBHAHHI 3 JOPOCNUMM, iIHTEHCUBHI-
CTHO 3HELUKOMKEHHSA TOKCUYHUX PEYOBMH Ta BinbLuoro
ix abcopbuieto [5]. Ak cBiguyaTb AaHi nitepatypu, npu
O[HAKOBMX PIBHAX BMICTY KCEHOBIOTUKIB B aTMOcdep-
HOMY MOBITPi, A030Bi X HaOXOMKEHHSA (Mr/Kkrxgoby)
HeOAHO3HaYHi AN Pi3HWUX BIKOBUX IPyn HaceneHHs:
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caMe it 3a3HalTb HanbiNbLIOro aeporeHHoro Ha-
BaHTaXeHHs [2].

MeTa po6oTu. BuiiesasHayeHe o6ymoBuno mety
AaHoi poboTn — AaTtu ririeHiYHy OLHKY aeporeHHoro
HaOXOMKEHHSA KCEHOBIOTMKIB 40 opraHiamy Aiten, wo
MeLLUKaloTb B YMOBaX MPOMMUCIIOBUX MICT.

Martepianu i meTtoam pocnigxeHb. CnocTtepe-
XKEHHS1 3a BMICTOM B aTMOC(EepHOMY MOBITPi XiMIYHNX
3abpyaHIOIYNX PEYOBWH MPOBEAEHO Yy NPOMMUCIIOBUX
Mmictax [lMpuaHinpoBcbkoro perioHy — [Hinpo Ta Ka-
M'sHCbKe. B sKoCTi «OCHOBHMX» abo eKkcnepuMeH-
TanbHUX 30H O0Opanu pamoHW, Ha TEPUTOPIT SKUX PO3-
TaloBaHi NPOMWCHOBI  NigNPMEMCTBA (NepeBaxHo
MeTanypriiHoi, KOKCOXiMi4HOI, XiMi4HOI NPOMMCIOBOC-
Ti) — HaWbINbW Baromi Jxepena 3abpyaHEHHsT aTMOC-
depun, a Takox panoH 3 IHTEHCMBHWM TPaHCMOPTHUM
PYXOM; B SIKOCTi paviOHiB MOPIBHAHHSA — XXWTIOBI pavo-
HW TUX XK€ HaceneHux MicT, po3TalloBaHi nobnmay
peKpeauiiHuX 30H Ta Ha 3Ha4Hil BiACTaHi Bif BENTUKNX
NPOMMCNOBMX NIANPUEMCTB Ta aBTOMOBINBLHMX MaricT-
panen.

Y atmocdepHOoMy MOBITPi NpPOaHanisaoBaHO BMICT
amiaky cipkoBogHwo, dopmansgerigy, deHony 3a
2002-2017 poku 3a pesynbTataMmy CrocTepexeHb
[HINpONeTpOBCLKOro perioHanbHOro LEeHTpy 3 rigpo-
MeTeoponorii Ta 1Y «[HinponeTpoBcbkoro obracHoro
nabopartopHoro ueHTpy MO3 Ykpainu». [irieHivHa
OUiHKa cTaHy aTMOCepHOro noBiTpsi NpoBeaeHa 3ria-
Ho i3 [4]. Ons po3paxyHKy cepenHbonoboBux O03 ae-
poreHHoro HagxomxeHHsa (AH pos.) ximiyHux 3abpya-
HIOIYNX pPEeYvYOoBMH Oyno BUKOPUCTAHO MeETOOUYHWIA
nigxig, BuknageHun y [7].

CratuctnyHy o6pobky MaTepianis AgocnigXeHb
NpoOBeAEHO i3 BUKOPUCTaHHAM MeTofiB BiocTaTncTukm
Ta STATISTICA 6.0 (Statsoft Inc., CLUA), Statistica
v. 6.1 (cepinHnin Ne AJAR909E415822FA)

Pe3ynbTaTn gocnigxeHb Ta iXx o06roBopeHHs. Y
NoBITPi panoHiB cnocTepexeHHs MicT [Hinpo i Kam'aH-
CbKe MOCTINHO PEECTPYIOTLCA 3HA4YHI CepeaHbOpPIYHI
KOHUEeHTpaUii cneundivyHnx 3abpyaHIOYMX PEYOBUH:
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po 3,67 'K c.g. — deHon, go 3,08 'K c.a. — amiak,
0o 6,33 I'0OK c.a. — dopmanbaeria, a Takox B OKpeMi
pokn oo 1,13 'K m.p. — CipkoBOAEHb.

Y cepegHbOMYy 3a Mepioa CNOCTEPEXEHHA OOCTO-
BipHO Hwx4mn (p<0,05-0,001), Hi>X B iHWIKMX panoHax,
BMicT cipkoBogHto (0,25 I'AK m.p.), deHony (0,67 IAK
C.A.) BCTAHOBNEHWI B aTMOcepi panoHy nopiBHAHHS
M. [HIiNponeTpoBCbK, BULLMIA — Yy NPOMMUCIIOBUX pai-
OHax MICT Ta y panoHi 3 IHTEHCUBHUM TPaHCMOPTHUM
pyXom.

HaiBuili KOHUEHTpauii Bka3aHMX KceHOoBIioTukiB
XapakTepHi Ans NpoOMUCNOBMX panoHiB MicT. Cnig
3BEepHyTM yBary Ha cTabinbHO BUCOKI KOHUeEHTpauii
copmanbaerigy B aTMocdepi NPOMUCIIOBUX panoHIiB
M. Kam'aHCbKe. cepeaHbOpiYHi KOHUEeHTpauil uiei pe-
yoBuMHM konuanuca Big (0,008+0,001) wmr/m® pgo
(0,019+0,002) mr/m3 i nepesuwysanu OK c.a. Big
2,67 po 6,33 pasie. HeobxigHO TakoX BigMITUTK, LWO
BMIiCT bopmarnbgerigy y noBiTpi Mae TeHOeHUilo Ao
MOCTYNOBOrO MiABULLIEHHST 3 YacoM. Bpaxosytoun, wo
[Kepenom HaaxoMKeHHs dopmanbaeringy y HaBko-
NULWLIHE CepefoBuLLE € He TifbKW NPOMUCIIOBI Nignpu-
€EMCTBa, ane MW aBTOTPAHCMOPT, MOXHA MPUMYCTUTH,
LLIO BCTAHOBIIEHA TEHAEHLA NOB’si3aHa 3i 3pOCTaHHAM
YncenbHOCTi aBTOMOGINBLHOIO Mapky.

Ha nigctaBi hakTUYHUX KOHUEHTpauin XiMiYHUX
3abpyaHIOYMX pevYoBMH B aTMocdepHOMy MOBITpI
panoHiB crnocTtepexeHHsa Mict [OHinpo i Kam'siHCbke
pospaxoBaHe AH po3. (mr/krxgoby) kceHobioTukiB oo
OuTa4oro opraHisamy. AHania cepegHbonob6oBMX 003
HaOXOMKEHHS OKpeMMX KCeHoOioTMkiB 3 aTtmocdep-
HUM noBiTpaM (Tabn.) cBigYMTbL NpoO Te, WO AnUTAYe
HaceneHHs micT [Hinpo i Kam'aHcbke 3a3Hae BnnvBy
Ginbw 3Ha4vHoro (p<0,05), nopiBHSHO 3 pedepeHTHU-
MKW BenuynHamu abo gonyctummmn foboBumn fosa-
MW HaOXOKEHHSA Ti€i UM iHLWOI PEYOBUHU OO0 OpraHis-
My [10], aeporeHHOro HaBaHTaXXeHHS dopmarnbaeri-
nowm (B 2,2-4 pasn).

Mpwn sicTaBneHHi BCTAHOBMEHUX HaMW BENUYUHU
aeporeHHOro HagXoKEHHS KCEeHOBIOTMKIB 3 Takumm
X, OTPMMaHUMM B iHLUMX HaceneHmx micuax — 3ano-
pixoks, Kuis, [dpyxkiBka (3a gaHvmu [6]), BU3Ha4eHo,
LLIO A0 opraHiaMy AiTen-MeLlKaHLuiB NPOMUCIIOBUX MICT
[Hinpo Ta Kam'siHcke HagxoauTb Ginblua, HiX B iHLLKX
perioHax, B 3,3 pa3u Ginblwa gosa dgeHony, B 2,2 pa-
31 — popmanbgeriay,

AHani3a aeporeHHoro Hagxo4KeHHs1 KCeHobIoTuKIiB
[03BOMMB BCTAHOBUTK, WO yMoBax M. Kam'saHcbke oo

Tabnuusa — AeporeHHe HagXoMKeHHsS1 KCeHOBIOTHKIB A0
opraHiamy 4-6-piyHux fiTen-meLlKaHuiB MPOMUCIIOBUX MICT

Micto, mr/krxgoby, M+m Pede-
KceHo- PEHTHI
. BeNMNYnHU
GioTukm [Hinpo Kam'siHcbke AH f0s..
Mr/Krxgoby
Cipko- | 5 10140,0001 |  0,0020,0004 -
BOJEHb
deHon | 0,001+0,0001 | 0,003+0,0004* 0,002
Amiak 0,022+0,0011 | 0,025+0,0043 0,030
g’:rﬁ’g'a”b' 0,002+0,0004 | 0,004+0,0003** | 0,001

lMpumimku: * — p<0,05 Npu NOPIBHAHHI MK MiCTamu; ** —
p<0,05 Npun NOPIBHSHHI 3 pehepeHTHUMIN BENNYUHAMM

opraHiamy giter Hagxogatb BiporigHo (p<0,05) BuLui,

HiXX B ymoBax M. [IHinpo gosu deHony (B 2,5 pasm) i

dopmansgerigy (8 2,2 pasu).

OTpuMaHi Hamu daHi cBig4aTh, WO HAWMEHLLOro
aeporeHHOro HaBaHTaXEHHS KCeHOBioTWkamu 3a3Ha-
I0Tb OiTU-MeLLKaHLi panloHy MOpPIBHAHHSA. Tak, HagXxo-
OxeHHsA popmanbgerigy — B 1,4 pasa Hux4e y panioHi
NOPIBHSAHHSA, HiXK B panoHi 3 iIHTEHCMBHUM TpaHCMopPT-
HuUM pyxom (p<0,05), cipkoBogHtio — B 1,5 pasa Buile y
NPOMWUCITOBOMY pPaKoHi, HiXK B panoHi MOPIBHSAHHS
(p<0,05).

BucHoBku
1. Hameuwi (p<0,05-0,001) cepeaHbOpiYHi KOHLEHTpa-

Uil cneundiyHnx 3abpyaHIOKYNX PEYOBUH Y MOBIT-

pi — po 3,67 I'AK c.ao. no deHony, go 3,08 'K c.a.

no amiaky, go 6,33 N'AK c.n. no copmanegerigy, a

Takox B okpemi pokun go 1,13 'K m.p. no cipkoBoa-

HIO — XapaKTepHi Ans NPOMUCIIOBUX PaMOHIB MICT

[Hinpo Ta Kam'siHCbKe.

2. [o opraHiamy AiTei-meLlKkaHUiB NPOMUCIOBUX MICT
OHinpo Ta Kam'siHcbke HagxoauTb Oinblua, HiX B
iHWKX perioHax Ykpainu (KuiB, 3anopixoks, Opyxki-
BKa), B 3,3 pa3u Ginblia gosa deHony, B 2,2 pasu —
dopmanbgerigy.

3. Outadye HaceneHHa wmict [Hinpo Ta Kam'aHcbke
3a3Hae BrnvBy 6Ginbworo (p<0,05), nopiBHAHO 3
pedepeHTHUMN BENNYMHAMW, aepOreHHOro HaBaH-
TaxeHHs1 hopmanbgerigom (B 2,2-4 pasu).
MepcnekTuBM nopanbluMx AocnigxeHb. B no-

JanbLUoMy NIaHyeTbCA BMBYEHHA BNNuBY 3abpyaHe-

HOro aTMocepHOro NoBITPS Ha CTaH 340pOB’A AiTen-

MELLKaHLiB NPOMMCNOBUX MICT, 30Kkpema micta Kpu-

BUA Pir, a TakoX BUBYEHHS Aii OKpEMUX rpyn Mosto-

TaHTIB, XapakTepHUX ONS HALLOro perioHy.
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TMMIr’MeHUNYECKAA OUEHKA NOCTYNNEHUA KCEHOBMOTUKOB

B OPFAHWU3M OETEW U3 ATMOC®EPHOIO BO3AYXA NPOMbILUJIEHHBLIX FOPOOOB

Py6neeckasi H. ., CmenaHoe C. B., Mopo3 T. 1., Muxatinoea J1. A., Kpacoma T. B.

Pe3tome. B pabote npuBeneHbl pedynbTaTbl IMIMEHNYECKON OLEHKM adpOreHHOro MocTynneHnst KceHobmo-
TUKOB B OpPraHv3Mm JeTel, NPOXUBAIOLLMX B NPOMBbILINEHHbIX ropodax MpuaHenpoBCcKoro permoHa. YcraHoBne-
HO, YTO AeTckoe HaceneHwe ropogoB [Henp n KameHckoe noasepraetcs BnusHuio Gonee 3HaunTenbHOM
(p < 0,05), Nno cpaBHeHUtO C pedepeHTHbIMY BENUYMHAMU, a3POreHHON Harpyske (Mr / Kr X cyT) dopmanbgern-
aowm (B 2,2-4 pa3sa). B ycnosusax r. KameHckoe B opraHvam getein noctynatoT goctoepHo (p <0,05) 6onee BbI-
cokve, 4eMm B [IHenpe fo3bl cheHona (B 2,5 pasa), opmanbaernaa (B 2,2 pasa). B opraHnsm geten, npoxumsato-
wmx B ropogax OHenp, KameHckoe nocTynatoT 6onblume, Yem B APYrMx permoHax YkpauHbl, 4o3bl (Mr / Kr X cyT)
deHona (B 3,3 pasa), popmanbgeruaa (B 2, 2 pasa).

KnroueBbie cnoBa: atMocdepHbI BO3ayX, AETCKOe HaceneHue, eHon, dopmansaerna.
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Hygienic Assessment of Xenobiotics Intake by the Body

of Children from the Atmospheric Air of Industrial Cities

Rublevskaia N. I., Stepanov S. V., Moroz T. I., Mikhailova L. A., Krasota T. V.

Abstract. The observations of the content of air pollutants in the atmosphere was conducted in the industrial
cities of the Dnipropetrovsk region — the Dnieper and Kamiansk by the Dnipropetrovsk Regional Center for Hydrome-
teorology and the State Enterprise "Dnipropetrovsk Oblast Laboratory Center of the Ministry of Health of Ukraine".

Material and methods. Significant annual average concentrations of specific pollutants are constantly re-
corded: up to 3.67 MPCs. — phenol, up to 3.08 MPC s.c. — ammonia, up to 6.33 MAC s.c. — formaldehyde, as well
as in certain years to 1.13 MAC mp — hydrogen sulfide in the air of the monitored areas of Dnipro and Kamianske
cities. On average, during the observation period, the content of hydrogen sulfide (0.25 MPC mp) and phenol (0.67
MWh) were significantly lower (p <0.05-0.001) than in other regions, in the atmosphere of the district the compari-
son was Dnipropetrovsk, the highest — in the industrial areas of cities and in the area with intensive traffic.

Results and discussion. The highest concentrations of these xenobiotics are typical for industrial areas of
cities. It is necessary to pay attention to the stable high concentrations of formaldehyde in the atmosphere of the
industrial regions of Kamianske. The average annual concentrations of this substance varied from (0.008 *
0.001) mg / m3to (0.019 + 0.002) mg / m3 and exceeded the MPC s.d. from 2.67 to 6.33 times. It should also be
noted that the content of formaldehyde in the air tended to gradually increase over time. Considering that the
source of formaldehyde in the environment was not only industrial enterprises, but also motor transport, we can
assume that the established tendency is connected with the growth of the number of automobile fleet. Based on
the actual concentrations of chemical pollutants in the atmospheric air of the monitoring areas of the Dnipro and
Kamianske cities, the dose of AN was calculated (mg / kg x day) of xenobiotics to a child's body. The analysis of
average daily doses of the receipt of certain xenobiotics with atmospheric air showed that the children's popula-
tion of the Dnipro and Kamianske cities was influenced by a more significant (p <0.05), in comparison with the
reference values or permissible daily doses of the receipt of that or another substance to the body, an aerogenic
loading of formaldehyde (in 2.2-4 times). When comparing the values of the aerogenic inflow of xenobiotics with
the same values obtained in other settlements — Zaporizhzhya, Kiev, Druzhkovka, it was determined that the
Dnipro and Kamianske cities polluted the organism of children more than in the other regions, a 3.3-fold higher
dose of phenol, 2.2 times formaldehyde.

Conclusions. The analysis of aerogenic xenobiotic input allowed to establish that in the conditions of the city of
Kamianske, the dose of phenol (in 2.5 times) and formaldehyde (in 2.2) were higher (p <0.05) than in the Dnipro. Our
data suggest that the least aerogenic loading of xenobiotics is experienced by children living in the area of compari-
son. Thus, the amount of formaldehyde was 1.4 times lower in the comparison area than in the area with intensive
traffic (p <0.05), hydrogen sulfide was 1.5 times higher in the industrial area than in the comparison area (p <0.05).

Keywords: air pollution, children, phenol, formaldehyde.

CratTa Hagivwna 12.04.2018 p.
PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneeil nicns peyeH3yg8aHHs
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