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1. OuiHKa pyU3MKy KOMOIHOBAHOIO BIIMBY IIECTULIAIIB HAa 34,0OPOB’S JIIOJMHM IIPYU iX HAXOIKEHHI 10 OpraHiamy 3
XapYyOBMMU ITPOAYKTaMU POCIMHHOTO MOX0KeHHs. — KBasnidikaniliHa HayKkoBa Mpalisl Ha IIpaBax pPyKOIUCY.

2. Risk assessment of the combined effects of pesticides on human health when they enter the body with food of
plant origin

Pedepar:

1. Y puceprauiiiHiil po60Ti IPOBELEHO TEOPETUYHE y3arajJbHEHHS Ta IPAaKTUYHE BUPILIEHHS OfHi€el 3 aKTyalbHUX
HAyKOBUX 33724 NPOQiIaKTUIHOI MEJUIIMHY MIOH0 OOIPYHTYBAaHHS METOOUYHUX MiTXOZIB IO OLiHIOBAaHHS PU3UKY
KOMOIHOBaHOTO BILJIMBY iI0YMX PEYOBUH (I.p.) IECTULMAIB HA 3[J0POB’S JIIOAUHY IIPU iX HAZXOKEHHI IO OpraHizmy
3 XapYOBMMHU IIPOJIyKTaMU POCJIMHHOIO IIOXO/I)KEHHSI Ha OCHOBI I'PYIyBaHH4 [.p. 32 3arajlbHUM MEXaHi3MOM

TOKCUYHOCTI (3MT), CTBOpEHHS TPYIl KyMYJISTUBHOI OLIiHKY (cumulative assessment group, CAG), BUKOPUCTaHHS



KoHuenuii ingexcy He6esnexu (HI) ta ¢pakropy BinHOCHOrO noteHuiitHoOro (relative potency factor, RPF) 3 meTo1o
BM3HAUEHHS 3arajlbHOro 3aracy ekcrosutii (total margin of exposure, MOET) Ta po3p0o0Ku peBEHTUBHUX 3aX0[1iB
1010 YCYHEHHS a60 3MEHIIEHHS PU3UKY, CIIPSIMOBAHMX HA 3aXUCT 3[,0POB’Sl HACEJIEHHS. 3a Pe3yJibTaTaMU
ririeHiYHOI OLIiHKM aCOPTUMEHTY I.p. CyMillleBUX IIPEMNaparis, AKi 3aCTOCOBYIOTbCA B YKpaiHi 1714 3aXUCTY 3€PHOBUX
KOJIOCOBHX KYJIBTYP, SI0JIyHEBUX CalliB Ta KAPTOILIi, BIIeplle IIpoBeaeHa inenTudikauis 85 1.p. 3a 4iTKO
BCTAHOBJIEHUMU KPUTEPisIMU Hebe3NeKy (TOKCUKOJIOTIYHUMU KiHLIeBUMU TOYKaMU), 110 Bio6pa’kaioTh
crienndiuauil edexT Ta ix posnogin y CAG 3a BnirvBoM Ha HepBoBY cucreMy (HC), murononiony 3anosy (113) ta
neyvinky. BcraHosineHo, mo 20 A.p. 30aTHI BUKJIMKATH TOCTPi eeKTH (PyHKLiOHAIbHUX 3MiH Y TPbOX Bigginax HC
(MOTOPHOMY, CEHCOPHOMY Ta BET€TaTUBHOMY), 3 II.p. XapaKTepU3yloThCs crieudiyHuM HEMPOTOKCUIYHUM epeKToM
- IIPUTHIYEHHSIM aKTUBHOCTI auetuixosinectepasu (AChE), 4 1.p. npu XpoOHIiYHOMY BIIJIMBiI MOXKYTb BUKJIUKATU
narosoriyni aminu y HC BHacCioK gereHepauii akCcoHiB Ta mieniny; 27 1.p. matoTh BIvB Ha 13, akuii, B
OCHOBHOMY, € OTIOCEPEIKOBAaHNM depe3 iHAYKLi0 Ie4iHKOBUX pepMeHTiB; 48 1.p. 6ynu BkiodeHi y CAG 3a
rernaToTOKCUYHOIO Jielo. [l UUX peYOBUH PiBEHb 103, IPU SIKOMY CIIOCTEPIraloThCsi €(PeKTH, 0 He MAIOTh
IIOIIKOKYI0uOoro xapakrepy (no observed adverse effect level, NOAEL), BUSIBUBCSI HalHIKYUM Ta
BUKOPUCTOBYBABCS B OOI'PYHTYBaHHI ONyCTUMOI 1060B0i no3u (A1) nys moaunu. Bukopucrosyioun HI ta RPF,
BIlEplIe [IPOBEJleHa XapaKTepUCTHKa Hebe3rneky KoM6iHOBaHoi ekcrio3uwii 10 a.p. (auetaminpuy, imizaknonpu,
n9m061a- LUrajaoTpUH, MiKJIOOyTaHiJ, ipaklocTpobiH, TeOYKOHA30J1, TiaMeTOKcaM, TpUPIIoKCUCTpobiH, dpiyoripam
Ta HUIIEPMETPUH), SIKi IIMPOKO BUKOPHCTOBYIOTHCS B B IHTETPOBaHUX CHUCTEeMax XiMiuyHOro 3axucty (CX3) 3epHOBUX
KyJIBTYP, SI0JIyHb Ta KApTOILJI, [0 MiIBULILY€E BipOTigHICTb MOSIBY iX MyJIbTU3A/IMIIKIB B OfIHiN NPOO6i KiH1IE€BOi
npoaykuii. 3a ingexcHy cnonyky (IC) y rpyni fociifKyBanux n.p. 6yB o6paHuil J1sIM06a-1UraJoTPUH, SIKUN
XapaKTePU3y€eTbCsl HAlbibIll IOBHOIO TOKCUKOJIOTIUHOIO 6a3010 Aanux. BinHocHo IC 6ynu po3paxoBani RPF niis
iHIIMX PEYOBUH Ta iX 3arajbHa cymapHa ekcrniosuuis (Etotal) gy niteit Bikom Bif 2 1o 6 POKiB Ta JOPOCTIMX.
[IpoBeneHi gocmigKeHHs MOKa3aly, 0 PO3PAaxOBaHNM 3a CLLEHAPieM BUKOPUCTAaHHS MAKCHMAJILHO JOITyCTUMOTO
piBHs (MIIP) koM6iHOBaHMI BIJIUB [I.p. HA OAMHUIIIO MAacH Tisa AiTel € BUlIUM. PU3UK Hebe3eKu BIIUBY
3aJIMUIKOBYX KIJILKOCTEN 1,.p. IECTULMAIB IIPU IX CYMICHOMY HaJXOIKEHHI 0 OpraHi3my AiTel nepesullye
IOIyCTUMUM $SIK 3 BUKOpUCcTaHHAM HI, Tak i RPF. [l711 NOpiBHS/IbHOI OLIiHKY IIPOBELEHO PAHXYBAHHS BHECKY I.p. Y
3arajibHy CyMapHy He6e3leKy KoMO6iHoBaHOro BILIMBY. Cepel AOoCliIpKeHuX [.p. Haio6inbmunii BHecok y Etotal 3
XJIiOONPOAYKTaMU Hafla€ LMIIEPMETPUH, 110 06yMOBJI€HO Horo Bucokum MJIP (0,1 Mr/Kr) y IOPiBHSIHHI 3 JOCTaTHBO
Hu3bko0 11 (0,003 Mr/Kr), He3BaXKal04uM Ha JOTPMMAHHS [IPUHLNIY KOMIJIEKCHOTO Tiri€eHiYHOrO HOpMyBaHHSL.
Haribinsmmm BHeckoM y Etotal 3 s61iykamu xapakrepusyeTtbes payomnipam (68,80- 70,06) % ripu pedepeHTHUX
BesnuuHax: 111 - 0,01 mr/kr, MIIP - 0,5 mr/kr. Hait6inemmm BHeckoM y Etotal 3 kapTomnero xapakTepusyeThes
yunepmeTpuH (20,16- 20,43) %. Takum YMHOM, OTPUMaHi pe3yJIbTaTu MOXYTb OYTH BUKOPUCTaHi N1pu
OOI'PYHTYBaHHI YIIPaBJIiHChKUX pillleHb W00 neperyaany MIP nis Tux 1.p., eKCIo3ullis SIKUX € Haibinbmoro. Ha
HACTYITHOMY eTalli JOCJiJpKeHb IpoBeieHa IOPiBHSJIbHA TOKCUKOJIOTO- ririeHiyHa oljiHKa HOBUX QYHTILMAHUX
npenapariB «Mipasic 200 SC, KC» (agenigunTM (nigidpaymeroden), 200 r/ma), «Mipasic Eiic 275 SE, CE»
(apeniguuTM (migidpaymeroden), 150 r /a1 + nponikonaso, 125 r /), «Mipasic Heo 300 SE, CE» (apeninuaTM
(migidmymeroden), 75 r /a1 + a3okcuctpobin, 100 r /i + nponikonazosn, 125 r /). BctaHoBieHo, o 6ibI
TOKCUYHMMU B PEXUMI OJHOKPATHOTO [1epOpajbHOrO BIJIUBY € KOMOiHOBaHi ¢pyHrinuau «Mipasic Heo 300 SE, CE»
ta «Mipasic Eiic 275 SE, CE» y nopiBHsIHHI 3 0fJHOKOMIIOHeHTHUM ¢yHrinunom «Mipasic 200 SC, KC». BuzHaueHo
TUII KOMOiIHOBaHOI Aii agenianny™ (migidgaymerodeny), a30KCUCTPOOiHY Ta MPOIIKOHA30Jy Ta PO3PaXOBAHO
koediuienT norexuitosanns (KI1) Ha piBHi 1,9 nisa npenapary «Mipasic Eiic 275 SE, CE» i 6,9 - nnsa «Mipasic Heo
300 SE, CE», sixuil BKa3ye Ha MifiICUIEeHHS] TOKCUYHOCTI (MOTEHLiI0BaHHSI), IO MOKHA PO3LiHIOBATH SIK HACiIOK
OJIHOYACHOTO BIUJIMBY LIUX PE€4OBUH. Hail6isblly 4aCTKy B IOTE€HLIOBaHHS TOKCUYHOCTI IPUBHOCUTD IIPOIIKOHA30JI:
0,87 nyis «Mipasic Heo 300 SE, CE» ta 0,88 - nns «Mipasgic Eiic 275 SE, CE».

2. In the dissertation work, a theoretical generalization and practical solution of one of the current scientific
problems of preventive medicine was carried out regarding the substantiation of methodical approaches to the
risk assessment of the combined effect of the active substances (a.s.) of pesticides on human health when they
enter the body with food products of plant origin based on the grouping of dr. according to the general mechanism



of toxicity (GMT), the creation of cumulative assessment groups (CAG), the use of the concept of the hazard index
(HI) and the relative potency factor (RPF), in order to determine the total margin of exposure (MOET) and
development of preventive measures to eliminate or reduce risk aimed at protecting public health. Based on the
results of a hygienic assessment of the range of active substances of mixed preparations used in Ukraine to protect
grain crops, apple orchards and potatoes, the identification of 85 a.s. was carried out for the first time according to
clearly established criteria of danger (toxicological end points) reflecting the specific effect and their distribution
in CAG according to the effect on the nervous system (NS), thyroid gland (TG) and liver. It was established that 20
a.s. capable of causing acute effects of functional changes in three departments of the nervous system (motor,
sensory and vegetative), 3 a.s. are characterized by a specific neurotoxic effect - inhibition of acetylcholinesterase
(AChE) activity, 4 a.s. with chronic exposure can cause pathological changes in the nervous system due to
degeneration of axons and myelin. 27 a.s. have an effect on the thyroid gland, which is mainly mediated through
the induction of liver enzymes. 48 a.s. were included in CAG for hepatotoxic effects. For these substances, the no
observed adverse effect level (NOAEL) turned out to be the lowest and was used in the justification of the
acceptable daily intake (ADI) for humans. Using HI and RPF, the hazard characterization of combined exposure of
10 a.s. was conducted for the first time (acetamiprid, imidacloprid, lambda-cyhalothrin, myclobutanil,
pyraclostrobin, tebuconazole, thiamethoxam, trifloxystrobin, fluopyram and cypermethrin), which are widely used
in the integrated system of chemical protection of grain crops, apples and potatoes, which increases the
probability of their multi-residues appearing in one sample final products. For the index compound (IC) in the
group of studied a.s. lambda-cyhalothrin was chosen, which is characterized by the most complete toxicological
database. Relative to IS, PRFs for other substances and their total cumulative exposure (Etotal) were also calculated
for children aged 2 to 6 years and adults. The conducted studies showed that the combined effect of the active
substance per unit of body weight of children, calculated according to the scenario of using the maximum residue
level (MRL), is higher. The risk of exposure to residual quantities of a.s. of pesticides when they enter the body of
children together exceeds the permissible limit both with the use of HI and RPF. For a comparative assessment, a
ranking of the contribution of the active substances to the total combined risk of combined exposure was carried
out. Among the studied a.s. the largest contribution to the Etotal with bread products is given by cypermethrin,
which is due to its high MRL (0.1 mg/kg) compared to the fairly low ADI (0.003 mg/kg), despite compliance with
the principle of complex hygienic rationing. Fluopyram (68.80-70.06) % is characterized by the largest contribution
to Etotal with apples at reference values: ADI - 0.01 mg/kg, MRL - 0.5 mg/kg. Cypermethrin (20.16-20.43) % is
characterized by the largest contribution to Etotal with potatoes. Thus, the obtained results can be used in the
justification of management decisions regarding the revision of the MRL for those years with the greatest exposure
impact. At the next stage of research, a comparative toxicological and hygienic evaluation of the new fungicidal
drugs "Miravis 200 SC" (adepidynTM (pydiflumetofen), 200 g /1), "Miravis Ace 275 SE" (adepidynTM
(pydiflumetofen), 150 g/1) was carried out + propiconazole, 125 g /1), "Miravis Neo 300 SE" (adepidynTM
(pydiflumetofen), 75 g /1 + azoxystrobin, 100 g/1 + propiconazole, 125 g/1). It was established that the combined
fungicides "Miravis Neo 300 SE" and "Miravis Ace 275 SE" are more toxic in the mode of single oral exposure
compared to the single-component fungicide "Miravis 200 SC". The type of combined action of adepidyn™
(pydiflumetofen), azoxystrobin and propiconazole was determined and the potentiation coefficient (CP) was
calculated at the level of 1.9 for "Miravis Ace 275 SE" and 6.9 for "Miravis Neo 300 SE", which indicates increased
toxicity (potentiation), which can be considered as a consequence of simultaneous exposure to these substances.
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roJIOBH pagu

Biiacue IlpisBuie Im's Io-6aThKOBI AHTOHEHKO AHHA MUKOJIaiBHA

rOJIOBYIOYOrO Ha 3acigaHHi

BiznoBigassHUI 3a MiATOTOBKY Nanusosa Poman

00JIIKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




