O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0823U100659
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 22-09-2023

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Slctpy6 Anppiit MuxainoBud
2. Andrii M. Yastrub

KBasmigikamis:

InenTudikarop ORCID ID: 0000-0003-2674-5265

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKOBOi CHIELiaIbHOCTI: 222

Ha3zBa HayKoBOi creniajJibHOCTI: Menuuuna

T'asy3p / rasysi 3HaHB. 0XOpOHA 3710POB's

OcBiTHBO-HayKOBa IIporpama 3i cneniajbHOCTi: Mexununa

Jara 3axucry: 12-09-2023

CneniaJbHICTh 3a OCBITOIO: JliKyBajbHa CIIPaBa

Micue po6oTH 3400yBava: HaujonanbHuii meguynumii yHisepeutert imeni O. O. Boromosbug
Kop 3a €IPIIOY: 02010787

Micuesnaxo,szeHHa: o6ynbBap Tapaca llleBueHka, 6ya. 13, Kuis, 01601, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiIiHHS: MiHiCTEPCTBO 0XOPOHY 340POB's YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi Cleniagai3oBaHoOi BY€HOI pazu). 1d 26.003.001

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHnanbuuii menuynuii yHiBepeurer imeni O. O.

boromosbiis

Kopg 3a €IPIIOY: 02010787

Micue3Haxoa KeHHS: 6yibeap Tapaca Illesyenka, 6y, 13, Kuis, 01601, Vkpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBJIiHHﬂ: MiHicTepcTBO OXOPOHM 300POB 'Sl YKpaiHu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMeHYBaHHSI IOPHUAUYHOI 0COOM: Haujonanbuuii menuunuii yHisepcurer imeni O. O.

boromosbiis

Kop 3a €IPIIOY: 02010787

Micuesnaxo,szeHHﬂ: oysnbBap Tapaca llleByeHka, 6yz. 13, Kuis, 01601, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepPCTBO OXOPOHH 3/10POB's YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHHUX pyﬁpﬂK: 61.49.31, 61.49.99, 76.33.35.09, 76.33.37

Tema guceprauii:
1. OujiHka py3MKy KOMOIHOBaHOI'O BIJIMBY IIECTULIMIIB HA 3OPOB’Sl JIIOAUHM IIPY iX HAAXOIKEHHI 10 OpraHiamy 3
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Pedepar/anoTanis:

1. Y nuceprauiiiniit pob0Ti IpoBeLeHO TeOpEeTUYHE y3arajJbHEHHS Ta IPaKTUYHe BUPilleHHs OfiHiel 3 aKTyalbHUX
HAYKOBUX 33/1a4 POQiNaKTUYHOI MeAULIMHU [0/I0 OOI'PYHTYBAHHS METOAUYHUX ITiXOiB IO OLIiHIOBAaHHS PU3UKY
KOMOIHOBAHOTrO BILIMBY [Iil0YMX PEYOBUH ([I.p.) NECTULUAIB Ha 3[0POB’s JIIOJMHY NPHU iX HAAXOIKEHH] 10 OpraHi3my
3 Xap4yOBMMHU NIPOAYKTAMU POCJIMHHOTO [TOXO[KEHHS HA OCHOBI TPYIyBaHHS [I.p. 3a 3araJIbHUM MEXaHi3MOM
Tokcr4yHOCTi (3MT), cTBOpeHHS rpyll KyMyJIITUBHOI oLiHKM (cumulative assessment group, CAG), BUKOpUCTaHHS
KoHUenuii inpexkcy He6esneku (HI) ta ¢paxkTopy BigHOCHOTrO noTeHuiiiHOrO (relative potency factor, RPF) 3 meTot0
BU3HA4YEHHS 3arajibHOro 3anacy ekcrosuii (total margin of exposure, MOET) Ta po3po6Ku MpeBEHTUBHUX 3aXO0/1iB

mMOon0 YCYHEHHA a60 3MEHIIEHHS pu3uKy, CIIpAMOBAaHUX HaA 3aXUCT BILOpOB’F{ HaceJjieHHs. 3a pe3yabTaTaMn



ririeHiYHOI OLIiHKM aCOPTUMEHTY I.p. CyMillleBUX IIPEIapariB, AKi 3aCTOCOBYIOTbCA B YKPAiHi 1714 3aXMUCTy 3€PHOBUX
KOJIOCOBUX KYJIBTYP, SI0JIyHEBUX CalliB Ta KapTOILIi, BIieplle IIpoBeaeHa ineHnTudikais 85 1.p. 3a 4iTKO
BCTAQHOBJIEHUMU KPUTEPisIMU HeOe3NeKy (TOKCUKOJIOTIYHMMU KiHLIeBUMU TOYKaMU), 110 Bio6pa’kaioThb
crienudivHuil eexT Ta ix posnogin y CAG 3a BninsoM Ha HepBOBY cucreMy (HC), murononiony 3anosy (113) ta
nedviHKy. BcraHoBneHo, mo 20 4.p. 35aTHI BUKIMKATU rOCTPi e(peKTU PyHKIiOHATIBHUX 3MiH Y TpboX Bigainax HC
(MOTOpPHOMY, CEHCOPHOMY Ta BEreTaTUBHOMY), 3 II.p. XapaKTepU3yoThCs crieudiyHUM HEMPOTOKCUYHUM e(peKToM
- IIPUTHIYEHHSIM aKTUBHOCTI auetuixosinectepasu (AChE), 4 n.p. 1pyu XxpOHIiYHOMY BIIJIUBiI MOXKYTb BUKJIUKATU
naroJioriyni 3miny y HC BHacCIioK fereHepauii akCoHiB Ta Miestiny; 27 1.p. MaloTh BB Ha I3, skuii, B
OCHOBHOMY, € OTIOCEPEJKOBAaHUM dYepe3 iHAYKLi0 Ie4iHKOBUX pepMeHTiB; 48 1.p. 6ynu BkitodeHi y CAG 3a
rernaToTOKCUYHOIO Ji€lo. [l [UX pEYOBUH PiBEHb [,03, IPU SIKOMY CIIOCTEPIraloThCsl €(PEKTH, 0 HE MAIOTh
MOLIKOJKYI040ro xapakrepy (no observed adverse effect level, NOAEL), BUSIBUBCSI HAHIDKYUM Ta
BUKOPUCTOBYBABCS B OOI'PYHTYBaHHi ONyCTUMOI 1060B0i no3u (A1) nas moaunu. Bukopucrosytoun HI ta RPF,
BIlEplie [IPOBEJleHa XapaKTepUCTHKa Hebesrneky KoMOiHOBaHOi ekcrio3utii 10 a.p. (auetaminpuy, imizaknonpun,
nam61a- LUrajaoTpUH, MiKJI0OyTaHiJ, NipakloCcTpobiH, TEOYKOHA30J1, TiIaMEeTOKCaM, TpUPIIOKCUCTpOoOiH, diyornipam
Ta HUIIEPMETPUH), SIKi IIMPOKO BUKOPHCTOBYIOTHCS B B IHTETPOBAaHUX CUCTEMaX XiMiyHOro 3axucty (CX3) 3epHOBUX
KyJIbTYP, SIOJIyHb Ta KAPTOILJIi, 1[0 MifBUILY€E BipOTiAHICTb MOSIBU X MyJIbTU3AJIMIIKIB B OJIHIN IIPO6i KiHLIeBOi
npoaykuii. 3a ingexcHy cnonyky (IC) y rpyni fociifKyBanux 1.p. 6yB o6paHuil J1sIM6ia-UraIOTPUH, SIKUI
XapaKTEePU3y€eThCsl HAlOiIbIll IOBHOIO TOKCUKOJIOTIUHOIO 6a3010 Aanux. BinHocHo IC 6ynn pospaxosani RPF nis
iHIIMX peYOBUH Ta iX 3arazbHa cymapHa excriosuis (Etotal) nys miteit BikoM Bif 2 1o 6 poKiB Ta JOPOCTUX.
[IpoBeneHi focmigKeHHs MMOKa3ay, 0 pO3PAaxOBaHMM 3a CLIEHApieM BUKOPMCTAaHHS MaKCHMAaJILHO JOITyCTUMOTO
piBHs (MIIP) KoM6iHOBaHMH BIJIUB [I.p. HA OAVHUIII0 MAacH Tisla AiTe! € BUIUM. PU3UK He6e3eKU BIJIUBY
3aJIMUIKOBYX KiJILKOCTEN 1.p. IECTULMAIB IIPU IX CYMICHOMY HaIXOIKEHHI 10 OpraHi3my AiTel nepesullye
IOMyCTUMUM SIK 3 BUKOpucCTaHHAM HI, Tak i RPF. [Iy11 NOPiBHAIBHOI OLIiIHKYM IPOBEJEHO PAH)KyBaHHS BHECKY I.p. Y
3arajibHy CyMapHy Hebe3leKy KoMOiHOBaHOro BIIMBY. Cepel, AOCIiIyKeHUX [.p. Hano6inbmunii BHecok y Etotal 3
XJIiIOONPOAYKTaMU Hala€ LMIIEPMETPHH, 10 00yMOBJIEHO 1oro Bucokum MJIP (0,1 Mr/Kr) y IOPiBHSIHHI 3 IOCTaTHBO
Hu3bKo10 11 (0,003 Mr/Kr), He3BaXKao4yy Ha JOTPUMAaHHS [IPUHLNITY KOMIJIEKCHOTO TirieHiYHOro HOpMyBaHHS.
Hari6inpmmm BHeckoM y Etotal 3 ss61ykamu xapakrepusyeTbest gpayonipam (68,80~ 70,06) % nipu pedpepeHTHUX
BenmuuHax: JI1 - 0,01 mr/kr, MIP - 0,5 mr/kr. Haii6inpmum BHeckoM y Etotal 3 kapTorieio xapakTepusyeThest
yunepmeTpuH (20,16- 20,43) %. Takum YMHOM, OTPUMaHi pe3yJIbTaTU MOXYTb OYTH BUKOPUCTAHi Npu
OOrpyHTYBaHHI yIIpaBiiHCHKUX pillleHb Mmoo neperasany MIP 1 Tux 1.p., eKCIo3ulis SIKUX € Haibinpmoro. Ha
HACTYITHOMY eTalli JOCJiJpKeHb IIpOBeieHa OPiBHSJIbHA TOKCUKOJIOrO- ririeHiyHa oljiHKa HOBUX QYHTILIMAHUX
npenapariB «Mipasic 200 SC, KC» (apenigunTM (nigipaymeroden), 200 r /i), «Mipasic Eiic 275 SE, CE»
(apeninnaTM (migidpaymeroden), 150 r/n + npomnikonasou, 125 r /), «Mipasic Heo 300 SE, CE» (ageninnaTM
(migidpomymeroden), 75 r /a1 + azokcuctpobin, 100 r /7 + nponikonasosn, 125 r /). BctaHoBsieHO, 10 6ibII
TOKCUYHMMU B PEXUMIi OJHOKPATHOTO [1epOPajIbHOrO BIJIUBY € KOMOiHOBaHi ¢pyHrinuau «Mipasic Heo 300 SE, CE»
ta «Mipasic Eiic 275 SE, CE» y nopiBHsIHHI 3 0flHOKOMIIOHeHTHUM ¢yHrinunom «Mipasic 200 SC, KC». BuzHaueHO
THUII KOMGIHOBaHOI il aneninuHy™ (migidpaymeTodeny), a30KCUCTPOOiHY Ta IPOIIIKOHA30Jy Ta PO3PaxOBaHO
koediuienT norexuitopanns (KI1) Ha piBHi 1,9 nnsa npenapaty «Mipasic Eiic 275 SE, CE» i 6,9 - nnsa «Mipasic Heo
300 SE, CE», sixuil BKa3ye Ha MifiICUJIEHHS] TOKCUYHOCTI (TIOTEHLII0BaHHSI), IO MOKHA PO3LiHIOBATH SIK HACiIOK
OJIHOYACHOTO BIUJIMBY LIX PE€4OBMH. Hail6isblly YaCTKy B IOTE€HLIIOBaHHS! TOKCUYHOCTI IPUBHOCUTD IIPOIMIKOHA30JI:
0,87 nys «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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