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2. Neurotoxic effect of zeta-cypermethrin on rats under conditions of its influence in pre- and postnatal periods

Pedepar:

1. Incepralist IpUCBsAYEHA AOCIIIPKEHHIO HEMPOTOKCUYHOTO BILJIMBY 3€Ta-LIUIIEPMETPHHY Ha HEPBOBY CUCTEMY
noromcTsa F1 IOKOIiHHS caMuULb LIypiB, SIKi OTPUMYBAJIM TECTOBY CyOCTaHIIilO 3 6 IHS BariTHOCTI 110 21 1eHb
nakrauii B fosax 0; 5; 12,5; 351 70 mr/xr macu Tina. Ha nipcrasi aHasnizy oTpuMaHuX pe3ysbTaTiB I0Ka3aHo, 10
3eTa-LUNepPMEeTPHH y A03ax 35 MI'/Kr i 70 MI/Kr MacH Tijla CHpUYMHSIE 3aTPUMKY (Pi3UYHOTrO PO3BUTKY Ta CTATEBOTO
IO03piBaHHS MOTOMCTBA F1 MOKOJIIHHS Ta BIJIMBA€E HA QYHKUiOHANBHUN CTAaH HEPBOBOI CUCTEMU IIYPAT y
JIaKTaLiiHOMY I1epiofi 3a MOKa3HMKaMU MIBUAKOCTI GOPMyBaHHS PyXOBUX pedJieKciB i 3MiH [TOBEIiHKOBUX peaKLIiil.
[TokasaHo, 1110 B IOCTHATAJILHOMY II€PiOfi CIIOCTEPIrajancs CTaTeBi BiiMiHHOCTI B YyTJIMBOCTI O Aii 3eTa-
LIMIIEPMETPUHY Ha OPraHi3m IOTOMCTBA: caMlli Oysy OiIbII YyTJIMBI, HDK camulli. BcTaHOBIEHA BUOipKOBA BiKOBa
4yTJIMBICTb [0 3araJIbHOTOKCAYHOI Iii 3eTa-uunepmMeTpuHy: F1 mOTOMCTBO B J1akTaLiliHOMYy nepiofi 6yJ10 6isbi

YyTJIMBE, HDXK BariTHI Ta sakTyo4i PO camui mypis. [y15 NOPiBHANIBHOI OLIIHKY CUCTEMHOI Ta HEMPOTOKCUYHOCTI



3eTa-LIUIEPMETPUHY Ta UUIIEPMETPUHY NIPOBELIEeHi JOCTiIKEHHS BIJIMBY LUIIEPMETPUHY Ha BATiTHUX i JIAKTYIOUNX
caMUIlb MYypiB i PyHKUiIOHATIBHUI CTaH HEPBOBOI CUCTEMU IXHBOT'O TOTOMCTBA B aHAJIOTIYHUX YMOBAX
eKcriepuMeHTy. [IpogeMOHCTPOBaHO, 10 3€Ta-LUIEPMETPYH BUSBJISE GBI BUPAKEHUI 3araJlbHOTOKCUYHHU i
HEVPOTOKCUYHUM €(pEKT MOPIBHIHO 3 LUIIEPMETPUHOM. 3a pe3yJibTaTaMU JOCJIiIKEHb HAYKOBO OOI'PYHTOBAaHUI
HeZil04uil piBeHb 3eTa-LAIIePMETPUHY 332 HEIPOTOKCUYHUM €(EKTOM /111 IOTOMCTBA LIypiB B YMOBaX IIPOBEAEHUX

IOCJIiIKEeHb.

2. Usage of different synthetic pyrethroids (SP) compounds in agriculture, industry and household is increasing
every year in worldwide and Ukraine. SP are the fourth generation of insecticides that have replaced carbamates,
organophosphorus and organochlorine compounds. Zeta-cypermethrin according to the chemical structure
belongs to the second type of SP. Due to wide use of this type, their both direct and indirect effects constitute a
significant threat to humans and animals. Fetal nervous system is one of the most vulnerable to the effects of
various chemical compounds, including pyrethroid compounds insecticides, during ontogeny periods. The
epidemiological data demonstrate that children who were exposed to pesticides, including the SP, during the
prenatal and early postnatal developmental periods, subsequently suffered from various neurological disorders.
These neurological disorders include autism spectrum disorders, changes in behavioral reactions, attention deficit
hyperactivity disorder, learning disabilities disorders and different emotional problems. The dissertation is devoted
to the study of the neurotoxic effects of zeta-cypermethrin on the nervous system of the offspring. Female rats
were exposed to the test substance from day 6 of gestation to day 21 of lactation in doses of 0; 5; 12,5; 35 and 70
mg/kg/bw. Studies were performed on 58 pregnant and lactating female Wistar Hannover rats and their offspring.
Studies were conducted in accordance with OECD guideline 426 (Developmental Neurotoxicity Study) and GLP
requirements. During the course of the dissertation research, international methodological approaches to the
study of neurotoxic effects of pesticides on the developing organism in accordance with OECD guideline 426 were
introduced into the laboratory practice for the first time. Basis of the analysis of the obtained results, it was shown
that zeta-cypermethrin at dose of 70 mg/kg bw coused maternal toxicity of females PO generation. Zeta-
cypermethrin at doses of 35 mg/kg/bw and 70 mg/kg/bw causes a retardation in physical and sexual
development of F1 offspring and affected the functional state of the nervous system of rats in the lactation period
in terms of the rate of motor reflex formation and behavioral reactions. It was represented that sexual differences
in sensitivity to the action of zeta-cypermethrin on the offspring were observed in the postnatal period: males
were more sensitive than females. The selective age sensitivity to the general toxic effect of zeta-cypermethrin
was established: The F1 offspring during the lactation period were more sensitive than the pregnant and lactating
female rats. In order to assess the systemic toxicity and neurotoxicity of zeta-cypermethrin and cypermethrin,
comparative studies of the effect of cypermethrin on pregnant and lactating female rats and on the functional
state of the nervous system of their offspring under identical experimental conditions were conducted. Zeta-
cypermethrin demonstrated more expressive general toxic and neurotoxic effects comparing with cypermethrin.
According to the obtained results, the no-observed-effect-level (NOEL) for the neurotoxic effect of zeta-
cypermethrin for offspring has been scientifically justified for the first time. NOEL for offspring female rats was 35
mg/kg/bw and for the male rats - 12,5 mg/kg/bw. The recommendation, whenever possible, is not to use
synthetic pyrethroid-based agents indoor if pregnant women and children are present, so it will allow them to
avoid the effects of these agents on the body and minimize its effects on the fetus and the newborn.
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