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BMJIUB BETA-LLUDJSTYTPUHY HA PENMPOIYKTUBHY
®YHKLIO CAMULLb LLLYPIB WISTAR HANNOVER

PE3IOME. Bema-yugprnympun — ye nipempoio 2-20 NOKONIHHA, AKUll BUKOPUCTIOBYEMbCA SK THCEKMUYUO WUPOKO20 cnekmpa Oil.
Bnaue opuzinanvroi monexyiu Gema-yugaympuny na penpodykmushy yuyiio e usueno. Hozo 6ipoziony penpodykmusny moxcuu-
HiCb 3 C08AHO 8HACTIOOK 00CTIONCEHb KINLKOX NOKONIHb WYpis, AKi niooaganuca Oii yugnympuny.

Mema. Jlocnioumu énius bema-yugnympuny na penpooykmusHy gynkyito camuys wypie Wistar Hannover y nepiod eamemozeHesy.
Mamepianu ma memoou. Fema-yugpnympun (95%) s600uscs per os 5 pasie na mudxicoenv y 0ozax 3 ma 30 me/ke macu mina d6om
epynam niodocrionux camuys wypie (no 20 ocié y koxcuitl epyni) npomseom 9 muoichie. Konmponvni meapunu ompumyeant 600y 3
DO3UUHHUKOM 6 eKeisaleHmHuill Kibkocmi. Takooc y eigapii 3HaxoOunucs iIHmaxkmui camyi, npusHayeni 0 cnaproganis. Ilpomszom
060X OCMAHHIX MUIICHIE eKCno3uyil' y camuyb 00crioxcysanu ecmpanvhull yuki. Ilicis nepiody excnosuyii niddocrioni camuyi cna-
DIOBATUCS 3 IHIMAKMHUMU CAMYAMU, WO MPUsano He oinvue mpbox muockie. Ha 20-ui denv eacimnocmi camuyi niodaganucs eema-
Ha3ii 015 NOOANbILORO BUBYEHHS PENPOOYKMUBHUX NOKAZHUKIB.

Pesynemamu. Bemanosieno, wo 6ema-yughrympun 60100i€ 3a2aibHOMOKCUNHOIO OI€I0 HA NIOOOCTIOHUX camuyb wypis, Wo nio-
MBepOINCYE 3HUNCEHHS Macu mina 3a eniugy 0o3u 30 me/ke, maxoxic 3aghikcosano, wjo mecmosa cyoCmaHyis 6NIUBAE HA eCMPATbHUL
YUK camuyb, 30Kpema Ha mpuearicms cmadii npoecmpycy. [osa 3 me/ke macu mina He 8NAUHYIA HA PenpoOYKMUGHY (yHKUi0
camuyb, CIMamMuUCMuYHO 00CMOBIPHUX 3MiH MidC NIO0OCTIOHUMU A KOHMPOILHOIO 2PYRAMU He BUABTIEHO.

Bucnosxu. 3a pesynomamamu nposedeno2o 00Ci0HceHHA 20HAOOMOKCUYHOT AKMUBHOCIT MONCHA 3pOOUMU 8UCHOBOK. Oema-yug-
JYMPUH MA€ 3a2aTbHOMOKCUYHUL egheKm ma 80100i€ penpooyKmueHoIo moxcuunicnio na pieni 0o3u 30 me/ke macu mina. Hediiouoro
003010 (NOEL) écmanoeneno 3 me/ke macu mina.

Kniouosi cnosa: 6ema-yugpnympun, nipempoio, penpodykmugni Qyuxyii, ecmpaneruu yuki, wypu Wistar Hannover.
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THE EFFECT OF BETA-CYFLUTHRIN ON THE REPRODUCTIVE FUNCTION
OF FEMALE WISTAR HANNOVER RATS

ABSTRACT. Beta-cyfluthrin is the 2nd generation pirethroid, that is used as a broad-spectrum insecticide. The effect of the original
beta-cyfluthrin molecule on reproductive function has not been studied. The assessment of possible reproductive toxicity of beta-
cyfluthrin was based on the results of themulti-generational rat studyof cyfluthrin.

Aim. To investigate the effect of beta-cyfluthrin on the reproductive function of femaleWistar Hannover rats during gametogenesis.
Materials and Methods. Beta-cyfluthrin was administered per os 5 times a week by gavage in the form of an aqueous emulsion to
two groups of females (20 animals each) in doses 3 and 30 mg/kg bw/day during 9 weeks. Control animals received distilled water
with the addition of an emulsifier. In parallel with the control and experimental females, intact males were contained for mating. The
estrous cycle was studied in female rats in the last 2 weeks of exposure to beta-cyfluthrin. After the period of exposure, the experimen-
tal females were mated with intact males for no longer than 3 weeks. On the 20th day of gestation, the experimental rats were eutha-
nized to assess reproductive parameters.

Results. The decrease in the body weight gain at a dose of 30 mg/kg establishes the general toxic effect of beta-cyfluthrin on female
rats. It was also installed, that the test substance affects the estrous cycle of females, namely the duration of the proestrus stage, which
received the maximum dose. The dose of 3 mg/kg bw/day had no effect on the reproductive function of females and no statistically sig-
nificant changes were found between the experimental and control groups.

Conclusion. Based on the results of the gonadotoxicity study, it can be concluded that beta-cyfluthrin has a general toxic effect and
reproductive toxicity at a dose of 30 mg/kg bw/day. The no-observed-effect level (NOEL) was set at 3 mg/kg bw/day.

Keywords: beta-cyfluthrin, pirethroid, reproductive function, estrous cycle, rats Wistar Han.
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TOKCHUKOJIOI'IS HECTULHU/AIB

BCTle bera- uI/I(bnyTpI/IH e TICCTHIIH, 110
€ HlpeTpOII[HI/IM IHCEKTUIIMIOM HIMPOKOTO CIIEK-
Tpa nii, e 130Mep Uy TPUHY [1] Bin BrIEpILIE
OyB omnMicaHuil Ta 3apeecTpoBanuil y 1995 porii B
CIIA [5] i Hikonmu OinbIE HE TEPEPEECTPOBY-
BaBcs. B Ykpaini 6era-mmdnyTpuH 3apeecTpoBa-
HO y 2008 pori [6]. Ane y 2009 porii 1110 pedoBH-
Hy Oyno BHECEHO J0 CIHUCKY 0coOnmMBO Hebes-
neyHux nectTunuaiB [7]. OTxke, HOro BUKOpHC-
TaHHSA Oyno oOmexene. Y 2018 pomi y 3BiTi
European Food Safety Authority (EFSA) [8]
3a3Havyanocs, Mo e PillleHHs TePEeTvITHYTO Yepes3
HETOBHOTY MaHux. OTxe, Oya0 103BOJIEHO BUKO-
pHCTOBYBaTu OeTa-IU(IyTPHUH Y BCTAHOBJIEHUX
€BporneiicbkuM areHTcTBoM Mexkax. 3 2021 poky
[9] Oera-tmQmyTpUH M03BOJICHO TOBHOIIIHHO
BUKOPUCTOBYBAaTH Ha CLIHCHKOTOCHIOAAPCHKUX
arpoKyJiIbTypax, MPU3HAYEHUX I TOAYBaHHS
xynoou. Xoua npu ibomy EFSA naromnomye, 1o
HasiBHOT iH(OpMaIlii HeTOCTATHRO AJIsl OCTAaHHBOT
OLIIHKH 1010 TOKCUYHOTO BIUTUBY IIHOTO MipeT-
poiny Ha cniokuBauis [10].

HuHi Takok € 3HayHA KUTBKICTh TPOTAIUH
040 BU3HAueHHs mii Oera- uH(bHyTpI/IHy Ha
PeMPONYKTUBHY ¢byHKILIIO ccaBlIiB, ake BILTUB
OpUTiHATBHOT MOJEKynu Oera- uH(bHyTpI/IHy Ha
penpoayKTuBHy (pyHKIiI0 He OyB BUBUEHUH. Y
3BiTi EFSA [4] BKa3aHo, 110 OIIHKY PO MOKJIH-
BUU PENPOAYKTHUBHUN TOKCHYHUH eeKT OeTa-
U GIyTpUHy OyJI0 EKCTPanoIbOBaHO 3a PE3Ylb-
TaTaMH JOCHTIKSHHS PeNPOYKTHBHOI TOKCHY-
HOCTI IUGIYTPUHY Ha KUIBKOX MOKOJIHHAX
mypiB. byno 3a3HaueHo, 1o 3a BiACYTHOCTI
BIUTUBY Ha penpoaykruBHi mapamerpu, NOAEL
IS 0aTbKIBCHKOIO ITOKOJIHHSA CTaHOBHUB 3,3
MI/KT Ha OCHOBI 3MEHIIEHHS MacH TiJa.
NOAEL nans moromcTBa Takok OyB 3,3 MrI/Kr
macH Tina. OcHOBa A7 MOAIOHUX TBEPKCHb —
KJIIHIYHI O3HAK{ Ta 3HIWKEHHS MaCH IiJI0CIi/I-
HUX TBapuH. CaMe 1€ 1 CTaNo miArpyHTAM 11010
knacudikamii Oeta-mudmyTpuny, sk Lact H362
"May cause harm to breastfed children" [4].

3a JgaHUMU JOCTIJKEHHS TepaTOTeHHOI
aKTUBHOCTI OeTa-muduyTpuHy OyB BCTaHOBIIE-
Huit NOAEL m1st MaTepruHCHKOT TOKCHYHOCTI Ha
piBHI 3 MI/KT Ha OCHOBI 3MEHIIICHHS MPUPOCTY
MacH Tijlla Ta CIIOKUBaHHS KOPMY, CMEPTHOCTI
Ta KiiHiYHnX o3Hak. Bimmosimauit NOAEL mis
PO3BHUTKY cTaHOBUB 10 MI/KT MacH Tija Ha IeHb
Ha OCHOBI 3MCHIIEHHS MacH Tila IJIOJIB Ta
3aTpUMKH ocuikallii/Bapiamii ckemera 3a mii
no3u 40 MI/Kr MacH Tija Ha JACHb. Takok OyJo
NPOBEICHO HA KPOJSIX JOCITIIKCHHS BIUIMBY
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Introduction. Beta-cyfluthrin is a broad-
spectrum pyrethroid, insecticide, that is an
isomer of cyfluthrin [1]. It was first described
and registered in 1995 in the United States [5]
and after that there was no decision on its re-
registration, while in Ukraine beta-cyfluthrin
was registered in 2008 [6]. However, in 2009,
this substance was added to the list of highly
hazardous pesticides [7], which restricted its
use. In 2018, in a report by the European
Food Safety Authority (EFSA) [8], the cur-
rent state of research was reviewed with notes
on incomplete data and beta-cyfluthrin was
allowed to be used within the limits set by the
European agency. Since 2021 [9], beta-
cyfluthrin has been allowed for full use on
agricultural crops intended for livestock feed-
ing. Although EFSA emphasizes that the
available information is not sufficient to fully
assess the toxic effects of beta-cyfluthrin on
consumers [10].

As of today, there are also a large number
of gaps in the information regarding the
effects of beta-cyfluthrin on mammalian
reproductive function. No studies have been
conducted on the effect of the original beta-
cyfluthrin molecule on reproductive func-
tion. The EFSA report [4] states that the
assessment of the possible reproductive toxi-
city of beta-cyfluthrin was extrapolated from
the results of a multi-generation rat study of
cyfluthrin. It was determined that, in the
absence of effects on reproductive parame-
ters, the NOAEL for the parental generation
was 3.3 mg/kg based on body weight loss.
The NOAEL for the offspring was also 3.3
mg/kg bw/day based on clinical signs and
weight loss, leading to a new proposal to
classify beta-cyfluthrin as Lact H362 “May
cause harm to breastfed infants” [4].

According to the study of teratogenic
activity of beta-cyfluthrin, a NOAEL for
maternal toxicity was established at a dose
level of 3 mg/kg based on decreased body
weight gain and feed intake, mortality and
clinical signs, and the corresponding
NOAEL for development was 10 mg/kg
bw/day based on decreased fetal body weight
and delayed ossification/skeletal variations
at a dose of 40 mg/kg. Developmental effects
of beta-cyfluthrin were also studied in rab-
bits, where the NOAEL for maternal and
developmental toxicity was 20 mg/kgper body
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oera-uudunyTpuny Ha po3Butok. Tak, NOAEL
JUTSI MAaTEPUHCHKOT TOKCUYHOCTI Ta I PO3BUTKY
cTtaHOBUB 20 MI/KI MacH Tija Ha OCHOBI 3HUKEH-
HSl CIIOKMBAHHSI KOPMY, 3HWKEHHSI MacH Tijla Ta
301IBIIEHHS KIJIBKOCT1 Pe30pOIIiil Mmicis IMILIaH-
tamiii. Ha ocHOBI 3011bIIIEHHST BUTIAAKIB MIKPO-
dranemii B JOCHIIKEHHI TP THTAISIIHHOMY
BIJMB1 Oera-uudaytpuny, excneptu 3 EFSA
3aMponoHyBaIM Kiacudikaiito s Oeta-1ud-
JYTPUHY K PENPOLYKTUBHOTO TOKCHUKAHTa Kare-
ropii 2 H361d "Suspected of damaging the
unborn child" [4, 8].

bera-uudnyTpuHn MOXIHUBHI pPENpOTyKTUB-
HMI TOKCUKAHT. BiH 10c1 MaJlOBUBYEHUH, MaiiKe
BiICYTHSI 1H(OpMaIlis IMI0A0 HOTro BIUIUBY Ha
penponykTuBHy (QyHKLi0. OTxke, TOCTIIKEHHS
PENpPONYKTUBHOT TOKCHUYHOCTI OeTa-uuduyTpu-
Hy, MOro BIUIMBY Ha OJIHE TOKOJIIHHS TBapHH,
30KpeMa Ha PO3BUTOK Ta (PYHKIIIOHYBaHHS CTa-
TEBOI CUCTEMH B CaMULIb LIYPIB, € aKTyaJIbHUM.

Mera. Jlocniautu BIiuB Oera-LuduiyTpUHY
Ha PENpoAyKTUBHY (YHKIIIO CaMHIlb IIypiB
Wistar Han y nepion rameToresesy.

Marepiaaun ta meroau. J[ociipkeHHs pen-
POLYKTHBHOI TOKCUYHOCTI 95% Oeta-umdmyrpu-
HY TIPOBOJIMIIM BIJIITOBITHO IO BUMOT TIPUHITUIIIB
GLP [12] Ta 3 ypaxyBaHHSIM peKOMEHIAIll
OECD 443 [13] na aBox piBHsx 103. L{e m03Bo-
JIWIJIO MIHIMI3yBaTy KUIbKICTh TBApPHUH, BUXOIIYU
3 010€TUYHUX MPUHLUIIB (031 00paHO 3 ypaxy-
BaHHSIM PE3YJIbTATIB 111010 TOCIIIKEHHS Perpo-
JTyKTUBHOI TOKCUYHOCTI IUQIIyTpUHY [2, 8]).

3 SPF-posmnignuka JlepkaBHOTO MigIpUeEM-
cTBa «HaykoBHi1 LIEHTP NPEBEHTUBHOI TOKCHUKO-
JI0Tii, XapuoBOi Ta XIMIYHOI Oe3MeKu IMEeH1 aka-
nemika JI.I. Mensenss MiHIicTEpcTBA OXOPOHHU
310pOB’sl YKpaiHW» OTPUMAHO MapTii0 TBApUH 3
60 camuup ta 30 camuiB (iHTakTHi) Macoro §0-
100 r. TBapunu OyaM PO3MOALIEHI HA TPU TPyNHH
no 20 caMullb y KOXHIN: KOHTpOJIbHA, 3 MiHi-
MaJbHUM JI03yBaHHSIM, 3 MaKCHMaJbHUM J03Y-
BaHHSM. TakoX /10 BIAMOBITHUX TPyl Oyliu Mpu-
enHani camii (o 10 TBapuH y KOXHil), K1 Oyinu
npu3HayeHl Jume Juis cnapioBaHHs. [lepiox
ajanTarii TpuBaB 5 JIHIB, IPOTATOM SIKOTO IIypH
3BUKQJIM /O HOBUX YMOB Ta THUIIy pallioOHY.
KonuBanus Bonoru 6ysno B mexax 41-60 %, Tem-
neparypa — 18-20°C 1 mtyune ocBiTiieHHs — 12
TOOVH «JeHB»/12 TOINH «HIUY.

bera-uuduyTpun BBOIMBCSA JABOM TIpylam
CaMMIIb 5 JTHIB Ha THKJICHb BHYTPIITHBOILTYHKO-
BO 32 JIONIOMOT'OI0 METAJeBOro 30HJa y BUIVISAIL
Bo/IHOT emyibcii 3 OII-10 y no3ax 3 ta 30 mr/kr
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weight based on decreased feed intake,
decreased body weight, and increased
resorption after implantation. Based on the
increased incidence of microphthalmia in
the study with inhalation of beta-cyfluthrin,
EFSA experts proposed a classification for
beta-cyfluthrin as a reproductive toxicant
category 2 H361d “Suspected of damaging
the unborn child” [4, §].

Considering the possible beta-cyfluthrin’s
reproductive toxicity and large knowledge
gaps in its effects on reproduction, one-gen-
erational study of the reproductive toxicity of
beta-cyfluthrin is relevant, in particular on
the development and functioning of the
reproductive system in female rats.

Aim. To investigate the effect of beta-
cyfluthrin on the reproductive function of
female Wistar Hannover rats during game-
togenesis.

Materials and methods. The study of
reproductive toxicity of 95 % beta-
cyfluthrin was conducted in accordance
with the requirements of GLP principles
[12] while also considering the recommen-
dations of OECD 443 [13]. The study was
conducted at two dose levels, which mini-
mized the number of animals based on
bioethical principles (doses were chosen
based on the results of the study of repro-
ductive toxicity of digitalis [2, 8]).

A batch of animals consisting of 60
females and 30 intact males weighting 80-
100g was obtained from the SPF nursery
of the State Enterprise “LI. Medved’s
Research Center for Preventive Toxico-
logy, Food and Chemical Safety of the
Ministry of Health of Ukraine”. The
female animals were divided into 3 groups
of 20 females each: control, with a mini-
mum dosage and with a maximum dosage.
Also 3 male groups (10 animals each), that
are intended exclusively for mating, were
assigned to the corresponding female
groups. The adaptation period lasted 5
days, during which the rats became accus-
tomed to the new environment and diet.
Humidity fluctuations were in the range of
41-60 %, temperature was 18-20°C, and
artificial lighting was 12 hours/day and 12
hours/night.

Beta-cyfluthrin was administered to two
groups of females 5 days a week intragas-
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MacH TiJIa IPOTIToM 9 THXHIB (TIepioJ eKCII03H-
1ii). KoHTponbHI TBapUHU MEepOpaTbHUM METO-
JIOM TaKOX OTPUMYBaJIM EKBIBaJCHTHY KiJib-
KICTh CyCIEH311 Y BUIVISAI CyMillli JUCTHIILOBA-
HOi BOJM 3 EMYNIBIaToOpoOM OII-10. IIpotsrom
BCBHOT'O MEPIOYy EKCHO3HUIIIT KOHTPOIBHHX Ta €KC-
MEPUMEHTAIBHUX CAMUIb 3BKYBaJIH LIOTHKHS
3a/UIs1 KOPEryBaHHsA 00’€My 703, [0 BBOJMBCA.
Takok 3BaKyBaHHS MiAJOCTIIHUX BariTHUX
camuIib BigOyBanocs Ha 0, 6, 13 Ta 20 recrariiini
THI 3a]1s1 peecTpailii AMHAMIKM MacH Tila Ta
OLIIHKH MaT€PHHCHKOT TOKCUYHOCTI.

Jns pocmiKeHHs TpI/IBaJ'IOCTi €CTpaJIbHOTO
LMKy Ta OKPEMHX HOro CTaiiil BiIOHMpanucs
BariHaJbHI Ma3KHU MPOTATOM JBOX OCTaHHIX
THKHIB ekcro3uiii. CTepUIbHOI0, 3MOYEHOIO B
JUCTUIIHOBAHIM BOJII BATHOIO MATNYKOIO MPOBO-
JMIOCs 00OepeskHe, MBHKS Ta HEIMHOOKE BBE-
JICHHS y BariHaJbHHUA OTBIp, a0 HE CTIPOBOKY-
BaTH HAJIMIpHY CTUMYJALIIO0 IIUHKA MAaTKH,
micas 4oro i o6epe>KHo obepramu [14, 15].
BiniOpanuii matepian mepeHOCHBCS Ha Tpel-
METHE CKelble Ta Mpo(apOoByBaBCsS METHIIC-
HOBUM CHHIM OapBHHUKOM, IiCJISl 4OTO aHAIIi3y-
BaBCSl BMICT MasKa 3a JOIOMOTOIO CBITJIOBOTO
MIKpPOCKOTIIA.

[Ticns 3akiHYeHHS TIepioAy ekcro3ulii 20 -
JOCTIAHUX caMULb craproBainu 3 10 iHTaKTHU-
MU CaMIIsIMH Y CITIBBITHOIIEHH] 2: 1 BiAMOBITHO.
[Tics miaATBEpAKEHHS 32 JOTIOMOTOIO BariHab-
HUX Ma3KiB 3a4arTs (IeHb BUSBICHHS CIIEpMa-
TO30i/1iB Y BariHAJIbHOMY BMICTi MPUHMAETHCS
3a 0-#1 IeHb BariTHOCTI), CAMHIIb BiJICAKyBaJIH
B OKpeMy KIITKY ISl HOAANbIIOro CrocTepe-
KeHHs 3a HuMH. TpuBanicte mepiony cmapro-
BaHHs TPUBaB He OibIe 3 THXKHIB.

BusHaqany iHICKCH CHApIOBAHHSA, 3a4aTTs,
(hepTHIBHOCTI, BAriTHOCTI, BUPAXOBYBATH TPH-
BaJIICTh NMPEKOITaIbHOrO IHTEpBAITy.

Ha 20-it nenp BariTHOCTI MPOBOAMIIH €BTaHa-
3110 MIITOCHTIIHUX caMHIlb 3a Jonomoror CO,
OOKCy 3 MMONAJBIIO0 TPENapalier poriB MaTKu
Ta TIAPaXxOBYBaJU 3arajibHy KUIBKICTh YKOBTHUX
T B SIEYHMKAX, KUIBKICTh MICIIb IMIIIAHTAIlIMH,
KUTBKICTh pe30pOOBaHUX 3apoNKiB Ta TUIOMIB,
KUTBKICTh MEPTBUX Ta )KMUBUX TUIO/IB, HASBHICTh
rpyOuXx aHOMasliii pO3BUTKY B IUIOAIB, CEPEIHIO
Macy TUIOAIB, 3arajbHy Macy MPHUILIONY.
Camutrsim, 110 miciast TPhOX THXKHIB CTIapIOBaHHS
HE 3aBariTHUIA, TaKOX MPOBOAMIN €BTaHA3i0
JUIS TIOJANBIIOTO aHAai3Y.

Otpumani AaHi, MO XapaKTepU3yIOTh (yH-
KIIOHYBaHHS PENpPONYyKTHBHOI CIHPOMOKHOCTI
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trically using a metal probe in the form of an
aqueous emulsion at doses of 3 and 30 mg/kg
[2, 8] for exposure period of 9 weeks. The
control animals also received an equivalent
amount of the suspension in the form of a
mixture of distilled water and OP-10 emulsi-
fier by oral gavage. During the entire expo-
sure period, control and experimental
females were weighed weekly to adjust the
dose volume. And the experimental pregnant
females were weighed on days 0, 6, 13, and
20 of gestation to record body weight
dynamics and assess maternal toxicity.

To study the duration of the estrous cycle
and its individual stages, vaginal swabs were
taken during the last two weeks of exposure.
A sterile cotton swab dipped in distilled
water was carefully, quickly, and shallowly
inserted into the vaginal opening so as not to
provoke excessive stimulation of the cervix,
and then gently rotated [14, 15]. The sampled
material was transferred to a slide and
stained with methylene blue dye, after which
the contents of the smear were analyzed
using a light microscope.

At the end of the exposure period, 20 ex-
perimental females were mated with 10 intact
males in the 2:1 ratio respectively. After con-
firmation of conception using vaginal swabs
(the day of detection of sperm in the vaginal
contents is taken as day 0 of pregnancy),
females were placed in a separate cage for
further observation. The duration of the mat-
ing period was no longer than 3 weeks.

The indices of mating, conception, fertili-
ty, and pregnancy were also determined, and
the duration of the precoital interval was cal-
culated.

On the 20th day of pregnancy, experimen-
tal females were euthanized using a CO, box,
followed by preparation of the uterine horns,
and the following parameters were estimat-
ed: the total number of corpus luteum in the
ovaries, the number of implantation sites, the
number of resorbed embryos and fetuses, the
number of dead and live fetuses, the presence
of gross developmental anomalies in fetuses,
the average weight of fetuses, and the total
weight of the litter. Females that did not
become pregnant after 3 weeks of mating
were also euthanized for further analysis.

The data obtained characterizing the func-
tioning of the reproductive capacity of
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caMHIlb, 0OPaxOBYBAIKCH 3 JIOTIOMOTOIO MPeI-
cTaBieHux Hux4ue popmyn (1-5):

TOXICOLOGY OF PESTICIDES

females were calculated using the formulas
presented below (1-5):

[IpexoitanbHuii IHTEpBAI =

2.(nenb nepioay cnapioBaHHs)#(K—CTb CaMHIlb, CIIapeHHX Y el JieHb)

3araJjibHa KiJIbKicTb caMHILb, L0 CriapHJIHCHA

(1)

Precoital interval =

Y (day of mating period)x(number of females mated in a given day)

1
total number of mated females ( )
IHﬂeI{C CHADIORANHE = KiJIBKICTh clapeHHX TBapHH +100 (2)
P KiJIbKICTb TBapHH, 110 ClaploBaJIHCcs
) number of mated females
Mating Index = - - * 100 (2)
total number of mating animals
IH}IeKc 3aYaTTS = KINIBKICTh TBaan. 110 3aBariTHIJIH % 100 (3)
KIJIbKICTb criapeHHX TBapHH
o number of pregnant animals
Fertilization Index = - * 100 (3)
total number of mated animals
[HIeKC (l)e O = KiJIbKiCTbh TBapHH, W10 3aBariTHIIH +100 (4)
p l{iJ’IbKiCTbTBapHH, Lo cnaploBajiuca
e number of pregnant animals
Fertility Index = *x100 4)

CratucTH4HMIA aHAII3 TMPOBOAMBCS 32 JIOTIO-
Mororo 0ibmiorexkn SciPy Ha MOBI mporpaMyBaH-
Hs1 Python asst mopiBHSIHHA 3HaYEHb MIXK €KCIIe-
PUMCHTAIBHUMH TPYNaMH Ta KOHTPOIBHOIO.
ITepeBipsiii pO3MO/LI IOKa3HUKIB 33 KPUTEPiEM
[Hanipo-Binka, y pa3i HEHOPMAJILHOTO PO3MOIi-
Jy JaHUX BUKOPHCTOBYBAJIM HEMapaMEeTPUYHHMA
aHajmi3 3a  KpuTepismMu ManHa-YiTHI Ta
Kpackena-Yomica. OnucoBi JaHl Ta BIJCOTKOBI
3Ha4YeHHs OylM MpoaHali30BaHl 3a JIOTIOMOTOIO
one-way ANOVA 3 nactynHum tectom Fisher
LSD. I'padixu HpeI[CTaBJICHl y BUIVISIAL cepe/:[mx
rpynoBux 3HaueHb (M) i3 CTaHJapTHUM BlL[XI/I—
nerasiM (SD). YV Ttabmuisgx naHi HaBeAeHI y
BUIVISI/II CEPEHIX TPYIIOBUX 3HAYEHb 31 CTaHAAp-
THOIO ITOMHJIKOIO CEPEIHBOTO 3HaUEHHs (M), 110
00paxoByBaJIOCS:

total number of mated animals
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Statistical analysis was performed using
the SciPy library in the Python programming
language to compare values between the
experimental and control groups. The distri-
bution of indicators was checked according
to the Shapiro-Wilk test, and in case of non-
normal distribution of data, non-parametric
analysis was used according to the Mann-
Whitney and  Kruskal-Wallis  tests.
Descriptive data and percentages were ana-
lyzed using one-way ANOVA followed by
Fisher LSD test. Graphs are presented as
group means (M) with standard deviation
(SD). In the tables, data are presented as
group means with standard error of the mean
(m) calculated:
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_a2
m= [FMD?
(n—-1)n
ne M — inquBinyanbHi 3HAYECHHS TOKA3HHUKA
y BapiauiiHoMy psiay (TPUILTL PO3IIISIaBCs
SIK CTAaTUCTHYHA OJUHMIISA);

M — cepenHe rpynoBe 3HAYCHHS TOKA3HUKA,
N — YUCIJIO BUMIPIOBAHb.

VYci mocmiKeHHS Ha TBapuHaX MPOBECHI 3
JOTPUMaHHSAM BUMOT «EBpONENHCHKOI KOHBEH-
I1ii PO 3aX¥CT TBAPHH, 10 BAKOPUCTOBYIOTHCS
B CKCIIEPUMEHTAIBHUX Ta I1HIIUX HAyKOBHX
nuIsIx» [16], a Tako)k BUKOHAHI BIAMOBIIHO 10
NPUHIUIIB 010€TUKU Ta BUMOT KOMIcCii 3 0io-
etuku L{eHTpy MpeBeHTHBHOI Ta PETYNATOPHOI
tokcukonorii Il «HaykoBuii nieHTp mpeBeH-
TUBHOI TOKCHKOJIOTii, Xap4oBOi Ta XIMI4HO{
Oesnexkn  iM. akanemika JI.I. Mensens
MinicTepcTBa OXOpOHH 310pOB’S YKpaiHu»
(Ne 29 Bin 08.07.2024).

Pe3yabTarn nocnizmcenb Ta IXHE 00roBO-
pennsi. [Ipu nociipkeHHi BIUMBY Oera-uud-
TyTpuHY B 1031 30 MI/KT Macu Tifa, OIIlHIOIOLII/I
3arajbHUIl CTaH MNOCIIIHAX LIYPIB HA Tpe-
TbOMY TH)XKHI €KCIIO3UIlli, crocTepirauacs
3MiHa MOBEIIHKH, 110 BUpa)ajiacsl y MiJABH-
IeHHI  arpecii Ta  TiNCpPaKTHBHOCTI.
CMEpPTHICTb CaMHUI[b CePe MiAA0CII IHIX IPYIL
MPOTSIOM YCBOTO JOCIIIKEHHs Oyia BIICY THSL.

VY miagociaiiHUX rpynax TBapUH MPOTATOM
YCBhOTO MEPiOAy €KCHO3MIIIT MPOCITIIKOBYBaJIO-
Csl 3HIKEHHS MacH Tijla TOPIBHSAHO 3 KOH-
TpOJIbHOIO Ipymnoro (puc. 1).

TOXICOLOGY OF PESTICIDES

_ ,E(M—ﬁ)z
m= (n-1)n ’

where M — individual values of the indica-
tor in the variation series (the litter was con-
sidered as a statistical unit);

M — average group value of the indicator;

n — number of measurements.

All animal studies were conducted in com-
pliance with the requirements of the
“European Convention for the Protection of
Animals Used for Experimental and Other
Scientific Purposes” [17], and were performed
in accordance with the principles of bioethics
and the requirements of the Bioethics
Committee of the Center for Preventive and
Regulatory Toxicology of the State Enterprise
“L.I. Medved’s Research Center for
Preventive Toxicology, Food and Chemical
Safety of the Ministry of Health of Ukraine”.

Results and discussion. In the study of the
beta-cyfluthrin effect on the general condition
of experimental rats at a dose of 30 mg/kg
bw/day, a change in behavior was observed on
the 3rd week of exposure, which was
expressed in increased aggression and hyper-
activity. There was no mortality of females
among the experimental groups throughout
the study.

The decrease in the weight gain was
observed in the experimental groups of ani-
mals during the entire exposure period (Fig. 1).

Puc. 1. /lunamika Mmacu

experimental female
rats (n = 20) during the

300
Tina (') M IoCIiTHuX
camuIlb 1mypis (n = 20)
250 i MIPOTSITOM TIEPiOy eKC-
o ## * - :[ = I# I# nosuii 6era-rmdiy-
= ¥ TPUHOM.
- r# M !
2 200 il :[ I IMpumitka: * — P < 0,05;
* p
. o | | % P <0,02;
* %
E I ; -P<0,01;
g Mr Kr
<R 1 I I oMl #—P<0,001
| Mr/nr
g I | I I I mi‘:;ir Fig. 1. Dynamics of
‘2 100 - B30 mgkg body weight (g) of
S
=

(9]
o
I

Tuxnui ekcnozunii / Weeks of exposure
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period of exposure to
the beta-cyfluthrin.
Notes: * — P <0,05;
- P <0,02;
- P <0,01;
#-P<0,001
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Tak, y Tpyni camulib, 1110 OTpUMYBajK OeTa-
UQITYyTPHUH Y 1031 3 MI/KT MacH Tija, CIIOCTepi-
rajocsi CTaTUCTUYHO JOCTOBIpHE 3HW)KEHHS
MacHy Tima 3 1-ro mo 6-# THKHI €KCITO3HIIIl Bif
3,6 10 5,5 % TOpPIBHSHO 3 KOHTPOJBHOIO TPY-
MOI0. AJIe Ha OCTaHHIX THXKHSIX €KCIO3HUIIT cTa-
TUCTUYHO JIOCTOBIPHUX 3MIH HE CIIOCTEpiraio-
Cs, 0 CBITYMTH TPO T€, 10 TBAPUHH MTPOTATOM
NepIiuX THKHIB aJanTyBalIUCh /0 BBEICHHS
TecTOBOI cyOcTaHli. bepyun 10 yBaru HU3bKui
BiI[COTOK 3HIDKCHHSI Macu Tijla Ta BiIlcyTHiCTB
JOCTOBIPHMX 3MIH y [MHAMilll Mac Tila Ha
OCTaHHIX THXKHSIX €KCIO3uIlii, OeTa-uuryTpuH
HE Ma€ 3araJlIbHOTOKCHYHOTO TPOQUTIO BIUIUBY
Ha OpraHi3M 3a Jii 1031 3 MI/KT MacH Tija.

I1ix gyac excrio3miui no3u 30 Mr/kr Macu Tija
Oera-uu(IyTpUHY B MIAMOCTIIHHMX IIypiB
MaJIo MicIie BiporigHe 3HM)KEHHS MacH Tina, a
came: JIpyroro Ta 3 Y€TBEPTOro MO JIeB’SITHii
TYOKHI KCITO3HINiI, 16 Maca Tijla caMHIlb Oyra
JIOCTOBIPHO 3MeHIeHa Bix 4,2 1o 9,5% mnopis-
HSIHO 3 KOHTPOJIBHOIO TPYIIOIO. Bepyqn 10
yBary, 1o 3MiHH B JAMHAMIIIl MacH Tija IiJ] 4ac
BILUIMBY MAaKCHMAJbHOI JO3M 3aJIHIIAINCS
JIOCTOBIPHUMH J10 KIHIIS neplo/:[y eKCIO3HUIIIT Ta
3BaYKAIOYM HA 3HAYMMUN BIJICOTOK 3HMKCHHS
MacHu Tila, MO)XKHa 3pOOUTH BHCHOBOK, IIIO
oera-uudayTpun y no3i 30 Mr/kr macu Tiia
Ma€ 3arallbHOTOKCUYHUI €(EeKT.

Ipu nocmiKeHHi eCTPaIbHOIO LHKILY mpo-
TSCOM JIBOX OCTAHHIX THIKHIB CKCIIOBMILI y
MIJOCTITHUX Ta KOHTPOJIBHUX CAMMIIb IIIyPiB
(puc. 2) ue CHOCTepiFaJ'IaCH CTaTUCTUYHO 3Ha-
YyIIa pi3HUI B 3arajbHild TPUBAJIOCTI IIUKITY.
OrpumaHi [aHi MOBHICTIO Y3TOIKYIOTBCS 3
niteparypaumu gaaumu [14, 17], ne B cepen-
HbOMY €CTPaJIbHUM ITUKJI KOJIMBaBCS BiJl 4 10
5 nuiB. Ilpm BBemeHi MaKCUMAaJIbHOI 1031
(30 Mr/kr mMacu Tina) 6era-UUQIYTPUHY B IiA-
JOCIIHAX CaMHIb CHOCTeplranac;I BIPOTi/HA
PI3HHIIA B TPUBAJIOCTI CTaIii MPOECTPYCY MOPiB-
HSTHO 3 KOHTPOJIbHUMH TBapuHaMu Ha 28,97 %.

OnuMH 3 MOXIMBHX MexaHi3MmiB il Oera-
uIIyTpUHY Ha €CTPATbHUN UK CaMUIlb, a
came Ha 3MEHILIEHHS TPUBAJIOCTI CTail mpoec-
TPYCY — Lie aHTUECTPOTreHHUI e(eKT, uepes 1110
BiAOyBaeThCcs HUCOATaHC TOPMOHAIBLHOTO
piBHs. Takox, 3a manumu Jiteparypu [14, 18],
IO CTOCYBAIIMCS PEMPOLYKTHBHOI CIIPOMOXK-
HOCTi CaMHIb IIypiB, Oyl OTPUMaHI CXOXi
pe3ynbTaTd 31 CKOPOYCHHSIM TPHBAIOCTI
€CTPaJbHOTO IUKJIY 3 BIJMNOBIIHUM BHCHOB-
KOM: Taka Jerpajarlisi penpoayKTUBHUX MOXK-
JUBOCTEH caMUIlb MOXKe OyTH IOB’s3aHa 3
HEIOCTaTHIM POCTOM (DOITIKYJT SIEUHUKIB, Yepe3

TOXICOLOGY OF PESTICIDES

VKPATHCBKUIA )KYPHAJT CYYACHUX TTPOBJIEM TOKCHUKOJIOTTT /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 2/2024

Thus, in the group of females treated with
beta-cyfluthrin at a dose of 3 mg/kg bw/day, a
statistically significant decrease in the body
weight gain from the Ist to the 6th week of
exposure from 3.6 to 5.5 % was observed com-
pared to the control group. However, no statis-
tically significant changes were observed in
the last weeks of exposure, indicating that the
animals adapted to the administration of the
test substance during the first weeks.
Considering the low percentage of the
decrease in the body weight gain and the
absence of significant changes in the dynamics
of body weight in the last weeks of exposure,
beta-cyfluthrin does not have a general toxic
profile of exposure to the body at a dose of 3
mg/kg bw/day.

Nevertheless, a significant decrease in the
weight gain was observed in experimental rats
after administration of 30 mg/kg bw/day of
beta-cyfluthrin: the second and fourth to ninth
weeks of exposure, where compared to the
control group the significant reduction of 4.2
to 9.5% of body weight in females was
observed. Based on the fact that changes in
body weight dynamics during exposure to the
maximum dose remained 51gn1ﬁcant until the
end of the exposure period and given the sig-
nificant percentage of body weight loss, it can
be concluded that beta-cyfluthrin at a dose of
30 mg/kg body weight has a generalized toxic
effect.

In the study of the estrous cycle during the
last 2 weeks of exposure no statistically signif-
icant difference in the total cycle duration was
observed in the experimental and control
female rats (Fig. 2). The data obtained are in
full agreement with the literature [14, 18],
where the average estrous cycle ranged from 4
to 5 days. When the maximum dose of 30
mg/kg bw/day of beta-cyfluthrin was adminis-
tered to experimental females, a significant
difference in the duration of the proestrus
stage was observed by 28.97% compared to
control animals.

One of the possible mechanisms of action
of beta-cyfluthrin on the estrous cycle of
females, namely, the reduction of the duration
of the proestrus stage, is an anti-estrogenic
effect, which leads to an imbalance of hormon-
al levels. Also, according to the literature [ 14,
19] about the reproductive capacity of female
rats, similar results were obtained with a reduc-
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Puc. 2. CymapHi MOKa3HUKH €CTPAIBHOTO HUKITY Y caMHLb IypiB (n = 20), siKi MmiggaBagucs BITMBOBI

JOCTIIKYBaHOT PEUOBHHU OeTa-Iu(IyTPHH.
[Tpumitka: * — P < 0,05

Fig. 2. Total estrous cycle parameters in female rats (n = 20) exposed to the test substance beta-cyfluthrin.

Notes: * — P < 0,05

[0 BHIUTSUIACS MEHINA KUTBKICTh €CTPOTEHY,
[0 HETaTWBHO BIUTMBaja Ha HacTaHHS (azu
ecTpycy.

V tabmumi 1 HpeI[CTaBJ'IeHl CyMapHi IoKas-
HUKU CTaHy PENpPOTyKTHBHOI q)yHKuu mignoc-
JIJTHUX CAMHUIIb, 1110 CIaprOBaIHCS 3 IHTAaKTHH-
MM camilgMmu. Tak, OLIBIIICTEL ITAAOCTITHAX
CaMHIlb YCIIIIITHO CHApUINCS 3 1HTaKTHUMH
caMIsIMH B TIEpIIy CTaJil0 €CTPYyCy, Ha MiJCTa-
Bi 4OTO iH/AEKC craptoBaHHs ctaHOBHUB 100%.
[Ticnst BCTaHOBJICHHS (baKTy CIIapIOBaHHS [IBI
CaMI/II_Il 3 I(OHTpOJIBHOl Tpyny, a TaKoX IO
OHIM caMHuIll, 0 OTPUMYyBaIH OeTa- uncbnyT-
puH y n03ax 3 mr/kr Ta 30 MI/KT, HE 3aBariTHi-
mu. [Ipore mokasHHUKHU 3a4arts, (PepTUIIHLHOCTI
Ta BariTHOCTI BIPOTiTHO HE BIAPIZHSUIACS MIXK
MiIIOCTITHUMH TpPylNaMH CaMHUIlb Ta KOH-
TpoibHOO Tpymnoro. [1i yac nepioay BariTHOC-
T KO/THA CaMUIls HE TIOMepiia Ta He BiAOyI0Cs
[103a4aCcOBUX IMOJOriB. Takl MHOKa3sHUKH, SK
cepe/:LHi KIJIBKOCTI KOBTHX TLI Ta KUBHUX ILIO-
B Ha CaMHILIO, CePeIHSI KIJIBKICTD TUIOJIB, 1110
3arMHYIH /10 IMIUTaHTALl W MICIsA, a TaKoXK
iXHS BIJICOTKOBa YacTKa, 3arajibHa Maca Tpu-
IOy Ta CEPENHS KUIBKICTh TUIOAIB HE MajH
CTaTUCTUYHO JTOCTOBIPHUX 3MIH MIX MiII0C-
JIHUMU TpPyHamu, SIKi ITJIIaBajiucsl BIUTUBY
Oera-mudmyTpuHy B 103ax 3 Ta 30 Mr/Kr Macu
Tina, Ta KOHTPOIILHOKO IPYIIOLO.

3a 20 mHIB BariTHOCTI nlzmocnmm caMuIl 3
KOHTPOJIBHOI TPYNH Ta TPYNH 3 MiHIMaJIbHUM
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tion in the duration of the estrous cycle, where
it was concluded that such a degradation of the
reproductive capacity of females may be due to
insufficient growth of ovarian follicles, which
therefore secrete less estrogen, which negative-
ly affects the onset of the estrus phase.

Table 1 presents the total indicators of the
state of reproductive function of the experi-
mental females that mated with intact males.
Thus, most of the experimental females suc-
cessfully mated with intact males during the
Ist stage of estrus, which resulted in a mating
index of 100%. However, after the fact of mat-
ing was established, two females from the con-
trol group, as well as one female each receiv-
ing beta-cyfluthrin at doses of 3 mg/kg and 30
mg/kg, did not become pregnant. However,
conception, fertility, and pregnancy rates did
not differ significantly between the treated and
control groups. During the pregnancy period,
no females died and no extraordinary births
occurred. Such parameters as the average
number of corpora lutea and live fetuses per
female, the average number of fetuses that
died before and after implantation, as well as
their percentage, total litter weight and aver-
age number of fetuses did not show statistical-
ly significant changes between the experimen-
tal groups exposed to beta-cyfluthrin at 3 and
30 mg/kg bw/day and the control group.
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Taomus 1

CyMapHi NOKa3HHKH CTaHy pPenpoAyKTHUBHOI (PpyHKUil migxocaigHuX caMulb,
sIKi oTpUMYyBaH 6eTa-uMJIyTPHH, CHAPEHUX i3 IHNTAKTHUMH caMUSIMH

Table 1

Total indicators of the state of reproductive function of experimental females treated
with beta-cyfluthrin mated with intact males

CraTHeTHuHi Ho3a Tect cydcTanuii, mr/kr /
) T — Dose of test substance, mg/kg
Hokaszuuku / Indicators .
Statistical
indicators 0 3 30
3arajgpHa KiTBKICTh CAMHIIb, IO CHIAPUITHCS /
Total number of mated females n 20 20 20
3aranbHa KiUTBKICTh CAMHIIh, 110 3aBaTiTHIIH /
n 18 19 19
Total number of pregnant females
TpI/IBa:J'IICTL TPEKOITAITLHOTO iHTEpBAITY, JHi / M+ m 3304043 | 3,60+ 0.72 | 2.90 + 036
Duration of the precoital interval, days
Innexc cnaproBanus, % / Mating Index, % M 100 100 100
Inpnexe 3auarts, % / Conception Index, % M 90 95 95
Innexc peprunmpHOCTi, % / Fertility Index, % M 90 95 95
Innexkc BariTHOCTI, % / Pregnancy Index, % M 100 100 100
Cepe/Hs KUTBKICTh KOBTHX TiJl HA CAMMIIIO / M+ m 13.56 + 0.42| 14,16 + 0,38 | 13,42 + 0,46
Average number of corpora lutea per female
CepenHsi KUIbKICTh )IfI/IBI/IX ILIOAIB HA CAMHUIIO / M+ m 11,56 + 0.72| 13,00 + 0,41 11,79 + 0,46
Average number of live fetuses per female
CepemHe 9ncio 3arudIuX 10 iIMIDIaHTAIll 3apo-
KiB Ha cammirio / Average number of deaths M+ m 1,72+0,52 | 0,89 £0,38 | 1,21 £ 0,29
before implantation of embryos per female
o . .
/o AOIMIIANTALI{HO BTpaTH / M=m |14,83+£440| 592+232 |872+2,12
% preimplantation loss
CepemHe 9ucio 3aruOIuX Micis IMIUTaHTaIlil
3apOIKIB/TIIONIB Ha camHuIlio / Average number
+ + + +
of deaths after implantation of embryos/fetuses M+m 0,28+0,16 | 0,26 0,13 1 0.42£0,16
per female
5 - Prva—
/o NOCTIMILIANTALLI{HOT BTpaTt / M=m | 1,96+1,10 | 187090 |3,06+ 1,12
% postimplantation loss
3aranpbHa Maca MPUILIONY, T /
. . + + + +
Total weight of the litter. g M+ m 43,26 +2,66(47,56 + 1,61 44,36 + 1,66
Cepeniis Maca IO, T / Mzm [3,77+0,06 | 3,67=0,10 | 3,80 £ 0,12
Average fetus weight, g

Hpumimku: M — cepedne epynose sHaueHHs, m - CMAHOAPMHA NOMUTKA CEPeOHbO20, N — KIbKICHb Nid00C-
JIOHUX WYpi8 y epyni.

Notes: M — mean group value; m - standard error of the mean; n — number of experimental rats in the
group.
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[Mpumitka: * — P <0,02; ** — P < 0,001

Fig. 3. Dynamics of body weight (g) of experimental females during pregnancy, n = 20

Notes: * — P<0,02; ** — P < 0,001

piBHEM /103U (3 MI/KT) piBHOMIpHO Habupaim
Bary, 10 KOPEIIOBAIOCS 3 KUIBKICTIO TUIO/IB.
OnHak TEHAEHIUIO 0 3HIKEHHS Macu Tijia
CaMMlib, 10 OTPUMYBAJIU OeTa-uuQIyTpuH y
71031 30 MI/KT, 13 HOAAJIBIIMMH JOCTOBIPHUMU
3MiHaMH criocTepiranu Ha 6-i 1 13-i recra-
miiHil 1H1 Ha 7,56 % Ta 5,99 % mnopiBHSHO 3
KOHTPOJIBHOIO TPYIMOI0, BIANOBIIHO (pHcC. 3).
3MIiHM B OWHaAMIII MacHh TijJla BariTHUX
CaMHUIIb IMICJIS BIUTMBY MAaKCUMAJIBHOT JTOCITi/I-
JKYBAHOI JI03U € O3HAKOI0 NPOSIBY MaTepHH-
ChKOT TOKCHYHOCTI OeTa-muQIry TpuHYy.

BucHoBkn

1. Ilpu mepopanbHOMY BBEIEHHI OeTa-
uduryTpuHy y 1031 30 MI/Kr Macu Tijia mpo-
SIBTISIBCSL 3arajlbHOTOKCHUYHUI BIUTUB, SIKUI
BHUPAXXaBCs y 3HMKCHHI MacH TiJa a0 CITi -
HUX camunb mypiB Wistar Hannover y
nepioj] €KCIO3MIIli Ta BariTHOCTI.

2. bera-uuryTprH BIUIMHYB Ha €CTpajb-
HUW UK caMuIb 3a mii 1o3u 30 Mr/kr macu
TiJIa, 10 MIPOSIBUIOCH CKOPOUSHHSIM TPUBAJIOC-
Ti craaii mpoectpycy. OTHUM 13 MOXKIIMBUX
MeXaHi3MiB [iii OeTa-1u¢IyTpuHy Ha TiIIoc-
JTHAX CaMUIIb € aHTUECTPOTCHHOBHIA €(EKT.

3. 3a pe3ynpratamu gocuipkeHHs, NOEL
Uit OeTa-nu(IyTPUHY 3a PENPOIYKTUBHOIO
TOKCUYHICTIO Ta 3a 3araJlbHOTOKCUYHHM
edbextom s camuips mypiB  Wistar
Hannover BCTaHOBJIEHO Ha PiBHI 3 MI/KT.

4. 3Bakaroum Ha OJCpXKaHiI Pe3yNIbTaTh
HIOJI0 JIOCITI/PKEHb PENPOIYyKTUBHOI TOKCHY-
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During 20 days of gestation, experimental
females from the control group and the group
with the lowest dose level of 3 mg/kg gained
weight evenly, which correlated with the number
of fetuses. However, a significant trend toward a
decrease in the body weight in females treated
with beta-cyfluthrin at a dose of 30 mg/kg was
observed on 6th and 13th days of gestation by
7.56 % and 5.99% compared with the control
group, respectively (Fig. 3). Changes in the
dynamics of body weight of pregnant females
after exposure to the maximum dose studied are
a sign of maternal toxicity of beta-cyfluthrin.

Conclusions.

1. Orally administered beta-cyfluthrin at a
dose of 30 mg/kg bw/day had a general toxic
effect, which was expressed in a decrease body
weight of experimental female Wistar Hannover
rats during exposure and pregnancy.

2. Reduced duration of the proestrus stage
evidenced that beta-cyfluthrin affects the
estrous cycle of females at a dose of 30 mg/kg
bw/day. One of the possible mechanisms of
beta-cyfluthrin action on experimental females
is the antiestrogenic effect.

3. According to the results of the study, the
NOEL for beta-cyfluthrin for reproductive tox-
icity and general toxicity for female Wistar
Hannover rats was set at 3 mg/kg bw/day.

4. Taking into account the data obtained from
the studies of reproductive toxicity of beta-
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HOCTI Oera-1udIyTpruHy, HEOOXiIHE MOAAJIbILE
BUBUCHHSI HOTO €HJIOKPHH-AU3PANTOPHHUX BJac-
TUBOCTEH Ta MEXaHi3MIB BIUIMBY HA €HJOKPUH-
HY CUCTEMY CaMHUIlb.
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