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TEHOTOKCUYHUI E®EKT I'EPBIIUIIB I IVIOAIOYICTD
DROSOPHILA MELANOGASTER

BuBuanu reHOTOKCMYHUIA BILIUB MpemnapartiB repoituaiB «Paynnan Makc», «Cenedir» ta
«Hananm» Ha eMOpioHaIbHUI Ta MOCTEMOPIOHAIbHUI PO3BUTOK po30disiv. 3acToco-
BYBaJIM METOJI OOJTiKY PelleCUBHUX 3UETUIEHUX 3i cTaTTIO JieTasibHux MyTattiit (P3CJIIM),
a TaKOX TMOKa3HWKU TUIOMIOYOCTI MyX 3a KiTbKICTIO JsUIedoK Ta imMaro. OTpuMaHni Ha
npo3odini JaHi TOBOISTH, IO BCi TOCHTIIKYBaHi TIperiapaT TepOilluIiB BUSBISIIA MYy-
TareHHy aKTUBHICTb, MPUIOMY Misl TpenapaTiB riridocary («Paynnan Makce», «Hamanm»)
Oysa GibII BUpaXeHoo, HixX Aist mpenapary mpomMeTpuHy («Cenedir»).

KimouoBi ciioBa: repOilluan, MyTareHHiCTb, TeHOTOKCUUHICTb, TUIOAIOYICTb, Drosophila
melanogaster.

MacmrabHe BUKOPUCTaHHS XIMIYHHX 3aC00iB 3aXUCTy POCIHH € OJJHAM 3 HalBasKIIU-
BiMX ¢akTopiB iHTeHCH(DiKaLii Cy4acHOTO CLIbCHKOTOCIOAAPCHKOro BUPOOHUITBA. B
JaHWH Yac aKTUBHE 3aCTOCYBAaHH: 3HAXOIATH MoHa 600 BUIIB TECTHIIUIIB, AT CHHTE3Y
SIKAX BUKOPHCTOBYIOThCS Oinbie HixK 1500 BHIIB XIMIYHUX CHONYK. 3[aTHICTH MECTH-
IUJIIB 10 TPUBAJIOTO 30EPEKEHHS B HABKOJIMIIIHBOMY CEpPEOBUIII 1 BUpaXeHa Oionoriu-
Ha aKTHBHICTH JO3BOJLIIOTH BIIHECTHU X II0 YMCIIAa HaifHeOe3NeuHImuX 3a0pyaHIOBadiB
HaBKOJIUITHBOTO cepenoBumia [9]. st BUSBIEHHS TeHOTOKCHYHOT aKTHBHOCTI OKPEMHUX
(haxTOpiB HABKOJIMIIIHBOTO CEPEIOBHUINA B TCMEPINIHIM Yac BUKOPHCTOBYETHCS TOHAT
200 pi3HOMaHITHUX T€HETUYHHUX TECT-CUCTEM, Cepell AKHX TECTyBaHHS Ha PeLeCUBHi
34erIeH] 31 CTATTIO JICTAIBHI MyTallil Yy Apo30(iIH BXOJUTh B TEPETiK 000B'I3KOBHX
TECTIB JUIS OI[iHKM MYTarcHHOI Ta KaHI[EpPOT'€HHOI aKTUBHOCTI [6].

Mertoto nocmijkeHHs Oyllo BUSIBICHHS MyTareHHOI aKTHBHOCTI IpenapariB repoi-
uuaiB «Paynman Makey, «Cenedit» ta «Hanmanm» metonom Meruiep-5, a TAKOXK OIIHKA
CyMapHOTO e(eKTy TOKCUYHOI Ta MyTareHHOi Jiii BKa3aHWUX repOIlM/IiB Ha MOKA3HHK
TJIOAKOYOCTI Ip0o30dinu.

Marepianu i MeToau 10CaigKeHHS

O06’extom pocmikeHHst € Drosophila melanogaster Mg. (Diptera Drosophilidae).
JocnimkeHHa TpoBOAWIIM Ha MyXax JiHil qukoro tuny Canton-S, SKUM BIIACTHBA BH-
COKa TUTOJTIOYICTh 1 )KUTTE3ATHICTh Ta J0OpE BUBUCHHI PIBEHb MyTaOUIBHOCTI [3; 4].

B mocnizax BH3HauamM BIUIMB IpemapaTHBHUX (opM repOinumis «Paynman Maxkcy»
(i3ompominamMiHHa cinb niigocary, 607 /i, peectpauis B Ykpaini mo 31.12.2018 p.),
«Cenedir» (mpomerpun, 500 /i1, peectpamis B Yipaini 1o 31.12.2013 p. ) ta «Hamamm»
(i3omporminaMinHa cinb Tiidocary, 480 r/m, peectpartis B Yipaini g0 31.12.2014 p.), ski
HaJIekKaTh J0 KJI1acy MaJTOTOKCUYHUX mpenapartis [1].

[eHOTOKCHUHICTh TepOINUIIB JOCTIKYBAIH 32 JTOMOMOTOK METOAy OOMIKY perie-
CUBHMX 3YCIUICHHUX 31 CTarTio JietanbHux myTtarii (P3CJIM) [2; 10]. Jlanuit merox
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JI03BOJIsIE 3A1MCHIOBATH KiNbKICHUH OOJIK pelleCUBHUX JIETATbHUX MYTallill, 110 BUHH-
KaroTh B X-XpOMOCOMI 3pUTUX CIIEPMATO30iiB caMIliB apo30¢inu. CaMIliB, SKi OTpUMY-
BaJIM TepOilua y KopMi npoTaroM 48 roau, BikoM 3—5 1HIB, CXpElIyBalH 3 BIpriHHUMHU
camuisiMu JiiHIT Memtep-5. TIpoBoauiau iHIWBIAYalbHI CXpEIIyBaHHS CiM MU, 1O 2
myxu Ha mpo6ipky (13 i 19). Beboro 06po6isui repOinuaamMu mo 75 caMIliB KOKHOTO
BapiaHTy. Uepes 1Bi 00K MyX BHIIyYaJH 3 MPOOIPKH, OCKIJIBKH HA TPETIH JeHb Yy 3a-
IUTiTHEHH] OepyTh yd4acTh CTATEBl KIIITHHH, 10 3HAXOIMIIUCS Ha CTajii criepMaruj Ha
MOMEHT 00poOku camuis. Yepes 9-10 nuiB npoBoauin ananiz Mmyx F, Tineku nBosen-
HuX sineknanok. Anamiz P3CJIM 3nailicHroBanu B ipyromy nokodingi. Yacrory eranei
BHU3HAYaJH 5K 4acTKy (%) X-XpoMocoM, 1110 HECYTh JeTajbHy MYTallilo, Bij 3arajJbHOi
KUTBKOCTI TIPOaHAIII30BaHUX X-XPOMOCOM.

Kpim Toro BuzHauanu cymapHuil €peKT TOKCHYHOI Ta MyTareHHoi Aii BKa3aHUX Iep-
OIIM/IIB Ha TOKA3HHK TUIOFOYOCTI AP030(DITH SK OJMH 13 HAHBAKIIMBIIINX KOMIIOHCHTIB
MIPUCTOCOBAHOCTI. JIJIsl IHOTO Mapy MyX YTPUMYBAaJl Ha )KUBUILHOMY CEPEIOBHILI, 10
SIKOTO JToJIaBasId po3BenieHi repoimmmu «Cenedit» ta «Hamanmmy y kimbkocti 0,1 it y
po3paxyHky Ha 10 M Boau Ta «Payngan Maxkcy y kinbkocTi 0,04 M1 Ha 10 M1 Bozu, a B
KOHTPOJILHOMY BapiaHTi — JUCTHIbLOBaHy Bofy. Ilinpaxynok namankis F, saificHioBamn
3a KUTBKICTIO JIAJIEYOK Ta iMaro.

CraTHCTHUYHE ONPAIOBAHHS MPOBOAWIM 3a KpuTepieM CThioneHTa [8].

Pe3yibTaTi A0CTiKEHHS] Ta 00rOBOPEHHS

PesynpraTamu mociimkeHb OCTAHHBOTO IECATHPITYS i ATBEPIHKEHO MOTCHIIHHY He-
Oe3meKy AU 30pOB'sl MIOANHHU TidocaTBMicHUX mpemnaparis [7; 11; 12; 13]. Tak, 3a
BHUBYEHHSI MyTareHHOi akTUBHOCTI midocary y ckiani repoinuny «PayHgam» 3 BUKO-
PHUCTaHHSAM METOIy OOJIKY PEIleCHBHUX 3UEIUICHUX 31 CTATTIO MyTalliid Ha JApo30odii,
BUSIBUBCSI BIpOTiTHUHM T€HOTOKCUYHMIA e(peKT mboro npemnapary [12].

3a JaHuMU cIIoBaIbKUX BUeHUX Sivikova K. ta Dianovsky J., (2006), ridocar y dpop-
Mi 130IponiIaMiHHOI coil y Aiana3oHi 103 Bia 56 g0 1120 puMoOb/1 CTaTUCTUYHO J0-
CTOBIPHO 1HJIYKY€ CECTPUHCHKI XpOMaTH IHI OOMiHH B JIiM(onuTax nepudepiiiHoi Kposi
6uka [11]. ¥V iHmUX gocnigax, npoBefeHux y TypedunHi, BUBYEHO in ViVO TEHOTOKCHY-
HICTh KOMEpIIiHOTO TiidocaTy Ha TPICHOBOIHUX 30JI0THX puOKax (Carassius auratus)
y KoHIeHTpaniax 5, 10 ta 15 umomns/n. BcTaHOBIEHO TOCTOBIpHE 10303aI€KHE 3pOCTaH-
HsI KUTBKOCTI MIKpoOsiZiep, aHOpMaJIbHUX sijiep Ta nomnikokenb THK y nepudepuunmx
eputporuTax depes 48, 72 1 96 ronun [13].

B Hammx nomnepeaHix gociiiax Ha Apo30diai 31 3’ sicyBaHHS TeHOTOKCHYHOCTI «Pa-
YHJAITy» METOAOM OOJIIKYy JOMIHAHTHUX JICTAIBHUX MYTAalill KUIBKICTh HOPMAaTbHUX
sIEIb y Tpo0ax 3HIDKYBAIAC Maike BTPUYi TIOPIBHSHO 3 KOHTPOJIEM [5].

OO0miK perecuBHUX JETANBHUX MyTaliil B X-XpOMOCOMIi caMIliB 32 MeTofoM Mei-
nep-5 mokazas, mo y 29,33 % cimeid miciist JonaBaHHs B KOPMOBY CYMIII CaMIIiB repOiIu-
ny «Paynnamn Makey» cepeqi Hala ikiB F2 He Oyno camIiiB nukoro tumy. [licns nonaBaHHs
B JKMBHWJIbHE cepenoBuile camuis repOimuny «Hamanm» cepen mamankis F, ne Oyio
caMIiB auKoro THIry B 16 cim’six (wacrora BunukHeHHS P3CJIM — 21,33 %), a mic-
a5t ofaBanHs repOinuay «CenediT» 4acTora pelieCUBHUX JISTATBHUX MYTallild CKiiaia
16 % (tabmn. 1).

Binomo, 1m0 JOMiHAHTHI JIeTaJIbHI MyTallil peani3yloThCs Ha PI3HUX CTaJisIX OHTOTe-
He3y po30odiim — eMOpioHaBHIHM (eMOpiOHATbHA JICTABHICTD) Ta MOCTEMOPIOHATBHIN
(mocrembpioHanbHa neTaibHicTh) [3].

58



Tenomokcuunuil epexm 2epbiyudis i niooouicms Drosophila melanogaster

Tabmuig 1
Inaykuis penecuBHUX 3YeNJIEHHX 3i CTATTIO J€TAJIBHUX MyTaLil
y Drosophila melanogaster 3a BniuBy repoinuiis
4 X-
Babi . Yuc/10 NPoaHaTi30BaHuX HE0 S-XPOMOCOM . Yacrora P3CJIM,
apiaHT Kocixy X-XpOMOCOM caMmIiB 3 JIeTaJISIMH Y HAIIA/IKIB %
2
Konrpomnn 60 2 3,33+ 0,99
«Paynnan Makce» 75 22 29,33+ 2,67
«Cenedur» 75 12 16, 00 + 2,34
«Hamamm» 75 16 21,33 +2,13

B mamomy nocmimi peamizaiiisi eekTiB JOMIHAHTHUX JICTAIBHUX MYyTaIliii Ha I0-
CTEeMOPIOHAJIILHUX CTaJliIX PO3BUTKY Apo30(]ild TPU3BOAMIA A0 TOCTOBIPHOTO 3HH-
JKCHHS TTOKAa3HMKIB TUIOJFOUOCTI MyX Y BCIX BapiaHTax JIOCIiAy OPIBHSIHO 3 KOHTPOJIEM
(tadmn. 2).

Haiimenma KiTBKICTB JISAJICUOK Ta iMaro CriocTepiranacs y BapiaHTi IOCIITY 3 Tep-
oirmaoMm «Payrnanm Makey 1 ckiragana 60,12 % i 38,84 % Bij BiAMOBIAHUX TTOKA3HUKIB
y Myx minii C-S. Haitbinbina KiabKicTh JIIEUOK Ta imaro Oyna BigMideHa B JOCTIL 3
repoimmaom «Cenedity — 76,90 % 173,55 % BiANOBITHO B NOKa3HUKIB MyX JiHIT C-S.
Y BapianTi pociigy 3 repoinuaom «Harmammy mioaoqicT MyX 3a KIJTBKICTIO JISIICUOK
Oyiia Maii)Ke Takoro, sk 1y BapiaHTi 3 «PayHmanom Makcy», a TOKa3HUK IJIOAKYOCTI 32
KUTBKICTIO IMaro xoua i OyB JICIIO BHIUM, ajie¢ CKJIaJaB MpUOIH3HO 56 % BiJl KUTBKOCTI
iMaro B KOHTpoi (Tab. 2). binbi sxopcTka [is mpenapatuBHoi popmu «Paynnan Makcy»
MopiBHSHO 3 «HaraamMomy, O4eBHIHO, TIOB’si3aHa 3 PEakIli€l0 Ha JI0JaTKOBI PEYOBHHU
npenapariB. B po6otri H. M. Henonurancekoi (2011) HaBeneHO psii JaHUX CTOCOBHO
O1IBIII0T TOKCHKOIOTIYHOT HEOE3MEKH MTpenapaTuBHUX (popM MOPIBHIHO 3 CaMHM TITio-
carom [7].

Tabmnui 2
Bruius rep0inuaiB Ha IOKa3HUKHU IJIOAYOCTI AP030¢iau
KinbkicTs jasiievok Ha 1 cim’io KinbkicTs imaro Ha 1 cim’1o

BapianTu M<m % M<m %
Kontponn 94,50 +£ 4,20 100 62,00 +2,34 100
«Paynnan Makc» 56,82 + 6,50%* 60,12 24,08 + 7,15 * 38,84
«Cenepur» 72,67 + 6,40* 76,90 45,60 + 8,60 * 73,55
«Hanamm» 64,40 = 5,25* 68,14 34,55+ 6,60 * 55,73

[MpumiTka: *— BIAMIHHOCTI HOPIBHSIHO 3 «KOHTpOIeM» JtocToBipHi pu P < 0,01; n = 40-50.

OtpumaHi JaHi JTOBOSATH, IO BCl AOCIIPKYBaHI Mpenapatu repOoiluiIiB BUSBISLITN
CTATHCTHUYHO JOCTOBIPHY MyTareHHY aKTHUBHICTb, IPUYOMY Jisl IIpenapariB miidocaTy
(«Paynman Maxkcy, «Harmaamy) Oyia OibIll BUPaKEHOKO, TIOPIBHSIHO 3 €0 Ipenapary
npoMeTpuny («Cenedit»).
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BucHoBkn

1. lonaBanus repoinuaie «Paynman Makcy, «Hamanmy, «Cenedit» y pekoMeH10Ba-

HUX JI0 BUKOPUCTAHHS KIJBKOCTSIX 10 KOPMOBOI CyMiIlli IPU3BOAUTH IO 3HU)KCHHS BH-
JKUBAHOCTI MyX Ha PI3HHUX CTa/IisIX OHTOTEHE3Y.

C

2. HaiibinpIma gacToTa perecuBHAX 3YETUICHHX 31 CTATTIO JICTAIbHUX MYTAIliil  CI1o-
TepiraeThes 3a BIUIMBY repOinuay «Paynman Makcy.
3. Brue npenaparis ridocary («Payngan Makcy, «Hamanmy) OyB OiibIn BUpaxe-

HUM TMOPIBHSAHO 3 IpenaparoM npoMeTpuny («Cenedir).

—

~

8
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TEHOTOKCUYECKHU Y®PEKT 'EPEUIIUI0B U IJIOJOBUTOCTh
DROSOPHILA MELANOGASTER

Pesiome

M3yyanu reHOTOKCHYECKOEe BIUSIHME TIpernapaTtoB repouunaos «Paynman Makc», «Ce-
snedur» u «Hananm» Ha SMOPUOHAIBHOE U TOCTIMOPUOHAIBHOE Pa3BUTHE IPO30GDUIIBI.
Hcnonp3oBanu MeTOn yueTa peLieCCMBHBIX CLIETIJIEHHBIX C MOJIOM JIeTaJbHbIX MyTallMil
(PCIIJIM), a Takke mokKasaTesu IUIOAOBUTOCTU MYX IO KOJWYECTBY JIMYMHOK U UMa-
ro. [lonyyeHHble Ha Ipo3oduiie JaHHbIe TTOKa3alu, YTO BCe MCCe0BaHHbIE TTpernapaThl
TepOUITUIIOB TIPOSIBIISLIA MYTareHHYI0 aKTUBHOCTD, TIPUYeM JeCTBUE MperapaToB Tv-
¢ocara («Paynpan Makc», «Hanaam») Obl10 6osiee BbIpask€HHbBIM, YeM JICICTBUE Mpe-
mapara npoMetpuHa («Cenedur»).

KiroueBble cioBa: repOMIMIBI, MYTareHHOCTb, T€HOTOKCUYHOCTb, TUIOJOBUTOCTb,
Drosophila melanogaster.
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GENETOXICAL EFFECT OF HERBICIDES AND FECUNDITY OF
DROSOPHILA MELANOGASTER

Summary

Was studied the genetoxical effect of the drugs of herbicides «Roundup Max», «Selefit»
and «Napalm» on embryonic and postembryonic development of drosophila. Was used
the accounting methods of recessive lethal mutations linked with sex, as well as fertility
rates by the number of pupae and imago. The results showed that all the investigated drugs
herbicides caused mutagenic activity. The influence of glyphosate drugs was stronger than
of prometrin drugs.

Key words: herbicides, mutagenicity, genotoxicity, fecundity, Drosophila melanogaster.
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