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IHAYKUIA S-METONNTAX/1I0POM MNEPEANYX/IMHHOIO CTAHY
B MEYIHLYI LLLYPIB, IHILIKOBAHUX A0 KAHLLEPOTEHE3Y HITPO3OAIETUNIAMIHOM
AN «HaykoBuii LeHTp NpeBeHTUBHOI TOKCUKOAOTii, XapuoBoi Ta XimiuHOi 6e3nekun
imeHi akagemika /1.I. Measean
MiHicTepcTBa oxopoHu 3a0p0oB’a YKpaiHu» (m. Kuis)

38’A30K ny6iKauii 3 nhaHOBMUMM HayKOBO-A0CNIA-
HUMK poboTamu. PoboTa BUKOHAHa B pamKax HAP AN
«HayKoBMI LLEHTP NpeBeHTUBHOT TOKCUMKOOTIT, Xap4oBOi
Ta ximivyHoi 6e3neKkn imeHi akagemika /1.1. Measega Mi-
HicTepcTBa OXOPOHM 340pOB’s YKpaiHM» 3a Temoto «Ha-
yKoBe OOrpYHTYBAHHA CYy4aCHUX HOPMATUBHWUX BUMOT
[0 3aCTOCYBaHHA NeCcTUUMAIB i arpoximikaTiB: NpPoOrHo-
3yBaHHA BigaaneHux edekTiB Aii (KaHUepOoreHHoi, Mmy-
TareHHoi, TepaTOreHHOi aKTUBHOCTI, PEnpPOAYKTUBHOI
TOKCUYHOCTI, XPOHIYHNX iHTOKCKKaL,ii)», No geprkaBHOI
peecTpauii 0108U007458.

BcTyn. 3axBoptoBaHiCTb Ha pak nos’A3aHa 3 Jieo
KaHLLEPOreHHUX YMHHWUKIB HaBKOJMULIHBOTO CepesoBu-
wa B nobyTi Ta Ha BUpobHMUTBI. Cepen umx paKTopis, 3a
enigemioNnoriyHMMM 4aHMMKM 3HAXOAMTLCA | 3aCTOCYBaH-
HA nectnumais [1,2].

CborofHi AoBeAeHo, WO KaHueporeHes — 6araTto-
CTafiliHuIA Npouec, B AKOMY HalbinbL y3araibHEHUMHU
cTagisamu €: iHiuiauia, npomouia i nporpecis. TpaHcdop-
MaLia HOPMaNbHUX KNITUH B NYX/MHHI BiaOyBaeTbCA Ha
CcTagii iHiyiauii nig BNAMBOM Pi3HMX EK30reHHMUX | eHao-
reHHux ¢akTopiB. Cepen, eK30reHHUX GaKTopiB 3HaYHEe
MicLe 3aiMatoTb XiMiYHi PeYoBMHU. BOHW MOXKYTb iHi-
LiloBaTM KaHLEeporeHes B pPi3HMX OpraHax, a nectuumam
LIATU Ha IHLWWX CTagifX, AK MPOMOTOPU LbOro npoLecy,
CTBOPIOKOYM YMOBM ANA cenekuii i nponipepadii ctosby-
POBUX KNITUH NyxAuH [3].

BenmyesHuii acOpTUMEHT TOKCMKaHTIB i macwTabis
X 3aCTOCYBaHHA B Aif/IbHOCTI IIOAMHU, @ TAKOXK 3abpya-
HEHHA HaBKO/IMLWHbLOIO CepefoBULLA, YCKNALHIOE ifeH-
TudiKauito iHiLiaTOpiB KaHUeporeHesy. Tomy 6yna 3anpo-
NMOHOBAaHa eKCNnepuMeHTasibHa MOAENb, B AKil iHiLjayin
nposoaunaca HitposogietnnamiHom (HAEA), ak ogHUM
3 HanbiNbL MMOBIPHUX GAKTOPIB, AKMIN MOXKE YTBOPUTH-
CA NPU BUPOLLYBAHHI CiIbCbKOrOCNOAAPCbKOI NpoayKu,ii
i B MpoLeci NpUroTyBaHHA NPOAYKTIB XapyyBaHHA [4,5].
3a renaTokaHueporeHesy y TpaHcGOpMOBaHUX renaTo-
LUTIB EKCNPECYETbCA Y-IIyTaminTpaHcnenTtuaasa ().
MponidepaLia LUX KNITUH NPU3BOAUTb A0 YTBOPEHHA iX
bOKyciB B TKaHMHI nediHKK. KinbKicTb i po3mipu unx ¢o-
KYCiB, XapaKTepusytoTb nepeanyxJMHHNI CTaH i € OCHO-
BHMMMW KPUTEPIAMM Y BU3HAYEHHI NPOMOTOPHOI aKTUB-
HOCTi gocnigxyBaHux dpaktopis [5].

S-meTonaxnop, (2-xnop-N-(6-etnn-o-tonin)-N-[(1S)-
2-MeToKcUu-1-meTunetun] auetamug), € 6ionoriyHo ak-
TUBHUM i30MEepPOM MEeTO/Iax/Iopy i BU3HaYa€e noro repbi-
UMaHUN epeKT, 0byMOBAEHUI raibMyBaHHAM CUHTE3Y
6ifKa y pocnnHax. PeyoBmHa LWMPOKO BUKOPUCTOBYETL-
€A B CBITi B AKOCTi gocxogoBoro repbiunay, npy BUpo-
LLYBAHHI PIi3HUX CiAbCbKOTOCNOAAPCbKUX KynbTyp. Ha
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BigMiHY Bif, paLemiyHOro MeTonaxiopy uA peyoBMHa
cKknapaetbes 3 100 — 80 % niBobiuHoOro S — eHaHTiomepy.

Jannx wozo BMBYEHHA KaHLLepOreHHocCTi
S-meTonaxnopy B fiTepaTypi He BuABNeHo. Ekcnepra-
Mn US EPA BiH KnacndikoBaHWUA AK MOMIMUBUIA KaHLe-
poreH AnA NAUHM 3a aHANONIED 3 KaHLLePOreHHICTIo
pauemiyHoro metonaxaopy [6]. OgHaK NUTaHHA BNAUBY
NPOCTOPOBOi 3MiHM CTPYKTYPU HA KaHLEPOreHHi BAacTu-
BOCTi PEYOBMHM, Ha AAHUM Yac HELOCTAaTHbO BMBYEHE.
OcKinbKK BionoriyHa aKTUBHICTb LMX eHaHTIOMepiB 3a iX
BM/IMBOM Ha POC/IMHWN 3HAYHO BiZPi3HAETLCA, HE MOXKHA
NMOBHICTIO BUKAIOYATM Pi3HULIO B iX Aii Ha OpraHiam TBa-
PVIH | NOQUHMN.

MeTolo Ujei po6otn 6yno — BUMBYUTM iHAYKLO
S-MeToNax/IopoM MepeanyxJMHHOTO CTaHy B MeyiHui
LLypiB, iHiLiMOBaHMX 00 KaHUeporeHe3y HAEA.

O6’ekT i meTogu pocnipyeHHA. EkcnepumeHTanb-
Hi JocnigXKeHHAa npoBefeHo B LieHTpi npeBeHTUBHOI Ta
perynatopHoi ToKcMKonorii lep»kaBHOro nignprMemcrsa
«HayKoBMI LEHTP NpPeBeHTUBHOI TOKCMKOAOTiI, Xap4o-
BOI Ta Ximi4yHOT 6e3neKku imeHi akagemika J1.I. Measeas
MiHicTepcTBa OXOpPOHU 340p0OB’A YKpaiHM» BiAnoBiAHO
00 BUMor HanexkHoi nabopaTtopHoi npakTuku. Jocnian
BMKOHaHi 3 JOTPUMAHHAM BMMOT Ta MONOXEHb KOMICIT
3 eTUKM MeanYHKX Ta bionoriyHmx gocnigskeHb LleHTpy,
3aKoHy YKpaiHu «[1po 3aXMCT TBapWH Bifg, *KOPCTKOrO
nosoaxeHHsa» (Ne 3447-1V sig 21.02.2006 p.) Ta €Bpo-
nencbKoi KOHBEHLLT NPO 3aXUCT XpPebeTHUX TBapUH, AKi
BMKOPWCTOBYIOTLCA A4 AOCAIAHUX Ta iHLWMX HAYKOBUX
uinen.

EKCnepMMeHT MocTaBneHo Yy BiAMOBIAHOCTI 3 Mpo-
TOKoONOM, pekomeHaoBaHum N Ito ona BuABAEHHA re-
naToKaHLeporeHis, 3 Hawmnmu moguodikauiamm [4,7]. B
eKcnepumeHTi BMKopucTaHo 75 wypis-camuis Wistar
Han SPF 3 macoto Tina 170-200 r, saKi 6ynm oTpMmaHi 3
po3nnigHuka LleHTpy. MNicna KapaHTUHY i paHAoMi3aLii
TBapuH bynn cHoOpMOBaHi eKcnepuMeHTanbHi rpynu:
OBi KOHTPOJIbHI — HEFAaTUBHUM | MO3UTUBHUI KOHTPO/b
(1, 5) Ta nigaocniaHi rpynu (2, 3, 4), KOXKHa 3 AKUX CKNa-
panaca 3 15 ocobuH. Micna 5 pobosoi aknimaTm3auii,
BCiM TBapMHam byna npoBegeHa o4HOPa30Ba iHTpane-
puToHeanbHa iH’ekuia HAEA 98 % (Sigma, USA) B n03i
200 mr/Kr.

TectoBa peyvyoBMHa — S-MeTONax/nop, FeHepPUYHUN,
97,2 %, 3 AKMx 87,2 % CTAaHOBUB S-eHaHTiOMep, Bigno-
Bifana MiKHapoAHUM cTaHaapTam [6]. TeapuHam 2, 3
i 4 rpyn S-meToNax/iop BBOAMBCA Yepe3 2 TUXKHI, nicns
iH’ekuii HAEA B po3ax 1,5; 15 i 150 mr/kr m.T., Bigno-
BigHo. LLlypam 3 1 rpynu (HEraTUBHWIN KOHTPO/b) BBO-
aunu soay 3 OM-10 (0,05 % po3uunH), a 3 5 — (no3uTus-
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HUI KOHTpOAb) — beHobapbiTan HaTpito, 99 % (Alkaloida
Chemical Company, Hangry) y gosi 37 mr/kr m.T. 3a
TUX e YMOB, WO i NigaocnigHum TBapmHam. Po3umHu
S-meTonaxnopy i peHobapbiTany rotysanmcs woaHa (ex
tempore) Ha Bogj 3 goaaBaHHam Ol1-10. BeeaeHHA pos-
YMHIB Wypam BigOYBANOCA 3paHKy HaTLLECEPLE B PEXKM-
Mi 5 pasiB Ha TMXKAeHb (ekcnosuuis 3 1 no 5 aeHb, 6 i
7 AeHb — 0YiKyBaHHs), BHYTPILUHbOLLYHKOBO, 3a A40MO-
MOTOI0 MEeTasIeBOro 30HAY B Aonyctumomy obcasi gns
ApibHNX nabopaTopHMX TBapuH [8].

[03un 0bpaHi, BianoBigHO pekomeHaaLism [8] Ta ic-
HYOYOi iHpopMaLii WoAO0 TOKCUKONOTIYHOI OLLHKM Me-
Tonaxnopy [6]. MpoTarom ekcnosuuii 34iicHIOBaAN Ko-
peKL,ito 03 3 ypaxyBaHHAM AMHAMIKM Macu Tina TBapuH
yepes KoXHi 7 gHis. Yepes 3 TUXKHI Big NOYaTKy ekcne-
pUMeHTy TBapMHam 3a metogom Higgins and Anderson
NPOBOAM/IN YACTKOBY renaTekTomito. 3a ABa gHi nicna
4yoro, S-MeToNaxnop NPOAOB}KYBa/IN BBOAUTM LLE MpO-
TATOM 5 TUXKHIB.

KoHTponb CcTaHy TBapuMH MPOBOAMBCA LWOAHA 3
MeTOl0 BUABNEHHA BYAb-AKWUX BiAXWUNEHb, NOB’'A3aHUX 3
BM/IMBOM A0CANiAXKYyBaHOI peqyoBMHU. OLiHIOBanAncA no-
BeAiHKa TBapWH, iIX PYXAMBICTb, aneTuT, CTaH WKipn Ta
LwepCcTi, CAM30BUX 06ONOHOK.

Yepes 24 rogMHW Nicns 0CTaHHbOTO eKCNO3ULiMHOro
BBeaeHHA B CO? kamepi npoBoauMM eBTaHasito. Mpoue-
Aypa BUKOHYBaNacb 3 4OTPMMAHHAM NPaBu FYMAaHHOTO
CTaB/IEHHSA [0 TBApUH.

Mpn pPO3TUHI, NPOBOAWMAOCH MAKpPOCKOMiYHe 06-
CTEXEHHA BCiX BHYTPILWHiX opraHis. lcTonoriyni gocni-
[OXKEeHHA BUKOHYBA/IMCb B Pasi BUABMIEHHA MATONONYHUX
3MiH. [na rictoximiyHoro aHanisy Biabupanucs 3pasku
NeYviHKM ycix TBapuH. lNicna BUAYYEHHA NeYiHKM BU3Ha-
yanacs ii abcontoTHa i BigHOCHa maca.

Ha miKpoTom-KpiocTaTi rotyBaam 3pi3n TOBLLUHOO
5-10 MKM, Wwo notomy ¢ikcyBann y OXonogxeHomy
aueToHi. lictoximiyHa peakuia 3 BM3HAYEHHA

LWYpPIiB Yy BCiX rpynax MpoOTATOM €KCMepUMEHTY He 3Mi-
HoBanAncA. TBapuHM oxoue Noiganu KOpm i CNoXKmMBau
Boay. Iig vac renaTeKToMmii 3arMHy1I0 NO OAHIN TBAPUHI 3
KOXKHOT rpynu. Y 4 wypis 3 3 rpynu (27%) NpoTArom eKc-
nepumeHTanbHOro nepiogy 6yno BiamiyeHe 36yarKeHHA
B NOBEAiHL i 3HUXKEHHA MacK Tina.

MpoTArom ekcnepumeHTy 3MiH Macu Tina LWwypis-
camuis Wistar Han i ii npupocTy y nigaocnigHux TBapuH
Y NOPiBHAHHI 3 HEFATUBHMUM KOHTPOJIEM He BCTaHOB/Ie-
Ho. Tak nicna seegeHHAa HAEA maca Tina wypis y BCiX
rpynax 3Huxysanaca Ha 7 %. MNoTim cnocTepirasca ne-
pioa BiAHOBNEHHA | MOBTOPHE 3HWMXKEHHA Macu Tina
nicna renatektomii Ha 4 %. BBeaeHHA S -meTonaxnopy
He BNJMBANO Ha 3MiHY macu Tina i ii npupocTty. Y Tabnm-
ui 1 npeacTaBneHi OCTaHHI AaHi BU3HAYEHHA Macu Tina
TBApPUWH MNiCNA 3aKiHYEHHA eKCcno3uLii 40 S-meTonaxnopy
nepes eBTaHasieto. Lleli nokasHWK y TBAapWH ekcne-
PUMEHTANbHUX TPYMN CTAaTUCTUYHO HEe BiApi3HABCA Bifg,
KOHTPO/IbHMX.

Micna esBTaHasii B XoA4i 30BHILWHbLOrO Orna4y TBAapuH
eKCNepMMEHTaIbHUX TPYN B MOPIBHAHHI 3 KOHTpo/em
He BUABNEHO OyAb-AKUX BiAMIHHOCTEN 30BHILLHbOTO BU-
rnagy. 3a 4aHMMM NaTOIOT0AHAaTOMIYHOIO AOC/IAMXKEHHA
LLYpPiB, AKUM BBOAWIMN S-METONAX/I0P, HE 3HANAEHO Ma-
KPOCKOMIYHMX 3MiH CTaHY BHYTPILLUHIX OPraHiB i TKAHWH,
AKi 6 Bigpi3HANUCA Big KOHTpoAtO. MpKn NopiBHANBHOMY
aHanisi 3miH abconoTHOT | BIAHOCHOI MacK MeyiHKK y
nigLoCNIgHNX LWYPIB | TBAPUH HEraTMBHOIO KOHTPOJIO
CTaTUCTUYHO [AOCTOBIPHUX BiAMIHHOCTElM He BUABNe-
Ho (Tabn. 1). Y wypis, AKi oTpumysanun deHobapbitan,
BCTQHOB/IEHO CTAaTUCTUYHO AOCTOBIpHE 36i/bLIEeHHA BiA-
HOCHOI Macu MeYiHKu.

TakMM 4YMHOM, S-meTonaxnop y A[OCAIAKYBaHUX
[03ax He NPoABAAB AK 3ara/ibHOTOKCMYHOI, TaK remarto-
TOKCMYHOI Aii y wypis, iHiuinoBaHux HAEA go renaTo-
KaHLeporeHesy.

. Tabnuysa 1.
Y-IYTaminTpaHCNenTuAasu — Mapkepa TpaHc- KiHueBa maca Tina i neuiHkm wypis
$bOopMOBaHMX renaToumMTiB NpPoOBOAMAACA 33 Me- - p -

Tonom Tnenepa [7]. Micns nposeaeHoi peakuii lpyna TBapmH Maca Tina AbcontoTHa | BiaHocHa
.'D’ pa [ ]. . _p A P H (n=14) (r) maca (r)* maca (%)*
nigpaxoByBaINCA KiNbKICTb i NAOLWA YTBOPEHUX -
GOKyCiB 3a JONOMOroK KoMM'loTepHOI nporpa- giﬁ;"g;_”l'g)“o”mo“b 316,7£26,8 | 11,07+12 | 3,5£0,3
MU. OnAa cTaHpapTM3auii AaHUX MOKA3HMKIB X
A A 5’ Hit A . . S-meTtonaxniop, 1,5 mr/Kr 318,9+21,3 11,3+0,9 3,6+0,3
BM3HAYa/M Ha CM? N/IOLWMHM NEYIHKOBOTO 3pi3y. S 15 i/ 32602177 | 114213 35103
[ONs CTAaTUCTMYHOTO  aHanisy  oTpuma- |——iETON1axXNop, 2> MI/KT e S T
HUX pe3yanaTiB BMKOPWCTOBYBABCA  NaKeT S-MeTonaxnuop, 150 mr/Kr 306,9 + 25,7 10,3+1,6 3,4+0,3
KOMM't0TepHMX nporpam Microsoft Excel 2010, | [1031TvBHUA KOHTPONL 316,9+28,5 | 12,4+2,7 | 3,92£0,6
. . . (peHobapbitan, 37,5 mr/Kr) ! ! ! ! ! !
OTpuMaHi eKcnepuMmeHTasbHi AaHi npeacTas- -
. o Mpumitka: 1 =M £ SD; 2— p < 0.05.
NeHi AK cepeHe apudmeTmyHe M Ta Moro cTaH-
hapTHe BigxuneHHa SD, abo megiaHa Me, a
TaKOX MiHIMaNbHUX | MaKCUMaIbHUX AT ANA TPy i3 He- Bigomo, wo TpaHchOpMOBaAHI KaHLeporeHammu

HOPMaNnbHMM PO3MOAIOM 03HaK. OTpMMaHI 3HAYEHHA
06pobnannca metogamm MatemMaTUYHOI CTAaTUCTUKK 3
METO0 BUAB/IEHHSA BiZMIHHOCTEN MiXK eKCNepumeHTaNb-
HUMW Tpynamu TBapuH i KOHTPOIEM 33 AONOMOrOtO na-
pameTpUYHOro ABOCTOPOHHLOIO t-Kputepito CTbroaeH-
Ta ANA He3anexHux BMbIpoK, abo HenapameTpUYHOro
U-Kputepito MaHH-YiTHi. BiamiHHOCTI MiX rpynamu BBa-
YKanu BiporigHMMM NPU NPUNHATOMY PiBHI CTAaTUCTUYHOT
3HaummocrTi p £ 0,05.

Pe3ynbTatv AocCNiAKeHHA Ta ix o6roBopeHHs. Mpo-
TATOM BCbOrO NepioAy eKcrnosulii B eKcnepumeHTab-
HUX Tpynax He cnocTepiranoca 3arvbeni TBapuH, AKa
byna 6 noe’A3aHa 3 BBeAEHHAM peyoBUHW. MNMoseniH-
Ka, 30BHIWWHIA BUINAL, PyXOBa aKTUBHICTb Yy BinblUOCTi

KNITUHKU eKkcnpecytoTb depmeHT y-ITMN, AKkui € ricto-
XiIMIYHUM MapKepoOM MPEHEeoNIaCTUYHUX 3MiH. [po-
nipepauia Ta cenekuia KAOHIB TPaHCHOPMOBAHMX KaH-
LLepOreHOM KJITUH NeYiHKWM NpU3BOAUTb A0 YTBOPEHHA
nNpeHeonnacTUYHUX NIOKYCIB, @ 3roAom — A0 rinepnsac-
TMYHKUX dokycis [5] (puc.).

KinbKicTb i po3mipu rinepnaactmyHmx y-IM nosu-
TUBHMX OKYCIB B NEYiHKOBIN TKAHUHI € TONOBHUMM KpU-
TepiAMM Yy BM3HAYEHHI NPOMOTOPHOI aKTMBHOCTI 4OCAi-
OKyBaHOI peyoBuHM [9]. Y Tabanui 2 npeactaBneHi gaxi
LLLOA0 BMNAMBY S-METONAXI0Py Ha YTBOPEHHA i picT y-ITI
NO3UTUBHUX POKYCIB B MeYiHL,i LLypiB.

Mpw ouiHui NokasHuKiB y-I'TM-akTMBHUX OKYCiB B
neyviHLi LypiB BUMKOPMUCTOBYBA/ZINMCA METOAM Henapa-
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METPUYHOI CTaTUCTUKKU, OCKINbKM BMBIpPKa OTPUMAHMX
pe3ynbTaTiB He NifKopAnaca 3aKOHy HOPMaJsIbHOro Po3-
noainy. Ana 6inbl TOYHOro NOPIBHAHHA MOKA3HMKIB 3
KOHTpONem BM3Havanumca ix meaiaHu [10]. BctaHoBieHO
CTaTUCTUYHO AOCTOBipHE 36iNblUEHHSA cepeaHbOi 3arasib-
HOi MAOWi NO3MTUBHUX Ha y-FIyTaminTpaHcnenTuaasy
dokycis B neviHui B 4,7 pa3u i B 11 pasiB y TBapuH, AKi
OTpPUMYyBasIM S-MeTOoNIaxN0p, BiANoBIAHO B go3ax 15 i
150 mr/kr. CepeaHs KinbKicTb GOKycCiB Ha CM? B NeYiH-
Ui LWypiB LUMX rpyn TakoxK 36inblyBanacs B NOPiBHAHHI
3 KOHTponem BignosiaHo B 4,8 i 8,3 pa3un. AHanisyoum
Ui pesynbTaTM MOXKHA NPUNTM 40 BMCHOBKY, WO 3MiHa
3arasibHOI cepeAHbOl N/OLL BigbOyBa€eTbCs 32 paxyHOK
36iNblUeHHA KinbKocTi y-ITM-akTMBHUX POKYCiB.

[opaTkoBe YyTBOPEHHA Y LWypiB neviHkoBux ¢oKycis
MOXKe BifbyBaTMCs, Nepll 3a BCe, 3@ PaxyHOK MyTaL,in
B renatoumTax, iHAyKOBaHUX AOCNIAKYBAaHMM areHTOM.
OpHaK, LOCTEMEHHO BiLOMO, LLO S-MeToNax/10p He Npo-
ABNIAE TeHOTOKCUYHOI Ajii. Mpwn JocnigeHHi B TecTax 3
BUSAB/IEHHA TEHHUX MyTauiil (TecT ElMimMca), TOYKOBMUX
MyTaUin B KyAbTypi KAiTUMH L51784 i uMTOreHeTUYHMUX
NoLKoAXKeHb (iHAYKLiA XPOMOCOMHMX abepauin i mi-
Kpoazep B KNITMHaX SEYHMKA CUPIMCbKOrO XoBpaLUKa i
KiCTKOBOro MO30KYy MULLEN — epeKT HeraTuBHuit [6,11].

OTXXe, MOXKHa NPUNYCKaTH, WO 36iNbLIEHHS KifbKOC-
Ti dokyciB obymosneHo nponidepadicto iHiLinoBaHUX
HAEA renatouuTiB A0 pO3MipiB, WO AeTeKTyoTbCA. [aHi
npo BMNAMB S-meTonaxsopy Ha nponidepauio renato-
LMTIB BiACYTHi. Pa3om 3 TMM BigOMO, LLO METOJIaxnop,
AKMI npeacTaBase coboto paLemiyHy Cymill eHaHTio-
mepis (1:1), ranbmyBaB nponidpepaLito KAITUH NeYiHKn
HepG2 in vitro. AHani3 pe3ynbTaTiB NPOTOYHOI LUTOME-
Tpii po3noainy KNiTMH B LMKAI NOKa3aB, Wwo 06pobKa me-
TOMAaX/I0POM FenaToumuTiB NpM3Boauaa A0 3MEHLUEHHA
ix KinbkocTi y ¢asi G2/M i HakonuuyeHHA — y S-dasi. As-
TOpU He cnocTepirann 36inblUeHHA HEKPOo3iB i anonTosy
renatoumTis [10,12].

MeTonaxnop He iHAYKyBaB He3an/J1aHOBAHOIO CUH-
Tesy AHK y rematoumTax WypiB in vivo Ta B KAITMHAX
¢dibpobnactiB NtogMHKM in vitro. Y ubomy TecTi Ha Lypax
TAKOM) Crnocrepiranoca 3HayHe 36i/bleHHS NPOLEHTHOT
YacTKu renaToumTiB y S-¢dasi [11].

3HMKEHHA pPIBHA CUHTETMYHWX MpOLEeCiB B rena-
TOUMTAX NOB’A3aHO 3 MPUrHIYEHHAM EHepreTUYHOro
0bmiHy meTonaxnopom [13,14].

Puc. Y-rniotaminTpaHcnenTuaasanosMTUBHUIA GOKYC B NediHLi
wypis, AKi OTpUMyBanu S-metonaxnop y Ao3si 150 mr/kr, Metog
TneHepa [7] x 200.

He Bigpi3HAnaca Big KoHTposo. Y aosi 150 mr/kr cno-

cTepiranoca CTaTUCTMYHO  [OCTOBipHE  36inblueHHA
LbOro NMoKasHWKa Ha 12,8 %. 3 ornagy Ha MOMIMBICTb
3Ha4YHOI Bapiabe/IbHOCTI L|bOro NMOKa3HWKa y TBAPWH Nia-
[OCAIAHUX Tpyn, 6ynn npoaHanizoBaHi iHAMBIAyasbHi
AaHi. Ana uboro 6ynu BigibpaHi TBApUHM, Y AKUX NoLLa
[TM—¢doKycy byna BuLLE MOro cepeaHboi NOLLi KOHTp-
ONbHUX TBAPWH. BuABMAOCA, WO KiNbKICTb TaKUX LLypiB
B KOHTPO/IbHIN rpyni 6yna NpakTMYHO OAHAKOBa 3 rpy-
namu, B AKUX TBAPUHU OTpUMyBaamn fo3u 1,5 i 15 mr/kr
S-meTonaxnopy. Y rpyni, ge TBapMHU OTPUMYBaAM BUCO-
Ky 803y S-meTonaxaopy, iX BUABMAOCA 3HAYHO binblue
-93%.

deHobapbitan, AKMN OyB BUKOPUCTAHWI B AKOC-
Ti  NO3UTMBHOIO KOHTpoOAto, 3binblyBaB cepea-
HIO 3arasbHy MNAOWY | KiNbKICTb MNO3UTUBHUX Ha
y-rnyTaminTpaHcnentnaasy Gokycis B nediHuiy 5 pasisy
NOPIBHAHHI 3 HEraTUBHUM KoHTposem. CepegHa naoLa
¢doKyca Takox 36inblyBanaca Ha 6,4 %. KinbkicTb TBa-
puH, y Akux naowa I'MN-pokyca byna BuLLe Moro cepea-
HbOI M/IOLLi Y KOHTPO/IbHMX TBAapUH cTaHoBUANA — 71%.

PauemiyHnit meTonaxnop, y AKOMY MEHLUUIA BMicT
6i010riYHO aKTUBHOrO S-eHaHTioMepy, No4YaB 3acToCo-
ByBaTUCA paHille i Tomy 6inbl BMBYeHWU [2,11]. LUs pe-
YOBWHA AK i S — MeToNaxNop He NPOoABAAIA FEHOTOKCUY-
HWX BNACTMBOCTEN, NPOTE Yy XPOHIYHUX eKCepuMeHTax
Ha LWypax iHAYKyBafa CTaTUCTUYHO 3HaYMMe 36inblueH-
HA YacTOTM a4EHOM i KapUMHOM NeYiHKM y camuLb i no-

FanbMyBaHHA POCTY HOPMabHUX L. . . __ Tabnnua 2.
renaTouuTiB CTBOPIOE nepesaru Kinbkictb i nnowa rinepnaacrnunux y-NM ¢pokycis B neviHui TBapuH
ana nponidpepadii TpaHchopmoBsa- g
Hux HOEA renatoumTis, AKi matoTb - KinbKicTb

. ] Mpyna TeapuH I'Inou.l@ KIan.ICTb CepepHsa wypie 3
MEHLY HyT/MBICTb 10 aHTMNPO- (n=14) dokycis dokycis Ha | naowa doky-
nidepatnBHOi Aji KceHObIOTHKIB i n= (Mm2/cm?) cm? cis (Mm?) :esawkal;Am
nigBULLLEHY YYTIMBICTb A0 MmiTOre- Y
HiB, aB0 iHWMX CUTHANIB pereHe- HeraTtuBHWIA KOHTPONb 0,362 8,17 0,047 7 (50%)
pagi (sopa OM-10) (0,20-3,03) | (3,43-63,58) | (0,038-0,059)

Hagani BifbysaeTbca cenekuja | S-metonaxop, 0,35 7,47 0,052 6 (43%
BINbl  KUTTE3AATHUX  KNITUHHUX 1,5 mr/kr (0,10-2,71) (2,39-50,41) (0,038-0,091) (43%)
KnoHis. Lii TpaHcpopmoBsaHi rena- | S-wmetonaxnop, 1,69° 39,47 0,048 8 (57%)
TOLLMTM 3 6i/'|b|.|J BUCOKOHO nponid)e_ 15 Mr/Kl' (0,15-5,06) (3,89-94,67) 0,039-0,064)

PaTMBHOK AKTUBHICTIO i YTBOPIO- | S-meTonaxsiop, 3,944 72,444 0,0533 13 (93%)°
t0Tb CTOBBYPOBI KITUHU NyxauHu. | 150 mr/kr (0,49-13,65) | (12,89-179,4) | (0,038-0,076) 0
MOKa3HWKOM MOABM TAKUX KOHIB | MosutueHMit KOHTPONL L84 40344 0,050

. ] ’ ’ 0
B AaHOMY BMNAAKy CAYrye naouwa | (peHobapbitan, (0,14-12,21) | (3,18162,2) (0,038-0,075) 10 (71%)
By3nuKka. CepegHs naowa By3- | 37,5 mr/kr)

ZIMKA Y TBApPWH, AKI OTPUMYBanu Mpumitku: ' — M + SD; 2 — Me (min — max); > — p < 0,05;* — p < 0,01 y NOpiBHAHHI 3 HeraTMBHUM
003n 1,5 i 15 Mr/Kr, CTaTUCTUYHO KOHTponem, TecT MaHHa — YiTHi -YinkiHcoHa.
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3UTUBHUW TPEHZ, PO3BUTKY LMX NYXJUH Y camL,iB y f03i
6113bKo 150 mr/Kr.

BUCHOBOK. TakMM YMHOM, NiBOBIYHMIA eHaHTIo-
Mep MeTonaxnopy — S-meTonaxsaop, iHAYKYE pO3BU-
TOK Nepeanyx/JIMHHUX CTaHiB 3a remaTtokaHueporeHe-
3y iHiuiioBaHoro HAEA y wypiB B A03i, KA BMKAWKAE
OHKOTeHHUI edeKT Npu eKkcnosuuii Ao pauemiyHoro,
RS-meTonaxnopy. 36inbleHHs KifbKocTi Ta naowi [T

— aKTUBHMX HOKYCIB renaToumTiB B NeYiHLi Mae [0303a-
NEXHUI xapakTep. MoKasaHO HasBHICTb MOPOry LibOrO
edekry.

MepcneKTnBM NoganblMX AOCAiIAXKeHb. B noganb-
LUMX [OCAIAKEHHAX NNAHYETLCA BUBYEHHA OHKOTEHHOTO
PY3UKY ANA NIOAMHW 3aCTOCYBaHHA S-meTonaxnopy B
AIKOCTi 3acoby 3aXMCTy POC/IWH.
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IHOYKUIA S-METONIAX/IOPOM MEPEANYX/IMHHOIO CTAHY B MEYIHL, LYPIB, IHILINOBAHUX 0O KAHLIE-
POTEHE3Y HITPO3OAIETU/IAMIHOM

Barniii €. A., HegonuTtaHcbka H. M., NlicoBcbKa B. C., Pewascbka O. B., TKaueHKo J1. B.

Pestome. lepbiuma S-MeToNaxnop WNPOKO BUKOPUCTOBYETLCA MPU BUPOLLYBAHHI CiIbCbKOrOCNOAAPCbKMX Ky/b-
Typ. BuBYEHO 110ro BNAMB Ha PO3BUTOK NepeanyXIMHHUX CTaHIB NeYiHKKU LWypiB 3a KaHLeporeHesy, iHilinosBaHoro
HiTpo3oaieTunamiHom (HAEA). EKcnepmmeHTM BUKOHaHI Ha wypax camuax Wistar Han, y Akux 3a gonomoroto HAOEA,
6yB iHiLiOBaHWNI KaHLeporeHes. 3a renaTokaHLUeporeHesy y TpaHCGOPMOBaAHUX renaToLMTiB eKcnpecyeTbea dep-
MEHT y-ryTamintpaHc-nentugasa (IMN). MNponidepauia LUMx KAITUH NPU3BOAMUTL A0 YTBOPEHHA GOKYCIB B TKAHMHI
neyviHku. KinbKicTb i po3mipn Lumx GoKycis, xapaKTepusyoTb NepeanyxJTMHHUN CTaH | € OCHOBHUMMW KpUTEpPISMU
Yy BM3HAYeHHi NPOMOTOPHOI aKTUBHOCTI JOCAIAKYBaHUX daKTopiB. BusasneHo 36inblieHHA KiNbKOCTI 3aranbHOi Ta
cepeaHboi naowwi y-I'M-no3ntueHMx GOKyciB B NeYiHLi TBAPUH, AKI OTPUMYBaN CEPEAHIO | BUCOKY S-MeTonax1op y
£03ax 151 150 mr/kr, a Takosk deHobapbitan. Y aosi 1,5 mr/kr edekr 6yB BiaCyTHIl. BcTaHOBNEHO, WO S-MeTonax/10p
iHAYKYE NepeanyxAMHHUIM CTaH y MediHui, nigcuntooum nponipepauito TpaHCPOPMOBaAHMUX renaToumTiB, i TaKUM
YMHOM peasisye NPOMOLLLO renatoKaHueporeHesy, iHiuinosaHoro HAEA. MoKa3aHO rpaHUYHUIA XapaKTep Lboro
edeKry.

Knrouosi cnosa: renatokaHueporeHes, HOEA, S-meTonaxsiop, y-ryTamintpaHcnentuaasa, nponipepaTmsHi npo-
Lecu, nepeanyxanHHUM CTaH.

UHAYKLUA S-METO/IAX/IOPOM MPEAOMYXONEBbLIX COCTOAHUM B MEYEHU KPbIC, UHULIMMPOBAHHbIX K
KAHUEPOTEHE3Y HUTPO30AUITUNIAMUHOM

barneii E. A., HegonuTtaHckas H. H., Jlucosckas B. C., PewuaBscKas E. B., TkaueHKo /1. B.

Pestome. Nepbuung S-meTonaxsop WNPOKO UCNONb3YETCA NPU BbIPALLMBAHMUM CENbCKOXO3ANCTBEHHbIX KYNbTYP.
NccnepnoBaHo ero BAMAHME Ha pasBUTME NPeLOonyxoaeBblX COCTOAHUI B NeYeHU NpU KaHLeporeHese, MHULMUPO-
BaHHOM HUTpo30oAM3TUNAMMHOM (HADA). IKcnepuMeHTbI BbINMOMHEHbI Ha Kpbicax camuax Wistar Han, y KoTopbix
¢ nomolbto HOIA, 6611 MHULMMPOBAH KaHLeporeHes. Mpu renaTokaHLeporeHese B TPAaHCHOPMUPOBAHHbBIX rena-
ToUMTaxX aKcnpeccupyeTca GepmeHT y-ryTamuatpaHcnentugasa (M), MNpoandepauma sTMX KAETOK NPUBOAMT K
06pasoBaHMIO Y3€/1KOB B TKaHM NeyeHn. KonnyecTBo M pasmepbl 3TUX Y3EKOB, XapaKTepUsyoT Npeaonyxonesoe
COCTOSIHWE U ABNSAOTCA OCHOBHbIMU KPUTEPUAMM NPU OLEHKE MPOMOTOPHOM aKTUBHOCTU MUCCaesyeMbix GaKTOPOB.
BbiAaBNEHO yBe/MYeHUe KonmyectBa obuein n cpeaHenn naowaan y-Fr-nonoKnTenbHbIX Y3e1KOB B NMEYEHU KU-
BOTHbIX, NOJIyYaBlUMX S-meTonaxaop B go3ax 15 n 150 mr/kr, a Takke peHobapbutan. B gose 1,5 mr/Kr apdekr
OTCYTCTBOBA/. YCTAHOB/IEHO, YTO S-MeToNaxnop MHAYUMpYyeT pa3BuTME NpPeaonyXo/seBoro COCTOAHWUA, YyCUAUBas
nponndepaumto TpaHcGoOPMMPOBAHHBIX reMATOLMUTOB, U, TAaKUM 06Pa30M, OKa3biBAaET MPOMOTOPHbIN 3PPEKT B KaH-
LeporeHese nevyeHu, MHMUMMpoBaHHoM HAIA y Kpblic. MOoKa3aH NOPOroBbIi XxapakTep 3Toro apdeKTa.
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KnioueBble cnoBa: renaTtokaHueporeHes, HO3A, S-meTonaxiop, y-ryTamunTpaHcnenTuaasa, npoavdepartms-
Hble NpoLecchl, NPeAonyXxoneBoe COCTOAHME.

INDUCTION OF S-METOLACHLOR PRENEOPLASTIC LIVER LESION IN RAT INITIATED CARCINOGENESIS BY NI-
TROSODIETHYLAMINE

Bahley Ye., Nedopytanska N., Lisovska V., Reshavska Ye., Tkachenko L.

Abstract. A significant place among carcinogens of potential initiators of carcinogenesis in humans belongs to
nitro so compounds. S-metolachlor widely used in growing crops.

Objective. To study the effect of S-metolachlor on the development of preneoplastic liver lesions in carcinogen-
esis initiated by nitrosodiethylamine (NDEA).

Object and methods. S-metolachlor. The experiments were performed on male Wistar Han rats, were given a
single intraperitoneum injection of NDEA, 200 mg/kg, for initiated carcinogenesis. Two weeks after injection the of
NDEA, S-metolachlor was administered by intragastrically to the animals of the experimental groups at doses of 1.5;
15 and 150 mg/kg bw for 8 weeks. Hepatectomy was performed 3 weeks after the start of the experiment. Animals
from the negative control group received water, and positive — phenobarbital. During the experiment, clinical stud-
ies were conducted. Evaluated — the general condition of the animals, their weight and its increase. After necropsy, a
macroscopic and histological examination was performed. Liver sections were analyzed for y-glutamyltranspeptidase
(y-GTP) expression. The numbers and areas of y-GTP positive foci, which are biomarker for preneoplastic liver lesion,
were determined by a special computer program.

Results. Clinical signs of toxic effects of S-metolachlor in rats, have not been established. Changes in liver mass in
animals exposed to S-metolachlor were not detected. In rats treated with phenobarbital, an increase in the relative
weight of the liver was found. An increase in the development of y-GTP positive foci in the liver of animals treated
with medium and high doses of S-metolachlor and phenobarbital was found. In animals that received a dose of 1.5
mg/kg S-metolachlor, the effect was absent.

Conclusion. S-metolachlor induces the development of preneoplastic lesions, enhancing the proliferation of
transformed hepatocytes, and thus has a promoter effect in liver carcinogenesis initiated by NDEA in rats. The
threshold nature of this effect is shown.

Key words: carcinogenesis, NDEA, S-metolachlor, y-glutamyltranspeptidase, proliferative processes, pre neoplas-
tic lesions.
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