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BIOJIOTI4YHI E®EKTU 15-KPAYH-5 NMPU Ali HA AKTUBHICTb CACTEMM
MIKPOCOMAJIbHOIO OKUCHEHHSA TA BIJIbHOPAOAUKAJIbHI MPOLECHN Y
NArocTtPOMy EKCNEPUMEHTI
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Po6oTa € pparmeHTom HIOP «MexaHriam bionorivHoi
nii KCeHOBIOTMKIB HA OPraHiaM TEMIOKPOBHUX TBAPUH»
(Ne nepxaBHoi peecTtpauii 0111U011921).

BcTtyn. KpayH-eTepu sBnsioTb cobot0 makporeTe-
pouuKniyHi cuctemm 3 9 — 60 aTomamm B LMK, 3 AKNX
TPeTUHy CKiagalTb aTOMW €TEPHOr0 KUCHIO, POo3fi-
neHi Mix coboto eTaHoBMM rpynamu [15]. Harbinbw
Ba>XK/IMBOIO BNACTUBICTIO MaKpPOLUMKAIYHMX NOJieTepiB €
iXHA 30aTHICTb YTBOPIOBATK CTiNKi KOMMAEKCU 3 CONS-
MW IY>KHUX Ta iHWKWX MEeTanis, 3anyyalyn KaTMoH Me-
Tany 40 NOPOXHUHK CBOET Monekynu [11]. BnactuBicTb
KpayH-eTepiB «KOPOHyBaTM» KaTiOH, @ TaKoX KOPOHO-
nonibHa MonekynsipHa CTPykTypa ix Makpoumkna 6ynm
BUpiWansHUM GakTopoM 4S9 aMepPUKaHCbKOro ximika-
opranika C.J. Pedersen npu nigbopi HasBu ana Uporo
HOBOIO KJ1aCy CUHTETUYHMX CMONYK («Crown» — KOPOHa)
[15]. Pa3om 3 Bioxoaamu xiMivHOro BMpoOHMLTBA Kpa-
YH-€TEPU HAOXoaaThb y 6iocdepy Ta MOXYTb BNAMBATU
Ha 300pOB’A HaceneHHs. Ona 6inblWOCTi NpeacTaBHU-
KiB KpayH-CMonyk HEMAE €OMHOro CTaHOApPTy LWoOo0
rpaHN4YHO-oOoNYyCTUMUX KOHUeHTpauin (F[AK) y BoaHux
06’ekTax Ta BU3HAYEHHS TOYHOrO MexaHi3Mmy ix 6iono-
riYHOI Aii Ha opraHiamM NIAOMHN Ta TENJIOKPOBHUX TBa-
PVH.

MeTta pocnigxeHHs. Busuntn Bname 15-kpayH-5
Ha aKTMBHICTb CUCTEMWN MIKPOCOMAsbHOrO OKWCHEHHS
Ta BiIbHO-paAMKasbHi NPOLECU B OpPraHi3mi LLypiB y
nigrocTpoOMy EKCNEPUMEHTI.

0G’ekT i meToan pocnipXxeHHs. EkcnepumeHT
nNpoBoAMY Ha Binux LWypax-camusx niHii Bictap Tpbox-
MiCAYHOrO BiKy. 15-kpayH-5 BBOAMIN TBapuHaM LLO-
[EHHO Y BUMSAi BOOHOIO PO3YMHY Yepes 30HA, Y LLny-
HOK MpOTAromM oaHoro micaua 'y 1/100 LD, ta 1/1000
LD,,, wo craHosusio 13,5 Ta 1,35 Mkr/kr. KOHTPOsIbHI
TBapUHW OTpMMYyBaNn BOLAONPOBIAHY BOAy. 10 3akiH-
YEHHIO MiArOCTPOro eKCMepPUMMEHTY LWypiB 060X rpyn
3abuBann gekanitauieo rinbMOTUHHUM HOXEM, rnorne-
pedHbO aHecTe3yloun TioneHTanoM HaTtpito (50 mr/kr
BHYTPILUHbOMOPOXHMHHO) [8].

[MpoBeOeHHS eKCnepuMEHTY 3A4INCHIOBanoCh i3
OOTPVYMaHHSAM MNpUHUMAIB GioeTUKK, WO BUKNAOEHi y
XenbCuHCbKIn aexknapauii BcecBiTHbOI MeQMYHOI acoLyi-
auji Npo ryMmaHHe CTaBMEHHS 00 TBAPWH, a TakOX 3rigHo
00 3akoHy YkpaiHu «[1po 3axncT TBapWH Bif, )KOPCTOKO-
ro NOBOOXEHHS» Big 15.12.2009 p. Ne 1759-VI ta «3a-
ranbHUX ETUYHUX NPMHLMNIB EKCNEPUMEHTIB Ha TBapu-
Hax» (Knis, 2001).
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OaHUM i3 HaMbBINbLL ICTOTHUX HaKTOPIB, L0 BU3HA-
yaloTb OiONOriYHY aKTUBHICTb KCEHOOIOTUKIB, € iXHs
bioTpaHchopmauis B opraHiami [4,7,10]. 3a cBoeio
MONEKYNSPHOIO OpraHidauieio depmMeHTHa cuctema
MeTaboniaMy KceHobioTukiB aBnse coboto BOypoBa-
HWIA y membpaHu EMP renatoumnTiB enekTpoHHO-TpaH-
CNOPTHWI naHuior, aknin € cneundiyHum 0o HAL®H, |
3anyyae oo cebe, K TepMiHanbHy JlaHKy, reMonpoTeiH
umtoxpom P-450. [Jo cknagy OaHoi CUCTEMM HaOXo-
O4Tb TAKOX LMTOXPOM bs, HAO®H-unToxpom P-450-
penykrasa, HAIH-umtoxpom b, -penykraza. OCHOBHY
posb y MeTabosi3Mi KceHobiIoTUKIB BUKOHYOTbL HALPH-
3anexHi cucTeMmn TpaHcnopTy enekTpoHis [1,9]. CtaH
CUCTEMM MIKPOCOMASIbHOTO OKMCHEHHS OLiHIOBann 3a
ONXanbHOW Ta GEePMEHTATUBHO aKTUBHICTIO, BMICTOM
umToxpoMmis b, i P-450. MemGpaHu eHgoniasMaTuyHoO-
ro peTnkynymy suginanm 3a metogom Komoth, Narayn
[16] y mooudikauii [12]. BusHauyeHHs WBWUAKOCTI Cro-
>XMBAHHS KMCHIO CYCMEH3IEI0 MIKPOCOM NPOBOAMN 3a
[0MOMOrolo 3aKpnToro NAaTMHOBOIrO KUCHEBOMO enek-
Tpoay Knapka nonsiporpadiyHnm metogom [12]. LUsna-
KICTb OKMCHEHHS HA,EI,dDH2 BM3Havyann 3a 4OMNOMOror
$GnooprUMeTpPYHOro MeToay, Lo 6a3yeTbCs Ha BUMI-
PIOBaHHI WBMAKOCTI NaaiHHA dtoopecueHL;ii y npoueci
OKMCHEHHSA. BM3HayeHHs akTMBHOCTI OKCMaopenykras
NPOBOAMIN Y NPUCYTHOCTI akLLenTopa eNekTPOHIB — Ln-
Toxpomy ¢ [12]. MpuHuun meToay 6a3yeTbCA HA BU3HA-
YEeHHi 3MiHW MNOMMWHaHHA akuenTopa efIeKTPOHIB npu
nepexoai 3 OKUCHEHOi dopmMn y BigHOBNEHY. Bumipto-
BaHHS LWBUAKOCTI BIGHOBIEHHS LUTOXPOMY C NPOBOAM-
N Ha ABoNpoMeHeBOMY criekTpodoToMeTpi “Specord
UV VIS” (HOP) npn 30° C npu poexuHi xauni 550 HM.
AKTUBHICTb OKCMOOPEAYKTa3 po3paxoByBann 3a 40no-
MOrOI0 KoediljieHTa MOASPHOI EKCTUHKLT LUTOXPOMY C,
wo cknagas 18,510% cm M- [12]. KinbkicHe BU3Ha4eH-
HS1 UMTOXPOMIB b, Ta P-450 npoBoaniv B Cycnexsii mi-
KPOCOM MeToa0M AndepeHUinHOT CnekTpodoTOMETPIl
[17], sk onucaHo y [12]. Mpn BU3HAYEHHI LUTOXPOMY
b, BpaxoByBanu pi3HWLIO B NOMMUHAHHI OKUCHEHOI Ta
BiHOBJIEHOI dOpMK reMonpoTeiHiB. MNMpn BU3HAYEHHI
umtoxpomy P-450 BuMiptoBanu BENNYMHY NOMIMHAHHS
KOMMJIEKCY BiOHOBMEHOro umtoxpomy P-450 3 MoOHO-
OKCMAOM BYI/IEL0 npu A0BXWHI xBuni 450 HM. BmicT
LMTOXPOMIB BM3HA4anu 3a JOMOMOrol ABOMNPOMEHe-
BOro peecTpytodoro cnekrpodortometpa “Specord UV
VIS” (HOP). Ona Bu3Ha4yeHHs LWIBNAKOCTI peakLii okmc-
NIOBaNIbHOrO0 AEMETUIIOBaHHS, cybcTpatom skoi OyB
KCEHOBIOTMK p-HITPOaHi30M, CYyCrneH3ilo MiKpOoCoM [0-

82 BicHuk npo6nem Gionoriti Meauuuun — 2017 — Bun. 3, tom 1 (137)



BloJsiorigd

[aBanu y cepefoBuLLe iHkybauii, iHiuitoioun ii BHECEH-
HaM HALOOH. 3ynuHsnun peakuiio A04aBaHHAM PO3UUHY
TPUXIOPOLITOBOI KMCNOTU. PeakuiiHy cymiw obpobns-
M nyramuy, 3cagxyBanu 6inok UeHTPUOYryBaHHAM i
CNekTpodOTOMETPUYHO BU3HAYaNM p-HiTpodeHon npu
LOBXWHI xBUnNi 436 HM Ha cnekTpodoTomeTpi CP-46.

Bun3HauyeHHs [OieHOBMX KOH’tOraTiB € YyT/IMBUM
TECTOM Ha HasiBHiCTb Yy GionorivHoMy 06’eKTi rigpo-
NEPOKCUAIB MOMIHEHACUYEHUX XUPHUX KUCNOT. BOHKM
BUSIBNAIOTLCS CNEKTPOPOTOMETPUYHUM METOAOM, 60
30aTHI NorMnHaTY B ynbTpadioneToBili 06nacTi cnekTpa
(y =233 HM). NonepeaHio 04MCTKY MPOBOAUAN LLUMSIXOM
eKCTpakLii renTaHo-i3oNponaHonoBo Ccymiwwo [6].
KinbkiCTb [Li€EHOBUX KOH’tOraTtisB po3paxoByBav, BU-
XoOs4u i3 koedilieHTa MOASAPHOT eKCTUHKL|T £€=2,2-10°
Monb-cm .

BmicTt manoHoBoro gianbgerigy Bu3Havanu 3a no-
NMOMOrot peakuii Mix aianbaerignom Ta TiobapbiTypo-
BOIO KMCMIOTOIO, sika 3a YMOB BMCOKOI TemnepaTtypu 1a
KMCNOro cepenoByLLa NPOTiKae 3 yTBOPEHHSAM 3abapB-
JIEHOrO KOMMJIEKCY, WO Mae€ MakCUMyM MOMNHAHHS
npv Ao0BXuHI xBuni 532 HM [14]. KinbkiCTb ManoHOBOro
Dianbgeriny po3paxoByBann, BUXOASYU 3 MOSSIPHOMO
koediuieHTa ekcTuHKUi €=1,56-105Monb-cm™.

YTBOpPEHHST aKkTMBHUX DOPM KMUCHIO Ta nogasnblui
BiflbHOPaAWKabHI NEPETBOPEHHS NiNigiB Ta iHWKX Op-
raHiYyHMX CroJlyK € OCHOBOI KJIITUHHOI XeMintoMiHec-
ueHuii [13], Tomy 6yno NpoBeAeHO OLiHKY CMOHTaHHOT
GioxemintomiHecueHuii (BXJ1) Ta CTUMYNbOBaHOT ioHaMK
BiHOBEHOIO 3aJ1i3a N NePOKCNAOM BOLHIO y CMpOBaT-
LLi KPOBI eKcnepuMeHTanbHUX TBapWH 3a Aji 15-kpayH-5.
BenuynHu umx nokasHukiB BUMIPIOBaIN Ha XEMINIOMI-
HomeTpi XJIMLL1 — 01 [13]. PiBeHb cnoHTaHHOiT BEXJ1 xa-
pakTepusye, y nepLuy 4yepry, iH-TEHCMBHICTb BiflbHOpa-
OMKanbHOr0 OKUCHEHHS ninigis [2,3]. bByno gocnigxeHo
piBEHb CMOHTAHHOI XEMIMIOMIHECLEHLii roOMOreHaTiB
rOJI0BHOr0 MO3KY, Me4YiHKM Ta CUPOBATKU KPOBI LLypPIiB
nig Bnaneom 15-kpayH-5. Mpobu cupoaTkm abo romo-
reHaTty nomiwanm Ao kKamepu, LWo He NPonycKae CeiTna,
i TepmocTaTyBanu npu Temnepatypi 38°C. Bumipiosanun
dOH npunagy 3 NycTo KIOBETO. [10TiM BUMipioBanu
cnoHTaHHy BXJ1 B pgocnigHii npo6i. OAna ontumisauii
yMOB po6oTK xeMintomiHomeTpy nposogunu 10 um-
KNiB BUMIPIOBaHHA (POHY Ta CUrHany JocCnigHoi npobu
3 HACTYMHUM PO3pPaxyBaHHAM CEPEAHiX 3HayeHb. IH-
TEHCUBHICTb CNOHTaHHOI BXJ1 po3paxoByBanu LWASXOM
BilHIMaHHA cepefHbOro 3Ha4eHHs GOoHY i3 cepeHboro
3HAYEeHHs1 cUrHany JocniaHoi npoodw.

MeToan p[oCnigkeHHs MpoueciB NepekncHoro
OKMCHEHHS 3a AONOMOrOI0 iHAYKOBAHOI XEMIIlOMIHEC-
LLeHLiT 6a3yoTbcsa Ha akTuBaLi npouecie BXJ1 wnsaxom
BUKOPUCTAHHS psaay xiMidyHux peareHTis [3,13]. MNocu-
JIEHHS UbOro Npouecy HaaIMLWIKOM iOHIB OBOXBaNIEHT-
HOro 3ani3a MOSAACHIETBLCH KaTasni30OM PO3LLENIEHHS
OpraHiYHMX Ta HEOPraHiYHKUX rigponepokcuaiB 3 yTBO-
PEHHAM BiNlbHUX pagukanis. Y 3B’A3Ky 3 UUM, iHOY-
koBaHa Fe?" BXJ1 € BinoBGpaxeHHsIM BMICTY Y CUCTEMI
ringponepokcuais. JocnioxeHHsa Fe?*-iHaykoBaHoi xe-
MiJTIOMIHECLEHLIT NPOBOANAM HA roMoreHarax MoO3Ky
Ta neyviHku i y cuposarui KpoBsi. [1o onTM4HO Npo30poi
TepmocTtaToBaHoi npu 30°C kioBeTn gogasann 3,5 mn
0,020 M docdaTtHoro 6ydepy (pH 7,45), 0o skoro ao-
nasanu 0,5 mn gocnigHoi cnposaTkn (abo romoreHa-

Ty), Mmicns 4oro nepemiwyBann po3ymH. OgHoYacHO
NPOBOAVN PEECTPALLID XEMIIOMIHECLLEHTHOIO (HOHY
XeMifitomiHoMeTpy npu 3agiadparmoBaHomy OEY.
MoTim BigKpMBanu WTOPKY Npndopy, 4epes 1 XBUInHy
nopasanu 1 mn 5-102 M poauuny FeSO,-7H,0 Ta pee-
CTPyBanu XEMiIlOMiHOrpamy NpoTaromMm 6 xeunuH. Adani
3HOBY JojaBanuv pO34uH CONi 3anisa Ta BUMIpIOBaIn
XeMintomMiHecueHuio we 4 xsunmHu. lNicna uboro 3a-
KPUBasn LUTOPKY i MPOTArOM OAHIET XBUNMHU 3anucy-
Banu GoH npnodopy.

Cuctema H,O,-iHaykoBaHoi BXJ1 nossonse ouiHn-
TN ePEKTUBHICTb reHepadii, nepLu 3a Bce, rigpoKcusib-
HOroO pagumkana 3 Nepokcuay BOAHIO 3aBASKW peakLii
®deHTOHa [2,13]. XemintomMiHecLeHUO, iHAYKOBaHY
NepoKCUAOM BOAHIO, OCNIAXYBaNM y CUPOBaTLL KPOBI
Ta romoreHatax MO3Ky i nediHku. o OnTMYHO Mpo-
30poi TepmocTatoBaHoi npu 30°C kOBETU Hanueanm
5 mn 0,9% NaCl, notim gopaBanu 0,5 mn gocnigHoi
cupoBaTtku (abo romoreHaTy), Micnsg Yoro nepemilly-
Bann po3ymH. OgHOYaCcHO MPOBOOMAN PEECTPALiio
XEMINIIOMIHECLLEHTHOIro (OHY XEMIIIOMIHOMETPY Npwu
3apiadpparmoBaHomy PEY. MoTim BigkpuBanu wTop-
Ky npnéopy, npotarom 20 cekyHa 3anucyBanmn CroH-
TaHHY XeMintoMiHecueHuito, NnoTim gogaeanm 0,25 mn
2% H,0, Ta peecTpyBanu xemintomiHorpamy npoTarom
302 cekyHa.

PesynbTatn AocniaXeHHs Ta iX 0OroBOpeHHs.
Y renatoumTax Lwypis 3a ymoB BrAuBY 15-kpayH-5y
1/100 ta 1/1000 LD50 cnoctepirann CTatMcTtM4HO
LOCTOBiIpHE NigBMLWEHHS MOKa3HWKIB, WO XapakTe-
pU3y0Tb LWBUAKICTb MIKPOCOMAaSIbHOMO OKUCHEHHS,
MOPIBHAHO 3 KOHTPOMEM, K Ha 15-Ty, Tak i Ha 30-Ty
noby ekcnepumeHTy (Tadn. 1). Aia 15-kpayH-5 Takox
npmasoauna [0 NiABULLEHHS LWBUOKOCTI OKWUCHEHHS
HAL®H, 3a ymos srimsy 1/100 ta 1/1000 LD, sk Ha
15-1y, TaKk i Ha 30-Ty moby ekcnepumeHTy (Ha 122%
i 161% (1/100 LD,,) Ta 95% i 93% (1/1000 LD,))
(trabn. 1).

[Mpo akTuBaLilo CUCTEMU MIKPOCOMASIbBHOITO OKUC-
HEHHS B OpPraHi3mi LypiB 3a Aii 4OCNiaXyBaHOi pe4vyo-
BMHW CBiQYNTb TaKOX OOCTOBIpHE MiABULLEHHS BMICTY
umtoxpomy P-450 ak Ha 15-Ty, Tak i Ha 30-Ty, NOpiBHSA-
HO 3 KOHTpoJsieM (Tabn. 2) Ha 92% i 138% BianoBigHo.

JocnigxyBaHunii KpayH-eTep He BMJIMBAB Ha BMICT
unToxpomy b,. Lle no3BoONsiE BBaxaTtu, WO NepeHoc
€/1eKTPOHIB Yepes LIMTOXPOM b, He ABnae coboto nimi-
Tylo4y NlaHKy B NepeTBOPEHHI KpayH-CMoyK MOHOOK-
CUreHa3HOoI0 CUCTEMOIO.

OTpuMmaHi pe3dynbratv KopenioBann 3 MnigBULLEH-
HAM OEeMEeTMNasHoi akTMBHOCTI MikpocoMm. Tak, 3a
yMoOB aji 15-kpayH-5 y 1/100 Ta 1/1000 LD, ctatuc-
TUYHO [OCTOBIPHO 3poCTann MNpPOLECU OEMETUIIO-
BaHHSA Ha 15 i 30-Ty noby ekcrnepuMeHTy, NOPIBHAHO
3 KOHTPOJIbHOIO rpynot TBapuH. JocnigxysaHa pe-
YOBMHA TAKOX CTAaTUCTUYHO AOCTOBIPHO MiABMLLYBana
HAO®H- i HAAH-unTOXpOM c-pefyKTasHy akTUBHICTb,
TUM CaMVM YMHUNA BMMB HA ABi €NeKTPOHHO-TPaH-
CMOPTHI MIKPOCOMaJibHi CUCTEMMU OpraHi3aMy ekcrne-
pumMmeHTanbHux TBapuH: HAADH-unToxpom P-450 i
HALH-untoxpom b, (Tabn. 1).

Taknum YMHOM, MakKpOUMKiYHUI eTep 15-kpayH-5 B
OpraHismi Lypis Npu3BOAMB 0O akTMBaLLi MOHOOKCU-
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Ta6nuua 1.

Bnnue 15-kpayH-5 Ha NOKa3HUKN MIKPOCOMAaJIbHOrO OKUCHEHHS renaTtouuTiB
eKcrnepuMeHTaNnbHMX TBapUH 3a YMOB nigroctporo ekcnepumeHty (M+m, n=10)

[o6a 15-kpayH-5
MokasHumk KoHTponb

exchepu-menty 1/100 LD, 1/1000 LD,
LLIBMAKICT 15 1,29£0,10 2,92+0,21* 2,35+0,22*
CMOXMBAHHS KNCHIO® 30 1,40£0,13 3,72+0,36* 2,81£0,26*
LLIBUAKICT 15 3,07£0,24 6,740,52* 5,92+0,55*
okucneHHs HALMH, P 30 3,12+ 0,30 8,14+0,76* 6,03+0,68*
15 0,86+ 0,08 1,65+0,15* 1,25+0,10*
LmToxpom P-450° 30 0,90+0,08 214+0,19* 1,58+0,16*
Lroxpom b.e 15 0,60+ 0,03 0,59+0,06 0,58+0,06
s 30 0,64= 0,05 0,560,04* 0,58+0,04
R 15 6,02+ 0,59 12,31+1,01* 10,53%1,10*
30 6,23+ 0,60 17,32+1,61* 17,32+1,61*

15 195+ 20 296+22* 250+23*

HALPH-unTOxpOm c-peaykTasa® 30 202+ 20 381£37* 27117
HALLH-LUATOXPOM -peAyKTasa® 15 937+ 87 1473+141* 1304+101*
30 956+ 90 1619+155* 1405+105*

Mpumitkm: 2 — Hmonb O,/xB-Mr 6inka, ® — Hmonb HALLDH,/xB-Mr 6inka, © — HMONb/MF 6ifka, ¢ — HMONb P-HITPOodeHoNy/xBe-Mr Ginka, * — p<0,05 Bia-

HOCHO KOHTPOJIIO.

reHasHoi CUucTeMn renaTouuTiB, 1K OAHOM0 3 OCHOBHUX
reHepaTopiB akTUBHUX GOPM KUCHIO.

Pesynbratn gocnigkeHb nokaszanu, Wwo Ha 15-Ty i
30-Ty noby ekcnepuMeHTy OOChiaXKyBaHa peyoBuHa y
1/100 i 1/1000 LD, npuseoamna A0 NiACWIEHHs Npo-
uecis MOJ1, pocToBipHoro nigsuiytoum emict AK i MOA
Yy CMPOBATLL KPOBi EKCNEPUMEHTaNbHUX TBAPUH (Tabn.
2).

YTBOPEHHS akTUBHMX (HOPM KUCHIO Ta nojasblui
BiNlbHOPaAMKasnbHi peakuii ninigie Ta iHWKUX CNnonyk €
OCHOBOIO KNiTMHHOI BXJ1 [2,13], TOMY Hamun 6yno npo-
BeOeHO OuiHky cnoHTaHHoi BXJT ta BXJ1, ctumynbo-
BaHOi ioHaMu BiOHOBNEHOro 3aniza Fe?, nepekMcom
BOLHIO Y TBaApuH 3a aii 15-kpayH-5. [Npn BUMIipOBaHHiI
cnoHTaHHoi BXJ1 cnpoBaTtkm KpoBi 6yno BUSBEHO, WO
JocnigxysaHa crnosiyka CyTTEBO NigsuLlyBana iHTEH-
CUBHICTb (Ha 76%), NOPIiBHAHO 3 KOHTponeMm. Mpn go-
CNigXeHHi cnoHTaHHOoi BXJ1 ronoBHOro MO3Ky crnocTe-
piranocs He3HayHe NigBULLEHHS IHTEHCUBHOCTI LbOro
nokasHuka (31%). Ans neviHky iHTEeHCUBHICTb CMOHTaH-
HOi BXJ1 mana TeHAeHLjil0 A0 OOCTOBIPHOIO NiABULLEH-
HS1 32 YMOB [fji gocnigxysaHoi cnonyku (tadn. 3).

Brnnne 15-kpayH-5 Ha IHTEHCUBHICTb iHAYKOBAHOI
Fe2* BXJ1 cupoBaTku KpOBi Npu3BoamMna A0 3HAYHOro
NiABULLEHHS LbOro nokasHuka — Ha 250% nopiBHAHO 3

KoHTponem. MNigsnweHHsa BEXJT romoreHaty rosloBHOro
MO3Ky OyNi0 TakOX CYTTEBUM Yy TBAPWH E€KCNEPUMEH-
TanbHoi rpynu (tabn. 3). Ans BXJ1 romoreHaty nediH-
KW, OocnigkyBaHa peyoBMHA CTaTUCTUYHO OOCTOBIPHO
nigBuulyBana iHTEHCMBHICTb LIbOrO MOKa3HMKA — Ha
100%, NOpiBHAHO 3 KOHTPOEM. IMoCUNEHHS IHTEHCUB-
HocTi BXJ1 HagnMWwKOM iOHIB OBOXBaNEeHTHOrO 3anida
MOSICHIOETbCA KaTanisoM PO3KNaLEHHSA OpPraHiyHuX Ta
HeopraHi4yHMX rigponepoKCUAIB 3 YTBOPEHHSIM BiNlbHUX
paaunkanis i NPUCKOPEHHSM BiflbHOPaLMKaNIbHOrO OKUC-
HEHHs1, TOMY iHAyKoBaHa Fe?* xemintomiHecueHLUis Bino-
6paxae BMICT y cuctemi rigponepokcuais. OTprumaHi
pes3ynbTaTy cBig4aTh NPO MNiABMLLEHUIA BMICT rigpone-
pokcuaiB 0cobMBO y CUPOBATL KPOBi Ta NeYiHuj ekc-
nepuMeHTanbHNX TBapuH 3a Aji 15-kpayH-5 Ha 30-Ty
D06y CNoCTEPEXEHHS.

Po3knageHHs nepokcuay BOOHIO B OpraHiami 34in-
CHIOETbCS 3aBASAKWM Aii kaTanasun, ryraTioHnepokcuaa-
3K, y rpaHysouuTax — 3a AOMNOMOrol0 Mienlonepokcu-
[a3un 3 YTBOPEHHSIM TiNOXIOPUTHOIO aHIOHY, a TakoX y
peakuii PeHToHa. Peakuis ®eHToHa NpoTikae y npucyT-
HOCTI iOHIB MeTaniB NepemMiHHOI Ba/IEHTHOCTI, 30Kpema
[BOXBa/IEHTHOrO 3ani3a. ¥ Npoueci uiei peakuii nepok-
C1A,BOOHIO PO3KNIAAETLCS 3 YTBOPEHHSAM BE/TbMM peak-
LiIMHOCNPOMIXHOIO TiApoKcunbHOro pagukany [2,3,4].

Tabnuus 2.

Bnnue kpayH-eTepiB Ha BMICT Ai€EHOBUX KOH’OraTiB i MasfioHOBOro Aianbaeriay B cupoBartui
KPOBi eKkcnepumMeHTasibHux TBapuH (M+m, n=10)

I LieHoBi KoH'toratun | ManoHoBuin pianbaerin,
03a,
PevosunHa LD50 no6a cnocTepexeHHs
15 30 15 30

KoHTponb 2,76* 2,670,18 0,91+ 0,94+

1/100 5,07 6,820,23* 3,85+ 4,32+
15-kpayH-5

1/1000 4,43% 4,85+ 3,04% 3,60+

MpuMiTKK: BMICT BUPaXeHUin B MKMOb/N; * — p<0,05 BiAHOCHO KOHTPOJIO.
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Ta6bnuusa 3.

Brname 1/1000 LD, kpayH-eTepiB Ha iIHTEHCUBHICTb CNOHTaHHOI Ta iHAYKOBaHOI Fe?*
bGioxeminoMiHecLeHLii CMpOBaTKM KPOBi Ta roMOreHaTiB OpraHiB B opraHiami iypie

(M+m, n=10)
CupoBartka KpoBi? FonoBHMiA Mo30K® MeuiHka®
PeuoBuna - - -
CMOHTaHHa iHAyKoBaHa CMOHTaHHa iHapyKoBaHa CMOHTaHHa iHpyKOBaHa
KoHTponb 4,12+ 0,32 84,3+ 8,1 58,82+ 5,77 321,4+£ 33,0 46,72+ 4,32 266,1+ 25,46
15-kpayH-5 7,28+ 0,71* 295,4+ 30,0* 77,32+7,20* | 432,8+38,5* 87,64+ 7,95* 533,2+ 48,6*

Mpumitka: - iMn/c-Mn cMpoBaTku, - iMn/c T TkaHWHK; * — p<0,05 BiAHOCHO KOHTPOJIIO.

Ockinbkn BiNbHI pagmKany yTBOPIOITLCS TiNbKM Y ABOX
OCTaHHIX i3 HOTUPbLOX NEePeNiYeHNX LWNAXIB, 8 IHTEHCUB-
HicTb BXJ1 BMMIiplOBanu y cupoBaTLi KPOBi (2 BOHa He
Ma€e GOPMEHUX E/IEMEHTIB) Ta Y rOMOreHaTax neyiHkn i
rOSIOBHOr0 MO3KY, O4EBUOHO, 3POCTAHHS iIHTEHCUBHOCTI
BXJ1y pasi nogaBaHHA €K30reHHOro nNepokcmay BOAHIO
Oyno BinoOpaeHHsIM OOCTYMNHOCTI iOHIB MeTaniB 3 ne-
pPEeMIHHOIO BaneHTHICTIO, 30KpeMa, HasBHoOCTI Fe?'. Lle
NPUNYLLLEHHS cniBnagae 3 nitepatypHuMmu gaHumm [13],
B AKMX BBaxaeTbcA, wo cucrtema H,O,-iHOyKOBaHOI
BXJ1 003BONSE OUIHUTN e(PEKTUBHICTb FreHepauii, nepLu
3a Bce, OH — pagukana 3 nepokcuay BOAHIO, 3aBOSKUN
peakuii @eHToHa. Pe3ynbraTi eKCrepuMEeHTIB CBiAYaTb
npo NiABULLEHY AOCTYMHICTb iOHIB MeTaniB 3 NepemiH-
HOIO BaNI@HTHICTIO 0COBMBO Yy CMPOBATLi KPOBi Ta ne-
YiHuj 3a aii 15-kpayH-5 Ha 30-Ty 000y ekcrnepumMeHTy
(Tadn. 4).

eKcnepuMeHTasIbHUX TBAPVH, L0 MOXe OyTu NoB’s3aHo
a0b0 3 6iNbLLOK KOHLEHTPAaLLiE HeEreMoBoro 3anisa, abo
3 BiNbLLOIO CMIPOMOXHICTIO 10 BiAHOBNEHHS 3ai3a.

MonekynsapHi MexaHidamun 6ionorivyHoi Ajii KceHobio-
TWKIB BKJ1IO4AIOTb [1Ba B32EMOMNOB’A3aHMX NPOLLECU: MO-
LUKOZXKYIOUYN Ail0 TOKCUHIB | KOMMEHCAaL,io MOpYLUEHb,
CNPSIMOBAHMX Ha MNIATPMMKY romeocTtaldy. KomneHca-
TOPHI NpoLEeCK B XiMiYHIM NaTONOrii NOAINATLCA Ha ABa
TUNW: NEPLUMIA BKIOHAE MEXAHI3MN, NOB’A3aHi 3 OYHK-
LLIOHYBaHHAM MOHOOKCUIeHa3HUX CUCTEM MafKoro ex-
[0NNasMaTUYHOro PETUKYNTYMY i CYNPSXXEHO 3 HUMK
peakuieto koH’torauii [1]. Lle B OCHOBHOMY MeXxaHi3mu
[eTOoKCUHKaLi NinOTPONHUX cnonayk. pyrui Tun noegHye
MOJIEKYNSIPHI MEXaHi3Mu, N0Kani3oBaHi y uMTo301i, Mi-
TOXOHAPIAX, NepoKcucoMax i nisocomax. Lle mexaHiamu
[eToKCHKaLii BOOAOPO3YNHHUX CMONYK [4].

Pesynbtatn exkcnepuMeHTiB AEMOHCTPYIOTb NiACKU-

Ta6bnuusa 4.

Bnaue 1/1000 LD50 kpayH-eTepiB Ha IHTEHCUBHICTb CMOHTAHHOI Ta iHAYKOBAHOI NepoKCUaoM
BOAHIO XeMiNlloMiHeCLeHLii CAPOBAaTKU KPOBi Ta rOMOreHaTiB OpraHiB B OpraHiami wypis

(M+m, n=10)
CupoBartka KpoBi? FonoBHMiA MO30K" MeuiHka®
PeuyoBuHu - - -
CMOHTaHHa iHAyKoBaHa CMOHTaHHa iHaAykoBaHa CMOHTaHHa iHAyKoBaHa
KoHTponb 4,12+0,32 415,6+40,5 58,82+5,77 3158+225 46,72+4,32 2614£217
15-kpayH-5 7,28+0,71* 728,3£70,9* 77,32+7,20* 4028+401* 87,64+7,95* 3981+377*

MpumiTtka: - iMn/c-mMn cMpoBaTky, > — iMn/c-r TkaHuHK; * — p<0,05 BiAHOCHO KOHTPOJIIO.

BioximiyHi MexaHi3Mu iHidjauji, po3ranyXeHHsa Ta
rafbMyBaHHS NTAHUIOrOBUX peakuiii y 6ionoriyHomy ce-
penoBuLLi BK/IIOYAIOTb iOHM HEremMoBOro 3anisda, ki
MaloTb HecrnapeHuin enekTpoH, ik HeoOXiaHMIA KOMMO-
HEHT UMX npouecis [2]. 3 ogHoro 6oky, ioHn Fe?* cnpus-
I0Tb aKTMBaLii MEPEKNCHOrO OKMCHEHHS NiNigiB, LWASXOM
YTBOPEHHS HOBMX NAHLOrNB 3aBOSKN B3aEMOLi 3 rigpo-
nepokcuaamMmu ninigis Ta reHepauii rigpoKCUIIbHOro pa-
aunkana y peakuii dentoHa [3,13]. 3 iHworo 60oky, Fe?*
MOXe B3aEMOZIATU 3 pagukanamu, npueoasin o odpu-
By naHutora. Npn HU3bKMX KOHLEHTpAaLIaX rigponepok-
cuajB Ta Hag MWKy ioHiB Fe?* 3 GiNnbLuoto BipOrigHICTIO
OynyTb BinOyBaTUCA peakLii 3 y4acTio pagvkanis, TOOTO
ioHn Fe? 6yayTb BUCTYNaTK Yy SIKOCTi aHTUOKCUOAHTHOI
cuctemu. Y pasi piBHMX abo 6M3bKMX KOHLIEHTpaL,l Yy
KNiTWHI rigponepokcunaie Ta ioHie 3anisa, ioHn Fe?* Buko-
HYIOTb POJIb CUIILHOIO KaTanisatopa npouecis MNOJ [2].
TakM YMHOM, KOHLEHTpPAaLLig ioHiB Fe?* € ¢pakTom, cnpo-
MOXHUM perynioBatn npouec nepokcupadii ninigis.
Hani, wo xapaktepuayote H,0, -inaykosaHy BXJ1, cBif-
yaTb Npu BinbLly edekTUBHICTL reHepalii OH-pagnkana
3 nepokcuay BOAHIO 3aBAsky peakuii PeHToHa y neyiHuj

JIEHHS NPOLLECIB MIKPOCOMasTIbHOMO OKMCHEHHS B MEYiHLL
TBAPWH, WO NiATBEPAXKYETLCS 30iNbLUEHHSM LUBUOKOCTI
CMOXWMBAHHS KUCHIO MiKpOCOMaMu, LWBUAOKOCTI OKWUC-
nenns HALDH,, 3pocTtaHHam aemetunasHoi, HAL(D)
H-unTOXpoM Cc-peaykTasHoi akTUBHOCTI, MiOBULLLEHHAM
BMICTy umToxpomy P-450. YpaxyBaHHS 4aCOBMX Xapak-
TEPUCTUK OUHAMIKM 3MIHW UMX MNOKA3HWKIB L03BOJSSE
3p0o6UTK BMCHOBOK MPO iHAYKOBaHWI GiOCMHTE3 MIiKpPO-
COMasibHUX (EPMEHTIB MOHOOKCUIeHa3HOi CUCTEMMU.
15-kpayH-5 MOXHa BigHECTU OO0 IHOYKTOPIB MiKPOCO-
MaslbHUX MOHOOKCUIEHa3 LUMPOKOrO CHEKTPY Aiji; BiH
3paTteH npuckoptoBaTn BioTpaHchopMaLito YNCNEHHUX
KCeHOOBIoTuKIB, 36iNbLUyO4M BMICT 1 aKTUBHICTb LUTOX-
pomy P-450, a Takox aktuytoun HAODH-umToXpom
P-450-penykTtagdy. MiaCUNeHHs LUMTOXPOMPEyKTa3HOi
aKTMBHOCTI MIKPOCOMaJsibHOI dpakuii nedviHkn ekcne-
PUMEHTaNbHUX TBAapWH BHACNIOOK iHAYKYHOYOI Aii kpa-
YH-eTepy Npu3BoauTb A0 ,HafpyXeHHs” cuctemm 6io-
TpaHchopMaLlii KceHOBIOTUKIB.

AKTMBaLLii MOHOOKCUIreHa3Hoi CUCTEMM renaToLunTiB
CYNPOBOOXYETLCS, SIK MPaBWO, reHepauielo Cynepok-
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CUAHWNX pagukanis, NePeKnCY BOAHIO, OpPraHiyHmMx nepe-
KWCiB, MOCUNEHHSAM NEPEKMCHOIr0 OKMCHEHHS Niniais [2].

YTBOpPEHHA 3 NONIHEHACUYEHNX XMUPHUX KUCIOT pe-
YOBUWH 3 CYNPSXKEHNMMM NOABIMHNMMN 3B’A3KaMWN — AIEHO-
BMX KOH’tOraTiB — € O4HUM 3 OCHOBHUM KPUTEPIiB Bifib-

HOI fii”, ka 3aBasikM CBOI cTabiNbHOCTI MPOHUNKAE B YCi
CTPYKTYPU KNITUHW, BioAaneHi Bif, MiCUs YTBOPEHHS, 3
HACTYMHUM iX NOLUKOIKEHHSM [14].

BucHoBku

1. ODocnipxyBaHuin 15-kpayH-5 nigcunioe npouecu

HOPaAMKaNbHOrO OKUCHEHHS. YTBOPEHHS OiEHIB, a MNOTiM
rigponepekucis ninigis y 6iomembpaHax cnpusie BUHMK-
HEHHI0 B rigpodobHOoMY ninigHoMy billapi rigpodinbHMX
KnacTepiB, Y siki MOXe NPOHMKaTN BOAA, CMIPUSIIOYN PO3-
PUXIEHHIO MeMbpaHn, a TakoxX Fe?*, Lo MoxXe iHayKyBa-
TV peakLilo pO3rany>XeHHs1 NaHLLIOTIB i MOCUIEHHs nepe-
KNCHOr0O OKMCHEHHS Nninigis.

ManoHoBuin gianbgerin, OAnH 3 BTOPUHHUX NPOOYK-
TiB MOJ1, € nonepeyHo-3WwmnBauMM GipyHKLIOHANBHUM
peareHToM, WO MOXEe B3aEMOAIATN 3 aMiHO-BMICHUMM
Giomonekynamu (amiHokucnotamu, 6inkamu, HykJeo-
TNAAMK, HYKNEIHOBUMW KUCAOTaMu, amiHOBMICHUMM
BYrfieBOgaMu i ninigaMmn) 3 yTBOPEHHAM BUCOKOMOJEe-
KYNSPHUX NPOAYKTIB 3 BHYTPILUHBbO- Ta MXMONEKynsp-
HUMK 3wmnskamu Tuny LLinddgosmx cnonyk. ManoHosuin

MiKPOCOMAa/IbHOMO OKVUCHEHHS 3a PaxyHOK NiABULLLEHHS
LUIBMAKOCTI CMOXMUBAHHS KWUCHIO, OKMCHEHHa HAL®MH,,
iHAykoBaHoro 6iocnHTesy untoxpomy P-450.

2. MpopaykTn BioTpaHchopmalii kpayH-eTepy 0030-
3anexHo niacunoI0TbL NPOLECU BiNbHOPAAMKAIbHOIO
OKMCHEHHS, LLIO NPOSIBASETLCSH B aKTMBALLii NepekKncHOro
OKUCHEHHS ninigiB (HaKoMMYeHHs LOieHOBUX KOH’toratiB
Ta MasIOHOBOrO AjanbAaeriay), NiaABULLEHHI piBHS BioxeMi-
NIIOMIHECLIEHLIji.

MepcnekTBM noganblwnx pocnipgxeHb. B no-
Janbliomy 6yno 6 uikaBo AOCHIANTY BMIMB KPAyH-CMO-
NyK Ha docooninigHUi cknag, peuentopHui anapat
MeMOpaH KJiTUH Ta NOCTPELENTOPHY JIAHKY TPaHCMICIT
BHYTPILLIHLOK/TITUHHOIO CUrHaY B OPraHi3Mi TEMIOKPOB-

nianbgerig po3rmsanaeTbCa 9K 0gHa 3 MOJIekyn ,ANCTaHT- HUX TBAPWH.
Nitepartypa

1. Archakov A.l. Mikrosomalnoe okislenie / A.l. Archakov. — M.: Nauka, 1975. — 327 s.

2. Baraboy V.A. Okislitelno-antioksidantnyi homeostaz v norme i patologii / V.A. Baraboy, D.A. Sutkovoy. — K.: Naukuva Dumka,
1997.-420s.

3. Vladimirov Yu.A. Otsenka antiokislitelnoy i antiradikalnoy aktivnostei veshestv i biologicheskih ob’ektov s pomoshiu
zhelezoinitsiirovanoi hemiliuministsentsii / Yu.A. Vladimirov, M.P. Sherstnev, T.K. Azimbaev // Biofizika. — 1992. — Ne 6. -
S.1041-1047.

4. Zhukova T.V. Adaptatsionnye reaktsii organizma kak kriterii reglamentatsii himicheskih zagriazniteley okruzhayushey sredy /
T.V. Zhukova // Gigiena | sanitaria. — 1997. — Ne 6. — S. 66-68.

5. Kagan V.E. lzuchenie mehanisma fermentativnogo NADFH-zavisimogo perekisnogo okislenia lipidov v membranah
endoplazmaticheskogo retikuluma / V.E. Kagan, E.M. Serbinova, A.A. Minin // Biohimiya. — 1985. — Ne 6. — S. 986-991.

6. Kauhin A.B. Ekstraktsia lipidov smes’iu geptan-izopropanol dlia opredelenia dienovyh kon’iugatov / A.B. Kauhin, B.S. Ahmetova
// Lab. Delo. — 1987. — Ne 6. — S. 335-337.

7. Lakin K.M. Biotransformatsia lekarstvennyh veshestv / K.M. Lakin, Yu.F. Krylov. — M.: Meditsina, 1981. — 304 s.

8. Lang S.M. Laboratornaya krysa / S.M. Lang, R.P. Wilson // Laboratornye zhivotnye. - 1993. — Ne 2. - S. 101-110.

9. Lemeshko V.V. Sistema mikrosomalnogo okislenia pri razvitii i starenii organisma / V.V. Lemeshko // Biohimia. — 1980. — Ne 11. —

S. 1964-19609.

10. Lutsevich I.N. Izuchenie toksichnosti produktov transformatsii himicheskih veshestv v usloviyah ostrogo opyta / I.N. Lutsevich //
Zdorov’e naselenia | okruzhayushaya sreda. — Saratov: SGU, 1986. — S. 68-70.

11. Maksiutina N.P. Perspektivy primenenia kraun-efirov dlia ekstrakisionno-fotometricheskogo opredelenia shelochnyh metallov v
lekarstvennyh preparatah / N.P. Maksiutina, PA. Vetiutneva, A.Yu. Nazarenko, FA. Mitchenko // Farmakologicheskiy zhurnal. —
1991. - Ne 3. - S. 67-74.

12. Orehovich V.N. Sovremennye metody v biologii / V.N. Orehovich. — M.: Meditsina, 1977. — 371 s.

13. Popova L.D. Otsenka stabil’nosti biologicheskih membrane metodom hemiliuministsentsii / L.D. Popova, S.A. Stetsenko //
Problemy kriobiologii. - 2001. — Ne 4. — S. 3-7.

14. Fedorova T.N. Reaktsii s tiobarbiturovoy kislotoy dlia opredelenia malonovogo dial’degida krovi metodom fluorimetrii /
T.N. Fedorova, T.S. Korshunova, E.G. Larskiy // Lab. Delo. — 1983. — Ne 3. - S. 25-28.

15. Hiraoka M. Kraun-soedinenia, svoistva i primenenia / M. Hiraoka. — M.: Mir, 1986. — 277 s.

16. Komoth S.A. Interaction of Ca?* with endoplasmic reticulum of rat liver: A standardized procedures for isolation of rat liver micro-
somes / S.A. Komoth, K.A. Narayn // Anal. Biochem. — 1972. — Ne 1. - P. 53-61.

17. Omura T. The carbon monooxide-binding pigment of liver microsomes. Evidence for its hemoprotein nature / T. Omura, R. Sato //
Biol. Chem. — 1964. — Ne 1. - P. 2370-2378.

YOK 613-615.092.044:616.099.036

BIOJIOTIYHI E®EKTU 15-KPAYH-5 NPU Ali HA AKTUBHICTb CUCTEMU MIKPOCOMAJIbBHOIO OKUC-
HEHHSA TA BUIbHOPAOUKAJIbHI NPOLIECU Y NIATOCTPOMY EKCNEPUMEHTI

KpaTteHko P. I.

Pesiome. B cTtaTTi npencraeneHi pesynstaty 6ionoriyHoi aji 15-kpayH-5 Ha cuctemMy MikpoCoOMaibHOrO OKUCHEH-
HSl Ta BiNlbHOpaAMKanbHi Npouecu. EkcnepnmMeHT npoBoaunn Ha 6invx Lypax-camMmusax niHii Bictap TpboxmicayHoro
Biky. 15-kpayH-5 BBOANNN TBAPUHAM LLLOAEHHO Y BUMSAI BOOHOMO PO3YNHY Yepe3 30HA, Y LLUAYHOK NPOTArOM O4HOMO
micauay 1/100 LD, ta 1/1000 LD, wo ctaHosuino 13,5 1a 1,35 Mkr/kr. KOHTPOSIbHI TBAPUHM OTPUMYBAM BOAOMPO-
BiAHY BoAy. JocnioxysaHuii 15-kpayH-5 akTMByBaB NpoLECH MiIKPOCOMAasIbHOMO OKMCHEHHS 3a PaxyHOK MigBULLEHHS
LUIBUAKOCTI CMOXMBAHHS KNCHIO, OKMCHeHHA HALLDH,, iHaykoBaHOro 6iocmHTesy umtoxpomy P-450. MpoaykTun Gio-
TpaHcdhopMmauiji KpayH-eTepy 40303aNeXHO0 NiACUIIIOBaNN NPOLECH BiflbHOPAAMKaibHOMO OKUCHEHHS, WO NPOosBsa-
N10CS B aKTUBALLT MEPEKMCHOIrO OKMCHEHHS NiNiAiB (HAKOMWYEHHS OIEHOBUX KOH’OraTtiB Ta MaJIoHOBOIrO fianbaeriny),
nigBULLLEHHI piBHS BioxeMintoMiHecLeHLii.
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Knio4voBi cnoBa: 15-kpayH-5, MikpocoManbHE OKMCHEHHS, BiIbHO paaukasibHE OKMCHEHHS, MafIlOHOBUI dianbae-
rig, OiEHOBI KOH’toratu, 6ioxemMintoMiHiCLLeHLLA.

YAK613-615.092.044:616.099.036

BUOJIOTMYECKUE 3DEKTbI 15-KPAYH-5 NMPU AEACTBUU HA AKTUBHOCTb CUCTEMbl MUKPOCO-
MAJIbHOIO OKUCJIEHUY U CBOBOAHOPAOUKAJIbHbIE MPOLLECCbI B NOOOCTPOM 9SKCMNMEPUMEHTE

KpaTteHnko P. U.

Pesiome. B cTatbe NpeacTasneHbl pesysrtaTel OMONOrnyeckoro AencTams 15-kpayH-5 Ha CUCTEMY MUKPOCOMaslb-
HOrO OKWUCNEHMST U CBOOOAHOPaANKasbHbIE MPOLLECCHl. IKCMEePUMEHT NMPOBOAMAN HA BesblX Kpblcax-caMuax JIMHUK
Buctap TpexmecsiyHOro Bo3pacta. 15-kpayH-5 BBOAWAN XMBOTHbIM €XEeOHEBHO B BUAE BOAHOro pacTeopa 4yepes
30H[, B XeJyI0K Ha NpOoTsXeHun onHoro mecsaua B 1/100 LD, ta 1/1000 LD, 4to coctasnsno 13,5 1a 1,35 MKr/Kr.
KOHTpOnbHbIE XMBOTHBIE NOy4anu BOAONPOBOAHYIO Boay. Mccnenyembin 15-kpayH-5 akTMBMpoBasn npouecchl Mu-
KPOCOMasbHOIrO OKMCIIEHUS 3a CHET MOBbILLEHMS CKOPOCTU NOTPEebneHns KMcnopoaa, OKUCeHns HA,EI,CDH2, VHOYLN-
poBaHHOro 6mocuHTesa umtoxpoma P-450. MpoaykTel 6UoTpaHCchOpMaLLMM KpayH-3durpa 4O303aBUCUMO YCUANBANA
npouecchbl CBOOBOAHOPAANKANBHOIO OKUCIEHUS, HTO MPOSIBASNIOCH B aKTUBALMKN NEPEKVUCHOIO OKUCNEHUS NIMNNA0B (Ha-
KOMIEHNSI ONEHOBbIX KOHBIOraTOB U MaIOHOBOIO AnanbAernaa), NOBbILLEHNN YPOBHSA BUOXEMUTIIOMUHUCLEHLNN.

KnioueBble cnoBa: 15-kpayH-5, MnkpocomasibHoe OK1cneHne, cBo6oaHopaanKanbHOe OKUCIEHNE, MaOHOBbI
avanbaeruz, UEHOBbIE KOHbIOraTbl, GBUOXEMUMIOMUHUCLEHLNS.

UDC 613-615.092.044:616.099.036

BIOLOGICAL EFFECTS OF 15-CROWN-5 INFLUENCING ON MICROSOMAL OXIDATION SYSTEM ACTIVITY
AND FREE-RADICAL PROCESSES AT SUB-ACUTE EXPERIMENTS

Kratenko R. I.

Abstract. Crown-ethers structure is represented by macroheterocyclic systems with 9-60 atoms in the cycle.
One third of the atoms are etherized oxygens which are separated by ethane groups. The most important property of
macrocyclic polyethers is their capacity of forming stable complexes with salts of alkaline and other metals including
the metal cation to their molecular niche.

Objective. Investigation of 15-crown-5 influence upon microsomal oxidation system activity and free-radical
processes in the rat organism at conditions of sub-acute experiments.

Object and methods. The experiments were performed using Vistar line white rats (three month of age). The
experimental animals were administered with 15-crown-5 (water solution) within one month (daily) per orally in 1/100
and 1/1000 LD, (13.5 and 1.35 mkg/kg). The control group of animals was given water. The state of microsomal
oxidation was evaluated by respiratory and enzymes activity and cytochromes P, , and b, contents. The contents
of dienic conjugates and malonic dialdehyde as well as the measurement of tissue biochemiluminiscention levels
signified the development of free-radical oxidation and lipid peroxidation.

Investigation results and their discussion.15-crown-5 1/100 ta 1/1000 LD, action resulted in the elevation
of NADPH, oxidation velocity and cytochrome P, contents on 15" and 30" experimental days (by 100-110 % on
average). The investigated crown-ether did not influence cytochrome b, contents, which allows suggesting the latter
notto be the limiting link in crown-ethers biotransformation by monooxigenase system. The obtained results correlated
with the increase in demethylase activity of microsomes. The investigated crown-ether also significantly induced
NADPH- and NADH-cytochrome c-reductase activity, and, thus, influenced two electron-transport microsomal
chains of experimental animals organism. 15-crown-5 1/100 and 1/1000 LD, action resulted in the augmentation
of lipid peroxidation pronouncedly increasing dienic conjugates and malonic dialdehyde contents in blood serum of
experimental animals. The measurement of spontaneous biochemiluminiscence (BCL) displayed the crown-ether to
increase thisindexin blood serum (by 76%) and brain (by 31%) compared with the control magnitudes. The xenobiotics
did not alter the in the liver of experimental animals though. Fe?*-induced BCL of blood serum got elevated by 250%,
and of brain and liver — by 65 and 100% respectively in the action of 15-crown-5.

The experimental results demonstrate enhancing the processes of microsomal oxidation in the animals liver, and
taking into consideration the dynamics of the indexes alterations, one could draw a conclusion about the induction of
monooxigenase system enzymes synthesis by 15-crown-5. The stimulation of liver microsomal faction cytochrome
reductase activity leads to straining the xenobiotics biotransformation system. Activation of hepatocyte monooxigenase
system is accompanied, as a rule, by generation of superoxide radicals and enhancing lipid peroxidation. Formation
of substances with paired double bonds (dienic conjugates) facilitates appearance of hydrophilic clusters in the
continuous hydrophobic lipid bilayer, in which water and iron ions may penetrate. The former could stimulate the
membrane destabilization; the latter might induce the reaction of branching the fatty acid residues chains, and
stimulate lipid peroxidation further on. Malonic dialdehyde may be considered as a molecule of distant action, which,
due to its stability, penetrates almost all of cellular structures, bringing up their following destruction.

Conclusions

1. 15-crown-5 activates microsomal oxidation processes by increasing oxygen consumption velocity, NADPH,
oxidation, and cytochrome P, inductive synthesis.

2. The crown-ether biotransformation products dose-dependently enhance processes of free radical oxidation,
which was revealed as lipid peroxidation activation (malonic dialdehyde and dienic conjugates accumulation), and
biochemiluminescence induction.

Keywords: 15-crown-5, microsomal oxidation, free-radical oxidation, malonic dialdehyde, dienic conjugates,
biochemiluminiscence.
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