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METOAWYHE OBI'PYHTYBAHHSA HEOBXIAHOCTI KOMMJIEKCHOIO nigxoay
A0 BUBHEHHA METABOJ1IS3MY NOBEPXHEBO-AKTUBHUX PEHOBUH

XapkiBCbKui HaLiOHaNbHUA MeanYHul yHiBepcuTteT (M. XapkiB)

HaHe pocniopkeHHs € dparMeHTOM HaykoBO-A40-
cnigHoi poboTn «EkcnepumeHTanbHe OOrpyHTYBaHHS
NPOrHo3y Hebes3nekn Ta KopekLii CTPYKTYpHO-natore-
HETUYHUX NOpPYLUEHb B OPraHiaMi B npo6aemi po3pobku
ririeHiYHMX HOPMATMBIB MOBEPXHEBO-AKTUBHUX PEYOBUH
ans Boay Bogoim» (peectpadiiHmiin Ne 0115U000233),
fIKa BMKOHYETLCH B XapKiBCbKOMY HaLjOHaNIbHOMY Me-
OMYHOMY yHiBEpCUTETI 3a 3amoBfieHHaSM MO3 YkpaiHu.

BcTtyn. Ha cydacHoMy eTani ririeHiyHa pernameH-
Tauis XiMiYHUX PEYOBUH Yy BOAi BOOONM HEMOXIMBA 6e3
PO3KPUTTS MexaHi3MiB ix BionoriyHoi aji, naroreHesy iH-
TOKCMKaLi, TOKCUKOKIHETUKM | TOKCMKoauHamikm [1,2,3].

OCHOBHVM OpraHoMm, LU0 MifOaeTbCs BMIMBY HYXO-
PiaHNX XiMIYHUX PEYOBWH €, MepPLL 3a BCe, NediHka [4]. 3a
JaHMK HAyKOBOI niTepaTypu, AOCUTb 3HA4YHA KiNbKiCTb
XiMIYHUX PEYOBUH € renaToTokcu4yHuMmn [5,6].

MeTta po6OoTM — O0OrpyHTYBaHHA HEOOXiOHOCTI
KOMIJIEKCHOIO Miaxo4y A0 BMBYEHHS mMeTaboniamy no-
BEPXHEBO-AaKTUBHUX PEYOBVH.

OG’ekT i MeToaM AocnimKeHHs. Y poboTi BUKO-
PUCTaHO XiMIYHO 4MCTi 3padku peyoBuH MOE-JIN-2102
— noniokcunponineHrnikones, MOE-J1n-3603-2-12 — noni-
oKCUnponineHokcneTuneHTpuon, metunkapbiton (MK)
i 2-meTokcuetaHon (2-ME) 3 pernameHToBaHUMU i-
3UKO-XIMIYHUMUN XapaKTepPUCTUKaMu: JOOPe PO3UMHHI Y
BOJj, crnvupTax, 6eH307i, ToNyoni; 3a arperaTtHMM CTaHOM
— B’A3Ki, WiNbHi i npo3opi pianHn. ByB npoBeaeHun ririe-
HIYHWI €KCNEPUMEHT, IKMA BUKOHYBABCS Bi4MNOBIAHO 00
3aranbHOMNPUMHATUX METOAMYHMX nigxonis [5]. Aocni-
[KeHHs npoeefeHo Ha 120 cTaTteBo 3pinunx Lwypax AiHii
WAG T1a 110 Muwax B NigrocTpomMy ekcrnepuMeHTi Tpu-
BanicTio 60 ai6. TBapmHM 3HAXOOAMNCS B CTaHOAPTHUX
YMOBax BiBapit0. YTPMMaHHS Ta CNOCTEPEXEHHS 3a TBa-
pyvHaMu NPOBOAMIIUCH Y BiAMOBIAHOCTI 3 MNONOXEHHSAMMN
«3araslbHOETUYHUX MPUHLMMNIB EKCMEPUMEHTIB HA TBa-
puHax», gKi y3romkeHi Nepwmm HauioHanbHUM KOHrpe-
com 3 BioeTtukm (Kuis, 2001), «EBponencbkoi KOHBEHLLi
Npo 3axUCT XPebeTHUX TBAPWH, SKi BUKOPUCTOBYIOTLCS
3 eKCnepuMeHTaNbHOK Ta HaykKoBOK MeTow» (Ctpac-
Oypr, 1986). CtatucTuyHe onpauoBaHHS pe3ynbTaTiB
3MINCHIOBANOCS 3 BUKOPUCTAHHAM METOAIB BapiauiiHoi
cTatucTukm i kputepito CteaeHTa-diwepa.

Pe3ynbratm pocnigkeHb Ta iX OOroBOpEeHHS.
Pesynbsrat roctporo eKcnepuMeHTy, NPOBEAEHOr0 Ha
Lypax Ta MyLLax AO3BONSAIOTb y3araibHUTU HACTYMHE.

KniHiYHa kapTnHa rOCTPOro OTPYEHHS OS5 BCiX 4OCHI-
IDKYBaAHMX PEYOBUH Masia CX0Xi CUMMATOMMW iHTOKCUKALLi.
Ha nepLuomMy nnaxi BUCTynanu nopyLLEHHS reMoanHaMi-
KW, OUXaHHS Ta GYHKLOHYBAHHS LEeHTpanbHOi HEPBOBOI
cucteMn. 3a pesynbrtatamMu Habinbll TOKCUYHUM BU-
asunmnca NOE-JIN-2102 i 2-meTokcueTaHon, HalMeHLLU
TOKCUYHUM — MeTunkapbiton. 3a 3HadeHHamu J1
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MOE-JIn-2102, NOE-J1n-3603-2-12 i 2-MeTOKCHeTaHonN
BiIHOCATLCHA 00 MOMIPHO TOKCUYHUX pe4vyoBUH (3 Knac
Hebeanekn), a MeTunkapbiTon — 40 Mano TOKCUYHUX
pe4voBuH (4 knac Hebeanekn). MaTomopdonoriyHi gochni-
[KEHHS BKa3YIOTb, NepLU 3a BCe, Ha NOPYLUEHHS MeYiHKn
Ta HUPOK. BnOoBoi Ta cTaTteBoi YyTAMBOCTI HE BCTAHOB-
NEHO.

BuseneHe B natoMopdonoriyHmx JOCAIAXKEHHSAX NO-
PYLUEHHS MEYiHKM Ta HUPOK 06YMOBWMO NMepLLoOYeprose
BMBYEHHSA NPOAYKTIB rigponiT4HOI AeCTPYKLIi Ta TpaHC-
dopmauii 3 OLHKN MOXJIMBOIO renaTtoTOKCUYHOI O BNJU-
BY 32 YMOB NiAroCTPOro eKCnepumMeHTy.

3 BpaxyBaHHSM 3a3HAYEHOro AOLSIbHO BUBYEHHS
ocobnunBocTei bionorivyHoi aii MAP Ta OCHOBHMX NPoOyK-
TiB iX AECTPYyKUii noYyaTn camMme 3 OUiHKM PYHKLIOHANbHO-
rO CTaHy MeYiHku LWypiB B yMOBaXx NiArocTporo ekcnepu-
MeHTY (TpuBanicTio 60 aib).

BueHumn [7,8] nepekoHnMBO 4OBEAEHO Barome 3Ha-
YEHHS1 AETOKCUKALIMHOI DYHKLLT NEYiHKM, LLO B 3HAYHIN
Mipi 3yMOBJtoEe MeTab0i3M XiMIYHMX PEHOBUH.

3okpema, nepwa ¢asa xapakTepmuyeTbCs OKUCHO-
BiAHOBNIOBaNbHUM ab0 riapPONiITUYHUM NEPETBOPEHHSM
XiMIYHUX PEYOBUH 3 YTBOPEHHSAM MOASAPHUX (DYHKLO-
HaNbHUX TPYM; Opyra — XapakTepu3yeTbCsA peakLisiMn
KOH’torauii NpoMiXHMX NpoaykTiB MeTaboniamy XiMidHuX
PEYOBUH 3 EHAOreHHUMMK cybcTparamu (rnyTaTioHOM,
FMIOKYPOHOBOIO  KUCNOTOI, CynbdaToM, METUNbHUMM
rpynamu S-aneHo3uIMeTIOHIHOM, TOLLO) 3 YTBOPEHHSM
NONSIPHUX CMOMNYK.

Pag astopie [9,10,11] BMCAOBAIOE MNPUNYLLEHHS
Woao0 TonorpadivyHMx 0cobBMMBOCTEN NOLLKOAXKEHHS Ne-
YiHKM, NOB’A3aHUX 3i CTPYKTYPHOIO Ta PYHKLLIOHANBHOIO
HEOAHOPIAHICTIO LIbOro Opraxy.

Tak, Hanpuknaga, renaTtounTn NepLUoi 30HN aunHyca
npuAAralTb 00 NMOPTabHUX TPAKTIB, TOMY OTPUMYIOTb
OinblUe KMCHIO Ta MOXWUBHUX PEYOBUWH; MICTATb OinblLue
MITOXOHZPI, BHACNIOOK YOro B HMX Binbll iHTEHCMBHO
NPOTIKaloTb EHEePreTUYHI NPOLLECU, OKUCIEHHST XUPHUX
KWCIOT, CUHTE3 CEHOBUHN Ta MIOKO3M.

[enatoumTn TpPeTbOi 30HM (MNEPUBEHO3HI) XapakTe-
puayloTbcs BiNbll akTUBHUMKW MpoLecaMn BioTpaHc-
dopmauji XiMiYHUX PEeYOBUH 3 BIAHOCHUM AediLMTOM
dEepPMEHTIB-aHTUOKCUAAHTIB i GEPMEHTIB KOH'toradiji, Lo
NPU3BOAWTbL 0 YTBOPEHHS BiNbLUOI KifIbKOCTi peakLijin-
HO34aTHUX MeTaboniTiB.

®yHKLUjOHaNbHY aKTUBHICTb MEYiHKX OLiHIOBanM Ha
LLypax 3a CTaHOM MexaHi3MiB JeToKcuKaLlji, MeTaboriy-
HOIO aKTMBHICTIO MITOXOHAPIN renaTtoumTiB, akTUBHICTIO
OKCWAAHTHO-aHTUOKCUAAHTHOI CUCTEMU, IHAMKATOPHUX
bepMeHTIB.

BcTaHoBneHo, Wwo Hanbinbll TOKCUYHWUIA cepen, Oo-
cnimxysaHmx pevosuH MAP-2102 y nosi 1/10 OJ1,, Ha
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60-Ty 00Oy npu nepopasibHOMY HaOXOOKEHHi OO opra-
Hi3MY LLYPIB BUKIMKAE Y MIKpOCOMax renaToumTiB 3HN-
KEHHS aKTUBHOCTI PEPMEHTIB.

Hosa 1/1000 U1, € HepnjloHOot0 Ha aKTUBHICTb AETOK-
CUKaLiiH1X GEPMEHTIB.

KpiM TOro, BiAMIYEHO 3HUXEHHHA BMICTY 3arasibHuX
rNOKYPOHiAiB npu Tpmeanin gji NAP-2102 i 2-meTokcu-
eTtaHony. Npu ubOMYy PEECTPYBANIOCH TAKOX 3HUXKEHHSA Y
neYiHui LWypiB BMICTy 3aranbHuX cynbdaTis npy BBEOEH-
Hi MAP-2102y nosi 1/10 OJ1,, B cepeaHboMy Ha 42%, ay
no3i 1/100 A1, - Ha 28%.

Bnnuve 2-meTokcreTaHoy xapakTepuayBaBcs OinbLu
CYTTEBUM 3HUXEHHSIM BMICTY 3arajibHuUX cynbdartis: Ha
72% pnsa po3n 1/10 A, 7a 47% nna nosm 1/100 AJ1,.

BuLieHaBeneHi pesynsraty ceig4aTth NPO NPUrHIYEH-
HA 0EeTOKCUKALINHOT QYHKLIT NEeYiHKN LypiB Npu BRUBI
BCiX AOCAIOXYyBaHMX Pe40BUH y nosax 1/10i1/100 AJ1, .

BcTtaHOBNEHO, WO MNOPYLUEHHA OETOKCUKALMHOI
DYHKUIT NeviHKM MOXe BYTU TaKOX NOB’A3aHO 3 NOCUIIEH-
HaM npouecis MOJ1. Mpo akTMBaLLito OCTaHHLOIO CBIA-
YNTb CYTTEBE 3POCTAHHSA BMICTY Y nediHui wypis MOA/aj-
€HiB Ha 60-Ty noby aji MAP-2102 Tta 2-meToKkcueTaHony
y no3ax 1/10 OJ150 (BianosiaHo Ha 177/88 % i 212/125
%) i1/100 OJ1,, (BionosiaHo Ha 89/41 % i 118/69 %). Ha
TNi 3pOCTaHHSA KinbkocTi NpoaykTie MOJ1 y neviHui wypis
CIMOCTEPIraeTbCA 3HVXXEHHS PIBHS BiAHOBIEHOIO ryTarTi-
OHY Mpwu NiABULLEHHI OKUCNEHOTO.

Ha 60-1y poby MAP-2102 i 2-meTokcueTaHon y
nosax 1/10 i 1/100 OJ1,, CYTTEBO MPUrHIYYlOTb aKTUB-
HiCTb MeMOpaHO3B’a3aHnX (pEepMeHTIB — [IOKO30-6-
docdaTasu i Tpuntodan-2,3-4ioKCUreHasn y Mikpoco-
MasbHI dpakLii renaTounTiB LWYypIB, a y CUpoBaTLi KPOBI
NigBULLYIOTb BMICT iHOAMKATOPHUX depMeHTiB — AnAT i
ACAT.

BuaBnenHa guHamika 3MiH akTUBHOCTI MEYiHKOBUX
depMeHTIB CBIOYNTb NPO TOKCUYHE YPaXEHHS renaro-
LMTIB, O CYNPOBOMKYETHCHA NOPYLLUEHHSIM LLNICHOCTI iX
MeMOpaH.

3a pesynbratamu nigrocTporo eknepumeHty [MAP
2102y posi 1/10 AJ1,, Ha 60-Ty o6y BNIMBY NPU3BOAMNB
[0 CTaTUCTUYHO 3HAYYLLOrO, MO BiAHOLUEHHIO A0 KOHTP-
Olt0, 3HMXXEHHS Y MIKpOCOMaxX renaToumTiB akTUBHOCTI
YOOD-IT y cepenHboMy Ha 59 %, Tomi 9k y nosi 1/100
)1, HaBnaku, [o cnocTepiranocs NiABMLLEHHS aKTu1B-
HoCTi pepMeHTy Ha 38 %.

Taka > guHamika 3MiH cnocTepiranacsa n 'y Bunagky
akTmBHOCTI N-AT nocTtmiToxoHApianbHOI dpakuji rena-
ToumTiB LWypiB: Ha 60-Ty noby aii MNAP 2102 y nosi 1/10
1., BUKIMKEB iT CTAaTUCTUYHO 3HAYYLLE, NPV MOPIBHSAHHI
3 KOHTPOJIbHOIO PYMOI0 TBAPUH, 3HMXXEHHS B CEPEaHbO-
My Ha 36 %, a'y nosi 1/100 i1, — cyTTeBe MiaBULLEHHS
Ha 114 %.

Y BunaaKy BNAMBY HA OPraHi3m LLypiB NPOAYKTY rif-
pONITUYHOI AecTpykuji Ta TpaHcdopmauii MNAP - 2-me-
TokcueTaHony y nosi 1/10 [J1,, peectpysanocs [0CTO-
BipPHO 3HauylLLle, MO BiAHOLLEHHIO [0 KOHTPOSIO, Ta BinbLu
BUpasHe, Nno BigHoweHHo 0o MAP-2102, 3HMXeEHHS ak-
TnBHocTi YOD-I'T i N-AT BignosigHo Ha 45 i 64 %. TeH-
OEHLS 00 3HUXKEHHS aKTUBHOCTI LMX hepMeHTiB 36epi-
ranacs v y BMnagky gii 2-metokcuetaHony y nosi 1/100
OJ1,, (Ha 1845 % BinnosiaHo).

OTpumaHi pesynbtatv cBigyaTtb, WO TpuBana ngjs
[OCNimKyBaHMX peqoBuH y aosax 1/10i 1/100 AJ1, Bu-

KNMKAE MNPUrHIYEHHSA AETOKCUKALIMHOI DYHKLIT neviHku
wypie. BuasneHe nioBuweHHs aktuBHocTi YOAD-IT wmi-
KpocomanbHOi ¢pakuji Ta N-AT nocTMITOXOHApPIaNbHOI
dpakuii renatounTiB y BUnNaaky Tpusanoro snamey MNAP-
2102 y posi 1/100 OJ1,, moxHa po3rmisaati Sk 3axumc-
HO-MPUCTOCYBasbHY PeakLjil0 OpPraHiaMy ekcnepumMeH-
TanbHUX TBapuH. Lis peyvoBuH y nosi 1/1000 OJ150 He
NOpPYLUYE AETOKCUKALiMHY PYHKLLIIO MEYIHKN.

[MeBHi KOHUEHTpAaLii Yy>XOPIAHMX XiIMIYHMX PEYOBUH
NPV HaOXOMKEHHI OO0 OpraHiaMy MOXYTb BUKIMKATU
OKCUAATUBHUIA CTPEC, L0 MPOSBASETLCSA MOCUIIEHHSM
BiflbHOPaAMKaNbHUX MPOLECIB Ta HAKOMUYEHHSIM B Op-
raHax i TKaHuMHax MPOAYKTIB MEPEKNCHOro OKMCHEHHS
ninigig (NOJ1). HaanuwikoBi KOHUEHTpALji NepekncHmUx
CMNOJMlyK MatoTb TOKCUYHY Ail0, A5 HeMTpanisauii akoi B
OpraHiami icHye HecrneuudiyHa aHTUOKCUOAHTHA CUCTe-
Ma, NpeacTaBfieHa, 30KPeMa CUCTEMOIO MYTaTiOHYy.

Ha 60-1y noby aii NAP-2102 Ta 2-meTokcueTaHony y
nMeYiHuj LWypiB BUSIBNIEHO OOCTOBIPHE, MO BiAHOLWWEHHIO A0
KOHTPOJIO, NiABULLEHHSA BMICTY npoaykTiB MOJ1 — mano-
HoBoro gianbaerigy (MOA) Ta pieHis.

HainbinbL cyTTEBO LS AMHaMiKa 3MiH NPOSIBNISETLCS
npv BNAMBI 2-MeTokcueTaHony: y aosi 1/10 A1, 36inb-
weHHa MIA i gieHiB ctaHoBMNO BianosiaHo 2121 125 %,
ayposi 1/100 4J150 — 118 i 69 %. Brninus MAP-2102 y
nosi 1/10 AJ1,, Buknukas 3pocTaHHa BmicTy MOA | [IK Ha
171188 %, aynosi 1/100 4J1, - Ha 89141 % sianosiaHo.

TakvM YMHOM, NPeaCcTaBfEeHi pe3ynbTaTu WOoAO OLLH-
KM PYHKLIOHA/IbHOIrO CTaHy MeyiHKW LypiB A03BONAOTb
y3aranbHUTK, Wwo MAP Ta npoaykTu ix AeCTPyKLUii y 4o3ax
1/101i 1/100 A1, Ha 60-Ty no6y niaroctporo ekcrnepu-
MEHTY € renatoTOKCUYHUMN.

[MpO MOpYLUEHHSA OKUCMIOBANbLHOrO roMeocTasy Yy
wypiB 3a aii NMAP Ta npoaykTiB iX AeCTPyKLUji CBIAYNTb
Wi psg pesynbTaTtiB  eKCNepUMEHTaNbHUX  OOCHi-
IKEHb.

Mo-nepwe, cnig BiA3HAYUTW, BNACTUBICTb PEYOBUH
NigBULLYBaTM IHTEHCUBHICTb XJT cMpoBaTKM KPOBi LLYpIB
— iHTerpasbHOro nokasHuka ctaHy NpoLECIiB BislbHOpa-
OVKaNbHOIO OKUCTEHHS.

Ha 30-ty noby nigroctporo ekcnepumenTty [MAP-
2102 y posax 1/10, 1/100 i 1/1000 OJ1,, 36inbLuye iH-
TeHcmBHicTb CXJ1 (B cepenHboMy BianosigHo Ha 159, 93
i 60 % Ta IXJ1 (B cepeaHbomy Ha 177, 1571111 %). do3sa
1/10000 U1, npu LboMy € HeAjto4OIo.

Mpo nopyLleHHS OKUCIOBAIbHOrO roMeocTasy ne-
PEKOHNBO CBIAYMTb NIABULLEHHS Y LLIYPIB iIHTEHCUBHOCTI
docdopecLEeHL;i CMpOoBaTKM KPOBi 32 YMOB BMMBY pe-
4oBMH y Aoszax 1/10i 1/100 OJ1,,. Oco6amBO CYTTEBUM
Le BUSIBASIETLCS NPY OOBXWHI XBWUAI 30YKEHHS CUPO-
BaTku KpoBi Wwypis 334, 404 i 434 um 3a pji NAP-2102
y nosi 1/10 AJ1,, signosioHo Ha 98, 232 i 109 %. Mpw
LUbOMY BMIMB 2-METOKCMETAHOJy € MEHLL BUPA3HUM,
36iNbLUEHHS! IHTEHCUBHOCTI pocdopecLeHLi CTaHOBUTb
79,2141 89 %. Y Bunaaky Aji pevosnH y aosi 1/100 41,
cyTTeBe 36inbLueHHs GochopecLEeHLLi CUMPOBATKM KPOBI
wypis peectpyetbcs npu 404 i 434 um: ona NAP-2102 Ha
167 i 82 %, a 2-meTokcueTaHony — Ha 1101 60 % Bigno-
BiZIHO. Y AeAKMX BUNaaKax CnocTepiracTbCs 30iNbLLIEHHS
iHTeHCMBHOCTI pocdopecueHLii npu aji pe4oBUH y A03i
1/1000 AN, : ansa MAP-2102 npu 334, 404 i 434 HM B
cepeaHboMy Ha 47, 136 i 60 %, a ana 2-MeToKkCHeTaHo-
ny — npu 404 i 434 um B cepegHboMy Ha 40 i 22 %. 9k

BicHuk npo6nem Gionoriti meanunum — 2017 — Bun. 3, tom 1 (137) 151



KJNMIHIYHA TA EKCMEPUMEHTAJIbHA MEAVULUUHA

npaswnno, NiABULLEHHS IHTEHCUMBHOCTI docdopecLeHLi
NOB’I3aHO 3 MOSIBOIO NMPUPOAHUX XPOMOdOpIiB — TUPO-
3MHOBUX | TPUNTOPAHOBUX 3aULLKIB aMiHOKUCAOT, sKi
3’ABNAOTLCA NPY BTPaTi GiNKOBUMK MOSIEKYaMN CBOET
KOMMaKTHOI BUCOKOOpPraHi3oBaHoi CTpykTypu. OCTaHHE,
y CBOIO 4epry, Moxe BigdyBaTncs Npu NiaBULLEHHI Npo-
uecis okmMcnoBanbHoi Moamdikauii 6inkis. Ha 60-Ty noby
2-meTokcueTaHon y gosax 1/10, 1/100 i 1/1000 AJ1,,
BUKJIKAE Y CUPOBATLL KPOBI LLYPIiB MiABULLEHHS BMICTY
anbgerigHux (BignosigHo Ha 241, 130 i 35 %) i keToH-
HuX (Ha 195, 119 i 30 %) yrpynyBaHb aMiHOKMCNOTHUX
3anuwkie. Tpuana gjs MAP-2102 y posax 1/10i 1/100
IJ1,, TakoX CynpOBOIKYETLCA CYTTEBVM 30i/bLUEHHAM
piBHA UMX nokasHukis. [na NAP-3603 i meTunkapbitony
y 103i 1/10 AJ1,, 36inblUeHHs piBHSA aNbAEriAHNX Yrpyny-
BaHb CTAHOBUTb BianoBigHo 147 i 104 %, a KETOHHUX —
117192 %. [ia umx pe4osuH y nosi 1/100 )1, suasnse
MEHLL BUPa3HWiA BNIMB Ha KapOOHifbHI NoxigHi y cupo-
BaTL KPOBI LLLYpIB.

Ha nigcrasi pe3ynsrarie, HaBe4eHUX Y AaHOMY PO3-
nini poboTn, MoXHa 3pO0BUTN HACTYMNMHI BUCHOBKM:

1. BueyeHi MNAP Ta npoayktn ix gectpykuii y nosax
1/10i 1/100 A1, Ha 60-Ty noGy BrIMBY Ha OpraHiam
LLYpIiB NPOSIBASIIOTb FEMAaTOTOKCUYHY Ail0, WO NiaTBEp-
IDKYETbCA  MPUTHIYEHHAM  MEXaHi3MiB  aeToKCukauii
(3HMXKEHHAIM aKTMBHOCTI (PEepPMEHTIB AeTokcukalii, 3a-
ranbHUX [MIOKYPOHIAiB i cynbdariB), mMeTabonivyHo
AKTUBHICTIO MITOXOHOPIN Ta €HepreTM4yHMx pPecypcis
(3HMXEHHsIM akTuBHOCTI ATdas, Bmicty ATd, ADD Ha
i nigueHHa AM®), 3cyBOM OKCUMOAHTHO-aHTMOK-
CUOAHTHOI piBHOBarn y 6ik okCUAAHTIB (MiABULLEHHSAM
ManiOHOBOIO AianbAerigy Ta AieHiB, OKNCAEHOro ryTaTi-
OHY Ha /i 3HWXXEHHS BiAHOBAEHOIO MNyTaTiOHY), 3MiHOIO
aKTUBHOCTI HOMKATOPHUX GEPMEHTIB (MiABULLEHHAM
Yy CMpoBaTLi KPOBi aKTMBHOCTI aMiHOTpaHcdepas npu
3HUXEHHI MiKpOCOMasbHOI MOK030-6-dpocdaTtasm Ta
TpuntodaH-2,3-giokcureHasn).

2. 3a yMOB BMMBY A0CHIOKYBaHMX PEHOBUH Yy [0O3ax
1/10i1/100 OJ1,, y niarocTpomy ekCrnepumeHTi y Lypis
CMNOCTEPIraeTbCS HANPYXEeHHS aHTMOKCUOAHTHOI CUCTe-
MU 3 ii MOCTYNOBUM BUCHAXEHHAM npu nosi 1/10 AJ1,,
O 3YMOBJIEHO MOPYLUEHHAM OKWCIOBaIbHOMO roMe-
0CTagy, akTMBALIE NPOLECIB MEPEKNCHOIO OKUCIIEHHS
ninigis i okucnoBanbHO Moamdikauii 6inkis (nigBu-
LWEHHAM iIHTEHCMBHOCTI XeMintoMiHeCUeHLii Ta docdho-

pecLeHLi CMpoBaTKM KPOBi, BMICTY MaJIOHOBOrO AiaNb-
nerigy Ta nieHis, anbAerigHnX i KETOHHUX yrpynyBaHb
aMIHOKNCIOTHUX 3aJILLKIB).

3. MpocTi oniroedipy Ta NPOAYKTM iX AECTPYKLIi y
nosax 1/10i 1/100 1., Ha 60-Ty noGy Aji Ha opraHiam
LLYPIB BUKIMKAIOTE 3MiHU (Pi3UKO-XiIMIYHMX BNACTUBOC-
Tel KNITUHHUX MemOpaH, WO nigTBepaXyeTbCs nif-
BULLEHHSIM MIKPOB'A3KOCTI MemMOpaH nimdouunTtis Ta
EPUTPOLUTIB (SHMXKEHHAM KOedIiUIEHTY ekcumepisauii
GnyopecuUeHTHOro 30HAA MipeHy y 30Hi BiNoK-ninigHMX
KOHTaKTiB i ninigHoro 6iwapy), 36inbWEeHHAM MPOHMK-
HOCTi MeMBpaH epUTPOLMTIB (3POCTAHHSIM BUXOLY 3 HUX
ioHiB Kanito), 3miHoo docdoninigHoro cknany Memo6-
paH epuUTPOLUTIB, NIENKOLMTIB | renatouuTiB 3 CYTTEBUM
YTBOPEHHAM Nidodopm pocdoniniais.

4. MAP-2102 y posax 1/10 i 1/100 OJ1,, Ha 60-Ty
[o0y fji BUKNIMKae B opraHiami Lwypis 3miHy 6inkoBoro,
ninigHoro Ta BYrneBoAHOro OOMiHIB y Gik MigBULLIEHHS
kaTaboniyHMX NPOLLECIB HA T/Ii BHMXKEHHS PpeEnapaTuBHUX
npoLeciB, WO NiATBEPOKYETLCS 36iNbLLUEHHAM Y CUPO-
BaTLL KPOBI LLLYypiB BMICTY KpeaTuHiHY, CE4OBMHN, XOnec-
TEPWHY, BiNIbHUX XWUPHUX KUCMOT, KETOHOBUX TiNl Ha TAi
3HMXKEHHs roko3n, PHK, ricToHiB, rnobyniHie, a Takox
MiKOreHy y neyiHu,.

5. focnimxysaHi pe4osuHmn y 0o3i 1/10 AJ1,, npnaeo-
[OSTb 0,0 NOPYLUEHHS B OPraHi3mi LLypiB NpoLECiB HEMPO-
rymopasbHoi perynsuii, ske Ha 30-Ty noby aii xapakTe-
pU3YETBLCS X akTuBaLieto (Npu 36inblUEHHI Yy cupoBaTLj
KPOBi PIBHA KOPTUMKOTPOMiHY, KOPTU30Jy, adpeHaniHy),
a Ha 60-Ty 0oOy — iHribyBaHHAM (MPW 3HMKEHHI BMICTY
KOPTUKOTPOMiHY, KOPTU30iy, agpeHaniHy). Ona [osuv
1/100 1, xapakTepHa aKTuBaLjsa NpoLecis Henpory-
MopasnbHOI perynsauii, ska Ha 60-Ty o6y CNoCTEpPEXEH-
HSl MEHLL BMpPa3Ha, Hix Ha 30-Ty no0y.

6. JocnimxysaHi peyosuHn y nosi 1/100 AJ1,, Ha
60-Ty noby NiaArocTporo eKCrepuMeHTy CnpusiioTb BU-
pasHin akTuBauji ryaHinatumknasHoi Ta rajbMyBaHHIO
aaeHinaTuMKIasHoi MeCEHOKEPHNX CUCTEM, LLO € Of-
HI€I0 3 NPUYNH ONCrOMEOCTaTUYHOrO XapakTepy ix Aii Ha
OpraHi3aM eKCrnepuMeHTaNbHUX TBAPUH.

MepcnekTnemn nopanbLunx gocnimkeHb. [oganb-
LA NepcnekTrBa Nonsrae B po3poobLyi MporHo3y TOKCUY-
HOCTi /19 HOBMX IrPyn NOBEPXHEBO-AKTUBHUX PEHOBUH 3
ypaxyBaHHSIM KOMMJIEKCHOIO MNiAXO4y AO BMBYEHHS Me-
Taboniamy.
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YAK: 577.352.4:616-008.9-099:543.395

METOOWYHE OBIrPYHTYBAHHA HEOBXIAHOCTI KOMIMJIEKCHOIO nigxoAy 40 BUBYEHHA METABOJ1ISMY
NMOBEPXHEBO-AKTUBHUX PEHOBUH

Kyuepenko B. 1.

Pe3iome. Y po60Ti onncaHmii KOMNIEKCHUN Niaxia A0 BUBYEHHS METAOO01i3MY MOBEPXHEBO-aKTUBHMX PEHOBUH. 32 YMOB
srnamey MNOE-JIN-2102, NMOE-JIn-3603-2-12, 2-meToKcneTaHony, MeTuUnkapbitony y niarocTpoMy ekCrnepumMeHTi Y LLypiB
CNOCTEePIraeTbCs NOPYLLUEHHSA MPOLLECIB HEMPOryMOpasibHOi perynsuji, HanpyXeHHs aHTUOKCUAAHTHOI CUCTEeMM 3 ii NOCTy-
NMOBUM BUCHXEHHSIM, 3MiHN (i3NKO-XIMIYHMX BNACTUBOCTEN KIITUHHUX MEMOPaH, MOPYLLEHHS OKMCTIIOBaIbHOrO rOMeoCTa-
3y, aKTMBaLLis NPOLIECIB NEPEKNCHOr0O OKVC/IEHHA NiMiAiB | OKMCNtoBabHOO Moavdikaui Ginkie y nosax 1/10i 1/100 AN,

Knio4oBi cnoBa: noBEpPXHEBO-aKTUBHI PEYOBUHU, OKMC ETUIEHY Ta MPOMiNEeHy, TOKCUYHICTb, FOMEOCTa3, AOBKINNg,
300pOB’S.

YAK: 577.352.4: 616-008.9-099: 543.395

METOOVWYECKOE OBOCHOBAHUE HEOBXOAMMOCTU KOMIMJIEKCHOIo noaxonA K USy4EHUIO META-
BOJINSMA NOBEPXHOCTHO-AKTUBHbIX BELLLECTB

Kyuyepenko B. I.

Peslome. B paboTte onmcaH KOMMAEKCHbIN Noaxon, K n3y4eHnto metabonmnama noBepxHOCTHO-aKTUBHbIX BeELLeCTB. B
ycnosusx Bosgencteus MNO3-JIn-2102, NO3-JIn-3603-2-12, 2-meToKcMeTaHoNa, MeTunkapbuTona B NogoCTPOM 3Kcre-
pUMeHTE Yy KpbIC HabooaeTcs HapyLIEHNE NPOLLECCOB HENPOryMOpanbHOM PErynsaumm, HanpsixkeHne aHTUOKCUOAHTHON
CUCTEMBI C €€ NOCTEMNEHHBLIM UCTOLLLEHNEM, N3MEHEHUST PUBNKO-XMMUNYECKNX CBOMCTB KJIETOUYHbLIX MEMOpaH, HapyLLeHe
OKWCNUTENBHOr0 rOMeoCcTasa, akTMBaLLMS NPOLLECCOB NEPEKMCHOI0 OKUCIIEHUS INNMUO0B U OKUCIUTENBHOW MOoAndUKaLLMmn
6enkos B nosax 1/10m 1/100 AJ1,,.

KnioueBble cnoBa: NOBEPXHOCTHO-AKTUBHLIE BELLECTBA, OKMCb 3TWIEHA W MPOMUNIEHA, TOKCUYHOCTb, FOMEOCTas,
okpyxaroLias cpeaa, 300pOBbe.

UDC: 577.352.4: 616-008.9-099: 543.395

METHODICALSUBSTANTIATION OF THENEED FORACOMPREHENSIVEAPPROACHTO STUDY OF METABOLISM
OF SURFACE-ACTIVE SUBSTANCES

Kucherenko V. P.

Abstract. Atthe present stage, the hygienic regulation of chemical substances in water of reservoirs is impossible without
disclosing the mechanisms of their biological effects, pathogenesis of intoxication, toxicokinetics and toxicodynamics.

This research is part of the research work “Experimental justification of the hazard forecast and correction of structural
and pathogenetic disorders in the body in the problem of developing hygienic norms of surfactants for water in reservoirs”
(registration number 0115U000233), which is carried out at the Kharkiv National Medical University at the request of the
Ministry of Health Of Ukraine.

The clinical picture of acute poisoning for all investigated substances had similar symptoms of intoxication. In the
foreground there was a violation of hemodynamics, respiration and the functioning of the central nervous system. According
to the results of the most toxic were POE-Lp-2102 and 2-methoxyethanol, the least toxic — methylcarbitol. By values DL, POE-
Lp-2102, POE-Lp-3603-2-12 and 2-methoxyethanol are moderately toxic substances (Class 3 hazard), and methylcarbitol
— to a few toxic substances (Grade 4 hazard). Pathomorphological studies indicate, first and foremost, liver and kidney
disorders. Specific and sexual sensitivity is not established.

The diagnosis of liver and kidney disorders in pathomorphological studies has led to the first study of products of hydrolytic
degradation and transformation to evaluate possible hepatotoxic effects under conditions of subacute experiment.

Taking into account the above, it is advisable to start studying the peculiarities of the biological action of surfactant
and the main products of their degradation from the evaluation of the functional state of the rat liver under conditions of a
subacute experiment (60 days duration).

In this investigation was convincingly proved the importance of the detoxification function of the liver, which greatly
predetermines the metabolism of chemicals.

The paper describes a complex approach to the study of the metabolism of surfactants. In the conditions of the influence
of POE-Lp-2102, POE-Lp-3603-2-12, 2-methoxetanol, methylcarbitol in subacute experiments in rats, there is a violation
of the processes of neurohumoral regulation, the tension of the antioxidant system with its gradual depletion, changes in
the physico-chemical properties of cell membranes, disturbance of oxidative homeostasis, activation of processes of lipid
peroxidation and oxidative modification of proteins in doses of 1/10 and 1/100 DL,

The studied surfactants and products of their destruction at doses of 1/10 and 1/100 DL, on the 60th day of exposure
to the body of rats show hepatotoxic effects, which is confirmed by inhibition of mechanisms of detoxification (decrease
of activity of detoxification enzymes, common glucuronides and sulfates), metabolic activity of mitochondria, and energy
resources (decrease of ATPase activity, ATP content), oxidation-antioxidant balance shift towards oxidants, changes in
activity indicator enzymes (increased serum aminotransferase activity at lower microsomal glucose-6-phosphatase).

Keywords: surfactants, ethylene oxide and propylene oxide, toxicity, homeostasis, environment, health.

PeueH3eHT — npo¢. KocteHko B. O.
CrarTta Hagiwna 11.06.2017 poky
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