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Merton olleHKH MeTa0oINYeCKUX XapaKTEPUCTUK MHTAKTHBIX KJIETOK Ha OCHOBE PETMCTpallui MX JbIXa-
TEJTBLHOM aKTUBHOCTU UCTIOIb30BAIIH TSI OTCIICKMBAHUS peaKIIK TUMGOIIMTOB Ha MOTeHIIMATbHBIN (hap-
MaKOJIOTMUECKHUI areHT 2-(XJIOPIUHUTPOMETII)-4-METOKCU-6-(4-MeTrmnumepasuH- 1-mn)-1,3,5-tpuasuH.
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BBEIAEHME

OO01Ien3BeCTHO, YTO KJIETKHM KMBBIX OPTaHN3MOB
XapaKTepU3yIoTCsl IMPOKUM pa3HOOOpa3reM MeTa-
0OJIMYECKUX ITyTeH 1 (hepMEHTOB, KOTOPBIE X 1 OCY-
IIECTBIISIOT. AKTUBHOCTB 3THX (hepMEHTOB obecIie-
YMBaeT XU3HECITOCOOHOCTh KJIETOK U OIIOCPEIYET BCe
IIPOMCXOASIINE B HUX ITpoLecchl. OCOOeHHOCTU 3TUX
MIPOILIECCOB OTPaXKalOT COCTOSIHME KJIETOK 1M MOLYT
KCIOJIb30BaThCS B LICJISIX JMAaTHOCTUKU U IIPOTHO3M~
pOBaHUSI 3TOTO COCTOSIHUS IIPU BO3IEHCTBUM pa3-
JIMYHBIX (PaKTOPOB (B TOM YUCJIE€ TOKCUYECKHUX CO-
eIUHEHWIT), YTO HAXOOUT NPUMEHEHNE B Pa3IMYHBIX
00JIacTSIX OMOJIOTUY Y METUIIUHEI [1].

IMouTtn M0G0 TIpOIIeCC OKUCIIEHUS U YTIN3aIuy
OpPraHMYECKUX BEIIECTB B JKMBBIX KJIETKAaX B KOHEY-
HOM HTOTe 3aMbIKAeTCsl Ha KOMIIOHEHTax 2JICKTPOH-
TPaHCIIOPTHOM ABIXaTeIFHOM IIeTTH. DTO IIPUBOIUT K
MTOMJIOIIEHUIO KUCIOpoAa KIJIETKaMU W3 OKpyXalo-
et cpenpl. [Tpy 3TOM ypoBeHb TaKOTO TTOMIOLICHUS
KHCJIOpOAa TIPOTTOPIIMOHAIEH MEeTa00JIMIeCKON aK-
TUBHOCTH KJIETOK M 3aBUCHUT KaK OT MCIIOIb3yeMOTO
cyOcTpara, Tak U OT COCTOSIHUSI KJIETOK U HAJIUUUS B
HUX TeX WIN UHBIX ¢epMeHTOB [2]. O4eBUIHO, YTO
KJIETKW Pa3IMYHBIX OPTAaHU3MOB MJIV TKaHEM, a TaK-

Ke KJIeTKU, IMOoABEepraBIInecs MJIX He NOABEPraBIlIy -
ecsl KaKOMY-JIM0O 3HAUMMOMY BO3IEHCTBUIO, OYOyT
XapaKTepU30BaThCsl KAUeCTBEHHBIMU U KOJIUYECTBEH-
HBIMU Pa3JInYUSIMU aKTUBHOCTU B OTHOILICHUU Ha-
Gopa ormnpeaeneHHbIX cyocTpaTtoB. ClenoBaTe/lbHO,
MOTJIOIIEHUE KUCIOPOAA MPU PA3I0XKEHUMN U TPAHC-
dopmalru cyocTpaToB KJIETKAMU TaKXKE MOXKHO HC-
MOJIb30BaTh JISI OLIEHKHN OMOXUMUUYECKUX OCOOEHHO-
CTeil 3TUX KJIETOK U UX COCTOSTHUS B LIEJIOM.

Anekrpon Kirapka mmpoko MCIIOIb3yeTCs IS N3-
MepeHHUs] KOHLIEHTpAallMU Kucjaopoaa B (hU3NOJIOTH-
YeCKMX XMUIKOCTSIX, a TakKKe I pa3paboTrku dep-
MEHTHBIX U KJIETOUYHBIX OMOCEHCOPOB — YCTPOICTB
Ha OMOJIOTUUYECKOI OCHOBE JIJISl U3MEPEHUST KOHIIEH-
Tpaluu ONpeAeieHHbIX BelllecTB B cpene. [1pu dop-
MUPOBAaHUM TaKUX OMOCEHCOPOB OMOJIOTMYECKUI
Marepuai ((hepMEeHT WIN KJIETKHU), CTIOCOOHBIN OKHC-
JISITh aHAIM3MPYEMOE BEIIECTBO C IOTpeOICHUEM
KMCJIOpOoAa, pacliojararoT B HEMOCPEeICTBEHHOM 011 -
30CTH OT paboueii 30HbI anekTpona Kinapka. I[Tpu Ha-
JIMYUW aHATTU3UPYEMOTO BEIIECTBA B CPENIE OHO KOH-
TaKTUPYET C 3TUM (hepMEHTOM WJIM KJIETKaMU, OKHC-
JIIeTCSl UMM, TIpU 3TOM KOHUEHTpalUsl KUcJIopoaa
CHMZKAETCS IIPOITOPLIMOHAIBHO MHTEHCUBHOCTU Ta-
KOTO OKMCJIEHMSI, YTO U PETUCTPUPYET IIEKTpor [ 3, 4].
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OnmHako, Kak CileayeT W3 BBIIIEU3I0KEHHOTO, IO-
JIOOHBIC YCTPOHCTBA MOXKHO MCIIOJb30BaTh HE TOJIb-
KO I XUMHYECKOI0O aHajnu3a KOMIIOHEHTOB Cpebl,
HO U IJIs1 OLIEHKU COCTOSIHMS MJIM THOEIN KIIeTOK.

IlepBbie pa®OTHI, B KOTOPHIX OIMMCAHBI aHAJIOTU
TaKOTrO ITOAX0a, OTHOCATCS K 60-M rogaM IpoOILJIOro
Beka. B To Bpems psim aBTOPOB M3MEPSIJIM MOIIOINIEe-
HUE KHCI0POIa B BEIACIEHHBIX MUTOXOHIPUSIX U JIM-
3aTax KJIETOK ISl OTIpeAe/IeHUsI aKTUBHOCTHA HEKOTO-
peix (pepmeHTOB [5—8]. DTOT MOAXon ObLUT OJIM30K K
METOIMKE, NCIOJIb30BAaHHOI B TaHHOI paboTe, om-
HAKO aBTOPHI BCEX 3TUX PaOOT BHINOJHSIIN aHAIU3 B
KJIETOYHOM JIM3aTe WK BBIIEJIEHHBIX OpraHesiax, a
He B XUBBIX KJIeTKaX. B manpHeiieM ucciaeaoBaTenn
CTaJId UCIIOJIb30BaTh B 3TUX LIEISIX APYTUE METOIbI —
CIIEKTPO(POTOMETPUIO, MACC-CIIEKTPOMETPUIO, XPO-
MaTorpaguio 1 T.I., a OCHOBHOI 00JIaCThIO IIPUME-
HEHUS MCCIEIOBAaHUI ObIXaTEJAbHOU aKTUBHOCTU
KJIETOK CcTajla pa3paboTKa OMOCEHCOPOB U OMOTOM-
JIMBHBIX sueek [9—12]. B HacTosiiee BpeMs UCIOIb-
30BaHUE 2JIEKTPOXUMUYECKOU perucTpalmiu KUcao-
pona B OMOXMMMHU CBOIMTCS K YaCTHBIM acIleKTaM,
CBSI3aHHBIM C JBIXaTEJIbHOM aKTUBHOCTBIO KIIETOK
[13—17]. IIpu 3TOM aBTOpPHI, KaK NPaBUJIO, CYUTAIOT
PETUCTPUPYEMYIO aKTUBHOCTH CJIEACTBUEM IIPOIEC-
COB, MIPOUCXOISIINX TOJIBKO B MUTOXOHIPUSIX, U HE
CBSI3BIBAIOT €€ C aKTUBHOCTBIO KJIETKU B 1ieJioM [ 18—22].
Bmecte ¢ TeM, cdepa mpuMeHEeHMs TaKOTO Moaxoaa
MOXET OBITh CYIIIECTBEHHO pacCIIMpeHa ¢ Y4ETOM TO-
ro, 4YTO OH TIPEAOCTaBJISIET BO3MOXHOCTb KOJIMYE-
CTBEHHOTO M3MEPEHUS IPOLECCOB, MPOUCXOMSIINX
B >KMBBIX MHTAKTHBIX KJIE€TKaX, B PEKMME PealbHOTO
BPEMEHU, YTO HEBO3MOXHO 151 OONBILIMHCTBA APY-
rMX METOHOB, BXOASIIMX B apceHall COBPEMEHHOM
OMOXMMUMU.

B psime paGor sl OIIEHKM TOKCHYECKOTO Oeii-
CTBMSI Pa3IUYHBIX (PaKTOPOB Ha KJISTKM HCIIOIb3Y-
IOTCSI TaK Ha3bIBaeMbBIe CEHCOPBI TOKCUYHOCTU —
OGUOCEHCOPHBIE YCTPOMCTBA, B KOTOPBIX IMTPUMEHSIIOT
KJIETKU, TUOHYIIME WJIM CHMXKAIOIINE CBOIO aKTUB-
HOCTh TIPU KOHTaKTe C HCCIEAYEeMbIM BEIIECTBOM.
OnucaHo, HapUMep, UCTIOIb30BaHNE TAKUX CEHCO-
POB Ha OCHOBe 0aKTepHaIbHBIX KJIETOK JIJISI TECTUPO-
BaHUS 3(POEKTUBHOCTU aHTUOMOTUKOB U T€HOTOK-
cuHbIX BemiecTB [23, 24]. CeHCOpPBI TOKCMYHOCTH
MOTYT OBITh OCHOBAHbI KaK Ha OLIEHKE JbIXaTeJIbHOM
AKTUBHOCTHU (B TOM YHCJIE TTOCPEACTBOM 3JIEKTPOAa
Knapka) [25], Tak ¥ Ha ApyruX NPpUHUMIIAX, HAITPKU-
Mep, U3MEPEHNU OHoMOMUHecLeHIu [26]. Craeny-
€T OTMETUTh, YTO CEHCOPHI TOKCUYHOCTU TIPUMEHSI-
IOT HE TOJILKO [JisI TECTUPOBAHUS JIEKAPCTBEHHBIX
IpernapaTroB, HO U IIPU BBISIBIIEHUU HeOJIArOIpUsIT-
HBIX ()aKTOPOB B SKOCUCTEMAX B IIPUPOIOOXPAHHBIX
neisx [27].

HMcxonst m3 BBIIIECKAa3aHHOTO, MOXKHO cCreiaTh
BBIBOJI, UTO JBLIXaTCIbHYIO aKTUBHOCTD KJIETOK MO~
HO paccMaTpuBaTh KaK MOKa3aTellb MHTEeTPalbHOMI
aKTUBHOCTHU MX a9POOHBIX (EPMEHTHBIX CUCTEM TTPU
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BBEJICHUU Pa3INYHbBIX CyOCTPATOB, B TOM YMCJI€ TOK-
CUYECKUX COSTMHEHU U, B YaCTHOCTH, IOTEHI[UAIb-
HBIX ITPOTUBOOITYXOJIEBBIX areHToB. CHUXXEHUE Me-
Tab0OJIMYECKO aKTUBHOCTU TIPU BO3ICUCTBUM TOK-
CHYECKOro (pakTopa B TAKOM CiIydyae OyIeT SIBIASThCS
MOKa3aTeJieM CTeNIeHU M MHTEHCUBHOCTU TMOEIN VU
MOBPEXICHMS KiIeTOK. [1og0o0HBII TTonXom, OCHOBaH-
HBIIi Ha UBMEPEHUU NMOTPEOJIEHUSI KUCIOpOoaa U Bbl-
JeJIeHUsI KUCIIBIX MPOAYKTOB, UCITOJIb30BaH KOMIIA-
Hueit Agilent B ananmuzarope Seahorse XF st ccire-
JOBaHUA pa3/IMYHbIX aCIICKTOB (I)yHKLlI/IOHI/IpOBaHI/Iﬂ
KJIETOK, B TOM 4YUCJIE IJISI TECTUPOBAHUS ITOTEHLIV-
aTbHBIX JIEKApCTBEHHBIX IiperrapatoB [28]. Kpome
TOTO, peajn3als 3TOro MOAX0aa JJIsk OLIEHKU LIUTO-
TOKCUYHOCTH KJIADUTPOMUIIMHA U MeTaHoJa IS
CPE30B IIeYeHHU OMMcaHa aBTOpaMu B cTaThe [29].

B manHOit paboTte TIpedIpUHITO WCCIeTOBaHUE
BO3MOXHOCTHU MCITOJIb30BaHUS TIOAX0Ja, OCHOBAH-
HOTO Ha NPUMEHEHUM KHMCIOPOTHOTO >JIEKTpoaa
Krnapka ¢ ”tMMOOMIM30BaHHBIMA TUMMOIIUTAMHU Ue-
JIOBEKa, ISl OLIEHKU LIMTOTOKCUYHOCTU TMOTSHIIM-
aJIbHOTO TIPOTHBOOITYXOJIEBOTO TIpernapara 2-(Xiop-
JUHUTPOMETI )-4-METOKCH-6-(4-MeTUinepa3uH- 1 -
un)-1,3,5-tpua3uHa.

MATEPUAJIBI 1 METO/1bI

Pabota Obla BhINIONIHEHA Ha 0a3ze JabopaTopuu
HenH(peKIMOHHOIT nMMyHojiornun HayyHo-00pa3o-
BaTeJIbHOTO PO eCCHOHAIBHOIO eHTpa reHeTuYe-
ckux 1 jgabopatopHbix TexHoyioruit (HOIIL I'JIT)
dOI'bOY BO CamI'MY Mun3znpaBa Poccun.

B kxauecTBe TECTUPYEMOTO IMTOTOKCUYECKOTO CO-
€IUHEHUSI WCIIOJb30BAJIM TOTEHLIMAIbHBIN TPOTHU-
BOOIIYXOJIEBBIN areHT 2-(XJI0pAUHUTPOMETII)-4-Me-
TOKCH-6-(4-MeTrimumnepasuH- 1-ui)-1,3,5-Tpuasua
(2-XMMT), cuaTe3upoBaHHbIA B CaMapCKOM rocy-
JIapCTBEHHOM T€XHWYECKOM yHUBepcurteTe (puc. 1).
Ero 61u3kue aHaja0ru U3BECTHBI KaK MPOJIeKapCTBa,
KOTOpbIE JIs1 TPOSIBJICHUSI CBOEH MPOTUBOOITYXOJIe-
BOI aKTUBHOCTH JOJIKHBI TPOUTU Pl METaOOIIe-
CKUX TpeBpalllecHUii B OpraHu3Me, B pe3yabTare KO-
TOPBIX 00pa3yloTcs alKuimpylomue areHtol [30].
IlocnenHue, BcTynasi B peaklUio C HYKJIEOTUIAMU
u BHeapssck B JITHK u PHK onyxoneBoil kieTkw,
OJIOKUPYIOT ee JeJIeHUE U IKCIPECCUI0 TeHOB, UTO
CUUTAETCS] OCHOBHBIM, HO HE €IUHCTBEHHBIM LIUTO-
TOKCUYECKUM 3¢ (hEKTOM TMOA0OHBIX COSAMHEHUM.
ITpumepoM TpuasnHa, UCTIOIb3YEeMOTO LIS JIEUeHUS
3JI0KaY€CTBEHHBIX 3a00JIEBaHUA, SIBJISIETCS] AJITPETA-
MUH, KOTOPbI MPUMEHSIIOT B CXeMax JIeUeHUsl paka
smdyHuKoB. CormacHo pesyinbratam QSAR-monenu-
poBaHuss Ha BebO-pecypce PASS Online (http://
www.way2drug.com/passonline/index.php), 2-XMMT
SIBJISIETCS TMOTEHUMAIbHBIM aJKWIMPYIOIIMM areH-
TOM, MUHTUOUTOPOM JICHKOII033a, B3aUMOJICHCTBYET C
pSIIOM LIMTOKWHOB, BbIAEJSIEMbIX JIEHKOLIUTAMU, U
o0Jagaer TepaneBTUYECKUM MOTEHIIMAJIOM TIpU Jie-
YeHUU TJIMOMBI, paka SIMYHUKOB M paKa KOCTE.
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2-(XJIOPAUHUTPOMETU ) -4-METOKCU-6-(4-MeTHJI-
nuriepasuH-1-un)-1,3,5-tpuazun (2-XMMT)

Puc. 1. CtpykrypHas ¢oopmyJia IpOTeCTUPOBAHHOTIO MO~
TEHIMAJTBbHOTO MTPOTUBOOITYX0JIEBOTO areHTa.

C y9eTOM 3TOTO, B KaUyeCTBE KICTOK-MHUIIIEHEe HAaMU
ObLIU BBIOpaHBI TUMPOLIUTHI (MOHOHYKJIEapHhl ITepur-
depuuecKoii KpoBM) YCIOBHO 300POBBIX TOOPOBOJIb-
neB. BeIOop maHHBIX KJIETOK OOYCIOBIIEH JOCTYITHO-
CTBbIO OMoOMaTepuajia, IIPOCTOTOM BbIIEJIECHUS, BEAY-
IIE POJILIO B OMIEP>KaHMY UMMYHHOIO TOMEOCTa3a
opraHM3Ma, 0COOEHHO IPU ITPOBEICHNN XUMHUOTEpa-
MU, a TaKXKe JOCTATOYHO BBICOKOI YYBCTBUTEIBLHO-
CTBIO K JIeHICTBUIO LIMTOTOKCUYECKUX IIPENapaToB.

MccnenpoBaHue BBHINONHSUIM Ha oOpaslax lielb-
HOIl mepudepudeckoit BEHO3HOI KPOBHU, KOTOPYIO
3a0Mpajay NyTeM BEHENyHKLMM B BaKyTeiHEpHI C
EDTA K2. Bce nmpo6sI TiepndepudecKoii KpOBU J0-
CTaBJISIJIM B 1a0OpaTOPHIO C COOJIIOICHUEM TeMIlepa-
TYPHOIO peXMMa U IOABEepPTajid MCCICOOBAaHUIO HE
MO3Xe 2 4 IIOCJIe B3STHUS.

JInmdouuTsl, BelIEIEHHbIE LIEHTPUGYTMPOBaHEM
Ha TpajueHTe TIoTHoCTH dukoiia p = 1.077 r/cm3
(000 “buonoT”, Poccust), HemocpeaCTBEHHO MO-
cJie BblAeJIeHUsI HAHOCWIM Ha XpoMaTorpaduieckyro
creknooymary GF/A (Whatman, BenukoopuraHusi)
U3 pacyeTa Tnopsiaka 2—3 MULIMOHOB KJIETOK Ha Ofl-
HO HaHeceHue. Takoe KOJIMYeCcTBO KJIETOK 3aHNMaJlo
Ha HOcHUTele IIomanab rmopsaka 3 X 3 MM. DTOT
¢parMeHT cTekjioOymaru c KjIeTKamMu ITOMellaIn
B pabouylo 30HY KHUCJIOpOAHOro 3jekTpona Kiapka
JAKTII-02.4, mogk/Ii04eHHOTO K aHAJIM3aTopy “DKc-
nept-001” (OO0 “BkoHukc-dkcnept”, Poccust), u
MeXaHU4YeCKU (DUKCUPOBAIU C TMTOMOIIbLIO KAalTPOHO-
BOIi CETKU C IUIOTHOCTBIO 30 siueek/cM? U IIPUKUM-
HOTO KoJiblla. DJIEKTPOA € KJIeTKaMU MOMEIaiu B
KIOBETY, coaepkalyto 2 MJI paboueii cpeabl (hPu3no-
JIorudeckuii pactBop ¢ pocdaTHbM 6ydepom, pH 7.6)
U pa3MellleHHYI0 Ha MarHUTHOM Melllajike, 1 Tila-
TeJIbHO IPOMBIBaJM, HECKOJbKO pa3 MeHssl pac-
TBOp, 10 YCTaHOBJIEHUSI CTaOUJIbHOI KOHILIEHTpa-
1MUY PACTBOPEHHOIO KUCIOPOa B OKPY>KEHUU KJle-
TOK, MOCJe 4Yero B KIOBETY BHOCWIU cyOCTpaT u
perucTprupoBaid M3MEHEHHE KOHIIEHTpalluM pac-
TBOPEHHOTO KMCJIOpoa.

BUOJOIT'MYECKME MEMBPAHBI

B xauecTBe moTeHIIMAIBHBIX MTHANKATOPHBIX CYy0-
CTpPaTOB, OTBET Ha KOTOPhIC MOXXHO OBIJIO ObI CUMTATH
IoKa3aTeJieM MeTaboINYeCKO aKTUBHOCTU JIMMPO-
LIMTOB, MCITOJIB30BAJIM PACTBOPHI IIIOKO3bI, IIMIIMHA,
JIM3MHA, OpHUTHHA, IIniepodocdara HATpUS, IIUT-
pata HaTpus u TaptpaTta HaTtpus (OO0 “AO PEA-
XNUM”, Poccusi), KOHeYHas] KOHIIEHTpalus CyO0-
CcTpaToB B KioBeTe cocTanisiyia 50 MM. Llenpio nTaHHO-
ro 3Tara SIBJISIJICS MOMCK ONTUMAaJIbHOTO CcyOcTparta,
BBI3BIBAIOIIETO BBIPAXKEHHYIO NBIXaTEIbHYIO aKTHB-
HOCTb KJIETOK U 3aBEOMO HE OKa3bIBAIOIIIETO TOKCH -
YeCKOro BiIusHUs. BeIOOp coenmHeHnT OCHOBBIBAI-
¢Sl Ha MX IIPUHAIJIEXKHOCTH K CyOCTpaTaM LEeHTPalb-
HOro MeTaboyim3Ma WiId OJM3KUM IIPOU3BOOHBIM,
CIIOCOOHBIM ITPOXOIUTD Yepe3 KIETOUHbIE MeMOpaHbI 1
OMNOCPEIOBAaHHO BOBJIEKAEMBIM B IIPOLIECC OKMCIM-
TeabHOTO (pochopunupoBaHus (KakK U3BECTHO, CO-
IIPOBOKIAIOIIETOCS MOTPEeOICHUEM KHUCIOpoaa) ue-
pe3 NAD-zaBucumble aeruaporeHasbl (IJIIOKO3a,
mmuepodocdar, HuTpat, TapTpar), JIMo6o K aMHUHO-
KMCJIOTaM, KOTOPbIE€ YYaCTBYIOT BO MHOI'MX OMOXHU-
MHUYECKUX MpoIeccax B KIETKEe U TakKKe MOTYT HC-
MOJIb30BAaThCd B peakLUsIX LIEHTPaJIbHOIO MeTabo-
JIM3Ma IocJIe Ae3- WX TpaHCAMUHUPOBaHMS.

Perucrtpanuio 1 o6paboTKy CUTHAJIOB OCYIIIECTB-
JISUIM Ha TIEPCOHAILHOM KOMIIBIOTEPE C MCIIOJIh30Ba-
HHEeM IIporpaMMHoOro obtecneueHuss OKcrept-00x
(000 “DxoHukc-dkcrept”) B TeueHue ~5—10 MuH,
IIOCJIC YETO 3JICKTPOO BMECTE C KJIETKAMM IIPOMEIBA-
JIV TIyTEM MHOTOKpaTHOI CMeHBI paboueii cpeabl 10
BOCCTAHOBJICHUSI UCXOJHOIO PaBHOBECHOTO YPOBHS
KucJiopoaa B KtoBeTe (~5—15 muH). JlaHHBII ITOIXOT
obecrneuynBajl MHOTOKPATHOE MCITOIb30BaAHME KJIIETOK
0e3 ux 3amMeHbl. B KauecTBe n3MepsieMOit BEJTMYMHBI
CUTHAaJIa ¥ YCJIOBHOIO MOKAa3aTelIsI aKTUBHOCTHU KJIe-
TOK B JAHHOM CHUCTEeME HCIIOJIb30BaIM MaKCUMaJlb-
HYI0O CKOPOCTb M3MEHEHMsI KOHILIEHTpaluu pac-
TBOPEHHOTO KHCJIOpOoAa IT0C/ie BHECEHUSI cyOcTpaTa
(mMr O,/n1 ¢), pacCUUTaHHYIO B MPOTPaMMHOM obec-
neyeHun ODkcrepT-00x. B manbHeiieM ajst 3Toro
rmapameTpa KCIOJIb30BAIM TEPMUH “OTBET” KJIETOK
Ha wucclemyeMmblii cyoctpar. Kaxmoe m3amepeHue B
XOJI€ 3KCIIEPMMEHTOB BBIITOJHSLIM B TPEX ITOBTOpPAaXx.

B skcnepumeHTax 1o olgHKe TOKCUYECKOro BO3-
nericteust 2-XMMT BHayase (T.e. 1O BBEICHUS Te-
CTUPYEMOIO COENWHEHUSI) PErucTpUpoBaJiM OTBET
JMMGOLIMTOB Ha munepodocdaT HaTpUsI, KOTOPHIt
npuHuMaiy 3a 100% 1o OTHOIIEHHIO K OTBETaM Ha
JNIaHHBI cyOCTpaT, perucTpUpyeMbIM Jajiee B XOle
aKcIiepruMeHTa mocie BosaeicTeus 2-XMMT. Ilo-
cJie TOTO BBITIOJHSLUIM TPOMBIBKY KIOBETHI paboueii
Cpelloil 10 YCTaHOBJIEHUSI CTaOWJILHON KOHIIEHTpa-
IIMM PACTBOPEHHOIO KHUCJIOPOJia B OKPY>KEHUU KJle-
TOK, U TTO €€ OKOHYaHUU B KIOBETY JOO0aBJISLIU pac-
TBOp 2-XMMT 1 n3Mepsiu rorpediieHrue KUCI0pO-
na B TedeHue 30 MuH. 3aTeM BHOBbH BBIIIOJHSIIU
MPOMBIBKY paboyeil cpeoil U TMTOBTOPHO M3MEPSUIU
OTBET Ha muiepodocdar HaTpust IJ1s1 OLEHKU OCTa-
TOYHOIN MeTabOJIMYeCcCKOl aKTUBHOCTU KJIETOK. Takoi
Ne 5
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UK, 3a MCKIIOYEHHEM pPEeTHCTPpaluy HadaJbHOTO
oTBeTa Ha IuLepodocdaT, BLIMOIHSIIN I KaXKI0MN
IIPOTECTUPOBAHHOI KoHIIeHTpauu 2-XMMT, mipu-
YyeM YYMTHIBAEMBIMHU IIapaMeTpaMM SIBISUIMCHh Kak
HETIOCPENCTBEHHBIN OTBET KJIETOK Ha TOKCUYECKMUM
cyOCcTpaT, TaK M UX OCTaTOYHAsT aKTUBHOCTb MOCJE
€T0 BO3IIEHACTBUSI.

B xauecTBe 3TAJIOHHOTO METOIA TSI OLEHKH LIV~
ToTOKCUYHOCTU 2-XMMT wucnons3oBaiu MTT-
TECT, OCHOBAHHLII Ha MIPUMEHECHUN TETPa30JIUEBOrO
KpacHuTeNnsi, CBOOOIHO IMPOHUKAIOIIETO Yepe3 MeM-
OpaHBI KJIETOK 1 TIpeodpasyeMoro ¢epMeHTaAMU MU -
TOXOHAPUIL XUBBIX KJIETOK B OKPAaIlICHHOE COCAUHE-
HNe — dopmaszaH. B mormbmmx kimerkax 3t dep-
MEHTBI He JEMCTBYIOT U TAKOTO IMPeoOpa3oBaHUs He
IIPOMCXOAUT, MO3TOMY MHTEHCUBHOCTD ITOJIy4YeHHO-
ro OKpallWuBaHUS MPSIMO IIPOIOPLIMOHAJIBHA KO-
YECTBY KMBBIX (T.€. BBLKUBIINX MOCJIC ISMCTBUS MIpe-
rnmapara) KJIeToK B JiyHKe [31].

s mpoBeneHusi MTT-tecta BblAeJIEHHBIE Ha
rpagvieHTe IUIOTHOCTH (pMKOJIIA JIMMQOUUTHI KyIb-
TUBUPOBAJIM B CTEPUJIbHBIX YCIOBUSX B MOJTHOM MU-
TaTeJbHON Cpene, CoAepKalle UKW HE COIepXKalleit
paznuuHbie KoHuIeHTpanuu 2-XMMT. IlomHas nu-
TaTeJbHasl cpefa coctosuia u3 cpenbl 199 ¢ L-rmyra-
MUHOM U 10% CBIBOPOTKU SMOPUOHOB KPYITHOTO PO-
raroro ckora (OOO “BbuonoT”, Poccust). JInmdbomnu-
Thl UTHKYOMPOBaJIU B MOJIUCTUPOJIOBBIX 96-TyHOUHBIX
miaHmerax (AO “@upma Meanoaumep”, Poccust)
n3 pacueta 300 ThICSY KJIETOK Ha JyHKY npu 37°C
B atMocdepe 5% CO, B TeueHue 72 4. 151 oLeHKU
nHruontopHoro adekra 2-XMMT B TyHKU BHOCHU-
JIM BOAHBIEC PACTBOPHI IpelapaTa B KOHIEHTPALUSIX
50, 10 m 5 MxM.

ITo ucredennn 70 94 MHKYOMPOBAHUS TIJTAHIIIET
nocraBainu u3 CO,-uHKybaTopa, NEPEeHOCUIN B Jia-
MUHaApHBII OOKC U B KaXAYIO JIYHKY IUIAHIIETA J10-
oasnstn o 10 Mkt pactBopa MTT B KOHLIEHTpainmn
(8 Mr/MuT), TIepeMelInBaIN TTIOKAaYMBaHUEM U AOIIOJ-
HUTEeIbHO MHKyOMpoBaiu npu 37°C B atMocdepe 5%
CO, B TeyeHue 2 4. [1lo ucreyeHun 3TOro BpeMeHU
MJIaHIIEeT HeHTpUYrupoBaiu B TedeHue 10 MUH npu
400 g, a 3aTeM C TTOMOIIbIO aBTOMAaTUYECKOTO J1ab0-
paTOPHOrO A03aTopa yaajsuId KyJIbTYypaabHYIO Cpey,
He 3aTparuBasl OCeBIIIME KJIETKU, MOCJIe Yero 100aB-
JISUIM JUMETWICYIb(oKcua B o0beMe 200 MK Ojist
cojirobunuzaluu opMasaHa.

OnTrUYecKyr TUIOTHOCTh BO BCeX JIyHKaX TLIaH-
1IeTa u3MepsUIU IPU JJIMHE BOJHBI 570 HM Ha MHOTO-
(yHKIIMOHAJILHOM TIaHILIeTHOM punepe Tecan Infinity
200 Pro (Tecan Instruments, ABctpust). I1To monydeH-
HBbIM JTaHHBIM PACCUMTBHIBAIM MPOLIEHT XW3HECHO-
COOHOCTU KJIETOK B KaXAOi JyHKE OTHOCHUTEJIbHO
KOHTpPOJISI C TOCTpOeHUEeM TpauKOB 3aBUCUMOCTHU
MPOLIEHTA XU3HECTIOCOOHBIX KJIETOK OT KOHILIEHTpa-
1 2-XMMT ¢ nocienyommum onpeneaecHUeM Mo-
pOTOBOIi TOKCHMYECKON KOHLIEHTpAallMU W KOHIIEH-
TpalMU MOJIyMaKCUMaJIbHOrO UHTMOMpoBaHus 1Cs,.

BUOJOTUYECKUE MEMBPAHBI  tom 40 Ne 5

IToporoBoii TOKCMYEeCKOiT KOHIICHTpaIINeil CYNTaIN
KoHUeHTpauuio 2-XMMT, obecrieynBaBIIyIO MUHU -
MaJIbHBIN (TOPOTOBBIN) TOKCUYECKU 3¢ heKT, cTa-
TUCTUYECKM 3HAYMMO OTINYAIOIIMICS OT ImoKa3are-
JIs1, HaOJIomaeMoro Ijisi obpaslia, He coaepKaiero
TECTUPYEMOTO COCIUHEHMSI.

CraTUCTUYECKYIO 00pabOTKY pe3yaIbTaTOB IIPOBO-
m ¢ ucrnoiab3oBaneM Microsoft Office Excel 2016
¢ HaxacTpoiikoit Attestat 12.5 (MU.I1. laitneies, Poc-
cus). st OLEHKM CTaTUCTUYECKOM 3HAYMMOCTU
pa3auyus IoKa3aTejeil HCIOJAb30BaId KPUTEPUN
ManHa—YutHu. CtaTuCTUYEeCKU 3HAYUMMBIMU CUM-
TaJIy pa3aIndus IIpu ypoBHe 3HaYUMocTU p < 0.05.

PE3YJILTATbBI U OBCYXIAEHHWE

ITpuMeHeHne KUCIOpoAHOTO 3yeKkTpoaa Kiapka
C HaHECEHHBIMHU B 00J1aCTh paboueii 30HbI TUMPOLI-
TaMM TTO3BOJISLIIO PETUCTPUPOBATh MOTPeOIeHUE KHUC-
Jlopoja KJeTKaMu B pealbHOM BpeMeHHM. [locie
MMPOMBIBKU B OKPYXKEHUU JTUM(POLIMTOB YCTAHABIN-
Bajlach MOCTOSIHHASI KOHLICHTPpALMsI KUCIOPpOAa, OT-
paxarolasi paBHOBecue Mexay (OHOBBIMU MeTabo-
JINYECKUMMU TTpoLeCCaMU B KJIETKAaX U MOCTYIIEHUEM
KHcIopoaa B pabouylo cpeny U3 aTMocdephl IIpH Tie-
peMEelIMBaHUM Cpelbl Ha MelaJike. DTo oToOpaxka-
JIOCh Ha TpaduKe perTMCTPUPYEMOTO CUTHAIA B BUIE
ropu30oHTaJIbHOM MuHUM. TTociie BBeaeHus1 cyocTpa-
Ta B KIOBETY IPOUCXOJIUJIO €r0 paBHOMEpPHOE Tepe-
MeIIMBaHWe, MOMIOLIEHNE U YTUIN3alus KIIeTKaMU1
B XOJ¢ METa0OINYSCKUX peakKIii. DTO MPUBOIUIIO K
CHUXXEHMIO KOHILEHTpaluu Kucjiopoja B paboueit
cpelle BCIEACTBUE YCUIIEHUSI OKUCIMTEIbHBIX MPO-
LIECCOB B KJIETKAX, COMPOBOXIAIOIINXCS aKTUBM3a-
1Mei ux apixateabHoi uenu. [1pu BBeAeHUU TOKCU-
YEeCKUX COEOUHEHUI, HATIPOTUB, HAOIIOAAIOCh YBE-
JINYeHNE KOHLIEHTPALMU PAaCTBOPEHHOTO KMCIIOpOoIa
BBUIY YTHETEHUSI (DOHOBOTO OKUCIUTEJIbHOTO METa-
60M3Ma KJIETOK, Y TaKOM OTBET B AaJbHEMIIIEM Ha-
3BIBAJIN “TOKCHMYECKMM OTBeTOM” (pHC. 2).

CKOpOCTb CHIUKEHUSI KOHLIEHTPALMKA KUCIOPOaa
ObLJIa IIPOITIOPLIMOHAIbHA KOHIIEHTpallMKM cyocTpaTa,
OIHAKO OTJIMYAJach IJjIsI Pa3IUdHBIX CyOCTpaToB,
BBOJIMMBIX B OMMHAKOBBIX KOHIIeHTpaumsx. Ha puc. 3
MpUBeAcH HAaOOp OTBETOB JMMQOLIMTOB Ha pa3aind-
Hble NPOTECTUPOBaHHBIE CcyOcTpaThl. M3 maHHOTO
rpadukKa BUTHO, YTO MHTAKTHBIC JIMM@MOIIMTHI 00JIa-
JlaJii HauOOJIbIIEH YyBCTBUTEIBHOCTBIO IO OTHOIIIE-
HUIO K OpTaHMYECKUM KHUCIOTaM, B TO BpeMsl KaK UX
AKTUBHOCTb B OTHOIIEHUU TTI0KO3bl 1 AMUHOKUCJIOT
ObLIa He3HAYUTEIbHOM. MakcuManbHast aKTUBHOCTh
OblJ1a IPOAEMOHCTPUPOBAHA B OTHOIIIEHUY INIMLIEPO-
docdara HaTpusA, OTBET HA KOTOPBIA OBLI ITPUHST
IIpU CpPaBHEHUU C OCTaJIbLHBIMU CyOCTpataMu 3a
100%. D10 coenuHEHME SIBIISIETCI OAHUM U3 TIPOME-
KYTOYHBIX MPOAYKTOB JUIMUIHOTO U YIJICBOIHOIO
oOMeHa, MpenlIeCTBEHHMKOM IUpyBaTa U alleTUJI-
KoA wu, Takum o0Opa3oM, BOBJIEUEHO B ILUPOKHUIA
CIIEKTp MeTaboamueckux peakuii. Mcxomast n3 moiry-
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Puc. 3. HaGop orBeTOB TMMGOLIUTOB Ha 7 pa3anyHbIX cyocTpaToB. OTBETHI KJIETOK Ha CyOCTpaThl IPUBEACHBI B IIPOLICHTAX OT
oTBeTa Ha muiepodocdar Hatpus, mpuHsToro 3a 100%. KoHileHTpaiust Bcex cyocTpaToB coctapisiia 50 MM.

YEeHHBIX JaHHBIX, IUlepodocdaT HATPUST UCIIONb-  CKOJBKY BHIPAXKEHHBIM OTBET KJIETOK Ha HETO MO3BO-
30BaJIM B MAJIBHEUIIINX 3KCIEPUMEHTAaX B KauyeCTBe  JIsLI PACCUMTHLIBATH Ha 60Jiee BHICOKYIO MH(MOPMaTHB-
WHAUKATOPHOTO cyOcTpaTa IJjIsi ydyeTa OCTaTOYHOM  HOCTb OLIEHKM OCTATOYHOI MeTabOoJMYEeCKOM aKTHB-
MeTabOJIMYECKOM AaKTUBHOCTU JIMM(POLIMTOB, II0- HOCTHU ITO CPAaBHEHUIO C OCTAIbHBIMU CyOCTpaTaMu B

BUOJIOTUYECKME MEMBPAHBI Ttom 40 Ne 5 2023
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Puc. 4. llutotokcuueckoe aeiicteue 2-XMMT Ha tuMbonutsl epudepudeckoit Kposu cortacHo MTT-tecty.

cllydyae BBIPAXXEHHOTO TOKCHYECKOIO ACHCTBUS Te-
CTHPYEMOTO TpHa3Ha Ha JTUMQMOIIUTHL.

Ha puc. 4 npuBeneHbl 3aBUCHMOCTH LIUTOTOKCU-
yeckoro aeiictBus 2-XMMT oT ero KoHIIeHTpauu B
xoge MTT-tecrta. I[IpogeMoHCTpUpPOBaHO yBEIMYE-
HHE LIIUTOTOKCHUUYECKOTro 3 deKTa TECTUPYEMOIO CO-
eIUHEHUSI B 3aBUCHUMOCTH OT €ro KOHIIEHTpalluW,
OprUYeM MOPOTroBasi TOKCHMYECKAsT KOHIIEHTPaIUSI
coctaBuia 8.1 £ 0.1 MmxM, a IC5; — 22.1 £ 2.0 MxM.
Takum o6pazom, 2-XMMT okazbsiBaeT BbIpaxKeHHOE
HOUTOTOKCUYECKOE NEMCTBHUE HAa JUMQOLIUTHI, IPU-
BOZsIIIEE K UX TUOEIH.

Ha puc. 5 npuBeaeHbl U3MEpPEHHbBIE C TTOMOIbIO
anekTpona Kirapka 3aBUCMMOCTH peakuuy TuM@o-
uToB Ha 2-XMMT OT ero KoHIeHTpauuu: rpadpuk
BEJIMYUHBI HEMMOCPEICTBEHHOTO TOKCUYECKOTO OTBE-
Ta KJIETOK Ha COeIMHEHUE (M3MEPSIEMOM B XO/I€ peru-
CTpally CUTHaJIa B MPUCYTCTBUU TECTUPYEMOTO TPU-
a3yHa B KIOBETe), IOKAa3aHHBINM CIUIOIIHOM JIMHUCH,
U rpaduK BEJIMUYMHBI OCTATOYHON aKTMBHOCTHU KJie-
TOK TIOCJI€ e CTBUSI COOTBETCTBYIOIIE KOHIIEHTpA-
LMW TpUa3uHa, MOKA3aHHbIA NMYHKTUPHOU JIMHUEH.
3a OCTAaTOYHYIO aKTUBHOCTH TNUM(}POIIMTOB, KaK yKa-
3aHO BbIIIE, MPUHUMAJIU BEIMYNHY OTBETa KJIETOK Ha
muuepodocdar HaTpusi, BBOIUMbBINH TOCIE peru-
CTpali OTBETAa HA COOTBETCTBYIOIILYIO KOHIIEHTPA-
o 2-XMMT 1 NpOMBIBKM 3J€KTPOJa C KIeTKaMHu,
B MPOLIEHTaX OT OTBeTa Ha mulepodocdar B Hayase
SKCIIepUMEHTa (10 BBEIEHUS TECTUPYEMOTO COENU-
HeHus). [paduKu neMOHCTPUPYIOT yBEJINUYEHUE TOK-
CUYECKOTO OTBeTa JUM(OILUTOB, a TAKXe CHUXKEHUE
OCTaTOYHOU aKTUBHOCTHU B MPSIMOA 3aBUCUMOCTH OT

BUOJIOTUYECKHUE MEMBPAHBI

TomMm 40 Ne 5

KoHIIleHTpaluu 2-XMMT, 4To yka3bsIBajao Ha Io1aB-
JIEHIE METa0OJIMYECKOM aKTUBHOCTH KJIETOK, OOYCJIOB-
JIECHHO€ TOKCHUYECKMM ASHCTBHEM 3TOrO COEIMHE-
Hus. C yuetoMm naHHbIX MTT-TecTa npeacraBisieTcst
BO3MOXHBIM WHTEPIIPETUPOBATh CHIKCHUE OCTa-
TOYHOI1 aKTUBHOCTH KaK r'0eIb KJIETOK B pe3yJIbTaTe
LUTOTOKCUYECKOro 3(pdeKra.

Ha ocHoBaHUM MOJTy4eHHBIX 3aBUCUMOCTEN ObLTH
ompeJieieHbl TTOPOroBble KOHIIEHTpallMKU Tpua3uHa
KaK B OTHOIIIEHUY HEMOCPENCTBEHHOU peaKInuy Kile-
TOK Ha BO3INEUCTBUE COCMUHEHUN, TAK U B OTHOIIIE-
HUM OCTAaTOYHOI aKTUBHOCTU KJIETOK IOCJIE€ TaKOTo
Bo3nelicTBUs. Ilog MOoporoBoil KOHILIEHTpaLUEH, KaK
u B caydae MTT-tecra, nmompasymeBaii HauMEHb-
11y10 KoHlleHTpauuio 2-XMMT, npu KoTopoit cooT-
BETCTBYIOIIAsl peakilvsl KJIeTOK (TOKCUYECKUil OTBET
WJIM OCTaTOYHAasl aKTMBHOCTb) CTaTUCTUUYECKU 3Ha-
YUMO OTJIMYaIach OT UCXOAHOI BEJIMUYMHBIL.

MunumanbsHass koHUeHTpauus 2-XMMT, obec-
MeyrBaBIlIas 3HAUMMbBI TOKCUYECKHUI OTBET TUMQPO-
IIUTOB B JTaHHOM MeTtoje, coctaBuia 4.0 £ 0.4 MKM,
a MUHMMaJIbHasl KOHIIEHTpaIs, IT0cIe KOTOpOii Ha-
OJ1I0aIoCh 3HAYMMOE CHMKEHME OCTaTOYHOM aK-
TUBHOCTU, — 22.9 + 2.8 MkM. Takum o6Gpa3oM, UcC-
MMONIB30BAHHBIA METON IIO3BOJISIII PETHUCTPUPOBATH
3¢ deKT KOHIIEHTpALIUN TECTUPYEMOTO COSANHEHMS,
KOTOpbIE TIpU KpaTKoBpeMeHHOM (MeHee 30 MUH)
BO3ACUCTBUM ellle He TIPUBOIWIN K THOEIN KJIETOK,
BBI3BIBaS JIMIIIb UX MeTa0OJIMYeCKyIo peakiiio. OT-
METHM, YTO IOPOToBasi KOHIIEHTpALMs, MO3BOJISIB-
I1asi peTUCTPUPOBATh TOKCUYECKUIA OTBET TUMPOLI-
TOB C MOMOIIBIO 3yeKkTpona Kiapka, Owblia BOBOe
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Puc. 5. I'paduku peakimu numdormtoB Ha 2-XMMT B 3aBUCUMOCTH OT €T0 KOHILIEHTPAIIUU, PETUCTPUPYEMOIT C TTOMOIIIBIO
anektpona Kiapka. KpuBasi, otobpaxkaeMasi 6eJIbIMU KPy>KKaMU Y CITIOITHOM JTMHUEH, OTHOCUTCS K JIeBOit ocu Y, KpuBasi,
oTobOpazkaemMasl YepHbIMHU Kpy>KKaMU U MyHKTUPHOI TMHUEH, — K IIpaBoii ocu Y.

MEHbIIIC MUHUMAaJIbHON TOKCHUYECKON KOHIIEHTpa-
oMM, noaydeHHol ¢ moMoinbio MTT-Tecta. Takum
obOpa3oM, MpeacTaBJIeHHbIE Pe3yJbTaThl YKa3bIBAIOT
Ha COIIOCTaBUMOCTD JAaHHBIX, ITOJIYYEHHBIX C IIOMO-
IIbI0 METOAAa PEerucTpallii IbIXaTeJIbHON aKTHMBHO-
CTU JIUM(MOILIMTOB U KJIACCUYECKOTO METOJa OLIEHKU
uuToToKCMYHOCTH — MTT-Tecrta. Ilpu 3TOM OTCYT-
CTBHE HEOOXOMUMOCTH JUTUTEIHHOIO KYJIETUBUPOBAHMST
M BO3MOXHOCTb MHOTOKPATHOTO WCITOJb30BaHUS
KJIETOK JeJIaloT JAaHHBIII METom Oojiee IIPeaIiouTr-
TeTBbHBIM 1O cpaBHeHMIO ¢ MTT-TecToM 1 npyrumMn
TPAAULIMOHHBIMU METOIaMM aHaau3a IUTOTOKCUY-
HOCTHU. JIOMOTHUTEIBHBEIM NPEUMYIIECTBOM METOIA
SIBJISIETCSI BO3MOXKHOCTD OLIEHKU JI€MICTBUS TECTUPYE-
MbIX COEIMHEHUI B peaJibHOM BpeMEHU, B TOM YMCJIe
3¢ deKkToB, MogaBIIIOINX (GU3NOTIOTNIECKIE IIPO-
LIECCHI B KJIETKaX, HO HEe MPUBOMSAIINX K UX TUOECIIN.
MeTon Ha OCHOBE PErMCTpalluM ABIXaTEJIbHOM aK-
TUBHOCTHU KJIETOK, MCIIOJIb30BAaHHBII B MJaHHOI pabo-
Te, CIIOCOOEH O0ecreYuTh METOMUYECKU IPOCTYIO,
YCKOPEHHYIO ¥ TOYHYIO OLICHKY COCTOSIHUS KJIETOK B
pPa3IUYHBIX YCIOBUSIX B PeaJIbHOM BPEMEHHM IIPU UX
MHOTOKPAaTHOM MCIIOJb30BaHUM. TakuM o0pa3om,
OlLIeHKA COCTOSIHUS KJIETOK Ha OCHOBE 2JIEKTPOXUMU -
YeCKOM PEerucTpaluy MX IbIXaTeJIbHOM aKTUBHOCTU
SIBJISIETCSI IEPCIIEKTUBHBIM HAIlpaBJIeHUEM U MOXKET
COCTaBUTh OCHOBY METOJIa JOKJIMHUYECKOI OLIEHKU
0€30MacHOCTH ITTOTEHIUAIBHBIX (hapMaKOJIOTMIECKIX
areHTOoB.

KonhaukT nHTEpECOB. ABTOPHI JEKJIApUPYIOT OT-
CYTCTBHE SIBHBIX U ITOTE€HIUAJIbHBIX KOH(MINKTOB

BUOJOIT'MYECKME MEMBPAHBI

MHTEPECOB, CBI3aHHBIX C MyOIMKAILIME HACTOSIICH
CTaTbU.

WUcrouynuku ¢punancuposanms. Pabora BeimonHeHa
3a CYeT OIOMKETHBIX CPEACTB B pamKax ['ocymapcTBeH-
HOTO 3aJaHus1 peructpaunoHHbrit Ne 122020100109-6
B CaMapCKOM TOCyIapCTBEeHHOM MEIUIIMHCKOM YHU-
Bepcutete MuHsnpasa Poccuu.

CooTBercTBME NpUHHOMIAM 3THKH. Hacrosmas
CTaThgd HE COICPKUT OIMMCAHMWS KaKUX-JINOO MCCIIe-
JIOBAaHUM C y4aCTUEM JIOJEU WJIM XKMBOTHBIX B Kaye-
CTBE OOBEKTOB.
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Assessment of the Toxic Effect of 2-(Chlorodinitromethyl)-4-Methoxy-6-(4-
Methylpiperazine-1-yl)-1,3,5-Triazine by Respiratory Activity of Lymphocytes

P. V. Iliasov!, L. V. Limareva!, A. I. Sizova®: *, V. A. Zalomlenkov?, A. P. Kuricyna'
ISamara State Medical University, Ministry of Health of the Russian Federation, Samara, 443099 Russia
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A method for evaluation of metabolic characteristics of intact cells based on electrochemical registration of
their respiratory activity was used to monitor a reaction of lymphocytes to a potential pharmacological agent,
2-(chlorodinitromethyl)-4-methoxy-6-(4-methylpiperazin-1-yl)-1,3,5-triazine. The method ensured an es-
timation of cytotoxicity of the test compound and made it possible to determine its minimum toxic concen-
trations for human lymphocytes. It was shown that the obtained results agree with the data of a reference

method — MTT-based cell viability assay.

Keywords: cytotoxicity, respiratory activity, lymphocytes, antitumor agent, Clark-type electrode, triazines
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