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U 3JIeKTPODU3NOIOTMYECKIX U3MEPEHUI, YTO MOXKET
OBITH CBSI3aHO C Pa3IMYHBIM TU3alTHOM 3KCIIEPUMEH-
TOB. MeToa MOJIEKYJIIPHOM TUMHAMUKY HE TOIXOIUT
IS MOIEJIMPOBAHUS alCOPOIIMOHHBIX ITPOLIECCOB
M3-3a MaJIBIX BpeMeH cumyisuuu. [1pu usmepenuun
in silico MOJIEKYIBI KpacuTeJIel OBLIN TTOMEIISHBI
HEIIOCPEICTBEHHO B MEMOpaHy, B TO BpeMsI KaK IIpHU
in vitro U3MEePEHUSIX MOJIEKYJIbl BBOJIWJIN B BOOHBIN
pacTBOp, OMbIBalOLIMit MeMOpaHy. Takum obpa3om,
MPY OTHOM 1 TOM K€ COOTHOLLICHUM JIMIIMAA U Kpa-
CUTEJISI C yYeTOM KoadduinmeHTa pacrnpenaesieHUs
KpacuTtesei MexXny JUMAIHON 1 BOTHOM (pa30if KOH-
LEHTpalKs COeIMHEHNI B OMCIOE BO BTOPOM CIIydae
OKaxkeTcsl MeHbIIe. bojiee BEICOKME KOHIIEHTpAII
Kpacureieil MOTYT IPUBECTHU K YBEJIUIECHUIO BEPO-
SITHOCTHY B3aMMOJIEMCTBUSI MOJIEKYJI aT€HTOB MEXITY
coboii. Ha puc. 3 BumHO 06pa3oBaHUE OJIUTOMEPOB
Kpacureselt, HabmomaeMoe B 9KCIIepUMeHTaXx in silico.

C ucnonb30BaHUEM 3JIEKTPOPU3NOTOTNIECKOTO
MoaXoma ONpeaeIeHBl MAKCUMAaJIbHO BO3MOXHEIE
M3MEHEHUS TUITOJILHOTO MOTeHIIMAaIa MeMOpaH Ipu
BBEJIEHUU TECTUPYEMbIX KCAHTEHOBBIX KpacUTeJIe,
OIHAKO oTmpelesIeHHbIE in silico BETUIMHBI ITPU CO-
OTHOIIIEHWY JTUTTAA U Kpacutens 10:1 oka3sIBaroTCs
BBIIIIE. DTO MOXKET OBITh CBSI3aHO C TEM, YTO B DJIEK-
TPOPU3NOIOTUIECKUX FKCIIEPUMEHTAX OTPULIATEIEHO
3apsiKEHHbIE MOJIEKYJIBI 203MHA Y, 3pUTPO3MHA 1 OeH-
TaJIbCKOI'0 PO30BOr0, COPOMpPYIOIIECsS U BCTpauBao-
1IKecs: B MeMOpaHy, CO31al0T IIOBEPXHOCTHBIM 3apsif
OMCI0S U TIPETISITCTBYIOT JAJIbHEHIIIEH COpOIIN MOJIe-
KyJI KpacuTesieid. DTO MPeaIIoIoXeHe He TT03BOJISIET
OOBSACHUTD Pa3INUUs JUIIOJIb-MOIUDUITAPYIOIIEH
CHOCOOHOCTHU (hJTyopeclieMHa B UBMEPEHUSIX in Silico
W in vitro.

Takum ob6pa3oM, pe3yJIbTaThbl MOJIEKYISIPHO-
0 MOJEJIUPOBAHMS PACIIUPSIOT IPEICTaABICHUS

@y o

®dnyopecuuH

OpUTpPO3UH
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0 MexaHU3Max JeWCTBUSI KCAHTEHOBBIX KpacuTeiei
Ha MeMOpaHy, B YaCTHOCTH BO3MOXHOCTHU MX BIUSTHUS
Ha TpodWJIb JIATEPAJILHOTO JAaBJICHKS, a TAKXKE YKa3bl-
BalOT Ha HEOOXOIMMOCTh OoJjiee AeTaIbHOTO aHaJIn3a
MoaU(GUKALIUY DJIEKTPUUECKUX CBOMCTB JIUTTUAHBIX
oucnoes (GpayopecleUHOM.

OUHAHCHUPOBAHUWE PABOThI
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Poccwuiickoro HayuHoro ¢poHma (ripoekt Ne 22-74-
10023).
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ASSESSING THE INFLUENCE OF XANTHENE DYES
ON THE PHYSICAL PROPERTIES OF LIPID MEMBRANES USING
THE MOLECULAR DYNAMICS SIMULATION

A.1. Malykhina, O.S. Ostroumova, S.S. Efimova*

Institute of Cytology, Russian Academy of Sciences, St. Petersburg, 194064, Russia
*e-mail: efimova@incras.ru

Objective: The correct choice of dyes, especially those targeting cell membranes, is a primary task for suc-
cessful scientific research. In this work, the effect of xanthene dyes, fluorescein, erythrosine, eosin Y and
rose bengal, on the physical properties of model lipid membranes was studied using molecular dynamics
simulation. Methods: Molecular dynamics simulation. Results and discussion: It was found that xanthene
dyes increase the area per lipid, the effect increases in the series fluorescein = eosin Y < erythrosine < rose
bengal. Calculation of the packing parameter of the phospholipid molecule “tails” shows that fluorescein,
erythrosine and eosin Y have a disordering effect on membranes, while rose bengal has practically no effect
on this parameter. Evaluation of the change in the dipole potential of the phospholipid membrane in the
presence of dyes shows that their ability to reduce this value increases in the series fluorescein = eosin Y =
= erythrosine < rose bengal. Conclusions: Comparison of the results of molecular dynamics simulation with
electrophysiological data and the results of differential scanning microcalorimetry has revealed a number of
discrepancies, the reasons for which are discussed.

Keywords: xanthene dyes, lipid membranes, packing density, molecular dynamics simulation
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