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J1nst npoBe/ieHHst MOHUTOPUHT'A KJIETOK B 9KCIIEPUMEHTaX
in vivo, a TarxoKe JUIs OIpe/IeIeHNUs IOBEACHUS KIETOK IIPH
KyJIETUBHPOBAHUH iM Vitr0 B COCTaBE TPEXMEPHBIX OMOMHKE-
HEPHBIX KOHCTPYKIUI HE0OXOIUMBI TIOMCK 1 TIo00p 3 dexk-
THBHBIX MapKepOB U KpacuTeel. [IMHHOIIeIOueYHbIe JUal-
KWIKapOOLIMaHUHBI, TPEACTABUTEIIIMI KOTOPBIX SBIISIOTCS
Dil u DiO, oTHOCSTCS K (hTyOpPECHIEHTHBIM KPACUTEISIM C
BBICOKOW MHTEHCHBHOCTBIO CBEUCHHUSI, [TPU 3TOM BOIPOCHI
00 MX BIMSIHUY Ha (QyHKIHOHAJIBHBIE CBOMCTBA CTPOMAIIb-
HBIX KJIETOK OCTAIOTCS HEZIOCTATOUYHO H3yYCHHBIMH.

Ienp paboThl — ONpeneNnuTh ONTUMAIIBHBIE YCIOBUS
oKkpamuBanus GUOPoOIACTOB KOKU KapOOIIMaHUHOBBIMHU
kpacutensimu Dil u DiO, a Taxke OLleHUTh BIUSHUE OKpa-
IIMBaHUs HA >KU3HECTIOCOOHOCTH, aATe3MBHBIC CBOWCTBA,
MeTabOoIMUYECKYIO U POIN(EpaTUBHYIO AKTHBHOCTD KIIETOK.

B pabote ucmonp30Baiy KyIETHUBHPOBaHHEIE (HUOPO-
6acThl KOXH B3pOCIJIOTo yenoBeka. KiieTkn okpammBain
100 TPU MOHOCIIOWHOM KYJIBTUBHPOBAHHH, OO TOCIE
WX TPUIICHMHU3ALUHU ¥ OKpAIIMBaHUS B cycreH3uu. s
OKpaIlIMBaHUs KJIETOK KapOolaHuHOBbIE KpacuTenu Dil n
DiO B konnenTparmsix 1076, 2,5x107, 5x107° 1 10~ M BHOCHIH
MOPIIMOHHO IPHU MOCTOSsHHOM niepememnBanuu. ITocne 30
MHH 9KCIIO3HUILIUH B TEMHOTE KPACUTEIIH JIBK/IbI OTMBIBAIIN
pactBopom XeHkca eHTpudyruposanueM mpu 1000 06/mMuH
B Teuenue 7 MuH. [locrie ynanenus kpacutesst HOACUUTHIBAIN
KOJIMYECTBO OKPAIICHHBIX KICTOK, a TAKXKe OIpEeAeisuin
LIEIOCTHOCTD MX IUIa3MaTHIeCKO MeMOpaHbI P OKpaIH-
BaHHUHM TPUIIAHOBBIM CHHUM. OTHOBPEMEHHO KIIETKH ITOMe-
IIJIM B YCJIOBUS KYJIBTHBUPOBAHUS [UIS OLICHKH MX aATe3nH,
MeTaboINYeCcKOoi 1 NpoiardepaTuBHON aKTUBHOCTH C WC-
noss3oBanueM MTT-tecra.

YcraHoBieHo, uTo nodaenenue kpacureneit Dil u DiO
HETIOCPE/ICTBEHHO TP MOHOCJIOIHOM KYJIETHBUPOBAHNUH HE
MI03BOJIMJIO MIOJTYYHUTh HOJHOLEHHOE OKPALIMBaHHUE KIIETOK.
Onnaxo no6aBeHne KpacuTeNeH K CyCIeH3|H KIIETOK IoCIe
UX TPUIICHHU3AIIUH 00ECIICUMIIO BBICOKYIO 3 (heKTHBHOCTh
nX oKpamuBaHus. [Ipy 3TOM KOHIEHTpanuu Kpacurenen
5%107° u 10~ M 6butn Hauboee 3¢ pexTuBHBIMU. M CI1omb-
3oBaHue kpacurtens Dil B pa3iauuHBIX KOHIECHTpPALMIX
3HAYUTEITHHO CHIKAIIO XKU3HECTIOCOOHOCTH KIJICTOK, UTO BBI-
pakaJioch B HapyIICHHH LEIOCTHOCTH MEMOpaH KIIETOK U
CHIDKEHHMH X a/Ir€3UBHBIX CBOWCTB M META00INUECKON aKTHB-
HoctH. OKpalnuBaHue KJIeTok kpacuteiaem DiO He oTpaxka-
JIOCh Ha MX JKU3HecrocoOHocTH. CoXpaHeHUE CIOCOOHOCTH
a/IF€3HH K IIOBEPXHOCTHU KYJIBTYPaJbHOTO IUIACTHKA, METa-
Oosinueckasi ¥ npoJudepaTuBHasi KX aKTHBHOCTb HE OTJIH-
YaJIMCh OT KOHTPOJIBHBIX HEOKPAIIIEHHBIX KIIETOK.
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For the monitoring of cells during in vivo experiments
as well as for the determination of cells behavior during
in vitro cell culture within three-dimensional bioengineered
structures there is a strong need of choosing effective mar-
kers and dyes. Long-chain dialkylcarbocyanines Dil and
DiO belong to the fluorescent dyes with high intensity of
fluorescence, meanwhile the issues relating to their influen-
ce to functional properties of the stromal cells are poorly
studied.

The aim of this study was to determine the optimal
conditions for labeling of skin fibroblasts with carbocyanine
dyes Dil and DiO, as well as to assess the influence of
staining on cells viability, adhesive properties, metabolic
and proliferative activity.

The in vitro cultured human adult skin fibroblasts were
used in this study. Cell staining was performed either in
monolayer culture or after cell detachment and staining in
suspension. Carbocyanine dyes Dil and DiO in concentra-
tions of 1076, 2,5x107, 510 and 10-°M were stepwise added
during permanent shaking. After 30 min incubation in dark-
ness, dyes were washed out twice by Hank’s buffer using
centrifugation at 1,000 rpm during 7 min. After the removal
of the dyes, cells were counted to assess the number of
stained cells as well to determine the integrity of plasma
membrane, using trypan blue staining. In parallel, cells were
plated for the determination of their adhesion, metabolic
and proliferative activity, assessed by MTT assay.

Staining of cells with Dil and DiO directly during mono-
layer culture did not allow obtaining the optimal number of
cells stained. However the addition of dyes to cell suspen-
sion after their detachment resulted in high staining effi-
ciency. In this case, the most effective concentrations appea-
red to be 5x10°°u 10°M. At the same time, the application
of Dil dye in different concentrations resulted in significant
decrease in cells viability, including disruption of plasma
membrane, decrease in adhesive and metabolic properties.
Alternatively staining of cells by DiO had no effect on viabi-
lity of cells. Cells could be able to adhere onto culture plastic,
their metabolic and proliferative activity did not differ from
non-stained control cells.
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