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OBCYXIEHUNE

Pe3ynbTaThl OLIEHKU YPOBHEM OEIKOB IUIOTHBIX KOH-
TaKTOB IEMOHCTPUPYIOT, UTO SHIOTEIMAIbHbIC KIETKU B
geThipexkieTouHoil monenu I'Ob in vitro B pesynbraTe
MPUCYTCTBUS TIEPULIMTOB U UX BIMSHUS IpUOOpeTaloT
3KCIIPECCUOHHBIN Mpoduib, OoJjiee MPUOIUKEHHBI K
YCJIOBUSIMM in Vivo, a 3HAYNT, QOPMUPYIOT 00JIee KOMIIe-
TEHTHBI 1 MEHEE MPOHMLIAeMbIii MOHOCJIOM.

Kpowme Toro, onupasicb Ha JaHHbIE UMMYHOLIUTOXU -
MHUYECKOTO aHaau3a, MOXHO 3aKJIOUYUTh, UTO 3aperu-
CTpUpPOBaHHbIC HaMU 0oJjiee BhICOKME 3HaYeHUust TOC B
4eThIpexKiIeTouHoi Moaeau I'Db in vitro o0ycinoBieHbI
He TOJIbKO HAJIMYMEM JIOTIOTHUTEIBHOTO CJI0S1 KJIETOK Ha
KYJIbTYypaJbHOM BCTaBKE, YTO JIOTMYHO IMPUBOAUIIO ObI K
0o0J1ee BBICOKMM TTOKa3aTesIsiM, HO TakkKe 00J1ee BbICOKU -
MU YPOBHSIMU O€JIKOB IUVIOTHBIX KOHTAKTOB 3HAOTEJIM -
aJIbHBIX KJIETOK.

Ha ocHOBaHUM 3TOro CTOUT OTMETUTh, UTO MPUCYT-
cTBUE Bcex kjeTouHbix TunoB HBE/I'Db HeoOGxonmumo
1t pOpMUPOBAHUS Y HUX (DeHOTHUIIA, IIPUOINKEHHOTO
K peajibHbIM YCJIOBHUSM, MOCKOJbKY TOJIBKO BO B3aUMO-
JIEeNCTBUM OPYT C APYroM Y KJIeTOK (popMUpYyeTCsl He00-
XOJIMMBIH 9KCIPECCUOHHBI poduib. KpoMme Toro, mmo-
JIy4eHHbI€ TaHHbIEC TTOAYEPKUBAIOT 3HAYUMYIO POJIb T1e-
PUILIMTOB KaK METa00OJMYECKOIO 3BEHa, yYaCTBYIOIIETO B
conpskeHun Kietok I'Db m ¢popMupoBanuu ero 6a-
PbEPHBIX CBOICTB.

TakuMm 06pa3oM, UCHIOIL30BaHVE IEPULIUTOB ACIAET
geThIpexKIIeTouHyIo Transwell-monens I'Db in vitro 60-
Jiee peJIeBAHTHOM MO CPAaBHEHUIO CO CTAaHIAPTHOM Tpex-
KJIETOUHOM Mopaenblo. Hapsaay ¢ aTuMm, maHHas MOJeb
COXpaHSeT BCce MpenMyIiecTBa cTaHgapTHoit Transwell-
MOJIeJIY, TTOCKOJIbKY OCTaeTCsl MPOCTOI B peaqu3aluu u
yIIpaBJIEHUU, JEIIEBOIl 1 MTO3BOJISIET UCIIOJIb30BaTh BCE
TOT 3Ke IIUPOKUIA CIIEKTP METOIOB UCCIIEIOBAHMSI.

ONHAHCHUPOBAHUE PABOThI

PabGoTa BbITIOJIHEHA 11O pe3y/IbTaTaM Yy4acTUsI B CTaXKMPOB-
Kax “OcBoeHHe COBPEMEHHBIX METOIOB TTOJyYeHUST U KYyIbTH-
BUPOBaHUS KJIETOK U OPraHOMIOB TOJIOBHOTO MO3Ta ISl pellie-
HUS 3a1a4 MepcoHUGUIIMPOBAHHONM HEBPOJIOTMU U pereHepa-
TUBHOM MeguUMHBI” 1 “OCBOEHHE COBPEMEHHBIX METOIIOB
UMMYHOTUCTOXUMMHU, SJIEKTPOHHOU MMKPOCKONWUM B HEUpO-
mopdoiiornn”, nommepkaHHBIX KpacHOSpcKUM KpaeBBIM
GOHIOM TOMAEPKKHM HAYYHON M HAydHO-TEXHUYECKON aes-
TEJILHOCTH B paMKax KOHKypca IMPOeKTOB OpraHU3aluu yJa-
CTUSI CTYIEHTOB, aCIIMPAaHTOB W MOJIOJBIX YUYEHBIX B KOH(pe-
PEHLIMSIX, HAYIHBIX MEepONPUSTHSIX U cTaxkupoBkax (I oue-
penn 2021 1.).

COBJIIOJEHUE 5 TUYECKHUX CTAHOAPTOB

I1pu paboTe ¢ KUBOTHBIMU COOJTIONATA BCE MPUHIIUAIIBI Ty~
MaHHOCTH, u3JIoxeHHbIe B JlupektrBe EBpoIeiickoro coo6-
mectBa (86/609/EEC) n XenbcMHKCKOI nekinapanuu. Pabora
Obl1a OMOOpeHa Ha 3acelaHU! JIOKATBHOTO 3THYECKOTO KO-
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Puc. 3. Iloka3aTenu TpaHC3HAOTEIMATbLHOTO COIPOTUBJIC-
Hus (TOC) B Tpex- (/) U YETBIPEXKIETOUHOU (2) Moaenux
I'Db in vitro. * Paznmuuust noctoBepHsbl ipu p < 0.05.

murera KpacITMY wum. npod. B.®. BoiiHo-fceHenkoro
(rmpotokoin Ne 8 ot 06.10.2020).

KOH®JIUKT UHTEPECOB

ABTOpBI IeKJIapUPYIOT OTCYTCTBHUE SIBHBIX U ITOTCHIINAIb-
HBIX KOH(PJIUMKTOB UHTEPECOB, CBSI3aHHBIX C ITyOJIMKaluei Ha-
CTOSIIIEN CTaThU.
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Pericytes as an Essential Part in Transwell Models of the BBB in Vitro
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In this study we aimed to demonstrate the advantages of using a quadruple culture model of the blood-brain barrier
(BBB) in vitro in comparison with a common triple culture model, as well as to show the impact of pericytes on en-
dothelial cells of the BBB. We co-cultured primary rat brain microvascular endothelial cells (BMECs), pericytes,
astrocytes and neurons in a Transwell BBB model in vitro. Then, we carried out quantitative analysis to compare
transendothelial electrical resistance (TEER) values, as well as expression levels of tight junction proteins, ZO1 and
JAM1, in the triple culture and the quadruple culture Transwell BBB models in vifro. According to the obtained data,
the quadruple culture model of the BBB in vitro has advantages over the triple culture model, since the presence of
pericytes is accompanied by higher TEER values and higher expression levels of tight junction proteins in endothelial
cells. The results presented in the study are consistent with the world scientific literature and confirm the hypothesis
that pericytes not only offer mechanical support for endothelial cells, but also play a key role in signaling networks
between different cell types of the neurovascular unit (NVU) and thus regulate the barrier functions of the BBB. Ac-
cording to this, co-culture of BMECS, astrocytes, and neurons with pericytes is essential for BMECs optimum phe-
notype and offers a closer representation of the in vivo environment.
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