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Introduction

Multipotent mesenchymal stromal cells (MSCs) harbor great
potential for cellular and tissue therapy, and are currently
under investigation in numerous clinical trials, the majority
thereof relying on systemic infusion. A major drawback in
MSC-therapy appears to be in the incomplete understanding
of fate and function of MSCs following systemic administra-
tion. In recent years, new evidence indicates a low biocom-
patibility of MSC during intravenous infusion. Experimental
data may suggest that up to 50% of ex vivo cultured MSCs
undergo a complement-dependent lysis upon interaction
between the cells and intact human serum. Meanwhile, the
data concerning this issue is limited and controversial in
some instances. The goal of present study was to assess the
MSC viability during intravenous infusion, to confirm the
complement-mediated lysis of MSCs, searching for possible
ways to overcome this damage.

Materials and methods

Bone marrow-derived MSCs were obtained from healthy
donors. Parallel cultures of MSCs from each donor were per-
formed in two types of media: 1) MEM-a containing 10%
FBS, and 2) MEM-a containing 7,5% platelet lysate (PL).
When the cultures became near-confluent (>80%), the cells
were detached by treatment with trypsin and EDTA. The
harvested cells from different media (either PL-, or FBS-sup-
plied) were divided into 3 sub-groups. Group 1: One-hour
MSC incubation with 200pl of native (active) serum (a pool
of 4 AB(IV), Rh+ donors). Group 2: One-hour incubation of
MSCs with serum pre-treated with anti-C5 monoclonal an-
tibody (Soliris®, Eculizumab, Alexion Pharmaceuticals Inc.)
at the dose of 50pg/ml. Group 3: One-hour MSC incubation
with EDTA-inactivated serum (controls).

Cytotoxicity analysis was performed by means of flow cy-
tometry (7-AAD was used for the cell viability assays).
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Results

In our preliminarily study, we revealed a statistical signifi-
cant differences between all 3 groups of cells which were cul-
tured in media containing 10% of FBS. About 30% of freshly
harvested MSCs were lysed after 1 hour of contact with ac-
tive AB(IV) serum. This effect was inhibited with EDTA or
Eculizumab, a specific C5 inhibitor, thus providing evidence
for a complement-dependent cell lysis. In the series incubat-
ed incubated with fetal bovine serum, the average cytotoxic-
ity was 27,9% (subgroup 1), 15,4% (subgroup 2), and 10,7%
(subgroup 3, p=0,00015). Meanwhile, we could not demon-
strate any significant differences between the 3 subgroups
of cells cultured with 7,5% human platelet lysate (PL). The
average cytotoxicity in the 13.1% for subgroup 1; 15,5% for
subgroup 2, and 7,5% for the subgroup 3 (p=0,32).

Conclusions

Our results confirm a phenomenon of pronounced comple-
ment-dependent lysis of pre-cultivated MSCs after contact
with native serum. By the contrary, MSCs supplemented
with human platelet lysate during cultivation showed much
lesser (if any) susceptibility to the complement-dependent
lysis. Lack of xenoantigens in the PL-containing media may
be a possible explanation for this experimental finding.

We also report that pre-treatment of native sera with anti-C5
monoclonal antibody Eculizumab caused a significant re-
duction of in vitro MSC lysis after their culture in fetal bo-
vine serum, thus suggesting a definite proof for applications
of Eculizumab in different areas of cell therapy and trans-
plantation.
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BeepeHne

Brarogapst cBOMM 610/IOrMYeCKUM CBOVICTBAM, MY/IBTHIIO-
TEeHTHbIe Me3eHxuManbHble cTBOMOBbIE KieTku (MCK) siB-
JISIIOTCSI OJHOV U3 Hayuboree BOCTPeOOBAaHHBIX KI€TOYHBIX
HONY/IALUI B ITOAXOAX KI€TOYHOJ Tepaluu U BOCCTAHO-
BUTENBHON MeRMIUHBL. B Hacrosiee Bpems 3¢ ¢eKxTns-
HocTb nnpuMmeHeHnAa MCK nccnenyoTcsa B COTHAX KIMHUYe-
CKMIX MCIIBITAHUII Pa3HBIX (a3, B OO/IbIINHCTBE N3 KOTOPBIX
UICTIONB3YeTCA X BHYTPUBEHHOE CUCTEMHOe BBefeHIe. Bee
6071ee OCTPO BCTAET BOIPOC O HEOOXOAMMOCTY IIOHNMAHSI
pacrpefienieHu, >KU3HeCIoCoOHOCTN 11 PYHKIIVIT STHX KIle-
TOK IIpM BHYTPUBEHHOII MH}Y3un. PeympraTsl pabor mo-
CTIeIHUX JIeT JeMOHCTPUPYIOT HUSKYI0 6110COBMECTUMOCTD
MCK npy BHyTpUBEHHOM CIIOCOOe BBeieHIs, 11 Iubeb 3Ha-
YUTEIBHOTO YMC/IA KyIbTUBMUPYeMbIX in vitro MCK 3a cuet
KOMIUIEMEHT-3aBUCUMOTO u3nca. JlaHHbIE KacaTelbHO
9TOTO BOIPOCA OTPAaHNYEHBI 1 3a4aCTYIO IIPOTUBOPEUNBHL.
[e/1bi0 HACTOSIILETO MCCIENOBAHNS SABJISAETCA OL[EHKA JKI3-
Hecrioco6HocT MCK Ipu BHYTPMBEHHOM BBEJIEHNM, TIOJI-
TBepIK/IeHNUe Ha/IN4Msl KOMIUIEMEeHT-UHAY LY POBAHHOTO JIN-
3uca MCK 1 IOMCK BO3MOXKHBIX CITIOCOO0B €ro IIPe00/IeHIIA.
Marepuaner n merogsl. MCK Beifiensmicy 13 06pasios
KOCTHOTO MO3I'a 3JJ0POBBIX JJOHOPOB (N=6) MeTOLOM IIPMO-
ro nocesa. Ikcnancusa MCK oT kaXzoro u3 JJOHOpOB IIpo-
BOJM/IOCH Ha cpefiax AByX Tunos: Ha MEM-a, comepikaiert
10% derambroit 6brubelt corBopoTky (P5C) u MEM-q, co-
mepxxamteit 7,5% nusara Tpombonntos (JIT). Co6op KneTok
OIS 9KCTIEPUMEHTOB (Taccax 1, 2) MpOBOAMIICS TIPU JOCTH-
JKeHMY KOHGmoeHTHOCTI > 80% myTeM 06paboTKM Ky/IbTy-
pa1 pactopom 0,25% tpuncuna ¢ OJTA. Cycnensus xie-
TOK Kakpoit u3 ayx rpynmn (OP5C u JIT), 6b1ma pasaeneHbt
Ha 3 moarpymnmsl. [lepBas MoArpymnmna KIeTok MHKyOupoBa-
nach ¢ 200 MK/ aKTMBHOJ Y€/I0BEYeCKOI ChIBOPOTKI B TeYe-
HIe 1 yaca (OyIMpoBaHHAs CBIBOPOTKA OT JOOPOBOTBHBIX
noHopos, AB(IV)Rh+). Bropyio rpynmy KieTok MHKy6u-
poBay B TedeHMe 1 9aca ¢ CBIBOPOTKOIL, IIPeIBAPUTETIHHO
obpaboranHoil aHTU-C5 MOHOK/IOHATBHBIMI AHTUTEIAMMU
(Soliris® (Eculizumab) Alexion Pharmaceuticals Inc.) B mose
50 mMxr/mi1. TToceHIO0 TPYIITY K/IeTOK (IIpefiCTaBIeHHYIO B

KayecTBe KOHTPOIbHOIT TPYIIIIbI) MHKYOMPOBAIU B TedeHIe
1 4aca ¢ cbIBOPOTKOIA, IIpeABapUTE/IbHO MHAKTUBYPOBAaHHOM
SITA. Anann3 TUTOTOKCMYHOCTH IIPOBOJWIICS ITyTEM IIPO-
TOYHOI IMTOMeTpyM (B KauecTBe MHVKATOPa XXM3HECIIO-
COOHOCTM KIETOK ObUI MCHOb30BaH Kpacurtenb 7-AAD).
Pesymbrarer. Oxono 30% momydenHbix MCK 6b1mm musnpo-
BaHBI HOC/Ie 1 yaca KOHTAKTA C aKTUBHOI CBIBOPOTKOI. DTOT
abdexr 6p1 nmurnbupoBan ISATA mnu cuenuduaeckum
uHrnéuropom C5 — IDKynm3ymMaboM, YTO JOKa3bIBaeT Ha-
JM4Yye KOMIUIEMEHT-3aBUCYMOTO /IM31ca KIeToK. B rpymme
®BC cpenHAA TUTOTOKCUYHOCTD 1-71 MOATPYIIIbI JOCTUIIA
27,9%, 2-11 moprpynmsl — 15,4%, u 3-it mogrpymnmsl — 10,7%
(p=0,00015). MbI He CMOI/IM TTOKa3aTh CTATUCTUIECKN 3HA-
YMMble P3Ny B 3 IpyNIax KIeTOK, KY/IbTUBIPOBAHHBIX
B Cpefie, coieprkallieit 7,5% /13aTa 4eIoBe4ecKux TpoMobo-
1utoB (JIT). CpegHss HUUTOTOKCUYHOCTD B 1-if OATpyIIIIe
6pr1a 13,1%, 2-it — 15,5, 3-it — 7,5% (p=0,32).

BbiBogbl

ITony4eHHble pe3yAbTaTbl IOATBEPKHAOT Hammdne de-
HOMEHAa MacCHBHOIO KOMIUIEMEHT-3aBUCHMOIO JIM3MCa
kynpryBuposanHbX MCK 1ocie KOHTaKTa C Lje/IbHOJ Chl-
BopoTkoii kpou. MCK ¢ go6asnenyeM mi3ara TpoM6OLm-
TOB B IIpOllecce Ky/IbTMBMPOBAHMA IIOKA3bIBAIOT 3HAYMMO
MEHBIILYI0 BOCIIPUMMYMBOCTD WM TIOTHOE €€ OTCYTCTBHE K
KOMIUIMMEHT-3aBUCUMOMY 1u3KCy. OTHUM U3 BO3MOXXHBIX
00'DACHEHNIT 9TOr0 HAOMIOEHNsI MOKET ObITh OTCYTCTBIE
KCEHOAHTHUI€HOB B cpefiax, copepxamux JIT. VHkybuposa-
HJe aKTHBHOJ CBIBOPOTKM C aHTU-C5 MOHOK/IOHAbHBIMU
aHTuTenamMn (OKynmusyma6b) sHaunmMo cHykaet msnuc MCK,
Ky/IbTUBUPOBAHHBIX C fobaBneHneM PBC, 4To eMoHCTpY-
eT BO3MOXKHBIII ITOTEHIMa/l CIIONb30BaHNA DKym3ymMada B
0671aCcTI KJIeTOYHOI TepaIiy U TPaHCIUTAHTaII M.

Kniouesble ¢10Ba

MeseHXIMHBIE CTBOJIOBBIE KJI€TKY, TpaHCIUIAaHTalUNA, JIN-
3UC KJIETOK, KOMHHeMeHT-OHOCPGHOBaHHbIﬂ.

CTT JOURNAL | VOLUME 5 | NUMBER 1 | MARCH 2016 69



