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Study of Apoptotic Processes in Cells of Monocyte-Phagocyte
System During Development of Adjuvant Arthritis Prior to and After
Administration of Fetal Liver Cells

Pedepar: PeBmatongHeii aptput (PA) siBNnsaeTcAa OAHUM M3 CaMbIiX PacnpoOCTPAHEHHbIX XPOHUYECKUX BOCMANMUTENbHbIX
3aboneBaHnii CycTaBOB C MHOroakTopHOWM aTuonorven. CylwecTBeHHbIM MOMEHTOM npu PA aABRseTcs HapyleHus peanvsauun B
MMMYHOKOMMETEHTHbIX KreTkax, B TOM YMCre U KrneTkax MoHouuTapHo-garoumTapHon cuctemol (MPC), npouecco nponudepaumm
1 anonto3a. OQHON M3 COCTaBMSAKLWMX CTpATErMNU OrpaHUYEHns Ype3MepHOro BocnanutensHoro oreeta npu PA moxeT 6biTb
akTuBaumsi anonto3a B knetkax M®C. Ha mogenu agbioBaHTHOro aptputa (AA) XXMBOTHbIX NPOBEAEHA CpPaBHUTENbHAsA OLEHKa
pasBuUTUSA anonToTMYecknx npoueccoB B knetkax M®C go n nocne BBeAEHUS HATUBHbIX U KPUOKOHCEPBUPOBAHHbLIX KINETOK
deTanbHon neveHn (kKKPIM). C nomoLlbio BecTepH-6110T aHanm3a nokasaHbl 0COOEeHHOCTM akcnpeccun npotenHoB CD95-kackaga B
knetkax M®C B ycnosusax passutus AA. YctaHoBrneH 6onee BbipaXKeHHbI npoanontoTuyeckuin addekt nocne BBeaeHUss kKO,
CTeneHb NPOsiBNIEHNE KOTOPOro 3aBuUcena OT CPoKa UX BBEAEHMS.

KniouyeBble cnoBa: anonTto3, MOHOUMTApHO-harounTapHaa cuctemMa, aabloBaHTHbLIA apTpuUT, KNeTkn eTanbHON neveHu,
KPUOKOHCEPBUPOBAHME.

Pedepat: PeBmatoigHuin aptput (PA) € ogHMM i3 HaWNOLUMPEHILLMX XPOHIYHMX 3ananbHuX 3axBOploBaHb Cyrnobis i3 GaraTto-
dakTopHoto eTionorieto. CyTTeBUM MomeHTOM npu PA € nopylueHHs peanisauii B iMyHOKOMMNETEHTHUX KNiTUHaX, y TOMYy Yuchi 1
KMiTMHax MoHouuTapHo-daroumTapHoi cuctemn (MPC), npouecis nponidepadii Ta anonto3dy. OfHieto 3i cknagoBux cTparerii
obMexeHHs HagMipHOi 3ananbHoi Bignosidi npu PA moxe 6yt akTuBauia anontosdy y knituHax M®C. Ha mopgeni aa’toBaHTHOro
aptputy (AA) TBapuH NpoBeAeHO MOPIBHAMNBHY OLIHKY PO3BMTKY anonTOTUYHMX mpoueciB y knitnHax M®C o ta nicns BBeLEHHS
HaTUBHUX i KPIOKOHCEPBOBAHMX KNITUH heTanbHoi nediHku (KK®I). 3a gonomoroto BeCcTepH-6r10T aHanidy nokasaHo ocobrmBOCTi
ekcnpecii npoteiHiB CD95-kackaay B knituHax M®C B ymoBax nporpecy AA. BctaHoBneHo Ginblu BUpaXKeHWIn NpoanonToTUYHWUI
edekT nicng BBefeHHA KKPI, cTyniHb NposiBYy SIKOro 3anexana Bif, CTPOKY iX BBEAEHHS.

KnioyoBi cnoBa: anonto3, MOHOLMUTapHO-daroumMTapHa cucteMa, aa'toBaHTHUN apTpuT, KNiTUHW deTanbHOi NeyviHku,
KPiOKOHCEpPBYBaHHS.

Abstract: Rheumatoid arthritis (RA) is one of the most widespread chronic inflammatory diseases of the joints with multifactor
etiology. A crucial point in RA is the disorder of proliferation and apoptosis in immunocompetent cells as well as in the cells of
monocyte-phagocyte system (MPS). Using the model of adjuvant arthritis (AA) in animals we comparatively assessed the development
of apoptotic processes in MPS cells before and after administration of native and cryopreserved fetal liver cells (cFLCs). By means
of Western blot analysis we showed the peculiarities of CD-95 cascade proteins expression in MPS cells during development of AA.
After administration of cFLCs we found more pronounced proapoptotic effect, which degree depended on the period of their
administration.

Key words: apoptosis, monocyte-phagocyte system, adjuvant arthritis, fetal liver cells, cryopreservation.

Pesmarouansiii aptput (PA) — xpoHudeckoe, cuc-
TEMHOE, UMMYHO3aBHCUMOE, BOCIIAJUTEIBHOE 3200~
JIeBaHHE ¢ MHOTro(akTOpHOU sTHONOTHEH. [l PA
XapaKTepHO MHOTOJIETHEE IPOTPECCUPYIOIIEe BOCTIa-
JIEHHE, KOTOPOE BBIPAXKAETCS B pa3pyIIEHUH CTPYKTYP
CYCTaBOB H IMMOPAKEHUH OKOJIOCYCTAaBHBIX TKaHEH [6].
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Rheumatoid arthritis (RA) is chronic, systemic,
immune-dependent, inflammatory disease of multi-
factor etiology. RA is characterized by long-term pro-
gressive inflammation manifesting in destruction of joint
structure and damage of periarticular tissues [16]. Ac-
tivation of monocyte-phagocyte system (MPS) cells
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AKTHBaIUs KIETOK MOHOUIHUTapHO-(parouTapHoi
cuctemsl (M®C) sBnsercst 0OIHUM U3 Hanboee yHU-
BepcalbHbIX 3BeHbeB matoreHne3a PA [17, 18]. Cy-
IIECTBYET HECKOIbKO (DaKTOB, MAIOUIUX OCHOBaHUE
paccmarpuBath KieTku M®PC kak BO3MOXKHYIO MH-
IIEHb U1 TepaneBTUYECKUX Bo3aeicTBuil. Cymect-
BEHHBIM MOMEHTOM Tipu PA sBisieTca HapylleHHE
peanru3anud B UMMYHOKOMIIETEHTHBIX KJIETKAaX,
Bruro4as kinetku MOC, mponeccos nponudepannu u
arorTo3a, 9To CHoCcOOCTBYET MPOIIOHT AN UMMYHO-
BOCHAIMTENBHOTO Tporecca [5, 21, 22]. B cBssu ¢
STUM OJHOM U3 COCTABJISAIOLIUX CTPATETUU OTPaHUYe-
HHUSI YPE3MEPHOro BOCTIAIUTEIBHOrO OTBeTa npu PA
MOXET OBITh aKTUBAIWs anonro3a B kieTkax MDC
[23].

K ansrepraruBHbIM oaxoaam JieueHust PA MoxHO
OTHECTH KJIETOYHO-TKaHEBYIO TepaIuio [ 7], OTHIM U3
KOMITOHEHTOB KOTOPOH SIBIISIOTCS KIETKH (heTaabHOU
niederu (K®II). [Ipensimymre uecieaoBanms mposie-
MOHCTPHPOBAIIA CIIOCOOHOCTH MPOAYKTOB (peTOTIIA-
IIEHTapHOTO KOMIUIEKCA aKTHBUPOBATH aIlOITO3, XOTS
MEXaHW3M X JCUCTBUS OCTACTCS 10 KOHIIA HE N3y9eH-
HbIM [2, 5]. [To10OHOI aKTUBHOCTHIO 00a1at0T O -(e-
tonporenH K®II n nnanenrapusiii mporenn PP-11.
Kpome Toro, KOII npoayuupyroT psii MeIuaTopoB,
takux kak NJI-4 u UJI-10, xotopsle 00nagamoT Kak
MIPOTHUBOBOCHANIUTEIBLHOM, TAK U MPOAMONTOTHYECKON
akTUBHOCTHIO [9, 13, 14, 20].

Heobxonumocts mpumenerns KOI1 B kimHIIeCKOM
MpaKkTUKE ompenenuia pa3padboTky 3¢ PpeKTHBHBIX
METOJIOB MX KPHOKOHCEPBUPOBAHMS U JTUTEIHHOTO
xpaHeHud. 1Ipu 3ToM BO3JEHCTBHE HU3KHX TEMIIE-
paTyp MOKET BBICTYIIATh B POJIH MO (IKATOpA COC-
TOSIHUSL OM000BEKTa Ha MOJICKYJIIPHOM M KJIETOUHOM
YPOBHSIX, B Psi/Ie CIIy4aeB yayullas ero TepaneBTHIec-
Kyt0 3 peKTUBHOCTS [3, 4, 10, 15, 16]. Bmecte ¢ Tem
HET JAHHBIX O BIUSHUU KPUOKOHCEPBUPOBAHUS HA
BeIpaskeHHOCTH anonto3a UKK nocne BBenenus KOIT
peuunuentaMm. B cBsI3u ¢ 3TUM MpPEACTaBISICT UHTE-
pec BBISICHEHHE XapaKTepa BIUSHUS KPUOKOHCEPBHU-
poBaHus Ha npoanontorudyeckuit norenuan KOII B
oTHOmEeHUH KJIeToK M®C B yCIOBHSIX pa3BHUTHUSI
aIbIOBAHTHOTO apTpuTa (AA) KUBOTHBIX — IKCIIEPH-
MEHTAJIBHOTO aHajiora PA uenosexa.

Lenp pabOTHI — CpaBHHUTEIbHAS OIIEHKA PA3BUTH
anoNTOTUYECKUX MTPOLIECCOB B KJIIETKAX MOHOLIUTAPHO-
(baronuTapHO# CUCTEMBI B YCIOBUAX (POPMUPOBAHUS
aIbIOBAHTHOI'O apTPUTA JI0 U MOCIIEC BBEACHUS KPUO-
KOHCEPBHUPOBAHHBIX U HATHBHBIX KJIETOK (heTambHON
TICYCHH.

Marepuajabl 1 METOABI

OKCTIEpUMEHTHI BEIIOTHEHB! Ha 120 MBITIIax JTHHWHA
C57Bl/6] u CBA/H 3-mecsdHOTO BO3pacTa Maccoi
18-20 1, KOTOpBIC OBUTH TOIYYCHBI M3 ITHTOMHUKA
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is one of the most versatile links of RA pathogenesis
[14, 15]. There are several facts affording grounds to
consider MPS cells as a possible target for therapeutic
interventions. An essential point in RA is the disorder
of proliferation and apoptosis in immunocompetent cells
as well as in MPS ones, thereby prolonging immu-
noinflammatory process [13, 19, 20]. In this regard,
the activation of apoptosis in the MPS cells may be a
component of strategy restricting an excessive inflam-
matory response at RA [21].

Alternate approaches for treatment of RA include
cell and tissue therapy [23], one of the components of
which are fetal liver cells (FLCs). The previous investi-
gations have demonstrated the ability of fetoplacental
complex products to activate apoptosis, although the
mechanism of their action remains poorly studied [10,
13]. Similar activity is a feature of FLC a-fetoprotein
and placental protein PP-11. Furthermore, FLCs pro-
duce several mediators, such as IL-4 and IL-10 which
have both anti-inflammatory and proapoptotic activity
[4,5,9,18].

The need to apply FLCs in clinical practice stipulated
the development of effective methods for their cryo-
preservation and long-term storage. Moreover the ef-
fect of low temperatures can be the modifier of biolo-
gical object state at molecular and cellular levels, in
some cases improving its therapeutic efficacy [8, 9,
11, 12, 25]. However, there are no data on the influence
of cryopreservation on the expression of ICC apoptosis
after FLC administration into the recipients. In this
respect it is of interest to clarify the character of cryo-
preservation impact on the FLC proapoptotic potential
in relation to MPS cells during development of adjuvant
arthritis (AA) in animals, experimental counterpart of
human RA.

The research aim was to comparatively assess the
development of apoptotic processes in cells of mono-
cyte-phagocyte system at adjuvant arthritis before and
after administration of native and cryopreserved fetal
liver cells.

Materials and methods

Experiments were carried out in 120 three months-
old C57BI1/6J and CBA/H mice of 18-20 g weight,
which were obtained from the nursery 'Stolbovaya' of
the Russian Academy of Medical Sciences with the
following storage under standard conditions in vivarium
at the [IPC&C of'the NASU. Each test group consisted
of 7 animals at least. Pathology was induced in CBA/H
mice by subplantar administration of complete Freund’s
adjuvant at the dose of 0.05 ml/mouse [1]. MPS cells
were derived from the mice peritoneal cavity (PC)
[26]. Their adhesive properties were measured in
plastic dishes (Spectar, Serbia) after incubation at 37°C
for one hour. The percentage of adherent cells (ACs)
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PAMH «Cron6oBast» ¢ HociIeayIOUM COAepKaHuEM
B cTaHAapTHHIX ycnoBusax BuBapus UIIKuK HAHY.
B kaxxnoii uccienyeMoi rpyIie ucronb30Bajloch He
MeHee 7 KUBOTHBIX. [laTomoruio mHAyLHUpOBaNu y
Mbiieit CBA/H cyOrianTapHbIM BBEICHHEM TTOTHOTO
agproBanTa ®peitana B goze 0,05 mu/mbimb [11].
Knerkn MOC nonydanu u3 nepuToHeaqTbHOM OI0CTH
(ITIT) mprmeit [26]. x aare3uBHBIE CBOMCTBA OmIpe-
JIEJISITU B TUTACTUKOBBIX Harkax («Spectar», Cepowust)
rociie HHKyOaruu mpu Temnepatype 37°C B TeueHne
yaca. [IponenT aare3nBHbIX Ki1eTok (AK) moacuutei-
BaJIM KaK pPa3HUIy MEXJTy KOJIMYECTBOM BHECEHHBIX
KJIETOK U KJIETOK B cynepHarante [26]. KonmngecTtBo
kietok M®C B anresuBHoil ¢paxuuu kiaetok [I1
OIIpeIeIIsuI Ha TPOTOYHOM IuTodmyopumerpe «FACS
Calibur» («Becton Dickinson», CIIIA), npumenss
MOHOKJIOHAJIbHBIE aHTHUMBIIINHBIE aHTUTETA K MapKe-
py CD68 («Biolegendy», CIIIA) cormacHO HHCTPYKITHH
MIPOM3BOANTENA. B KauecTBe KOHTPOIIS HCIIONB30BAIH
po0OkI ¢ Jo0aBIeHNEeM HEUMYHHBIX MeueHHBIX FITC
moHoknoHaNbHEIX antuTen (MAT) («Biolegendy).
ITepen uukyOarueit ¢ MAT 11t BHYTPUKIECTOYHBIX
AQHTUT'CHOB KJIETKH MPEIBAPUTENBbHO (GUKCUPOBAIIN U
nepMeadHIM3UPOBAITH C TOMOIIBIO HA00pa PEaKTHBOB
Cytofix/Cytoperm («BD Biosciences», CILIA). I[1Ipo-
LIEHT MEPTBBIX KJIETOK ONPEAEIISITA METOIOM OKPAIIIH-
BaHUs nponuanii omuaom («Sigmay, CIIA) Ha
npotouynoM mutopayopumerpe «FACS Calibur»
(«Becton Dickinsony) [24], konmdecTBO siapoconep-
JKaluX KIETOK — B kaMmepe lopsieBa. IlomydeHHbIe
JMaHHBIE aHATM3UPOBAIN C MMOMOIIBI0 MTPOTPAMMBI
«Win MDI 2.9».

@deTanpHYIO M€YCHb, BBIIECICHHYIO U3 SMOPHOHOB
Ha 14-11 NOCKOUTAJIBHBIN JIEHb, 1€3UHTETPUPOBAIIN B
romorenesarope Ilorrepa B cpene 199 (Muctutyt
MOJTMOMUENTUTA U BUPYCHBIX SHIedannToB, Poccns) c
nobasnenueM 10%-ii SMOPUOHALHOM TEIASYbEH ChI-
BopoTkH («buonoT», Poccust) u 2%-ro nurpara Hat-
pus (nanee B Tekcte — pabodast cpeia) ¢ Mocieayro-
e OYMCTKOM Yepe3 UIJIbl YMEHBIIAIOMIErocs aua-
metpa (0,8-0,5 MM) 1 KanpoHOBEIH GuIbTp. PacTBop
Ut KprokoHcepBupoBaHus KOIT npencrasisit coboit
pabouyio cpeny ¢ 10%-M pacTBOPOM TUMETHICYIb-
tdokcuma (JAMCO) («Arteriumy», Ykpaunna). K momy-
YeHHOU Ha pabodei cpeie CyCreH3nH KISTOK 10 Kall-
J5IM 100aBIISIIIM KPUOKOHCEPBUPYIOLIUI PacTBOp B
cootHomeHuu 1:1 npu remneparype 18°C B TeueHue
2 muH (koHeuHas: koHIeHTparus JIMCO cocraBuia
5%). DKCIO3UIMIO KJIETOK B pacTBOPE MPOBOINIM B
teueHne 10 MuH npu TOH ke TemmepaType. Knetkn
¢beranpHOl medeHH ¢ KoHUEHTpanueir 1x10%mn u
o6veMoMm 1,8 M1 3aMOpaKUBAITK Ha TPOTPAMMHOM 3a-
mopakuBarene («Cryosony, I'epMaHus) B TUTACTHKO-
BBIX ammynax («Nuncy, [epMaHus) mo ciiexyromieit
IporpamMMme: OXJaXKIeHHE OT KOMHATHOW TemIepa-
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was calculated as the difference between the amount
of administered cells and supernatant [26]. The number
of MPS cells in the adhesive fraction of PP cells was
determined by flow cytometer FACS Calibur (Becton
Dickinson, USA) using the anti-mouse monoclonal
antibodies to the marker CD68 (Biolegend, USA)
according to the manufacturer's instructions. As the
control we used the samples supplemented with
marked non-immune FITC monoclonal antibodies
(MABSs) (Biolegend). Before incubation with MABs
for intracellular antigens the cells were preliminary
fixed and permeabilized with the set of reagents
Cytofix/Cytoperm (BD Biosciences, USA). The per-
centage of dead cells was determined by propidium
iodide staining (Sigma, USA) with the flow cytometer
FACS Calibur (Becton Dickinson) [22], the number
of nucleated cells — in Goryaev’s chamber. The data
obtained were analyzed using Win MDI 2.9.

Fetal liver isolated from embryos to the 14™ post-
coital day was disintegrated in Potter homogenizer in
medium 199 (Institute of Poliomyelitis and Viral
Encephalitis, Russia) supplemented with 10% fetal
bovine serum (BioloT, Russia) and 2% sodium citrate
(hereinafter handling medium), followed by purification
through the needles of decreasing diameter (0.8—
0.5 mm) and nylon filter. Solution for cryopreservation
of FLCs is a handling medium with 10% dimethyl
sulfoxide (DMSO) (Arterium, Ukraine). The cell sus-
pension obtained in handling medium was dropwise
supplemented with cryopreserving solution in 1:1 ratio
at 18°C for 2 min (final DMSO concentration was
5%). Cells were exposed in the solution during 10 min
at the same temperature. Fetal liver cells of 1x10%ml
concentration in 1.8 ml volume were frozen with a
programmable freezer (Cryoson, Germany) in the plas-
tic vials (Nunc, Germany) by the following program:
cooling from room temperature down to —40°C with
the rate of 1 deg/min, 10-min pause, then cooling with
10 deg/min down to —80°C with the following plunging
of the vials into liquid nitrogen [25]. The samples were
thawed on water bath at 38...40°C until disappearance
of solid phase. The cells were once washed from
DMSO by dropwise addition of handling medium of
equal volume, and then they were centrifuged (200g,
10 min). FLC suspension not subjected to freeze-thaw-
ing will be hereafter denoted as native FLCs (nFLCs).
Native FLCs and cryopreserved FLCs (cFLCs ), the
survival of which in the test with propidium iodide was
not less than 80%, were once administered intravenously
in a dose of 5x10%mouse and 0.3 ml volume to the 7*
day (omitting the acute phase) or to the 14" day (early
chronic phase) of AA development. As a positive cont-
rol of AA therapy we used glucocorticoid-dexametha-
sone (DX) in a dose of 0.002 ml, which is the main
preparation for the basic RA therapy [16].
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Typsl 10 —40°C co ckopoctsio 1 rpag/muH, 10-Mu-
HYyTHas BBIAEPIKKA, 3aTEM OXJIAXAEHUE CO CKOPOCTHIO
10 rpan/mMun 1o —80°C u mocnenyoUuM Morpy-
JKeHHeM amiyn B xkuakuil azot [10]. OTrrauBanue
00pa3IoB MPOBOANIIHN HA BOJSHOHN OaHe IpH TeMIiepa-
type 38...40°C nmo ucde3HOBEHHS TBepAOW (a3bl.
Knerku omnokpatHo otmbiBanu ot JIMCO mytem
MTOKaIeJILHOTO T00aBJICHHS paBHOTO 00beMa padoueit
cpensl, 3aTeM neHTpudyruposaiu (200g, 10 mun).
Cycrnienszuto KOII, He momBepraBuIyiocs Mporenype
3aMOpaKUBaHUA-0TOTPEBA, Aajee OyleM Has3bIBaTh
HatuBHBIMU K®IT (HK®IT). Harusabie KOIT u kpuo-
koHcepBuposaHHbie KOIT (kK®PII), coxpaHHOCTB KOTO-
PBIX B TECTE€ C MPONUAMNA HOAUAOM COCTaBIslIa HE
MeHee 80%, BBOIWIIN OTHOKPATHO BHYTPHUBEHHO B J103€
5%10%mbib 1 06beme 0,3 Mt Ha 7-e CyTKH (MUHYS
octpyio Bazy) unu 14-e cyTku (Hauaao XpOHUIECKON
(hazer) pazButus AA. B kadecTBe MO3UTUBHOTO KOHT-
poJist Tepanuu AA HCIOJIb30BaIU TIIFOKOKOPTHKOMT \
nekcamera3oH ([K) B moze 0,002 mi1, KOTOPBINA SB-
JIIETCS OCHOBHBIM IIperapaToM 0a30Boii Tepanuu PA
[6].

OueHky coctosHus kietok MOC npoBoguiu Ha
7,14, 21, 28-e cyTku nocne nHAyKIUU AA 1 uepe3 7 u
14 cytok nocie BBeaeHus: KOIT unu JIK. aTakTHEIM
KOHTpOJIEM OBUIH )HUBOTHBIE TOTO e BO3pacTa, KOTo-
pBle HAXOAWIIUCH B TEX JKE YCIOBUSAX, YTO U ONBITHBIC
rpynisl (Tabnuna).

AHanu3upoBany akTuBanuio kacmnaz, FLIP u skc-
npeccuro CD95-perientopa ¢ UCIIOIB30BaHUEM MOHO-
Y TMOJUKIOHAIBHEIX aHTuTeNn: anti-CD95 (FL-335) —
MTOJINKIIOHAJIFHBIE KPOJTMYbH aHTUTeNa; anti-Caspase-
8 (p18 (D-8)) — MOHOKIIOHATBHBIE MBIIITMHBIEC AHTHUTENA
c motunoM IgG 2a; anti-cFLIP (5D8) — MoHOKITOHAB-
HBIC MBIIIIMHBIC aHTUTeNa ¢ n3oturnom [gG3; anti-Cas-
pase-3 (46) — MOHOKJIOHAJIBHBIE MBIITUHBIC AHTUTETA
¢ uzotunoM IgG1; Bropuunsie HRP-koHBrOTHpOBaH-
HbIe aHTUKpONN4Ybu aHTuTena (s2040); BropuuHbIe
HRP-xonsrorupoBannsie antuMbimnabie [gG (s2005)
(«Santa Cruzy», CILIA).

UccnenoBanue amonrto3a B kiretkax MOC Ha
Pa3HBIX CTaIuAX pa3BUTHSA AA 10 U TIOCTIE BBEICHUS
KO®II mpoBoamiy ¢ MOMOIIIBIO BECTEPH-0JIOT aHaN3a
B iu3aTax kietok MOC. Ananms npoBoawii B 12%-m
MTOJINAKPUIIAMHTHOM TeJie B MIPUCYTCTBUU JIOIEIINII-
cynbdara Harpus (180 V, 25 mMA) B Teuenue yaca.
Pa3zmep 0eiKOB KOHTPOJIMPOBAIH C TMTOMOIIBIO CTaH-
naptoB («Fermentasy, CIIIA). [lepenoc Ha HUTpOLIEI-
mono3Hyo MeMoOpany («Pharmacia», CILIA) ocy-
LIECTBIISIM MONyCcyXuM crocoboM. biokupoBanue
HeCTenU(pUIECKOTro CBSI3bIBAHMS Ha MEMOpaHe POBO-
e B 5%-M CyXOM MOJIOKE. AHAJIN3 HHTEHCUBHOCTH
XEMITIOMUHECIIEHITNH BBITTOJHSIN C TIOMOIIIBIO Cy0-
ctpata mepokcuaassl («Perkin Elmery, CIIA).
N3obpaxkeHre aHaTU3UPOBAIIOCH C MCIIOJIB30BAHUEM
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The state of MPS cells were assessed to the days
7, 14,21, 28 after induction of AA and in 7 and 14 days
after administration of FLCs or DX. The animals of
the same age and under the same conditions as the
experimental groups were the intact control (Table).

We analyzed the activation of caspases, FLIP and
CD95-receptor expression using mono- and polyclonal
antibodies: anti-CD95 (FL-335) — rabbit polyclonal
antibodies; anti-Caspase-8 (p18 (D-8)) — mouse
monoclonal antibodies with isotype IgG2a; anti-cFLIP
(5D8) — mouse monoclonal antibodies with isotype
IgG3; anti-Caspase-3 (46) — mouse monoclonal anti-
bodies with isotype IgG1; secondary HRP-conjugated
anti-rabbit antibodies (s2040); secondary HRP-conju-
gated anti-mouse IgG (s2005) (Santa Cruz, USA).

Apoptosis in MPS cells at various stages of AA
development prior to and after administration of FLCs
was studied using Western blot analysis of MPS cell
lysates. The analysis was performed in 12% polyacry-
lamide gel with sodium dodecyl sulfate (180 V, 25 mA)
during one hour. The size of proteins was monitored
by the standards (Fermentas, USA). Transfer to nitro-
cellulose membrane (Pharmacia, USA) was performed
by semi-dry method. Nonspecific binding on the mem-
brane was blocked in 5% dry milk. Chemiluminescence
intensity was analyzed using peroxidase substrate
(Perkin Elmer, USA). The image was analyzed with
ImageJ 1.36 (USA), estimating the relative amount of
protein in units of optical density.

The catalytic activity of caspases 3 and 8 in MPS
cells was determined by measuring the proteolytic
cleavage of fluorogenic substrates: ZIETD-AFC and
AC-DEVD-AMC (Calbiochem, La Jolla, USA).
Fluorescence was measured with spectrophotometer
(Perkin Elmer, USA) by output of AFC product
(caspase 8, extinction at 400 nm, emission at 505 nm)
or AMC one (caspase 3, extinction at 380 nm, emission
at 460 nm). The results are presented in fluorescence
units per mg of total protein.

The obtained data were statistically processed by
Student’s t-test using Statistika 7.0 (USA). The diffe-
rences between the groups were considered significant
at p <0.05. The experiments were performed in accor-
dance with the General Principles of Experiments in
Animals approved by the 3" National Congress on Bio-
ethics (Kiev, 2007) consistent with the regulations of
the European Convention for the Protection of Verteb-
rate Animals used for Experimental and other Scientific
Purposes (Strasbourg, 1986).

Results and discussion

As the findings show the PC of intact mice contains
about 33% of cells with adhesive potential. According
to the cytofluorometry data 78% of them expressed
CD68-structure known as a marker of monocytes and

I'IpO6J'IeMbI KpVIOﬁVIOﬂOFI/II/I N KpnuomeaunuUunHbl

problems of cryobiology and cryomedicine
Tom/volume 24, Ne/issue 3, 2014



«ImageJ 1.36» (CILIA), c orleHKOH OTHOCHTEIIFHOTO KO-
JTUYecTBa OeNKa B €IMHUIAX ONTHYECKOH TNTIOTHOCTH.

Karanutudeckyto akTHUBHOCTh Kacnas 3 1 8 B KJIeT-
kax MOC ycraHaBnHMBaIu IyTeM U3MEPEHUS IPOTEO-
JIATAYECKOTO pacIeIUICHHS (MIYOPOTEHHBIX CyOCTpa-
toB: ZIETD-AFC u AC-DEVD-AMC («Calbiochemy,
CIIA). ®nyopecueHIuIo ONpeaessuid ¢ MOMOILIBIO
cnekrpodoromerpa («Perkin Elmer», CIIIA) mo BbI-
xony nponykra AFC (kacmasa 8, sxctuanus 400 HM,
amuccus 505 um) wimm AMC (kacmasa 3, SKCTHHINSA
380 M, smMuccust 460 HM). PesynbraTsl npencTaBiIeHb
B eIuHHULAX (uryopecueHInK Ha 1 Mr o0riero Oesnka.

[Tomy4eHnHble JaHHBIE CTATUCTHYECKH 00padaThI-
Banu 1o merony Crerofenta-duiepa ¢ UCTIOIH30BaA-
HueM nporpammsl «Statistika 7.0» (CILIA). Paznuuus
MEXAy rpyHnaMy CUUTaIN 3HaYUMbIMU 1TpH p < 0,05.
OKCTIIEpUMEHTHI POBEIEHBI B COOTBETCTBHU C «O0-
LIMMH TPUHLIMATIAMH SKCTIEPUMEHTOB Ha )KUBOTHBIX),
onobpennbivu 111 HampoHaabHBIM KOHIpeccoM IO
ounostuke (T. Kues, 2007) u cortacOBaHHBIMH C TI0JIO-
>keHuAMH «EBponeickoil KOHBEHITUH O 3allIUTE O3B0~
HOYHBIX JKUBOTHBIX, UCIOIB3yEeMBIX ISl SKCIIEPH-
MEHTAJIBHBIX U JPYTUX Hay4yHbIX nenei» (r. CrpacOypr,
19806).

Pe3yabTaTrhl U o0cy:xkaAeHUE

Kak cnenyer u3 noiay4yeHHBIX HaMH PE3YJIbTaTOB,
B IIIl mHTaKTHBIX MbIMIEH comepkuTca okono 33%
KJIETOK C aAre3WBHBIM MOTeHIHanoM. [lo naHHBIM
uutodiryopumerpun, 78% U3 HUX SKCIPECCUPOBATIO
CD68-cTpyKTypy, H3BECTHYIO KaKk MapKep MOHOLIUTOB
u Makpodaros [19]. AHanu3 pe3ynbTaToB SKCIEPH-
MEHTOB TI0Ka3aJl, YTO pa3BuTHE AA CONPOBOKAATIOCH
yBenmaenueM B I1I1 kak ob1iero cogepxaHust KIETOK,
TaK U KJIeTok ¢ MapkepaMu M®C, 4To cBUIAETENb-
CTByeT 00 aKTHBallMU KJIETOK AAHHOW CHCTEMBI
(puc. 1).

[lokazaTenu cnonTtanHo# rudenu kirerok MOC
CBUJIETEJILCTBYIOT O TOM, YTO Y MHTAKTHBIX JKUBOTHBIX
MPOLEHT MOrHOMMX KIETOK He mpesbiman (1,97 +
0,03)%, a B rpymnmax ;kuBOTHBIX ¢ AA — (5,2 +0,5)%
(p < 0,05). Ilocne BBenmenus 1K Bo Bcex mcciemye-
MBIX Tpymnax (rpymnmnsl 6—9) KoJIn4ecTBO MOrHOIINX
KJIETOK 3HAYUTENBHO YBEIMYNBAJIOCh 110 CPABHEHHUIO
C KUBOTHBIMH O€3 BBEJCHUS IpernapaTa. Bpeaenmne
o0onx BuoB KOII Taxke IpUBOANIIO K YBEIUYEHUIO
colepKaHHs MOTHOIUX KIETOK, MPUYeM JaHHBIH
[0Ka3aTenb 3aBUCEN KaK OT CPOKa BBEACHHUS, TaK U
BHJIa Matepuana. MakcuMaibHas THOenb HaOmoa-
sack nociue BeeneHust KKDII Ha 7-e cyTku pa3BUTHSA
AA, xotopas Obljla 3HAYMMO BBILIE, YEM MOCIHE
npumeHeHuss HKOII. I1pu BBenenun KOII Ha 14-¢
CYTKH Pa3BHUTHS [TATOJIOTHH YXKE Yepe3 HeAEII0 Iociie
WX BBEJICHHS ATOT IMOKa3aTeIh CHIKAICS (Tabmua).
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macrophages [17]. Analysis of experimental results
showed that the development of AA was accompanied
by an increase in PC of total content of cells as well
as the cells with MPS markers, indicating the activation
of cells in this system (Fig. 1).

Indices of spontaneous death of MPS cells suggest
that in the intact animals the percentage of dead cells
did not exceed (1.97 & 0.03)%, while in the groups of
animals with AA it was (5.2 £ 0.5)% (p <0.05). After
DX administration, in all experimental groups (groups
6—9) the number of dead cells significantly increased
compared to that of animals not administered with any
preparation. The administration of both types of FLCs
also resulted in an increased level of cell death, more-
over this index depended on the period of administration
and the type of material. Maximal death was observed
after administration of cFLCs to the 7" day of AA,
which was significantly higher than after applying
nFLCs. In one week after administration of FLCs to
the 14" day of pathology development this index
reduced (Table).

The noted fact of cell death may be the result of
apoptotic processes activation and it can be implemen-
ted through modulating of intracellular signals with
intracellular proteins-caspases. Common index of apop-

70

60 - * *

40 -

30 4

20 A

10

CopepxaHne agresmBHbix nnn CD68*-kneTtok,%
Adhesive or CD68*cell contrent, %

WHTakT 7 14 21 28
Intact
Cpok passutusa AA, cyTok
AA development term, days

Puc. 1. CogepxaHne CD68* n agresmBHbIX KNETOK B 06LLEN
CYCMEeH3NN KINeToK NepuTOHearbHOW MOMOCTU Ha pasHbIX
cTagusax pasBuTUst agbloBaHTHoro aptputa; O — AK; ll —
CD68*; * — 3HauyMMble pas3nnyng N0 CPaBHEHUID C
WHTAKTHBbIMU XUBOTHbIMK; p < 0,05.

Fig. 1. Content of CD68+ and adherent cells in total sus-
pension of peritoneal cavity at different stages of adjuvant
arthritis. Notes: O1— ACs, ll— CD68"; * — significant changes
if compared with intact animals; p < 0.05.

253



MpoueHTHOEe coaepxaHue normdLnx Knetok MOC y XXMBOTHBLIX HA pasHbIX CTaausaX
pa3BUTUSI agbloBaHTHOIO apTpuTa 1 nocrne BeeaeHunst KOI

Content of dead MPS cells in animals at different stages of adjuvant arthritis and after FLCs administration

Momrpymmer | o
[pynnbl }MBOTHbIX MUBOTHbIX M®C. %
Groups of animals Subgroups Content (’)f gead
of animals MPS cells, %
MHTaKTHbIE (KOHTpOrb) 1 197 + 003
Intact (control) ! -
AA 7 cyTok
7th day of AA 2 44 +£0.2
AA 14 cyTok
1 +£0,1
Bes BBegeHuA npenapaToB 14th day of AA 3 3 0
Without administration of
preparations AA 21 cyTok
21st day of AA 4 4,52 £ 0,46
AA 28 cyTok
28th day of AA 5 5205
AA 7 cyTtok + K (4epe3 Hepento nocrne BBeAeHUA) 6 186 + 0.8%
7th day of AA + DX (in one week after administration) [
AA 7 cyTtok +TK (4epes 2 Hegenu nocrne BBeAEHMA) 7 17.9 + 0.6*
BBepeHne nekcameTtasoHa 7th day of AA + DX (in two weeks after administration) e
Administration of
dexamethasone AA 14 cyTok +TK (4epe3 Heaento nocne seeaeHuA) 8 16,8 + 0,19*
14th day of AA + DX (in one week after administration) T
AA 14 cytok +TK (4epe3 2 Hepgenu nocne BBeAeHUA) 9 16.4 + 0.11%
14th day of AA + DX (in two weeks after administration) s
AA 7 cyTtok +KK®I1 (4epes Hepgento nocne BBeAeHUA) 10 95 + 0,05
7th day of AA + cFLCs (in one week after administration) e
AA 7 cyTok + KK®PI (yepes 2 Hepgenu nocrne BBeaeHUA) 1 61 + 0.1*
7th day of AA + cFLCs (in two weeks after administration) T
BeepeHne kKPr1
Admini i f cFL
dministration of cFLCs AA 14 cyToKk + KK®I1 (4epes Hepgento nocre BBeAeHWA) 12 79 + 0.05*
14th day of AA + cFLCs (in one week after administration) e
AA 14 cyTok + KK®PI1 (4epes 2 Hegenu nocne BBeaeHWA) 13 81 + 0.1*
14th day of AA + cFLCs (in two weeks after administration) T
AA 7cyTok + HK®I (4epes Hefento nocne BBeaeHWA) 14 86 + 03*
7th day of AA + nFLCs (in one week after administration) e
AA 7cyToK +HK®I (4epe3 2 Hepenu nocre BBeaeHWA) 15 74 + 0,08*
7th day of AA + nFLCs (in two weeks after administration) o
BeeneHne HK®PI
Admini i f nFL
dministration of nFLCs AA 14 cyTtok +HK®IT (4epe3 Hepento nocne BBeAEHUA) 16 75 + 05*
14th day of AA + nFLCs (in one week after administration) e
AA 14 cyTok + HK®IT (4yepes 2 Hepenu nocne BBeAeHUA) 17 575 + 0.25*
14th day of AA + nFLCs (in two weeks after administration) ! -

MpumeyaHue: pasnuuust 3Haummbl (p < 0,05) No cpaBHEHMIO C: * — XUBOTHbIMK 6e3 BBeAeHWs npenapaTtos; # — mexay rpynnamu
XMBOTHBbIX, KOTOpbIM BBOAUAN KKPIT 1 HKDI.

Notes: significant changes (p < 0.05) if compared with * — animals not administered with any preparations; # — between groups of
animals administered with cFLCs and nFLCs.

OtMedeHHbIH (BaKT THOCNN KIETOK MOXKET OBITh
PEe3YJIBTAaTOM aKTUBAIIUY AIIONITOTHIECKUX TIPOIIECCOB
U pean30BaThCs Yepe3 MOAYITHPOBAHUE BHYTPUKIIC-
TOYHBIX CUTHAJIOB MPU YYACTUU BHYTPUKIECTOUHBIX
OenkoB-kacmas. Kiaccuuecknm mokasaresieM HHIYK-
MU amlonTo3a SBIAETCS aKTHBalus Kacmassl 3 [8],
CONPOBOXKAAIOMIAACS MOSIBICHUEM MPOAYKTa €e

254

tosis induction is the caspase 3 activation [6] accom-
panied by the appearance of product of its catalytic
activity, protein p17. In terms of the obtained results
the protein p17 was in lysates of MPS cells in all the
studied groups except the intact animals (group 1)
which were observed to have a background level of
enzyme (Fig. 2, A).

npo6rembl KPMOOMONOrMKN 1 KPUOMEAULIMHDI
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KaTaJIMTHYECKON aKTUBHOCTH — O€JI-
ka pl7. Kak caemyeT u3 moydeHHBIX
pesynbTaroB, 6enok pl7 mpucyrer-
BoBaJ B 1n3arax knetok MOC Bcex
HCCIENYEMBIX T'PYII XHUBOTHBIX,
KpOMe MHTaKTHbIX (rpymmna 1), y Ko-
TOPBIX HaOmiomancs (OHOBHIA ypo-
BeHb (epMenTa (puc. 2, A).

JI71s1 KomaecTBEHHOM OIIEHKH Ka-
TAIMTUYECKOW aKTUBHOCTH Kacra-
361 3 B pa3HBIX AKCIIEPUMEHTAIbHBIX
rpynnax Obut ucrons3zoBad DEVD-
AMC ¢myoporenssriii metoa. Han6o-
Jiee BBIpOKEHHAss aKTHBHOCTH (ep-
MeHTa (puc. 3) Habroganach B rpymn-
nax >KUBOTHBIX, KOTOPHIM BBOIWIN
JK, ¢ MakcUManbHBIM [TOKa3aTelIeM
B rpymnme 7 (4epe3 2 Hexenu mocie
BBeneHus JIK — Ha 7-e cyTku pa3Bu-
TUs AA). Bricokuii ypoBeHb aKTHB-
HOCTH Kacmasbl 3 Takke ObLT OTMe-
YeH B TPyINax KUBOTHBIX, KOTOPBIM
BBoauian KK®II. ITpu sToM maxcu-
MaJIbHBII pe3yJbTaT, CPABHUMBII 110
s dpexruBaoctH ¢ JIK, HabOroMaICs
yepe3 HeAeNi0 MOCe BBEIECHUS
kKK®II na 7-e cyTku pasButus AA
(rpymma 10, C).
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Puc. 2. Bkcnpeccus npotenHoB kackaga CD95 B kneTkax MOHOLMTapHO-
harouuTapHoO CUCTEMbI Y XXUBOTHBIX HA Pa3HbIX CTAAUSX pa3BUTUS agblo-
BaHTHOro apTpuTa u nocre BeeaeHust KOM: int — uHTakTHble; A — 6e3 BBege-
HusA npenapaTtoB; B — BBegeHue gekcametasoHa; C — BeBegeHue kKKOMM; D —
BBeaeHne HK®I. BectepH-6not aHanma npotne CD95, kacnaswbl 3(C3), FLIP,
kacnasbl 8 (C8) 6bin npoBefeH Ha nusatax knetok M®C (p17 — npogykTt
npoteonusa kacnasbl 3; p18 — npoaykT npoTeonuaa kacnasbl 8). BectepH-
6noT aHann3 NPoTUB akTMHa OblN NPOBEAEH B Ka4eCTBE KOHTPOSIS KONNYECT-
Ba obulero 6enka B obpasue. Hymepauusi rpynn XMBOTHbIX COOTBETCTBYET
npvBegeHHon B Tabnuue.

Fig. 2. Expression of CD95 cascade proteins in MPS cells in animals at
different stages of adjuvant arthritis and after administration of FLCs: int —
intact; A —without administration of preparations; B — administration of dex-
amethasone; C — administration of cFLCs; D —administration of nFLCs.
Western blot analysis of CD95, caspase 3(C3), FLIP, caspase 8 (C8) was
performed in MPS cell lysates (p17 — product of caspase 3 proteolysis;
p18 — product of caspase 8 proteolysis). Western blot analysis of actin was
performed to control the amount of total protein in the sample. Enumeration
of animal groups corresponds to the one presented in the Table.

IL IL IL 1

B C

Ipynnbl xuBOTHLIX Groups of animals

int A D

Puc. 3. AKTUBHOCTb Kacnasbl 3 B nnM3aTax KNeToKk MOHOLUMTapHO-
aroynTapHO CUCTEMbI Y XMUBOTHbIX Ha pasHblX CTaAWsIX pasBUTUSA
aAbloBaHTHOrO apTpuTta u nocne eBeegeHnsa KOM: int — uHtakTHble; A —
0e3 BBeAeHus npenapaTtos; B — BBeageHue gekcameTtasoHa; C — BBegeHue
KK®IT; D — BBeaeHne HKOI. Hymepaums nsyyaembix rpynn XUBOTHbIX
COOTBETCTBYET rpynnam B Tabnuue. * — 3Ha4nMble pasnuunsi 3 rpynnomn
XUBOTHbIX ©€3 BBeAEHWs1 MpenapaTtoB; # — MeXay rpynnamu XXMBOTHbIX,
koTopbiM BBOAUNKN KKOIT n HK®I; p < 0,05.

Fig. 3. Caspase 3 activity in MPS cell lysates of animals at different
stages of adjuvant arthritis and after administration of FLCs: int — intact;
A —without administration of preparations; B — administration of
dexamethasone; C — administration of cFLCs; D —administration of
nFLCs. Enumeration of animal groups corresponds to the one presented
in the Table. * — significant changes if compared with groups of animals
not administered with any preparations; # — between groups of animals
administered with cFLCs and nFLCs; p < 0.05.

I'IpO6J'IeMbI Kpl/lOﬁl/IOﬂOFI/II/I N KpnomeaunuUunHbl

problems of cryobiology and cryomedicine
Tom/volume 24, Ne/issue 3, 2014

]

£ c

é 8 3000 R We used fluorogenic method
gfg 2500 - T, # DEVD-AMC to evaluate caspase 3
v 2 2000 - % THE s activity in different experimental groups.
0»5 5% g # The most pronounced enzyme activity
? '6':'_ 1500 - o (Fig. 3) was observed in the groups of
8< 1000 4 animals which were administered DX
g8 with maximum index in group 7 (in 2
2o 500 1 weeks after DX administration — to the
g g 0 H Al H . AL 7™ day of AA development). High level
E§ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 of caspase 3 activity was also noted in
z :

groups of animals which were adminis-
tered cFLCs. Furthermore, the maxi-
mum result compared to DX by the effi-
cacy was revealed in one week after
cFLCs administration to the 7% day of
AA development (group 10, C).

A positive effect after cFLCs admi-
nistration to the 7" day of pathology de-
velopment was kept during two weeks.
Administration of cFLCs to the 14 day
of AA (group 12, C) led to less acti-
vation of caspase 3 although this index
exceeded that in group of animals not
treated with preparations (groups 4
and 5, A). It is worth noting that nFLCs
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[MonoxuTensHbli 3¢ ekt nocie seeaenns KKOII
Ha 7-€ CyTKM pa3BHTHs NaTOJOTHUU COXPAHSJICS Ha
MpOTsHKeHNU ABYX Helenb. Beenenne kK®II Ha 14-¢
cytku AA (rpynma 12, C) npuBoIuio K MEHbLICH
aKTHUBAIlMM Kacmasbl 3, XOTA 3TOT MOKa3aTellb Ipe-
BBIIIAJI TAKOBOH B I'PYyTIE KUBOTHBIX 0€3 BBEICHHUS
npemaparoB (Tpymnisl 4 1 5, A). Ba)kHO OTMETHTB, YTO
HK®II nmenn nmpuMepHO oaMHAKOBBIA 3¢ (hEeKT He
3aBHCHUMO OT CPOKa BBEJCHHS, U OH CYIIECTBEHHO
ycTynai 3(gpQexTy B ciaydae BBEACHHUS KPHUOKOHCEP-
BHPOBAaHHBIX KJIETOK. boJiee BEICOKHE, [TO CPaBHEHUIO
C )KUBOTHBIMH C AA Ge3 BBeIeHU IPENapaToB, MOKa-
3aTeny akKTUBHOCTH Kaclassl 3 B rpynnax )KUBOTHBIX,
nony4asmux KOII, MoryT ObITh 00yCIIOBICHBI aKTH-
BalleN «PELENTOPOB JIETATBHOCTI, UTPAIOLLNX BETY-
LIIyI0 pOJb B CTUMYIAIUHA NPOrPaMMHPOBAHHOU
KJIeTogHou rubenn, Hanpumep CD 95-perenTopa —
MIpEJICTaBUTEN ceMeiicTBa (hakTopa HEKpO3a OMyX0In
(®HO) [5].

H3BecTHO, 9TO B OTJIMYKE OT HEUTPODHIOB MaKpO-
(baru yctoitunssl kK CD95/CD95L-onocpenoBanHOMY
aroriro3y [23]. JlaHHbI (heHOMEH CBSI3BIBAIOT C TIOBHI-
LIEHHOW (OOBIYHO MPU NATOJIOTUYECKUX COCTOSHHSIX )
BHYTPHKJIETOYHOHN 3KCIPECCHE HHTHOUTOPA aronTo3a
c-FLIP (caspase 8 homologue FLICE-inhibitory
protein). OH IEHCTBYET KaK «MOJIEKYJa-TIePEeKIIoda-
TeNb», CMEIasl aKTUBHOCTh Fas-CurHana B CTOpOHY
nponudepanyu [12].

Ha puc. 2 Bunno, uto knetkun M®PC Bo Bcex nccie-
JyEeMBIX TPYTITaX UMeNN BEICOKUH U TPUMEPHO O/INHA-
KOBBEIN ypoBeHb dkcnpeccuu CD95-cTpyKTyphl, 9TO
CBUETETHCTBYET 00 X TOTOBHOCTH K armonTo3y. Tak-
’K€ yCTaHOBJIEHA BbIcOKas akcnpeccus FLIP y ;xuBot-
HBIX ¢ AA, 4TO B CBOIO OY€peab COOTBETCTBOBAJIO
caMOMy HU3KOMY MPOLEHTY MOTUOIINX KIETOK. Y Jie-
yeHbIx JIK ’KMBOTHBIX Takke ObIJT OTMEUYEH BBICOKHIA
ypoBeHb dkcripeccuu FLIP. BaxxHO, 4TO ypOBEHB JKC-
[IPECCUU ATOT0 IPOTEUHA NIOCTIE BBEACHUS KUBOTHBIM
K®II 6511 3HaunTENBHO HIXKE. JJaHHBIN QakT mo3Bo-
JIA€T TOBOPUTH O TOM, uTO BBOAUMbIe KDII, BO3MOXKHO,
obmagaroT 60s1ee MUPOKHM CIIEKTPOM Kak MPo- TakK 1
AHTUANIONTOTUYECKOH aKTUBHOCTH OTHOCHUTEJIBHO
xietok MOC penumueraToB ¢ AA. Hamu 65110 TIOKA-
3aHO, YTO TAKOT'0 POJia AKTUBHOCTh XapaKTE€pHa UMEH-
Ho st KOII, nockonbky nocie npumenenus K mo-
no0Horo 3ddekra He Habmronanock (cM. puc. 2, B).
Crnocobnoctes KOII nmpoxyunpoBaTe T€ MU WHBIC
peryasTopHbIE MeUaTopsl pu edeHnu PA sBisiercs
MHOTOIIJIAHOBOW M ONPEIENSIeTCS BBIPAKEHHOCTHIO
MMMYHOBOCIHJIUTENIBHOTO Npolecca B opranusme [1].
Kaxk orMeuanocs BelllIe, UMes a priori pa3HbII HCXO-
HBI CTaTyC NE€pE BBEICHUEM PELIUIINEHTY, HAaTUBHbIC
u KkpuokoHcepupoBaHHbie KOII MoryT no-paznomy
«OTBEUYaTh» HA CIOXKMUBLIYIOCS HA JAHHBIA MOMEHT B
opranusme curyaruio [3]. [lonTBepxkaeHneM 3TOMY
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had virtually the same effect not depending on the
period of administration, and it was significantly inferior
to the effect in case of cryopreserved cells administ-
ration. Higher indices of caspase 3 activity in groups
of the animals treated with FLCs as compared to the
animals with AA not administered any preparation can
be caused by the activation of ‘lethality receptors’,
playing a leading role in the stimulation of programmed
cell death, such as CD-95 receptor, a representative
of the family of tumor necrosis factor (TNF) [14].

It is known that in contrast to neutrophils, macro-
phages are resistant to CD95/CD95L-mediated apop-
tosis [21]. This phenomenon is associated with an in-
creased (usually under pathological conditions) intra-
cellular expression of apoptosis inhibitor c-FLIP
(caspase 8 homologue FLICE-inhibitory protein). It
functions as a ‘switching molecule’ displacing the acti-
vity of Fas-signal towards proliferation [2].

Fig. 2 shows that the MPS cells in all experimental
groups had high and nearly the same level of CD95
structure expression, which indicated their readiness
to apoptosis. We also found high expression of FLIP
in the animals with AA, which in turn corresponded to
the lowest percentage of dead cells. In DX-treated
animals we also noted a high level of FLIP expression.
It is important that the expression level of this protein
after administration of FLCs into animals was consi-
derably lower. This fact suggests that the administered
FLCs may have wider spectrum of both pro- and
antiapoptotic activity in relation to the MPS cells of
the recipients with AA. We have shown that this kind
of activity is typical for FLCs, since after applying DX
this effect was not observed (see Fig. 2, B). The ability
of FLCs to produce any regulatory mediators during
treatment of RA is multidimensional and it is determi-
ned by the severity of immunoinflammatory process
in a body [7]. As mentioned above, native and cryo-
preserved FLCs a priori having different initial status
prior to administration into a recipient may ‘response’
in different ways to the current situation in an organism
[8]. This is proved by the established fact of FLIP
production reduction. As is known, FLIP in the apop-
totic cascade may be either an inhibitor or inducer of
apoptosis interacting directly with the CD95 ligand
through its ‘death domain’ and competing with pro-
caspase 8 for the binding [2]. Therefore, it was of in-
terest to assess the activity of caspase 8, one of the
main caspases initiating apoptosis.

The analysis of the caspase 8 activation (see Fig. 2)
by proteolysis products allowed establishing the
tendency of its increase after FLCs administration. We
did not manage to reveal the difference in the amount
of p18 as compared to the intact control and other ex-
perimental groups. In order to establish more subtle
differences in the content of this protein we used
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SIBJISIETCSL YCTAHOBJICHHBIN HaMH (DaKkT
yMeHblieHus npoaykuuu FLIP. Kax
n3BecTtHo, FLIP B amonmroTtuueckom
KacKaJe MOKET OBITh KaK MHTHOMTO-
pOM, Tak U UHAYKTOPOM amomTo3a,
B3anMOJICHCTBYS Hampsmyio ¢ CD95
JINTAHAOM Yepe3 CBOU «IOMEH CMEp-
T U KOHKYPHUPYS C IpoKacna3oii § 3a
csa3biBanue [12]. [ToaTomy npencras-
JISUI0 UHTEPEC MPOBECTHU OLICHKY aKTUB-
HOCTH Kacrasbl 8§ — 0JTHOM U3 OCHOBHBIX
Kacrasz, MHUIIUUPYIOIIKX arlonTo3.
[IpoBeneHHBIN aHATN3 AKTUBALIUU
Kacmassl 8 (CM. pHC. 2) Mo MPOIyKTaM
TIPOTEOIIHN3a ITO3BOJIMIT yCTAHOBUTE TCH-
JICHITHIO €€ TTOBLIIICHIS TIOCTIE BBEIC-
Hust KKOII. Paznuiy B koimuectse pl8
110 CPAaBHEHHUIO C HHTAKTHBIM KOHTPO-
JIEM U JPYTUMU SKCIICPUMEHTATHLHBIMU
rpymnmnaMu oOHapy>KUTh HE YJIaJoCh.
C 1ernbio yCTaHOBJICHUS 00JIee TOHKUX
pasnuuuii cofep kaHus JaHHOTO OeKa
OBLT KCIIOJIH30BaH METO/ ONIPEACTICHIUS
KaTaJlUTUYECKOM aKTHBHOCTH Kaclia-
3Bl §, 3aKJIIOYAIOIIMNICS B U3MEPEHUU
KOJTMIECTBA MTPOAYKTA IIPOTCOIUTHICC-
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Puc. 4. AKTMBHOCTb Kacnasbl 8 B fnM3atax KIeToK MOHOUMTapHO-
darounTapHoOm CUCTEMBI Y XUBOTHBIX Ha pasHbIX CTaAusAX pasBUTUS
aabloBaHTHOro aptputa u nocne seegeHns KOM: int — nHtakTHble; A —
6e3 BBeAeHus npenapaTtos; B — BBegeHue gekcameTtasoHa; C — BBegeHue
KK®I; D — BBegeHne HK®I. Hymepaums nsyyaembix rpynn >XUBOTHbIX
COOTBETCTBYET rpynnam B Tabnuue. * — 3Ha4MMble pa3nuuus ¢ rpynnown
XMBOTHbIX 6€3 BBEAEHUS NpenapaToB; # — Mexay rpynnamu XXnBOTHbIX,
koTopbiM BBOAMIUN KK®I 1 HK®IT; p < 0,05.

Fig. 4. Caspase 8 activity in MPS cell lysates of animals at different
stages of adjuvant arthritis and after administration of FLCs: int — intact;
A —without administration of preparations; B — administration of
dexamethasone; C — administration of cFLCs; D —administration of
nFLCs. Enumeration of animal groups corresponds to the one presented
in the Table. * — significant changes if compared with groups of animals
not administered with any preparations; # — between groups of animals

KOTO pacuieTuieHus: (IyoporeHHOTro
cyOcTpara. beut ycTaHOBIICHBI 3HAYN-
MBbI€ MEXTPYIIIIOBBIE Pa3IN4Ius TIOKa3a-
teneid. Tak, Hauboyee BBIpaKEHHAS
aKTHBaLMA Kacmasbl 8§ OblJla OTMEYEHa MOocje BBEe-
Hus KKO®IT Ha 7 n 14-e cyTku pa3zsutus AA. Ilpu aTom
MaKCHMalbHasi aKTUBHOCTb Kacnasbl 8 B 000MX ciTyya-
X HaONomanack yepe3 2 HEAeNId Mociie BBEACHUS
kietok (puc. 4, C).

[TonoOHbIe H3MEHEeHUs HAOMIONAIN U TIOCIIE BBEIE-
uust HKOI (puc. 4, D), HO akTHBHOCTH Kacmassbl § Oblia
6oJiee yeM B 2 pa3a MEHBIIIE, UM y 5KUBOTHBIX B TPYTI-
nie ¢ BeeneHreM KK®II u He npepblnIana nokasarean
KOHTpOJIS uepe3 Henento nociie BeeaeHus HKOII na 7
u 14-e cytku pa3zsutus AA (rpynmsl 14 u 16).

O4eBHUIHO, YTO PA3TUIHS B TPOSBICHUH KakK IIPo-,
Tak ¥ aHTHanonToTHYeckoi akTuBHOCTH KKOII B
otHomeHnH kiaeTok M®C no cpaBHeHuto ¢ HKDII
MOTYT OBbITb 00YCIIOBICHBI CIIEYIOIMMU MPUIUHAMH.
Bo-nepBbIx nepepacnpeneneHreM nocie KpHoKoHCep-
BHPOBaHMS MOMYISIIIMOHHOTO COCTaBa B CYCIIEH3HUU
KO®II [4]. Panee ycTaHOBIIEHO, UYTO HEKOTOPBIE PEKU-
MBI 3aMOPaKHBaHUSA-OTOTPEBA CITOCOOHBI CEIEKTUBHO
BIUATH HA KJIETKH T€MOTIOITHYECKUX TKaHEH, TTOBbI-
11asi CoJIep’KaHne B HUX CTBOJIOBBIX DJIEMEHTOB [4, 10].
OTUM O0OBACHAIOT, HAIpUMeEp, U3MEHEHNE HUMMYHO-
PEaKTUBHOCTH KPHOKOHCEPBHUPOBAHHOTO Marepraia o
CPaBHEHHIO C HATUBHBIM [ 15], ero cmocoOHOCTH B3an-
MOJIECTBOBATh C PA3JIMYHBIMU CHCTEMaMHU OpPTaHH3-

npobnembl Kpuobuonorum 1 KpuomeaULINHbI

problems of cryobiology and cryomedicine
Tom/volume 24, Ne/issue 3, 2014

administered with cFLCs and nFLCs; p < 0.05.

method of determining the catalytic activity of caspase
8, which consists in measuring the amount of product
of proteolytic cleavage of fluorogenic substrate. There
were established the significant differences in indices
between the groups. Thus, the most pronounced acti-
vation of caspase 8 was noted after FLCs administra-
tion to the 7" and 14" days of AA. Moreover the
maximum caspase 8 activity in both cases was obser-
ved in 2 weeks after cell administration (Fig. 4, C).
Similar changes were observed after administration
of nFLCs (Fig. 4, D), but the caspase 8§ activity by
more than two times was lower than that of the group
with administration of cFLCs and did not exceed the
control values one week later administration of nFLCs
to the 7™ and 14" days of AA (groups 14 and 16).
Apparently, the differences in manifestation of both
pro- and antiapoptotic activity of cFLCs in relation to
MPS cells as compared to nFLCs may be stipulated
by the following reasons. Firstly, this is the redistribution
of population content in FLC suspension after cryo-
preservation [9]. Previously we have found that cer-
tain regimens of freeze-thawing can selectively affect
the cells of hematopoietic tissues, increasing the content
of stem elements in them [9, 25]. This is explained, for
instance, by the change in immunoreactivity of
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Ma. Bo-Bropsix, KOII nponynupyroT B BBICOKOH KOH-
LEHTpalUU TaKue MeAUaToOpPbl, Kak O-(eTonpoTenH,
OHO-a, UOH-y, NJI-10, koTopkIe pH ONpeaeICHHBIX
YCIIOBHSX CIIOCOOHBI OKa3bIBaTh IPOAMIONTOTHYECKOE
neiicreue Ha kietku MOC [9, 13, 14, 20]. Hanpumep,
amontorenHoe neiicteue ®HO-0, Urparomero Kiko-
YEeBYIO POJIb B MATOTE€HE3€E Psijia BOCTIAINTENBHBIX 3a-
OoneBaHW ayTOMMMYHHOTO T€HEe3a, B TOM ducie PA,
acCOLIMUPYIOT C aKTUBalMen kackaja kacmnas. Ilpu
cBs3pBaHu OHO-0 co CBOMM perenTtopoM Ha Io-
BEPXHOCTH KIIETKH ()OPMHUPYETCS BHY TPHKJICTOUHBIIH
KOMIUIEKC «JIOMEHa CMEPTH» U Kacmasbl 8, B pe3ylib-
TaTe aKTUBAIlMM KOTOPOTO MPOUCXOJUT 3aIyCK BCETO
MIPOTEOIUTHYECKOTO Kackana. OHaKoO STOT MeUATOp
HEJb3sl pacCMaTpPHUBATh KaK 0E3yCIOBHBIA MHAYKTOD
KJICTOYHOW THOENH, MOCKOJIIbKY MMEIOTCSl JaHHBIE O
€ro aHTHanonToO3HOM 3(p(deKTe, KOTOPBIA CBS3aH C
TIepMaHEHTHOH MPOTYKITNEH KOPOTKOXKUBYIIIIIX HHTHOU-
TOPOB aIoINTO3a, B YACTHOCTH C aKTHBAIHEH OJHOTO
13 KII04YeBbIX (hakTopoB TpaHckpunuuu — NF-kB.
N3BecTHO, 9TO aHTHAIONTOTHYECKHE AP PEKTHI XapaK-
TEepPHBI JJISI IUTOKWHOB BOCMAJIUTENHHOTO ITyJia B
(PU3NOTOTHYECKUX KOHIIEHTPALUSIX, TOT1a KaK UX BbI-
COKHE KOHIICHTPAIIMH BBI3BIBAIOT 00PAaTHYIO PEAKIHIO
[5].

O4eBUAHO, YTO B IPOLIECCE KPHOKOHCEPBUPOBAHMUS
B K®II, xak u B Apyrux 6nooObeKTax, MOTyT MPOXO-
JUTH KaueCTBEHHbIE N3MeHeHus. Ha npruMepe MoHoO-
HyKJIeapoB nepudepruaeckoil KpOBH MPOJEMOHCTPH-
POBaHO 3HAYUTETHFHOE YBEINYCHNE MTPOAYKITUN TAKUX
nUTOKUHOB, Kak PHO-a, UDH-y, NJI-10 mocue xo-
monoBoro BoznercTBus [25]. He uckmrodeHo, 9To
KPHUOKOHCEPBUPOBAHHE, KaK CTPECCHHIYIIHPYIOMNN
(axTop, ciocoOHO U3MEHATH M MPO(UITb MPOIYLHPYE-
MbIx KOII MennatopoB, 4To MOXET OTpa)KaThCsl Ha
UX TeparneBTUUECKOM noteHmmae [15, 16]. B-tpersux,
HeJNb3s HEeIOOLEHUBATh BO3MOXHOCTH (PaKTOPOB
KPHOKOHCEPBUPOBAHMS BIUATH Ha YPOBEHb IKCIIPECCUU
onpeaencHHbIX reHoB B KOII, xonupyromux cuaTe3
PETYISATOPHBIX METUATOPOB, AKTHBATOPOB/MHTUOUTO-
POB amONTOTHYECKUX KacKamoB. B manHOM ciydae
peYb MOXKET HITH KaK 00 0COOCHHOCTSX «aKIEITOp-
HBIX» B3aUMOJICUCTBUI MeauaTop (JIMTaH[) C MHIIIES-
HSMH (pEIeTITOpaMHu ) B CUCTEME JIOHOPCKUI MaTepua/
OpTaHM3M PELUIEHTA, TaK 1 O J0303aBUCHMOM IPOSIB-
nennu 3¢ dekra sTUMH MernaTopaMu. MoXHO moia-
ratb, yTo nponyuupyembie KOII meanaTopsl HaxoasT
CBOM aJIbTEPHATUBHBIC NMYyTH aKTHBALUU arlONTOTH-
YECKUX KAacKaJoB, OTIIMYAIOMIMXCSA OT TAaKOBBHIX Y
KJIACCUYECKUX MHIYKTOPOB aloNTo3a — NIIOKOKOPTH-
kouaoB. Tak, B HalUX JKCIEPHUMEHTaX, BO BCEX
HICCIIETyEeMBIX TPYIITIaX >KHBOTHBIX ITOCIIE TIPIMEHEHHUS
JK Obla oTMedeHa akTUBAIUs Kacmasbl 3, TOra Kak
JUIS Kacmasbl 8 MaHHBIHA (GakT He OBUT YCTaHOBIICH.
Kpome Toro, non neiicteuem KOPII momwimanach
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cryopreserved material compared to the native one
[18], its ability to interact with different systems of an
organism. Secondly, FLCs in high concentrations
produce mediators such as a-fetoprotein, TNF-q,
IFN-y, IL-10, which under certain conditions can have
proapoptotic effect on MPS cells [3, 4, 5, 18]. For
example, the apoptogenic effect of TNF-a, which
plays a key role in pathogenesis of several inflamma-
tory diseases of autoimmune origin, including RA, is
associated with the activation of the caspase cascade.
Upon binding of TNF-a to its receptor on the cell sur-
face is formed an intracellular complex ‘death domain’
and the caspase 8, its activation results in the trigger
of'the entire proteolytic cascade. However, this media-
tor should not be considered as an unconditional inducer
of cell death, since there is evidence on its antiapoptotic
effect that is associated with a permanent production
of short-living apoptosis inhibitors, particularly with the
activation of a key transcription factor NF-kB. It is
known that antiapoptotic effects are characteristic for
cytokines of inflammatory pool at physiological con-
centrations, whereas their high concentrations cause
reverse response [13].

Obviously, in the process of cryopreservation the
qualitative changes may occur in FLCs as well as in
other biological objects. In the example of peripheral
blood mononuclear cells we demonstrated a significant
rise of cytokine production such as TNF-a, IFN-y, IL-
10 after cold exposure [24]. It is possible that cryopre-
servation as a stress-inducing factor is also capable to
change the profile of FLC-produced mediators, which
can affect their therapeutic potential [11, 12]. Thirdly,
one should not underestimate the possibility of cryopre-
servation factors to influence the level of expression
of certain genes in FLCs coding the synthesis of
regulatory mediators, activators/inhibitors of apoptotic
cascades. In this case, we can talk about the features
of ‘acceptor’ interactions between mediators (ligands)
and targets (receptors) within the system donor ma-
terial/recipient organism as well as the dose-dependent
manifestation of the effect by these mediators. We
can assume that the mediators produced by FLCs find
their alternative ways of apoptotic cascades activation
that differ from those of classical apoptosis inducers,
glucocorticoids. Thus, in our experiments in all the
groups of animals after application of DX we observed
the activation of caspase 3, whereas in caspase 8 the
one was not established. At the same time, under the
effect of FLCs the caspase 3 and 8 activities increased.
These data suggest that in FLCs there is a specific
‘protein profile’ determining a unique phenomenology
of their behavior in animals with AA.

Of particular relevance are the results attesting the
presence of more pronounced proapoptotic effect in
cFLCs when administering into animals, escaping an
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AKTUBHOCTb Kacmasbl 3 ¥ 8. DTH AaHHBIE O3BOJISIOT
roBopuTh 0 Hamnuuu y KOII cnenuduueckoro «mpo-
TEHMHOBOTO MPOQHUIL», KOTOPBIH 00yCIOBIUBAET
YHUKaJIbHYI0 ()EHOMEHOJOTHIO UX MOBEACHHS Y
JKUBOTHBIX ¢ AA.

Oco0yto 3HAYNMOCTh UMEIOT PE3yJbTaThI, CBH/IE-
TEIHCTBYIOIINE O TPOSBICHUN 0OJee BHIPaKEHHOTO
npoamnonroruydeckoro 3¢ dexra kKKDII mpu nx BBee-
HUU KUBOTHBIM, MUHYS OCTPYIO (ha3y pa3BUTHSA I1aTO-
noruu (Ha 7-e cyTku AA). Panee 65110 TOKa3aHo, 4TO
AKTUBHOCTH OMOJIOTMYECKUX BEIIECTB, MPUCYTCT-
BYIOIIMX B IPOIYKTax 3MOpHO(deTOIIaneHTapHoOTO
KOMIIJIEKCA, MOKET IIPOSIBIATHCA B pa3IMUHOM CTere-
HH, B 3aBUCUMOCTH OT XapaKTepa aHTUT€HHOW Harpy3-
KM Ha IMMYHHYIO CHCTEMY PELIUITUEHTA B KOHKPETHBIN
nepuoj pa3Butus 3adoneBanus [1]. Hamu nanHbIC
MTOITBEPIKAAIOT 3TOT TE3UC, MOCKOIBKY TEpareBTH-
yeckuii 3 pext KOII 3aBrcen He TONBKO OT MX KauecT-
BEHHBIX XapaKTEPUCTHK, HO U CPOKA BBEICHUS KIIETOK.
Tax, npu BBeaeHuu KK®II Ha 7-e cyTku pasButus AA
MBI HaOJTIOAATN aKTUBAINIO 00eHX Kacmas, B TO BpeMs
Kak d¢dekt mocie BBeaeane HKDI1 B maHHbIH iepro
Pa3BUTHSA ATOJIOTHH CYLIECTBEHHO YCTYNall KPHOKOH-
CEpBHPOBAHHBIM KileTKaM. O4eBHUIHO, UTO MPOsIBIIE-
Hue pa3Hoii crenieny akTuBHOCTH KDII onpenensercs
(a30ii pa3BUTHS UMMYHOBOCTIAJUTEIBHON PeaKIiH,
KOTOpast Ha 7-€ CyTKH uMeeT OoJiee OaronpusiTHBIHI
npodwib 1 koppekuun coctostauss M®C. Takum
00pa3oM, TIOTyYeHHBIE Pe3yabTaThI SBJISIOTCS IKCIIe-
PUMEHTAIbHBIM 0OOCHOBAaHMEM BO3MOXXHOCTH HC-
noas3oBaHusa KOII B kauecTBe MOTEHIIUAIBHBIX TIpe-
[apaToB NpHU Je4eHHnd AA — 3KCIIEpUMEHTAIBHOTO
ananora PA denoBeka ¢ 00s3aTeIbHBIM yUETOM CXEM
WX IPUMEHEHUS B KITMHHKE.

BriBoaBI

YCcTaHOBIIEHO CHMKEHUE allONTOTUYECKOH aKTHB-
HocTH B KiieTkax MOC Ha (hoHE aKTHBAIIMY aHTHAIIOT -
TOTHYECKOTO KacKa/a y >KUBOTHBIX ¢ AA, UTO OATBEp-
JKTaeTCsl BRICOKUM YPOBHEM IKCIIPECCHH HHTHOUTOpa
amorrro3a — FLIP. [IpomeMoHCTprpoBaHa CIroCOOHOCTD
HaTUBHBIX U KpUOKOHCEpBUPOBaHHBIX KOOI rposBisTh
MIPOANIONTOTHIECKYIO aKTHBHOCTh OTHOCUTEIHHO KJIe-
Tok MOC tipu pa3BuTuu AA y KUBOTHBIX. YCTaHOB-
JIeHa 3aBUCUMOCTD TeparneBTuueckoro s dexra KOIT
OT BU/Ia U CPOKa BBEJCHHUS KJIETOK. boiee BripaskeH-
HBIH ipoanonToTnueckuii 3 dhexT HabIroaaCs mocie
BBeaeHuss KK®II Ha 7-e cyTku pa3Butusg AA, 4to
COIPOBOXKAAJIOCH MAKCUMAaJIbHOM akTHBanueil OeKkoB
CD95 xackana.

[IpoBeneHHBIE HCCIIEAOBAHMS SIBIISIIOTCS AKTyallb-
HBIMH C TOYKH 3PEHHS TOBBIICHUSA 3PPEKTUBHOCTH
METO/IOB JICYEHHS TTATOJIOT M ay TONMMYHHOTO TeHe3a,
B OCHOBE KOTOPBIX JIeKaT HAPYIIEHUS IPOIECCOB
amoITo3a.
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acute phase of disease (to the day 7 of AA). Previously
it has been shown that the activity of biological substan-
ces present in the products of embryofetoplacental
complex may be manifested in various degrees, depen-
ding on the character of an antigenic load on the reci-
pient’s immune system in a specific period of the disea-
se [7]. Our findings prove this thesis, as long as the
therapeutic effect of FLCs depended not only on their
qualitative characteristics, but also on the period of
cells administration. Thus, when administering the
cFLCs to the 7" day of AA, we observed activation
of both caspases, while the effect after the nFLCs ad-
ministration in this period of pathology was significantly
inferior to the cryopreserved cells. It is obvious that
the expression of different activity in FLCs is deter-
mined by the phase of immunoinflammatory reaction
development which to the 7" day has more favorable
profile for the correction of MPS state. Thus, the re-
sults obtained are experimental basis for the possibility
of using FLCs as potential preparations for the treat-
ment of AA, experimental counterpart of human RA,
with the obligatory consideration of schemes of their
application in the clinic.

Conclusions

We established the reduction of apoptotic activity
in the MPS cells on the background of activation of
antiapoptotic cascade in the animals with AA, as
evidenced by a high level of expression of FLIP, the
inhibitor of apoptosis. We have demonstrated the abi-
lity of native and cryopreserved FLCs to manifest pro-
apoptotic activity as regard to MPS cells during the
development of AA in animals. The dependence of
FLCs therapeutic effect on the type and period of cell
administration was established. More pronounced
proapoptotic effect was observed after administration
of cFLCs to the 7% day of AA, which was accompa-
nied by the maximum activation of CD95 cascade
protein.

The studies are relevant in terms of increase in
treatment efficiency of pathologies of autoimmune
genesis, which are based on a disordered apoptosis.
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