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Pedrepat: Y poboTi npeactaBneHo AaHi ekcnepuMeHTanbHUX OOCHiMKeHb NpPo BNNMB niodinisauii Ha 36epexxeHHst CTPYKTYpHO-
PYHKLIOHaNbHMX XapaKTePUCTUK KNITUH NENKOKOHLEeHTpaTy kopaoBoi kposi mogunHu (JIKKJT). MNokasaHo, wo niodinizauia JIKKI (nfl-
KKJ1) 3abe3neyyBana 36epexeHHst B reteporenHii nonynsuii JIKKJT knitH 3 iMmyHoMogyntoBanbHMM noTeHuianom. Y cuctemi in vivo
Ha ekcrnepvMeHTanbHin Mogeni iwemidHoro iHcynsty (Il) Byno BcTaHOBMNEHO piBHO3HaYHY iMyHokopurysanbHy aito nJIKKJT i kpiokoH-
cepsoBaHoro JIKKIT (kNKKJ1) BHacnigok ilwemiyHOoro noLKOgKEHHS rofoBHOro Mo3ky. NokasaHo, wo BknodeHHA NJIKKI y cxemy niky-
BaHHS iWweMii ronoBHOMO MO3KY CMpUSINO MNOKPALLEHHI nokasHukiB BMIcTy I®H-y* i IJ1-10*-kniTMH cenesiHkn, a TakoX MOKa3HWKIB
agre3vBHOI | haroumMTapHOi akTMBHOCTI KNITUH NepuTOHIanbHOI MOopoxHWMHU WwypiB 3 |l. EdektuBHicTb 3actocyBaHHa nJIKKI1
i KJIKKI nig vac Il moxHa noe’sisatu 3 peanisauieto TepaneBTUHHOro edekTy NPUCYTHIMKU cepen HUX KIiTUHaMu i Megiatopamu, WO
BKINOYaOTb GaraToBEKTOPHI perynaTtopHi cuctemu, siki 3abesnedyoTb MiATPMMKY FOMEOCTaTMYHOI CTanocTi opraniamy (iMyHHOT,
€HOOKPWHHOI, HEPBOBOI).

KnrouyoBi cnosa: nioginisadisi, kpiokoHcepBYyBaHHS, NIENKOKOHLEHTPAT KOPAOBOI KPOBi FTIOAMHM, iLLEMIYHUIA IHCYMBT, iIMyHHa cucTema,
iHTepdepoH-y, iHTepnelikiH-10, agreavBHa akTUBHICTb, haroumMTapHa akTUBHICTb.

Abstract: The paper outlines the experimental data on the impact of lyophilization on preservation of structural and functional
characteristics of cells from human cord blood leukoconcentrate (HCBL). Lyophilization of HCBL was shown to ensure the preser-
vation of cells with immune modulating potential in a heterogeneous population of HCBL. Lyophilized HCBL (IHCBL), to the same
extent as cryopreserved one (cHCBL), revealed an equal immune correcting effect during ischemic brain injury in vivo in the expe-
rimental model of ischemic stroke (IS). The inclusion of IHCBL in therapy of brain ischemia demonstrated the improved indices
of IFN-y* and IL-10* spleen cells, adhesive and phagocytic activity of peritoneal cavity cells in rats with IS. The efficiency of using
both IHCBL and cHCBL during IS may be associated with the implementation of therapeutic effect by presented among them cells
and mediators, including multi-vector regulatory systems that maintain homeostatic stability of the body (immune, endocrine, nervous ones).

Key words: lyophilization, cryopreservation, human cord blood leukoconcentrate, ischemic stroke, immune system, interferon-y,
interleukin-10, adhesive activity, phagocytic activity.

OcTaHHIM YacoM BHUKOPHUCTAHHS KPiOKOHCEPBO-
BaHOI KOPJOBOI KPOBI HaOyBa€ MOIIUPEHHS SK Me-
TOX JIKyBaHHS BaXKWX TaTOJIOTiH [27], 30kpema ¥
imemiydoro iHcymeTy (II) [13, 26]. IlepcmekruBa
YCHIITHOTO BUKOPHUCTaHHS KOPAOBOi KPOBI JIIOAU-
Hu (KKJI) Bu3Ha4aeThCs MPUCYTHICTIO B HIl Pi3HUX
KIITHHHO-TYMOpPAJIbHUX CYOCTaHLiN 13 IIMPOKUM
cnektpoM OionoriyHoi aii. HeoOxigHicTe TpuBa-
moro 30epiranHs KKJI 3ymoBmIO€ BaKIHBICTDH
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Recently, the use of cryopreserved cord blood
becomes more common way to treat severe patho-
logies [24], including the ischemic stroke (IS) [15,
21]. The prospect of successful use of human
cord blood (HCB) is determined by the presence
in it of various cellular and humoral substances
with a wide range of biological activities. The
need for HCB long-term storage determines
the importance of designing the technologies for
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pO3pOOJICHHS  TEXHOJOTIM  JOBrOCTPOKOBOTO i
30epiraHHs B HU3bKOTEMIIepaTypHux Oankax [4, 10,
19]. Ha cporogHi mnuTaHHA TPO MOXIMBICTH 1
HEOOXIAHICTh BUKOPHUCTAHHS B MEIUYHIN TIPAKTHII
Ji0(d11i30BaHMX CUCTEMHHX OiompernapariB € ak-
TyaneHuM [6, 8]. Y momepeaHix pobOoTax Oys0
BHBYCHO CTPYKTYPHO-(DYHKI[IOHAJIbHI XapaKTepHuc-
THKU KITAHHAX eneMmenTtiB KKJI y Bummsim ei-
KOKOHITEHTpary KopmoBoi kpomi mromuau (JIKKJT)
micns miodimizamii 3a po3poONeHO0 paHimie Tex-
Hojorieto [1-3]. Ha mamy pymky, miodinizosa-
wuit JIKKJI (nJIKKJT) moke 3afiHATH TimHE Micie
B psny JikyBanmpHuX mnpenaparis II. Baxmusum
(akTopoM OOTPYHTYBaHHS MOXKJIMBOTO KJIiHIYHOTO
3actocyBanHs JJIKKJI € BceOiuHe BUBUCHHS Me-
XaHI3My ¥oro miil mix gac mikyBarHs 1.

Bigomo, mo II cympoBOmKyeThCs TOpPYIICH-
HAM HEHPOIMYHHOTO TOMEOCTa3y MO3KY, IIeHT-
panbpHOI peryismii  (QyHKIIH IMyHHOI CHCTEMH,
10 TPHU3BONWTH JIO IHIIIaIii Ta arpaBaiii 3araiib-
HUX TIPOLIECIB SK B TKAHWHAX TOJIOBHOTO MO3KY,
Tak 1 B opraHisami B muomy [16]. IluTtokinu
BiJIrpaloTh KJIIOYOBY pPOJNb Y PO3BUTKY 3amalib-
HOi peakuii. 3amyck Ii€i peakuii 3Ha4HOIO MipOIO
MOB’sI3aHUM 3 BUPOOJICHHSAM IMEBHUX LUTOKIHIB Ma-
KpoaramMu Ta iHIIMMHU JOKAJIhHO PO3TAIIOBAHUMHU
a00 MIrpyro4YrMu KIITHHHUMHU elleMeHTamu [9, 25].
Makpodarn € JTaHKOI BPOMKEHOTO IMYHITETY.
Ha croromHi akTHBHO BHBYA€THCS IX BIUIMB Ha
PO3BHTOK PI3HUX 3aXBOPIOBaHb (iHCYNBT, 1H(MAPKT
MiOKapa TOIIIO).

Y maHoMy AOCIHIKCHHI OysI0 MPOBENECHO IOPIB-
HAJBHY OINIHKY IMyHOKOPHTYBaJIBHOI Ta IIeped-
pomporektopHoi aii JJIKKJI i3 kpiokoHCepBOBa-
uuM 1 HatmBHuM JIKKJI, a Takoxk 3 BBEICHHIM
1epeOpoITi3uHY.

Meta pobOTH — OLiHKA CTPYKTYpHHX 1 (yHK-
LiOHANBHUX XapaKTEPUCTHK JICHKOKOHLIEHTPATy KOp-
noBOi KpOBi JitomuHM mmicnsa Jiodimizamii Ta Kpio-
KOHCEPBYBaHHS TIOPIBHSHO 3 KOHTPOJEM, a TaKOX
OOTpYHTYBaHHS MOXJIMBOCTI 3aCTOCYBaHHS JIiO-
(himi30BaHOTO JICHKOKOHIICHTPATy KOPAOBOI KpPOBI
JMIOAVHK SIK IMYHOKOPEKTOpa I 4Yac JIKyBaHHS
IIIIEMIYHOTO 1HCYJIBTY.

Marepiaiau Ta MeTOIH

Exciepumentn Oynu mpoBeneHi Ha 6-Micsy-
HUX IIypax-camipix JiHii Bicrap, macoro 180—
200 T (n = 62). /lu3aifH eKcIIEpUMEHTY BiAIOBiTae
3axony VYkpainm «lIpo 3axucT TBapuH Bix Kopc-
TOKOTO MOBOKEeHH» (Ne3447-1V Bin 21. 02. 2006)
Ta «EBPONEHCHKIM KOHBEHINI MPO 3aXHUCT Xpeder-
HUX TBapHH, AKI BUKOPHCTOBYIOTHCS AJIS €KCIIepU-
MCHTAJIbHUX Ta IHMMX HaykKoBHX Iiei» (Crtpac-
Oypr, 1986) i mnmo3BoieHW KoMiTeToM 3 Oio-
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its long-term storage at low-temperature banks
[7, 11, 26]. To date, of topicality is the question
about a potential and necessary use of the
lyophilized systemic biological preparations in
medical practice [6, 8]. In our previous work,
we have studied the structural and functional cha-
racteristics of HCB cell elements as the human
cord blood leukoconcentrate (HCBL) after lyo-
philization by our technology [2-4]. We believe
that the lyophilized HCBL (IHCBL) may occupy
a worthy place among numerous therapeutic
drugs for IS. An important factor to substantiate a
feasible clinical application of IHCBL is a comp-
rehensive study of its mechanism of action du-
ring IS therapy.

The ischemic stroke is known to be accompa-
nied by disorder in neuro-immune homeostasis of
brain, central regulation of immune system func-
tions, resulting in initiation and aggravation of
inflammatory processes both in brain tissues and
the whole body as well [18]. Cytokines play a key
role in development of inflammatory response,
the trigger of which is mostly associated with
production of certain cytokines by macrophages
and other cell elements placed locally or mig-
rating [10, 20]. Macrophages are the innate
immunity component, and their impact on prog-
ression of different diseases (stroke, myocar-
dial infarction, efc.) is being actively studied
today.

In this study, the immune-correcting and ce-
rebral protective effects of IHCBL, cryopreserved
and native HCBLs, as well as Cerebrolysin ad-
ministration, were comparatively evaluated.

The research aim was to access the structural
and functional characteristics of human cord
blood leukoconcentrate after lyophilization and
cryopreservation vs. the control, as well as to
substantiate a possible application of lyophilized
human cord blood leukoconcentrate as an im-
mune correcting agent in ischemic stroke the-

rapy.

Materials and methods

Experiments were carried out in Wistar male
rats aged 6 months and weighing 180-200 g
(n = 62). The design of the experiment complied
with the Law of Ukraine ‘On Protection of
Animals Against Cruelty’ (No. 3447-1V of February
21, 2006) and the ‘European Convention for the
Protection of Vertebrate Animals Used for Ex-
perimental and Other Scientific Purposes’ (Stras-
bourg, 1986), and approved by the Bioethics
Committee at the Institute for Problems of
Cryobiology and Cryomedicine of the NAS of

45

@%



etukn IIIKiK HAH VYkpaiaun (mpotokon Ne 7 Bix
26.02.2019).

KopmoBy xkpoB orpumyBanu 3a iHQopMoBa-
HOI 3roay MOPOAULI Oe3IoCepeHbO IMicIsT HapoI-
xkeHHs muTuHU. [licns 1mporo QuakoHW 3 KOpJo-
BOI0O KpOB’I0 TpPaHCIOPTYBamu 1 30epiramm Ipu
temmepatypi 4°C. JICHKOKOHIICHTpAT OTPUMYBAIIN
3 KOpAOBOi KPOBI IUIAXOM ITACHBHOI CeAMMEHTAITI]
SPUTPOITUTIB B ayTOIUIa3Mi Yy TPami€HTI MIIIHHOCTI
3 gomaBaHHSAM momirmokiHy («bioximik», Pocis).
Jlioginizauito mpoBomwin Ha cyOnmimMamiiiHii ycra-
HoBui «Y3B-2» (CKTb 3 IB IIIKiK HAH VYkpainn)
3a metogoM A.M. TombiieBa i cmiBaBt. [3]. 3pazku
1JIKKJI 36epiranu 3a temneparypu 4°C. V neHb
excriepumenty 3pasku JUJIKKJL perimparyBanm mo-
naBaHHAM y (uiakoHu 1 M (i3iojoridyHOro pos-
guHy. KpiokoncepsyBanun JIKKJI y miactuko-
Bux mpobipkax (Nunc, CIIIA) o6’emom 1,8 Mi Ha
nporpamHoMy 3aMopoxyBadi «YOII-06» (CKTB 3
JB IIKiK HAH VYxpainu) 3a meromom A.O. Ily-
maeBoi Ta cmiBaBT. [19]. 3pasku kJIKKJI 36epiramm
y pigkomy azoti (mpu —196°C) B HH3BKOTEMIIE-
parypuomy Oanky IIIKiK HAH VYkpainu. B nens
eKCIIEpUMEHTY iX BiAirpiBanu Ha BOAsHINA OaHi
3a Temmeparypu 40—41°C. V 3paskax JIKKJI mo i
MiCNsl KOHCEPBYBAaHHS BHM3HAYalIW KUIBKICTH sIep-
HUX KIITHH y reMaHamizaropi «Abacus» (Diatron,
ABctpis). JXKUTTE3MaTHICTH OIIHIOBATH METOIOM
cympasitanpHoro  (apbysanns 0,2%-m  po3uu-
HOoM TpunaHoBoro cuaboro (TC) [14, 17] i meTo-
noM mpotouHoi 1uroduryopumerpii «kFACS  Cali-
bur» (BD Bioscience, CIIIA) 3 BHUKOPHUCTaHHIM
npominii  Wommmy. Ilix dac OIiHIOBaHHS JKWT-
TE3AATHOCTI  KIITHH METOAOM IIPOTOYHOI LIH-
TouryopuMeTpii YacTUHY KIITHH 3aldllalnd B
SAKOCTI HETaTUBHOTO KOHTPONIO (He3zabapBieHi
KIiTHHY). lluTonoriuHe MOCHTIKCHHS TPOBOIMIN
Ha Ma3Kax-BinOuTkax, 3abapmieHux A3syp-1I eo-
3uHOM 3a PomaHOBCHKMM-['IM3010 B CBITIOBOMY
Mikpockomi «Primo Star» (Carl Zeiss, Himeu-
guHa); *900 (MacisHa iMepcis) [15]. Tlomymsiiro
CTOBOYPOBUX KPOBOTBIpHUX KJIITHH Yy CKJIadi
JIKKJI omintoBarin 3 BukopuctanHaMm FITC-mi-
YEeHUX MOHOKJIOH&IbHUX aHUTil a0 CD34-moie-
kyma (BD Pharmingen, CIIIA). ¥V sxocti i30THITO-
BOTO KOHTPOJIIO [JI0 AHTUTIT BHKOPHCTOBYBAaJIH
FITC-miueni IgG BimmosimHoro kmacy. Bmict kpo-
BOTBIPHUX IONEPEIHUKIB BU3HAYald Ha 8-y m00y
micns  KyNbTHBYBaHHS 32 KUIBKICTIO  KOJIOHi€-
yrBOptoBaibHuX oauHunb (KYOk) B iHBep-
ToBaHOMY Mikpockomi «Axiovert 40C» (Carl Zeiss,
Himeuunna) %70. KmitmHH KynhTHBYBaJIM B KOH-
nentparii 1 x 10° x/min 3a temneparypu 37°C B
armocepi nositps 3 5% CO, npu 95% Bomorocri
[20].

Ukraine (IPCC of the NAS of Ukraine) (protocol
No. 7 of February 26, 2019).

Cord blood was taken with the informed
consent of woman in labor immediately after
child birth. Then the vials with cord blood were
transported and stored at 4°C. The Ileukocon-
centrate was procured from cord blood in auto-
plasma by passive erythrocyte sedimentation in a
density gradient supplemented with Polyglucinum
(Biokhimik, Russia). Lyophilization was -carried
out with a sublimation unit ‘UZV-2" (Special
Designing and Technical Bureau with Experi-
mental Unit at the IPCC of the NAS of Ukraine)
according to the method, designed by A.M. Goltsev
et al. [4]. The IHCBL specimens were stored at 4°C.
The day of the experiment performance, the IHCBL
specimens were rehydrated by supplementing 1 ml
of saline to the vials. The HCBL was cryopreserved
in 1.8 ml plastic tubes (Nunc, USA) with prog-
rammable freezer UOP-06 (Special Designing
and Technical Bureau with Experimental Unit
of the IPCC of the NAS of Ukraine) accor-
ding to the method designed by A.A. Tsutsaieva
et al. [26]. The cHCBL specimens were stored
in liquid nitrogen (at —196°C) at low-tempera-
ture bank at the IPCC of the NAS of Ukraine. The
day of the experiment performance, they were
warmed in a water bath at 40-41°C. The number
of nucleated cells was determined in HCBL
specimens with Abacus hematology analyzer
(Diatron, Austria) prior to and after preservation.
Viability was assessed by supravital staining
with 0.2% trypan blue (TB) solution [16, 19]
and with FACS Calibur flow cytometer (BD
Bioscience, USA) using propidium iodide (PI).
When evaluating cell viability by flow cyto-
metry, some cells were taken as a negative
control (unstained cells). Cytology was done
in touch smears stained with azur-Il eosin by
Romanowsky-Giemsa using Primo Star light
microscope (Carl Zeiss, Germany); %900 (oil
immersion) [17]. The population of hemato-
poietic stem cells (HSCs) within HCBL was as-
sessed using FITC-labeled monoclonal antibodies
to CD34 molecule (BD Pharmingen, USA). The
FITC-labeled IgGs of the corresponding class
were used as isotype control to antibodies. The
content of hematopoietic precursors was deter-
mined by the number of colony-forming units
(CFUs) to day 8 after culture using inverted micros-
cope Axiovert 40C (Carl Zeiss, Germany) x70. Cells
were cultured at a concentration of 1 x 103 cells/ml at
37°C, 5% CO, at 95% air humidity [23].

The IS was simulated by the middle cerebral
artery occlusion [27]. To anaesthetize, the Ke-
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MogemoBanu 1l msxoM oximr03ii  cepeaHbOT
Mo3koBoi aprtepii [11]. Hyus 3HeOOmIOBaHHS BH-
kopuctoByBain keroHan (LEK d.d., Crnosenis)
S5 MII/KT MacH MiAIIKIPHO, MiClieBe 3HEOOJIOBAHHS
MPOBOJIMIIA 32 JOTIOMOTOI0 2%-TO pPO3YMHY HOBO-
kainy («JapHuisn», Ykpaina) 50 mMi/kr macu Imif-
mkipHo. Yepe3 6 TomuH MICIS OKITO3ii CepemHbol
MO3KOBOI1 aprtepii IIypaM y dYepeBHY IOPOKHHUHY
Beommwin 5 x 10° xmitua JIKKJI B 00’emi 0,5 MmiL
[Mig wac Bubopy mo3u JIKKIJI i micig #ioro BBeneH-
HSl BpaxOBYBalIM JaHI EKCHEpHUMEHTAIbHHX pOOiT,
y SIKMX BHKOPHUCTOBYBalM Leii Oiomarepian [7,
12]. ¥V sKOCTI KOHTPOIIIO 3aCTOCOBYBJIU IEepeOpo-
mizun (EVER Neuro Pharma, ABcTpis) 3 KOHIEHT-
pauiero 215,2 mr/mi, sIKuid pO3UUHAIM Yy ¢i3ioio-
TIYHOMY PO3YWHI €X tempore i BBOIWIM IPOTATOM
3-x 1i0 TakoK y YepeBHY IMOPOXKHHMHY B 1031 0,1 M
Ha 100 T Macu TBapWHM.

[lypiB Oymo po3momiaeHo Ha 6 Tpyt: | — iHTaKTHI
(xouTpONE; 1 = 7); 2 —mypu 3 11 (n = 11); 3 — mypm
3 11, sxkum BBOmmH JIKKIJI (I + mJIKKJL; n = 11);
4 — mypu 3 I, axum BBomumu KJIKKIJI (II + xJIKKIJL;
n = 11); 5 — mypu 3 I, sKUM BBOIWIN HATUBHUU
JIKKJI (Il + matuBnmit JIKKJL; n = 11); 6 — mypu
3 II, sxum BBOomMHM 1epebpomnizud (II + uepebpomi-
3ub; n = 11).

Y TBapuH KOHTPOJIEHOI Ta JOCHITHHUX TPYI OIli-
HIoBaM BMIicT 1uTokiHiB (I®H-y, 1JI-10) y ximiTa-
HaX CeJIe3iHKH METOJOM MPOTOYHOI MUTOMITYyOpH-
MeTpii Ta ¢aronMTapHy # aare3uMBHY aKTHBHICTh
KITHH (MakpodariB) IEpUTOHIATIBHOI ITOPOKHH-
Hu (ITI1) [14]. Yci mocmimkeHHS TPOBOIMIA B JTH-
HaMimi po3BuTKy II i micns mikyBanHsa Ha 1-, 3-, 7- 1
28-y nobwu.

Cratuctnyae OOpOOJICHHS pPE3YJbTaTiB JIOCIII-
KEHHS TPOBOAWIM 3a JONOMOIOI0 IPOrpamu
«Statistica 6.0» (StatSoft, CIIIA). 3nauymricTs Bij-
MIHHOCTEH [UIi HENapaMeTpHuYHHX KiTbKICHHUX
3MIHHUX JIBOX BHOIPOK OIIHIOBAJIM 33 PaHIO-
BuM U-kpurtepiem MannHa-BiTHi, BiAMiHHOCTI BBa-
kamu 3Hauymumu npu p < 0,05. Ilig gac MHO-
KUHHHUX TIOPIBHSIHB, MPEACTABICHUX y TaOMUIIX,
BHKOPHCTOBYBJIM PAHTOBUM aHaJi3 Bapiamii 3a
Kpackemom-Bosuticom, B pa3i oTpuMaHHS 3Hady-
moi Ppi3HUII TPOBOAWIIOCS TApHE TOPIBHIHHS
TPyl i3 BUKOPHCTaHHAM TecTy MaHHa-BiTHi 3 mo-
npaBkoto bordeppoHi npu o1iHLI 3HaYEHB p.

Pe3yabTaTi T2 00rOBOpPEHHS

[lin uac oOrpyHTyBaHHS MOMJIMBOCTI 3aCTO-
CyBaHHsI Oynb-SIKMX IpemapariB KIITHHHOI 1 TKa-
HUHHOI Tepamii HEOOXiJHO OIIHUTH iXHI CTPYK-
TypHi Ta (QYHKIIOHATBHI XapaKTEPUCTUKH ITICIS
BIUTNBY KOoHCepByBaHHA [5]. Tak, y 3paskax JIKKJI
(mo 1 micis miodimzalii ado KpiOKOHCEPBYBaH-
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tonal (LEK d.d., Slovenia) 5 ml/kg body weight
was used subcutaneously. Local anesthesia was
done with 2% Novocaine solution (Darnitsa,
Ukraine) 50 ml/kg body weight subcutaneo-
usly. In 6 hrs after middle cerebral artery occlu-
sion, the rats were injected with 5 x 10° cells
of HCBL in 0.5 ml volume into abdominal cavity.
The data of experimental research, where this
biomaterial was applied, were taken into consi-
deration when selecting the HCBL dose and
injection site [9, 14]. Cerebrolysin (EVER Neuro
Pharma, Austria) at a concentration of 215.2 mg/ml,
dissolved in saline ex tempore and injected into
abdominal cavity at a dose of 0.1 ml per 100 g
of animal weight for 3 days, was used as a cont-
rol.

Rats were divided into 6 groups: the Group 1
comprised the intact animals (control; n = 7); in
the Group 2 were rats with IS (n = 11); the Group
3 consisted of rats with IS injected with IHCBL
(IS + IHCBL; n = 11); the animals with IS re-
ceived cHCBL (IS + cHCBL; n = 11) made the
Group 4; the rats with IS, administered with na-
tive HCBL (IS + native HCBL; n = 11)
represented the Group 5; the rats with IS treated
with Cerebrolysin (IS + Cerebrolysin; n = 11)
were in the Group 6.

In animals of the control and experimental
groups, the content of cytokines (IFN-y, IL-10)
in spleen cells, and phagocytic and adhesive
activity of cells (macrophages) of peritoneal
cavity (PC) were assessed by flow cytometry
[16].

All the studies were carried out in dynamics
of IS development and to days 1, 3, 7 and 28 after
treatment.

The experimental results were statistically
processed using Statistica 6.0 software (StatSoft,
USA). The significance of differences for nonpa-
rametric quantitative variables of two samples
was assessed by the Mann-Whitney U-rank test,
the differences were considered significant at
p < 0.05. During the multiple comparisons presen-
ted in the Tables, the Kruskal-Wallis rank
analysis of variation was used, in case of a
significant difference, the groups were pair-
wise compared using the Mann-Whitney U test
with a Bonferroni correction for p values asses-
sment.

Results and discussion

When substantiating the possibility of using
any preparations of cell and tissue therapy, their
structural and functional characteristics should
be evaluated after exposure to preservation
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HSI) TPOBOAWIM AOCHIIPKEHHS CXOPOHHOCTI MOp-
¢dodyHKLIIOHATBHUX XapaKTepUCTHK KiiTHH. [lo-
Ka3aHO, IO KUIBKICTh SACPHHUX KIITHH Yy 3pa3kax
mJIKKJI 3umkyBamaca B cepenHboMy Ha 17%;
y 3paszkax kJIKKJI — ma 11% mopiBHSHO 3 KOHTpO-
sneM. JKUTTe€34aTHICTh KJIITHH, OIIIHEHA METOJ0M
3abapsmoBanHs TC, y 3paskax nJIKKJI 3amkyBa-
macsi B cepenbomMy Ha 43%; y 3paskax kJIKKJI —
Ha 35% mopiBHsAHO 3 KoHTpomeM. Ilicis 3abaps-
neHHs mnpominid Homumom (PI), melt mokaszHuk
OyB nemo HwkunM: y 3paskax JUJIKKIL — 47%,
a y kJIKKJI — 49% Big korTpoOmo (Tadm. 1).

ITim wac omiHOBaHHS 30€PEKEHOCTI T'eMOIoe-
tnuHuX ctoBOypoBux kiituH (I'CK) 3a denoruno-
BuMH o3Hakamu (CD34"-xmitiH) i mpomidepaTuBHOO
aKTHBHICTIO i1 Vitro (KUIBKICTb KOJIOHIEYTBOPIO-
BaJbHUX ONWHHIL B KYIBTypi) Oyllo TOKa3zaHO, IO
3HAUYIIUX BIIMIHHOCTEH TIOPIBHSHO 3 KOHTPOJIEM
y 3paskax JJIKKJI i xJIKKJI He Oyino BHUSBIEHO
(Tabm. 1).

Oco0muBO CyTTEBHM € 3a0e3NEUeHHS CXOPOH-
Hocti B JMJIKKY abo kJIKKY Tper—KJ'IiTI/IH (CD4*
CD25*-kniTuHM), $Ki MalOTh BaXJIMBE 3HAUYCHHS
it poOOTH IMYyHHOI CHUCTEMH, OCKUIBKHM TMinT-
pUMYIOTH TepudepiiiHy ayTOTOJEpPaHTHICTb 1 CyII-
PECYIOTh aKTHBAIlil0O Ta EKCIAHCII MOTEHIIiHHO
MaTOTCHHUX ayTOPEaKTUBHHUX T-KIITHH, MPHCYTHIX

[5]. For example, the integrity of morpholo-
gical and functional characteristics of cells (prior
to and after lyophilization or cryopreservation)
was studied in HCBL specimens. The IHCBL
and cHCBL specimens showed a decrease in nuc-
leated cell number by 17 and 11% on ave-
rage, respectively, vs. the control. Cell viability,
measured by TB staining in IHCBL and ¢cHCBL
specimens reduced on average by 43 and 35%,
respectively, as compared with the control. When
used the PI staining, this index was somewhat
lower: 47 and 49% in IHCBL and cHCBL speci-
mens, respectively, vs. the control (Table 1).

When evaluating the integrity of HSCs
by phenotypic characteristics (CD34" cells) and
proliferative activity in vitro (the number of
colony-forming units in culture), no significant
differences in IHCBL and cHCBL vs. the control
were revealed (Table 1).

Of especial importance is to ensure the sur-
vival of T., cells (CD4" CD25" cells) within
IHCBL or cHCBL, which are essential for immune
system functioning as they provide peripheral
autotolerance and  suppress the activation
and expansion of potentially pathogenic autoreac-
tive T cells, which are normally presented in
the immune system. According to our data, the

Tabnuus 1. MNoka3HMKM CTPYKTYPHO-pYHKLUioHanbHUX xapaktepucTuk JIKKI o i nicna niodinisauii
Ta KpiokoHcepByBaHHS, Me [25; 75%)]

Table 1. Indices of structural and functional characteristics of HCBL prior to and after lyophilization
and cryopreservation, Me [25; 75%]

I'ona_svam HaTME_us?l NKKN niod)hn}i{?;awﬁ KpiokoHcepeosaHnuii JTIKKIT P 3a KpuTepiem I\_/IaHHa»BiTHi

Indices Native HCBL Lyophilized HCBL Cryopreserved HCBL p by Mann-Whitney test
p, ,=0,016
R 1,811,8; 1,8] 1,5 [1,5; 1,5] 1,6 11,6; 1,7] P 220,095
P, ,=0,222
TC p, ,=0,008
B 97,0 [94,0; 98,0] 55,0 [63,0; 567,01 63,0 [62,0; 64,0] p, ,=0,008
p,,=0,016
p, ,=0,008
PI 93,0 [92,0; 95,0] 44,0 [43,0; 47,0] 46,0 [45,0; 48,0] p, ,=0,008
p, ,=0,548
T p, ,=0,008
™ 0,310,3; 0,3] 0,410,4;0,4] 0,41[0,4; 0,4] p, ,=0,008
reg p, ,=1,000
rcK p, ,=0,016
HSCs 3,913,9; 3,91 3,4 [3,3; 3,4] 3,11[3,1; 3,2] p, ,=0,016
p, ,=0,095
p. ,=1,000
KYOx 2,111,8; 2,2] 2,0 [1,5; 2,4] 2,111,5; 2,3] p. 2=1.000

CFUs -3

p,,=1,000

MpumiTtka: BUAiNeHi >XxupHUM wWpudTom 3MiHn npu p < 0,01 BBaXKanNu 3HavyLLMMK.
Note: considered significant changes at p < 0.01 are presented in bold.
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Tabnuus 2. Knitunaun cknag JIKKIN go i nicns niodinizauii Ta kpiokoHcepByBaHHs, Me [25; 75%]
Table 2. HCBL cell composition prior to and after lyophilization and cryopreservation, Me [25; 75%]

KniTuHHi enemeHTn HatusHuit NIKKI TNiodbinisosanwii JIKKN KpiokoHcepBosaHuii JIKKJ1 p 3a kputepiem MaHHa-BiTHi
Cell elements Native HCBL Lyophilized HCBL Cryopreserved HCBL p by Mann-Whitney test
- . o p,,=0,008
Heaudeperiioart Gnactv, % | 10,0 [9,0; 11,01 19,0 [19,0; 19,0] 16,0 [16,0; 17,01 p, ,=0,008
' p,,=0,016
p, ,=0,222
Epupognact, 14,0 [14,0; 16,01 14,0 [12,0; 14,01 14,0 [13,0; 15,01 20421
y . % p, ,=0,548
0 p, ,=0,056
HopmoGhacr, 0/’ 25,0 [23,0; 26,01 28,0 [27,0; 29,01 25,0 [24,0; 26,01 P -=0.690
n p, ,=0,151
. p,,=0,008
“,('/I'egf:i‘?:sc{;b 10,0 [9,0; 10,01 1,0 [1,0; 2,01 4,0 [4,0; 4,01 P, .=0,008
Y o p, ,=0,008
) =0,095
TNMimcount, % Py, =2
° 30,0 [34,0; 35,01 30,0 [30,0; 31,01 33,0 [33,0; 33,01 p, ,=0,310
Lymphocyte, % p;72=0,095
Anontos, % _ _ B _
Apoptosis, %
; - p,,=0,016
R aroad oot 5 ¢ 6.06,0; 7.0] 8,018,0; 8,0] 7,017,0; 7,01 Py ;=0,095
Y ' P, ,=0,095

MpuMiTka: BUAINEHi >XMpHUM WPUDOTOM 3MiHK Npu p < 0,01 BBaXKanNu 3HavyLLUMK.
Note: considered significant changes at p < 0.01 are presented in bold.

y HOpMi B IMyHHIH cucTeMi. 3a HallUMU JaHUMHU
kinbkicte T -xmitua y  koHTponmbHOMy JIKKY
cranoBuia 0,3%, micna miodimizanii abo KpioKOH-
CEpBYBaHHS IMOKa3HWK 30iUThmmBCS B 1,3 pasu. Mu
BB@KAEMO, III0 KIIBKICTh IIUX KIITHH Hicis jgiodi-
mizamii abo KPIOKOHCEPBYBAHHSA MOXKE 30OLTBIITY-
BaTUCS SK BHACTIZOK 3aruOeii IHIMAX IOy
KIIITHH, TaK 1 B pe3yJbTaTi BUBIJIbHEHHS BHYTPILIHBO-
kiiTuHHOTO peuentopa CD25 Ha moBepxHIO MeMO-
panu. TakuM 4mHOM, 30aradeHHs T, JIKKJI micis
mioginizamii abo KpiOKOHCEpBYBaHHS MOxe O0O0y-
MOBJIIOBATH OiNbII BHUCOKHW TEpaneBTUYHHN I10-
TEHIIiaJl BBEJICHOTO JIEHKOKOHIIEHTPATY.

Iluronoriune MOCTIKEHHS KIITHHHOTO CKIIATy
3pazkiB JIKKJI BusBHUIO 3HAYyIE 3HMDKCHHS KiJlb-
KocTi MienoonactiB y 3paskax JIJIKKJI mopiBHSHO
3 koHTposeM. llpm mpomy B 3paskax mJIKKJI i
kJIKKJI mopdonoriuao 30epeskeHnME OynM HEITHU-
(depeHLilioBaHi 0JacTH, €pUTPO- Ta HOPMOOIACTH
i mim¢pouutu (Tadm. 2).

3 omsimy Ha Toit dakt, mo JJIKKJI Oyne Buko-
pHUCTOBYBaTHCS K IMyHOKOpekTop y miypiB i3 II,
OyJio MPOBEACHO NOCHTIKEHHsSI HOTO KOPHUTYBaIbHO-
ro BIUIMBY Ha 3MiHy piBHs nurokidis I®H-y i IJI-10
y KIITHHAaX CeJIe3iHKH, a TaKoX Ha (aromurapHy

npobnemu Kpiobionorii i KpiomeanUHNU
problems of cryobiology and cryomedicine

Tom/volume 32, N/issue 1,2022

number of Treg cells in the control HCBL made
0.3%, but after lyophilization or cryopreservation
this index increased by 1.3 times. We believe
that the number of these cells after either lyo-
philization or cryopreservation may augment
both due to the death of other cell populations
and a release of CD25 intracellular receptor on
membrane surface as well. Thus, the HCBL en-
richment with T., after lyophilization or cryo-
preservation may stipulate a higher therapeutic
potential of administered leukoconcentrate.

Cytology of cell composition of HCBL speci-
mens revealed a significant decrease in the mye-
loblast number in IHCBL specimens as compared
with the control. Herewith the undifferentiated
blasts, erythro- and normoblasts, and lymphocy-
tes were morphologically preserved in IHCBL
and cHCBL specimens (Table 2).

Bearing in mind the fact of using IHCBL
as an immune correcting agent in rats with IS,
its correcting effect on a change in IFN-y and
IL-10 cytokine level in spleen cells, as well as on
phagocytic and adhesive activity when com-
pared to cHCBL and control HCBL, was stu-
died.
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1 anre3uBHy akTHBHICTH MopiBHHO 3 KJIKKIJI i koH-
TponsauM JIKKJL.

PoGora imyHHOiI cucremu y @izionorivyHomy
cTaHl 3a0e3medyeThcss OallaHCOM TMPo- 1 MPOTH3a-
nmajgpHUX MUTOKIHIB [21]. Bimomo, mo I®H-y € mpo-
3amaJbHAM ITUTOKIHOM 1 HaWIMOTY)KHIIIAM aKTH-
BatopoM (¢yHkmii wMakpodaris [24]. Kownren-
Tpamis kmtaH [OH-y" B cenesinmi mypiB mpu 11
(rpyma 2) zHauyme (p < 0,001) mimBumyBamacs
Bke Ha l-y moOy micnst iHaykuii maromorii. Y Toi
CaMHi yac y TBapuH IMICJIs BBEACHHS CBIKOBULIE-
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The function of immune system in physio-
logical state is ensured by the balance of pro- and
anti-inflammatory cytokines [25]. The IFN-y is
known to be a pro-inflammatory cytokine and
a powerful activator of macrophage function [13].
The IFN-y* cell concentration in rat spleen during
IS (Group 2) increased significantly (p < 0.001)
even to day 1 after pathology induction. At the
same time, the animals after receiving fresh and
cryopreserved HCBL (Groups 3-5) showed a dec-
rease in IFN-y* cells down to the control level
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Puc. 1. MNokasHukn BmicTy I®H-y y wypis 3 Il i nicna nikyaHHs Ha 1-y (A), 3-to (B), 7-y (C) i 28-y (D) pobu cnoctepe-
XeHHS; * — p < 0,05 nopiBHAHO 3 KOHTPONEM. BepxHs i HUXKHA MexXi CTOBNYMKIB BignoBigatoTb 75- i 25-y npoueHTnnsm Bia-
NoBiAHO; AOBXWHA CTOBMYMKA — MEXKBaPTINbHUIM iHTepBan; ropu3oHTanbHa MiHig CTOBNYMKa — MediaHa; NiaHKu
NOXMOKN — MiHiMarnbHi 1 MakcumarbHi 3Ha4YeHHS.

Fig. 1. Indices of IFN-y content in rats with IS and post therapy to days 1 (A), 3 (B), 7 (C) and 28 (D) of observation;
* — p < 0.05 as compared with the control. The upper and lower limits of columns correspond to the 75" and 25" per-
centiles, respectively; column length is an interquartile range; horizontal line of column is the median; error bars are
the minimum and maximum values.

HOoro i kpiokoncepBoBanoro JIKKJI (rpymm 3-5)
cnoctepiranu 3HwkeHHs kimituH [OH-y" mo piBHA
KOHTpOJNIO Bke Ha 7-y mo0y. Lleil ¢axTt cBiguuTh
npo ywacte JIKKJI sk mporTusamanbHOro areHra
B 3HIDKCHHI 3amaibHOi peakuii, iHZyKOBaHOI pO3-
ButkoM [I. IcToTHO, MmO cTaHmapTHE JiKyBaHHS

even to day 7. This fact testifies to the involvement
of HCBL as an anti-inflammatory agent in reduc-
tion of inflammatory response, induced by IS
development. Notably, that the standard IS therapy
with Cerebrolysin provided no such a decrease
in IFN-y* cell level to day 7, and it remained in-
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I uepeOpomizmHoM He 3a0e3medyBajio TaKOTo
3HWKeHHs piBHA KimituH [OH-y™ Ha 7-y noOy,
1 BiH 3aiuIIaBcs MiJ-BHIICHUM 1 Ha 28-y 100y,
ane OyB HIDKYMM, HIK y HEJIKOBaHUX IIypiB i3 II
(puc. 1).

AHami3 pe3ynpTaTiB  OIIHIOBAaHHS ITOKa3HUKA
JI-10, sxwii HaneXWTh 1O IWTOKIHIB 13 BHpa-
KEHUM TIpoTU3amadbHuM edexkrtom [18, 23] mo-
KazaB, mo y mrypiB i3 II, xonmentparis I[JI-107-
KIITHH y cene3iHli Oyna 3HM)KeHa Ha YCiX TepMi-
HaX CIIOCTEPEKECHHS IMOPIBHSAHO 3 TPYIOIO0 1HTaKT-
HuX TBapuH. Ilicns JiKyBaHHS LIypiB BBEACHHSIM
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creased to day 28, but lower vs. the untreated
rats with IS (Fig. 1).

Analysis of the assessment results of IL-10
index, referred to cytokines with a pronounced
anti-inflammatory effect [22, 12] showed a dec-
reased concentration of IL-10" spleen cells in
rats with IS throughout the observation period
as compared with the intact animals. After
treating rats with IHCBL and cHCBL, the con-
centration indices of IL-10" cells were approaching
the control values even to day 7, and matched these
values to day 28 (Fig. 2).

T
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Puc. 2. MokasHukm Bmicty IJ1-10 y wypiB 3 Il i nicna nikyBaHHs Ha 1-y (A), 3-to (B), 7-y (C) i 28-y (D) nobu cnoctepe-
XeHHs1; * — p < 0,05 nopiBHAHHO 3 KOHTpornem. BepxHs i HWKHA Mexi cToBnYukiB BignosigatoTb 75- i 25-y npoueHTu-
naM BiONOBIOHO; AOBXMHA CTOBMYMKA — MEXKBAPTINIbHUA iHTEpBan; ropu3oHTarnbHa MiHiS CTOBMYMKA — MefiaHa;

NNaHKN NOXNOKN — MiHiManbHi 1 MakcuManbHi 3HaYeHHS.

Fig. 2. Indices of IL-10 content in rats with IS and after therapy to days 1 (A), 3 (B), 7 (C) and 28 (D) of observation;
* — p < 0.05 as compared with the control. The upper and lower limits of columns correspond to the 75" and 25" per-
centiles, respectively; column length is an interquartile range; horizontal line of column is the median; error bars are

the minimum and maximum values.

mJIKKJI i xJIKKJI xoumentpartis wiitua 1JI-107
BXKe Ha 7-y moOy HaOmmKkazacs 10 KOHTPOJIbHUX 3Ha-
4YeHb, a Ha 28-y 100y BiAmOBimTasa MM 3HAYCHHSIM

(puc. 2).
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Thus, the revealed changes in cell content, in-
cluding pro-inflammatory IFN-y and anti-inflam-
matory IL-10, may suggest the presence of
the mechanisms through which the HCBL im-
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TakuM YHHOM, BUSIBICHI 3MiHH BMICTY KIIi-
THH, SKi BKJIIOYalOTh B ce0e Mpo3anajibHUN
I®H-y i mpormzananeumii 1JI-10, MoxyTh cBin-
YUTH TIPO HASABHICTH MEXaHI3MIiB, dYepe3 sKi
pearizyeThes imyHOKopuryBanbHa ist JIKKJI y miky-
BauHi [I.

IlikaBumM € TOH (akKT, MmO JIOKAJbHE 3ara-
JICHHS, SIKE PO3BUBAETHCS B TKaHWHI MO3Ky mpu I,
BIUIMBA€ Ha CTaH «BIANAJICHUX» MIITHOK IMYHHOT
cucremu, 1o sikoi Hamekuth 1 [T [22]. Tak, y
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mune correcting effect is implemented during IS
treatment.

Of interest is the fact that the local inflam-
mation, developing in brain tissue during IS af-
fects the state of ‘distant’ sites of immune
system, which include PC [1]. For example,
in rats with IS the cell number in PC decreased
from day 1 to day 3, that was likely due
to the enhancement of their adhesion under
developing inflammation. To day 7, these in-
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Puc. 3. MokasHuku kinbkocTi kNituH MMy wypis 3 Il i nicna nikysaHHa Ha 1-y (A), 3-to (B), 7- (C) i 28-y (D) pobu cnoc-

*

TEePEeXeHHA;

— p < 0,05 nopiBHAHO 3 KOHTponem. BepxHs i HWKHS Mexi CTOBMYMKIB BignosigawTb 75- i 25-y

NPOLIEHTUNSIM BiANOBIOHO; AOBXMHA CTOBNYMKA — MEXKBAPTINbHUI iHTepBan; ropM3oHTanbHa niHia cToBnuuka — megia-

Ha; NNaHKM NOXMBbKM — MiHIMarbHi 1 MakcuManbHi 3HaYeHHS.

Fig. 3. Indices of PC cell number in rats with IS and post therapy to days 1 (A), 3 (B), 7 (C) and 28 (D) of obser-
vation; * — p < 0.05 as compared with the control. The upper and lower limits of columns correspond to the 75" and
25" percentiles, respectively; column length is an interquartile range; horizontal line of column is the median; error bars

are the minimum and maximum values.

mypiB 3 Il 3 1-1 mo 3-r0 700y 3MeHIyBaacs Kijib-
kicte kmituH y IIII, mo MOXIWBO IIOB’S3aHO 3
MTOCWJICHHSAM 1X anaresii B yMoBax 3alajicHHS, SKE
po3BuBaeTbesa. Ha 7-y m00y I1i MOKa3HUKH 3ajIH-
IIaJIMCSL HIDKYE Bil KOHTpONbHHX. He BuKIIOUeHa
HMOBIpHICTh Mirpamii KIITHH y 30HY 3alajieHHs,

dices remained below the control. The possi-
bility of cell migration into the inflamma-
tion area, i e. to the brain, was not excluded.
This process was dynamic, as evidenced by an
increased cell number in PC and an elevated
degree of their adhesion to day 28 (Fig. 3, 4).

npobnemu Kpiobionorii i KpiomeanUMHN

problems of cryobiology and cryomedicine
Tom/volume 32, Ne/issue 1,2022



T00TO B MO30K. [laHWii mporec MaB JUHAMIYHHN
XapakTep, Mpo M0 CBiAYMIO 30iBIICHHS KiJib-
kocti kmituH y III1 i migBumeHHs cTyneHs ix aj-
re3ii Ha 28-y moOy (puc. 3, 4). Beenenns JIKKJI
y BCiX #oro Qopmax CHpHSIO MiABUINCHHIO Kijib-
KICHUX 1 SKICHMX XapakrepucTuk KiaiTuH III1 Bxke
Ha 7-y moOy Imicis BBEACHHA. TWM HE MeEHII, IIi
mokasHuku Ticas BBemeHHs JIKKJI wmamu  op-
HOCITPSIMOBAHI 3MiHH, 30KpeMa TIEPEBUIICHHS KOHT-
pPOIMBHUX 3HAueHb Yy Il Tmepioa, 1 BIAMOBIA-
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The HCBL administration in all its forms enhan-
ced the quantitative and qualitative characteris-
tics of PC cells even to day 7 after intro-
duction. However, after HCBL administration
these indices were changed unidirectionally, in
particular, they exceeded the control values
within this period and corresponded to the
control ones to day 28 (Fig. 3, 4). We assumed
that an increase in these cells number to day 7
after biomaterial introduction was likely due
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Puc. 4. MNoka3HWKM KinbKOCTi aareavBHUX KNiTUH y wypis 3 Il i nicna nikysaHHsa Ha 1-y (A), 3-t0 (B), 7- (C) i 28-y (D)
noby cnocTtepexeHHs;; * — p < 0,05 nopiBHAHO 3 KOHTponem. BepxHsi i HWKHA MeXi CTOBMYMKIB BignoBigatoTb 75-
i 25-y NnpoueHTMNsIM BiAMNOBIAHO; AOBXUHA CTOBMYMKA — MEXKBAPTINIbHUIA iHTEpBar; ropu3oHTarnbHa MiHia cToBnYMka —
MeaiaHa; nnaHkM NoOXMoKM — MiHiMarnbHi 1 MakcumarbHi 3Ha4YEeHHS.

Fig. 4. Indices of adhesive cell number in rats with IS and post treatment to days 1 (A), 3 (B), 7 (C) and 28 (D)
of observation; * — p < 0.05 as compared with the control. The upper and lower limits of columns correspond to
the 75" and 25t percentiles, respectively; column length is an interquartile range; horizontal line of column is the median;

error bars are the minimum and maximum values.

HICTh KOHTPOJBHMM TIOKa3HMKaM Ha 28-y 100y
(puc. 3, 4). Mu npurryckaemo, IO 301IBIICHHS
KUTBKOCTI WX KITHH Ha 7-y A00y IIicias BBe-
neHHs Oiomarepiady Moxe OyTH TIOB’SI3aHO 3
BupoOneHHsaM xiaituHamu JIKKJI muTokiHiB, sKi
3MaTHI CTHMYJIIOBAaTH MpONidepaTuBHy aKTHBHICTh

npo6nemu Kpiobiosnorii i KpiomeaUUMHK
problems of cryobiology and cryomedicine

Tom/volume 32, Nofissue 1, 2022

to the cytokines’ production by HCBL cells,
which were able to stimulate a proliferative ac-
tivity of PC cells, and because of their survival after
lyophilization and cryopreservation.

Changes in functional potential of PC cells were
revealed when studying their phagocytic activity

53



KIITHH TEePUTOHIabHOT TOPOXKHUHM, 1 iX 30e-
peKEHHSAM Tichs miodimizanii 1 KpioKOHCEpBY-
BaHHS.

3MmiHM  (QYHKI[IOHAJIBHOrO TOTCHIIANY KIITHH
[T Oymu oTpuMmaHi i Mg 9ac MOCTIHKCHHS iXHBOT
¢daromnurapHoi axktuBHOCTI. Tak, Oy/I0 BCTaHOB-
JICHO, 1110 iHAeKC (aroruTo3y i (aronuTapHe YuC-
JIO 3HIKyBAIHCS BXe Ha 1-y o0y micis iHimiarmii
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as swell. Thus, a decrease in phagocytic index
and phagocytic number was observed even to day 1
after IS initiation, and these indices were almost
twice lower than the control to day 7. These
changes may result from the migration of cells
with phagocytic activity to the inflammation source
(brain tissues). Although there were no significant
changes in phagocytic activity of PC cells after
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Fig. 5. Phagocytic index of PC cells in rats with IS and post therapy to days 1 (A), 3 (B), 7 (C) and 28 (D) of obser-

*

vation;

— p < 0.05 as compared with the control. The upper and lower limits of columns correspond to the 75%

and 25" percentiles, respectively; column length is an interquartile range; horizontal line of column is the median;

error bars are the minimum and maximum values.

II, a mo 7-1 moOu 11i TIOKAa3HWKH Oy Maike
BIBIUI HIKYMMH BiJ KOHTpoOi0. BkazaHi 3MiHH
MOXXYTh OyTH BHKJIMKAaHI MirpaIfi€ro KIiTHH 3 ¢a-
TOIIMTAPHOIO  aKTHBHICTIO JI0 JDKepena 3ama-
JieHHs (TKaHWH TOJIOBHOTO MO3Ky). daromurapHa
aktuBHIiCcT, KimiTuH [II1 micna BBemenus JIKKII
(rpymu 3-5) icToTHO He 3MiHIOBajmaca Ha 1-y i
3-t10 nmobu, TpOTe 3HAYHO TMEPEBUIIYyBaNa TaKy

HCBL administration (Groups 3-5) to days 1 and 3,
it considerably exceeded that in animals of
Groups 2 and 6. The administered HCBL showed
a significant therapeutic effect to days 7 and 28
(Fig. 5, 6). This may proceed due to a stimulating
impact of the complex of biologically active subs-
tances produced by HCBL on cell elements with
functional activity of macrophages.
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y TBapuH Tpyn 2 i 6. CyTTeBHWiH JiKyBalbHHUI
epextr Bigm BBemenmx JIKKJI  cmoctepiramm
Ha 7- 1 28-y nobu (puc. 5, 6). lle moxe Oytu
MOB’S3aHO 31 CTUMYNIOBAJIFHUM BIUTHBOM KOMII-
JICKCY OIOJIOTIYHO aKTHBHUX PEUOBHMH, SKi IIpO-
nykytotees JIKKJI, Ha KIITHHHI eleMeHTH 3
(YHKIIIOHAIBHOIO aKTHBHICTIO Makpodaris.
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Conclusions

1. The presented here way for HCBL lyophili-
zation ensured the survival of cells with immune
modulating potential (Treg, CD34") in heterogencous
population of HCBL.

2. An equal immune correcting action of IHCBL
and cHCBL was revealed in experimental ani-
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Puc. 6. MNokasHukn caroumTtapHoro yucna knitnd MMy wypis 3 Il i nicna nikysaHHa Ha 1-y (A), 3-t0 (B), 7-y (C)
i 28-y (D) pobu cnoctepexeHHs;; * — p < 0,05 nopiBHAHO 3 KOHTponem. BepxHs i HWXHSA Mexi CToBNuWKiB Bigno-
BifalTb 75- i 25-y NpouUeHTUNsIM BiANOBIAHO; AOBXMHA CTOBMYMKA — MEXKBAPTINIbHUIA iHTepBar; ropuaoHTarnbHa niHis
CTOBMYMKa — MefiaHa; NnaHkM NOXMOKN — MiHiMarnbHi 1 MakcumarbHi 3Ha4YeHHS.

Fig. 6. Indices of phagocytic number of PC cells in rats with IS and post therapy to days 1 (A), 3 (B), 7 (C) and 28 (D)

of observation; * — p < 0.05 as compared with the control. The upper and lower limits of columns correspond
to the 75" and 25" percentiles, respectively; column length is an interquartile range; horizontal line of column is the

median; error bars are the minimum and maximum values.

BucHoBKH

1. Ilpencrapnenuit crioci® miodimizamii JIKKJI
3a0e3neuye 30epekeHHS B T€TEPOTeHHIN MOMmysmii
JIKKJI ximiTvH 3 iMyHOMOZYNIOBAJIGHUM MOTEHIIia-
JIOM (Tpe » CD34%).

2. BcraHoBineHO piBHO3HAYHY IMYHOKOPHTY-
BanpHy Aito MJIKKJI 1 xJIKKJI mig gac imemigaoro
MOIIKO/DKEHHSI TOJIOBHOTO MO3KY Y EKCIIepHMEH-
TaJbHUX TBapWH, IO TOB’S3aHO 3 BHUPOOJICHHSIM
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mals during ischemic brain injury, that was as-
sociated with the HCBL cell production of cyto-
kines, able to stimulate a proliferative activity of
peritoneal cavity cells.

3. The HCBL inclusion to treat cerebral ischemia
in experimental animals improved the indices of
IFN-y* and IL-10*spleen cell content, and those
of adhesive and phagocytic activity of the perito-
neal cavity cells.




kiituHamu JIKKJI 1uTOKiHIB, SKi 34aTHI CTUMYITO-
Baru mpoliepaTuBHy AaKTUBHICT KIITHH MeEpH-
TOHIAJILHOI TOPOKHUHH.

3. Bxumouenns aJIKKJI y cxeMy JiKyBaHHS iTmie-
Mii TOJIOBHOTO MO3KY E€KCIIEPHMEHTAIBHHX TBApUH
CIIpHSiE TIOKPAIEHHIO IMOKa3HUKIB BMicTy IDH-y*
1 DI-10"-kmiTHH Cene3lHKH, ITOKa3HUKIB aare3uB-
HOI 1 (aroruTapHOi aKTUBHOCTI KIIITHH IEPHTO-
HiaJIbHOT IOPOYKHUHH.
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