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Lyophilized Human Cord Blood Leukoconcentrate Affects Immune
System of Rats with Ischemic Stroke

Pecpepar: LlepebpoBackynspHa nartonoris, ocobrnvMBO rocTpi MOPYLUEHHS MO3KOBOrO KpOBOODIry, € OofHiel0 3 HanCknagHimnx
npobnem MeamumHn. Y 3B’a3Ky 3 LM akTyarnbHUM 3anmiiaeTbCs NoLLykK eheKTUBHMUX METOAIB NiKyBaHHS HEMpoAereHepaTnBHUX 3aXBOPIO-
BaHb. Ha ekcnepumeHTanbHii mogeni iluemivHoro iHcynbTy (I1) y mopiBHANbHOMY acnekTi gocnigxysanu Bnnue niodinisosaHoro (nJ1KKJT)
Ta kpiokoHcepsoBaHoro (kI1KKJI1) neikokoHUeHTpaTiB KOPAOBOI KPOBi JIIOAMHN Ha FymMOparnbHY i KMITUHHY NaHKW iMyHITETY. [lemiyHnn
iHCYNbT MofentoBanu y 6-Mics4HMX LWypiB MiHii Bictap wnsaxom okntosii cepeaHboi MO3KOBOI apTepii. TBapuHaMm BHYTPILLHbOYEPEBUHHO
soaunu kIKKJT i nJIKKN no 0,5 mn y go3si 5 x 10° kniTuH Yepe3 6 roauH nicns 3akiHiyeHHs onepauii. Buanavanu cknag nonynsuii Ta
cybnonynsauii nimcouutis (CD3*, CD4*, CD8*, CD16*, CD4'CD25%), BMIiCT 3aranbHuUX iMyHOrMOOYNIHIB i LMPKYMIOYNX IMYHHUX
KOMIEKCIB y cupoBarTLi KpoBi. Ha ekcnepvmeHTanbHin mogeni |l mokasaHo, wo sk niodinisauis, Tak i kpiokoHcepyBaHHS JIKKI
3abesnevyBanu 36epexxeHHs iIMyHOMOAYNIOKYOro NoTeHuiany KniTuH, Wwo 6yno niaTBepAXeHO B cucTeMi in vivo. BcTaHOBNEHO piBHO-
3Ha4Hy kopwurysanbHy Aito nJIKKIT i kJTIKKIT Ha nokasHukn KNiTMHHOI Ta rymoparnbHOi NaHoK iMyHiTeTy 3a po3suTtky Il. BknioveHHs go
6a3osoi Tepanii Il nNIKKJI1 i kNIKKJT cnpusno 6inbLu LWBMAKOMY BifHOBMEHHIO MOKA3HMUKIB iIMyHHOI CUCTEMMW TBapWH, sike CMiBCTaBHE 3 BUKO-
puctaHHam HatusHoro JTKKI.

KnrouyoBi cnosa: nioginisadisi, KpiokoHCcepBYBaHHS, NIENKOKOHLEHTPAT KOPAOBOI KPOBi MTIOANHM, iLUEMIYHWUIA IHCYMBT, iIMyHHa cuctema,
LMPKYTIOKOYi iIMYHHI KOMMIIEKCH.

Abstract: Cerebrovascular pathology, especially acute cerebrovascular accident is among the most complicated issues
in medicine. Therefore, the search for efficient ways to treat neurodegenerative diseases has still remained topical. In experimental model
of ischemic stroke (IS), the impact of lyophilized and cryopreserved human cord blood leukoconcentrate (IHCBL and cHCBL, respectively)
on immune system humoral and cell components has been comparatively studied. The ischemic stroke was simulated in 6-month-
old Wistar rats by occlusion of the middle cerebral artery. The IHCBL and cHCBL were administered intraperitoneally at a dose
of 0.5 ml of 5 x 10° cells in 6 hrs after surgery (occlusion). In blood serum, the populations and subpopulations of lymphocytes (CD3*,
CD4*, CD8*, CD16*, CD4*CD25%), the content of total immunoglobulins and circulating immune complexes were determined. The expe-
rimental model of IS showed both lyophilization and cryopreservation of HCBL to ensure the preservation of immunomodulatory potential
of cells, that was confirmed in vivo. An equivalent corrective effect of IHCBL and cHCBL on indices of immune system cell and humoral
components during IS development has been established. The inclusion of IHCBL, as well as cHCBL and native HCBL in basic therapy
of IS promoted a more rapid recovery of the immune system indices in animals.

Key words: lyophilization, cryopreservation, human cord blood leukoconcentrate, ischemic stroke, immune system, circulating
immune complexes.

TocTpe mopyuieHHST MO3KOBOTO KpOBOOOIry —
aKTyalbHa MeIMKO-colliambHa mpobnema. Yacrora
IHCYJIBTIB Y pi3HMX KpaiHaX CBITY KOJHMBA€THCS Bij
150 no 740 BumaznkiB Ha 100 000 Hacenenns [14].
Hapasi y 3B’s3Ky 31 cTapiHHSM HaceJeHHs, TOOTO
301IBLICHHSM Y TOMYJISILIT 0Ci0 MOXMIIOTO BiKY, KiJb-
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Cerebrovascular accident is an urgent medical
and social problem. The stroke frequency in dif-
ferent countries varies from 150 to 740 cases per
100,000 population [10]. Currently, the number
of stroke patients is augmenting annually with
the people aging, i. e. an increase in older persons
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KICTh XBOPHX Ha 1HCYJIBT MiABHIIYETHCS 3 KOKHUM
poxoMm. Cepen Mali€HTIB 3 Ii€I0 MATOJIOTIEIO CIO-
CTepIraeThCsl BUCOKA JICTANBHICTh Ta 1HBAIITU3AIlS
[12, 16].

JloBeznieHo, 110 y MaToreHes3i imeMiqHOTO 1HCYIb-
ty (II) 3Ha4yIIC MicIle 3aiiMalOTh IMYHHI MEXaHi3MH,
SIKi Ha/1aJli IPU3BOMAATH JI0 TUCPETYIIAIii IMyHHOT CH-
cremu (IC), 1m0 TPOSIBISETHCS B po30aaHCyBaHHI
B3a€EMOJIIi KITITIHHOI Ta TYMOpPaJbHOI JTAHOK IMYHI-
tery [10, 13]. Tlpu 1pOMY BCTaHOBJICHO, IO «KJa-
CHUYHA» MEJAMKaMEHTO3HA Teparis He 3aBKIH
Crpusie perapallii MOIIKOPKEHOI HEpBOBOI TKa-
uuHM Ta BigHoBeHHio IC xBoporo Ha IT [18].

BpaxoByioun BUILIEBUKIAZCHE, OUYEBHIHOIO €
HEOOXITHICTh 3acTOCyBaHHS JuIs JiikyBaHHs Il mpe-
napariB 3 MOTCHIAJIOM HAaJCHCTEMHOI PeryisiTop-
HOI aktuBHOCTI [2]. CupoBaTka Ta mia3Ma KOpJoBOi
KpPOBI MICTATh PENpPOAYKTHBHI 1MYHOMOAYJISITOPH,
LUTOKIHY, aIre3WBHI KOMIIOHEHTH, YBECh CIIEKTD
TOPMOHIB, L0 MPUTaMaHHUI OpraHizMy HOBOHAPOI-
JKEHOTO, POCTOBI Ta aHTUNpOIihepaTuBHI (PaKTopH,
reMOIOETHYHI Ta aIalTOreHHi, omioiaHi (eHA0pdiHH,
eHKkedaIinM) MENTHOW, MIKpOEJEMEHTH, BiTaMiHHU.
Bapro 3a3HaunTH, BCi BKa3aHi PEUOBHHU KOPIOBOI
KpOBI 3HAXOMATHCA B 30aTaHCOBAHWX CITIBBiTHO-
LIEHHSX 1 € 010JI0r1YHO aKTHBHUM KOMIUIEKCOM, He-
OOXITHUM JUIA OpPTaHi3My, KU po3BHBa€ThC. Kpim
TOTO, MiCJIsI BBEJICHHS B JOPOCIIMI OPTaHi3M 3 [aTojo-
ri€ro BiH CrpHsie HopMauizallii oOMiHy pedoBuH [17,
23]. HasiBHICTb y KOP/OBifl KpOBi ME3eHXIMAIbHUX i
«momiOHUX 710 eMOpPIOHANBHUX»  TUTFOPUIIOTEHTHHX
CTOBOYypOBUX KIIITHH, a TaKOX TI'€MaHIioONacTiB Bij-
KpHBA€ TMEpPCIEKTUBU MO0 1l eeKTHBHOrO 3acTocy-
BaHHs y BIHOBJICHHI YIIKO/KEHOI TKAHMHH HEPBOBOL
cuctemu xBopux Ha II [25]. Takum YuUHOM, JICHKOKOH-
HeHTpar koposoi kpogi momunu (JIKKJT) moxe Oytu
VHIBEpCAJIbHAM MarepialioM Ui pPereHepaTuBHUX 1
penaparuBHUAX TIpoleciB B opranizmi [19, 24]. Biu
Ma€e BUCOKHHU TIpoTidepaTuBHO- AP EPECHITIFOBATLHIH
MTOTEHITia, 3aCTOCOBYETRCS IIJIsT KOPEKITii iMyHOACdi-
[IUTHUX CTaHIB, JIIKYBaHHS OHKOJOTIYHOI TaTOJIOTil
Ta BBAKAETHCS MEPCIEKTUBHUM 3aC000M IS 301Th-
HICHHS TPUBAJIOCTI KUTTS JIFOIUHH.

Hnst moBrocrpokoBoro 36epiranas JIKKJI Buko-
PHUCTOBYIOTH KPIOKOHCEPBYBAHHS 3 MOJAIBIIAM HOTO
NEpEHECeHHSIM B HHU3bKOTEMIeparypHi OaHKH, IO
3a0€3MeUyIOTh CXOPOHHICTH CTPYKTYpHO-(YHKIIiO-
HAJbHUX XapakTePHCTHK KIITHH Ha OJIHM3BKOMY 0
nodarkoBoro piBHi [1]. OxgHak OUIBII €KOHOMIYHHM
BBKAETHCS METOJ Jiodimi3alii, skuii He morpelye
3aCTOCYBaHHS XIMIYHHX KOHCEPBAHTIB [6, 7].

Y nanomy nocmimkeHHi ans mikyBaHHS |l BH-
KopucToByBaii KkpiokoHncepBoBauuii (kJIKKJI) Tta
modimizoBanuii (MJIKKJI) 1eHKOKOHIICHTpATH KOP-
JIOBOi KpOBi JIFOMWHU SIK TIOTCHIIIHHI KOPEKTOPH
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within population. High mortality and disability
rates are observed among the patients with this
pathology [1, 18].

The immune mechanisms were proven to
play a significant role in ischemic stroke (IS)
pathogenesis, which further resulted in the immune
system dysregulation, manifested in the imbalan-
ced interaction between cell and humoral links of
the immunity [16, 19]. Herewith, the ‘standard’
drug therapy was established as not always ensuring
the repair of damaged nerve tissue and immune
system restoration in IS patients [3].

Bearing in mind the mentioned above, the
need to apply the drugs with potential of suprasys-
temic regulatory activity for IS therapy is ob-
vious [5]. Cord blood serum and plasma contain
reproductive immune modulators, cytokines, adhesive
components, the entire range of hormones inherent
in newborn body, growth and antiproliferative
factors, hematopoietic and adaptogenic, opioid
(endorphins, enkephalins) peptides, microelements,
vitamins. Notably, that all the specified substances
of cord blood are in balanced proportions, being
a biologically active complex necessary for deve-
loping organism. Moreover, it ensures the metabo-
lism normalization when introduced into an adult
organism with pathology [2, 22]. The presence of
mesenchymal and ‘embryonic-like” pluripotent
stem cells in cord blood, as well as hemangioblasts,
opens up new opportunities for its efficient use
in restoring the injured tissue of nervous system
in patients with IS [25]. Thus, the HCBL may
be a universal material for regenerative and repa-
rative processes in a body [8, 23]. It possesses a
high proliferative and differentiating potentials,
being applied for correction of immunodeficiency
states, in therapy of oncology pathology, and may
be considered as a promising mean to increase the
human life expectancy.

The cryopreservation is generally used for the
HCBL long-term storage, followed by its transfer
into low temperature banks, where the preservation
of structure and functions of cells at a level close
to the initial one is provided [4]. However, the
lyophilization, not requiring the chemical preser-
vative use, is considered to be more cost-efficient [11,
12].

In this study, the cryopreserved and lyophi-
lized human cord blood leukoconcentrates (CHCBL
and IHCBL, respectively) were used for IS the-
rapy, as potential correctors of the state of immune
system cell and humoral components in experi-
mental animals.

The research aim was a comparative study of
the impact of lyophilized and cryopreserved human
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CTaHy KJIITHHHOI Ta rymopaibHoi naHok IC ekc-
MEPUMEHTATBHUX TBAPHH.

Merta pobOTH — IOCHIAKEHHS Yy TOPiBHAIBHOMY
ACTEKT] BIUIMBY JIiO(1TI30BaHOTO JIEHKOKOHIIEHTpA-
Ty KOpPIOBOI KPOBIi JIIOMUHH Ta KPiIOKOHCEPBOBAHOI'O
JICMKOKOHLIEHTpATy KOPJAOBOi KPOBI JIIOAWHH Ha Ty-
MOpajJbHy Ta KIITHHHY JIAHKHA IMYHITETY IIypiB
3 CeKCIEPUMEHTAILHOI0 MOJEIUTIO IMMEMIYHOTO 1H-
CYJIBTY.

Marepianu i MeTonu

ExcriepuMeHTH mpoBOAMIN Ha 6-MICSIYHHX MIy-
pax-camisix macoro 180-200 rp (n = 62) Biamosiz-
HO 110 3akoHy Ykpainu «[Ipo 3axuct TBapuH BiJ
KOPCTKOTO TOBOKeHH» (Ne3447-1V Bix 21.02.2006)
Ta TMOJIOKEHb «CBPONEHCHKOT KOHBEHINT IMpo 3a-
XHCT XpeOETHHX TBAapHH, SIKi BHUKOPHCTOBYIOTHCS
B GKCIIEPUMEHTAIbHUX Ta 1HIIMX HAyKOBHX ILIIJISX»
(CrpacOypr, 1986). ExcrepuMeHTanbHY YacTHHY
po0OOTH BUKOHYBAIIM BiATOBITHO IO BUCHOBKY KOMi-
tery 3 Gioetuku (ITpotokonm Ne 7 Bim 26.02. 2019)
IHcTuTyTY TIpOobNEeM KpiobOiomorii i KpioMeaWIHHA
HAH Vxpainn (ITTKiK HAH VYkpaiau, M. Xapkis).

KopmoBy kpoB oTpumyBaym 3a iHPOPMOBAHOL
3TOMIM TIOPOIUTI OE3MOCePEaHBO TICIST HAPOMKEHHS
nutuHU. [licis nboro (iakoHU 3 KOPIOBOIO KPOB'IO
TpaHCcHopTyBaiu 1 30epiranu npu Temmeparypi 4°C.
JIeKOKOHIIEHTPAT KOPIOBOI KPOBI IIIOIUHH OTpH-
MyBaju 3a MetozoM B.B. Jlebeaumiis ta cmiBasT. [8].
JIeHKOKOHLIEHTPAT OTPUMYBalM 3 KOPAOBOI KpO-
Bl NUISXOM MACHBHOI CEIMMEHTAIlll EPUTPOIUTIB
B ayTOIUIa3Mi y Tpafi€HT] IIUIBHOCTI 3 JOAaBaHHIM
nominmokiny. Posnusanu narusuuit JIKKJT (JIKKIT)
mo 1 M y crepuibHI NeHILMIiHOBI (1akoHu 1 mpo-
BonwiH Jtiodimizamnito 3a merogom A.M. lombrea
ta cmiBaBT. [3] 3 BUKOpHUCTaHHSAM CyOIiMaIiiHOI
ycranoBku «Y3B-2» (CKTB 3 IB npu ITTIKiK HAH
Vipainn). 3pasku 1JIKKJI 36epiramu mpu 4°C. Pe-
rigparupysamu TJIKKJI 3 moctymoBuM gogaBaHHSIM
(hiziomorigHoro po3unHy y (iaakoHn 1 mi mpoTsarom
10 xB, 00epEKHO MEPEMILIYBAIU JIJISI BUKIFOUCHHS
crmintoBanus. KpiokoncepsyBanmu JIKKJT (xJIKKJI)
B OJHOpa30BHX IUTACTHKOBHX mpodipkax (Nunc,
CHIA) na nporpamHoMy 3amopokyBadi «YOIT-06»
(CKTb 3 B IIKiK HAH VYkpainu) 3a meTomom
A.O. IlyuaeBoi ta cmiBaBt. [15]. 3pasku kJIKKIJI
30epiranu npu —196°C y HH3BKOTEMIIEPaTypPHOMY
0anky IIIKiK HAH Vkpainu. BiaraBamm xJIKKJI
Ha BojsHiN Oani 3a Temmneparypu 40-41°C. Buznaua-
T KiTBKICTh siepHuX KimituH y 1 Mo cycnensii JIKKJT
3a JIOMOMOTOK remanaiizaropa «Abacus» (Abacus,
Asctpis). JKHTTe30aTHICT, KIITHH OILIHIOBAIA Me-
TOIIOM cyTIpaBiTaasHOTo 3a0apBieHHs 0,2%-M po3-
YMHOM TPHIIAHOBOTO CHHBOTO [9] Ta MeTomOM IpoO-
TO4YHOI 1TOduyopuMeTpii Ha ycraHoBmi «FACS
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cord blood leukoconcentrates on humoral and
cell components of immune system in rats with
experimental model of ischemic stroke.

Materials and methods

Experiments were carried out in 6-month-old
male rats weighing 180-200 g (» = 62) in accor-
dance with the Law of Ukraine ‘On Protection of
Animals Against Cruelty’ (No. 3447-1V of Feb-
ruary 21, 2006) and the ‘European Convention
for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes’
(Strasbourg, 1986). Experimental part of research
was agreed with the Bioethics Committee of the
Institute for Problems of Cryobiology and Cryo-
medicine of the NAS of Ukraine (IPCC of the
NAS of Ukraine) (protocol No. 7 of February 26,
2019).

The cord blood was procured with an informed
consent of women in labour immediately after
child birth. Then the vials with cord blood were
transported and stored at 4°C. Leukoconcentrate
from human cord blood was obtained by the
method of V.V. Lebedynets et al. [13] via passive
erythrocyte sedimentation in a density gradient
supplemented with Polyglucinum. Native HCBL
(nHCBL) was poured into sterile penicillin vials
(by 1 ml) and lyophilized according to the method
of A.M. Goltsev et al. using the sublimation unit
‘UZV-2’ (Special Designing and Technical Bureau
with Experimental Unit at the IPCC of the NAS
of Ukraine) [6]. The IHCBL specimens were
stored at 4°C. They were rehydrated by gradual
supplement of 1 ml of saline into the vials for
10 min, then carefully mixed to exclude foaming.
The HCBL was cryopreserved (cHCBL) in dis-
posable plastic tubes (Nunc, USA) with program-
mable freezer ‘UOP-06" (Special Designing and
Technical Bureau with Experimental Unit at the
IPCC of the NAS of Ukraine) by the method of
A.O. Tsutsaieva et al. [21]. The cHCBL specimens
were stored at —196°C at the low-temperature
bank of the IPCC of the NAS of Ukraine. The
cHCBL was warmed in a water bath at 40-41°C.
The amount of nucleated cells in 1 ml of HCBL
suspension was determined with ‘Abacus’ hema-
tology analyzer (Diatron, Austria). Cell viability
was assessed by supravital staining with 0.2%
trypan blue solution [14] and with FACS Calibur
flow cytometer (BD Bioscience, USA) using propi-
dium iodide.

Ischemic stroke was simulated in animals by the
middle cerebral artery (MCA) occlusion [24, 10].
To anaesthetize, the Ketonal (LEK d.d., Slovenia)
5 ml/kg body weight was used subcutaneously,
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Calibur» (BD Bioscience, CIIIA) 3 BUKOpUCTaHHSAM
MpOMiif Homumy.

lmeMiyHUil 1HCYABT y TBapHH MOJICIIOBAIH
[UIIXOM  OKIIFO3il  CcepemHbhOi MO3KOBOI — apTepii
(CMAO) [5, 14]. Jlns 3HeOO0MIOBaHHS BUKOPHUCTOBY-
Bayu keronan (LEK d.d., Crmosenist) 5 mu/kr macu
T IIIKIPHO, JUTSI MicIieBoro 3HeOomoBanHsT — 2%-it
posunH HoBOKaiHy («Jlapuurs», Ykpaina) 50 mur/kr
Macu miamikipHo. Yepes 6 rogun micis CMAo mry-
pam BHyTpimHEbouepeBrnHHO BROmmM JIKKJI y mo3i
0,5 M 5 x 10° itun. ITig yac Bu6Gopy mo3u JIKKJT
Ta Micls HOro BBEJIEHHS BpPaXOBYBaJM JIaHI CKC-
MEPUMEHTIB, Yy SKUX BUKOPHUCTOBYBAIM IIi KIIi-
tiHU [4, 7]. KontponsHuMm npenaparom OyB meped-
pomizun (215,2 mr/mn, EVER Neuro Pharma GmbH,
ABcTpis), sSKWid po3BOIWIHM (i3IONOTIYHMM PO3-
YUHOM ex fempore 1 BBOIWIM BHYTpIIIHbOYEpE-
BrHHO B 1031 0,1 M1 Ha 100 T Macu TBapUHU IPOTSITOM
3-x mi0.

TBapun posnominmuimm Ha rpynu. 1 — iHTaKTHY
(xouTpONE, N =7); 2—mypu 3 II (n = 11); 3 — mypu
3 II, sxum BBommm JJIKKIT (IT + nJIKKJT, n = 11);
4 — mrypw 3 11, sskum BBOammm KJIKKIT (IT + xJIKKJT,
n =11); 5 — mypu 3 II, skum BBOMIN HJIKKII
(Il + uJIKKJIL, n = 11); 6 — mypu 3 II, sxkum BBO-
qta nepedpodisun (1T + nepedbposisun, n = 11).

VY TBapuH KOHTPOJBHOI Ta BCIX AOCHITHHX TPyl
OLIIHIOBAJIM TOKa3HUKK (yHKUioHATbHOTO cTany IC.
V xnitunHil taHmi imyHiTery (KJII) Busnavanu cy6-
TIOMYJISAIIHHUN CKIIaJ] KIITHH CEJIe31HKH METOJ0M
npsMoi iMyHodryopecueHnii Ha NPOTOYHOMY LHU-
topmyopumerpi «FACS Calibur» (BD Bioscience)
3 BHKOPHCTaHHSIM aHTHIIypsuuX (uryopecuein-izo-
TioiaHaT MiYeHUX MOHOKJIOHATBHHUX aHTUTiI (DITI]
MAT) (BD Pharmingen, CIIIA) mo CD3 (3arajibhi
T-mimdorurn), CD4 (T-xemmepu), CD8 (T-cympeco-
pn), CD16 (marypanbhi kinepu (HK)).

Jns ximpkicHOi OIiHKM T-peryimartopHuX KITITHH
(Tper) BuxopucroByBaiu MAT o CD4 i CD25 (rIL-2)
(BD Pharmingen, CIIIA). V Bcix BUmaaKax OIiHIO-
BaHHS 3aCTOCOBYBAJIM BIIMOBIAHHIA 130TUIIOBUI KOH-
Tposib. JlaHi aHai3yBaliv 3a JJOMIOMOT'OF0 POTPAMHO-
ro 3abe3nedyenns «WinMDI 2.8» (J. Trotter, Scripps
Research Institute, CILLIA). /Ins orinku rymMopaibHOL
nanky imynitery (IJII) y cupoBarii KpoBi BH3Ha4a-
1M 1MpKyarorodi imyHHI kommuieken (LIIK) cnekrpo-
METPUYHUM MeTozioM Ta iMmyHormoOyninu (1gG, IgA,
IgM) 3a metomom Manuini [11]. Vei mocmimxeHHs
MPOBOJWIIA B JuHaMmimi po3Butky Il Ta micis miky-
BaHHs Ha 1, 3, 7 1 28-y no6wu.

Craructuaay oOpoOKy pe3yNbTaTiB JOCIiHKCH-
HsI [IPOBOJIMIIH 32 JIOTTOMOTOFO IporpaMu «Statistica»
(StatSoft, CIIIA). 3na4ymricts BiAMIHHOCTEH ISt
HelapaMeTPUYHNX KITbKICHUX 3MIHHHX JIBOX BHOI-
poK orliHoBaNM 3a panroBuMm U-kputepieM Manna-
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and 2% Novocaine solution (Darnitsa, Ukraine)
50 ml/kg body weight was administered sub-
cutaneously for local anesthesia. When selecting
the HCBL dose and the injection site, we bore in
mind the findings, where these cells were applied [7,
12]. The control drug was Cerebrolysin (215.2 mg/
ml, EVER NeuroPharma, Austria) dissolved in
saline ex tempore and injected intraperitoneally
at a dose of 0.1 ml per 100 g of animal weight for
3 days.

Rats were divided into the following groups:
group 1 was the intact animals (control, n = 7);
groups 2 consisted of rats with IS (» = 11); in
groups 3 were rats with 1S, injected with IHCBL
(IS + IHCBL, n = 11); group 4 comprised the rats
with 1S, received cHCBL (IS + cHCBL, n = 11);
group 5 was the rats with 1S, administered with
nHCBL (IS + nHCBL, »n = 11); the animals with
IS, injected with Cerebrolysin (IS + Cerebrolysin,
n =11) made group 6.

Indices of functional state of the immune
system were evaluated in the animals of control
and all the experimental groups. In cell component
of the immune system (CCIS), the subpopulation
composition of spleen cells was determined
by direct immunofluorescence with FACS Calibur
flow cytometer (BD Bioscience, USA) using
anti-rat fluorescein isothiocyanate labeled monoc-
lonal antibodies (FITC MAT) (BD Pharmingen,
USA) to CD3 ( total T-lymphocytes), CD4 (T-hel-
pers), CD8 (T-suppressors), CD16 (natural killers
(NK)).

Monoclonal antibodies to CD4 and CD25 (rIL-2)
(BD Pharmingen, USA) were used to quantify the
T-requlatory cells (Treg). An appropriate isotype
control was used in all the evaluation cases. Data
were analyzed using WinMDI 2.8 software (J. Trot-
ter, Scripps Research Institute, USA). To assess
the humoral component of the immune system
(HCIS) in blood serum, the circulating immune
complexes (CICs) were detected by spectropho-
tometry and the immunoglobulins (1gG, IgA, 1gM)
were done by the Mancini method [17]. All the
experiments were conducted in dynamics of IS
development and after therapy to days 1, 3, 7 and 28.

The research results were statistically processed
using Statistica software (StatSoft, USA). The
significance of differences for non-parametric quan-
titative variables of two samples was evaluated by
the Mann-Whitney U-rank test, differences were
considered significant at p < 0.05.

Results and discussion
The study of CCIS status in the IS rats showed
the total number of T-lymphocytes (CD3*), T-helper
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BiTHi, BiIMIHHOCTI BBaKaJld CTAaTUCTUYHO 3HAUY-
v ripu p < 0,05.

Pe3ysabTaTn T2 00rOoBOpeHHS

Hocmimkenns crany KJII mypis 3 1 mokazano,
0 TMPOTSITOM YCiX TEPMIiHIB CIOCTEpE)KEHHs 3Ha-
qylie 3MEHIyBajacs 3arajbHa KilbkicTb T-mimdo-
mutie (CD3*), T-xemmepis (CD4*), T-cympecopis
ta/abo nurorokcuunux (CD8*). Ananoriuna TeHIeH-
st croctepiraiacs BigHocHo HK (CD16*) Ta Tper
kit (CD4*CD25%) 3 3-i 100u croctepekeHHs
1 He BigHOBIIOBaNacs 110 28-1 mobu (puc. 1-5).

BusiBneni 3minn mokasnukiB KJII cBiguate mpo
BUPaXCHUI PO3BUTOK IUCpETyisiTopHOro crany IC
mrypiB 3 II. Tlokazano, mo 3a ymoB Il BHHHKaIOTH
JesKi O3HaKM ayTOIMyHHUX 3axBoproBaHb (AI3)
[20, 23], m1o y3ro/pKyeThest 3 HAIIMMHU JaHUMH PO
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(CD4*), T-suppressor and/or cytotoxic (CD8*) to
significantly decrease throughout the all observation
periods. A similar tendency was observed for
NK (CD16%) and Treg cells (CD4*CD25%) from
the day 3 of observation and it did not restore until
day 28 (Figs. 1-5).

The revealed changes in CCIS indices tesitified
to a pronounced development of dysregulatory
state of the immune system in IS rats. Certain
signs of autoimmune diseases (AID) were shown
to appear under IS conditions [9, 22], which
was consistent with our data on a decreased con-
tent of Treg cells. This indicated the body’s inabi-
lity to resist the autoimmune response develop-
ment. Among the mechanisms underlying the
immune deficiency development, one cannot
exclude severe stress and the associated redistri-
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Puc. 1. Kinbkicte CD3*-kniTuH y wypis 3 Il Ta nicnga nikyBaHHs Ha 1 (A), 3 (B), 7 (C) i 28-y (D) nobu cnocTepexeHHs: * —
NOpIiBHAHO 3 KOHTponem; p < 0,05. BepxHs i HWKHA Mexi CTOBMYMKIB BignosigaoTb 75 Ta 25-My KBapTUnsM BigNOBIAHO;
[OBXVHa CTOBMYMKA — MiXKKBApTUINbHWIA iHTEpBan; ropu3oHTarnbHa NiHig CTOBNYMKa — MefiaHa; NnaHKy NoOXMbKM — MiHi-

MarnbHi Ta MakcMmarnbHi 3Ha4YEeHHS.

Fig. 1. CD3* cell number in rats with IS and after therapy to days 1 (A), 3 (B), 7 (C) and 28 (D) of observation: * — as
compared with the control; p < 0.05. The upper and lower limits of columns correspond to the 75" and 25" quartiles,
respectively; column length is an interquartile range; horizontal line of column is the median; error bars are the minimum

and maximum values.
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3HWKeHHs BmicTy Tper kmituH. Lle Bkasye Ha He-
3[0aTHICTb OpraHi3My MPOTHCTOSTH PO3BUTKY ayToOi-
MyHHUX peakniif. Cepex MexaHi3MiB, sIKi JIeXKaTb
B OCHOBI pO3BUTKY IMyHOme(]imHuTy, HE MOXKHA
BUKJIIOYATH BaKKUH CTpec Ta IOB’s3aHi 3 HUM Ie-
peposmoin i ¢ikcariro miMOIUTIB y TiMboinHIX
opraHax, 3aTPHUMKy BHUXOAYy iX KIITHH-TIONIEpEa-
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bution and fixation of lymphocytes in lymphoid
organs, delay in the release of their progenitor
cells from the bone marrow, glucocorticoid-
induced apoptosis of T lymphocytes [20]. Inclu-
sion into the IS therapy of both IHCBL and cHCBL,
as well as nHCBL was accompanied by improve-
ment of CCIS indices. For example, starting from
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Puc. 2. Kinbkicte CD4*-kniTuH y wypis 3 |l Ta nicng nikyBaHHs Ha 1 (A), 3 (B), 7 (C) i 28-y (D) nobu cnoctepexeHHs: * —
NOpIiBHAHO 3 KOHTponem; p < 0,05. BepxHs i HWKHA Mexi CTOBNYMKIB BignosigaoTb 75 Ta 25-My KBapTUnsM BiANOBIAHO;
[OBXVHa CTOBMYMKA — MiKKBApTUINbHWIA iHTEpBan; ropu3oHTarnbHa NiHig CTOBNYMKa — MefiaHa; NiaHKy NoXMbKn — MiHi-

MarnbHi Ta MakcMmarnbHi 3Ha4YEeHHS.

Fig. 2. CD4* cell number in rats with IS and after therapy to day 1 (A), 3 (B), 7 (C) and 28 (D) of observation:
* — as compared with the control; p < 0.05. The upper and lower limits of the columns correspond to the 75" and 25" quar-
tiles, respectively; column length is an interquartile range; horizontal line of column is the median; error bars are

the minimum and maximum values.

HUKIB 13 KICTKOBOTO MO3KY, TJIFOKOKOPTHUKOIiJ-iH-
nykoBanuii anonro3 T-mimdouutie [22]. Bxutro-
yenns jgo tepamnii I aJIKKJI, takox sk 1 kJIKKJI
ta HJIKKJI, cynpoBomkyBanocs MOJIMIIEHHSM TIO-
kazuukiB KJII. Tak, 3 3-1 nobu y tBapun rpyn 3-5
BiJIHOCHA ¥ a0CONIOTHA KuTbKicTh T-mimMdouutis
Oyrna 3Hauynie 6inbmoro (p < 0,05), Hixk y mypis 3 11
(rpyna 2) Ta micist JiKyBaHHS LepeOposi3suHOM (rpy-

day 3, the relative and absolute number of
T-lymphocytes was significantly higher (»p < 0.05)
in the animals of groups 3-5 than in IS rats (group
2) and after therapy with Cerebrolysin (group 6)
(see Fig. 1). Between the regulatory subpopulations
of T-lymphocytes, the T-helpers showed the
highest sensitivity to immune correcting effect
of the administered HCBL, which number was
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na 6) (muB. puc. 1). 3 perynsaTopHux CyOnomyssiini
T-nimponmTiB HaWOITBITY YYTIUBICTE 0 IMYHOKO-
puryrouoi aii BBenenux JIKKJI npossisimn T-xenrme-
PH, KIIBKICTh SIKUX Ha 3 Ta /-y j100m Oyia 3HavyIe
OinbImoro, HiX y mrypiB 3 Il Ta micns mikyBaHHS 11e-
pe6posizutom (p < 0,001) (muB. puc. 2). ITouyarko-
BO 3MEHIIIEHa KiBKICTh T-cympecopiB Ta/abo 1uTo-

_H
T+

Kinbkicte CD8*-kniTnH,%
CD8" cell number, %
=y
—
|

i
i

Il + nNKKN
IS + IHCBL

Il + kITKKI
IS + cHCBL

KoHTponb U}
Control IS

11+ HIIKKI Il + uepe6poniaunH
IS+ nHCBL IS + Cerebrolysin

Kinbkicte CD8*-kniTuH,%
CD8* cell number, %

o
2 [ |

KoHTponb [} 11+ nNKKN 11+ kITKKN 11+ HIIKKI Il + uepe6poniaunH

Control IS IS + IHCBL IS+cHCBL IS +nHCBL IS + Cerebrolysin

significantly higher to days 3 and 7 than in IS
rats and after Cerebrolysin therapy (p < 0.001) (see
Fig. 2). The initially reduced number of T-sup-
pressor and/or cytotoxic cells had a tendency to
increase to day 7 of observation after administering
all the HCBL types to rats (groups 3-5) and,
conversely, it tended to decrease after therapy

X ]
ES
o
€ g |
TE s ¥ *
=1
X2 * T e *
O3 = —— —
2o |
S 7 |
%0
EO )
~ 1]
6 | . |
. - J L
_[ =
5
KoHTponb 1} 11+ nNKKIN 11+ kKK Il + HITKKIT 11 + uepe6ponisnH
Control IS IS +IHCBL IS+ cHCBL IS+ nHCBL IS + Cerebrolysin
14
*
12 _“
" -
S o0 l
RS ]
E - =
EQ
o e !
2 -
T E 8
o S
D e
O3 *
a0 e
S ¢
%0
a
EO *
4
‘ 1
= =5

II'+ KK
IS + IHCBL

KoHTponb I
Control IS

11+ kJIKKN
IS + cHCBL

Il + HIKK 11 + uepeGponianH
IS + nHCBL IS + Cerebrolysin

Puc. 3. Kinbkicte CD8*-kniTuH y wypiB 3 Il Ta nicns nikyBaHHs Ha 1 (A), 3 (B), 7 (C) i 28-y (D) nobu cnocTepexeHHs: * —
NopiBHAHO 3 KOHTponewm; p < 0,05. BepxHs i HWKHA MexXi CTOBMNYMKIB BiANOBiAaoTb 75 Ta 25-My KBapTUISM BiAMNOBIAHO;
OOBXMHA CTOBMYMKA — MDKKBAPTUMbHUI iHTEpBan; ropu3oHTarnbHa NiHis CToBNYMKa — MefiaHa; nnaHkM noxnbkm — MiHi-

MarnbHi Ta MakcMmarnbHi 3Ha4YEeHHS.

Fig. 3. CD8* cell number in rats with IS and after therapy to day 1 (A), 3 (B), 7 (C) and 28 (D) of observation: * — as
compared with the control; p < 0.05. The upper and lower limits of the columns correspond to the 75" and 25" quartiles,
respectively; column length is an interquartile range; horizontal line of column is the median; error bars are the minimum

and maximum values.

TOKCHYHUX KJIITUH Maja TEHIEHIIIO 10 30UIbIIECHHS
Ha 7-y noOy HOCHiJKeHHs Micisl BBEIACHHS Iypam
ycix BuaiB JIKKJI (rpymu 3-5) i, HaBmaku, 10 3HH-
JKEHHS ITICIIs JIIKYBaHHs 1iepeOpoizuHoM (rpyna 6)
(muB. puc. 3). Hopmanizariito kinzpkocti HK (CD16%)
i Tper xritun (CD4*CD25%) cniocrepiranu y nrypis
rpyn 3-5 3 3-1 700M 3 MOCSATHEHHSM KOHTPOJIHHHX
3Ha4YeHb Ha 28-y 100y (nuB. puc. 4, 5).
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with Cerebrolysin (group 6) (Fig. 3). The norma-
lization of NK (CD16*) and Treg cell (CD4*CD25*)
number was observed in rats of groups 3-5 starting
from day 3 by reaching control values to day 28 (see
Figs. 4, 5).

These findings on normalizing the number of
the studied populations of the immune system
cells in animals after IS therapy showed the use
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OTpumaHni JaHi IIOJO HOpMami3amii KiJIbKOCTI
JOCHIDKYBaHUX Tonysidii kiitud IC y TBapuH mic-
151 stikyBaHHS 1] BKasyroTh Ha Te, 10 3aCTOCYBaHHS
mJIKKJI a6o xJIKKJI, ax it wJIKKJI, nepemkomxkae
BHHUKHEHHIO y HUX IMyHOme(]imuTy Ta TMiABHIIYyE
MIPOTH3aNaIbHIH NOTEHLIaI OpraHi3My.
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of either IHCBL or cHCBL as well as nHCBL
to prevent the immunodeficiency occurrence in
them and improve the anti-inflammatory potential
of the body.

The analysis of humoral immunity indices in
rats with IS and after therapy with Cerebrolysin
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Puc. 4. Kinbkicte CD16*-kniTH y wypis 3 Il Ta nicnsa nikyBaHHa Ha 1 (A), 3 (B), 7 (C) i 28-y (D) nobu cnoctepexeHHs:
* — NOPIBHAHO 3 KOHTponewMm; p < 0,05. BepxHs i HUXKHS Mexi CTOBMYMKIB BignoBsigaTb 75 Ta 25-My kBapTUsaM BiAnoBsia-
HO; OBXMHA CTOBMYMKA — MKKBapTUINbHWUI iHTEPBan; ropu3oHTanbHa MiHis CTOBNYMKa — MediaHa; nnaHKu Noxmokn —

MiHiManbHi Ta MakcuMarbHi 3Ha4YeHHS.

Fig. 4. CD16* cell number in rats with IS and after therapy to day 1 (A), 3 (B), 7 (C) and 28 (D) of observation: * — as
compared with the control; p < 0.05. The upper and lower limits of the columns correspond to the 75" and 25" quartiles,
respectively; column length is an interquartile range; horizontal line of column is the median; error bars are the minimum

and maximum values.

AHali3 MOKa3HUKIB T'YyMOpaJbHOI JIAHKHU iMYHi-
TeTy 1rypiB 3 11 Ta micns ikyBaHHS 1epeOpoTi3nHOM
BHSIBUB 3HaYyIlle 3HW)KEHHS PIBHS IMyHOTJIOOYIiHIB
IgA, IgM, 1gG 3 1-i mo 7-y mobu i He3HauyIe Horo
MiaBUIICHHS Ha 28-y 100y MOCITIDKeHHS IMOpPiBHS-
HO 3 xoHTpomeM (puc. 6-8). Y TBapuH, AKHX JIKy-
Banu JIKKJI (rpymm 3-5), BkaszaHi iMyHOTITOOYIIiHM
10 3-1 100u Oyiiv 3HWKEHUMH, ajic Ha /-y 100y Ha-
OJMKaIuCs 10 KOHTPOJbHUX 3HadeHb. Ha 28-y mo-

revealed a significant decrease in immunoglobulins
IgA, IgM, IgG indices from day 1 to 7 and
their insignificant rise to day 28 of observation
as compared with the control (Figs. 6-8). In
the animals treated with HCBL (groups 3-5), the
specified immunoglobulins were reduced until
day 3, but they approached the control values to
day 7. To day 28, the IgA and IgG concentra-
tions did not differ from the control, but
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Oy xonuentpauist IgA i 1gG 3nauyme He Bixpi3Hsia-
cs Bix KOHTpouto, a |gM Oyna 3HavyIie BHIE KOHT-
pomio (p < 0,001).

Pesynwrati mocmimkennst pisast LIK y cupo-
BaTIi KpoBi mrypiB 3 Il mokazanu, mo B yci TepMiHK
CIIOCTEPE)KCHHS IIell MOKa3HWK IEepEeBHIIyBaB 3Ha-
YeHHsI B KOHTPOJIbHIHN rpymi (puc. 9). 3acrocyBaHHs
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IgM was significantly higher vs. the control
(» <0.001).

The results of study of CICs level in blood
serum of IS rats showed this index as exceeding
the value in the control group during the entire
period of observation (Fig. 9). The use of Cereb-

rolysin for IS therapy caused a significant
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Puc. 5. KinbkicTe CD4*CD25%-kniTuH y wypis 3 Il Ta nicns nikysaHHsA Ha 1 (A), 3 (B), 7 (C) i 28-y (D) nobu cnocTepexeHHs:
* — MOPIBHAHO 3 KOHTponewMm; p < 0,05. BepxHs i HWXHA MexXi CTOBMYUKIB BignosigatoTe 75 Ta 25-My KBapTUnsaMm Bigno-
BiAHO; OOBXWHA CTOBMYMKA — MDKKBAPTWMbHWIA iHTEpBan; ropusoHTanbHa MNiHig CTOBMYMKa — MefiaHa; nnaHkv no-
XNOKN — MiHiManbHi Ta MakcMManbHi 3HaYEeHHs.

Fig. 5. CD4*CD25" cell number in rats with IS and after therapy to day 1 (A), 3 (B), 7 (C) and 28 (D) of observation: * — as

compared with the control; p < 0.05. The upper and lower limits of the columns correspond to the 75" and 25" quartiles,
respectively; column length is an interquartile range; horizontal line of column is the median; error bars are the minimum

and maximum values.

uepebponizuny Juist JikyBanHs Il Bukimukano 3Ha-
yymie 3HwkeHHs BMmicty L[IK Ha 7-y noOy, ane Ha
28-y noOy BiH NepeBUIIYBaB 3HAYECHHS KOHTPOJIIO.
VY mypiB, sikux nikysanu BBenersiM HJIKKIT, kJIKKII,
JIKKJT (rpynu 3-5), Ha 7-y 100y iCTOTHO 3HH-
xysamucs mokazauku L{IK y xpoBi, a Ha 28-y no0Oy
BOHHM HaOmwkamucsi 10 KoHTpoiwo (puc. 9). dakr
samwkeHHs piBHA L{IK micns nikyBanns JIKKJII moxe
BKa3yBaTH Tpo crtumyisnito BuBexenHs LK i3
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decrease in CICs content to day 7, but it exceeded
the control value to day 20. In the rats treated
with the nHCBL, cHCBL, IHCBL (groups 3-5),
the CICs indices in blood were significantly re-
duced to day 7 and approached the control to
day 28 (Fig. 9). The fact of a decrease in CICs
level after HCBL therapy may suggest the stimu-
lation of CICs release from the body of IS animals
by macrophage-phagocytic system.




opranismy TtBapuHu 3 Il wmakpodaranbHo-(aro-
LUTAPHOIO CHCTEMOIO.

Mu mpuilyckaemo, IO 3HW)KEHHS KOHICHT-
pamii iMyHOTIIOOY/iHIB y KpoBi mpu Il Moxke Oytm
MOB’si3aHO 3 iXHBOK yuacTio B (opmysanni LK,
piBEHBb SKHX y KPOBi 32 IIUX YMOB ITi/IBUIITYETHCS.
BiporigHo, e € HaciinkoM mopyiieHHs (yHKIII re-
MaToeHIedarigHoro Oap’epa, MO MPU3BOAWTH IO

We assume that a decrease in immuno-
globulins’ concentration in blood during IS may be
explained by their participation in CICs formation,
the level of which in the blood increases under
these conditions. This is likely due to the blood-
brain barrier dysfunction, leading to appearance
of autoantigens, through which the CICs are
formed [15]. A decrease in CICs level in blood
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Puc. 6. lNokasHuku piBHs IgA B cupoBaTLi kpoBi y LwypiB 3 Il i nicns nikysaHHa Ha 1 (A), 3 (B), 7 (C) i 28-y (D) nobwu cnocte-
PEeXeHHSA: * — MopiBHAHO 3 KOHTporeMm; p < 0,05. BepxHs i HXHS Mexi CTOBNYMKIB BignoBigaTb 75 Ta 25-My KBapTunam
BiAMOBIAHO; JOBXMHA CTOBMYMKA — MIKKBaPTUIbHWUI iHTEPBan; ropM3oHTarnbHa fiHia CTOBNYMKa — MefiaHa; nnaHku no-

XNOKN — MiHiManbHi TamakcuMarbHi 3Ha4YeHHS.

Fig. 6. 1gAlevelin blood cerum of rats with IS and after therapy to day 1 (A), 3 (B), 7 (C) and 28 (D) of observation: * —as com-
pared with the control; p < 0.05. The upper and lower limits of the columns correspond to the 75" and 25" quartiles, res-
pectively; column length is an interquartile range; horizontal line of column is the median; error bars are the minimum and

maximum values.

MOSIBU ayTOAHTHUICHIB, 3aBASKH SKAM (OPMYIOTh-
cst LIK [21]. 3umkenns pisast L{IK y kpoBi sikoBa-
HUX TBAapWH, OKpIM CTUMYIAMii (QyHKIIi Makpoda-
raybHO-(paroruTapHoi CUCTEMH, MOXe OyTH II0-
B’S3aHO 3 BITHOBIICHHSM TeMaTOCHIIC(aTITHOTO
Oap’epa, IO CIpHUsS€e 3MCHIICHHIO DIiBHSA ayToaH-

of treated animals, in addition to macrophage-
phagocytic function stimulation, may be associated
with the blood-brain barrier restoration, thereby
contributing to the autoantigen level lowering and,
in turn, increasing the immunoglobulin concent-
ration in blood plasma.
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TUTEHIB Ta, B CBOIO 4Yepry, 301IblIy€e KOHLIEHTPALIIO
iIMYHOIJIOOYITiHIB y TUIa3Mi KPOBI.

Takum 4rHOM, y POOOTI TIPOIEMOHCTPOBAHO pe-
3ynbTatH JiKyBaHHs TBapuH 3 11 BBemenusM jJIKKJI
a60 xkJIKKJI, sixi cBiq4aTh Mpo aKTHBAIIiIO PE3UICHT-
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Thus, in this study, we have shown the treatment
outcome in animals with 1S, administered either
with IHCBL or cHCBL, testifying to the activation
of resident and pro-inflammatory cells, involved
from the periphery (microglia and T-lymphocytes).
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Puc. 7. MokasHukn piBHA IgM y cupoBarui kpoBi wypis 3 |l Ta nicna nikysanHa Ha 1 (A), 3 (B), 7 (C) i 28-y (D) nobu cnocte-
PeXeHHS: * — NopiBHAHO 3 KOHTponeMm; p < 0,05. BepxHs i HWKHS MexXi CTOBMYMKIB BignoBiAaTb 75 Ta 25-My KBapTUnsam
Bi4NOBI4HO; AOBXMHA CTOBMYMKA — MDKKBAPTUIbHWUIA iHTEPBAn; ropu3oHTanbHa fMiHisa CToBNYMKa — MefiaHa; nnaHku no-

XMOKM — MiHiManbHi Ta MakcumarnbHi 3Ha4YEeHHS.

Fig. 7. IgM level in rats with IS and after therapy to day 1 (A), 3 (B), 7 (C) and 28 (D) of observation: * — as compared
with the control; p < 0.05. The upper and lower limits of the columns correspond to the 75" and 25" quartiles, respectively;
column length is an interquartile range; horizontal line of column is the median; error bars are the minimum and

maximum values.

HUX 1 3alTydeHux i3 mepudepii mpo3amarbHuX KITITHH
(mikpormis Ta T-mimdorurn). IIpoBenena Ttepartist
3MEHIIyBaja CTyMiHb IMyHOCYyHpecii, cnpusia Bif-
HOBJICHHIO TIOKAa3HHKIB KJITHHHOI Ta TyMOPaJbHOI
JIAHOK IMYHITETY.

BcranogiieHo, 1o npu 1 y BiAmoBias Ha MOMIKO/-
JKCHHSI HEpBOBOI TKAaHWHU B KPOBI IiJBHUILYETHCS
piBens LIK, mo Bukinkae ayToiMyHHI YCKJIaIHEHHSI
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The implemented therapy mitigated the degree
of immune suppression, contributed to restoration
of cell and humoral immunity indices.

The CICs level was established to in-
crease in blood during IS in response to nerve
tissue damage, thereby inducing the autoim-
mune complications [22]. Administration of either
IHCBL or cHCBL, as well as nHCBL to ani-
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[23]. Beenenns tBapunam iJIKKJI a6o kJIKKII, sk
1 1JIKKJI, cipusiio 3HMKEHHIO aKTHBALii TyMOpajib-
HO{ JJaHKU IMYHITETY.

TakuM 4YWMHOM, Ha MiACTaBI OTPUMAHMX EKCIIe-
PUMEHTAJIIHUX PE3yNbTaTiB MOXKHA PEKOMEHIYBaTH
BHKOPUCTaHHS SK Ji0(]ii30BaHOTO, TaK i KPiOKOH-
CEpBOBAHOTO JIEMKOKOHIIETPAaTy KOPAOBOI KPOBI VIS
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mals ensured a decrease in humoral immunity
activation.

Thus, proceeding from our findings, both
lyophilized and cryopreserved cord blood
leukoconcentrates may be recommended to

apply in clinical practice for ischemic stroke the-
rapy.
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Puc. 8. MNokasHukm piBHA IgG y cnpoBsarTLi kpoBi LwypiB 3 |l Ta nicna nikysaHHsa Ha 1 (A), 3 (B), 7 (C) i 28-y (D) nobwu crno-
CTEPEeXEHHS: * — MOPIBHAHO 3 KOHTponeMm; p < 0,05. BepxHsi i HWXKHA Mexi CTOBNYKMKIB BignosigaoTe 75 Ta 25-My kBapTu-
nAM BiANOBIAHO; AOBXMHA CTOBNYMKA — MIDKKBAPTUINbHUIA iIHTEpPBAr; ropu3oHTarnbHa fiHis CTOBNYMKa — MefiaHa; NiaHku

NOXMOKN — MiHiManbHi Ta MakcMMarbHi 3HaYEHHS.

Fig. 8. 1gG level in rats with IS and after therapy to day 1 (A), 3 (B), 7 (C) and 28 (D) of observation: * — as compared with
the control; p < 0.05. The upper and lower limits of the columns correspond to the 75th and 25th quartiles, respectively;
column length is an interquartile range; horizontal line of column is the median; error bars are the minimum and

maximum values.

JIKYBaHHsI 1IIEMIYHOTO IHCYJBTY B KIIHIUHIN TIpak-
THUL.

BucHoBku

1. BcraHOBIEHO piBHO3HAYHY IMYHOKOPHUIYIO-
gy [Oifo Ji0¢i1i30BaHOTO Ta KPiOKOHCEPBOBAHOIO
JIEMKOKOHLIETPATiB  KOpAOBOI KpOBI Yy JiKyBaH-
Hi IMIEMiYHOTO TIOUIKO/DKCHHS TOJIOBHOTO MO3KY,

Conclusions

1. An equivalent immune correcting effect
of lyophilized and cryopreserved cord blood
leukoconcentrates in ischemic stroke therapy,
comparable with the effect of administered native
HCBL, has been established.

2. Introduction of lyophilized and cryopreserved
cord blood leukoconcentrates was proven to
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Puc. 9. Bmict LIK y cuposatui kposi wypie 3 Il Ta nicna nikyBaHHa Ha 1-y (A), 3 (B), 7 (C) i 28-y (D) nobu cnocte-
pPeXeHHsA: * — MopiBHAHO 3 KOoHTporeM; p < 0,05. BepxHsA i HWXHA Mexi CTOBNYMKIB BignosigawTb 75- T1a 25-my
KBapTWUMsM BIiAMNOBIOHO; AOBXMHA CTOBMYMKA — MiXKKBAPTUIbHWUI iHTEpBan; ropusoHTanbHa MiHig CTOBMYMKA — Me-
AiaHa; nnaHkM NoXnMoKM — MiHiManbHi Ta MakcMMarbHi 3Ha4YEeHHS.

Fig. 9. CIC level in rats with IS and after therapy to day 1 (A), 3 (B), 7 (C) and 28 (D) of observation: * — as compared
with the control; p < 0.05. The upper and lower limits of the columns correspond to the 75" and 25" quartiles,
respectively; column length is an interquartile range; horizontal line of column is the median; error bars are the minimum

and maximum values.

siKa CITIBCTaBHA 3 BIUTUBOM YBEIICHHS HATUBHOTO
JIKKJI.

2. JloBeneHo, MmO BBeASHHS JiOQiTi30BaHOTO 1
KpPIOKOHCEPBOBAHOTO JIEHKOKOHIIEHTPATIB KOPIOBOI
KpPOBi MPHUCKOPIOIOTH OY>KaHHS TBapWH 3 E€KCIIePH-
MEHTAJILHUAM 1IIIEMITHIM iHCYJIBTOM IIJISTXOM BiTHOB-
JIEHHS TIOKa3HUKIB TYMOPAJILHOI Ta KIIITHHHOI JIAHOK
IMyHITETY.

NMitepatypa
1. TonbueB AH, BonuHa BB, OctaHkoB MB, u gp. BnusiHue kpuo-
KOHCEPBUPOBaHUS Ha PyHKLIMOHAbHbIE CBOWCTBA SAPOCOAEP-
XaLlMX KNeToK NeKoKoHLEeHTpaTa KOpAoBON KPOBK YernoBeka.
Mpobnembl kpnobronorum. 2010; 20 (1): 66—72.
2. lonbues AH, KanuHnyenko TA. MNMynoBuHHasA kopaoBasi KPOBb
Yyenoseka KakK MCTOYHMK reMOnOo3aTUYECKUX KNeTOK ANS KUHK-
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accelerate the recovery of animals with experi-
mental ischemic stroke via restoring the indices
of immune system humoral and cell compo-
nents.
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