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PE3IOME

AxTyanbHicTb. Ha cborogHi B YkpaiHi npoxusae 20924 nogvHu 3i BCTaHOBIEHUM
niarHo3om poscisHun cknepo3 (PC). KnacuuHoto mogennio PC y nabopaTopHux
TBapViH BUCTYNae eKkcrnepumeHTanbHuii anepriyHiin eHuedanomienit (AEM). Y sakocTi
HoBOi cTparTerii nikyBaHHa PC Hawy yBary nNpuBEPHYNO 3aCTOCYBaHHS Cy4aCHWUX
GioTexHomoriyHMx 3acobiB, siki He MICTATb KNiTUH — KpioekcTpakTy nnaueHTn (KEM),
KpioekcTpakTy cenesiHknm (KEC) Ta KOHOMLIOHOBaHOro cepefoBuLia Me3eHXiManbHUX
cToBbypoBux kniTuH (KC-MCK).

Meta po6oTM — oxapakTepu3yBaTh OpPIEHTOBHO-AOCHIAHWLBKY aKTUBHICTb LUYpIB
3 eKcrepuMeHTanbHUM anepriyHnM eHuedanoMienitom Ha Tni BBeAeHHst 6e3kniTuH-
HVX KpiokoHcepBoBaHuX BionoriyHux 3acobis (KEM, KEC ta KC-MCK).

Matepianu Ta metoau. [JocnigxeHHs nNpoBefeHO Ha 42 HeniHinHnx nabopaTopHux
wypax-camusax macoto 200-220 r. AEM mogentoBanu LINSXOM BBEAEHHS Llypam
NiALWKIPHO B OCHOBY XBOCTa eHuedanitoreHHoi emynbcii y gosi 1,0 mn/kr macu Tina.
EHuedanitoreHHy emynbcito Ans wypis rotysanu 3a metogukoro Hedwopgosa O.O.
Ta cnieaBT. (2017 p.). Emynbcia cknaganacek 3 noBHoro ag’toBaHta ®penHga (MAD)
Ta romMoreHaTy arnoreHHOro rOfioBHOTO MO3Ky Y cniBBigHOWeHHI 1:1. JlikyBaHHS
AEM nposogunock 3 12 no 20 geHb ekcnepumeHTy. KEMN, KEC ta KC-MCK BBOAMNM
Yyepes aeHb B/M (ycboro 5 iH’ekuin), BignosigHo Ha 12-in, 14-i, 16-i, 18-n Ta 20-7 gHi.
Y sKoCTi pedpepeHc-npenapaTty BUKOPUCTaHO IMOKOKOPTUKOIL MeTunnpeaHizonoH (MM).
[MoBeniHKOBI peakLii TBApWH AOCHiMAXKYBanM y TecTi «BigkpuTe none». Onsa gocnimkeHHs
noBediHKOBMX peakuiii LypiB Mo Yepsi momiwiany B LEHTP KBagpaTHOI nratdopmm
Ta BMPOAOBX 3 XBUINWH peecTpyBanyv NOBELAHKOBI peakLii, ki obpaxoByBanu Sk cymy
eni3ofiB 3a TUMOM aKTUBHOCTI: pyX0oBa aKTMBHICTb (KiMbKiCTb KBagparTi, Y ki 3anna
TBapuHa); AocnigHMUbKa aKTUBHICTb (CymapHa KinbKiCTb MiAMOMIB Ha 3agHi KiHLiBKM
Ta KinbKicTb 3a3npaHb Ta/abo 06HIOXyBaHb «HIPOKY).

Pe3ynbratm Ta ix 06roBopeHHsl. BCTaHOBMNEHO, WO BBEAEHHs eHuedanitoreHHoi
eMynbCii Npu3Beno [0 BMPasHWX PO3NadiB OpPiEHTOBHO-AOCHIAHULBKOI aKTUBHOCTI
y wypiB. Ha 12-ty noby ekcnepumeHTy Bigmivanock ctatuctnyHo BiporigHe (p = 0,009)
3HWKEHHS Ha 78,8% pyxoBOi aKTMBHOCTI Ta cTaTUCTUYHO BiporigHe (p < 0,01) 3HWXeH-
HS1 JOCNIAHWLbKOT akTMBHOCTI WwypiB 3 AEM Ha 78,0% BiZAHOCHO BMXiOHMX MOKa3HWUKIB.
3HMXKEHHS PYyxOBOi aKTMBHOCTI TBapuH 3 AEM BoyeBMAb OOyMOBMEHe pPyXOBUMM
po3nagamu, ki 9K BijoMO xapakTepHi Ans xsopux Ha PC. Ha 21- geHb ekcnepumeHTy
y LypiB KOHTponbHOi rpynu 3 AEM 6e3 nikyBaHHs BigMiYeHO BiLHOCHMI perpec
NopyLUIEeHb OPIEHTOBHO-AOCIIAHULBKOI aKTMBHOCTI, MPOTE AOCHimXyBaHi MOKa3HWKN
3anuLIanmcb 3HaYHO HWXYMMM 3a iX BUXIOHI 3Ha4eHHHA. AHani3 BifHOBMEHHS PyXOBOI
aKTUBHOCTiI Ha 21-1 AeHb eKkcrepumeHTy y wypiB 3 AEM nokasas, o HariBupasHile
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AAS UMTYBAHHS:

Mmagkux @&.B. OuiHka OpiEHTOBHO-AOCNIAHULBKOT

3a3HayvYeHun MoKa3HWK 3pocTaB Ha Tni m’'aTupasosBoro BBegeHHs KC-MCK (p < 0,01),
a HanveHwe (p < 0,01) pyxoBa akTVMBHICTb BigHOBUNAcb Yy LypiB, SIKUM BBO-
ounn KEC. [HocnigXeHHs JocnigHMUbKOi akTMBHOCTI wypiB 3 AEM nokasano, Lo
BBEAEHHA OOCiMKXyBaHMX GionoriyHux npenapatiB NpuMBOAMIO A0 BiOHOBIEHHS 3a-
3HAYeHOro CrneKkTpa aKTMBHOCTI Y LWypiB Ha 21-N AeHb ekcnepumeHTy. BctaHoBneHo,
KC-MCK Tta KEC nepesuwyBanu edektuBHicTb MI1 3a 3gaTHicTio BigHOBMOBAaTU
OOCNigHMLUBKY aKTUBHICTb LWwypiB 3 AEM, WO MoOxe BkadyBaTM Ha ix He nuwe
npotusananbHy akTMBHICTb, @ | MOXNIMBY HEMPONPOTEKTUBHY A0 Ha Mogeni
[0CnNig)KyBaHOro ayToiMyHHOro HelpodereHepaTMBHOIO 3aXBOPIOBAHHS.

BucHoBku. 3a 34aTHICTIO BiAHOBMNIOBATUM PYXOBY aKTUBHICTb (BIACOTOK 3MiH Mokas-
Hvka Ha 21-wy poby BiAHOCHO nokasHuka Ha 12-Ty goby) npy AEM vy wwypis
nocnimxkyBaHi 6e3kniTUHHI kpiokoHcepBOBaHi GionoriyHi 3acobu MoxHa po3TallyBaTtu
y Taki nocnigosHocTi: KC-MCK (368,6%) > KEM (286,1%) > KEC (102,0%).

3a 3gaTHicTio BigHOBNIOBATU OOCAIOHWLBKY aKTUMBHICTb y wypiB 3 AEM Ha 21-i1 geHb
eKkcnepuMeHTy AocrigkyBaHi  Ge3kniTUHHI  KpiokoHcepBoBaHi  GionoriyHi  3acobu
MOXHa po3TallyBaTh y Takill NOCnigoBHOCTI (BiACOTOK 3MiH NokasHuka Ha 21-wwy noby
BiHOCHO MokasHuka Ha 12-Ty poby): KC-MCK (347,1%; p < 0,01) > KEC (186,2;
p <0,01) > KEM (131,8%; p < 0,01).

aKTUBHOCTI LWypiB 3 eKCNepuMeHTanbHUM  anepriyHum

eHuedanomieniTom Ha Tni BBeAeHHSA 6e3KNITMHHNX KPIOKOHCepBOBaHMX BionoriyHnx 3acobis. [Tcuxiampis, Hegposnoais
ma meduyHa ricuxonoais. 2024. T. 11, Ne 2(24). C. 124-137. DOI: https://doi.org/10.26565/2312-5675-2024-24-02
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ABSTRACT

Background. Today, 20,924 people with a diagnosis of multiple sclerosis (MS) live
in Ukraine. Experimental allergic encephalomyelitis (AEM) is a classical model of MS
in laboratory animals. As a new strategy for the treatment of MS, our attention was
drawn to the use of modern biotechnological means that do not contain cells — pla-
centa cryoextract (CEP), spleen cryoextract (CES) and conditioned medium of
mesenchymal stem cells (MSC-CM).

Purpose — to characterize the tentative research activity of rats with experimental
allergic encephalomyelitis against the background of the introduction of cell-free
cryopreserved biological agents (CEP, CES and MSK-CM).

Materials and Methods. The study was conducted on 42 non-linear laboratory
male rats weighing 200-220 g. AEM was modeled by injecting rats with an ence-
phalitogenic emulsion subcutaneously at the base of the tail at a dose of 1.0 ml/kg
of body weight. Encephalitogenic emulsion for rats was prepared according to the
method by O.0. Nefiodov and al. (2017). The emulsion consisted of Complete Freund’s
Adjuvant (CFA) and allogeneic brain homogenate in a 1:1 ratio. AEM treatment was
carried out from the 12" to the 20" day of the experiment. CcEP, CES and MSC-CM
were administered every other day intramuscularly (a total of 5 injections), on days
12, 14, 16, 18 and 20, respectively. The glucocorticoid methylprednisolone (MP)
was used as a reference drug. Behavioral responses of animals were studied in the
«open field» test. To study behavioral reactions, rats were placed in the center of
a square platform one by one, and behavioral reactions were recorded for 3 minutes,
which were calculated as the sum of episodes by activity type: motor activity
(number of squares entered by the animal); exploratory activity (total number
of rear-limb climbs and number of peeks and/or sniffs at «burrows»).

Results. It was established that the introduction of an encephalitogenic emulsion
from an allogeneic brain homogenate and CFA in a ratio of 1:1 led to pronounced
disorders of orientation-research activity in rats on the 12" day of the experiment.
The development of AEM in rats was accompanied by pronounced disorders of
orientation and research activity. On the 12th day of the experiment, a statistically
significant (p = 0.009) decrease in motor activity by 78.8% and a statistically significant
(p < 0.01) decrease in exploratory activity of rats with AEM by 78.0% relative to
baseline values were observed. On the 21%t day of the experiment, the rats of the
control group with AEM without treatment showed a relative regression of disorders
of orientational research activity, however, the studied indicators remained significantly
lower than their initial values. The analysis of the recovery of motor activity on the
21t day of the experiment in rats with AEM showed that the most clearly indicated
indicator increased against the background of five-time introduction of MSC-CM
(p < 0.01), and the least (p < 0.01) motor activity was restored in rats, which was
administered CES. A study of the research activity of rats with AEM showed
that the introduction of the studied biological drugs led to the restoration of the
indicated spectrum of activity in rats on the 21st day of the experiment. It was found
that MSC-CM and CES exceeded the effectiveness of MP in terms of the ability
to restore the research activity of rats with AEM, which may indicate not only their
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anti-inflammatory activity, but also a possible neuroprotective effect on the model
of the studied autoimmune neurodegenerative disease.

Conclusions. According to the ability to restore locomotor activity (% of changes
in the indicator at 21 days compared to the indicator at 12 days) in AEM in rats,
the investigated cell-free cryopreserved biological agents can be arranged in the
following sequence: MSC-CM (368.6%) > CEP (286.1%) > CES (102.0%). According
to the ability to restore research activity in rats with AEM on the 21st day of the expe-
riment, the investigated cell-free cryopreserved biological agents can be placed
in the following sequence (% changes in the indicator on the 21st day relative to
the indicator on the 12th day): MSC-CM (347.1%; p <0, 01) > CES (186.2; p < 0.01) >
CEP (131.8%; p < 0.01).
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BCTYN

3ananeHHs, aemMieniHizadis, rnio3 i BTpata HeMpoOHIB
€ KOMMOHEeHTaMM po3cisHoro ckneposy (PC) — XxpoHiyHoro
ayTOIMyHHOTO 3aXBOPIOBAHHS, sIKE YpaXye LEeHTparnbHy
HepBoBy cuctemy (LUHC) [1]. PC 4yacto HasuBawTb
xBopoboto «1000 o6nny», WO MOoB’A3aHO 3i 3HAYHOM
KiNbKICTIO CUMMATOMIB, SIKi MOXYTb BUHWKaTW — po3nagu
30pYy, PyXOBi MOPYLIEHHS, OUCKHYHKLIS  Ce4YoBOro
Mixypa Ta cekcyarnbHa AUCKYHKUIA, KOTHITUBHI CUMM-
TOMW, BTOMA Ta iH. [2].

OaHi  HewWpoimyHonoriyHoro  peectpy  MSBase
(https://www.msbase.org/) nokasyloTb, LO KiNbKiCTb
nopen i3 PC y Bcbomy cBiTi 3pocna 3 2,3 MinbAoHN
y 2013 poui go 2,8 minbnoHn y 2020 poui Ta 2,9 y
2023 poui. Ha cborogHilwHin geHb B YKpaiHi NpoxuBae
20924 nwoauHM  3i BCTaHoBNeHMM giarHosom PC,
y Monbwi — 51000, y HimewuuHi — 280000, y Benuko-
OpuTaHii — 133780 (https://www.atlasofms.org/) [3].

ETionoris PC € 6aratorpaHHoto, Ta BKIKOYa€ eKOoriy-
Hi, iHdekuinHi (Hanpuknag, Bipyc EnwrenHa—bappaTain.),
reHeTU4Hi, xapuyoBi (Hanpuknag, aediumT BiTamiHy D)
Ta enireHeTUYHi KoMnoHeHTu. MNporpecyBaHHsa PC TicHO
noe’sidaaHe i3 3ananbHOK AeMieniHisauieto, ogHak npo-
rpecyloda HewpogereHepauis Moxe BigbyeBatuca n
OKPeMO Bifi FOCTpPOro 3ananeHHsl i XapakTepusyeTbCsi
BTPAaTOI aKCOHIB i aTpodieto 6inoi Ta cipoi peyoBuHHM [4].

KnacnyHoto mMogennio PC y naGopaTopHux TBapuH
BUCTYMNae eKcrnepumeHTanbHUn anepriyHnin eHuedano-
Mienit (AEM), sakmin 6a3dyeTbca Ha iMyHisauii ayToaHTu-
reHamu, otpumanumm 3 LIHC, emynbroBaHnmu B CUnbHUX
iIMyHHVUX ap’toBaHTax, CrpuslodM TUM caMuM akTusauil
T-knituH CD4 Ta iHgykuii ayToaHTuTin. MNokasaHo, LWo
iHTepdepoH-y-cekpeTytodi Th1 Ta iHTepnenkiH-17-cekpe-
Tytodi Th17 KkniTUHKW, @ TakoX rpaHynounMTapHO-MakKpo-
daranbHUA  KOMOHIECTUMYMIOIOYMI  pakTop, WO npo-
aykyoTb nigrpynn T-knitun CD4, BigirpatoTb Kno4oBy
natoreHHy porb y 3anycky AEM [2].

Y Mipy po3BWUTKY KniHi4HOrO po3yMiHHA nepebiry PC
posLwmpioBanacsa W pisHOMaHITHICTb AOCTYNHUX MeToaiB
NiKyBaHHA. Y LUEHTpi yBarnm BCiX IiCHYyKO4MX MeTodiB
nikyeaHHa PC — 6opoTbba i3 3ananbHuM npouecom [1].
Ha cborogHi icHyloTb pi3Hi TepaneBTWYHi cTpaTerii ang
nikyBaHHSA nogen 3 peumamBylouum pemityrounm PC,
BKITHOYaO4M  iMyHOMOAYNATOPW, iMyHOAenpecaHTn Ta
Gionoriyni npenapatu [5].

OcTaHHIMM poKamMu iMyHOCYNpPECWBHI BNacTUBOCTI
Me3eHximanbHux ctoBbypoBux knituH (MCK) 6ynu npo-

INTRODUCTION

Inflammation, demyelination, gliosis, and neuronal
loss constitute the hallmark features of multiple sclero-
sis (MS), a chronic autoimmune disease affecting the
central nervous system (CNS) [1]. MS is often referred to
as the disease of «1000 faces» due to its diverse array
of symptoms, including visual disturbances, movement
disorders, bladder and sexual dysfunction, cognitive i
mpairments, and fatigue, among others [2].

According to data from the MSBase Neuroimmuno-
logy Registry (https://www.msbase.org/), the global
prevalence of MS has risen from 2.3 million in 2013
to 2.8 million in 2020 and reached 2.9 million in 2023.
As of current statistics, there are 20,924 individuals
diagnosed with MS in Ukraine, 51,000 in Poland,
280,000 in Germany, and 133,780 in Great Britain
(https://www.atlasofms.org/) [3].

The etiology of MS is multifaceted, involving
environmental factors, infectious agents (such as
Epstein—Barr virus), genetic predisposition, nutritional
influences (such as vitamin D deficiency), and epigenetic
mechanisms. Disease progression in MS is primarily
associated with inflammatory demyelination, although
progressive neurodegeneration can manifest indepen-
dently of acute inflammation, characterized by axonal
loss and the atrophy of both white and gray matter [4].

A classic model used to study multiple sclerosis (MS)
in laboratory animals is experimental allergic ence-
phalomyelitis (EAE). This model involves immunization
with CNS-derived autoantigens combined with strong
immune adjuvants, which promotes activation of
CD4 T-cells and induction of autoantibodies. Key patho-
genic roles in EAE initiation have been attributed to
interferon-y-secreting Th1 cells, interleukin-17-secre-
ting Th17 cells, and granulocyte-macrophage colony-
stimulating factor-producing CD4 T-cell subsets [2].

As clinical understanding of MS has advanced,
so too have treatment options. Currently, the primary
focus of MS treatments is on combating the inflamma-
tory processes [1]. Various therapeutic strategies exist
for treating relapsing-remitting MS, including immuno-
modulators, immunosuppressants, and biologics [5].

In recent years, mesenchymal stem cells (MSCs)
have garnered attention for their immunosuppressive
properties demonstrated in preclinical studies and trials
involving inflammatory and autoimmune diseases.
New findings suggest that the immunomodulatory effects
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JEMOHCTPOBaHi B AOKMIHIYHUX AOCMIAKEHHSIX | BUNPOOY-
BaHHAX 3ananbHuX i ayToiMyHHUX 3axBopioBaHb. HoOBI
JaHi cBigyaTb Npo Te, WO iMyHOMOAYMOYMN edekT
MCK noB’sisaHun Hacamnepeg 3 napakpuHHUM LUNS-
xoM [6-8]. Y sakocTi HoBOI cTpaTerii nikyBaHHa PC Hawly
yBary npuBEpPHYNO 3aCTOCYBaHHS Cy4YacHux GioTexHomno-
riYyHMx 3acobiB, ki HE MICTATb KIMITUH — KPIOEKCTPaKTy
nnaueHTn (KEM), kpioekctpakTy cenesiHkn (KEC) Ta koH-
AuuioHosaHoro cepeposuia MCK (KC-MCK), aki 3a ga-
HUMW NiTepaTypyn MaoTb NpPOTU3anarnbHy akTUBHICTb [9].

MeTta po6GoTun - oOxapakTepusyBaTu OpPIEHTOBHO-
OOCNIOHVUBKY aKTMBHICTb LLYpIB 3 eKcnepumeHTanb-
HUM anepriyHMM eHuedanomMieniTom Ha Tni BBEOEHHS
GEe3KNITUHHNX KpiOKOHCepBOBaHUX GionoriyHmx 3acobis
(KEM, KEC Ta KC-MCK).

MATEPIAAU TA METOAU AOCAIAXEHHSA

JocnigkeHHs npoBegeHo Ha 42 HeniHiHux nabo-
paTopHuX wypax-camusax macoto 200-220 r. [lo noyatky
eKkcrnepuMeHTy LWwypu Bnpogosx 14-Tn ai6 nepeGysanu
B YMOBax KapaHTWHY, MiCMs 4Yoro NpoBOAMNacb paHgo-
Mi3aLis Ha rpynv no 7 ocobuH B KOXHIl i3 nogansbimm
YTPYMaHHSIM B yMOBax CTaHO4ApPTHOrO BOAHO-Xap4yoBOro
pauioHy 3 BinbHUM pgocTtynom go Boan Ta ixi [10].
Bci ekcnepumeHTaneHi gocnigxkeHHs Hag nabopatop-
HAMW TBapuMHamMM BWKOHAHO 3 ypaxyBaHHAM BUMOT
«Good Laboratory Practice», BinoGpaxeHunx B HacTaHOBI
«Jlikapcbki 3acobu. HanexHa nabopatopHa npakTukay,
3arBepaxeHoi 3akoHoM YkpaiHu Hakasom MiHicTepcTBa
oxopoHu 3aopos’a YkpaiHu Ne 95 Big 16 ntotoro 2009 p.
i 3 JOTPMMaHHSIM OCHOBHMX nonoxeHb KoHeeHuii Paaun
€Bponu NPo OXOPOHY XpebeTHMX TBapWH, WO BUKOPUCTO-
BYIOTbCS B €KCMEepVMEHTax Ta B iHLUMX HAyKOBMX LiNsx
Bin 18 OGepesHa 1986 p., OupektuBu EBponencebKkoro
napnameHty Ta Pagn €C 2010/63/€C Big 22 BepecHs
2010 p. Npo 3axuCT TBapWH, SIKi BUKOPUCTOBYHOTbCA AN
HayKoBWX Linen, Haka3y MiHicTepcTBa OXOpPOHW 300POB’S
Ykpainu Big 14 rpyaHa 2009 p. Ne 944 «[Mpo 3aTBepaKeHHs
Mopsagky npoBedeHHA [OKMIHIYHOMO BMBYEHHS Tikap-
CbkMx 3acobiB Ta ekcnepTusn MaTtepianiB AOKMIHIYHOrO
BMBYEHHSI nNikapcbkux 3acobiB», 3akoHy YkpaiHu Big
21 motoro 2006 p. Ne 3447-1V «[Mpo 3axucT TBapuH Big
YKOPCTOKOIO NMOBOXXEHHS».

Y aKocTi 6e3kniTUHHUX KpiOKOHCEpBOBaHMX Bionoriy-
HKX 3acobiB y poboTi BukopucTaHo KENM, KEC ta KC-MCK,
sKi 36epiranucst y HM3bKoTeMnepaTypHOMY CepedoBMuLLi.
KEM, KEC ta KC-MCK BukopuctaHo y posax, fki 3a
AaHMMK niTepaTypy NPOSIBNANM TepaneBTUYHUIA edekT
npy ekcrnepuMeHTanbHOMY (KMiHIYHOMY) 3aCTOCYyBaHHi.
Y3aranbHeHHs1 BiAOMOCTEN Npo [OcnigKyBaHHA Geskni-
TUHHKX KpiOKOHCepBOBaHMx BionoriyHnx 3acobis (BKB3)
HaBeggeHo y Tabn. 1.

EkcnepumeHTtansHun AEM € ayToiMyHHOIO Moaennto
nocTBakUMHanNbHMX i napaiHgekuinHux eHuedanomie-
nitiB Ta PC, dka [o3BONSA€ BMBYUTU HE TiNbKN XPOHIYHY
dopMy AeMieniHidyloumMx 3axBoploBaHb, ane W rocTpi
peakTuBHi dopmu eHuedanomienitTie [16]. BioximiuHi,
iMmyHomnoriyHi Ta mMopdornoriyHi 3miHM npu AEM matoTb
MPUHLMMNOBY CXOXiCTb 3 aHanoriyHMMm 3miHamu, Lo
CYNPOBOMKYIOTb  ayTOIMyHHI AeMIENIHI3YIoYi  ypaxeHHs
HepBOBOI CUCTEMM B KniHili, WO Aae niactaBy BBaxaTu
eKkcrnepvMeHTanbHuin anepriyHun eHuedanomienit age-
KBaTHOO Ta onTuManbHow mogennto [17, 18].

of MSCs primarily occur through paracrine mecha-
nisms [6—8]. A novel approach for MS treatment involves
cell-free biotechnological products such as cryoextract
of placenta (CEP), cryoextract of spleen (CES), and con-
ditioned medium from MSCs (MSC-CMs), which have
been reported to possess anti-inflammatory activity [9].

Objective — of this study is to characterize prelimi-
nary research involving rats with experimental allergic
encephalomyelitis treated with cell-free cryopreserved
biological agents (CEP, CES, and MSC-CMs).

MATERIALS AND METHODS

The study involved 42 non-linear laboratory male
rats weighing between 200-220 g. Prior to commen-
cement of the experiment, the rats underwent a 14-day
quarantine period. Subsequently, randomization placed
them into groups of 7 individuals each, housed under
standard conditions with ad libitum access to food
and water [10].

All experimental procedures on laboratory animals
adhered to «Good Laboratory Practice» guidelines as
outlined in the instruction «Medicinal products. Proper
laboratory practice,» approved by the Law of Ukraine
under Ministry of Health Order No. 95, dated Februa-
ry 16, 2009. The study also complied with the funda-
mental principles of the Council of Europe Convention
on the Protection of Vertebrate Animals Used for Expe-
rimental and Other Scientific Purposes, March 18, 1986,
Directive 2010/63/EU of the European Parliament and
Council of the EU dated September 22, 2010, concer-
ning the protection of animals used for scientific pur-
poses, and Ministry of Health of Ukraine Order No. 944,
dated December 14, 2009, «On approval of the
Procedure for conducting preclinical study of medicinal
products and examination of materials of preclinical
study of medicinal products» as well as the Law of
Ukraine No. 3447-1V, dated February 21, 2006, «Onthe pro-
tection of animals from cruel treatment.»

The cell-free cryopreserved biological agents
(CEP, CES, and MSC-CM) utilized in the study were
stored at low temperatures. These agents were
administered at doses previously demonstrated to
have therapeutic efficacy in experimental (clinical)
applications, as per literature findings. Table 1 provides
a summary of information regarding the cell-free
cryopreserved biological agents studied (CEP, CES,
and MSC-CM).

Experimental AEM is an autoimmune model of
post-vaccinal and parainfectious encephalomyelitis
and MS, which allows studying not only the chronic form
of demyelinating diseases, but also acute reactive
forms of encephalomyelitis [16]. Biochemical, immuno-
logical, and morphological changes in AEM are funda-
mentally similar to similar changes accompanying
autoimmune demyelinating lesions of the nervous
system in the clinic, which gives reason to consider
experimental allergic encephalomyelitis as an adequate
and optimal model [17, 18].
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Ta6nuus 1. [1030BUIA pexxnM Ta cTaHgapTU3aLis BUKOPUCTaHUX BE3KMITUHHNX KPIOKOHCEPBOBaHKX GionoriyHmx 3acobis
Table 1. Dose regimen and standardization of used cell-free cryopreserved biological agents

£ > CrangapTmsauis / Standardization
= BwmicT Ha 1,0 mn . o2z
Be3KNiTUHHI KpiOKOHCepBOBaHi | o Eh Moeamer 6e3KNITUHHMX BmictHa 10kr [ 2 s S| £ 8
GionorivHi 3acobu %% CTaHgangsauiT KPIiOKOHCEPBOBaHMUX Macw Tina, mr/kr g' 325 § 5
£ ; ; ; = >
Cell-free cryopreserved = S . sl seeaals, W Content per % Z o g § ‘%
biological agents 2 o J€CtT0 1 Content per 1.0 mi of cell-free | 1.0kgofbody | S 3 53| =%
o 2| standardization . . . S 8«= 0o
9 8 cryopreserved biological weight, mglkg | @ 2 § ©
0 agents, mg/ml 0%
KpioekcTpakT nnaueHTu 25 15 3.75 0.75 [11]
Placenta cryoextract ™| 3aranbHui 6inok ' ’ '
KpioeKkcTpakT cenesiHku 50 general protein 01 050 010 (12, 13]
Spleen cryoextract ’ ' ’ ' ’
KoHauuioHoBaHe cepefnoBuLle
Me3eHxiMmanbHNX cToBOypoBUX ranekTAH-1
KMiTUH 0,6 alectin-1 6,0x10-° 3,60%x10° 0,72x10°° | [14, 15]
Conditioned medium of 9
mesenchymal stem cells

3a ganunmvu [17, 18] AEM, sk i PC, cynpoBogxyeTb-
CA  MOPYLIEHHAM MPOHUKHOCTI remaTtoeHuedaniyHoro
6ap’epy (FEB) i roro dyHkuioHanbHUM ocrabneHHsaMm,
nepuBacKynspHoO 3ananbHol iHdinsTpauieto B LIHC,
PO3BUTKOM nMpouecy AeMmieniHisauii, MNOLKOMKEHHSIM
oniro4eHapouuTiB | aKCOHIB, JOKanbHOK akTuBaLlie
rnianbHuMx KMitTuH [19]. AktuBoBaHi T-knitnHn (CD4+),
iHWi nimdounTtn i makpodarn mirpytots B LIHC yepes
nowkomxennn MEB. lMpoaykuia nimdountamm i rmiane-
HUMKU KNiITUHaMK 3ananbHUX QakTopiB 3yMOBME op-
MYyBaHHSI BOTHWLL, 3ananeHHs, AemieniHiauio i daro-
unTo3 3anuwikis MieniHy [20]. Ha paHHix cTagisx roctpoi
dopmu ekcnepumeHTanbHoro AEM 3ananbHi  umTO-
KiHM [21] i xeMOKiHK [22] MOXYTb iHIiLilOBaTU TOKCUYHWUIA
edeKkT Woao oniroAeHapounTIB, SIKUIA, IMOBIPHO, onoce-
penkoByeTbcst gieto OHIM-o abo BinbHMX pagukanis;
NiOBULLEHHA PiBHA OCTaHHIX 3YMOBIEHO HaAMIpHO
aktmeHicTio NO-cuHTasn [23]. Makpodparu, ski npoHuka-
10Tb B TKaHuHM LHC, moxyTb dharouutyBatu mieniH
i cuHTe3yBaTu (hakTopw, MOTEHUiMHI Hebe3neyHux ana
MieniHOBMX 060MOHOK [24].

AEM wmopgentoBanu LWNAXOM BBEAEHHA Lypam nig-
LWKIPHO B OCHOBY XBOCTa eHuUedaniToreHHoi emynbCii
y po3i 1,0 mn/kr macu Tina. Emynbcia cknaganacbk
3 noBHoro ap'toBaHTa ®perHga — MNMAP (Thermo Fisher
Scientific, CLLUA) Ta romoreHaTy anoreHHoro rorioBHOro
MO3Ky Y cniBBigHowweHHi 1:1 [10, 18].

MA® Bmiwye BakumHy BLIXK (Bin BCG - Bacillus
Calmette—Guerin) abo nonicaxapugu, oTpumaHi 3 MiKo-
GakTtepin Tybepkynbody (Mycobacterium tuberculosis),
cknagHi XVpHi KMCnoTW (oepvBaTtv naHomiHy), onii Ta
emynbratop y cnieeigHoweHHi: 10 mn MNA® = 5 mn 6es-
BOAHOro nadomiHy + 15 mn BaseniHoBoi onii + 50 mr
BOMTOI HarpiBaHHAM BakumHu BLPK. TMA® BBaxawTb
«30MOTUM CTaHOApTOM» af'loBaHTIB i XKOAEH aa’toBaHT
He nepeBepLUyE 3aranbHi IMyHOCTUMYINIOKOYI BnacTu-
BocTi MA® [25-28].

MA® saense coboto emynbCito TUNYy «Boda B Macri»,
fAKa He po3[inseTbCca Ha MacnaHy Ta BoaHy hasu
nig vac TpuBanoro 36epiraHHs. BaseniHoBa onid, ska
BMKopucToByeTbcsa B MMA®D, 3abesnevye Taki Tpu cneum-
divHi MexaHiamu fii: (1) CTBOPEHHS [Aeno aHTUreHy
3 MOBINbHWM BWBINbHEHHAM, (2) 3abesnevyeHHs TpaHc-
NnopTy aHTUreHy 4Yepe3 niM@paTtuyHy CUCTEMY 10O
APEHylouMx nimdaTnyHux By3niB Ta CenesiHkv, ae

According to [17, 18], AEM, like MS, is accompanied
by a violation of the permeability of the blood-brain
barrier (BBB) and its functional weakening, perivascular
inflammatory infiltration in the CNS, the development of
the demyelination process, damage to oligodendrocytes
and axons, and local activation of glial cells [19].
Activated T-cells (CD4+), other lymphocytes and macro-
phages migrate into the CNS through the damaged BBB.
The production of inflammatory factors by lymphocytes
and glial cells leads to the formation of foci of inflam-
mation, demyelination and phagocytosis of myelin
remnants [20]. In the early stages of the acute form of
experimental AEM, inflammatory cytokines [21] and
chemokines [22] can initiate a toxic effect on oligo-
dendrocytes, which is probably mediated by the action
of TNF-a or free radicals; an increase in the level of the
latter is caused by excessive activity of NO synthase [23].
Macrophages that penetrate CNS tissues can phago-
cytose myelin and synthesize factors that are potentially
dangerous for myelin sheaths [24].

AEM was modeled by injecting encephalitogenic
emulsion at the dose of 1.0 ml/kg of body weight into
rats subcutaneously at the base of the tail. The emulsion
consisted of Complete Freund’s Adjuvant — CFA (Thermo
Fisher Scientific, USA) and allogeneic brain homogenate
in a ratio of 1:1 [10, 18].

CFA contains BCG vaccine (BCG - Bacillus
Calmette—Guerin) or polysaccharides obtained from
Mycobacterium  tuberculosis, complex fatty acids
(lanolin derivatives), oils and emulsifier in the ratio:
10 ml of CFA = 5 ml of anhydrous lanolin + 15 ml petro-
leum jelly + 50 mg of heat-killed BCG vaccine. CFA is
considered the «gold standard» of adjuvants, and
no adjuvant surpasses the general immunostimulatory
properties of CFA [25-28].

CFA is a water-in-oil emulsion that does not separate
into oil and water phases during long-term storage.
The petroleum jelly used in CFA provides the following
three specific mechanisms of action: (1) creation of
a slow-release antigen depot, (2) transport of the
antigen through the lymphatic system to the draining
lymph nodes and spleen, where Ilocalized small
antigen depots are created, and (3) interaction with
antigen-presenting cells, including phagocytes, macro-
phages, and DC [28].
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CTBOPIOKOTBECA FOKarni3oBaHi HeBenuki aHTUreHHi aeno
Ta (3) B3aemofis 3 aHTUreHNpPe3eHTYYMMU KNiTu-
Hamu, BKNovatoum caroumtn, Makpodparu ta K [28].

EHuedbanitoreHHy emynbcito And LWypiB rotysanu
3a metoaukoo Hedbogosa O.O. Ta cniBasT. (2017 p.)
[29, 30]. AnoreHHun ronoBHNN MO30K MEXaHIYHO aucnep-
ryBsanM npu KiMHaTHIN TemnepaTypi y romoreHisatopi
BNPOOOBX 3 XB Yy XONogHoMmy OydepHOMY pO34uHi
(0,175 M KCI + 0,1251puc-HCI, pH=7,4) 3 po3spaxyHKy
33,5 mr TkaHuHu Mo3ky + 0,05 mn 6ydepa/100 r macu
Tina wypa. Po34nH aHTUreHy, oTpUMaHuiA 3 roMoreHary
anoreHHoro ronosHoro Mo3ky Ta [1A® y cniBBigHO-
weHHi 1:1 «neperaHsnuy» 3 wWwnpuua B LWNpUL, 4Yepes
nepexigHuK 0O 3aryCHEHHS1 eMynbCii, SKiCTb AKOT KOHTPO-
NoBanu HaHEeCEeHHsIM Kpansi Ha MOBEPXHIO KpWpKaHOT
auctunboBaHoi Boau. Kpanns  crabinbHoi  BoaHO-
MacnsiHOI eMyrnbCii KOPOTKOYacHO 3aHyproBanach, nicng
4oro, He po3Tikal4uncb, NNasana Ha noBepxHi Boan [18].
Mepebir AEM BinbyBaeTtbes y Tpu cTagii [27]:

1 — BIOTBOPEHHS KIOHIB aHTUreHcneumndivyHmx
T- i B-nimcpouurTis;
2 — Mirpadia aHTtureHcneumndidHmnx T-nimcoumnTiB

y TkaHmHu UHC i3 3aranbHOro KpoBOTOKY,
LUTOTOKCMYHA Aisl, NPOAYKLiSi LUTOKIHIB;

3 — nepeposnogin KNiTMHHUX MonynsAuin, 3arnbenb
i Mirpauis aHTureHcneundivyHmx T-nimcpouuntie 3 LJHC.
Mepiog KNiHiYHOro oayXaHHSA TBAPWH, LLO BUXUIN.

JlikyBaHHss AEM nposogunock 3 12-ro no 20-1 AeHb
ekcnepumeHTy. KEIN, KEC ta KC-MCK BBOgUnu uyepes
geHb B/M (ycboro 5 iH’ekuin), BignosigHo Ha 12-i,
14-n, 16-n, 18-n T1a 20-n AHi. Y akocTi pedepeHc-
npenapaTty BUKOPUCTaHO [IHOKOKOPTMKOIA 3 MiHiManb-
HUM MiHEPaNOKOPTUKOIAHUM e(ekToM — MeTUNnpegHi-
3onoH (M), akvi BBogunu B/B B Ao3i 3,4 mr/kr [31].
M € 6a3oBuM npenapatom Y fikyBaHHi 3arocTpeHb PC,
OCKifNbKN MPUrHiYye YTBOPEHHS HOBMX BOMHWL, AeMieni-
Hi3auil LWaAXoM ynoBiNbHEHHs akTmMBauii Ta nponidepadil
T-nimdoumnTiB, iHAYKUIT X anonTo3y y nepudepunyHin
KPOBi Ta NapeHxiMi MO3KY, 3MEHLLEHHS YTBOPEHHS aHTK-
TiN, @ TakoX 3HWXKEHHSI NPOHUKHOCTI reMaTtoeHuedaniy-
Horo Gap’epy [32].

HocnigxkeHHs edekTUBHOCTI 6e3KNITUHHUX KPIOKOH-
cepBoBaHux bGionoriyHnx 3acobie npu AEM nposegeHi
Ha Luypax-camusx, pO3MnoAineHnx Ha 6 rpyn:

| (HeraTMBHUI KOHTPOMb) — iHTaKTHI wWypu (n = 7),
akuM Ha 12-n, 14-n, 16-n, 18-n ta 20-n gHi ekcnepwu-
meHTy B/M BBoaunu 0,9% posumH NaCl B gosi 1,0 mn/kr
Macu Tina wypa;

Il — wypwn 3i 3mogenboBaHum AEM (n = 7) Ges
nikyBaHHS (KOHTpOnbHa rpyna), skum Ha 12-n, 14-i, 16-1,
18- Ta 20-n aHi ekcnepumeHTy B/M BBOAUnu 0,9% pos-
ymH NaCl B gosi 1,0 mn/kr;

Il — wypn 3i 3mopenboBaHum AEM (n=7), skum
Ha 12-i1, 14-i, 16-11, 18-n Ta 20- OHI ekcnepumMeHTy B/B
BBOAMNM pedepeHc-npenapat Ml B gosi 3,4 mr/kr [31];

IV — wypu 3i amogenboBaHum AEM (n = 7), sakum
Ha 12-, 14-in, 16-n, 18- Ta 20-n AHIi ekcnepuMmeHTy
8/m BBoaunu KEM y gosi 2,5 mn/kr [11];

V — wypwn 3i amogenboBaHnm AEM (n = 7), sikum
Ha 12-n, 14-in, 16-n, 18- Ta 20-n AHIi ekcnepuMmeHTy
8/m BBoaunu KEC y posi 5,0 mn/kr [13];

VI — wypwu 3i amopgenboBaHum AEM (n = 7), sikum
Ha 12-, 14-in, 16-n, 18- Ta 20-n AHIi ekcnepuMmeHTy
B/m BBoaunu KC-MCK 'y nosi 0,6 mn/kr [14, 15].

lMoBeaiHkOBI peakuil TBApWH (PyXOBY, AOCNIAHULBKY Ta
€MOLiiHY aKTMBHICTb) OOCMiAXyBanu Yy TecTi «BigkpuTte

npama

Encephalitogenic emulsion for rats was prepared
according to the method of O.0. Nefiodova et al. (2017)
[29, 30]. The allogeneic brain was mechanically disper-
sed at room temperature in a homogenizer for 3 min in
a cold buffer solution (0.175 M KCI + 0.125 Tris-HCI,
pH=7.4) at the rate of 33.5 mg of brain tissue + 0.05 ml
of buffer/100 g body weight of the rat. The antigen solution
obtained from the homogenate of the allogeneic brain
and CFA in a ratio of 1:1 was «distilled» from syringe
to syringe through the adapter to thicken the emulsion,
the quality of which was controlled by placing a drop on
the surface of ice-cold distilled water. A drop of a stable
water-oil emulsion was immersed for a short time, after
which, without spreading, it floated on the surface of the
water [18]. The course of AEM occurs in three stages [27]:

1 — reproduction of clones of antigen-specific T-
and B-lymphocytes;

2 — migration of antigen-specific T-lymphocytes
into the tissues of the central nervous system from
the general bloodstream, direct cytotoxic effect, pro-
duction of cytokines;

3 — redistribution of cell populations, death and
migration of antigen-specific T-lymphocytes from the
CNS. Period of clinical recovery of surviving animals.

AEM treatment was carried out from the 12" to
the 20" day of the experiment. CEP, CES and KS-MSC
were administered every other day by intramuscular
injection (total of 5 injections), on the 12, 14t 16%", 18"
and 20" days, respectively. As a reference drug,
a glucocorticoid with minimal mineralocorticoid effect
was used - methylprednisolone (MP), which was
administered intravenously at a dose of 3.4 mg/kg [31].
MP is a basic drug in the treatment of MS exacerbations,
as it inhibits the formation of new foci of demyelination
by slowing down the activation and proliferation of
T-lymphocytes, inducing their apoptosis in the peri-
pheral blood and brain parenchyma, reducing the
formation of antibodies, as well as reducing the per-
meability of the blood-brain barrier [32].

Studies of the effectiveness of cell-free cryopreserved
biological agents in AEM were conducted on male
sheep, divided into 6 groups:

| (negative control) — intact rats (n = 7), which on the
12t 140 16", 18", and 20" days of the experiment
were injected intramuscularly with a 0.9% NaCl solution
at a dose of 1.0 ml/kg of rat body weight;

Il — rats with simulated AEM (n = 7) without treatment
(control group), which were injected with a 0.9% solution
intramuscularly on the 12, 14 16", 18" and 20" days
of the experiment NaCl in a dose of 1.0 ml/kg;

Il — rats with simulated AEM (n=7), which on the
12t 140 16", 18", and 20" days of the experiment
were injected intravenously with the reference drug MP
in a dose of 3.4 mg/kg [31];

IV — rats with simulated AEM (n = 7), which on the
12t 14% 16", 18" and 20" days of the experiment
were injected intramuscularly with CEP at a dose
of 2.5 ml/kg [11];

V — rats with simulated AEM (n = 7), which on the
12t 14% 16", 18" and 20" days of the experiment
were injected intramuscularly with CES at a dose of
5.0 ml/kg [13];

VI — rats with simulated AEM (n = 7), which on the
12t 14% 16", 18" and 20" days of the experiment
were injected intramuscularly with KS-MSC at a dose
of 0.6 ml/kg [14, 15].
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none», sIkMN 6aslyeTbcs Ha KOHMNIKTi IHCTUHKTMBHOI
MOTMBALii A0 OOCNIAKEHHS HOBOrO OTOYEHHS i TeHAEH-
Uil 4o MiHimi3aLjii MoxnmBoi HeGe3nekn 3 Moro Goky.

YcTaTkyBaHHS TeCTy «BigKpuTe none» Ans Lwypis
siBnsie cobor ocBiTneHy 6iny kBagpaTHy nnatdgopmy
Ha Hixkax po3amipom 80x80 cm, obmexeHy BepTuKarb-
HUMK cTiHkamn Bucototo 40 cm. lignora nnatdgopmun
po3kpecneHa Ha 16 opHakoBWX KBagpaTiB pPO3MipOM
20%x20 cm 3 oTBOpamu («Hipkamuy») giametpoMm 3,5 cm
y LEeHTpi KoXHOro kBagpara. [na gocnigxkeHHst noseaiH-
KOBUX peakuin LypiB no 4epsi nomiwann B UEHTp
KBagpaTHoi nnatgopmMu Ta BNpogoBX 3 XBUMUH PEECTPY-
Banu noBediHKOBI peakuii, siki obpaxoByBanu sik cymy
enizogiB 3a Tunom aktuBHocti [10, 18, 33]: pyxoBa
aKTUBHICTb (KiNbKICTb KBagparTiB, Y SKi 3aiLina TBapuHa);
JocrnigHuubka akTUMBHICTb (CymapHa KinbkicTb nigmno-
MiB Ha 3agHi KiHUIBKM Ta KinbKicTb 3a3unpaHb Ta/abo
06HIOXYBaHb «HipPOK»).

[MoBediHkOBI peakuii LWypiB oOUiHIOBaNu Ha
(BMXigHWI cTaH), 12-1 Ta 21- OHi eKCNePUMEHTY.

CraTtucTnyHy o6pobKy opepaHux pesynsraTiB npo-
BEEHO 3 BUKOPUCTAHHSAM MpPUKNagHOi mporpamu ans
pobotn 3 enekTpoHHMMM Tabnuusammn «Microsoft Office
Excel 2010. OuiHky xapakTepy po3noginy Befn4mH B KOX-
Hi rpyni BMGIPKOBOI CyKyMHOCTi NpoBOAUnM 3 BUKOPUC-
TaHHsaM W-kputepito LLanipo—Binka (Shapiro—Wilk test,
n < 50). OgHopIigHICTL Ancnepcii BU3Ha4Yanum 3a Kpute-
piem JleBeHa (Levene’s test). [ns ouiHKKM 3Ha4dyLlOCTi
BUSIBMEHUX BiAMIHHOCTEN AOCHiAXKyBaHMX MOKa3HUKIB 3a
Pi3HUX YMOB €EKCMNEPUMEHTY MPOBOAMIN CTaTUCTUYHUIA
aHani3 3 BUKOPUCTaAHHAM NapameTpuYHUX KpuTepiis.

lMpn HopmanbHOMY pO3MNOAiNi He3aneXHUX BeruyuH
BIOMIHHOCTI MiX rpynamy Bu3Hadanu nonapHo 3a
t-kputepiem CrblogeHTa. CniBCTaBNEHHs MOKa3HUKIB
OfHiel rpynu npu MOBTOPIOBAHUX BUMIPIOBaHHSX 3a
Pi3HMX YMOB €KCNEPUMEHTY MPOBOAWMMM 3a HenapameT-
puyHum  T-kputepiem BinkokcoHa (Wilcoxon T test).
OTpvMaHi 3Ha4YeHHsi MOpPIBHIOBaNM 3 KPUTUYHUMK MpU
piBHi BiporigHocTi Buwe 95,0% (p < 0,05), Buwe 99,0%
(p < 0,01), Buwe 99,5% (p < 0,005) ta Buwe 99,9%
(p <0,001) Ta poGunM BUCHOBOK NPO MMOBIPHICTb NOXMOKMU.

Lincbposi gaHi y pasi HopmanbHOro posnoginy Benu-
YnH HaBegeHi y Burnagi «M £ m» (M £ SE), pe M —
cepegHe apudmeTuyHe 3HayeHHs, m (SE) — craH-
JapTHa noxubka cepegHbOro apudgmeTnyHoro abo
M (95% [l: 5-95%), ae 95% [l: — 95% posipuun iHTEp-
Ban (Confidence interval — Cl) [34-36].

«0»

PE3YABTATH TA iX OBrOBOPEHHS

BcTtaHoBneHo, WO BBeAeHHs eHuedaniToreHHol
eMynbCii 3 romoreHaTy aroreHHOro rofloBHOrO MO3KY
Ta MNA® y cniBBigHOWeEHHI 1:1 npu3Beno A0 BUPasHUX
posnajiB  OPIEHTOBHO-AOCHIOHULUBKOT — aKTUBHOCTI Y
wypiB Ha 12-ty poby ekcnepumeHTy, Lo Y3roaKysa-
nocb 3 AaHUMK NiTepaTypHUX [Kepen LWoao KriHiYHMX
nposBiB ekcrnepumeHTansHoro AEM [37].

Tak, BCTaHOBNEHO, Lo Y wypiB 3 AEM 6e3 nikyBaHHS
(koHTponbHa rpyna) Ha 12-n OeHb EeKCNepuMEHTY Bia-
Miyanocb ctatucTuyHo BiporigHe (p=0,009) 3HMXEHHSI Ha
78,8% pyxoBOi aKTUBHOCTI BiffHOCHO BUXIOHWNX NMOKa3HWUKIB
y TecTi «Bigkpute none» (Tabn. 2). 3HMKEHHA pyXxOBOT aK-
TMBHOCTI TBapuH 3 AEM BoueBuab 3ymMoBneHe pyxoBuMmu
po3nagamu, siki K BiAoMO xapakTepHi anst xeopux Ha PC.
Hanbinbl nowwmpeHi pyxosi posnagn, onucadi npu PC,

Behavioral reactions of animals (motor, exploratory
and emotional activity) were studied in the «open field»
test, which is based on the conflict of instinctive
motivation to explore a new environment and the
tendency to minimize possible danger from it.

The apparatus of the open field test for rats is
an illuminated white square platform on legs measuring
80x80 cm, bounded by vertical walls 40 cm high.
The floor of the platform is laid out into 16 identical
squares of size 20x20 cm with holes («burrowsy») of
diameter 3.5 cm in the center of each square. To study
behavioral reactions, rats were placed in the center of
a square platform one by one, and behavioral reactions
were recorded for 3 minutes, which were calculated as
the sum of episodes by activity type [10, 18, 33]: motor
activity (the number of squares the animal entered);
exploratory activity (total number of rear-limb climbs
and number of peeks and/or sniffs of «burrowsy).

Behavioral responses of rats were evaluated at «0»
(initial state), 12" and 215t days of the experiment.

The statistical processing of the obtained results
was carried out using the Microsoft Office Excel 2010
application program for working with electronic spread-
sheets. The nature of the distribution of values in each
group of the sample population was assessed using
the Shapiro—Wilk W-criterion (Shapiro-Wilk test, n < 50).
Homogeneity of variances was determined by Levene’s
test. Statistical analysis was performed using para-
metric criteria to assess the significance of the identified
differences in the studied indicators under different
conditions of the experiment.

With a normal distribution of independent values,
differences between groups were determined in pairs
using the Student’s t-test. Comparison of indicators
of one group during repeated measurements under
different experimental conditions was performed using
the non-parametric Wilcoxon T-test. The obtained
values were compared with the critical ones at a proba-
bility level higher than 95.0% (p < 0.05), higher than
99.0% (p < 0.01), higher than 99.5% (p < 0.005) and
higher than 99.9% (p < 0.001) and concluded about
the probability of error.

Digital data in the case of a normal distribution of
values are given in the form «M + m» (M = SE), where
M is the arithmetic mean, m (SE) is the standard error
of the arithmetic mean or M (95% CI: 5-95%), where
95% CI — 95% confidence interval [34—36].

RESULTS AND DISCUSSION

It was established that the introduction of an ence-
phalitogenic emulsion, consisting of an allogeneic brain
homogenate and CFA in a 1:1 ratio, led to significant
impairments in exploratory activity in rats by the 12" day
of the experiment. This finding aligns with data from
the literature regarding the clinical manifestations of
experimental AEM [37].

Specifically, in rats with AEM that received no treat-
ment (control group), a statistically significant decrease
(p=0.009) in motor activity by 78.8% relative to baseline
levels was observed on the 12" day of the experiment
in the «open field» test (Table 2). The reduction in motor
activity in AEM rats is likely due to motor disorders, which
are known to be characteristic of patients with MS.
The most common motor disorders described in MS
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BKMNIOYAOTb CUHOPOM HECMOKINHWUX Hir, TPEMOP, aTakcito,
NapKiHCOHI3M, NapoKcM3ManbHi  OUCKIHESIT, Xxopeto Ta
Ganiam, Miokimito 06nMYYs, BKMOYatouM remicdauianbHumn
cnasm i cnacTuyHy napeTudHy remidbauianbHy KOHTpak-
TYypy, TUKM Ta TypeTuaMm. AHaTOMi4Ha OCHOBa AeskuUX
i3 uMx posnagiB HedoCTaTHbO BMBYEHA, OfHAK 3B’A30K
MK HuMn Ta PC nigTBepmXyeTbCs KMiHIYHUMKW  Ta

include restless legs syndrome, tremor, ataxia, parkin-
sonism, paroxysmal dyskinesias, chorea and balismus,
facial myokymia (including hemifacial spasm and spastic
paretic hemifacial contracture), tics, and Tourettism.
The anatomical basis of some of these disorders is
not well understood, but their association with MS is
supported by clinical and neuroimaging data [38].

HelipoBidyanisauinHumn gaHumm [38].

Tabnuusa 2. Bnnue KC-MCK, KEC ta MI1 Ha pyxoBy akTuBHICTb WwypiB 3 AEM y TecTi «Bigkpute nonex», aéc. (M £ m, 95% [, n=42)
Table 2. The effect of KS-MSK, CES and MP on motor activity of rats with AEM in the «open field» test, abs. (M £ m, 95% CI, n=42)

Ctpok / Term

«0» peHb / «0» day

12-n peHb / 12 day

21-n geHb | 21%tday

28,3+1,1

27,9+1,2

29,0+1,7

conditioned environment of
mesenchymal stem cells

| rpyna IHTaKTHi Wypwn (95% CI: 26,2-30,4) (95% ClI: 25,5-30,3) (95% ClI: 25,7-32,3)
Group 1 tact rats Py = 0,4 [1,5%]% Py = 0,3 [2,5%]%
Pas = 0,2 [4,1%]"?
KoHTpornb 28,9+0,8 6,1+0,8 14,3+1,1
(aneprivyHui ecbeHuedanomienit (95% CI: 27,2-30,5) (95% CI: 4,6-7,7) (95% ClI: 12,2-16,4)
Il rpyna 6e3 nikyBaHHs) Py, = 0,009 [78,7%]® Py < 0,01 [50,5%]®
Group 2 CONTROL Pars < 0,01 [132,6%]%"2
(allergic encephalomyelitis
without treatment)
AnepriyHun ecbeHuedanomienit + 29,6x1,5 7,9+0,6 27,0+1,8
Il rpyna METWUMMNPEAHI30N0H/ (95% Cl: 26,7-32,4) (95% CI: 6,8-8,9) (95% CI: 23,5-30,5)
Group 3 Allergic encephalomyelitis + P, = 0,009 [73,4%]% P = 0,18 [8,7%]%
methylprednisolone Pais < 0,01[243,6%]°"
AnepriyHui ecpeHuedanomMieniT + 28,7+1,3 25,611,5 28,1+1,5
IV rpyna KpPiOEKCTPaKT NnaueHTn (95% Cl: 26,2-31,2) (95% CI: 22,7-28,5) (95% ClI: 25,1-31,1)
Group 4 Allergic encephalomyelitis +
placenta cryoextract
AnepriyHun ecbeHuedanomienit + 5,1+0,6 7,310,3 5,0+0,3
V rpyna KPiOEKCTPaKT CenesiHku (95% CI: 4,0-6,3) (95% ClI: 6,7-7,8) (95% CI: 4,4-5,6)
Group 5 Allergic encephalomyelitis + Py = 0,009 [82,1%]% Py = 0,009 [71,5%]% Py = 0,009 [82,2%]%
spleen cryoextract
AnepriyHui ecpeHuedanomMieniT + 19,9+1,6 14,7+1,3 23,442 .4
KOHOULIOHOBaHe cepenoBuLLEe (95% CI: 16,8-22,9) (95% ClI: 12,2-17,3) (95% CI: 18,7-28,1)
VI rpyna Me3eHXiManbHUX CTOBOLPOBYMX KITiTUH Py < 0,01 [30,8%]* Py < 0,01 [42,5%]% Py < 0,01[16,8%]%
Group 6 Allergic encephalomyelitis + P, < 0,01[286,1%]"* | p,,, <0,01[102,0%]*** | p,, <0,01[368,6%]""?

0,7 < 0,001 < 0,001
P [2,0%] [77,9%)] [50,7%)]
. 0,7 0,1 < 0,001
§ - Paz [2,5%)] [27,9%] [89,0%]
&= 0,9 0,3 < 0,001
&8 Pez [0,5%)] [16,3%] [39,0%]
2 0
D3 0,1 0,2 0,8
g5 [P [11,4%] [18,6%] 13,0%]
T s X
Fg= 0,7 0,2 <0,01
S 3 Pe [2,5%)] [18,6%] [64,0%]
) 0,7 < 0,01 0,01
2 e Pes [2,9%] [34,5%)] [26,5%)]
2~ 0,1 0,4 < 0,001
Pss [15,1%] [7,3%] [45,5%]
0,5 <0,01 0,26
Pes [4,8%)] [36,4%] [13,2%]

Mpumimku: p, , — piBeHb CTATUCTMYHOI BIPOTiAHOCTI PO3GIXKHOCTI NOKa3HWKIB;

[%] — 3Ha4YeHHs1 pO3BiKHOCTEN NOKa3HMKIB Y BiACOTKaX;

IHpekcamu 1, 2, 3, 4, 5, 6 BkazaHO HOMePp rpynu, MiXk NOKa3HMKaMu SKMX NPOBEAEHO MOPIBHAHHS;

IHpekcamn dO, d12 Bka3aHO CTPOKM OOCHIMKEHHS, 3 MOKA3HNKaMU SIKUX NPOBEAEHO MOPIBHAHHSA B AUHAMILL.
Notes: p, , — level of statistical probability of discrepancy of indicators;

[%] — value of indicator discrepancies in percentage;

Indices 1, 2, 3, 4, 5, 6 indicate the number of the group whose indicators were compared;
Indices d0, d12 indicate the terms of the study, the indicators of which were compared in terms of dynamics.
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PyxoBi po3naau y LlypiB cynpoBOgXXyBanucb crtatuc-
Tn4HO BiporigHum (p < 0,01) 3HWXEHHAM OOCiAHULBKOI
akTuBHoOCTI Ha 78,0% BIOQHOCHO BUXIOHMX MOKa3HWUKIB —
CyMapHi KifnbKiCTb NiAMOMIB Ha 3aAHi KiHLIBKM Ta KiNbKiCTb
3a3vpaHb Ta/abo OGHIoXyBaHb «Hipoky» y wypis 3 AEM
Ha 12-n AeHb OOCnigXeHHs B cepedHbOMY CTaHOBWMA

4,1 + 0,9 enizogis (Tabn. 3).

study (Table 3).

Motor disorders in the rats were accompanied by
a statistically significant decrease (p < 0.01) in explo-
ratory activity by 78.0% relative to baseline levels.
The total number of rear-limb lifts and the number of
peeks and/or sniffs of the «kidneys» in rats with AEM
averaged 4.1 + 0.9 episodes on the 12" day of the

Ta6nuusa 3. Bnnue KC-MCK, KEC ta MI Ha gocnigH1LbKy akTUBHICTD LWypiB 3 AEM

y TecTi «BigkpuTe nonex, abc. (M = m, 95% [l, n = 42)

Table 3. The effect of KS-MSK, CES and MP on the exploratory activity of rats with AEM
in the «open field» test, abs. (M £ m, 95% CI, n = 42)

Ctpok / Term «0» geHb / «O» day 12-n peHb / 12" day | 21-i1 geHb / 21t day
18,0+1,4 19,1114 20,3+1,9
| rpyna IHTaKTHI Wypu (95% CI: 15,2-20,8) (95% Cl:16,4-21,9) (95% CI: 16,6—24,0)
Group 1 tact rats Py = 0,37 [6,3%]® Py = 0.1 [12,7%]®
Pye = 0,2 [6,0%]°"
KoHTponb 18,9+1,5 4,1+0,9 5,3+0,9
(aneprivyHni edpeHuedanomienit (95% CI: 15,9-21,8) (95% CI: 2,4-5,9) (95% CI: 3,6-7,0)
Il rpyna 6e3 nikyBaHHs1) Py < 0,01 [78,0%]* Py < 0,01 [72,0%]d0
Group 2 CONTROL Pais = 0,18 [27,6%]*"2
(allergic encephalomyelitis
without treatment)
AnepriyHun edeHuedanomieniT + 20,1+1,8 5,1+1,1 14,3+1,3
Il rpyna METUMNPEAHI30NoH/ (95% CI: 16,6—-23,7) (95% ClI: 2,9-7,4) (95% CI: 11,7-16,9)
Group 3 Allergic encephalomyelitis + Py < 0,01 [74,5%]% Py = 0,03 [29,1%]®
methylprednisolone P, < 0,01 [177,8%]"2
AnepriyHun edpeHuedanomienir + 16,6+1,8 6,3+0,6 14,6+1,5
IV rpyna KPIOEKCTPaKT nnaLeHTu (95% CI: 13,0-20,2) (95% CI: 5,2-7,4) (95% CI:11,6-17,5)
Group 4 Allergic encephalomyelitis + Py < 0,01 [62,1%]® Py = 0,12 [12,1%]*
placenta cryoextract P, < 0,01 [131,8%]"2
AnepriyHun edpeHuedanomienit + 19,7+1,6 4,1+£0,8 11,9+1,4
V rpyna KPIOEKCTPAKT CenesiHku (95% Cl: 16,6—22,8) (95% Cl: 2,6-5,7) (95% ClI: 9,1-14,6)
Group 5 Allergic encephalomyelitis + Py < 0,01 [79,0%]® Py < 0,01 [39,9%]®
spleen cryoextract P, < 0,01 [186,2%]"2
AnepriyHun ecpeHuedanomienit + 18,1£1,3 4,9+0,4 21,7£1,1
KOHAVLiOHOBaHe cepeosuLLe (95% CI: 15,5-20,8) (95% CI: 4,1-5,6) (95% CI: 19,6-23,8)
VI rpyna Me3eHXiManbHUX CTOBOLPOBUX KMiTUH Py < 0,01 [73,2%]® Py < 0,01 [19,7%]®
Group 6 Allergic encephalomyelitis + P, <0,01[347,1 %]¢12
conditioned environment of
mesenchymal stem cells
0,7 < 0,001 < 0,001
Pz [4,8%] [78,4%)] [73,9%]
) 0,6 0,5 < 0,001
§ = Paz [6,8%] [24,1%)] [170,3%]
&3 0,4 0,1 < 0,001
c P
8__‘8“ 4-2 [12,1%)] [561,7%)] [175,5%]
@5 0,7 1,0 0,002
g = = Ps. [4,5%] [0%] [124,3%]
£2= 0,7 05 <0,001
E % Po2 [3,8%] [17,2%)] [310,8%]
592 0,2 0,4 0,8
2 2 Pas [17,7%] [22,2%] [2,0%]
2 = 0,9 0,5 0,2
Psa [0%] [19,4%)] [17,0%]
0,4 0,8 < 0,001
Pes [9,5%] [5,6%] [562,0%]

Mpumimku: p, , — piBeHb CTATUCTUYHOT BiPOTiAHOCTI PO3GIKHOCTI NOKa3HUKIB;

[%] — 3Ha4YeHHs1 po3bi>KHOCTEW NOKA3HUKIB Y BiACOTKAX;
IHoekcamu 1, 2, 3, 4, 5, 6 BKazaHO HOMeEP rpynu, MiXk NOKa3HMKaMM SIKUX NMPOBEAEHO MOPIBHAHHS;
IHoekcamun dO, d12 Bka3aHO CTPOKM OOCHISKEHHS, 3 MOKA3HUKaMM SIKMX NPOBEAEHO MOPIBHAHHS B AVHAMILL.

Notes: p, , — level of statistical probability of discrepancy of indicators;
[%] — value of indicator discrepancies in percentage;
Indices 1, 2, 3, 4, 5, 6 indicate the number of the group whose indicators were compared;
Indices dO, d12 indicate the terms of the study, the indicators of which were compared in terms of dynamics.
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Ha 21-i geHb eKkcnepuMeHTy Y LypiB KOHTPOMbHOI
roynu 3 AEM 6e3 nikyBaHHs BigMiYeHO BigHOCHWIA
perpec nopyLieHb OpPiEHTOBHO-A0CNIAHULBKOT aKTUBHOCTI,
npote AocnigkyBaHi MOKa3HWKM 3anuiianucb 3HavyHo
HWXXYMMU 33 TX BUXIOHI 3Ha4YeHHS. Tak, pyxoBa aKTUBHICTb
wypie 3 AEM Ha 21-1 AeHb eKCnepuMeHTYy CTaTUCTUYHO
BiporigHo (p < 0,01) BaBivi nocTynanacb BUXiAHMM NOKas-
HWKaMm y TBapuH BIiOMOBIAHOI rpynu, ane B TOW Xe 4ac
Ha 132,6% craTtuctnyHo BiporigHo (p < 0,01) nepeswy-
Bana nokasHukuM Ha 12- OeHb eKCNepUMEHTY Ta CTaHO-
BMMa BignosigHo B cepegHbomMy 14,3 + 1,1 kBagparis,
y SiKi 3aiwna TBapuHa (auB. Tabn. 2).

[ocnigHvubka akTUBHICTb Yy TBapuUH KOHTPOMbHOI
roynu B AuHamiui po3sutky AEM BigHOBntoBanach
3Ha4YHO MEHLLOK Mipoto. BcTaHoBNEHO, WO Ha 21- OeHb
€eKCMeprMEHTY CcymapHa JochigHuubka  akTUBHICTb
wypis 3pocna (p = 0,18) nuwe Ha 27,6% BiAHOCHO
nokasHukie Ha 12-i geHb (guB. Tabn. 3).

Y akocTi pedepeHc-npenapaty y AOCAISKEHHI BUKO-
PUCTaAHO CWSIbHOLIKOUNIA FNHOKOKOPTMKOCTEPOI i3 LUMpO-
KOO TepaneBTUYHOW [i€to, SIKMA € «30MoTMM CTaH-
JapTomM» npu MiKyBaHHI UINOi HU3KM 3ananbHUX Ta
ayToiMyHHUX 3axBoploBaHb. Bigomo, wo y nauieHTiB
3 PC BHyTpILLHbOBEHHE NiKyBaHHA METUINPEeaHI30MOHOM
mMoayntoe npodini ekcnpecii reHis CD4+ T-nimcouuTis,
BOHO TaKOX MOXe iHAYKYBaTW PO3LIMPEHHsT Treg-KniTuH
i 3MeHLLYBaTU CeKkpeLito npo3ananbHUX LUTOKIHIB, TakuM
YMHOM norerwytodn  nepebir  3axeBoptoBaHHa  [39].
MeTunnpegHisonoH y M'siTb pasiB CUNbHIWWA 3a CBOIMU
npoTm3anansHUMKM BNacTUBOCTSIMU, MOPIBHAHO 3 rigpo-
KOPTM30HOM, 3 MiHIManNbHOK MiHEPANOKOPTUKOIOHOW
aKTUBHICTIO, NOPIBHAHO 3 ocTaHHIM [40].

BctaHoBneHo, wo n’'atupasoBe BBedeHHs M
(Ha 12-in, 14-in, 16-n, 18-n Ta 20-A OHi ekcnepuMeHTY)
y wypis 3 AEM npuBeno [0 BiOHOBMEHHS PYyXOBOI
aKTUBHOCTI Yy WypiB Ha 21-N OeHb EeKCNepUuMeHTy —
BKa3aHuM MOKa3HUK cTaTUCTU4HO BiporigHoro (p < 0,01)
3pic y 3,4 pa3u BIiOHOCHO MOKa3HWKIB Ha 12- OeHb,
Ta craHoBuB BignosigHo 27,0 + 1,8 kBagparti, y sKi
3aiwna TBapuHa, Wwo nuwe Ha 8,7% 6yno Hwux4de
(p = 0,18) 3a BuxigHi NokasHukn (ouB. Tabn. 2).

HocnigHvubka akTuBHICTb wWwypiB 3 AEM BigHoBMIO-
Banacb MEHLLUOI MipOol, HiXK pyxoBa akTUBHICTb —
CymapHa KinbKiCTb eni3ofiB AoCnigHULBKOI aKTUBHOCTI
Ha Tni BBegeHHs Ml Ha 21- AeHb eKCnepumMeHTy cTa-
TUCTMYHO BiporigHo (p < 0,01) 3pocnay 2,8 pa3su BigHOCHO
NMoKasHWKiB Ha 12-N OeHb eKCnepuMeHTy Ta CTaHoBWNa
14,3 + 1,3 eni3oniB B cepefHboMy (amB. Tabn. 3).

Ha Ttni 3acTtocyBaHHs BCiX AOCnimxyBaHUX Ge3kni-
TUHHUX KPIOKOHCEPBOBaHMX BionoridyHMx 3acobiB y LiypiB
3 AEM Bigmiyanacb TeHOeHUi 00 BiAHOBMEHHSA $K
pyX0BOI, TaK i 4OCMIAHWLBbKOI aKTUBHOCTI TBapwuH y TecTi
«BigKpUTE None».

AHani3  BiOHOBMEHHs1 pPyXOBOi  aKTMBHOCTI  Ha
21-n geHb ekcnepumeHTy y wypis 3 AEM nokasas, wwo
HaviBUpasHille 3a3HayeHu MOKa3HUK 3pocTaB Ha Tni
n’atupasoBoro BeegeHHss KC-MCK (p < 0,01), a HalimeHn-
we (p < 0,01) pyxoBa aKkTUBHICTb BigHOBMUMAChb Yy LUYpIB,
sakum Beogunu KEC. 3a 3gaTHicTio BigHOBNIOBaTU pyXoBY
aKTUBHICTb (BiACOTOK 3MiH MOkas3HuKa Ha 21-wy [Ooby
BiOHOCHO MokasHuka Ha 12-Ty poby) npu AEM y wypis
pocnigkyBaHi 6e3kniTUHHI KpiokoHcepBoBaHi  GionorivHi
3acoby MoxHa po3TallyBaTM Yy Takii MNocnigoBHOCTI:
KC-MCK (368,6%) > KEIl (286,1%) > KEC (102,0%).
Bapto 3a3Haumtu, WO Ha Tni 3actocyBaHHa KC-MCK
pyxoBa akTMBHICTb LWypiB 3 AEM HamBupasHiwe Big-

On the 21st day of the experiment, the rats in the
control group with AEM (without treatment) showed
a partial regression of impairments in exploratory activity,
but the observed indicators remained significantly lower
than their initial values. Motor activity in these rats was
statistically significantly (p < 0.01) lower by half compared
to their initial levels. However, it was significantly higher
by 132.6% (p < 0.01) compared to the 12" day of the
experiment, with an average of 14.3 + 1.1 squares
entered (Table 2).

Exploratory activity in the control group animals
showed a much lesser degree of recovery. By the
21t day, total exploratory activity increased by only 27.6%
(p = 0.18) compared to the 12th day indicators (Table 3).

As a reference drug in the study, a potent gluco-
corticosteroid, known as the «gold standard» in treating
various inflammatory and autoimmune diseases, was
used. Intravenous methylprednisolone (MP) treatment
in MS patients is known to modulate gene expression
profiles of CD4+ T-lymphocytes, induce the expansion
of Treg cells, and reduce pro-inflammatory cytokine
secretion, thus ameliorating the disease course [39].

Methylprednisolone is five times stronger than
hydrocortisone in its anti-inflammatory properties, with
minimal mineralocorticoid activity [40].

It was established that five administrations of MP
(onthe 121", 14 16", 18", and 20" days of the experiment)
in rats with AEM led to the recovery of motor activity
by the 21st day. The motor activity significantly increased
(p < 0.01) by 3.4 times compared to the 12" day,
averaging 27.0 £ 1.8 squares entered, which was only
8.7% lower (p = 0.18) than the initial indicators (Table 2).

The exploratory activity of rats with AEM was restored
to a lesser extent than the motor activity — the total
number of episodes of exploratory activity against the
background of the introduction of MP on the 21st day of
the experiment statistically significantly (p < 0.01)
increased by 2.8 times compared to the indicators
on the 12" day experiment and was 14.3 + 1.3 episodes
on average (see Table 3).

Against the background of the use of all investigated
cell-free cryopreserved biological agents in rats with
AEM, a tendency to restore both motor and exploratory
activity of animals in the «open field» test was noted.

The analysis of the recovery of motor activity on the
21st day of the experiment in rats with AEM showed that
the most clearly indicated indicator increased against
the background of the five-time introduction of MSC-CM
(p < 0.01), and the least (p < 0.01) motor activity was
restored in rats injected with CES. According to the
ability to restore motor activity (percentage of changes
in the indicator on the 21st day relative to the indicator
on the 12" day) with AEM in rats, the investigated
cell-free cryopreserved biological agents can be
arranged in the following sequence: KS-MSC (368.6%) >
CEP (286.1%) > CES (102.0%). It is worth noting that
against the background of the use of MSC-CM, the
motor activity of rats with AEM was most clearly restored
to the level of initial indicators and was smaller (p < 0.01)
by only 16.8%, respectively 28.1 + 1.5 squares per
«0O» day and 23.4 + 2.4 squares on the 21t day of the
experiment (see Table 2). At the same time, all studied
biological agents were inferior in their ability to restore
the motor activity of rats with AEM on the 21t day of the
experiment to the reference drug methylprednisolone.
Thus, CES was inferior by 45.5% (p < 0.001) in the
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HOBMOBanach A0 PiBHA BUXiOHMX MOKa3HUKIB Ta Oyna
MeHwoi (p < 0,01) nuwe Ha 16,8%, BianosigHO
28,1 + 1,5 kBagpartie Ha «0» geHb Ta 23,4 + 2,4 kBagpa-
TiB Ha 21-11 AeHb ekcnepuMeHTy (aue. Tabn. 2). B Ton xe
yac, yci pgocnigxyBaHi 6ionoriyHi 3acobu noctynanuch
3a 3[0aTHICTI0 BiQHOBMIOBATU PYXOBY aKTUBHICTb LUYpIB
3 AEM Ha 21-i peHb ekcnepumeHTy pedepeHc-
npenapaty MetunnpegHisonory. Tak, KEC Ha 45,5%
(p < 0,001) noctynanocb 3a 34aTHICTIO BigHOBMOBATU
pyxoBy aktuBHictb MI, a KC-MCK nocrtynanoch
HaimeHwe — nuwe Ha 13,2 (p = 0,26) nokasHwkam
wypis, sikum Beoamnu MMM (gue. Tabn. 2).

[ocnimkeHHs AocnigHNLBKOT akTUBHOCTI Wwypis 3 AEM
nokasano, WO BBEAEHHS AOCHiMXYBaHUX OGionoriyHnx
npenaparis NPMBOAMIO OO BiOHOBMEHHS 3a3Ha4eHOoro
CneKkTpa akTMBHOCTI Yy LWypiB Ha 21-1 AeHb ekcrnepumMmeH-
Ty. BctaHoBneHo, KC-MCK T1a KEC nepeuLlyBanu edek-
TnBHicTb Ml 3a 3paTHicTIO BigHOBMOBATWM OOCHIAHWLb-
Ky akTuBHiCTb wypie 3 AEM, wo moxe BkasyBaTu Ha
iX He nuwe npoTu3ananbHy akTUBHICTb, a U MOXIUBY
HeMpoONpoOTEKTUBHY Ail0 Ha Moaeni [OocnigXKyBaHOro
ayTOiIMyHHOr0O HerMpoaereHepaTUBHOMO 3aXBOPIOBAHHS.

3a 3patHicTio BigHOBMIOBATU AOCAIOHULBKY aKTWB-
HicTb y wypieB 3 AEM Ha 21-i geHb ekcnepuMmeHTy
pocnigkyBaHi 6e3kniTUHHI KpiokoHcepBoBaHi GionorivHi
3acoby MoxHa po3TallyBaTW Yy Takill MNOCMiAOBHOCTI
(BigCOTOK 3MiH nokasHuka Ha 21-wy Aoby BigHOCHO
nokasHuka Ha 12-Ty goby): KC-MCK (347,1%; p < 0,01) >
KEC (186,2; p < 0,01) > KEIN (131,8%; p < 0,01).

BUCHOBKHU

Possutok AEM y LwwypiB cynpoBoaXyBaBCcA Bupas-
HUMW po3nagamm OpPiEHTOBHO-AO0CIAHMLBKOT aKTUBHOCTI.
Ha 12-ty poby ekcnepuMeHTy BMMi4anoCb CTaTUCTUYHO
BiporigHe (p = 0,009) 3HwkeHHs Ha 78,8% pyxoBoi
aKTMBHOCTI, Ta cTatucTuyHo BiporigHe (p < 0,01)
3HWKEHHAM OOCNIAHULBKOT aKTMBHOCTI LWypiB 3 AEM
Ha 78,0%, BigHOCHO BUXiOHUX NOKa3HUKIB.

3a 3paTHICTIO  BiQHOBMIOBATW PYXOBY aKTMBHICTb
(BiocoToK 3MiH nokasHuka Ha 21-wy p[oby BigHOCHO
nokasHuka Ha 12-ty poby) npu AEM y wypiB gocnigxy-
BaHi Ge3kniTMHHI KpiokoHcepBoBaHi GionoriyHi 3acobu
MOXHa posTawyBaTh y Takiin nocnigosHocTi: KC-MCK
(368,6%) > KEI (286,1%) > KEC (102,0%).

3a 3parHicTiO BigHOBMIOBATU AOCNIOHULBKY aKTWB-
HicTb y wypiB 3 AEM Ha 21-i geHb eKcnepuMeHTy
pocnigkyBaHi 6e3kniTUHHI  KpiokoHCepBOBaHi  BionorivHi
3acobM MOXHa po3TawyBaTu Yy Takil MOCHiAOBHOCTI
(BigcoToK 3MiH nokasHuka Ha 21-wy p[oby BigHOCHO
nokasHuka Ha 12-ty goby): KC-MCK (347,1%; p < 0,01) >
KEC (186,2; p < 0,01) > KEI (131,8%; p < 0,01).

CMUCOK BUKOPUCTAHOI AITEPATYPU

1. Haki M., Al-Biati H.A., Al-Tameemi Z.S., Ali |.S., Al-Hussaniy H.A.
Review of multiple sclerosis: Epidemiology, etiology, pathophysiology,
and treatment. Medicine (Baltimore). 2023. Vol. 103(8). e37297 p.
DOI: https://doi.org/10.1097/MD.0000000000037297

2. Engelhardt B., Comabella M., Chan A. Multiple sclerosis:
Immunopathological heterogeneity  and its implications.
European journal of immunology. 2022. Vol. 52(6). P. 869-881.
DOI: https://doi.org/10.1002/eji.202149757

3. Tnagknx ®.B. Ponb ayToiMyHHUX MpoLECiB Npu AeMiEniHi3youmnx
3aXBOPIOBAHHSIX HEPBOBOI CUCTEMM: POKYC Ha PO3CISiHUIA CKIepos.
MixHapodHuli HeepomnoeidHul xypHan. 2023. Ne 19(7). C. 223-232.
(InUkrainian). DOI: https://doi.org/10.22141/2224-0713.19.7.2023.1026

ability to restore the motor activity of MP, and MSC-CM
was the least inferior — only by 13.2 (p = 0.26) to the
indicators of rats injected with MP (see table. 2).

A study of the research activity of rats with AEM
showed that the introduction of the studied biological
drugs led to the restoration of the specified spectrum
of activity in rats on the 21t day of the experiment.
It was found that KS-MSC and CES exceeded the
effectiveness of MP in terms of the ability to restore
the research activity of rats with AEM, which may indicate
not only their anti-inflammatory activity, but also
a possible neuroprotective effect on the model of the
studied autoimmune neurodegenerative disease.

According to the ability to restore research activity
in rats with AEM on the 21t day of the experiment,
the investigated cell-free cryopreserved biological
agents can be arranged in the following sequence
(percentage of changes in the indicator on the 21t day
relative to the indicator on the 12t" day): MSC-CM
(347.1%; p < 0.01) > CES (186.2; p < 0.01) > CEP
(131.8%; p < 0.01).

CONCLUSIONS

The development of AEM in rats was accompanied
by pronounced disorders of orientation and research
activity. On the 12" day of the experiment, a statistically
significant (p = 0.009) decrease in motor activity by
78.8% was observed, and a statistically significant
(p < 0.01) decrease in exploratory activity of rats with
AEM by 78.0%, relative to the initial indicators.

According to the ability to restore motor activity
(percentage of changes in the indicator on the 21st day
relative to the indicator on the 12" day) in AEM in rats,
the investigated cell-free cryopreserved biological
agents can be arranged in the following sequence:
MSC-CM (368.6%) > CEP (286.1%) > CES (102.0%).

According to the ability to restore research activity
in rats with AEM on the 21t day of the experiment, the
investigated cell-free cryopreserved biological agents
can be arranged in the following sequence (percentage
of changes in the indicator on the 21t day relative to the
indicator on the 12" day): MSC-CM (347 ,1%; p < 0.01) >
CES (186.2; p < 0.01) > CEP (131.8; p < 0.01).
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Prospects for further research

The results of this study indicate the need for further in-depth
investigation into the neuroprotective properties of the cell-free
cryopreserved biological agents under examination in auto-
immune neurodegenerative diseases.
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