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Pedrepart: Y pobi nogaHo ekcnepmmeHTanbHe o6rpyHTyBaHHsSI MOXIMBOCTI KOPEKLi LLUTOKIHOBOro Npodinto opraHiaMy st 3HWKEHHS
3ananeHHs y MuLen 3 af’toBaHTHUM apTPUTOM LUMSIXOM KOMGIHOBAHOro 3acTOCyBaHHsI Niodini3oBaHOro NEWKOKOHLLEHTPATY KOPAOBOI
kpoBi noguHu (nS1KKI) Ta kpioekctpakTy nnaueHTy nioguHn (KEMJT). Ag’toBaHTHWUIA apTpuT BUKNMKanu y muwew ninii CBA/H. Ha 7-y noby
nicns iHaykuii natonorii TBapuHam Beoaunu nS1KKI ta kEMJ1 okpemo abo y kombGiHauii. Ha 14 i 28-y nobu cnocTepexeHHs Tepanes-
TUYHY Ail0 NposiBNAnu Bci BBefeHi npoayktn. Ha 28-y noby cnoctepexeHHs1 eddekTUBHICTL koMGiHOBaHoOI Aii obpaHux npoaykTiB
Gyna BuLLe NopiBHSIHO 3 MoHoTepanieto B 3,1 i 2,5 pasa (BianosigHo) B pe3ynbraTi iX CUHeprii BiQHOCHO 3HWXXEHHS iHOEKCY apTpuTy,
koHueHTpauii ®HMNa, sBnnmey NJIKKI1 Ha piBeHb IPHy i KETJ1 Ha piBeHb 1J1-6.

KntouoBi cnoBa: ag’toBaHTHWUIA apTpuUT, LIUTOKIHK, Nioginisais, NenKoKOHLEHTpaT KOPAOBO| KPOBI NHOAMHN, KPIOEKCTPaKT NiaueHTH.

Abstract: In this work, we experimentally substantiated the possibility of correcting the cytokine profile to reduce the inflammation
in mice with adjuvant arthritis (AA) via combined use of lyophilized human cord blood leukoconcentrate (IHCBL) and cryopreserved
human placental extract (cHPE). Adjuvant arthritis was modelled in CBA/H mice. To day 7 after pathology induction, the animals
were injected with IHCBL and cHPE singly or in combination. To days 14 and 28 of observation, all the introduced products showed
a therapeutic effect. To 28 day of observation, the efficiency of combined use of IHCBL and cHPE was 3.1 and 2.5 times higher vs.
the monotherapy (respectively), likely resulting from their synergy in respect to a decrease in arthritis index, TNFa concentration,

impact of IHCBL and cHPE on IFNy and IL-6 levels.

Key words: adjuvant arthritis, cytokines, lyophilization, human cord blood leukoconcentrate, placental cryoextract.

BaxxmuBa ponb y XpoHi3auii, mporpecyBaHHi cy-
IJ1000BOTO 3alajJCHHS Ta MOJANBIIOMY PO3BHUTKY
ayTOIMyHHOI peakuii y XBOpPHX Ha PEBMATOiTHHIA
aptput (PA) HaneXuTh LHUTOKIHOBOMY AMCOaIaHCy
(mapgnmumkoBid mpoxykuii iHTepneikinis (IJI) II-1,
1J1-6, dakTopy Hekpo3y myxaunu o (PHIIa)) Tta cu-
Hepriuanomy npurHidenuto 1JI-4, 1JI-10. Tatepdepon
v (I®GHyY) Takox po3mISAacThes K Ipo3armaibHAN
IIATOKIH, KU OIOCEPEAKOBYE ayTOIMYHHI MPOIICCH
IUIIXOM aKTHBallii MakpodariB i peryismii ix Bia-
moBizi 3 3amydeHasM T-xemmnepi tumy 1 (Tx1) [13].
Bimomo, mo 1JI-2 Bonomie mpo3amanbHO0 €0 TpU
PA, 3ab6e3neuye 3poctanns i nudepenuioBaHHs T-
i B-mimdonurie, crumymoe [OHy, pazom 3 1JI-12
CHpsSIMOBYE PO3BUTOK HaiBHHX Tx y Oik Tx1. OcraH-
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Cytokine imbalance (an excess production of
interleukins (IL) IL-1, IL-6, tumor necrosis factor
o (TNF-a)) and a synergic suppression of IL-4, IL-
10 are crucial in chronicity and progression of joint
inflammation, and further development of auto-
immune reaction in the patients with rheumatoid
arthritis (RA). Interferon y (IFNy) is also considered
as a pro-inflammatory cytokine which mediates
the autoimmune processes via macrophage activa-
tion and regulation of their response by involving
T-helper type 1 (Thl) [18]. It is well known that
IL-2 has a pro-inflammatory effect in RA, ensures
growth and differentiation of T- and B-lymphocytes,
stimulates IFNy, and together with IL-12 directs
the naive Th development towards Thl. Recently,
"Institute for Problems of Cryobiology and Cryomedicine of the National
Academy of Sciences of Ukraine, Kharkiv, Ukraine
2 Interdepartmental Scientific Center for Cryobiology and Cryomedicine

of the National Academy of Sciences of Ukraine, Academy of Medical
Sciences and Ministry of Health Care of Ukraine, Kharkiv, Ukraine

*To whom correspondence should be addressed:
23, Pereyaslavska str., Kharkiv, Ukraine 61016;
tel.:+380 57 373 7435, fax: +380 57 373 5952
e-mail: cryopato@gmail.com

Received 15, March, 2021
Accepted 18, May, 2022

© 2022 A.N. Goltsev, et al. Published by the Institute for Problems of Cryobiology and Cryomedicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



HIM YacoM y AOCHiIKeHHAX maroreHe3dy PA 3HauHa
yBara MpUIUIAETbCS BUBYCHHIO cyOmomymauii Tx17-
KIIITHH, IO TPOAYKYIOTh mpo3ananbHuil 1JI-17A,
sikuit pazom 3 [JI-1 1 ®HIIo BrmmBae va p38-MAIIK-
KacKaJl, BUKIMKAIOYN TIiIEPIPOIYKITiIO IpO3arajib-
HUX ITUTOKIHIB cHHOBIOIMTaMu. [Ipn mboMy HaKOTIH-
YeHO JIaHi om0 HeoxHo3HadHoi pom [OHy mix gac
po3BUTKY 3anajieHHd. Tak, y xBopux Ha PA 3 rema-
tutoM B, C mokazano npurHidenHs npomykiii IOHao
ta I[OHy. Hopmanbhuii piBeHs iHTEp(EPOHIB y TAKUX
namieHTiB OyB KpuTepieM edeKTHBHOCTI Tepamii i,
SK TIPaBUJIO, BiH 30iraBcs 3 MONIMIICHHSM Iepediry
PA[1].

BusHaueHHs LUTOKIHIB y po3BUTKY PA BaxiuBe
IUIsl pO3pOOJICHHST W MPOBEACHHS aHTUIUTOKIHOBOI
Tepamii [13], sixka cripsMoBaHa Ha MIBUIKE YCYHEHHS
cumntoMiB PA, Koy 3acTOCyBaHHS IIUTOCTATHKIB €
HeepexTuBHUM. [lpm 1IBOMY Oe€3MEKa TAaKOTO JIKY-
BaHHS 3aJIMIIAETHCS TIPEIMETOM OOTOBOPEHHS Yepe3
BHHHUKHEHHS y TIAII€HTIB TSHKKUAX YCKIIATHEHD 3 O0KY
IUXallbHOI cucTeMHu Ta mikipu. Kpim Toro, y xBopux
13 TeNaToTPONHOIO 1H(EKLIEI0 MPOBEACHHS OMHUCAHOT
TaKTHKH JiKyBaHHS PA sk iHTEpKypEeHTHOTO 3aXBO-
PIOBaHHS HEMOXIIMBE, OCKUIBKM TependadaeThest
TpHBaJje 3aCTOCYBAaHHsS HECTEPOIAHUX MPOTHU3ANAIIb-
HMX 3ac001B, IO BOJIOZIIOTH T'€NaTOTOKCHUYHICTIO
1 aKTUBYIOTb XpOHIUHI a00 roctpi iHdeKuiiHi mpo-
LECH.

3 omIAIOM Ha BUIIEBUKIAACHE YBary KIIHIITUCTIB
MIpUBEpPTaE KOMOIHOBaHA Tepalis (3aco0H, SKi Mi-
CTSATh JIEKUJIbKA CYOCTaHIIIN 3 PI3HOIO 32 MEXaHI3MOM
i 610JI0T1YHOIO aKTUBHICTIO 1 BIUIMBAIOTh HA BIAMIH-
Hi MTaTOTEHETHYHI CKJIaOBiI XBOpoOw). Takumu Biia-
CTHBOCTSMH BOJIOIIIOTH MPOAYKTH eMOpioderorma-
uenrapaoro komiuiekcy (IIEDIIK): xopmoBa kpos
momuan (KKJI), 30kpeMa, eiKOKOHLEHTpAT KOpAo-
Boi kpoi moauHn (JIKKJI) Ta kpiokoHcepBOBaHUii
exkctpakt minaneHTH JonuHu (KEITD). Pesynmsratm
MOTIEPEAHIX JOCIHiIKeHb MOKa3aly, IO IMpenapaTy
Ha ocHoBi KKJI 1 maneHTr MaroTh IPOTHUBIPYCHY aK-
THUBHICTb, MOAYJIIOIOTh (DYHKIIT IMyHOKOMIICTEHTHHX
KJIITHH, KOPUTYIOTh IIUTOKIHOBHM CTAaTyC OPTaHi3MY.
ChOromHI PO3MISINAETHECS MOXKIMBICTE BHKOPHUCTAH-
HS B SKOCTI HPOQIIaKTHYHOIO Ta/abo TeparmeBTHY-
voro migxomy KKJI Ta rymopambHHX CyOCTaHITiit
TUTALEHTH (XEMOKIHIB 1 IIUTOKIHIB), SIKi MPOSBISAIOTH
MPOTHUBIPYCHY aKTHUBHICTh Y KOOPIUHALIT 3 iIMyHHOIO
cuctemoro narnientis 3 COVID-19 [4].

Bxutouennst KKJI mo mpotokomiB iMyHOTeparmii
BHUMara€e CTBOPEHHs ii 3amaciB y KpioOaHKax 3a J0-
MOMOTOI0 METOIIB 3aMOpPOXKYBaHHS Ta Jiodimiza-
mii. Ha cporomni moka3aHo e(pEeKTHBHICTH BHUKOPH-
ctanHs kpiokorcepBoBaHoi KKJI Ta i KOMIIOHEHTIB
y npodinaktumi rpuny (mram A/Bikropis (H3N2))
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much attention has been paid to study the Thl7
cell subpopulation, producing the proinflammatory
IL-17A, which, together with IL-1 and TNFa,
affects the p38-MAPK cascade via inducing the
proinflammatory cytokine hyperproduction by syno-
viocytes. Herewith, the findings on an ambiguous
role of IFNy in inflammation development have been
accumulated. For example, the RA patients with
hepatitis B and C showed the inhibition of IFNa and
IFNy production. In these patients, a normal level
of interferons was the criterion for therapy efficiency
and generally coincided with the RA course impro-
vement [2].

Cytokine detection in RA development is impor-
tant to design and implement the anti-cytokine the-
rapy [18], aimed at a rapid elimination of RA
symptoms when the applied cytostatics are unefficent.
However, the safety of such treatment remains
a subject of discussion due to severe respiratory
and skin complications in patients. In addition, the
described tactics of RA therapy as an intercurrent
disease in the patients with a hepatotropic infection
is impossible, since it assumes a long-term use of
nonsteroidal anti-inflammatory drugs being he-
patotoxic and able to activate either chronic or acute
infectious processes.

Proceeding from the mentioned above the atten-
tion of clinicians is focused at a combined therapy
(medicines containing several substances with various
biological activity in terms of mechanism of action
and affecting different pathogenetic components
of the disease). Such properties are specific to the
products of embryofetoplacental complex (PEFPC)
such as: human cord blood (HCB), in particular
human cord blood leukoconcentrate (HCBL) and
cryopreserved human placental extract (cHPE). Pre-
vious findings showed antiviral activity the HCB and
placenta-based preparations to have, modulate the
functions of immune competent cells, and correct
the body’s cytokine status. Today, the possibility
of using HCB and humoral placental substances
(chemokines and cytokines), exhibiting antiviral
activity in coordination with the immune system
in the COVID-19 patients, is being considered as
a preventive and/or therapeutic approach [5].

The inclusion of HCB in the immunotherapy
protocols requires creating its stocks in cryobanks
using the freezing and lyophilization techniques.
To date, the efficiency of applying cryopreser-
ved HCB and its components in prevention of
influenza (strain A/Victoria (H3N2)) has been pro-
ven, and the mechanisms of its antiviral activity have
been presented [13]. The possibilities of the correc-
ting the clinical and immunological indices of skin
in the patients with allergic dermatitis after ap-
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Hoi aktuBHOCTI [10]. [loka3aHa MOXKIHBICTh KOPEK-
Ui KIHIKO-IMyHOOTIYHMX MOKa3HUKIB IIKIPH Y XBO-
puX Ha anepriuauii nepmarut jioditizoBanum JIKKJI
(JIKKJI) [9].

VY HaykoBi#l JiTepaTypi MoOpsaa 3 TePareBTUIHOIO
niero kritua KKJI moBeneHo mportusamansHy, iMyHO-
MOZYJIIOBAJIbHY, IMYHOCYIIPECUBHY aKTUBHICTbH IIPO-
IyKTIB, OTpUMaHuX 3 ImareHTu [2, 15]. Ha momeni
TOCTpOl peakmii «TpaHCIDIAaHTaT TPOTH Xa3siHay»
BCTAHOBJICHO iIMYHOCYIIPECHBHY Jil0 EKCTPAKTy IUIa-
ueHtu [2]. IlokazaHO e(EeKTHBHICTH 3aCTOCYBaHHS
Oe3KITiTHHHOTO Tpenapary «Kpiomemi-KpioeKkcTpakt
mwranetny (Al MixBigoMunii HayKOBHH LEHTP
kpioGiomnorii i kpiomenuuuan HAH, AMH ta MO3
Vkpainu) ans HopMaiizamii piBHS MPOTH3amaibHUX
nutokiHiB (1JI-4, 1JI-10) y mamieHTiB 3 XpOHIYHHU-
MU 3allajJbHUMHU 3aXBOPIOBAaHHSMHU OpraHiB Majoro
Taza [5].

TakuM 9ywHOM, 3araibHI 1 cHerudidHi BIACTH-
BocTi JUIKKIJI Ta kEITJI 06yMOBITIOIOTH iX KOMOiHOBA-
HE BUKOPHUCTaHHA AJIs MIABUIICHHS NPOTU3AIlaIbHOI
I IUIIXOM ITUTOKIHOBOI PeryIisilii Ha MO aj’fo-
BAaHTHOTO apTpuTy (AA).

Meta poOOTH — eKCHEepUMEHTalbHE OOIPYH-
TyBaHHS MOXXJIMBOCTI KOpPEKLii LUTOKIHOBOTO IpPO-
¢ino opranizMa A 3HIKCHHS 3allaJIeHHS Y TBApHH
3 aa’IOBaHTHUM apTPUTOM LUIIXOM KOMOiHOBAaHOTO
3aCTOCYBaHHS J1i0(1TI30BaHOTO JICHKOKOHIICHTPATY
KOPIIOBOi KpOBI JIFOMWHU Ta KpPiOKOHCEPBOBAHOTO
EKCTPAKTy IUIALEHTH JIFOUHH.

Marepiagau i MmeToaH

Hocmimkennas npoBoamm Ha 8—10-MiCIIHUX MU-
max ninii CBA/H macoro 18-20 r. Po6oTa BukoHyBa-
JIach BignoBimHO 10 3akoHy Ykpainu «lIpo oxopony
TBapUH BiJl )KOPCTOKOTO MOBOMKEHHs» (Ne3447-1V
Big 21.02.2006) Ta monoxeHb «ECBpOIEHCHKOI KOH-
BEHIII Mpo 3axucT XpeOeTHHWX TBApHH, SIKI BUKO-
PHUCTOBYIOTHCSI IJIsl €KCHEPUMEHTAIBHUX Ta 1HIIHX
HaykoBux mieit» (CrpacOypr, 1986). Exciepumen-
™1 Oynmu 1o3BoJIeHI komiTeToM 3 Oioetmku ITTKiK
HAH VYkpainan.

AJUIOBaHTHHU apTPUT IHAYKYBAIA Y MHUIICH
CyOIUTAHTapHUM BBEACHHSM IOBHOTO a1 FOBaHTA
Opetinga (ITAD) y no3i 0,05 mu/mumty [12]. Po3su-
TOK AA BU3HayaJM 3a HAOPSKOM Cyro0a JOCHIiaHOT
KIHIIBKU 1 OLiHIOBanM 3a iHAekcoMm aptputy (IA),
SKHA OOYMCIIOBAIH SIK BIJHOIIECHHS JOBKHHM KOJa
cyrnoba JOCHiMHOI KiHIIBKH (B CaHTHMETpax) JO
MOKa3HUKA KOHTPOJIBHOTO CyTiio0a.

KopnoBy kpoB mrogMHH 1 IUIALIGHTY OTPHUMYBa-
1 3a iH(GOPMOBAHOIO 3TOJ0I0 MOPOAULIL Oe3moce-
pPEnHBO TICHIST HApOMHKEHHS IUTHHH B IIOJIOTOBOMY
OymuHKy. Ilicist 1p0ro TakoHU 3 KOPAOBOIO KPOB 10
TpaHCIIOpTyBayH 1 30epiranu mpu temmeparypi 4°C.
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plying the lyophilized HCBL (IHCBL) has been
shown [12].

In scientific reports, along with a therapeutic
effect of HCB cells, the anti-inflammatory, immune
modulatory, and immune suppressive activities of
the placenta-derived products have been proven
[4, 21]. An immunosuppressive effect of placental
extract was established in the model of acute graft-
versus-host disease [4]. The efficiency of application
of cell-free preparation ‘Cryocell-Placental Cryoext-
ract’ (SI Interdepartmental Scientific Center for Cryo-
biology and Cryomedicine of the National Academy
of Sciences, Academy of Medical Sciences and
Ministry of Health Care of Ukraine) as for normalizing
the level of anti-inflammatory cytokines (IL-4, IL-10)
has been proven in the patients with chronic pelvic
inflammatory diseases [7].

Thus, the general and specific features of IHCBL
and cHPE stipulate their combined use to increase
an anti-inflammatory effect through the cytokine
regulation in adjuvant arthritis (AA) model.

The research aim was to experimentally substan-
tiate the possibility to correct the body’s cytokine
profile in order to reduce the inflammation in animals
with adjuvant arthritis through the combined use
of the lyophilized human cord blood leukoconcent-
rate and cryopreserved human placental extract.

Materials and methods

The research was carried out in 8—10-month-
old CBA/H mice weighing 18-20 g. The work was
performed in accordance with the Law of Ukraine
‘On the Protection of Animals Against Cruelty’ (No.
3447-1V of February 21, 2006) and the statements of
the European Convention for the Protection of Verte-
brate Animals Used for Experimental and Other
Scientific Purposes (Strasbourg, 1986). The expe-
riments were approved by the Bioethics Committee
of the Institute for Problems of Cryobiology and
Cryomedicine of the NAS of Ukraine.

Adjuvant arthritis was induced in mice by
subplantar administration of Freund’s complete adju-
vant (FCA) at a dose of 0.05 ml/mouse [17]. The
AA development was determined by swelling of
experimental limb joint and assessed by the arth-
ritis index (Al), calculated as the ratio of joint
circumference of studied limb (in centimeters) to the
index of control joint.

Human cord blood and placenta were procured
with the informed consent of woman in labor im-
mediately after child birth at the maternity hospital.
Afterwards, the vials with cord blood were trans-
ported and stored at 4°C. The HCB leukoconcentrate
was obtained in autoplasma by passive erythrocyte
sedimentation in a density gradient supplemented
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Jleiikokonuentpar KKJI orpuMyBanu B ayTomiasmi
LUISIXOM TaCHBHOI CEAMMEHTAlil EepUTPOLUTIB Y
TpajJi€eHTi MIUTBHOCTI 3 JIOJaBaHHIM TOMIIIIOKIHY
(«bioximik», Pocis). CycneH3iro KIITHH JEHKOKOH-
IIEHTpaTy PO3JIUBAIIN 1O 1 MJI Y CTEPHIIBHI TTCHIIIHITI-
HOBI (pJIaKOHH, SKi PO3TAIIOBYBaIM B CyOJIiMalliii-
Hii ycraHoBii Y3B-2 (JAB Iacturyty mpobiem
KkpioGiomorii 1 kpiomenuinan HAH VYkpainn), i mpo-
BomuiM Jiiodimzariro [9]. Jua miodimizamii 3pas3kis
nerikoxkoHueHTpary KKJI 3acTocoByBasnin HacTynmHHUNA
peXHUM: OXoNopkeHHs 31 mBuukictio 0,5 rpan/xs
BiJ KiMHaTHOi Temmeparypu (18-22°C) no —28°C i
nopanbie 10-romMHHE BHUCYLIYBaHHS y BKa3aHii
yCTaHOBILI. 3pa3Ku JOCYIIYBaIU MPOTATOM 2 TOIUH
y Ti#t camiii ycranoBui npu 15°C. Temneparypy Bu-
CYIIyBaHHS KOHTPOJIOBAIH Mi/Ib-KOHCTAHTAaHOBOIO
TepMOTIapor0. 3aNHINTKOBUN THUCK Yy Kamepi BiImo-
BimaB 1,32 Ila. 3aymmkoBa BONOTICTH y JHiodisi-
30BaHMX 3paskax ckmagama (5,03 = 0,51)%. Hus
perigpararii MJIKKJI y dmakonun momaBamu 1 mur
(hi310JTOTIYHOTO PO3UNHY 1 IEPIOAMIHO 0OCPEIKHO TTe-
peMILTyBaIH.

KpiokoHcepBOoBaHMIT EKCTpaKT IUIALCHTH JIIO-
JVHU OTPUMYBAJIH 3T1IHO 3 PEKOMEHIAIISIMH, 3a1po-
nonoBanumu O.C. TIpokomnrok Ta cmiBar. [15]. s
orpumManss KEIJI 3 ginsHOK MaTepHHCHKOI TOBEPXHI
TUTAlCHTH BigoKpeMmoBaiu ¢pparmenta macoro 100 T,
roMimmany y ¢uiakos 3 cepemourieM 199 (cmiBBigHO-
menHs 1:1), 3amopoxysamu 10 —80°C 3a 701IOMOT00
nporpamuoro 3amopoxyBada 311-10 (JIB Iacturyty
npoOiieM kpiobiosorii 1 kpiomeaumuan HAH Ykpai-
HU) Ta BUTpuMyBanu 30 XB. 3pa3Ku BiirpiBaId 10
25°C. 3a Bka3zaHoI Temmeparypu g00asisun 1/3 00’ e-
My izionoriuHoro pozunny («tOpis-Dapmy», Ykpai-
Ha) 1 MEXaHIYHO AMCIEpPryBaJid B TOMOTCHI3aTopi.
OtpruMaHy Macy miamneHTd BUTpuMyBanu npu 4°C
npotsiroM 20 TOOWH, Micas 4Oro HEeHTpHQyTryBain
30 xB mpu 1075g. OtpumManuii Haxocagok (QiABTPy-
BaJIM, PO3JIMBAIIM B KpiompoOipku 00’emoMm 1,8 mu
1 3aMOPOXKYBaJId B PiIKoMy a3oTi. PoaMopokyBaHHS
KEILJI 3aiticatoBasm mipu 40°C.

Ha 7-y no0y micns inaykiii AA y XBOCTOBY BEHY
mutreii BBogww JIJIKKJI ta kEILJT okpemo abo B KoM-
Oinartii. Bubip nosu BBemenux ITEDIIK rpyHTYBaBCS
Ha pe3ylbraTax MOoNepenHiX AOCTiHKEHb X IMyHOMO-
IOyTIOBAIBHOI akKTHBHOCTI [2, 9]. ExciepuMeHnTanbhi
TBapuHH Oynu po3nineHi Ha 6 rpym (o 5—7 ocoOuH
Y KOXHii1): KOHTPOJIbHA — IHTaKTHI TBapuHU; AA —
TBapuHH 3 iHAYKUielo AA; AA + nJIKKJI — tBapu-
HU 3 iHayKiieo AA, skuMm BBoawian 5 X 10° kmiTuH
JIKKJI y 0,1 mn ayrorutasmu nonopa KKJI; AA +
KEIIJI — TBapwnm 3 iHAYKIIEIO AA, SKUM BBOIHIN
0,3 mi xkEILTL;, AA + (WJIKKJI + xEITJI) — TBapu-
HU 3 iHayKIieo AA, skuM Beommm 0,1 v aJIKKJT
10,3 mur KkEITJI; AA + mipemHi30J10H — TBapUHH, STKAM
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with Polyglucinum (Biokhimik, Russia). The cell
suspension of leukoconcentrate was poured into
sterile penicillin vials by 1 ml, later placed into a
sublimation unit UZV-2 (Special Designing and
Technical Bureau with Experimental Unit at the IPCC
of the NAS of Ukraine) and lyophilized [12]. To
lyophilize the HCB leukoconcentrate specimens, the
following regimen was used: cooling with 0.5 deg/min
from room temperature (18-22°C) down to —28°C
and subsequent 10-hour drying in the mentioned unit.
The specimens’ drying was completed within 2 hrs
with the same unit at 15°C. The drying temperature
was controlled by a copper-constantan thermocouple.
Residual pressure in the chamber corresponded
to 1.32 Pa. Residual moisture in lyophilized speci-
mens was (5.03 + 0.51)%. For IHCBL rehydration,
the vials were supplemented with 1 ml of physiolo-
gical saline and gently stirred occasionally.

Cryopreserved human placental extract was pro-
cured according to the recommendations of O.S. Pro-
kopyuk et al. [21]. To obtain the cHPE, 100 g frag-
ments were separated from the areas of maternal
surface of the placenta, placed into a vial with
medium 199 (ratio 1:1), frozen down to —80°C using
ZP-10 programmable freezer (Special Designing
and Technical Bureau at the Institute for Problems
of Cryobiology and Cryomedicine of the NAS of
Ukraine) and kept for 30 min. The specimens were
warmed up to 25°C. At the specified temperature, 1/3
of volume of physiological saline (YURIA-PHARM,
Ukraine) was added and dispersed mechanically
in a homogenizer. The resulting mass of the placenta
was kept at 4°C for 20 hrs, then it was centrifuged
for 30 min at 1075g. The obtained supernatant was
filtered, poured into 1.8 ml cryotubes and frozen
in liquid nitrogen. The cHPE was warmed at 40°C.

To day 7 after AA induction, the IHCBL and
cHPE were administered singly or in combination
into the tail vein of mice. The choice of the injected
PEFPC dose was based on previous findings of their
immune modulatory activity [4, 12]. Experimen-
tal animals were divided into 6 groups (5-7 indivi-
duals each): the control — intact animals; AA —
animals with induced AA; AA+IHCBL — animals with
induced AA, injected with 5 x 105 of IHCBL cells in
0.1 ml of donor HCB autoplasma; AA + cHPE —
animals with induced AA, received 0.3 ml of cHPE,;
AA + (IHCBL + cHPE) — animals with induced AA,
injected with 0.1 ml of IHCBL and 0.3 ml of cHPE;
AA + prednisolone — animals administered with
1 mg/kg of prednisolone intramuscularly every
three days within three weeks.

The absolute leukocyte count in peripheral blood
of animals was determined in Goryaev’s chamber.
Erythrocyte sedimentation rate (ESR) was evaluated
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BBOIWIN | MI/KT NPEAHI30JI0HY BHYTPIIIHEOM SI30BO
KOKHI TPH JIH1 POTSITOM TPHOX THXKHIB.

AOCONIOTHY KUIBKICTh JIEWKOLUTIB y mepude-
pUYHIN KpOBi TBapWH BU3HAYaIN B Kamepi [opsesa.
[IBuakicts ocimanns epurporuTis (LLIOE) ominroBa-
nu B amapari [lardenxosa [11]. Hupkyimtorodi iMyHHI
rxomruteken (IIK) Bu3Hauamm B cHpoOBaTIli KPOBi 3a
noromororo crekrpogoromerpa «Lambday (Perkin
Elmer, CIITIA) na momxkwuHi XBuiai 280 HM MeTOIOM
npeuunitanii B 3 abo 4%-y po3unHi MmoJieTuiIeH-
koo (ITED) 3 M. M. 6000 i Bupakanu y BUIIISAL
koedinienta posmipy LIK, sxuii pospaxoByBanm
SK BiIHOILICHHS! KOHLEHTpaLii 0ika B IMyHHUX KOM-
miekcax (C4/C3) [16].

Y cupoBariii KpoBi TBapWH OIIHIOBAJIU KOHIICH-
Tpamito mwrokini (IJI-2, 1JI-4, 1JI-6, 1JI-10, LJI-
17A, 1®OHy, ®HIla) 3a gomomororo peareHTiB «BD
Cytometric Bead Array CBA Mouse Th1/Th2/Th17
Cytokine Kity» (BD Pharmingen, CIIIA) Ha mpo-
touHoMy nutodiayopumerpi «FACS Calibury (BD
Biosciences, CIIIA) BiamoBimHO 10 peKOMEHAITii
BHUPOOHUKA.

Jnst iHTerpaspHOi OLIHKM TepaneBTUYHOI edek-
tuBHOCTi MJIKKJI i KEITJI BuKopucTOBYBasn mokas-
HUK cymapHoro ctynens BigxuieHHs (CCB), sxwuii
BH3HAYaJH 3a (OPMYIIOLO:

CCB =Y : 100,

e Y, — CcyMma 3HauCHb BIAXWJICHHS Bill KOHTPOIIO
3a BciMa JaHMMH Ha 14 1 28-y 100U pO3BUTKY IaTo-
sorii [3]. IIpu msomy BBaxkanw, mo yumM CCB ommxde
10 0, TuM BUIIA €PEKTUBHICTD JTIKYBaHHS.

OTtpumaHi 1aHi CTaTUCTUIHO OOPOOIISITHN 32 I0TIO-
Morolo nporpamu «Statistica 12.0» (Statsoft, CILIA).
Bu3zHaueHi MOKa3HUKW Majik PO3MOALI, KUK Biapi3-
HSBCS BiJl HOPMAJILHOTO, TOMY TIPOBOJWIM aHAJi3
3 obumcneHHsM menianu (Me) 1 xBaptuiiB (25 Ta
75-ro IPOTICHTIIIIB). Y JOCIiIXKEHH] TPOBOTAIA MHO-
KHHHI TIOPiBHSHHS, JUIS I[bOTO BHKOPUCTOBYBAIH
H-xpurepiit Kpackena-Bommica. Skmio meit kpurepiit
JIO3BOJISIB BHSIBUTH PI3HHIIO MK TPYIIAMH, IOMAAT-
KOBO TIPOBOIMIIKICS TIOTIAPHI MOPIBHSAHHS TPYI MIX
c00010 3 3acTocyBaHHSAM TecTy JlaHHA. 3HAUYNIICTh
BIIMIHHOCTEH y Tpymax Oyio mpuiasTo 32 p < 0,05.

Pe3yabTaTi T2 00rOBOpPEHHS

VY pe3ynbraTi eKcrepuMeHTy Oylno BCTaHOBIECHO,
mo 14 i 28-a no0u BIiANOBIAATN TIEPIONy BUpPaXKeE-
Hoi KmiHiYHOT KapTuHu AA. Ha 14-y noGy y TBapuH
3 AA cmocrepiraid pO3BUTOK CTiHKOI MicLeBOi
3anajbHOI peakiil y BUIIAAI HaOpsKy cyrmio0a Bpa-
JKEHOI KIiHITIBKH, TOPYIICHHS IOKA3HUKIB Tepude-
PUYIHOT KPOBI — PO3BUTOK JIGHKOITUTO3Y, ITPO IO CBiJI-
gwno 3uagymie nigsumeHas LIOE, IIK (taGmuis).
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by the Panchenkov’s device [16]. Circulating im-
mune complexes (CICs) were detected in blood
serum using the Lambda spectrophotometer (Perkin
Elmer, USA) at 280 nm wavelength by the precipi-
tation method in 3 or 4% solution of polyethylene
glycol (PEG) with molecular weight 6000 and
expressed as the coefficient of CICs size, calculated
as the ratio of protein concentration in immune
complexes (C4/C3) [22].

The concentration of cytokines (IL-2, IL-4, IL-6,
IL-10, IL-17A, IFNy, TNFa) was assessed in animal
blood serum using the reagents ‘BD Cytometric
Bead Array (CBA) Mouse Th1/Th2/Th17 Cytokine
Kit” (BD Pharmingen, USA) with flow cytometer
‘FACS Calibur’ (BD Biosciences, USA) in accor-
dance with the manufacturer’s recommendations.

For comprehensive evaluation of therapeutic
efficiency of IHCBL and cHPE, the index of total
degree of deviation (TDD) was used, which was
determined by the following formula:

TDD =Y : 100,

where ) was the sum of deviation values from
the control according to the whole data to days 14
and 28 of pathology development [6]. Herewith,
it was assumed that the closer the TDD to 0, the
higher the treatment efficiency.

The data obtained were statistically proces-
sed using the Statistica 12.0 software (Statsoft,
USA). The determined indices had the distribution
that differed from normal, so the analysis with
calculation of the median (Me) and quartiles (25 and
75 percentiles) was carried out. Multiple comparisons
were done in this study using the Kruskal-Wallis
H-test. If this criterion enabled to identify the
difference between the groups, they were additio-
nally pairwise compared with each other using
the Dunn index. The significance of differences in
groups was accepted only at the level of statistical
significance p < 0.05.

Results and discussion

As a result of the experiment, the days 14 and 28
were established as corresponded to the period of
the pronounced clinical evidence of AA. To day 14,
the AA animals showed the development of persis-
tent local inflammatory reaction in the form of joint
edema of the affected limb, the disorder of peri-
pheral blood parameters, i. e. the leukocytosis
development, as evidenced by a significant increase
in ESR and CICs (Table). An imbalance of pro-
and anti-inflammatory cytokines, i. e. a two-fold
increase in TNFo and IL-6 concentration, and
a 1.4 decrease in IL-10 level as compared with
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KniHiko-nabopaTopHi NOKasHMKK i KOHLEHTpaUist LMTOKIHIB (Mr/m) y cupoBartLi KpoBi TBapuH 3 AA
po Ta nicnsa seegeHHs NJIKKIT i kEMN, Me [25; 75%] (n = 5)

Clinical and laboratory indices and cytokine concentration (pg/ml) in blood serum of AA animals
prior to and after IHCBL and cHPE administration, Me [25; 75%)] (n = 5)

Fpynu TBapuH
Animal groups 3Hauywi
CrTooKn 3MiHU Npwu
CHC?CTe» p < 0,0‘5 3a
MNokasHuK PEeMEeHHA, Kputeplem
Index no6a AA + fIKKM + | AA+ npegwi- | Aanna
Observation KouTpons AA AA + nlKKN AA + kENN KEMN 30M10H Significant
term, day Control AA +IHCBL AA +cHPE AA +IHCBL + AA + changes at
cHPE prednisolone p < 0'.05 by
Dunn index
14 1,6 *[1,4; 1.4 1,5 1,3* 1,2 % p";:;zoz'f’;
IHaeKe 1,81 [1,3; 1,51 [1,4; 1,61 (1,2; 1,41 (1,0; 1,41 | 227008
apTputy 1
A_rthritis
index 28 1,6 701,3; 1.3+ 14 1,3* 1,1 LA
1,7] (1.2; 1,41 [1,3; 1,5] (1.1; 1,51 09131 | |, 0008
p1-2,p2-4,
14 6,3* 7,6 2,8 */ 2,6%0 3,0% § R ot
(5.7; 6,81 7,3; 7,81 [2,5; 3,2] (2,5; 2,81 2,932 | "5 o
”e:';‘%';,‘;"nm 48 p 3-5=0,001
Leukocytes [4,3; 5,31
x 10°/1 p 1-2=0,002;
28 11,9 *[11,3; 12,0 8,4 ** 8,3 *0 10,9 § p 2-4, p 2-5,
12,3] [11,2; 12,91 (8,0; 8,7 [7,8: 8,91 [10,2; 11,71 | p3-4,p 4-5,
p 5-6=0,008
p 1-2=0,04;
14 3,0 % [2,5; 2,0 * 1,0% 1,6% 1,0% D hos,
LLIOE, 1 3,5] [1,5; 2,5] [0,5; 1,5] [1,0; 2,0] [0,5; 1,5] p2-4,
MM/roanHY . p 2-6=0,03
ESR, mm/hr [0,5: 1,81 12 023
28 3,0%[2,5; 1,5 * 2,5 1,0% x 1,0% S ’ s S e
3,5] [1,0; 2,0] [1,5; 3,5 [0,5; 1,51 [0,5; 1,51 b 4-5-0.008
p1-2,p2-3,
p 2-4,p 2-5,
14 1,43* [1,1; 1,2* 1,26 ** 2,2 *0x 0,45% § p2-o
1,7] [0,7; 1,71 [0,7; 1,81 [1,8; 2,6 [0,2; 1,8] 5375'
4-5,
LIK 11 P 5—')6:0,008
CiCs [1; 1,21
p1-2,p2-3,
2-5
1,42°11,2; 1,2* 1,37 0,8*0 x 1,2 § pe-s
28 . . . . p 2-6, p 3-4,
1,61 [1,1;1,3] [1,2; 1,41 [0,7; 0,91 1,1; 1,31 35 p4b,
p 5-6=0,008
p1-2,p 2-5,
14 29,74" 25,3 39,9 #1 61,5 *0x 45,4* p2-6, p 2-4,
[19,4; 40,21 | [16,5; 31,11 | [27,8; 52,1] [49,0; 74,1] [29,3; 61,6] p 3-5,
p 4-5=0,008
®HIMY 15,1
[8,9; 21,4] p1-2,p 2-3,
TNFyY p 2-4, p 2-6,
28 37,6 27,0 * 14,3%# 7,8 *0x 53,1% § p3-4,
[25,2; 50,11 | 1[18,9;36,2]1 | [10,9; 17,8] [6,7: 8,8l [40,4; 65,9] | p3-5=0,008;
p 2-5=0,014,
p 5-6=0,001
p1-2,p2-3,
14 14,9 49,3 * 21,2%# 8,24%0 x 14,4 PEARES
[9,9; 19,71 | [37,0; 61,71 | [15,7; 26,8] [7,7; 9,4] (11,1:17.60 | |4 575 00s:
11-6 7,07 p 3-5=0,002
IL-6 [5,7; 9,5] p1-2,p23,
p2-4,p2-6
28 A3[22f§, 46,1* 7,7%# 0,4*0 x 18,2 *§ p 5-6=0,008;
403 [40,2; 52,1] [6,6; 8,91 [0,3; 0,61 [14,4; 22,21 | p 2-5=0,003;
' p 3-4=0,04
p 3-5=0,0002
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lpodoexeHHsi mabnuui / Table continued

rPY"'V' TBapwWH 3HauyLi 3mi-
Animal groups HA NpU p <
CTpokm 0,05 3a Kpu-
MokasHuk cnocrepe6» Tepiem [aHHa
Index PEHHA, Noba AA + nJIRKI + [ AA+ npeani- | Significant
Otzsrgvzgon KonTpons AA AA + nMIKKN | AA + KEMN KEMN 30M0H changes at
s Control AA +IHCBL AA + cHPE AA +IHCBL + AA + p < 0.05 by
cHPE prednisolone Dunn index
p1-2,p2-3,
14 4,3* 64,79 * 7,93%# 13,9 %0 x 4,4 pranzs
[3,5;4,71 | [52,4;89,3] 7,4; 8,5] [12,7; 15,81 (34;541 | P TE
|¢H'\{ 52 p 5-6=0,008
(3,6 7,4]
IFNy p1-2,p 2-4,
28 38" 15,1% 1,4 * 4,30 6,41 p 3-5-0,008;
(3,4; 4,2] [13,2; 18,4] [1,3; 1,6] (3,8; 5,9] 4,9;7,9] p 2-3=0,03;
p 3-4=0,0001
p1-2,p2-4,
p 2-5,
12 0,41 * 26,5 * 2,33 *# 1,13 *0 5,1 * p 3-4=0,008;
[0,3; 0,6] [19,1; 31,8] [1,9; 2,8] [0,8; 1,3] [3,4; 6,71 | p2-3=0,0001;
p 2-6=0,02;
IN-17A 3,7 p 3-5=0,006
IL-17A [1,8; 5,8
p1-2,p 2-5,
28 4 3,2 % 0,3 *# 2,1*0 5,35 p 3-4, p 3-5,
[3,1; 5,8] [1,5; 4,8] [0,2; 0,4] [1,7; 2,6] 14,9;5,8] | p5-6=0,008;
p 2-4=0,02
p1-2,p2-3,
14 5,3 " 1,66 * 0,28 2,21 * x 5,0 LA
[3,1; 7,61 (1,2; 2,11 [0,1; 0,4] [1,3; 3,21 (3.9:6,21 | 555 oo0s:
p 2-4=0,02
112 10,69
IL-2 [7.4; 14,01
A 1-2, p 2-5,
5,7 5,0 0,6*0 x 5,5 § P
28 ' : 5,5 [5,3; 5,61 = : P 3-5, p 4-5,
(3.4; 8,1] [3,9;6,2] [0,5; 0,7] 13.9:7.21 | P 3% 008
14 1,3 28,18 0,7 ** 1,40 x 1,3 ;’f:;':%%‘of’sﬁ
[1,2; 1,4] [21,6; 34,9 [0,5; 0,9] [1,1;1,7] 0,9 171 | F372 200003
-4 1,4
L-4 [0,9; 1,9]
)8 1.2 1,0 0,95+ 0,9 2,6 % § PP EE
[0,8; 1,61 [0,6; 1,41 [0,7; 2,01 [0,2; 1,61 05 48 | " o008
p1-2,p2-4
14 3,2" 198,3* 38,1 17,8%0 x 2,18 ;’;:g";ij‘;
[2,1; 3,31 | [194,3; 202,11 | [30,1; 46,21 | [13,4; 22,3] (2,0: 2,31 | P57570 008,
IN-10 4,3 p 2-3=0,004
IL-10 [2,5; 6,2]
p1-2,p2-3,
28 2,7* 6,5 * 2,6 1,6*0 1,6 * p 2-5,
[1,6; 2,9] [5.5; 7,61 [2,3; 2,9] [1,4;1,7] [0,5; 2,81 | p2-6=0,008;
p 3-5=0,004
14 - 3,3 2,2 1,2 2,1 1,4 -
ccB
TDD
28 - 4,4 3,7 3,0 1.3 1.5 -

MpuMiTKK: A — pi3HMLS CTaTUCTUYHO 3Ha4YyLLA NOPIBHSHO 3 KOHTporeM; * — i3 rpynoto AA; # — mix rpynamm AA + nJ1KKI ta
AA + kEMJT; 0 — mix rpynamu AA + nJIKKIT + KEMNJT ta AA + nJIKKJT; x — mixx rpynamun AA + nfIKKIT + kEMNJT ta AA + kEMNIT;
§ — mix rpynamm AA + npegHizonoH ta AA + nJ1IKKI + kEMNJ, p < 0,05.

Notes: * — difference is statistically significant as compared with the control; * — with AA group; # — between AA + IHCBL
and AA + cHPE groups; 0 — between AA+ IHCBL + cHPE and AA+IHCBL groups; x — between AA + [HCBL + cHPE and AA
+ cHPE groups; § — between AA + prednisolone and AA + IHCBL + cHPE groups, p < 0.05.
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Y cupoBartIli KpoBi MHIIIEH BCTaHOBIIEHO AvicOanaHc
Mpo- Ta TNPOTHU3ANAIBHUX IUTOKIHIB: ITiIBUIICH-
Hs koHnenrpauii ®HIlo, UI-6 y 2 pa3u, 3HWKEHHS
piBas JI-10 y 1,4 pa3a mopiBHAHO 3 TBapHWHa-
MU KOHTpOJbHOI rpymn. Ha 28-y moOy 30epiraiu-
cs KITiHIYHI TIposiBu AA 1 TIOCHITIOBABCS THCOaTanc
IUTOKIHIB: TigBuIeHHs koHIeHTpamii ®HIla, 1JI-6
y 2,5 1 4,6 pa3za BiANOBINHO; 3HWKCHHS KOHIICH-
tpamii JI-10 y 1,6 paza mopiBHSIHO 3 KOHTPOJIEM.
Icrotna cexpeniss @HIlo, sikuit nponykyerscs Tx1,
ta UI-6, sxuii mpomykyerbcsi Tx2, cBimumnma mpo
aKTHMBALIIO KJIITHH-XENIEPiB 000X THIB.

Pesynmbrat  MOCHIKEHHS KOPENALIHHUX B3ae-
MO3B’5I3KIB TIOKa3aJIy, 1[0 B YMOBaX CTIHKOTO TIPOSBY
KITiHiuHOi KapTuHu AA (14 1 28-a 1obu) icHyBam
cwiIbHI (r > 0,7) MaTOreHETUIHO 3HATYIII KOPETIAITiH-
Hi 3B’SI3KH MK KOXKHHM KJIIHIKO-TaOOpaTOpHUM I10-
Ka3HukoM Ta KoHmeHrtpariieto 1JI-10, ®HIIo, IOHYy,
mix IA ta IJI-2; xinpkicTio JekikonuTis Ta 1J1-4, 1J1-6;
LIOE Ta 1J1I-2, 1JI-4; noka3zamnkoMm LK Ta 1JI-4, 1JI-6.
Januit pakT BKazye Ha CHHXPOHHICTH BIiATOBimI Ha
3alajeHHs 1 MiITBEP/PKYE PO3BUTOK Y TBAPUH BUpPaA-
KEHOTO CHCTEMHOTO MaTOJIOTIYHOTO CTaHYy.

3acrocyBanns J1JIKKJI tBapunam 3 AA BHKIH-
kajgo Ha l4-y moOy suwxkenns LIOE B 1,5 pasa,
piBas I[IK B 1,2 paza. JlocmikeHHS BMICTy TIpO-
TH3aMalbHUX IUTOKIHIB MOKA3aJIO MiBUIICHHS KOH-
nenrparii IJI-10 B 62 pasu, I®Hy B 15,1 paza
MOPIBHSAHO 3 TBapuHamu rpynu AA. Ha 28-y noOy
TepaneBTUIHUNA ePeKT OyB TaKOK BHPAKECHUM: 3HU-
kerns [A B 1,2 paza, [IIOE B 2 pa3zu. Crioctepiramocst
BITHOBJICHHS OajlaHCy MPo- Ta MPOTH3ANATHHUX ITH-
TOKiHIB: 3MeHIeHHs KoHteHnTparii [JI-17A 1 ®HIlo
B 1,4 paza; migsumenns pieas 1JI-10, IOGHy B 2,4
1 4 pa3u BiANOBIAHO MOPIBHSIHO 3 TBApUHAMHU TPYIH
AA. OnepxaHi JaHi y3roJpKyIOThCS 3 pe3yJabTaTaMu,
AKi CBiAYaTh MPO KOPUTYBAJbHHUN BIUTUB KPiOKOH-
cepBoBanux npenapariB KKJI na piens LIIK y BariT-
HUX i3 3ami3oaedinuTHO0 aHeMielo [14], a Takox
PO MPOTHBIPYCHY aKTHUBHICTH KPiOKOHCEPBOBAHOTO
JIKKJT Ha Mmoneni rpuno3Hoi iHdekiii y TBapuH (Iram
A/Biktopist/3/75 (H3N2)), 1110 mposIBAsAIOCH Y HiABH-
meHHl npoxykmii I®Hy i mpoTuBipyCHUX aHTHTILI
[10]. HManwmii dakT BaXJIMBO BpaxOBYBaTH IIij Hac
PO3pOOJICHHS IIPOTOKOJIIB KOMILJISKCHOI Tepartii (1po-
TH3aManbHOI Ta MPOTUBIPYCHOI) 3 BUKOPUCTAHHIM
KKIJI ansa xBopux Ha PA.

Beenenns kEIIJI tBapunam 3 AA mpuBeno Ha
14-y mo0y 10 3MeHIIEHHS 3amajbHOTO MpOLECY:
3HM)KEHHsI KIJIBKOCTI JielikoruTiB y 2,3 pasa, LIIOE
B 3 paszu, HOpMamizamis piBHs [JI-7A. 3MeHIIeHHs
BHPAXCHOCTI TATOJIOTIYHOTO TIPOIECY ITCIIA 3aCTO-
cyBaaas KEIIJI Oyno Bigmideno ¥ Ha 28-y moOy:
KUTBKICTh JICUKOITUTIB 3MeHmmmiacs B 1,4 pa3sa,
ILIOE — B 1,2 pa3a, BMicT mpo3anajibHUX IUTOKIHIB
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the animals from the control group, was found
in blood serum of mice. To day 28, the clinical
manifestations of AA were persisted and the cy-
tokine imbalance was enhanced: the concentration
of TNFo and IL-6 increased by 2.5 and 4.6 times,
respectively; the IL-10 concentration reduced by
1.6 times vs. the control. Significant secretion of
TNFa, produced by Thl and that of IL-6, produced
by Th2 testified to the activation of helper cells of
both types.

The findings of correlation relationships demons-
trated the presence of strong (r > 0.7) pathogene-
tically significant correlations between each clinical
and laboratory index and IL-10 concentration, TNFa,
IFNy, between Al and IL-2; the leukocyte count
and IL-4, IL-6; ESR and IL-2, IL-4; the CICs index
and IL-4, IL-6 under persistent manifestation of
clinical evidence of AA (days 14 and 28). This
fact suggested the synchronicity of response to
inflammation and confirmed the development of
a pronounced systemic pathological state in animals.

To day 14, the IHCBL use in AA animals caused
the reduction of ESR and CICs levels in 1.5 and
1.2 times, respectively. The study of content of anti-
inflammatory cytokines showed an increase in IL-10
concentration by 62 times, and [FNy by 15.1 times as
compared with the animals from AA group. To day
28, a therapeutic effect was also pronounced, i. e.
Al and ESR reduced by 1.2 and 2 times, respectively.
The restoration of balance of pro- and anti-in-
flammatory cytokines was observed, i. e. the con-
centration of IL-17A and TNFa decreased by
1.4 times; the levels of IL-10 and IFNy increased
by 2.4 and 4 times, respectively, vs. the animals from
AA group. These findings were consistent with
the results, testifying to a corrective effect of cryo-
preserved preparations from HCB on CICs level
in pregnant women with iron-deficiency anaemia
[19], as well as to an antiviral activity of cryopre-
served HCBL in animal model of influenza infection
(strain A/Victoria/3/ 75 (H3N2)), manifested in an
increased production of IFNy and antiviral anti-
bodies [13]. This fact should be bear in mind when
designing the protocols for a comprehensive (anti-
inflammatory and antiviral) therapy with HCB use
for RA patients.

The cHPE administration to AA animals resulted
to day 14 in a decrease in inflammatory process,
i. e. the leukocyte count and ESR reduced by
2.3 and 3 times, respectively, and the IL-7A level
was normalized. A decreased severity of patholo-
gical process after applying cHPE was also revealed
to day 28, namely the leukocyte count reduced
by 1.4 times, ESR - by 1.2 times, the content of
pro-inflammatory cytokines IL-6 — by 5.6 times,
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JI-6 — B 5,6 paza, ®HIla — 2,3 pa3a nopiBHAHO
3 TBapuHamu rpynu AA. anuii gaxkt mMoxe OyTH
o0yMoBIIeHO 3amyudeHHsM MmeniaropiB KEIUI go in-
rioimii mpomidepanii MPOAYLUEHTIB LUTOKIHIB —
CD4"-xnitiH. JlaHi 3MiHH CHIOCTEPITAIIMCH THITHME
aBTOpaMH y TPOIECI MONIKIOHATBHOI CTHMYJIIAIIL
CH4"-xnitua  CD3/CD28 MOHOKJIOHAILHUMH aH-
THTUJIAaMHA B TIPUCYTHOCTI IUIALICHTAPHUX ME3CHXI-
MaJIbHUX CTOBOYPOBHX KIIITHH [22].

OTpumaHi pe3yabTaTd Y3TOMKYIOTBCS 3 JaHU-
MU, SIKi MATBEPAKYIOTh YIOBUIBHEHHS AUCTPOdiy-
HO-JICCTPYKTUBHUX 3MiH CHHOBIOIIUTIB, aKTHUBAIlIIO
mporeciB ix pemapauii 3a BHYTPiLIHbOCYIIIOO0BOTO
BBEZICHHS €KCTPAKTY IUIALICHTH MiJ] YaC KOMIUIEKCHO-
ro JikyBaHHA xBopux Ha PA [8]. [Hmumu aBropamu
TaKOX MOKAa3aHo, 110 BBEJIEHH: Iperapary CTaHaap-
TH30BAHOTO T1APOITI3aTy IUIAICHTH JTIONWHA 3HAYYIIC
inrioye BupoOseHHs ®HIIo i IUKIOOKCHIeHa3H-2
y Makpodarax, CTUMYJILOBAaHUX IPO3araTbHIMH JTi-
ronojricaxapunamMu [6]. BHyTpimHbs0UepeBHI 1H €K-
mii TigposiizaTty 3MeEHINyBaid (OPMYBaHHS IpaHy-
JHOMH B KapariHaHOBii Mojesi HaOpsAKy 1 MOJEIo-
BaHHI XpOHIYHOro aptpuTy. [igpomizar 3axuiias
BiJI Jerpajarliii xpsima Ha MOJENi OCTEOapTPHUTY, IO
Moxe OyTH OOyMOBIIEHO MPHUCYTHICTIO B TiIpodi-
3ati gunentuny JBP48S, skuii 3maTHUi 3HUKYBaTH
piBens cexpenii @HIa.

Ha ocHOBiI BHWIIEBHKIIAZICHOTO MOXHA BIAMITH-
T, Mo MoHoTeparis KEITJI a6o nJIKKJI omHaxoBo
BIUTMBAE Ha PsJ MOKA3HUKIB: Ha 14-y mo0y 3HIKEH-
s IOE i1 HIK, ra 14- 1 28-y m1o6u — JIEHKOITUTO3Y.
3MeEHIIICHHSI 3aTalibHOT peakilii y BKa3aHWX BapiaHTax
Teparii CrocTepiranxoch Ha T/ BiTHOBICHHS OaaHcy
Mpo- 1 MPOTHU3aNaIbHUX IIUTOKIHIB (3MEHILEHHS KOH-
nenTparii [JI-6 (28-a mo6a), 301IbIIeHHS KOHIIGHTPa-
uii JI-10 (14-a mo6a)).

Crnemudiuny nito kEITJI BcTaHOBNIEHO y TBapuH
rpymu AA +kEIJI, y skux Ha BiiMiHY BiJl TBAPUH IPY-
mu AA + JIKKJI nmokaszano 3umxkenns pisasg @HIla
(28-a moba), w0 MIATBEPMKYE HASBHICTH IHITHX
IMyHOCYIIPECHBHUX MeXaHI3MiB (akTuBaris T-pery-
nsropuux KiaiTaH (Tper), mpurHideHHs mposidepartii
MOHOHYKJICapiB).

Komb6inoBane Buxopuctanns IJIKKJI i kEILI
mpu AA Ha 14-y 100y CynmpoBOKYBaIOCS 3HMKCH-
HsM koHneHTpanii 1JI-6 (B 1,8 pa3a), BiIHOBICHHSM
piBas IJI-17A. Ha 28-y mo0y icTOTHO 3HMXYBaJu-
cs pieai ®HIlo — B 4,7, UI-17A — 2,1, UJI-6 —
10,8 paza. Y cyKymHOCTI 11e BigOUBanocs Ha mociaad-
JICHH1 3allaJieHHs] y TBapHH IIi€i IPynu MOPIiBHSHO 3
rpymoo AA. Tak, Ha 14-y noOy 3HMKyBaJuCs Taki
mokasHuku: A — B 1,2 pasa, KUIBKICTh JICHKOITH-
TiB — 2,4 pa3a, IIOE — 2 pa3u. Ha 28-y no0y Tte-
paneBTUYHHMNA edeKT 30epiraBcs, IO MPOSIBIBLIOCH
Y 3HIDKCHHI KITIHIYHAX TIOKa3HUKIB 3alaIeHHs: [A —
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and TNFa — by 2.3 times as compared with the
animals from AA group. This fact may be stipu-
lated by involving the cHPE mediators in prolife-
ration inhibition of cytokine producers: CD4"
cells. Other authors observed these changes during
polyclonal stimulation of CD4* cells with CD3/CD28
monoclonal antibodies in the presence of placental
mesenchymal stem cells [20].

These findings were consistent with the data,
confirming the slowing down of dystrophic and
destructive changes in synoviocytes, their activated
reparation during intra-articular administration
of placental extract in the combined therapy of pa-
tients with RA [10]. Other authors have also
demonstrated the administration of the preparation
of a standardized human placental hydrolyzate to
significantly inhibit the production of TNFa and
cyclooxygenase-2 in macrophages, stimulated by
proinflammatory lipopolysaccharides [8]. Intra-
abdominal injections of hydrolyzate reduced the
granuloma formation in carrageenan model of
edema and in chronic arthritis simulation. In osteoar-
thritis model, the hydrolyzate protected against
cartilage degradation, likely due to the presence
of dipeptide JBP485 in hydrolyzate, that was able
to reduce the TNFa secretion level.

Based on the mentioned above, it can be poin-
ted out that the monotherapy with cHPE or IHCBL
had a similar effect on some indices, i. e. the ESR and
CICs decreased to day 14, and leukocytosis reduced
to days 14 and 28. A decreased inflammatory res-
ponse in the mentioned therapies was observed
together with the balance restoration of pro- and
anti-inflammatory cytokines (the IL-6 concentration
lowered (day 28), and that of IL-10 augmented (day
14)).

A specific effect of cHPE was found in animals
from group AA+cHPE, which, in contrast to animals
of AA+IHCBL group, showed a decrease in TNFa
level (day 28), that confirmed the presence of other
immunosuppressive mechanisms (activation of T-re-
gulatory cells (Treg), inhibition of mononuclear cell
proliferation).

The combined use of IHCBL and cHPE in
AA to day 14 was accompanied by reduction of
IL-6 concentration (by 1.8 times), and the IL-17A
level recovery. To day 28, the TNFa, IL-17A and
IL-6 levels significantly decreased by 4.7, 2.1 and
10.8 times, respectively. In total, this was eviden-
ced in the inflammation reduction in animals from
this group as compared with the AA group. For
example, to day 14 the Al, leukocyte count and ESR
diminished by 1.2, 2.4 and 2 times, respectively.
To day 28, a therapeutic effect was kept, that was
manifested in a decrease in IA, leukocyte count,
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B 1,2 pasa, xinpkocTi neiikorurie — 1,4 pasa,
IIOE — 2 paswu, xonuentpauii LIIK — 1,8 pa3a.

Cepen mepeBar KOMOIHOBAaHOTO BHKOPHUCTaHHS
mJIKKJI Ta xEIIJI mepenm MoHOTepammi€ro ciin Bia-
MITHTHA 3HAYyIHA €(EeKT BITHOCHO 3HWKCHHS IA
(14-a no6a), LIOE i xonnenrparii ®HIIo (28-a 106a).
Llefi dakr MoXe CBIAUYNTH PO CyMapHHH edeKT
Ta/ab0 CHHEpTito Jii BBeIEHUX CyOCTaHIIN OJHAKO-
BHMH MEXaHi3MaMH 3aBJISKH IPUCYTHOCTI B MPOITyK-
Tax mpoTtu3anainbHoro nutokiny 1JI-10 ta imyHOCy-
npecuBHoro ¢akropa TPOP, a Takoxk ix BIIMBY Ha
nepernpodiToBaHHs  POOOTH  IMYHOKOMITETEHTHHX
KITHH y OiK 3HW)KEHHS MPOAYKIIi 3amajibHUX Me-
JiaTopis.

ITicas koMOIHOBaHOTO BUKOPHCTaHHS BKa3aHUX
I[TE®IIK nesxi MOKa3sHUKU CIIBIAAAIM 3 THMH, SIKI
Oynu omeprKaHi Iicys MPOBENCHHS MOHOTepartii. Ha-
npukian, Kiaekicte IIK (28-a mo0a) micis CITijib-
noro BBeaeHHs JJIKKIJI i kEIIJI nmaGmmkamacst 1o
nokasHuka nicisg BBenenHs JJIKKJI, mo MoxIuBo €
pesyinbraToM BiniuBy came JJIKKJII Ha daromurapHy
aKTHBHICTh Makpodaris. Jlanuii edexr miarBepmke-
HO JaHWMHU JIOCNTIJHUKIB IIONO aKTUBAIlii MPOIYK-
tamu, orpumannmu 3 KKJI, daronuris y cucremax
in vivo [10] Ta ex vivo [7]. Ha 14 i 28-y no0u Kinb-
KiCThb JICHKOLMTIB IMiCJIi KOMOIHOBaHOTO BHUKOPH-
ctanns [IEDIIK 3meHmyBanacs Tak caMo, SIK i micis
BBegeHHa KEILJI, mo cBiquMTh Mpo iMyHOCYIIpe-
CUBHY IO CaMe EKCTPAKTY.

[Hmra ocoOnMMBICTF KOMOIHOBAaHOTO BHKOPHCTAH-
v xriTuH 1JIKKIL 1 kEITJI nonsrae B ToMy, 10 BBe-
neri [IEDIIK mMoxyTh BIUTMBATH Ha Pi3HI MIMIEHI
B IMYHHI# CHCTEMI PEITUITIEHTIB, TOTIOBHIOIOYH OJUH
ognoro. Tak, Ha 28-y 100y micis 3acTOCyBaHHSA
TJIKKIJI Oyiio BCTaHOBJICHO TIiIBHIICHHS KOHIICHTPaA-
uii I®Hy, micns eenenns kEIJI — 3umkenns 1JI-6
MOPIBHSHO 3 Ipymnoro AA, a micis iX KoMOiHOBaHOTO
BUKOPUCTAHHS BUSBJICHO 3HAYyINi 3MiHH 000X TIO-
Ka3HHUKIB.

CyTTeBO, MmO camMe CyMiCHE BHUKOPHUCTaHHS
[TE®IIK Moke 00yMOBIIOBAaTH PETYIIAIII0 TEBHUX
LUTOKIHIB. 3HMKeHHs piBHs 1J1-6 Ha 14-y 100y Bia0y-
BajJIOCS TUIBKU 32 YMOB CIIJIBHOTO BBEICHHS 1 OYyJ10
PE3UCTCHTHUM J0 MoOHoTepamii. Ile mpumymeHHs
Y3TODKYETHCS 3 NaHUMHM, SKi MIATBEPIKYIOTh Bij-
MOBib PI3HUX CyOMOMyNALINA KOJOHIEyTBOPIOIOYNX
onuauilb (KYO) Ha BBeICHHS TIEBHOTO KOKTEWITIO U~
TOKiHiB. BioMo, 10 KpOBOTBOpHI KIITUHH 3 BUCO-
KUM TIponidepaTHBHUM TOTEHL[IaIOM MICTATh Pi3Hi
cyOmomysinii, fKi BiAMOBiAalOTH Mporidepariero:
OJlHA 3 HUX — Ha CKJIAJHUIA CTUMYI (KOJIOHIECTHUMY-
morounii pakrop-1 (KCD-1)+UJI-1+1JI-3+1J1-6), npy-
ra — "a meHm ckiaagaui (KCO-1+1J1-1+1J1-6) [21].

BaxmiBO BiAMITHTH, IO MICJISI IPOBEICHHS KOM-
OiHOBaHOI Teparrii 3 BUKOPUCTAHHSIM IPOAYKTIB, IO
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ESR and CICs concentration by 1.2, 1.4, 2 and
1.8 times, respectively.

Among the advantages of a combined use of
IHCBL and cHPE over the monotherapy, a signi-
ficant effect relative to the reduction of Al (day
14), ESR and TNFo concentration (day 28) should
be noted. This fact may testify to a combined
effect and/or synergy of action of the administered
substances through the same mechanisms due to the
presence of anti-inflammatory cytokine IL-10 and
immunosuppressive factor TRFf in products, as well
as their impact on re-profiling of immune competent
cell activity towards a decrease in production
of inflammatory mediators.

Following combined use of the mentioned PEFPC,
some indices coincided with those obtained after
monotherapy performance. For example, the amount
of CICs (day 28) after combined administration
of IHCBL and cHPE approached the value after
IHCBL introduction, that might result from the
impact of namely IHCBL on phagocytic activity
of macrophages. This effect was confirmed by
the reported data on phagocyte activation by HCB-
derived products in vivo [13] and ex vivo [9]. To
days 14 and 28, the leukocyte count after combined
use of PEFPC decreased in the same way as after
cHPE administration, thus indicated an immu-
nosuppressive effect of the extract.

Another feature of a combined use of IHCBL
and cHPE cells was that the injected PEFPC could
affect different targets in recipient’s immune system,
by complementing each other. For example, to
day 28 after IHCBL use, we revealed an increase
in IFNy concentration, and after applying cHPE
there was a decrease in IL-6 as compared with the
AA group, and after their combined use the significant
changes in both indices were found.

Notably, that namely combined use of PEFPC
may stipulate the regulation of certain cytokines.
A decrease in IL-6 level to day 14 occurred only
when they were administered together, and it
was resistant to monotherapy. This assumption is
consistent with the data confirming the response
of different subpopulations of colony-forming units
(CFUs) to administration of a specific cytokine
cocktail. It is known that hematopoietic cells with
a high proliferative potential contain different
subpopulations that respond by proliferation, i. e.
one of them responds to a complex stimulus (colony-
stimulating factor-1 (CSF-1) + IL-1 + IL-3 + IL-6),
another — to a less complex one (CSF-1+IL-1+IL-6)
[15].

It is noteworthy, that after combined therapy
with cytokines-containing products, not only the
functional properties of immune competent cells in
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MICTATh LIUTOKIHU, MOXKJIMBI 3MiHU HE TiNbKH (yHK-
LiOHABHUX BIACTHBOCTEH iIMyHOKOMIIETEHTHHX KJTi-
TUH Yy PELUIIEHTIB, ajle ¥ BIaCTUBOCTEH BBEAEHOI
cycrmen3ii. Taki MmMAXoaW BUKOPHUCTOBYIOTHCS I
yac iHQy3il kpiokoHcepBoBanux CD133*-kiTuH
KKJI y xombOiHarii 3 IHIIUMH Oi0aKTUBHUMH MO-
nexynamu [19] mist wHriOimii  audepeHiitoBaHHs
KPOBOTBOPHUX MONEPETHUKIB, MMOCUJICHHS Mirparfii
KIITHH 1 MiABUIICHHSA ¢(EKTHBHOCTI MPHIKUBICHHS
TeMOTIOETUYHUX CTOBOYPOBUX KJIITHH Micisl TpaHC-
mnaHTanii. Y poborax mokazaHa TakoX e(eKTHB-
HiCTb BUKOPHUCTAaHHS IUTOKIHIB pa3om 3 CD34*-xiitu-
HaMH Ul €KCIHaHCii MPHUPOAHIX KiNEPHUX KIITHH
3 kpiokoHcepBoBaHoi KKJI Ta iX HHUTOTOKCHYHHX
BrnactuBocteil [18]. Bimomo, 1m0 nmuTokiHOBE cepe-
JOBHIIIE B yMOBax 3amajieHHs MOXe OOyMOBIIOBa-
TH «IEPEKITIOUEHH» (GopMyBaHHS Tper-kimiTuH Ta
Tx17. [diiicHo, 3a BiICYTHOCTI TIEBHOT KUTEKOCTI TIPO-
3ananbHuX 1MUTOKiHIB FOXP3 mominye mag RORyT
1 3amo0irae gpopmysanHio Tx17, ToOTO 3aBASIKH IPH-
cytaocti TP®P, IJI-10 y xEIIJI 3a ymoB #ioro xom-
6inoBanoro Buxopuctanus 3 IJIKKJI BiH Moxe BU3-
Havaty BnactuBocti Tper-kiitun y mJIKKIJL

3Beprae Ha cebe yBary BiICYTHICTh KOPUTYBaJlb-
HOTO BIUIMBY BBEIEHHMX CYyOCTaHLId Ha MPOLYKIIO
JI-2, mro Moke OyTH TOB’S3aHO 3 YMOBAMH IPOBE-
JICHHS AOCIi/KEHb (HEJOCTAaTHS 1032 BBEIECHOTO Ma-
Tepiany), icuyBanHs 1JI-2 y 3B’s13aHiit 3 perentopaMu
kiitaH Gopmi [20]. MoxirMBa TaKoK KJacHYHa ayTo-
perymsmis, 3a sxoi 1JI-2 npurHidye BuacHy HpomyK-
miro gepe3 aktusaiito STATS i Blimp-1, mo Bukmu-
Kae penpeciro rena 1JI-2.

IHTerpabHa OIiHKA TEPaeBTUYHOI €(PEeKTHBHOCTI
[E®IIK mokasana, mo Bci cnocodu Teparii mpuBo-
WM 10 CTikoro edekTty, ane Ha 28-y mo0y micus
komOinoBanoro BukopuctanHs JJIKKJI ta xEITJI
BKa3aHUI IMOKAa3HUK OyB HW)KY€ HDK MICIS MOHO-
tepamnii B 3,1 12,5 pa3a BiamoBigHO.

OriHKa MOKa3HUKIB TBAPUH Y TPYIIi 3 BBEACHHIM
MIPEIHI30MIOHY MMOKa3ayia, mo Ha 14-y molOy micis
tioro BBeneHHs IA 3HM3HMBCA B 1,3 pasa, JeKoIm-
™ — 2,1 paza, HIOE B 3 pasu, I{IK — B 3,2 paza
ropiBHAHO 3 Tpymoio AA. Ha 28-y mo0y IA 3uu3muBCS
B 1,4 pasa, lIIOE — 3 pa3wu, L{IK — 1,2 pa3a, pieeHb
I®HY BimHOBMIOBAaBCS 10 KOHTPOJBHHUX 3HAYCHB, a
1JI-6 3HM3uBCS B 2,4 pasza BimHOCHO rpynu AA, 1m0
Y3rO[KY€ETHCS 3 BUCHOBKAMH JIOCITi JHUKIB II0AO 00Y-
MOBJICHOCTI MPOTH3aMaJIbHOTO Ta IMyHOPETYJISTOp-
HOTO €(EeKTIB IIIOKOKOPTHKOCTEPOIAiB iX BILIMBOM
Ha cucteMy UuTOKiHiB [17]. CymapHuii cTymiHb Bil-
XWJICHHS Yy Wil Tpymi TBapHH MiATBEPAUB 3HWKCHHS
3amagbHOl peakIlii B yCi TEpPMIHH CIIOCTEPEIKEHHS,
ane Ha 28-y o0y IMOKa3HWK OyB BHWINE, HiXK ITiCIIS
koMOiHoBaHoro BBemeHHs I[IE®IIK. [anuit ¢akr
MIITBEPKYE TepeBard KOMOIHOBAHOTO BBEICHHS

npo6nemu Kpiobiosnorii i KpiomeanUHK
problems of cryobiology and cryomedicine

Tom/volume 32, N/issue 2,2022

recipients, but those of the administered suspension
may be altered. Such approaches are used during
the infusion of cryopreserved HCB CD133* cells
together with other bioactive molecules [11] to in-
hibit differentiation of hematopoietic progenitors,
enhance cell migration, and increase the engraft-
ment efficiency of hematopoietic stem cells post
transplantation. The efficiency of using cytokines
together with CD34" cells for expansion of natu-
ral killer cells from cryopreserved HCB and
their cytotoxic properties has been reported [1].
It is known that cytokine environment under
inflammation may cause the ‘switching’ of forma-
tion of Treg cells and Th17. Indeed, when a certain
amount of pro-inflammatory cytokines is absent,
the FOXP3 dominates over RORYT and prevents the
Th17 formation, i. e. due to the presence of TRF[
and IL-10 in cHPE when used together with IHCBL
it may determine the properties of Treg cells in
IHCBL.

A noteworthy detail is the absence of a corrective
effect of the administered substances on IL-2 pro-
duction, likely due to the experiment conditions
(insufficient dose of introduced material), and the
existence of IL-2 in cell receptor-associated form
[14]. A classical autoregulation is also possible,
when IL-2 inhibits its own production through
the STATS5 and Blimp-1 activation, thus causing
the repression of IL-2 gene.

An integral assessment of PEFPC therapeutic
efficiency showed that all treatment methods led to
a sustained effect, but to day 28 after combined use
of IHCBL and cHPE this index was lower than after
monotherapy by 3.1 and 2.5 times, respectively.

Evaluation of parameters in animals from
group with prednisolone administration showed
that to day 14 after its introduction the indices of
Al, leukocyte count, ESR and CICs decreased
by 1.3,2.1, 3, and 3.2 times, respectively, as compared
with the AA group. To day 28, the IA, ESR and
CICs reduced by 1.4, 3 and 1.2 times, correspon-
dingly. The IFNy level was restored up to the control
values, and IL-6 decreased by 2.4 times vs. the
AA group, that was consistent with findings of
scientists about the conditioning of anti-inflam-
matory and immune regulatory effects of glu-
cocorticosteroids by their impact on cytokine system
[3]. The total degree of deviation in this animal
group confirmed the reduction of inflammatory
response throughout the all observation periods, but
to day 28 the index was higher than after combined
administration of PEFPC. This fact proves the
advantages of combined introduction of PEFPC in
suppression of immune inflammation and reduction
of the level of pro-inflammatory cytokines: IL-
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[NE®IIK y npurHiueHHi iMyHHOTO 3amajieHHs 1 3HU-
KEHH1 piBHA mnpo3amaibHuX LUTOKIHIB — IJI-17,
1JI-6, ®HIlo. Onepxani pe3ynsraTd CBiIdaTh Hpo
MIPOTH3AITAJIGHY JiF0 BUBYCHHX PEUOBHH 1 Tepamen-
tnyHy epekrtuBHicTh [TEDIIK, mo oOymoBieHo iX
3IATHICTIO pearyBaTH Ha «3allUT CHUTYyallii» 610110-
I'YHO aKTUBHUX PEYOBHH.

BucHoBku

1. Ha excniepumenTanbhii Mopeni PA moawnu,
K010 € AA, IPOAEMOHCTPOBAHO TepeBaru KOMOiHO-
BaHoro Bukopuctanus JJIKKJI ta kEIJI nopiBHAHO
3 MOHOTEpAII€I0 Y BiIHOBJICHHI KIIHIYHUX IOKa3-
HUKIB Ta 0ajaHcy B CHCTEMI LIUTOKIHIB.

2. poruzanansna mis AJIKKJI micns nikyBaH-
Ha TBapwH 3 AA BumsBisutaca y 3umwkerHi LIOE Ta
HIK y mepudepudniii kpoBi, Kopekiicro piBHsI LJI-
17A (14-a mo6a), 1A, ®HIla, migsumenasm 1JI-10,
I®HYy (28-a no6a).

3. Tepaneprruna gist KEITJI nposiBstacs y 3MeH-
IIICHHI MMOKA3HUKIB JICHKOLUTO3Y, KOe(DillieHTy PO3-
mipy HIK (14 i 28-a go6m), ILIOE (14-a noba),
1JI-6, ®HIla (28-a 1o6a).

4. CymapHuil CTYNiHb BIAXWICHHS IOKa3HHKIB
micnss  komOiHoBaHOTO BHKOopHcTaHHS JJIKKJI Ta
KEITJI OyB HIXYNM TMOPIBHSHO 3 MOHOTEpAII€I0 B
3,11 2,5 pa3a BinnosigHo (28-a 100a), 110 MOXJIUBO
€ PEe3YIBTaTOM CHHEPTIi OKPEeMHUX MPOMYKTIB BiTHOCHO
sumwkeHHs [A ta ®HIlo; momarkoBoro BILTMBY KOXK-
HOTO IPOIYKTY Ha PiBEHb Pi3HUX IUTOKIHIB (JIJIKKJI —
Ha piBerb I®Hy, kEITJI — nHa piBens IJI-6 (28-106a))
1 Ha KiHigHH] Toka3Huky: JIJIKKJI — Ha koHIIeHTpa-
miro HIK, xEITJI — ma xinpkicTs nefikonutiB (14 1
28 noom).
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17, IL-6, TNFa. Our findings testified to an anti-
inflammatory effect of the studied substances and
therapeutic efficiency of PEFPC, that was stipulated
by the ability of biologically active substances to
respond to the ‘situation request’.

Conclusions

1. Advantages of a combined use of IHCBL and
cHPE over the monotherapy in restoring the clinical
indices and balance in cytokine system have been
demonstrated in AA as an experimental model for
human RA.

2. Anti-inflammatory effect of IHCBL after
treatment of AA animals was manifested by a decrease
in ESR and CICs in peripheral blood, correction of the
level of IL-17A (day 14), IA, TNFa, and an increase
in IL-10, IFNy ones (day 28).

3. Therapeutic effect of ¢cHPE occurred in re-
duction of leukocytosis indices, coefficient of CICs
size (days 14 and 28), ESR (day 14), IL-6 and TNFa
(day 28).

4. Total degree of deviation of the indices after
combined use of IHCBL and cHPE was lower vs.
the monotherapy by 3.1 and 2.5 times, respectively
(day 28), likely resulted from the synergy of
individual products relative to the reduction of Al,
TNFa; additional impact of each product on level
of various cytokines (IHCBL affected IFNy level,
cHPE did IL-6 one (day 28)) and on clinical indices:
IHCBL influenced CICs concentration, cHPE did
the leukocyte count (days 14 and 28)).
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