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Aromiunuii nepmarut (AJl) € 3amadpbHUM 3aXBO-
PIOBAaHHSIM IIKipH ayTOIMYHHOTO TEHE3Y, SKE Xapak-
TEPU3YETHCS TOPYUMICHHSIMHA B KIITHHHIA Ta Ty-
MOpalbHIA JaHKaxX iMyHiTeTy [4]. Po3BuTOK ayTo-
IMyHHUX TIPOIICCIB, SK TPABHIIO, CYMPOBOIKYETH-
Ccs 3MIHOIO KUIBKICHHX Ta SAKICHHX TIOKa3HHKIB
muToKiHOBoro mpodimo [9]. Tomy odeBHIHOIO €
JOLNBHICTh 3aCTOCYBaHHSI IpenapariB 3 iMyHOMO-
IYJIOBANBHOIO AKTHBHICTIO, A0 SKHX MOXHA Bil-
HECTH KOMIIOHEHTH KOPIOBO1 KPOBI1 JIFOAMHU.

Mertoro nanoi pobotu Oyno BH3HaueHHS edek-
TUBHOCTI 3aCTOCYBaHHS KPIOKOHCEpBOBAaHHX Ta
7ioQiTi30BaHUX KIITHH KOPIOBOI KpOBi A Bin-
HOBJICHHS ITUTOKIHOBOTO TIpOo(piIt0 B  eKCymarax
«IIKIPHOTO BiKHA» HAa EKCIIEpUMEHTAIBHINA MOIemi
aTOIIYHOTO JICPMATHUTY.

JlaHi eKCIepUMEHTaIbHI  AOCTIIKCHHS —Oyiu
Y3TO/DKEHI 3 KOMITETOM 3 Ol10CTHKH [HCTHUTYTY TIpo-
Onem kpioGionorii 1 kpiomenuman HAH VYkpainu
(M. Xapkis, [Iporokon Ne 5 Big 16.12.2014), mpose-
JICHI BIJNOBITHO JI0 OCHOBHUX TOJIOKEHb 3aKOHY
VYkpainu «[Ipo 3aXucCT TBapHH Bij dKOPCTOKOTO IT0-
BomkeHHsD» (Ne3447-1V Bix 21.02.2006) ta «EBpo-
MEHChKOT KOHBEHIIIT TIPO 3aXHCT XpeOETHUX TBAPHH,
"lHcTnTYT Npobnem kpioGionorii i kpiomeamumHm HAH Ykpainu, m. Xap-
kiB, YkpaiHa
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Atopic dermatitis (AD) is an inflammatory
skin disease of autoimmune origin, mainly cha-
racterized with various disorders of cell and hu-
moral immunity [6]. The development of auto-
immune processes is usually accompanied by
change quantitative and qualitative indices of
the cytokine profile [9]. Therefore, the feasibility
of using drugs with immune modulatory activity,
which include human cord blood components, is
obvious.

This research was aimed to determine the
effectiveness of using cryopreserved and lyophi-
lized cord blood cells to restore the cytokine pro-
file in the skin-window exudates on an experimental
model of atopic dermatitis.

These experimental studies were coordinated
with the Bioethics Committee of the Institute for
Problems of Cryobiology and Cryomedicine (IPCC)
of the National Academy of Sciences of Ukraine
(Kharkiv, Protocol No. 5 dated 16.12.2014), con-
ducted in accordance with the main provisions of
the Law of Ukraine ‘On the Protection of Animals
Against Cruelty’ (No. 3447-1V dated 21.02.2006) and
the ‘European Convention for the Protection of
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SIKi BUKOPUCTOBYIOTBCS JIJISI €KCIICPUMEHTAIEHUX Ta
THIMX HayKoBUX ITtei» (CtpacOypr, 1986).
ExcnieprMeHTH TIpOBOIWIM HA O-MICAYHHX Y-
pax-camirsix (7 = 70) minii Bicrap macoro 180-200 .
ATOTIYHUHN IepMATUT y TBAPHH MOJEIIOBAIN IIIOIO0-
OOBHUM BTHpAHHAM IPOTATOM 2 1-1 100H y MIKIpy CITH-
HU 5%-TO CTUPTOBO-AIIETOHOBOTO PO3YMHY AUHITPO-
xnop6enzony (JIHXDb) B oquH i To¥ ke gac [3, 4].
JletikokontienTpar kopaoBoi kposi (JIKKJI) orpu-
MyBaJId 3 [IJIBHOI KOPAOBOI KPOBI JIOMUHU IILISIXOM
CeITUMEHTAIlll 3 BUKOPUCTAHHSAM MOJNINIIOKiHY. Jlio-
¢imizoBanuii JIKKJI (nJIKKJI) orpumyBanu y cy6-
mimariiaii ycranoBmi «Y3B-2» (B mpu ITIKiK
HAH VYkpainn, m XapkiB) 3a merogom A.M. [onb-
ueBa Ta cmiBaBT. [2]. [ns oTpuMaHHS KpiOKOH-
cepsoBadoro JIKKJI (xJIKKJI) BukopucTOByBaH
nporpaMHuil 3aMopoxyBad, 3amopoxxyBanHs JIKKJT
ripoBoruH 3a MetogoM A.O. IlymaeBoi ta cmiBasr. [5].
Teapun Oyno momiieHo Ha rpynu: 1 — iHTaKkTHA
(xoHTpOMNB, 1 = 7); 2 — AJl 6e3 mikyBaHHA (n = 7);

3 — cranmgaptHe JikyBaHHS AJl TpemHi3010HO-
BOIO Ma33io (n = 7); 4 — mikyBanHs1 A/l BBeAeHHIM
kJIKKJI (n = 7); 5 — unikyBanns AJl BBezeH-

M JJIKKJL (n = 7). Yci HaBenmeHi BuIile BHIM
JKyBaHHsSI PO3MOYMHAIM 4Yepe3 o0y Micisl 3aKiH-
yeHHs BUkopuctanss JJHXb.

Hdns  oOrpyHTyBaHHS e€(EKTHBHOCTI 3acTOCY-
BanHs JIKKJI mpoBomwimm MOpIBHAIBHUN aHAI3
piBas murtokiniB 1JI-4, 1JI-10, I®OH-ramma Ha 7-My
Ta 14-Ty moOy mo Ta Mmicisa JIIKyBaHHA B O€3KIIi-
THHHHX MIKIPHUX eKcymatax 3a metogoM D.J. Marks
Ta cmiBaBT. [8]. [licms oTpuMaHHS CymnepHaTaHTa
32 JaHWUM METOJOM KOHIICHTpAIlli ITMTOKiHIB
B HBOMY OI[IHIOBaJlM 3 BUKOPHUCTaHHSM Ha0OPiB
pearenTiB «UJI-4-IOA-BECT», «1JI-10-IOA-BECT»,
«IDOH-IDA-BECT» («Bekrop-bect», PD) Ha mikpo-
mianmetHoMy ¢oromerpi «GBG Stat Fax 2100»
(Awareness Technology, CIIIA) 3rinHO 3 MeToaM4-
HUMH PEKOMEHAIISIMA BUPOOHHKA.

KpurtepiemM po3BHTKY TaTONOTIYHOTO TIPOIECY
Oyna 1mosBa HaOpPsIKy 1 BHUpPaXEHOI e€pUTEMH Ha Mi-
JISHIII «IIKIPSHOTO BIKHA» 3 TONANBIIAM YyTBO-
PEHHSM IIUIBHOI, MPWIETIIOl M0 IIKIpH TemMoparid-
HO1 Kipku. TsDKKICTh MIKIPHUX TIPOSBIB OIIHIOBAH

B Oamax: 0 — BiacyrtHicTh peaktii; 0,5 — mosBa
JOKaJbHUX OCEepeAKiB rimepemii; 1 — Bupaxke-
Ha rimepemisi; 2 — rimepeMisi; 3 — pi3ke mouep-

BOHIHHS IIKIpH Ta HaOpsK; 4 — YTBOPEHHS €po3iii;
5 — ¢opmyBaHHS reMopariuHoi Kipku [1].

Craructuyny oOpoOKy pe3ynbTariB MPOBOAMIH
METOIIOM HemapaMepuyHoi craTucTHku Kpyckana-
Yommica 3 BUKOPHUCTaHHSM IPOTPaAMHOTO 3ade3Iie-
genns Statistica 10.0 (StatSoft, Inc., CIIIA)

3 maHWX, HaBEACHWX Yy TaOMHIl, BUIHO, IO
Bmict 1JI-4 y TBapuH Ha 7-My mOOy Iicis 1HAYKIIIT
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Vertebrate Animals Used for Experimental and
Other Scientific Purposes’ (Strasbourg, 1986).

Experimental investigations were carried out
in 6-month-old male Wistar rats (n = 70) weighing
180-200 g. Atopic dermatitis in animals was mo-
deled by daily rubbing of a 5% alcohol-acetone
solution of dinitrochlorobenzene (DNCB) into the
skin of the back for 21 days at the same time [5, 6].

Cord blood Ileukoconcentrate (CBLC) was
obtained from whole human cord blood by sedi-
mentation using polygycine. Lyophilized CBLC
(ICBLC) was obtained by means of a sublimation
unit ‘UZV-2’ (Special Designing and Technical-
Bureau at the IPCC of the National Academy of
Sciences of Ukraine, Kharkiv) according to the
method of A.M. Goltsev et al. [2]. To obtain
cryopreserved CBLC (cCBLC), a programmable
freezer was used, the CBLC was frozen according
to the method of A.O. Tsutsayeva et al. [8].

Animals were divided into groups: 1 — intact
(control, n = 7); 2 — AD without treatment (n = 7);
3 — standard treatment of AD with prednisolone
ointment (n = 7); 4 — treatment of AD with
the introduction of cCBLC (n = 7); 5 — treatment
of AD with the introduction of ICBLC (n = 7).
All of the above types of treatment were started
a day after the end of the use of DNCB. To substan-
tiate the effectiveness of the use of 1CBLC, the
level of cytokines IL-4, IL-10, INFG was com-
paratively analyzed on the 7th and 14th days before
and after treatment in acellular skin exudates ac-
cording to the method of D.J. Marks er al [7].
After obtaining the supernatant by this method, the
concentration of cytokines in it was assessed using
the reagent sets °‘IL-4-IFA-BEST’, ‘IL-10-IFA-
BEST’, ‘IFN-IFA-BEST’ (Vector-Best, Russia) with
a microplate photometer ‘GBG Stat Fax 2100’ (Awa-
reness Technology, USA) according to the manu-
facturer’s methodological recommendations.

The criterion for thepathology development
was the appearance of edema and pronounced
erythema in the area of the skin window, with the
subsequent formation of a dense, hemorrhagic crust
adjacent to skin. The severity of skin manifestations
was estimated in points: 0 — no reaction; 0.5 — the
appearance of local foci of hyperemia; 1 — pronounced
hyperemia; 2 — hyperemia; 3 — severe redness and
edema; 4 — formation of erosions; 5 — hemorrhagic
crust formation [1].

The results were statistically processed by the
Kruskal-Wallis nonparametric statistics using the
Statistica 10.0 software (StatSoft, Inc., USA).

From the data presented in the table, it is clear
that the content of IL-4 in animals on the 7" day
after induction of AD (group 2) was increased and
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BwicT 111-4, 1]1-10 Ta koHueHTpauisa |PH-ramma B ekcygaTax «LWKipHOro BikHa» y Lypie 3 ALl 4o Ta nicnsa nikyBaHHSA, nr/mn

IL-4, IL-10 content and IFNG concentration in skin-window exudates in rats with AD before and after treatment, pg/ml

[pyna TBapuH [o6a nicna possutky Al 1n-4 111-10 I®H-ramma
Group of animals 24 hrs after AD development IL-4 IL-10 IFNG
1 (KOHTpOnb) B 0,29 6,97 46,50
1 (control) [0,28;0,33] [6,78;7,37] [44,46;47,53]
7 1,12 21,45 25,18
[0,96;1,29]* [20,65;20,011* [23,85 28,08]*
2 (ALl 6e3 nikyBaHHA)
2 (AD with no treatment)
14 1,18 11,84 15,81
[1,08;1,29]* [10,28;12,98]* [15,05;16,34]*
7 0,68 12,57 24,12
[0,66;0,731* [11,50;13,59]* [20,44;25,91]**
3 (nikyBaHHA Al npeaHisonoHom)
3 (AD treatment with prednisolone)
14 0,93 9,15 28,73
[0,87;0,95]* [8,80;9,94]** [27,40;30,90]1**
7 0,52 8,67 39,75
[0.50;0,55]* [8,03;8,093] @ [38,67;41,50]*+@
4 (nikyBanHA Al kKITKKIT)
4 (AD treatment with cCBLC)
14 0,41 7,54 44,67
[0,37;0,42]* [7,37;8,09]*"@ [43,92;4,471/@
7 0,62 7,16 38,56
[0,57;0,64]*" (6,49;7,47]*+@3 [36,66;42,58]* /@8
5 (nikyBaHHA ALl nJTKKIT)
5 (AD treatment with ICBLC)
14 0,31 7,12 45,79
[0,28;0,331**@% | [6,95;7,19]*#& [45,17;47,55]*/@

Mpumitkn: BigmiHHOCTI 3Hauvywwi (p <0,01) NnopiBHSAHO 3 aHANOrYHMM MOKA3HMKOM Fpyn TBApWH: * — rpynu 1 (iHTaKTHOI);

#— rpynu 2; @ — rpynu 3; & — rpynu 4.

Notes: Significant differences (p < 0.01) compared to the same index of animal groups: * — group 1 (intact); #— group 2;

@ —group 3; & — group 4.

Al (rpyna 2) OyB MiJBHMILIEHMM 1 3alMIIaBCS Ha
Oinpin BHCOKOMY piBHI Ha 14-Ty n00y. Takox
y mypiB 1€l rpynu Oyna MiJBUIICHOK KOHIICHT-
pamtis IJI-10 TopiBHSIHO 3 KOHTpOJIEM, ajie 3 7-My
mo l4-ty moby possutky AJl BMICT mpoTH3a-
MaJLHOTO MEZiaTopy 3MEHIMBCA B 2 pa3u. Bwict
I®H-raMma B MIKIpHUX €KCygarax y IIypiB Tpy-
i 2 Ha 7-My 1 14- Ty moby OyB 3HWKeHMA B 1,7 1
2,9 pazu BiamoBimHO (Tabmuit). Bimomo, mo 3ax-
BOPIOBaHHSM 3 O3HAKAMU 3allajJICHHS MpPUTaMaHHE
MiABUIICHHS  PiBHA  Mpo3amajbHUX  LUTOKIHIB,
OJTHAK 3 JaHWX HAIIOTO IOCHIHKCHHS BHUIHO, IO
s AJl BractuBi gemio iHmm 3akoHOMipHOCTI. [lo-
niOHi pesynbratu Oynu oTpumani Takoxk K. Jujo
Ta ciBagT. [6] Ta B.A. Kallmann Ta cmiBasr. [7].

Y mporeci JKyBaHHS TPEAHI30JIOHOM Y TBa-
pHH CHOCTEpiraiy TEHACHITIO A0 HOpMaji3alii mo-
CIDKyBaHUX IUTOKIHIB K Ha 7-My, Tak 1 Ha 14-Ty
00y eKCIIEPUMEHTY. Y IIypiB, SKHX JIKyBaJld BBE-
neraasM kKJIKKJI (rpyma 4), Oyimo Bim3HaueHO IO3H-
THBHUH €(EeKT 3Ha4yIIoro 3HWKEHHS piBHe# [JI-4
i JI-10, a TakoX 3HAYYMIOTO IiJIBHUINCHHS KOHIICH-
Tpauii I®H-raMmma mopiBHAHO 3 TBapuHamu 3 AJl
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remained at a higher level on the 14" day. Also,
the concentration of IL-10 in rats of this group
was increased compared to the control, but from
the 7% to the 14" day of the development of AD, this
anti-inflammatory mediator decreased by 2 times.
The content of IFN-gamma in skin exudates in rats
of group 2 on days 7 and 14 was reduced by
1.7 and 2.9 times, respectively (Table). It is known
that diseases with signs of inflammation are
characterized by an increase in the level of pro-
inflammatory cytokines, however, the data of our
study show that AD is characterized by slightly
different patterns. Similar results were also ob-
tained by K. Jujo ef al. [3] and B.A. Kallmann
etal. [4].

During prednisolone treatment in animals, a
tendency towards normalization of the studied cyto-
kines was observed both on the 7" and 14" days of
the experiment. In rats treated with cCBLC (group 4),
a positive effect of a significant decrease in IL-4
and IL-10 levels was noted, as well as a significant
increase in IFNG concentration compared with
animals with AD and the group of animals treated
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Ta TpYIoOI INypiB, SKUX JIKyBalId MpeIHi30-
soHoM (p < 0,01). ¥V tBapuH, sikum BBoAH JJIKKJI
(rpyma 5), HOKa3HUKH BCiX LUTOKHHIB, 110 BUBYA-
nucs, Ha 7-My 100y HaOMMKamucs IO KOHTPOIb-
HUX, a Ha 14-Ty 100y BiAMOBiZaM KOHTPOIHHUM
3HAYCHHAM (TaOIHII).

Pe3ynbpraTi BHBYCHHS TSHKKOCTI IIKIPHUX TIPOS-
BiB Yy TBapuH IOCTIDKYBAaHHUX TPyNm IOKa3ajw,
mo A/l, inmyxoBanuii 3a qormomororo JIHXbB, mposs-
JSBCSI 3HAYHUMH 3MiHAMHM IOKIPHOTO TOKPHBY:
rimepeMi€ero, HaOpsKOM, (OPMYBaHHSIM CEPO3HO-
rHiiHOi Kipku. Ha 7-my noOy micnsi HaHeceHHs
Ha wmKipy mypiB octanHsoi no3u JHXb wmanidec-
TyBajach KapTWHA PO3BMHEHOI Maroiorii. TSKKICTH
3amajeHHs craHoBuna (4,14 £ 0,38) OGama. YV TBa-
puH i€l rpymm 6e3 JikyBaHHS 10 14-1 mobu crocTte-
PEeXCHHsI BiJ3HAYAIM 3MCHIIEHHS TSHKKOCTI MPOSIBY
3amajbHAX PEeaKkIliii MKipH B CEPEIHROMY B 2 pa3u
(2,43 £0,53) 6ana.

JlixyBanus TBapuH 3 A/l mpemHi30I0HOM CyII-
POBOUKYBAJIOCH TEHIACHILIEID A0 3MEHILICHHS 3a-
MajeHHs IIKIpHUX TOKPHBIB Ha 7-My 100y eKcrie-
PUMEHTY, TIpH IbOMY CTYIiHb TSKKOCTI IIKIPHUX
nposiBiB craHoBuB (4,0 = 0,58) Gana npotu (4,14 +
+ 0,38) Oana y tBapun 0e3 mikyBanus. o 14-1 no6u
3amajbHU TIPOIEC 3MEHIIYBaBCSA Ie B OLMbIIid
Mipi Ha TJi 3MEHIICHHS CTYTCHS ypaXeHHS MIKip-
HUX TOKpuBIB 10 (2,14 £+ 0,38) Gamis.

Y TBapuWH, AKi OTPUMYBAJH y SKOCTI JIKyBajh-
Horo mpemnapary kJIKKJI, Bxe Ha 7-My moOy ekc-
MIEpUMEHTY MaHI(ECTyBaBCS IOYATOK BiTHOBIICH-
HS IIKipHOTO TIOKPHBY, fKe omiHioBajocs B (3,71 £
+ 0,49) 6ana. o 14-i 1oOu crocTepeKeHHs y TBa-
PUH TSKKICTh 3amajbHUX NposABiB ckmana (1,86 +

0,38) Oaina.
VY TtBapuH, sxux gikysanu JJIKKJIL, Ha 7-my no0y
CKCIIEpUMEHTY  Bifg3Hayajach TO3WTHBHA JWHA-

Mika 3MIiHM IIKipHOTO TMOKpWBY. CTymiHb TPOSABY
3amajieHHs MIKIpW 3HAYYIIEC 3MCHIITUBCS ITOPIBHSHO
3 KOHTposbHOIO Tpymoro Ha 10% (3,86 + 0,38 Oana).
Ha 14-ty moOy mokasHHMK 3HA4yIIe BiApPi3HABCS Bif
TaKoOTO Yy TBapuH Ipymu 3 AJl i CKIaB B cepeaHBOMY
(2,14 £ 0,38) 6ama ipotu (2,43 £ 0,53) 6ana y TBapuH
0e3 JTiKyBaHHS.

OTtxe, y mepion 3 7-i mo 14-ty noOy poO3BHTKY
AJl OCHOBHMMH 3MiHaMH B IIMTOKIHOBOMY TIpO-
¢inmi Ha JOKaJbHOMY PIBHI MOXHA BBaKaTH
3Hauymie migsuiieHHs BMmicty [JI-4 ta 1JI-10 B
EKCyJlaTaX «IIKIpHOTO BiKHa» TI0 BiJHOIICHHIO
110 KOHTpoNbHUX BenuuuH (p < 0,01). V BigHOIICHHI
KJIFOYOBOTO ITUTOKIHY, IO MPOAyKyeTbes Tx1 mim-
dbommramu, a came I®H-ramma, BCTaHOBIICHO TEH-
JEHITIF0 JI0 3HIKCHHS HOro BMICTY B eKCyaarax
«IIKIPHOTO BiKHA» y TBapuH 3 AJl.
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with prednisolone (p < 0.01). In animals treated
with ICBLC (group 5), the indices of all studied
cytokines approached control values on the 7% day,
and on the 14" day they corresponded to control
values (Table).

The results of studying the severity of skin
manifestations in animals of the investigated
groups showed that AD induced by DNCB was
manifested by significant changes in skin: hype-
remia, edema, and formation of serous-purulent
crust. On the 7th day after the application of the
last dose of DNCB to the skin of rats, a picture of
advanced pathology was found. The severity of
inflammation was (4.14 £ 0.38) points. In animals
of this group without treatment, by the 14th day
of observation, a decrease in the severity of skin
inflammatory reactions was noted on average by
2 times (2.43 = 0.53) points.

Treatment of animals with AD with prednisolone
was accompanied by a tendency to reduce skin
inflammation on day 7 of the experiment, while the
severity of skin manifestations was (4.0 & 0.58) points
versus (4.14 + 0.38) points in animals without treat-
ment. By the 14th day, the inflammatory process
decreased even more against the background
of a decrease in the degree of damage to skin
manifestations to (2.14 + 0.38) points.

For the animals that received cCBLC as a
therapeutic drug, the start of skin restoration was
observed on day 7 of the experiment, which was
estimated at (3.71 £ 0.49) points. By the 14™ day of
observation in animals, the severity of inflammatory
manifestations was (1.86 = 0.38) points.

In animals treated with ICBLC, on day 7 of the
experiment, positive dynamics of skin changes
were noted. The skin inflammationrate significantly
decreased compared to the control group by 10%
(3.86 + 0.38) points. On the 14™ day, the index
significantly differed from that in animals in the
AD group and averaged (2.14 = 0.38) points
versus (2.43 + 0.53) points in animals without treat-
ment.

So, in the period from day 7 to day 8 of AD
development, the main changes in the cytokine
profile at the local level can be considered a sig-
nificant increase in the content of 1L-4 and IL-10 in
the skin-window exudates in relation to the control
values (p < 0.01). Regarding the key cytokine
produced by Thl lymphocytes, namely IFNG,
a tendency to decrease its level in the skin-window
exudates in animals with AD was established.

Thus, according to the levels of cytokine
and manifestation rate of skin inflammation in



TakuM YWHOM, 3a PIBHSIMHM LWTOKIHIB Ta CTY-
MIEHEM TMPOSBY 3alajeHHs IMIKIpi y TBapuH 3 aro-
MIYHAM JEPMaTUTOM JOBEACHO CS(EKTUBHICTH 3ac-
tocyBaHHs sk JUJIKKJL, Tak i kJIKKJI Ha BimMiHy
BiJI CTAHIAPTHOTO JIIKYBaHHS MPEAHI30IOHOM.
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