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Bigomo, mo 3a yMOB KPiOKOHCEPBYBAaHHS KIIITHH
1 TKaHWH, SKi 3aCTOCOBYIOTBCS B TEPAIICBTHUYHUX
LISAX, 3MIHIOIOTBCS CTPYKTYpHI XapaKTEePUCTHKH
1 (yHKIIOHAJIFHUNA TOTEHLIaN, a e MOXE BIUIMBA-
TH Ha e(eKTHBHICTh IXHBOTO 3acTOCyBaHHA [2, 5].
He € Bunarkom i genaputhi kmituan (JK), ski
OCTaHHIM YacoM BCE YacTillle BUKOPHUCTOBYIOTHCS
SIK KOPEKTOpU CTaHy IMyHHOI CHUCTEMH TpH pi3-
HUX TaToJiorisax [6]. BpaxoByroun BHCOKY KpiodyT-
nmuBicTh JIK, 3ampomnoHoBaHi METOAMYHI IIAXOMH iX
OTPUMaHHA 3 KPIOKOHCEPBOBAaHUX TOMEPEIHUKIB —
MoHonykieapis (MHK) kictkoBoro mo3ky [7]. On-
HaK y IbOMY BHIIaJIKy YMOBH KPiOKOHCEpPBYBaHHS
MHK BinOuBaroTbcs Ha XapakTepi 3MIiHH peler-
TOPHOTO pemnepTyapy, UUTOKIHIPOAYKYHOHYOi aKTHUB-
Hocti JIK, orpumanux in vitro 3 MHK. OcobmuBa
yBara B 3MiHi (pyHKUmioHampHOTO cTaHy Takux JK
3BEPTAEThCA HA 3JaTHICTh MPOAYKIi OLIKIB Tem-
noBoro moky (BTLH), 3okpema cimeiictBa Hsp70
[3, 8]. binkam Hsp70 BimBoguThCs poib «iMyHO-
TPOIHUX» CIIONYK, fAKi aKTUBYIOTh MPOTH3AIajb-
Hull kackaj iMyHHOI Bimmosimi [3]. S. Tukai Oymo
noBeneno [8], mo 3matHicTe Hsp70 peamizyBaru
IMYHOCYTIPECUBHY aKTHUBHICTH 3 SBIISETHCSA BXKE Ha
piBHI momepenaukiB He3pimx JIK y kicTkoBoMy
MO3KY 1 30epiraeThcs MpH MoJaiIbIioMy GhopMyBaH-
Hi 3 Hux JIK 3 TonmeporenHoro Qynkiiero (Toi/lK).
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During cryopreservation of cells and tissues
used for therapeutic purposes, the structural
characteristics and functional potential are known
to change, that can affect the effectiveness of
their application [3, 5]. Dendritic cells (DCs),
which have recently been increasingly used as
immune system correctors in various pathologies
[6], are no exception. Taking into account the
high cryosensitivity of DCs, methodical approaches
for obtaining them from cryopreserved precur-
sors, i. e. bone marrow mononuclear cells (MNCs)
have been proposed [7]. However, in this case,
the conditions of cryopreservation of MNCs are
reflected in the nature of changes of the receptor
repertoire, cytokine-producing activity of DCs
obtained in vitro from MNCs. Special attention in
changing the functional state of such DCs is paid
to the ability to produce the heat shock proteins
(HSP), in particular the Hsp70 family [1, 8].
Hsp70 proteins are assigned the role of ‘immu-
notropic’ compounds that activate the anti-inflam-
matory cascade of the immune response [1]. S. Tukai
proved [8] that the ability of Hsp70 to implement
immune suppressive activity appeared already at
the level of precursors of immature DCs in the bone
marrow and was kept during the subsequent forma-
tion of DCs with tolerogenic function (tolDCs). It

|
Institute for Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences 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 27, February, 2023
Accepted 17, May, 2023

© Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, 2023
© Publisher Publishing House ‘Akademperiodyka’ of the National Academy of Sciences of Ukraine, 2023

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.



Came Hsp70 cTumymioe CHUHTE3 IPOTU3ANAIBLHOTO
mutokiny [JI-10 3 momanmpmum QopMyBaHHIM ITig
fioro BmmBoM T-perymsaropux kiitae (Tper). Taki
sIKICHI 03Hak# ToiM/IK TTOBMHHI BpaxoByBaTHUCS MpU
BHKOPHCTaHHI B TporpaMax Teparii ayTOiIMyHHUX
3axBoproBaHb (AI3). Kpim Toro, kmiHidYHA TIpPaKTHKa
rependadae KpioKOHCEpBYBaHHS mornepenankiB JIK
JUISl TIOJJIbIIOT0 OTPUMAaHHS 3 HUX in vitro TonJIK
TIpH JTikyBaHHI Al3.

Meta pocmiKeHHS — BHUBUEHHS OCOOIMBOC-
Tell BIUIMBY Pi3HUX YMOB KPIOKOHCEPBYBaHHS Ha
30AaTHICTh HaNpamioBaHHS BHYTPILIHbOKIIITHHHUX
Hsp70 y MoHOHYKJI€apax KiCTKOBOTO MO3KY TBapuH
Ta OTPUMAaHUX 13 HUX in Vitro ACHAPUTHUX KIITUHAX
3 OWIHKOIO TOJEPOTEHHOTO MOTEHLialy Ha MOAENi
a7’ FOBAaHTHOTO apTPUTY.

ExcriepuMeHTH BUKOHYBaJIM Ha MHMINAX JIiHIL
CBA/H. Yci maHinyaiii 3 TBapuHaMU 3aTBEPIKEH1
Komiretom 3 Gioetuku IHCTUTYTY IpoOsieM KpioGio-
sorii 1 kpiomemumuman HAH VYkpainu (IIpoToxon
Ne 5 Big 26.11.2019) i BiAMOBigarOTh OCHOBHHUM
MOJIOKCHHAM «CBpOIMEWCHKOI KOHBEHINI Mpo 3a-
XUCT XpeOCTHUX TBApUH, SKi BUKOPUCTOBYIOTHCS
JUISl EKCTIEPUMEHTAIbHUX 1 1HIIMX HAayKOBUX LI1JIEH»
(CtpacOypr, 1986) Ta 3akony Ykpainu «IIpo 3axuct
TBapHH BiJl Y)KOPCTOKOTO TTOBOIKCHHS.

Bunginerns MHK 3 kicTkoBOro MO3Ky 37iiic-
HIOBUIH TICHTPU(PYTYBAaHHIM CYCHEH31i KIIITHH
y Tpami€eHTi WUIBHOCTI mpemapary <« Tpazor-
pad» (FOmik ®apmacprotukan Jlaboparopis, Iu-
mist) [1].

KpiokoncepspyBanus MHK npoBomnnu 3a 1Bo-
Ma pexxumamu (P) min 3axucrom 10% JAMCO 3
MOBLIBHOIO MIBUKICTIO OXOJOMKEHHS 1 rpas/xB: 10
—80°C (P1); mo —40°C (P2) 3 HacTymHHM 3aHYpeH-
HSM 3pa3KiB y KOXKHOMY BHUMAJIKy Yy PiAKHI a30T
(=196°C).

Toneporenni 1K orpumysanu 3 MHK, sxi kynb-
THBYBaJM BIPOJOBXK 7 1m0 y cepemoBurli RPMI-
1640 (Biowest, ®panitis) 3 AOAaBaHHSIM MHUIIAIAX
pexombinanTHX GM-CSF, 1JI-4 Ta nexcamera3oHy
(Sigma-Aldrich, Benuka bpuranis) [4].

Hamexwnictes JIK, orpumanux in vitro 3 Tmome-
PEIHHKIB KICTKOBOTO MO3KY, JI0 TOJEPOTCHHHUX Oyia
MiITBEp/KEHA 3a eKCIIPECIEr0 XapaKTepHUX (de-
HOTHIIOBUX MapKepiB Ha MPOTOYHOMY ITUTO(IIYOpH-
Mmetpi «FACS Calibury» (Becton Dickinson, CILA)
3 BUKOPUCTAHHSM MOHOKJIOHAJIGHUX aHTHMHUIIIA-
gyux a"tutir: CD11b  (FITC), CD14 (FITC),
CDS83 (PE), CD80 (FITC) i CD86 (FITC) (BD
Biosciences, CIIIA) [1]. Bmict BTII Bu3nauamm
MUTOQIYOPUMETPUIHAM METOJIOM 3a JIOTIOMOTOIO
FITC-miueHux MOHOKJIOHAJbHUX AaHTHMHUIIAYHX
anTuTia hsp70 (Abcam, CIIA).
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is the Hsp70 that stimulates the synthesis of the
anti-inflammatory cytokine IL-10, followed by
the formation of T-regulatory cells (Treg) under
its influence. Such qualitative features of tolDCs
should be taken into account when used in the
protocols for the therapy of autoimmune diseases
(AIDs). In addition, clinical practice involves
the cryopreservation of DCs precursors for further
tolDC obtaining from them in vitro in to treat the
AlDs.

The purpose of this research was to study
the specifics impact of various cryopreservation
conditions on the ability to develop intracel-
lular Hsp70 in animal bone marrow mononu-
clear cells and dendritic cells obtained from them
in vitro, with an assessment of tolerogenic potential
in the model of adjuvant arthritis.

The experiments were performed in CBA/H
mice. All manipulations with animals were approved
by the Bioethics Committee of the Institute for
Problems of Cryobiology and Cryomedicine of
the National Academy of Sciences of Ukraine
(Protocol No. 5 dated of November 26™, 2019)
and complied with the main provisions of the
‘European Convention for the Protection of Verte-
brate Animals Used for Experimental and Other
Scientific Purposes’ (Strasbourg, 1986) and the
Law of Ukraine ‘On the Protection of Animals
Against Cruelty’.

MNCs from the bone marrow were isolated
by centrifugation of the cell suspension in the
density gradient of the drug ‘Trazograph’ (Unique
Pharmaceutical Laboratories, India) [2].

MNCs were cryopreserved by two regimens (R)
under the protection of 10% DMSO with a slow
cooling rate of 1 deg/min: to —80°C (R1); to —40°C
(R2) followed by immersion of the samples in
each case in liquid nitrogen (-196°C).

Tolerogenic DCs were obtained from MNCs,
which were cultured for 7 days in RPMI-1640
medium (Biowest, France) with the addition of
murine recombinant GM-CSF, IL-4 and dexa-
methasone (Sigma-Aldrich, Great Britain) [4].

DCs obtained in vitro from bone marrow
progenitors were confirmed as tolerogenic by the
expression of characteristic phenotypic markers with
the FACS Calibur flow cytometer (Becton Dickinson,
USA) using monoclonal anti-mouse antibodies:
CD11b (FITC), CD14 (FITC), CD83 (PE), CD80
(FITC) and CD86 (FITC) (BD Biosciences, USA)
[1]. The content of BTSH was determined by
the flow cytometry using FITC-labeled mono-
clonal anti-mouse hsp70 antibodies (Abcam,
USA).
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An’toBaHTHUH apTpuT (AA) iHAYKyBalW y MU-
mei minii CBA/H cyOruianTapHuM BBeIEHHSIM
noBHoro ajn’toBaHta Opeiinma (ITAD) [1]. [enn-
pUTHI KJIITHHH, BHUPOIICHI in Vitro 3 HATHUBHHUX
abo xpiokoncepBoBannx MHK, BBomwiam TBapu-
HaM 3 AA BHYTPIIIHBOBEHHO y 1031 5 x 10° i/
Ha MmuIry Ha 14-y 100y po3sutky AA. Uepes 7 ni0d
micns BBemeHHs pizHoro Bumy JIK y cuposartti
KpoBi MuIeit 3 AA BU3Ha4YaId BMICT IIpO3ariajib-
Hux (@HII-a, [JI-6) i mnpotmzananehux (LJ1-4,
IJI-10) uwmrokiHiB 3a momomoror Habopy «Cyto-
metric Bead Array Th1/Th2/Th17 (mouse) Kit IL-
10 set s» (BD Biosciences) 3rimHO 3 iHCTPYKIIIEIO
BHUPOOHUKA.

Craructnyny 0OpoOKy HaHHMX NPOBONWIN 3a
JOTIOMOT0I0  TTakeTa Tmporpam  «Statistica 10.0»
(StatSoft, Inc., CIIIA). Pesymsrarn Oyio mpeacTas-
JIGHO SK MeIiaHu 3 HIDKHIM 1 BEpXHIM KBapTH-
msvu (Me [LQ; UQ]) siamosimuo mo MixHapon-
HOI CHCTEeMHM OJWHHIb, pPEKOMEHIOBAaHUX IS
BHKOPHUCTAHHS B KJIHIYHINA Ta J1abopaTopHil Ipak-
tuni. Kputepiit Kpyckana-Yomrica 3actocoByBcst
Uil 6araTopa3oBOrO MOPIBHAHHS HE3aJICKHUX 3pa3-
kiB ipu p < 0,05. I'pynu (n = 5 y koxHil) monap-
HO TIOPiBHIOBAJHM 32 JIONIOMOTOIO HEMapameTpHhy-
Horo Kpurepiro ManHa-YiTHI 3 momnpaBkolo bon-
(beppoHi (BiAMIHHOCTI BBaXKAJIHCS 3HAYYILIUMH IIPH
p<0,01).

Pe3ynpraTé  OIIHKM KUTBKOCTI 1 KHTTE3[AT-
vHocti MHK ompa3sy micins pasMOpoXKyBaHHS i
BIZIMMBaHHS BiJl KpIOIPOTEKTOpa CBiMUaTh MpO IIe-
peBary P2 (KpioP2MHK) y nopisasasi 3 P1 (Kpio
PIMHK) (tabmmus): ckopodeHHs dYacy [Iii To-
BIIBHOT Temmeparypu oxonomkeHHs 10 —40°C
(P2) cmopusyio mMiNBUINCHHIO BKa3aHHWX ITOKa3HU-
KiB.

Ha puc. 1, A mpencrapieHi pe3yjibTaTd aTecTa-
uii Bmicty hsp70*-xmitun y nHaruBHuX (HarMHK)
1 Bimpasy Imicias pa3sMOpPOXYBaHHS I BiIMHUBAaHHS
Bimx JIMCO xpiokoHncepoBanux MHK. fx Bun-
HO, B KpioP2MHK BwMmict hsp70*-kmituH, OyB
oimpme 3a KpioPIMHK y mopiBasanai 3 HarMHK
(y 3,4 1 2,2 pa3u Bignosigao). Lleit dakt opieHTyE
Ha Ounbin akTuBHE (opmyBanHsa 3 KpioMHK Hespi-
mux JIK 3 TomeporeHHuM moteHmiagoM. Y To# ca-
MU 4Yac AaHi, mojaHi Ha puc. 1, B, cBiguars, 1o
B JIK (KpioP1K) i3 KpioPIMHK xonuentparis
hsp70*-kmiTHH He mepeBHIIyBana LEH TMOKa3HUK
B JIK (Har/IK) i3 HarMHK. Cnin 3a3sauwty, 1o
cepen KpioP2JIK Bmict hsp70*-xmitun OyB BuIle
y mopiBasHHI 3 Hat/IK i1 KpioP1JK wMaibke B
2 pasm. Omxe, ymMOBH KpiokoHcepByBaHHS MHK
BIZIrPalOTh KJIIOYOBY pPOJIb y (OPMyBaHHI 3 HHX
ton/IK, i B Hammomy Bumaaky P2 MaB cyTTeBi mepeBarmy.

146

Adjuvant arthritis (AA) was induced in CBA/H
mice by subplantar administration of complete
Freund’s adjuvant (CFA) [2]. Dendritic cells grown
in vitro from either native or cryopreserved MNCs
were injected intravenously to the animals with AA
at a dose of 5 x 10° cells/mouse on day 14 of AA
development. Seven days after the introduction of
different types of DC in the blood serum of mice with
AA, the content of pro-inflammatory (TNF-a, IL-6)
and anti-inflammatory (IL-4, IL-10) cytokines was
determined using the Cytometric Bead Array Thl/
Th2/Th17 kit (mouse) Kit IL-10 set (BD Biosciences)
according to the manufacturer’s instructions.

The data were statistically processed using
the Statistica 10.0 software (StatSoft, Inc., USA).
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Puc. 1. BmicT hsp70*-knitnH y HatMHK i KpioMHK ogpasy
nicnsi poamopoxyBaHHs (A) Ta B 1K, oTprmaHux 3 HUX nicns
7 ni6 KynbTMBYBaHHSA 3 iHaykTopamu OK (B); * — nokasHuku
3HavyLi BiaHocHo HatMHK; # — nokasHuku 3HauyLli Bia-
HocHo KpioP1MHK (p < 0,01 3a U-kputepiem MaHHa-YiTHi 3
ypaxyBaHHsIM nonpaBku BoHdeppoHi).

Fig. 1. Content of hsp70* cells in NatMNCs and CryoMNCs
immediately after warming (A) and in DCs obtained from
them after 7 days of cultivation with DC inducers (B); * —
the indices are significant in respect of the NatMNCs; # —
indices are significant in respect of o CryoR1TMNCs (p <
0.01 according to the Mann-Whitney U-test with Bonferroni
correction).
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KinbKiCTb i )KMTTE30aTHICTb KPIOKOHCEPBOBAHWUX 3a Pi3HUMU

pexumamm MHK, Me [LQ; UQ]

The number and viability of MNCs cryopreserved under
different regimens, Me [LQ; UQ]

MokasHuKkmn
Indices
Mpynun MHK

Groups of MNCs
MutTesnatHictb, %
Viability, %

Kinbkicts, x 107
Amount, x 107

HatMHK (koHTponb)

Nat MNCs (control) 0,96 0,94 1,10]

97,0 [96,0; 97,0]

KpioP1MHK ) . .
CryoR1MNCs 0,73 10,71; 0,75] 78,0 [77,0; 79,01*
KpioP2MHK i .

CryoRaMNCs 0,85 [0,84; 0,94]# 88,0 [85,0; 91,01#

MpumiTkn: * — nokasHukM 3Havywi BigHocHo HatMHK; # —
NokasHuMkn 3Havywi BiaHocHo KpioP1MHK (p < 0,01 3a U-kpu-
Tepiem MaHHa-YiTHi 3 ypaxyBaHHsM nonpasku BoHdeppoHi).

— indices are significant in respect of NatMNCs;
# — indices are significant in respect of CryoR1MNCs (p <
0.01 according to the Mann-Whitney U-test with Bonferroni

*

Notes:

correction).

binkam Hsp70 BimBoAWTBCS pPONH aKTUBATOPIB
HPOTH3aNaIIbHOTO  Tpouecy. [lpumyckarors, 110
MeXaHi3MH IX IMyHOCYNPECHBHOI [ii peami3yloTh-
csl HUIIXOM Momymsiuii ¢enotumy i QyHKHOIT Mie-
JOIJHUX KIITHH-CyIpecopiB, MoHouuTiB 1 AK mo
TOJIEPOT€HHOI0, BKJIIOYAIOYM MPOAYKLII0 HHUMH
1JI-10 [3, 8].

Crning 3asnauntn, mo Bci Bumu JIK (HarlK,
KpioP1JIK i KpioP2JIK) B OiabIIoMy CTYyTI€HI CTH-
MYJIOBAJM  TPOAYKIII0 TPOTHU3AMaIbHUX  IUTO-

Results were presented as medians with
lower and upper quartiles (Me [LQ; UQ])
according to the International System of Units
recommended for use in clinical and labo-
ratory practice. The Kruskal-Wallis test was
used for multiple comparison of independent
samples at p < 0.05. Groups (n = 5 each) were
compared pairwise using the non-parametric
Mann-Whitney test with Bonferroni correc-
tion (differences were considered significant
atp <0.01).

The results of evaluating the number and
viability of MNCs immediately after thawing
and washing from the cryoprotectant indicate
the superiority of R2 (CryoR2MNCs) compa-
red to R1 (CryoRIMNCs) (Table): reducing
the time of the slow cooling temperature to
—40°C (R2) contributed to the increase of the
indicated indices.

Fig. 1A presents the results of the attesta-
tion of the content of hsp70* cells in native

(NatMNCs) and immediately after thawing and
washing from DMSO cryopreserved MNCs. As
can be seen, the content of hsp70* cells in
CryoR2MNCs was higher than in CryoRIMNCs
compared to NatMNCs (by 3.4 and 2.2 times,
respectively). This fact points to a more active
formation of immature DCs with tolerogenic po-
tential from CryoMNCs. At the same time, the data
presented in Fig. 1B, show that in DCs (CryoR1DCs)
with CryoR1IMNCs, the concentration of hsp70*
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Puc. 2. BmicTt nposanansHux uutokiHis (A): ®HM-anbda (1), 11-6 (2); npotusananbHux umTokinie (B): I11-4 (3), IJ1-10 (4)
y cupoBartui kpoBi TBapuH 3 AA po i nicns BeeaeHHst Hat[lK a6o Kpio[lK. * — nokasHuku 3Hadywli BiaHocHo HaTtMHK;
# — nokasHuku 3HavyLi BigHocHo KpioP1MHK (p < 0,01 3a U-kputepiem MaHHa-YiTHi 3 ypaxyBaHHsIM nonpasku BoHdep-
poHi). CTpinkamu no3HavyeHa TeHAeHLis 3MiHN MOKa3HUKIB.

Fig. 2. Content of pro-inflammatory cytokines (A): TNF-alpha (1), IL-6 (2); anti-inflammatory cytokines (B): IL-4 (3),
IL-10 (4) in blood serum of animals with AA before and after administration of NatDCs or CryoDCs. * — the indices
are significant in respect of the NatMNCs; # — indices are significant in respect of CryoR1MNCs (p < 0.01 according
to the Mann-Whitney U-test with Bonferroni correction). Arrows indicate the trend of changing indices.
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KiHiB (puc. 2, B), HiDX TrampMyBalu MOPOLYKIIO
npo3amnajbHUX HUTOKiHIB (puc. 2, A). Ilpu upomy
KpioP2/JIK manu nepesary Han KpioP1K i Hat/IK
Yy «rapMOHI3aIli» CIBBITHOMICHHS PI3HUX BHUJIIB
Mpo- 1 TMPOTH3aNAIbHHUX ITUTOKIHIB, TOOTO HA0-
JIDKEHOTO 10 MOKa3HUKIB IHTAKTHOTO KOHTPOJIIO.

TakuM 4YMHOM, pe3yJabTaTH HAIUX AOCIHIIKEHb
JIEMOHCTPYIOTh 37artHicTh Hsp70 migBumyBaTn
ToJieporeHHy aktuBHicTh JIK, oTpumaHux i3 Kpio-
KOHCEPBOBAHUX TIONEPEIHHUKIB KICTKOBOTO MO3KY.
Bcranosneno mepesarn Kpio/IK, ocobmuBo Kpio
P2JIK, B nopiBasanHi 3 HarIK 3a ctumymoBaHHIM
NpOAyKUii MpOTHU3alaJbHUX LUTOKIHIB Y TBapHH
3 AA.
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cells did not exceed this index in DCs (NatDCs)
with NatMNCs. It should be noted that the content
of hsp70™ cells among CryoR2DCs was almost 2
times higher compared to NatDCs and CryoR1DCs.
That is, the conditions of cryopreservation of MNCs
play a key role in the formation of tolDCSs from
them, and in our case R2 had significant advantages.

Hsp70 proteins are assigned the role of activators
of the anti-inflammatory process. It is assumed that
the mechanisms of their immune suppressive action
are implemented by modulating the phenotype
and function of myeloid suppressor cells, mono-
cytes and DCs to tolerogenic ones, including their
production of IL-10 [1, 8].

It should be noted that all types of DCs (NatDCs,
CryoR1DCs and CryoR2DCs) to a greater extent
stimulated the production of anti-inflammatory
cytokines (Fig. 2B) than inhibited the production
of pro-inflammatory ones (Fig. 2A). At the same
time, CryoR2DCs had an advantage over CryoR1DCs
and NatDCs in ‘harmonizing’ the ratio of various
types of pro- and anti-inflammatory cytokines, that
is, close to the intact control indices.

Thus, the results of our studies demonstrate the
ability of Hsp70 to increase the tolerogenic activity
of DCs derived from cryopreserved bone marrow
progenitors. The advantages of CryoDCs, especially
CryoR2DCs, compared to NatDCs in stimulating
the production of anti-inflammatory cytokines in
animals with AA have been established.
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