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PE3IOME

ITeas. Ileap paGoThl 3aKAIO4aAACh B ONPEACAEHUM KOAMYECTBA PA3AMYHBIX NONYAALMI KAETOK mepude-
pUYECKON KPOBU Y HALMEHTOB ¢ GpOHXMaAbHON acTmoit (BA) u 3A0pOBBIX MHAMBMAYYMOB AO M BO BpeM:
9KCIEePUMEHTAABHON PUHOBUPYCHONM MH(EKIMN,

Marepuaanl u MeTOABI. DKClepuMeHTaAbHAs uHMeKuusa punosupycom 16-ro tuna (PB16) Geira muAyLM-
poBaHa y AOGPOBOAbILEB, He umeomux anturer k PB16. MonoHykAeaps! mepudepndeckoit Kposu ot §
nanyeHToB ¢ Aerkoi nepcuctupyromeit BA (LPA), 12 ¢ nepeuctupyromeit BA cpeaneit tasxkectn (PAST) n
6 3A0pOBBIX AOOPOBOABLEB (HOPMA), HOAYUeHHBIE 32 14 CYT A0 3apaskeHus u Ha 4-e CyT MOCAe 3apaskeHns,
MCCAEAOBAAMCH METOAOM IPOTOYHOMN LurToMeTpun. B-rkaeTkn npentudunuposarn xkak CD19*. MoxonuTst
kaaccuduumposaru kak CD19-, MHCII, CD14"¢", Kaetku, oxapakrepusosannbie kak MHCII, CD14ree 0w,
Aaree kaaccmuumposaan kak naasmornuroupnsie (pDC) (CD123%) n mumenrompnsie (mDC) AeHApuTHEBIE
kaetkn (CD11chen).

Pesyabrarsl. He BbIABAEHO pasAmumil MEKAY Pa3HbIMYU IPYHIaMy AOGPOBOABLEB IO COAEPSKAHMIO MOHO-
uuros, mDC u pDC B 06pasyax kposu A0 uHpuuuposanus. OAHAKO Mbl OGHAPYSKUAM [OBBILIEHNIE YPOBHS
B-kaerok B kpoBu nmanyuentos ¢ BA no cpasHenuio co 3p0poBsiMu AoGposoabnamu (p < 0,05). Taxke Ha
4-e cyr nocae 3apaskennsa PB16 Mbl BoLABMAM CHYDKeHME KoAndecTBa mupkyAnpyomux pDC B kpoBu nmamm-
enros ¢ BA (LPA n PAST) no cpasuennio ¢ ncxoausim yposuem (p < 0,05).

3akarouenne. ITonydeHHble AQHHBIE CBUAETEABCTBYIOT O IOBBIIIEHHOM MUIPALMOHHBIM NOTEHIMAAE LUP-
kyanpyrouux pDC npu 06oCcTpeHnn BUPYC-MHAYIMPOBAHHBIX OCAOKHeHU BA. OrcyTcTBue mameHeHwit
B koandectse mDC Bo Bpems nHpeKIMy Mbl 00bACHAEM TeM, 4TO pasHble nonyaauuu DC murpupyor
y4acTKaM aAAePIUYeCKOro BOCIAAEHMS B Pa3Hble BPEMEHHbIE MHTEPBAABIL.
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ABSTRACT

Aim. In this study we aimed to investigate circulating blood cells during experimental virus-induced
asthma exacerbation vs baseline.

Materials and methods. Rhinovirus 16 (RV16) experimental infections were induced in RV16-seronegative
moderate and mild atopic asthmatic and healthy non-atopic subjects. PBMC from 8 mild, 12 moderate
asthmatics and 6 normal subjects obtained at baseline (14 day) and at day 4 after infection with RV16
were analyzed by flow cytometry. B-cells were identified as CD19*. Monocytes were identified as MHC II,
CD14"e" cells. The MHC II, CD14"& " cells were further classified by CD123 and CD11c expression into
myeloid DC (CD11c"s", mDC), plasmacytoid DC (CD123*, pDC).

Results. There were no differences at baseline in frequencies of blood monocytes, mDC and pDC in
asthmatic compared to normal subjects, but we found increased amount of B-cells in asthma group
(p < 0.05). At day 4 after RV16 infection we found decreased percentages of pDC in both moderate and
mild asthmatics (p < 0.05) compared to baseline.

Conclusion. These data suggest an increased migratory potential of circulating pDCs during virus-induced
asthma exacerbation. In patients with asthma pDCs could be recruited to the airways. It is possible
that the distinct subsets of DCs may be recruited at different time points to the effector sites of allergic
inflammation.
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MoHouuTbI, B-IMMPOLUTBI U AEHAPUTHBIE KAETKM

BBEAEHUE

Awnturennpesentupytomne kaetku (AIIK) urpa-
IOT KAIOYEBYIO POAb B Pa3BUTMM AAEKBATHOTO VM-
MyHHOTO oTBeTa. B oramume ot Apyrmx AIIK, rta-
KMX KaK MOHOIMTEI, Makpodaru u B-aumdornursr,
aeuaputabie kaetku (DC) cnernmaamsupyrorcsa Ha
npe3eHTALMN aHTUTEHOB ¥ mMHMIManuu AndddepeH-
uuposkyu HauBHeIx CD4 n CD8 T-xkaerox [1]. B me-
pudepnueckoin KpoBu ObIAM MAEHTUPULMPOBAHBI
ABe ocHoBHbIX Tpymmbel DC: mueaouansie (mDC) n
naasmonutoupnsie (pDC) [2]. V veroseka pDC 06-
Hapy>KuBalOTCA B mepudepuyeckoit KpoOBM, MUHAA-
AMHAX, COMHHOMO3TOBOM SKMAKOCTM M  CAU3UCTON
0060A04Ke HOCA, V MALMEHTOB C aAAEPTHel — MOCAe
MeCTHOTO BBeAeHmsa aareprena [3, 4]. Oum gacro
acCOLMUPYIOTCA C HATOAOTHMYECKMM COCTOSHUAMMA,
TaKMMM KaKk CHCTeMHAas KpacHas BoAdaHka [J], 3nr0-
Ka4eCTBEHHBIMM acCHuUTaMy y GOABHBIX C KapIjMHO-
MOJ SAMYHUKOB [6] ¥ BocmaauTeAbHbIMM 3a60AEBa-
HUsA KOKU [7].

Uurepdeponsr 1 tuma (M®H-0/B) — aro ce-
MEJCTBO ILMUTOKMHOB C IIOTEHIMAABHOM IPOTHUBO-
BUPYCHO} akTuBHOCThIO. CaAeAyeT OTMeTUTh, UTO
pDC saBastorca ocHoBHbIM ncroyrnkom VIOHo npu
crumyadnuu Bupycamu [8] m oHM MuTpupyoOT B
AbIXaTeAbHbIE NYTH IPU PA3BUTUYM OCTPBIX PeCIy-
paTopubIx BupycHbIX uHbexuui [9, 10]. Bupycusre
MHQEKIMM PeCcIVpPATOPHOTO TpaKTa SABASIOTCA ca-
MOV  PacmpoOCTPAHEHHON MPUYMHON O0O6OCTPEHMUs
6pouxnaasnoit actmbl (BA) [11]. Cnenudnyeckni
MeXaHM3M Pa3BUTUA TAKUX OCAOKHEHMI AO CUX IOP
He M3BeCTeH, OAHAKO MHOTOYMCAEHHBIE JCCAEAOBA-
HJMS YKa3blBAIOT Ha AE(DUUNUTHBI MMMYHHBIA OTBET
y manueHToB ¢ BA, B 4aCTHOCTHM y HUMX OTMeYaeTCH
CHIDKEHHas NPOAyKumsa nporusosupycHsix VIOH I
tuna [12].

B cBaA3M c BbleCKa3aHHBIM I[jeAb Haleil paboThI
3aKAI09aAdCh B ONPEAEAEHMM KOAMYECTBA Pa3HBIX
HONYASIMI KAETOK Hepudepudeckoit KpoBu (MOHO-
unroB, B-anmdoruros, pDC 1 mDC) y 60apubix BA
U 3AO0POBBIX MHAMBUAYYMOB AO U BO BpeMs dKCIEPU-
MEHTaABHOM PUHOBUPYCHOM MH(EKIVN.

MATEPUA/IbI U METOA bl

OxcnepumernrtasbHaa nudexnua PB16 tuna mpo-
BOAMAACh Ha AOOPOBOABLAX, HE MMEIOIMX AHTUTEA
k PB16 tuna (Hexkypamue, Bo3dpact 18—55 aer). B
IKCIepPUMEHTaX NPUHMMAAM ydacTue: 6 3AO0POBBIX
A06poBoAbIeB (Hopma); 20 mayeHTOB C AUaTHOCTH-
posanHoit BA, n3 Hux 8 ¢ Aerkoit nepcucTupyromes
BA (mpreM MHraAfAnuoOHHBIX 6eTa-2-arOHUCTOB KO-
porkoro aevictsus) — LPA; 12 ¢ mepcuctupyromeit
BA cpeasneii TsaskecTy (CTepOMAO3aBUCHMAs aCTMa) —
PAST. V kasxkaoro n3 A0GpOBOABLEB ABAKABI IIPO-

BOAMAM OTGOpP mpo6 Kposu: 3a 14 cyT A0 akcmepu-
mentaapHoro 3apakenns PB16 (D-14) u Ha 4-e cyr
nocae 3apaskenns (D4).

VenmemHoi akcmepuMMeHTaAbHAs BUPYCHAA WH-
(dexuusa cIuTaraCh B TOM CAyYae, €CAM Y AOOPOBOAB-
eB mosABAfAAKCh aHTUTeAA K PB16 m (uam) B cayuae
obuapyskernss PHK PB16 B 6porxoarbBeoAspHOM
AaBaske MAM Ha3aAbHBIX CMBIBAX. DKCIEPUMEHTAAb-
Hble AAHHbIE, IOAYYEHHbIE OT AOGPOBOABIEB, Y KO-
TOPBIX He BBIABAEHO HY OAHOTO M3 IMePEeYMCAEHHBIX
($akTOpOB, OBIAM MCKAIOYEHBI M3 aHAAM3a AAHHBIX,
IIOAYYEHHBIX Ha 4-€ CyT IOCAe IKCIEePUMEHTAABHOTO
3apaskeHus.

Uccnedobanue o06pasyob memodom npomounoti
yumomempuu. Q6pasupl KPOBU COOUPAAU B CIIEIM-
aansuposannbie mpo6upku BD Vacutainer® CPT™
Mononuclear Cell Preparation Tube — Sodium
Heparin, koTOopble MO3BOASIOT CEHapupoBaTh MO-
HOHYKA€apbl OT I[eABHON KPOBM HENOCPEACTBEHHO
B caMmoii mpo6upkre ¥ m36erath AOMOAHUTEABHBIX
MaHMOYAALu ¢ obpasuamu. Mounouutser mepude-
pUYecKOil KpPOBM, IOAYYEHHBIE Y AOOGPOBOABILIEB
AO ¥ T1ocAe 3KcmepumenTasbHou PBl6-mndex-
UM, MCCAEAOBAAMCH METOAOM NPOTOYHON Iju-
tomerpun. AAf TOTO dTOOBI MCKAIOYUTH MEPT-
Bble KAETKM M3 aHAAM3a, WUCIOAB30BaAcA HaGop
The LIVEDEAD® Fixable Dead Cell Stain Kit
(Invitrogen).

Hecneundnyeckoe cBA3bIBAHME aHTUTEA Ipe-
AoTBpamaan uukybanueit kaetox (15 mmu, 4 °C) B
cpeae, coaepskament 10% dYeroBe4eCKOM CHIBOPOT-
ku. Aaree RaskAbIi 06paser; MHKYOUPOBAAK B Teve-
uve 30 muu npu 4 °C B 100 mxa 6ydepa arg mpo-
To4yHOM muToMeTpun (docdarHo-coreBoit 6ydep,
copepskaummit 2% (eTarbHO CHIBOPOTKM KOPOB 1
10 MM EDTA) ¢ ¢ayopecreHTHO MeYeHHBIMYU aH-
TUTEAAMV K NOBEPXHOCTHBIM aHTMreHam. B pa6o-
Te OblAA UCIOAB30BAHA CAEAYIOW|As NAHEAb AHTH-
tea: CD19-APC-Cy7 (xaoum HIB19), CD14-Pacific
Blue (xnron 1A4), HLA-DR-Qdot 605 (xaou Tii36),
CD11c- Alexa Fluor 700 (xaos 3.9), CD123-PE (xaon
6H6). Bce antmrera mpeABapUTEABHO TUTPOBAAU
AASl ONPEAEAeHMsI ONTMMAaAbHON pabodeil KOHIEH-
tpagun. ITocae mHKyGamum ¢ aHTUTEAAMM KAETKH
durcuposaruch 2%-m pacTBopom napadopmarbae-
rupa. AAs aHaAM3a KAETOK MCIOAB30BAaACA MPUGOP
D LSR II (BD Biosciences). AHaAn3 mOAyYEHHBIX
AQHHBIX BBIIOAHAAM I[pPY MOMOLM [IPOrPAMMHOTIO
obecneyennsa lowJo software version 7.6.3 (Tree
Star). PeayabraTer BeIpaskaau B BUAE MPOIEHTA KO-
AMYECTBA MOAOJKMUTEABHBIX KAeTOK. AAs ompepene-
HMSA AOTMYECKUX OTPAHMYEHNUII B KAYeCTBE KOHTPO-
A ucnoab3oBaau cnocob Fluorescence Minus One,
IOAPa3yMeBAOLUNA, YTO B IPOGE IPUCYTCTBYIOT BCE
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nAaHupyemsie (AyOPOXPOMBI, KpoMe OAHOTO. AAs
HACTPOeK KoMmeHcaluu ncrnoapzosaar BD™ Com-
pBeads.

Cmamucmuneckui AHAAU3. Crartucrudye-
CKyI0 006paGOTKY AaHHBIX NPOBOAMAM INPY HOMO-
i mporpammuoro obecnevenusi GraphPad Prism
version 4.0. AaHHble CYMTAaAMCh AOCTOBEPHBIMU IIPH

p < 0,05.

PE3Y/IbTATbI

N denmugurayus pasnvix nonyrayuii xiemox 6
06pasyax Kpobu memodom npomounou yumomempuu.
AaropuTM aHaAM3a KOAMYECTBA NONYAANMI KAe-
TOK B 06pa3iax KpoBM NIpeACTaBAeH Ha puc. 1. Aas
npertuduragua pDC u mDC ncnoap3oBanca Mme-
TOA MCKAIOUeHudA. IlepBuMuHBIN aHAAM3 HOMYAALUN
AeMKOIUTOB MPOBOAMAYM C IOMOILIBIO AMArPaMMBI

6okosoro — mnpamoro (SS — FS) ceeropaccesnus
(puc. 1, a). Takum o6paszom mo mMOpdoAOTUM KAe-
TOK ObIAa BBIAEAEHA MONYAALMA MOHOHYKAEAPHBIX
kAeTok nepucdepndeckoir kposu (PBMC). 3arem
OBIAM AMCKPMMMHMPOBAHbBI CAMIIINECH KAETKHU (AY-
IAETBI) M BBIAGAEHBI MONYAALMM OAMHAPHBIX KAe-
tok singletsl u singlets2 (puc. 1, b, ¢), a Takxke
AUCKPUMMHMPOBAHA MONYAALMA MEPTBBIX KAETOK
(puc. 1, d) n BbIAGAEHA HOMYAALMA SKMBBIX KAETOK
(live). Aaree (puc. 1, €) mbr MACHTHPHUIMPOBAAK [IO-
nyaamun CD19+ (B-xkaetkn) u CD19— (me B-xaer-
ku). Cpean He B-kaeTOk MbI MAeHTH(MUIMPOBAAK
(puc. 1, /) monyasanuio moronutos (monocytes MHC
I1, CD14high) u He mononuToB (non monocytes MHC
IT, CD14neg-low). Cpean mocaepAHMX MblI MAEHTUDM-
uuposaan (puc. 1, g) monyasuuu pDC (CD123 high)
u mDC (CD11c high).
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Puc. 1. Aaropurm mpeHTMPURAGUYM MMMYHHBIX KAETOK CPEAM MOHOHYKAeapoB Hepudepudeckoil KPOBM: 4 — MAEHTH-

(duKayus [eAeBbIX KAETOK C HOMOILIbI0 Anarpammsl Gokosoro — mpsmoro (FS — SS) cseropaccesanus; b, ¢ — auckpu-

MUHAUMS AYOAETOB; d — MepTBble KAETKM U3 aHaAM3a; ¢ —monyaanusa B-kaerok CD19+; f — monouurer (CD19—, MHC

II, CD14high); g — cpean rkaerok, oxapakrepusoBanubix kak (CD19—, MHC II, CDl4neg-low), npentuduniuposarn
nonyasamuu pDC (CD123 high) n mDC (CD11c high)

Fig.1. Gating strategy to identify immune cells in PBMC: a — after gating on target cells based on FSC vs SSC plot; b,

¢ — gating on siglet cells; d — live cells; ¢ — B-cells were identified as CD19+; f — monocytes were identified as MHC

II, CD14high cells; g — the MHC II, CD14neg-low cells were further classified into mDC and pDC by plotting them on
CD123 vs CD11c plot. The mDC and pDC are the CD11c high and the CD123 subpopulations, respectively
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