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Abstract

Dendritic cells(DC) are a system of highly efficient antigen-presenting cells that initiate the
primary immune response. There are two kinds of dendritic cells in the skin, Langerhans cell
in the epidermis and dermal dendritic cell in the dermis. The knowledge of DC, which are
very important in the immune reponse of cancer, autoimmune disease, transplantation and
infection, has been known through the study about Langerhans cells.

In this peper, the role of Langerhans cell in the contact hypersensitivity and atopic dermatitis
is discussed and culture methods of mouse Langerhans cells and human DC from pheripheral

blood monocytes are described.

58 AE 53] %], #1254, 235, 1999
—-35—



1. 4&7] A X (Dendritic cell, DC)

1973 Steinman3} Cohn 7o} HZolA NM2& 2T FLABHMEE Bt o]
AT} B £34€ wold £ /9 &8 3 Y FAsd, FHENAX
(dendritic cellygti WRSFYTHL). olF FAE7/IAETE e o2 =/ 1REHZA, §
Ayl A #25Q 3, MHC Class 11 %o AA AT} TEHT naive T AXEESE =3
3te] YA A uh-G(primary immune response)S &= 710l g0l EMFH. 1
U oolejdt A4y AFE TSI o] FAEIIALY dHE NG AHHAE Aol
of A WolEdX A @t 2 olFRE A, ZI|BAA 1%0]8E AA s o
Ao dial 1 ZA dFse AAFEo] AYen, B4, dRie BARREL HEF
A AAE 715 2T glE WAMES M} Fad FULY MEIE AAY 4z

nFSED, AN, WP, 9 SN EAstE e e fo) FHEINAL AAS
wol 2% s FAL AAste] AR WAV E AMFhE AL oY F 9
27] W olt.

1985d Schuler ¢} Steinman # 9] F 3o Exjste I AE HEQ FAZTLE A
EE gy, o|AF T BN BFEHE UKL Fol A%} FAEVNAEE 5T
S BFs, Fgdol Jote AT A Fe ¥y FAZIA AEI YA Yol A
e FAEVIARZY Hds AELES A HAL, FEHEVIHNEY A %(DC maturat-
ion)7id € AAFAH2). Z, WE FAZIA AXE v FASVAEEA T
28] 8ol E3 Ho] 9 ouv(antigen processing mode), FASI|IMEZ A4 Fo=
Fd Ag 8L JstHn T A AF 7]%50] $ZIrHT-cell stimulatory mode)(3,4).
1990'3 Kripke &2 R & |43 nude moused] o233 F-9jo] hapteno 2 HENE S
do ¥, F9 wig @ ZH(draining lymph node)oll A o] 43 m R FAE FA=T
2 AEE 2H3FAHS). olF T EF9 FY A A¥ FA=2G2 AEJ F
49 AFE Fow FH v A} o]FIYdE Aol <A L(migration of
Langerhans cell), draining lymph nodeso|A] 2R FAZ(2 AXe] A JPEY B
ol olAFZI|FAY] FAEIMEY FLEHE s, FAZFE AE7L BI4A
nAs FASVAER dust F49 AT we F ulS YPAZ oFa A&
TRENAEI & A8t 3F cytokineso. 2 v A XA HHd FAETA
EE TE F dgo] RuHATE). Y FAE7] AEV ZFAER2 AEE 4 F
7lol EAste 71 A9 Aol o] ok Aol Aol Wtou, 19921 CD34 FAJA|
oA GM-CSF$} TNF-a2 FAE7IAXE thed vjFo] 7153te] R HA(T-9) 4

=X,



E7] XY A3t A48 EHUY. a3 T2 He gk EA48E CD34 YA
M Zo) A8t ofa), TxdAoA ¢k 5 ~ 10%A X2 CDI4 YA A XA E GM- CSF
S IL-42 FAE7IAEY wigo] 7H5dS Rast|th(10-11).

2. FA =32 A ¥ (Langerhans cell)

FAZEE AXE 1868 FA] o HAHS oUW Paul Langerhans?} A3 73,
Eylo] A8t 3 A A E(antigen presenting cel)Z ¥ 3 M X9 °F 2 ~ 5%E A
At JTH(12). FAZT2 AE 7]dd Bt E A A AFA AER LA
7k, 1940 ~ 1950370 E AFIAEE, T thrl 1970dtholl  FAEIFE A FoA
Fc receptor®} C3 receptor7} HZAHT I Aol FHAxHA  monocyte-
macrophageZ]| 59 A¥2 dHFH o 19853 v FAZI: A ES] FHFAES @
#ol HAoly FA Go EAdtE FAEV] AES FLFE HAs 2 FAEV] AEA
Fdol FJAFHANQR). FAZI}E AEE Fdo MHCAIE 7FX WA hapten® oz}
o & oW g, violY s T, FIFLES FHY THEFA Adsis 79
Hkgol F8% 3 AGA Rt 53 dHEV4 HF IRd, FE 2R of
et iy FAZdA Aire] AT @3 B2 dFEe AYPHL g3,
A olENAY HEQANA FAZFA A HEe B AFE0] Bol FPHT o}

3. A=gd2 Axe HEZVRY

¥ 57} haptens 9|59 o =2HY E Z4d FHMEG F Ao Jd FAZT2 A
¥ 299 7IATE S MR Y7t FHY A T 79 AR of5gd.
of EAste BAZG: AX7E ofd 7[HoE IR Wert 9 d9#BoE SAVNMEA o
ofg Bugol vt FAZF2: AEe FI2RYH AR olFdE o8 A JR{FAAA
(adhesion molecule)5o] #Adtt ZF FAZTA A ¥ E-cadherin Fdo] 7+Astm, CD44, a4
integrin, ICAM-15-9] w&o] F7tdth. 23 FAZEE AIJt A9 o]Fsted BAse
cytokine .2 TNF-a¢} IL-1 b7} 8% 988 at= Aoz IeA Uk, o]Ed FA=IA 4
e 354 YoM 93 HEo] QAW naive THEZFE 7AATZ B3A7IHA g9
g 714AEE FANUHZAEE). 49 2FE AZdA Ax 59T FdFdo] AFIAH™ o]
FAEL FAZT2 AXA g3 71GgAEd FLE WA HEd o e Fyy Ay &
< T dFHAA Yol A, fRo Zul, BF & Fhd 7Y #io] B z2x
FAZGE AE7L T 274 Fd& A7 AsdAE 4 FA=T2 AX7L 7HK3 Qe
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MHC-l1o]] oA TYEZ T T cell receptor(TCR)ol| M @atoiol dlu, ol FAZGA AXolA T

5= A E-FZE A (cell adhesion molecules)2! co-stimulatory molecules7} ¥ 8 38}t}.

4. FA=T2 HX} oy 3IHY

olE3 ING AL FAZRIA AEAA IgEZt FAFLEZHNA3, 14) X AFF
B ooty olEH HEIAMNE FAZGE A7 ofF 4TS sEds YGES A
HAd 3% FAE32 A FEA IgE Fe e RIKCD23)(15)¢} human IgE binding protein( &
BP)(16)c] otEs wRg W ¥ oy AN IFFAME 2AHJoY 4719 IgE
receptorol] TH3t A 2= IAZTE A i@ [gEY F AL 4Hs AQT 5 Q19
t} & IgE receptorr} glo et Azbsiciz 19926l IgEo] thgh high-affinity receptorql Fc
eRIo] HAFATH17-19). RF9 FceRIZ 1719 ¢ chain 3} B chainza i 2 7|9 »
chainc 2 FAEY FAZELE A XM B chaine] itk 183 basophilZ} mast cell
B2 49 FeeR7t oy FAZFE AFAH Aol met ¥ AHxe wa} FeeR
BH Aro] Zol7t At F oEIFIL v AEUY FHRE FceR Wdo| vy
Hou olEy 3EAe B o A F7Hsh20, 21), HEEHE FeeRY 43
4l 1gES] Yol A2 BlHBAAZ ATl dEx AT@D).

AL AMEAM FeeRlY AL FARIAEZMY 75& T & 5 JES,
gdo]l B2E IgEZ} FceRlo]l £ endocytosis7} Aoz Hide & AA T &
A & FAEL AAE 5 UA st A= FY AA ¥ ol g} mast cello]r}
basophilol A 9} o] o}z H&3] A YA &S mediatorsE EH|A ste 4TS 5
2} Aztgd

5. 3A=gd2= A WP

dtH oz FAZFE AEE vy AR BEIA Eeste o] &%, Ry
A Eag AFo FA=gA HMEE fresh Langerhans cell(fLC)olat 331 1 ~ 343
g3t et FAE7] Axe EHS Z= A cultured Langerhans cell(cLC)o) g} g
THTable 1). wh--2u Atge] AA BAHAEE wjFstd A& & JE cLCS HAZ 10
~ %P ES] Fxoly UiRE HA EIHMEE wjYdTd F Ficoll Hypaque 59 HETF
) AAEZ deth. &5 FAETE AXRE A7) YA E magnetic beads &
o]-83t 98 ~ 9NAHES FA=ZFTX HIEE BT £ vl 2 olE WYPoE
AL F e FAETE AEY Fol Ago] o HIolE FATA HAEX A9



Z4G FoA 9 HEoA o8 7HA cytokinesE S o] &F FAE7) AXEY HiRW
o] o] o]f5 9l CD34 U4 AXEE Fdy ¥ F4=s7] AXEZ &
Table 1. fLC%} cLC<}o] v

fL.C cLC*

MHC class I + +++
Macrophage maker
ATPase + -
nonspecific esterase + -

Fc recepter(CDw32) + -/+
F4/80 Mo Ag + -
Birbeck glanule + -
Adhesion mol/surface Ag

ICAM-1(D54) + +++
LFA-3(CD58) + +++
B7/881 + +++
Mac-1 + +
CD-45 + +
Stimulating resting Tell poor excellent
Ag processing excellent poor

* The same as antigen phenotype as DC from spleen or blood

A2 AX] Ao Fou, CD3MYAY AEE FAAHLZE AU7} oz gy & A%
£ monocyteE ©|-&3 FAFEV] MEE wigstA

FAZFE AXY ATE et vhs27F Be] o889, ayEzE w29 IR
AN FAZFE AXE Q& WHE2 23)3% HIo Hol] ATHIL e A 22 E
Aol N FFE7] AEE A= WR(24, 25)8 D9 Jlestd ot 2o

1) vpg-29] cLC(M G A=~ AX) A= Y

7b k29 AE #FE 70%g 2L SED g2t

1} Hood2 &7 70% ¢F3 PBSEA(33])o2 AHIrh(miE] hoodiol 70%g &0
71 petri dish 27§ ¢} PBS7} @3] petri dish 370 & 1) 3k},

o A E AEH ARFo=HE £ 0.5% trypsin(10me)e] @31 petri dishol] 73]
7} ol R X E Y3 37C CO; wlg7]ol A 4083 vjFgot,

2. B9 & JA=RE st oF 30% $-Eiol Aol E3E 0.05% DNAseZl £

ry
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golo)] @Eth(10md of 0.05% DNAse in RPMI + -3m¢¢] $-ejo} &)

u}. 60cc FA}7)Z up and down aspirationS ¥HESIHA FIHAMIES FE A

v}, PipetteS ©] &3} nylon meshZ Z /A 50m{ conical tubeZ &1t}

A}, 1200rpmol A SE-ZF AR T 2 ~ 5% SElol §P o g 33 AFHAY.

of. AX9 F& A F 10% $ulol Yol ¥ RPMI(FAA, glutamine, nonessential
amino acid, 2-mercaptoethanol, HEPES ¥3HZ HA B E(Q2~5X10/T-75 flask)Z w5
o] T-75 & & T-25 flaskol] 2 ~ 347+ w3t

Zh 2o g 4AFAAAE o) FAHX GUAY nige] 4% F3d AEES o
o ARSI 5% FElor Ao XFH RPMISH o2 A Fit)

k. 15m¢ conical tubeol] 3m¢e lympholyte M(Cedarlane Laboratories Limited) £
Ficoll-Hypaque S wvl2] Yol £ I fol] A7) A XE(5 X 106cells/mt) SmE ALY
A go] dETFH YAEHE AZTH1400rpmol) A 10¥7h).

7t AAR © Qe ATES Ao 2 ~ 5% $Hol BHo] 4 RPMIZ 1200rpmell A

ARt 13 AH g0

El. Flow cytometry 50 & cLC9 %E &<ldtn g Ao o] &3t

ﬂllﬂ

10

Mo

2) AFE 2 A2 ol83 FAEI] Mol Y (Culture of human blood- derived
dendritic cells)
7} =¥y 38 F(pheripheral mononuclear cell) & &

A4 FA 10mE 5U/me heparin, 2mM EDTA”} ¥3t¥ 20m¢ PBS 93 &£
% 50me2| conical tubeoll W& 15m¢ Ficoll/Hypaque(density : 1.0777g/me) &< 9o £
ZA2HA g A2oA 208 T IAEEE AT FQo0xg) FF FF 20
~ 25mE ZALYA EEstd 2@ ohg gl 208 5 A2A 44 BEE AS
¥ TH400xg). 7 H(interfaces)S R F A7FE SmM EDTAS] PBS §4o2 szpao] 2
A A} 3 8tod(2500rpm, 10min) BT E A=t

tlo

1}, d# 9] Fn|(Preparation of plasma)

49 oA GAFE T i A& FFS S6TAA 30% T AXAA Gl
% Sh(heat-inactivaion)?t F JAWE AASHY] 3 108 5 44 A4S AP
(1000xg). oju} oA BAaHS AAR FFAE A71E F(autologous plasma)o 2 o] &
Fige 3
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th. T M X9 BA X9 A #(Depletion of T- and B cell)

F 7HA RS o] &3,
. 149 2] FES o8 £ : WY 7] +£<% Dynabeads(Dynal, Norway)
Pan-B-CD19¢} Pan T- CD2E 2% human serum albumino] ¥3tg PBSol] 43] A3},
BaE DA EG~5x107/m)E 7] F<Z(magnetic beads)@™ 1 : 1 : I(PBMC
CD-2beads : CD-19-beads)?] H] &2 ETFF F 4TColA 458 F< Dynal mixer2 Eg
ot T Al¥¢} B M ¥ = Dynal magnetE 53l9] AA % 31 Dynal magnetol] f3-& Ho|x
B2 Fol e AREE AXE gl AME-g
LAY YRS 58 89 A JHE 39 EEE 9HAEE X-VIVO &9 o
Al BHAIZ) F, 6-well platec] ZF welld S A EX1073m)E 208 E AAAITAE
7T, 5% COp). 20% ¥ HFAHA &2 AEE 71EA 38 At AASIL welld] &
Zeo] Qe AEE AXujeke o] &3ttt

2. e A X 9] ] SH(Culture of PBMC)

6-well tissue culture plate?] 2z} welld 3x10°HE9 T2 3pLe] X-VIVO-15
(BioWhittaker, Maryland, USA) 84 o] W=t} 7)o 1.5% <&H]E sl(heat-inactiva- ted)
A7183S stz 1000U/m¢ rh-GM-CSF(LG, Korea)®} 1000U/mé-rhIL-4(PBH, Hannover,
Germany)E o] FAE7] HAEE 8|3
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