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Chemokines and Inflammatory Skin Diseases

Sang Ho Oh, and Wook Lew

Department of Dermatology and Cutaneous Biology Research Institute,
Yonsei University College of Medicine, Seoul, Korea

Chemokines are believed to be involved in the specific recruitment of immune cells into the lesions of
inflammatory skin diseases such as allergic contact dermatitis (ACD), psoriasis and atopic dermatitis (AD)
in which a T cell mediated mechanism plays a significant role in the pathogenesis. Recent advances in
chemokine transgenic and knock-out mice can be used to elucidate the role that chemokines play in
contact hypersensitivity (CHS). Psoriasis and AD animal models can also help to understand the pathogenic
mechanism. However, extrapolating this information from animal models falls short of a full understanding
of the immunopathogenesis of these diseases. Human ACD is usually studied in the aspect of the efferent
(elicitation) phase, but CHS animal models traditionally focus on the afferent (sensitization) phase. On the
other hand, psoriasis and AD animal models cannot imitate the diseases completely. Therefore, a precise
comparative analysis of the patients’ skin samples from these inflammatory skin diseases is necessary to
understand the fundamental differences in these diseases. In ACD lesions, IL-8, MCP-1, IP-10, Mig and
I-TAC are believed to be involved in the pathogenic process. However, 1-309 is considered to be a
chemokine involved in the suppressive phase of ACD by recruiting regulatory T cells. In Psoriasis, IL-8,
[P-10, Mig and MIP-3 ¢ appear to play a significant role in the pathogenic process. However, eotaxin,
RANTES, MCP-4, TARC and MDC seem to be significant participants in the pathogenesis of AD. This
review focuses on the general concept of chemokines, and the differences in chemokine expression in the
lesions from inflammatory skin diseases.

Key words : Chemokines, Inflammatory skin diseases, Allergic contact dermatitis, Psoriasis, Atopic dermatitis
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Ut vl 24skE TAHER uhiA o] o] X%y
A B olgldl v ow dusolxE fEAQ] 3
gl el Er] AE9 Y, A4, ol RE T8 oA
TAHEZL wizlishs A5 Aotk ooy g2 15
HRAT AN type 1 THE g Aoz H2tE,
olEd] B RA L FAA O type 2 TH X &7 Agtolnt
T3]l o] g e o)A efgtAlellE type 1 TAIREZ} #efdt
E AR AztE. dFkea WETe e AN EE
o] Gl 2oz o)Fdte] 54 Lot HUA Tl
3eb7) felde A5 e dSAEe ol 22
stk A HellA dsAlEe] 22 of F9S deet &4t
o] eJgt o]Fo] ofel EAAY = doll WIIE %
= gkl o3 o] gon AztE o] At o] 23k s}t
A AE B e R o]FoA 9lem Mo EFSI (cyto-
kine) 2] 7155742l 4= 7™ 4719 cysteineo] £ 913
o EAstH ol F= F27F FARE QIAbEe] WA E A o
H3t EA4S EFAdo] 7579l (chemokine, chemotactic
cytokine®] FHAel)oletn WHHYY. Awsiele WAy
7b E5 FH wego] dojube FH R o)Fsket T
23 QgL o, Wd Ty A AN ARG £
A=l efel wHEe] A ETIQIIM AT paractineo|
autocrine ¥WAlo @ F7 wAR o 4L I}’ o
Bvo] A ew ZolEE A A% A9 Hrd <
Bl B 5 Ge oulg e Asiele) SaE 22
Se AR AR TRE 23 2 728 7K ARl
& =7 Aol AgAow A83)% sht Aol A9
= P EAQ CXC ARFIRIQ interleukin (IL)-8-L F
2 a5 2geta dlxEFel CC ARFFICl monocyte
chemoattractant protein (MCP)-12 Thato| zhg-glmz w3
Al mE A RIIe1e] T P upe} 22 o AEEHE
AZ7F 2 vebd Aew Azdn. 3 CC AR
T84 Fol CCR3E= &ibyo] o] ZAHEH o)&
eotaxin, regulated upon activation, normal T expressed and
secreted (RANTES), MCP-49} A3l3lo] Ak te o3k A5
eo] Fa3 AFE Ay

ThiA S} TR AEE 77} U1 712719l 848 Hal
a2 el AzAelel shek wgge] AHo)} vk Thix
= CCR3% CXCR3Z H#d3le, interferon- y inducible
protein (IP-10), monokine induced by IFN-y (Mig), inter-
feron-inducible T cell alpha chemoattractant (I-TAC), macro-
phage inflammatory protein (MIP)-1 ¢, MIP-1/5, RANTES
Soll 2] kstEAde] vehAl sz Th2HEE CCR3,
CCR4, CCR8= 33 3lo] eotaxin, macrophage-derived che-
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mokine (MDC), thymus and activation regulated chemokine
(TARC), 13099 2aiA] &}a54do] o). Je}
MIP-1 ¢ 1} RANTES®| 7 $-of= CCR5E A1 ThiA|ze}
CCR3, CCR4E Ad Th2A| 3 B5o] 2H-g-3to] shahail s
doz £ IR B o] EAEY AF ThiZFe] wh-go]
Azslo] AT, meba A27hele Thix] Lk Th2A X0
sk AR FEAY] ol whet Zzt Thl AR}
°l3} Th2 AXFQIe= #H3 4 vk TARC9 MDC
(CCR49] W) Th2 Alx71ele] tEA0) H o A7ty
H IP-10, Mig, I-TAC (CXCR3¢|| ¥F-2)& tjE#¢] Thl #
E7RIe 2 AzbEr) e o] ¢k 2L ARIIES 5
AN BeHow 28 + grk

£ 2He ARl g Al AeE ¢, 9%
2 YHAgl Gl 27 JEYT, 1A, ol SR
A FR Agshe AR FHeE AT dolg oy
AEFRRIe] A4 A gte] Wy do| @A Hodhe=
A Adwstaztl gt

AZIIRIS Fx, BF I 4EH Vs

AR 7}21e 4719 cysteine”|7} disulfide AZA-S 7F=]WH A
ok 70004 130709) ofulieitow FAE. Awslele A
709l cysteine7] Atelof] dhte] ofm|iito] o et
Fo] glewl CXC AL, delo] glewl CC AR,
B7le] cysteine?| 7} EA3= C A XTI, F709] cysteine
7] Atelof] ThE A7RS] ofw|Aite® EelEo] gl CX3C
AmIRle] 45 HE EHAY. E O Ansele] £53
©@% [L-8, RANTES, eotaxin, MIP-1 8, MCP-1, IP-10 %
3} 7+o] lipopolisaccharide (LPS), IL-1 =& tumor necrosis
factor (TNF)- ool 9@ 9% A=l olaf #5424
AR7}213 B cell attracting chemokine (BCA)-1, secondary
lymphoid-tissue chemokine (SLC), Epstein-Barr virus-induced
molecule 1 ligand chemokine (ELC) 3} 70| @ ZZA oA
EHlH o] WAe] o)Fd WAstE &Y ARIIeR
TG F YU ARARle do), 2AAT § v
A BHIE S glom], ATA 1 48 957
g, ez, delels AR 52 AT FeA A8,

T

28780 24, GUAge) 2, YraAe) Uy, 4
Af, el Aol AL 5 AR QTE PRI

1. CXC A=Z37I2!

23-88% A XS] ofn| At A Aof|A] FAM (homology)S
2t 2 2ETe Az 243ste] Jas e



IL-80] 7P =gt o] et QlAbolnl. IL-8L
T Y s BHE BE 2] 9aEeS 24
A7 JEZAE AR

2 dela gl CXC AZFLe A cysteine]
Glu-Leu-Arg (ELR) motif &3] o]%d] u}e} thr] ELR 94
CXC AEF}ol7} ELR -S4 CXC AEFIeloz oAk
® BELR %4 CXC AmsIelE IL-8, GRO-¢/f/7,
neutrophil activating protein-2 (NAP-2), epithelial cell-derived,
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neutrophil attractant-78 (ENA-78), granulocyte chemotactic
protein-2 (GCP-2)°| &3l d#AIAYe] gL it} ELR
24 CXC chemokinedl| &= platelet factor-4 (PF-4), IP-10,
Mig, stromal cell-derived factor-1 (SDF-1)o] &3 & #e]
S AAlshE 982 St A8 Duffy gedez ¢
2]Zl Duffy antigen receptor for chemokine (DARC)2 &}l
of 7| ZF9 FEAE vhekdt CXC ARFRIF CC AXT}
Q3 whgahs ARl FEA )T Bt

2. CC A =32l

2-60% Aol ot Ade] fAE 2 Fm T
Fol drin el A4S e fow eAd
MCP-1& H] 53t CC A EF1Q1-2 thekgt Ao Bo]F o
g e Aow B uh v’ FHEZE MCP-L,
MCP-2, MCP-3, MCP-4, MIP-1¢, MIP-18, MIP-3¢,
RANTES, eotaxin, TARC, MDC, SLC, ELC, cutaneous T
cell attracting chemokine (CTAC) %] it} MCP-13} t}&
MCPEX CCR2¢| 283 4 gloy MCP-1 FAA A%
(knock-out) PF-f-2F o] &3t FEAHA & uf CCR29| =
MCP-10] 7 Zg3= Aoz Y7Er). MIP-1 ¢, MIP-
153, RANTESE CCR5dl| & 28311 MIP-3¢ = CCR6
o] TARCS MDCE: CCR4¢]| =83t} Eotaxin, MCP-4,
RANTES, MCP-3: CCR3¢] zgahd, SLC$} ELCE
CCR7¢]| CTACS CCRI109] zZHg-3lt) 17k WA wlo]
2 (human immune deficiency virus, HIV)7} I 2A| L2
o7l 8 A27F CCR5E gelA] 9)=u] CCR59) &8
3= MIP-1¢, MIP-1 8, RANTES 58 CCR5%} Z3tso]
CCR59] H#S Z2A7]a HIVY Hgle 2 Aow B
THA. TAE AYE CXCRAS o] L3t Tt A9l e
CCR59} CCR3E 0|3l Aoz daA] oo

AZIIR +ZH

AR 6742 CXC ARG 84k 117]9] CC A5
7Rl &A1 deiA e, 54 w8ACE o vE

125

279 Anskelo] 282 5 2 she) Awsilo] ozl
aAe AR ST Y el olel AR 44
Ao Feshs Ao e A Aol UL 5
9t} CXC, CC, C 2 CX3C AxFle EHe) 7 AR}
lo] Agete w849 FHE Table 19 vehd Zojrt
A 77} 48-A]+= guanosine triphosphate (GTP) -2Fethul 3}
AR % 77 dde] =Ett 48] (GTP-binding protein-
coupled seven transmembrane receptor) & %el#] e}, #|
2710l FgA9 AzAGV|ALE F2 OIL8 5249
CXCR13} CXCR29l| 9J3) d7ts|o] =t IL-8] F&]
o} A3 Gei2 ©elol 91+ guanosine diphosphate(GDP)

Table 1. Human Chemokines Receptors and Their Ligands

?::enr:ti)krmlemily Receptors Common (systemic) ligand names
CXC CXCR1 IL-8, GCP-2
CXCR2  IL-8, NAP-2, Gro a,f,7, ENA-78
CXCR3  IP-10, Mig, I-TACK
CXCR4  SDF-1
CXCR5 BCA-1
CXCR6  (CXCL16)
CcC CCR1 MCP-3, RANTES
CCR2 MCP-1, MCP-2, MCP-3, MCP-4
CCR3 Eotaxin, MCP-4, RANTES
CCR4 TARC, MDC
CCR5 RANTES, MIP-1a, MIP-128
CCR6 MIP-3 «
CCR7 ELC /MIP-34, SLC/6-C-kine
CCR8 [-309
CCR9 TECK
CCR10  CTACK
CCR11 TECK
C XCR1 lymphotactin
CX3C CX3CR1 Fractalkine

Abbreviation: IL-8, interleukin-8; GCP-2, granulocyte chemotactic
protein-2; NAP-2, neutrophil activating protein-2; GRO, growth
regulated oncogene; ENA-78, epithelial cell-derived neutrophil at-
tractant-78; IP-10, interferon- inducible protein-10; Mig, mono-
kine induced by IFN-v; I-TAC, interferon-inducible T cell alpha
chemoattractant; SDF-1, stromal cell-derived factor-1; BCA-1, B
cell attracting chemokine-1; MCP, monocyte chemoattractant
protein; RANTES, regulated upon activation normal T expressed
and secreted; TARC, thymus and activation-regulated chemo-
kine; MDC, macrophage-derived chemokine; MIP, macrophage
inflammatory protein; ELC, Epstein-Barr virus-induced molecule
1 ligand chemokine; SLC, secondary lymphoid-tissue chemokine;
TECK, thymus-expressed chemokine; CTACK, cutaneous T cell-
attracting chemokine.
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7} GTPE WHAHA] Gei27} G Ay vl 2se Eelen.
G B v+ phopholipase CS & B4 3FA|7 phosphatidylinositol
4,5-biphosphate (PIP2)E diacyl-glycerol(DAG)$} D-myo-ino-
sitol 1,4,5-triphosphate (IP3)&  #-3]%t}. DAG+ protein
kinase C (PKO)E &Asleta IP3E ATy Z4o]e 55
2 2097, 18 Geize RHHOZ protein tyrosine
kinase (PTK)E #A}=3}a1 4 sksl PTKE mitogen-activated
(MAP) kinaseZ 24 31814, CXCR13%} CXCR29] CEthe)
of| ke QlitslEte] EAE B84l A7tk MAP
kinase:= phospholipase A2E 241 3}3}A| A7 o)Hd A
A DAG, A3 W Z4, PKC, phospholipase A2+ A| X5
Seh7 a4, D31, superoxide ol & ¥ 52 7}
&) dojubmg 2},

IR0IMel AZFIole| MM U ofE

¥ o] EAdhs olg] A LS| ARARIE EMT = 9
o 53] AAPHATE AFES WA ke AdelA]
CTACK ©] 2@ A3 gxEof= CTACK F+&H<
CCRI00] B8R Zomz o]F 3 X3 CLA+ 7
A 719 TAE ) B8z 4 oA felsled 5
8% 4L s Aoz YA SLC HHd| Aol
N w2 22 AEA S = THES FA% E7AE
o Azt gell7} A7|BR SLCE o5 AEe dixd |
29 f9e F8F ATL = Ao YT’ TARC
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e Ry L B R
ks 7180} o] drdFm
2491 CCR47} CLA+ 3|3 A7} TA| )
S Ao g feldl F83 9T
% E3 9 23] a4eo A MIP-3 ¢
AFAE7} oo i 48491

o1} BAshE w2 Lol A]
= @3o] ZHAaEE Ao v|Fo], MIP3e & FAZ 9 8
AN BARAAES] B Y o]FE e dES 3
AR 28 & v A44FY ALt G54 Ao
E7)ole] A2 <dle] @AEEW IL-8, Groe, IP-10,
Mig, I-TAC, RANTES, MCP-1, MIP-3¢z, MDC, CTACK,
1-309 5o wao] Zrbdrta Baghl g™ =4
ASA FRATNN Fkske ARTRIE 2kelrt itk
(Table 2).
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ul9-2 &3]3 (contact hypersensitivity, CHS)2| 72}
A7l D5 Bole Pelo] £ A B 3
#9 ArAz o|F a0l & TATA G AdgonH T
Azl 0] ol gl ol A4 E7IAF/) YA
= olFdtE e B aQlEe] #ds ey SLC ¥
o Agho] Sl ko CHS 53] 44 sh9ossh W
Gl Az $AE A% BRI ARE 2o

Table 2. The Changes in Chemokines in the Lesion of Inflammatory Skin Diseases

Chemokines Allergic contact dermatitis Psoriasis Atopic dermatitis
IL-8 + +

Groa + +

IP-10 + +

Mig + +

I-TACK + +

MIP-3 « +

RANTES + + +
MCP-1 + +

TARC + + +
MDC + + +
1-309 +

Eotaxin +
MCP-3 +
MCP-4 +

+; increase.



M, CCR7+- vh§-2oX CHS7L 854 o o
Kol CHSo| A= P HoA 2] SLCo}F 24 E7| 4 ol A
o] CCR79] W3lo] 93 Aox BTy’ ®3 7|4% 7t
A GA| A A MCP-10] Bo] FHEHEE wE MCP- 1
AAo] (transgenic) vh$-20)4] 52 B7)AEL) ol
S7teta A Fre] fEddE CHS whgo] dojuH,
Af AE= 7k Ao Has o MCP-1o] ¢ =7]
CHSO) A3 Hm} wizhzo] #oigd Aoz Aztad”.
CCRO-/- wH§-229] 73%- CHS whgo] & AlatA| o =&
¥, o]= CHSS| 4 Az o)do] sle Aow Y7t
¥ MIP-3¢9] 849 CCR67} 2 TFEEE CD4+
24 TH A (regulatory T cell, Tr)9] 7)ol o|Ato] AAA]
st Aow Ay

dy2r] HEFRAEAE e R e dAdAae
a9~ A&y Had mdlat= Je] 5197 (elicitation phase)
o Wlshee AR 5 ol gled oldd B g
% 1247k MCP-1, RANTES, MDC2] @& o]
Z7)31 48/\]7JO1] 3o 23tA =t IP-10, Mig, TARC,
pulmonary and activation-regulated chemokine (PARC) &2
B 24X 7V Z7)8k] T2A 17 A A =
A IL-87} Groo = 2Fapve} E3jsh Aslo] waHT
UomEA ol ARgRIEe] Suby Wshrt d=r] A

23199 o] 399 9% e Ao Yrun, -
10, Mig 2 7|49 AxZo] L™, MCP-12 7]
A M2} 21920, MDC9 TARCE F2 X3 Fof Ay
B olg} 2e @20l WA Ao|7t EYPY AFAE
o Ao el Aoz AZAE. S 2A9)
togel Be 39S AT O% A3 wge] Loy
PARAAEE BN BS 47 whgo] ok A
o5 ol AR 4go] o] AVlofE oA e

Aow AZEY. HeA o A7l 2458 FUEo]
TAH| 7} 818 IFN- 7 7} TNF- ¢ 9} 114 53} 2o] 2Hg
3o 1P-10, Mig, I-TACT} 72+ CXCR39)| ZH-g-31= 7|27}
Qle] o] S7HE =S gl CD8+ THIEV} ®9= Y%
AEHES ke Q0w FEET: B 2r) IR o
H %J{%% THZE2] 70% o]ito] CXCR37} kAol Ax
ol9} e spEe FukdP' AaE CD4+ TH S}
CD8+ THE B5A CXCR3E Po] £33 CD8+ T
AEE CXCR3E 2 T¥3la CD4+ TH|EE= CCR4E ¢
o % ?-‘5}1;}31,44,45

A7) HEFE A Fad 108 T2 34
3= CD4 o THXE 24 THES dFo s P4Eu
Tr1#} fAFSHH, Thi#} Th2o} A H ARl F8AE &

2 M3 =

e HT3 &

127

= 4h3lgbe, CCR8E 713}A Hadta glo] ZHAdAA =
o} 2AstE TH A EHlE e 130971 L E7] S5
o] A& st Aofste]et RYzhEvidd, 6.
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D rﬂ,
ol

AMe 3199 223 AP sl WY A5
type 1 T (Thl1¥} Tcl) A3E7} E
o Aeso] AT ANN A
2 3 AAE Wdte o), FA
14«1 Y, ¥X 53 Ao
Hoj| x)= IL-129} IFN-y 7}
°H‘H“ ARFFIQL Migsh
IP-10 o] Z7}¥) a1, ]Fa— AR AT 2 de
CXCR3+ TAH|EZEo| 7AM W o #39t MujZolr] &
A HT} o] AZFEZ o5 ALl 7%%01]/\1
CXCR3+ THZE A4 U] ¥¥loR J{FES 3= Ao
2 Azracy.

IL-82 TAH|Z, A E, AFolHE & vhekgt A%
B EHlEE A e AP ZANA 5 FEL
WS JL8L 27 53T 88l
S ol99 oy v AEdE el e
FAAEG A9 FH % Aofshe AR &
of Wz B4 addte] & oo el
&g s glom AZEdtY ILsd U
CXCR13} CXCR27} 9)&H] CXCR1S 74 wwe
= 9 5®]) ks CXCR27) A4 ©W 7|4 AH %
ZrA g M ELoj A L, CXCR13} CXCR29 41
o] 2431 ole} CXCR2¢l 9% 7P A A o)
Al A4t 1 WS Fasked Hold slew 47t
O wat IL-8L FIuUlo] IL-105-8x9 FHL 724
Aoz Ad HHoA dF A Aol EFRRICL IL-109]
3 Azutgel A7t o) Rl A FEE A} GRO-«
IL-83} w72 A4 #eloa S7lE s ARgiele
&2 ool ta) A ek e Ve 2Ed
Abol] ¢lo] TL-83} 2k7ke] 2po]7} ¢}, MCP-1S A wwd
o] A A EZo] HHo] SrHEM, 93 ot Aa &
o] & Aoz YAHA W, AM FEFeAA FE7 o]
AHE THEZS} MCP-19] =7 Aol Q= Zlod B
of A WA TAIES stetael BT Aoz 4
ZHET}P, RANTESE 74 Wwle] ZAGAA o)A 27}
e Ao 2e)A glEv, RANTESE 24dshd TH e
E 9234 (epidermotropism)& FE3dte] AA B 2k
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o] FJsts Aoz AZAT”. AXSALe] 7+ F A A o)
A MIP-3¢7} 71 ™ Rl e dxdd dalqtoa
o 58A9) CCReE Z7ksEd), 74 #xkel 9%7)7)

CLA+719] TH 27} Zé,*f} ol A Eed 22 ARt
MIP- 3¢ o B % Rz 8h-g8tB 2 MIP-3 a7} 714 ofA]
9RA7E CLA+ 719 TA29] #3] Y ©]F< FE3k= A
o YZHEY®. MIP-3¢9] WAL AN HF Fwet o
FE7)E . A gt WelE TARCS MDC
T&A|Ql CCR47} thEe] o)A 7} 719 TA 2ol wal s
o] 910]® TARC9 MDCE CLA+ 7|9 TA|E2] AA Ww
W ol 283 9 e soE A4Erh MDC= T
A} FA E7IANZEIF dEey 221 RN &
AXE% o7, TARCE SR slALel AZG A1
(intercellular adhesion molecule-1, ICAM-1)o)| 3597} 7]
o THEA WA
associated antigen-1, LFA-1)3} Z+-2- Q18| & (integrin)S %
do] Zebl AR RS e Ao LA ol sl
Hee) Aeo] Bolahes she A Y2HE) CTACK
o ZbAQAENN AAH oD TAH T TNF- ¢ % L1
o slal Z7V5l e THZS} BAgeA L] El) ol %ol
fefainl & THL} 950 Gl HoE oo ae
Ao i gla, A tﬁﬁoﬂfﬂ% O FEAT FhE o
QTP

H-2Fe}--1 (leukocyte function
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OlEIHFAL WA AFA Yo T ThaA 2 ¢
3 Agon gzheht gATOR o] dakE A%
o= ThiA| 7} #elals Aow QzdEn)y. o Aoz

Z7] Bl e =3 IL4, IL-5, IL-137} 22 Th2 #o| B}l
o 9J& FE= Ao AZtE, T AQ] ol En Al
AR A 2L A E O] B E = IL-12¢] 93
5 Thl A7} Wele] Aolahs Aoz delA . of
E333e] gkale] d3o|A] CCR4+ CLA+ HX7} 27}
531, A& CCR4 Tddo] Zrame, el #vjeh 9] =
2o Hrd @A CCR4+ A7} CXCR30 H|3to
o9~ F71E™, CD4+ TH|ZF CCR4+ A7) Frls Bz
CCR4¢] F¥o| ofET T H-de] Bla} W3 #do] v
Ao /\371-541;}6970 TARCE o}l B3| 3] slxje] Wiwl 7}
A EZAA Tdo] F7HEY a1, MDC HA] o} &)
W AAGQA LA Feo] FUHEE BleR deATt
7 g Zoa] TARCS} MDC9} 2 CCR4 2| 7H= (ligand)
7t 7t e AL olEw I RE Y] gk HEe} AdAArt
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YE Aow Hag uh gy

olEsIslige] B4 o) shie waTel 283 A
Yol B4 FgiThe) B Aol satel g
grAdol #oddes 3 ATl eotaxin®} RANTES
= olEy wW oldzAdA o] waAHM” eotaxin,
MCP-4 2 -1 4839l CCR30| o}l&Ew|w|5ole] Hw oA
Z71E= Ao R Hol "ol o] 9 Aog A7d
Vo7 2Eu MIP-3 ¢ = o}l B TR WA AXel}
g 27] 59Tl Hl sto] A ez woketA A&
= Aow 44 A

ARFIRIE o8 d5A FFAsoA Aise= ASA
o) Q83 0B AEeHe] A2 ARARE Yol
W F0d e e dew 4z, Fen AR
o gt o] 2L ol E niEte 7 A5l o] gt 4
£A49 2t} 28 Ji9) X E (interventional therapy)E
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