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ABSTRACT

Therole of chemokines in asllergic conjunctival deseases

Yoyl Takano" ¥
YOphthalmology, Kawasaki Municipal Hospital
?Department of Ophthalmology, Keio University School of Medicine

Due to changes in environmental factors and lifestyles, the incidence of allergic conjunctival diseases has

increased in recent years. Severe allergic conjunctival diseases such as vernal keratoconjunctivitis and
atopic keratoconjunctivitis are often complicated by corneal lesions, that often cause severe pain and
sometimes decreases in visual acuity. The infiltration of inflammatory cells such as eosinophils and
neutrophils observed in the late phase reaction of allergies is important in the pathogenesis of such lesions.
Chemokines are key factors in the regulation of the infiltration of such cells to the ocular surface. In this
article, we review the role of chemokines in allergic conjunctival diseases, the role of IL-4 in the regulation
of the production of chemokines and possible therapeutic strategies that target chemokines.

Key Words : chemokine, alopic keratoconjunctivitis, vernal keratoconjunctivitis, CCL11 (eotaxin), corneal

damage

FC®HIC

WTE, BNKTE LU T4 7R 94 nofbictkv T
Lo F - R R R SR L TV B, TLaaF—
VERSRRAR I (2, BRI THIRNH % D L L RF
th e MEHET LU F —HERERE &, 1R & HgBEE
45 &+ 2EFE S § 4 (vernal keratoconjunctivitis :
VKC) #7 b E—H:AEEE% (atopic keratoconjunc-
tivitis : AKC) L& FSNHBMER 7L L F -
RS B,

THER 7 v F — R O BRI (2, MRS
PRIBU AR EDHBREMEL ORI EAH S, <
DX H UG, BEETHD, WOEMORKI &
D, BREIRAFENLRENETROUMIHE LS5,
CHhSHERT v ¥ —HkRR M o LIRBEK RIS

RORRPEAELE LI LITEL, ZoMikhiziy v
Bk, TS, EfvhER, < 2 rHIRE, GFHENEER, GFRRER
nEoiNglanRn oha", Cokd N REMIED
ik (B IRNEETEVE L Fr o A S e h 4 Ut
TERBHEHE->TVBREEL ATV,

FENA 7 3EMBRICH S 5 ELITHEZF2ESTH
BT, ToMldizkb, CC, CXC, C, CX3CD 4~
DHT 77—t HEhE sEAA LTI~
BTHRMNEE G HeERBEL 7y —T, RN
0T EhEHL YOYTZ > 3 ) —l2k b CCR, CX
CR, XCR, CX3CR iknfizh 5.

K TRBFEA I VPT b C—HAEEIRS G &IciE
ShATMEYNT L v ¥F—HEREBI B2 5Eh4 v
DBV TERT 3.



REERY 83% 1% (EXI8ES A)

FEHA 2 ELBRIBFEIE (1ate phase reaction)

TLAX—PEREBG IR 7 LAY —RIETER S
ha, IB7LAF—RIE, HEH (early phase re-
action) &#HFEH (late phase reaction) (2431t 5N 3,
BiesRlz, <R FHIRAORERBFICKMEhIER S L
v, vo b=y HXOLFEENHIC L b EREXN LR
FrOMISEM « K% EEE T 22HORTTHY, M
ML, 4~ 6 BElikic A S h 2 R0 HER M~
D&, Thick 2MBEFLERLTEIRETSH 2,

TSy vattd boV—gAAOCTHHBEATERTS
5 EEOETY: « WEH: T Lo F - R R OFERRE
BEFE T, REMROREEIZLAZEDIL, L
HlL, BEROTVA¥-HEERERTHI2EFN I 1
®7 b E—EMRERROINE TR PTG 4
SigTto s 3 AEHRORBHEHZY o h, HEo
FEIZiR 7 L v F - REOBREAMEL LEZ SN
B,

Poxid, Enpehic LRGSR BRI L, BRT S
Yat4 boY-#T, RELTELREHRROHBE
LI F1, WFCABR ERRFORES AT
{fEL, b TR UL

100 — Fa—y A 10
—&— Eosinephil
_. 90|~ --®-- Noutrophil H «x A9 9
il iodheee  Epithatium o
w 80 score i n s 2
= i 5
® 709 B ,' \ — 7 A
o y . —
- H R ] Q
o 60 & /0 ' -1 5
o ] A
[+ HEY A { ot
o PN i s &
= Py Vo -
i [
g 40 i \ 14 @
H i v ! =]
@ i i o
a 30— i y 13 8
il @
20 — &/ —12
&
S
1o -.\‘*-"A\ W :
_.-J-:ﬁEG—L,LT‘ L1 0

Time point

Takano, Y ot al. Br J Ophthatmol 2004;88:1604-150%

W MR LR & Sk MR & MR

AIEHTIRAREERY (A) LITFMEROHBIE (@) i3
BFEFLTHEELTV S, (XL Takanoet al : Br )
Ophthalmol 88 : 1504-1506, 2004. OW 1 HEHFF %

[Hxd )5 )

FIRREAEOHRARE AR EEHREZR 7LD
RO —R %R, HRERE, MELERHLEHEL
BETIE, Yo7 hicidEAYED S, AR
LR MTGERT 20y, HERBEMMLLE:. oh
2%t LEFER (2 AEREAS L OisEh o DB o h,
BEMCEHRBREERLTWE. Bl Ehs, &
B R Iz 1, ERBRESINIC AU 2o 0FhER, EFEEER
HEELTVWEEELZSRS,

RIEMOBFREBORE R, UToLH>5cELdn
TW3, KMk, fixrod 4 a4 sk D MEAR
B HREIC RBL oS O T & B L TR siansp
THBT 5. T0k, HMBHROTENA YL ED{LEE
HMAOBRE DR E > THERRIT B LHEASATY
3.

RIET L v —~HEIREBIC B DT R SRHRHh R
PO rEhA Y ENFCHETHD, <R K, B
gL T SERROA L ST, REOEE MK
THAEEIRD LK - ERHMIE» S bEEShBLERLD
hz,

RRMMCEITEZTENA

IREFIBHIRD 5D CC e 4 »DRELIzH> 0T,
AR MR ©, B A" 45 CCLI1 (eotaxin)
PEETILMHESNTVS, £k K= 7 0
7r—9Y. T U 7R, EFEER FIEREREE(ES €5
fiE71%F¥> CCL5 (RANTES : regulated upon activa-
tion, normal T cell expressed and secreted) {3505 |-
it & L UAIRETHRE “h o oBEENMUESAT
W3,

Be2DIN—71F, IR L THEVBIREEES
HEHh, CChr®h4 vTHa CCLII OBt
DBAREEREOEET S HYT s 28 LA
¥1:, MEZBT L AF-—BEDHSIERL iREER L
1= P B ER it FE8R A 17 O MR i I SRR R S s
HAHIE LML, O EEEE CCRI, CCR3 K
WA TELZDOL LTy =20 LALEMERELL
BEe, £4278%, 745%MExHns (2™, <
DT Emo, MHEERT LAF-BHEOFRPICEET
%, CCLI1, CCLS M CCR3 AT 5 2 & AibFElEk
OMERRMIC TR LGS 2R LTV AR N
1.

HhkofiEAFTHECXCrEA14>THS
CXCLB (2. MAE K - M, £ Lk EH
R odittsh s, P4k, BET7T L LF-HER

_2_



ME LT LAF-EERREE T eSS v

100

@
(-]

3
(=)

Eosinophil chemotaxis (net %)

[
(-}

Tear samples
(=100%) +anti-CCR1 Ab +anti-CCR3 Ab

W2l BERMC L BIFMEREES LU T OMH

BESBR7 LT -RERECLFBRROBERR
CCRI fifkic & b 27.8%, i CCR3ifkick b 745%
imil& h/e (EBi2 Fukagawa et al : Invest Ophthal-
mol Vis Sei 43 : 58-62, 2002 @ A BAF A5 T

)

100

o

The percentages of neutrophils (%)

204

.

1000 2000
1L-8 conceatrations (pgm/10° cells)

B3R HohERHIAE L RS LR d CXCLS (IL-8) BAE

CXCL8 (IL-8) @R fFeh KRB L EDPM 2R L £2,
(£&E 2 Miyoshi et al : Cornea 20 : 743-747, 2001 &
3 REFTEG TR

FHBICB U AR ERE AREEESHET A &2,
AR - REER T 5 LR CXCLS A i
ThHAILEEHELTVAY, HREERTD CXCLS
(IL-8) iR & RAE4AAR O HEREB & OBARICO VT b i

L7, CXCL8 B3 fFrhERii R & EOHMERL
fo (F3RD. 7L AF¥F-—HRELCLEWT, FhEKbR
£ #EFEYE G TH 5 neutrophil myeloperoxidase
BREDPTHMBEZRT I EMREXNTED®, X5
SrehER sk O iEPERER 5 & S HIBHEE S L TV B 0]
e R IN TV S, L LFDNROT v ¥ =l
IGEBIcE T 3 B oFMIc>LTREXTRALSHE
{, SkoBRMLAEEE,

T HROHMBRMOTET Lo ¥ - HEER B O/
D—o>TH5. VKCHEFOHKHBER cHWT, Tk
e L TclmbwE{LiElE2FE>CCrehd v Tdh s
CCL18 (PARC), CCL22 (MDC), CCLI1 (I-309) D %3
% CD68 Mtk IR/ 2 07 7 — ¥ Lic@H Sni™,
CCL18 (PARC) {3 naive T ffaicxf L TlEEEHE 245
%, CCL22 (MDC) i3 CCR4 4L T CD4 Mt T (Th)
fHRg oS> b Th2fifg s s ¥ 5, Lid-T, TH
RoHEICH LTS, rehd v HEELGHERLL
TWaEEIL N3,

TULAF—EFERERS IL-4

HEZR 7 L v ¥ -BEORKEEICIZ IL4 AT
HHENBEINTVWE™, IgE BFEAEN L L HI¥
iC& <X MHIKEH TNF-a 5L O IL-4 2EE L™, #H
RO LT &2 Th2 MBS G IL-4 2 EETZ o E,
5, IL-4 87 LA¥-HERESORBERKI-EEL
ERERLZLTVAEELIONS,

IL-4 BT Ic &0 HEKEEMIGE CCL11 24+
%*Y, fk& |13 CXCL8 & CCLS5 EES A IL-4 1= X b &8
SNTVAEbASHITLE (B4EDY. TNF-o il
Btk 3AE LK, REMES SO CXCLS B4 i1,
ILdickoMflasni. —F, HEIZEAR» >0
CCL5 E4 i3, IL-4 & TNF-o OFEBFRIBIC L 0B 5
ht, CXCLS8 5FhEkicxt L, CCL5 (2 iFEER o sty
WEL L UCEEMEREZ b ETFch 2. 4, IL4
FHIE AR VCAM-1 OB 2 HH 4 37,
VCAM-1 OXHEZAETH 2 VLA4 12 v B2l
BERICRBEMBH O M, FhRicERBLA L,
IL-4 BCDOKIITHAR A= LICLb T LAF—
VERIRER B IR0 S 1 B AT REIR T O R DR HERS K 1=
LIRS ZRLLTVWEEEL SN S,



BREEY 83%# 15 (FK1sHEIH)

B A

30

20

15

IL-8 (ng/10° celis)

10

TNF-a+IL-4

Spontaneous TNF-a IL-4

Stimulus

IL-8 (ng/108 cells)
g
|

|
RO
b

i

I

Spontaneous TNF-a IL-4

TNF-o+lL-4

Stimulus

RANTES (ng/10° celis)

RANTES (ng/10° cells)

06— A

IL-4  TNF-a+IL-4
Stimulus

Spontaneous TNF-a

15

10

IITIIIIIIIIIIFI

TNF-a IL-4

Slimulus

TNF-o+IL-4

WAE MR LEERE (A) BLUKEAMEE (B) hoor T hd vEE

TNF-o i3 AEE MRS & O RIS 50 CXCLB (IL-8) A FHB L 1244, L4 EB§Fmic ko, <
O CICLS BEfERF I hi, AEETRMTIE TNFa & IL-4 ORI $|Ric kb CCLS &4
oo SHERORIRMED SNz, WHERSLC L4 G Cid CXCL8, CCLs e B anus-
7. (#FBJiZ Takano et al : Br ] Ophthalmol 83 : 1074-1076, 1999.0% 1 5 L 2 A HE 48T

i)

CCR3 EMEL EEER LI iaMOPTRER

HET Vv F-HEEORFBEREKICIE CCLIL $
CCLs KEHETHY, i ThdOLE7ry—Th5
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