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A Review

Remodeling in Ocular Allergic Diseases

Ken Fukuda, Naoki Kumagai, Youichiro Fujitsu and Teruo Nishida
Department of Ophthalmology, Yamaguchi University Graduate School of Medicine

Abstract

Vernal keratoconjunctivitis (VKC), a chronic and
severe form of ocular allergic disease, is character-
ized by tissue remodeling such as the formation of
giant papillae at the upper tarsal conjunctiva and
the development of corneal plaques. Giant papillae
develop as a result of infiltration of inflammatory
cells, changes in the epithelial layer, increased depo-
sition of extracellular matrix molecules, prolifera-
tion of conjunctival fibroblasts, and an increase in
the number of blood vessels. Corneal plaques form
subsequent to corneal epithelial defects, and their
surface remains uncovered by the corneal epith-
elium ; consequensly, corneal epithelial cells are not
able to attach to or migrate over the plaques. These
remodeling lesions not only affect tissue structure

but also contribute to amplification of allergic in-
flammation in the conjunctiva and cornea. Recent
evidence from in vitro studies indicates that acti-
vated fibroblasts play a central role in the induction
and amplification of ocular allergic inflammation
and the consequent development of giant papillae
and corneal disorders in individuals with VKC.
Tissue remodeling thus represents a potential thera-
peutic target for treatment of VKC.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 111 : 699—710, 2007)

Key words : Remodeling, Extracellular matrix, Ver-
nal keratoconjunctivitis, Fibroblasts,
Cytokines
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IVECZEFKMAE» SR MMEOKENEC TS
EEZOND, BT T VLHERRAREE LY, E
FEDERIK TR PURRIBDFHGANC 5 2 & 5 72 DI Bl
FHEBFAHINRIEL, FRICAECTWwB EHEZ SN, K
HHBYIF T 2N ORIGMRELERE ATV D
EEZoND, EIOREER LOBEXAEOFTRIX, E
Bl X DL bE—Tid7e <, LEORHEORE IE
Bz XD RE S HERBH, ZHIFEBOFRLBIEDR
Wanilc kv gBErz0seFHzohsd, DT
VETY I OBED 5 s RO 2
kN2,

1) ¥ EEEOZEL

MRS D LR 3 2~3 o MELETh 228, B



702

K1 FEIHFILTERLTOWSERMRRAY ) v IR
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BbHLEEZONS,

3) FAEME DR
EXRAFHONIE T, WEEEEZT T LEEI
YL ORIEMIENEEL TW3, BELTWEELRL

HIR&EE 111%& 9%

T ST e G R Qn D —
X 2 BXRILBEICE TS5~ b v o ZDOFER,
EAFLE T2 Ofiffast~ vV v 2 ADWFESTTHEL T
5, PUIM S —7 o HikB I OT 24 ¥ Uik z v
bR A TR, 1825 —5 > (A) ZEBRE MK
RIC O AMEICEET 208, 734 ¥y > B)IRFEICEFETI
WELTWD Z LD 5 (scale bar © 20 pm), TET-FAMEE
(C) Tk, MR (Fb : e, M @ gl w2 7 —

T RRHEDIELEDFRD 6B (scale bar 12 ym),

EMRE L ERER, A, T MK, BEME, ~2
U7y =Yk EThHb, HFEREROEMIIEEESE, &
WCIMERPCHEETH 205, FERNICLLLED SR,
FRCEB DL WET O FRIE AN - s BEI NS
(B 1B). #FEEERB L OV O EAE I FERS T b
L cEs W, MENDSREREGRE AL BE L T
BRiZ EEEANEBEL, SoRREETAMIE L HIC
HTwleFEzons,

b AREHEB ORI EE T 2 7 u T 7 - ik
D 2REEICES N, V)Y —YERER, Fv—¥E
EFEROKKEBE(MC) &, N Y- EFT—XD
W % & LREEHEBE (MCro) 230 o s, IEHOR
BIzBWTiE, FEEBIC MCiBEEL, EEHNICBE W
TS 25D 20 L v D ]E L DO MCo T
HETDEVIMEND B0, BEZIH I NVITBWTIL,
LA, BEEEE S CEmEffEoEn R s n, 7
AT L TIEMCEMCOTFEREML TW
21 X SRR, RIS 2 I A3 < D
YA MHAVOEEPF L L TEETHY, MCreld A >
y—u4F>(IL)-4 8 L OIL13 %2, MC I IL-5 B X
UIL-6 25T 2 LRSI NY, FIRHHO &% 5 78S
RGOV €TV v 7207 VIV E —MRIED SRR
i OIS EE S L T W A TTREME S E 2 5B,



PR 199 H 10 H

FULF —HEEEEE L ) T v - EH 703

EARAETIE, RHEMEOREA), Migs~ bV v 7 20%%EB), EEGHEFROMIEC), MED
W4 (D) 7 EEE I NS, (scale bar : 20 um, ~NNY FF TV 2o TF Y Y h)

) 2 SERTIE, CD4 Btk T Ml oMInms=D s,
o@D CD4 B T HI D I1F & A ¥ 5 CD45RO B
DAE)—THITH2 RSN TNEY, 51
Maggi & 353 U 72 CD4 B T il 2 55355 %
ZET, ThSOMBEDOIFEAEDILA ZEET S
Th2fifachH 2 2 L ZRLY, BEFEH IV T Vv
F—HER T N E—HEER L EOMOlEERD T Vv
¥ —FER EARRIC Th2 B2 ERIETH 5 2 & 23
onkizolz,

4) fHMRSEGE 021k

EARAENTIE, BT 2 REMBEOEMD A% 5
T, FEERSEGIG T & 2 A OAEEEa o B8 nh
BHE5NZM”(K3C)., [EYVETY 7BV,
FRAEZER I 23T B H 4 U C A 43 6 2F M i (myofibrob-
last) IZZALL T3 Z EDHHE SN T W DD, FEETRR
HEFHIBU ST IR L T B ER PP S 2 Thv, #i)
HEZEHR OB hMZ, ECM DREA O, KR X 7 4
I— % —OFBMEIMC O %Y, EXAERHRICERYR
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mEROEZE L, ZONEBICITHIERS 2580 7,
6o BTN AT IR ER > Al b A 2 3 5 2 E A3
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3. VETFTY »JEERFOHER

VET Y VIR OWERT SNBSS T %
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&H, Thl ¥4 bH 4 > &L TidIL-2, interferon(IF-
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7 E® A A >k L TIXeotaxin, eotaxin-2, IL-8, CXC-
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and activation-regulated chemokine (TARC), macro-
phage-derived chemokine (MDC) 7% £ O FEH D JLHEHS
HEINTWS, JERTTIE, transforming growth
factor (TGF)-4, basic fibroblast growth factor (bFG-
F), platelet-derived growth factor (PDGF), VEGF
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% MMP T, BERFLEWNTO MMP-9 O FH TTHE,
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NEE R OFEHER MMP-2 8 L ORI MMP-9 O3
FRENHE SN TS, EEFH S IVEEORRERF

REmEREO e s 77— ThSH M) S —EEF
~—X¥ b FEEREMBEA SN2, 512, ECM ©
SR I 5T £ L TR O urokinase-type
plasminogen activator (uPA) ¥ X U tissue-type plas-
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TFUEEDO LEPHREIN TS, InH6DFEELD,
ERFLIHIC B W Tk ECM OEL £ o finFIR I TTHE L
TWb I EDRRBIND,

4, FHEIEMFHIIR

K[BEYVETV V7BV TE, MEET VI VAT
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No, R7VAF—ZBOTEERIIND LD ofbE
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B NVTIE, BiliL7c X 57 VIV F—RIE TR
a2z Th2 ¥4 b A4 ¥ DOFBED R —D DFEH
ThY, s ORFLPERAFHDOEE I L T & 2
DEfAZ LS TWAIENEZSNS, HiRD X 5 1THE
JEFHFR ORERAIL O T, MEEFAII I ECM o =
"D, ERAEORAKIC EE 2 HE %5 U T3 a6k
BhHb, 2 TERIFZTh2 A b I A > OFEERHES
MR OVEF % B8 % FAV THRES L 72, REERFTIC
B 2 MifaB oL, MEOMWIEZZ T TR, 7K
b= A7 EOMIFIFERHIMEOWEE LR &L DNT v A
FoTHEENE EFEZH5N, T2 94 FH A4 > DH
JE AR AEZE R 6 1 % MR B G, MARESE (T K b —v
R), WIS 2R MET Ue, & 3 HIREIETE o
TBERATHBH, Th2H A b4 >DIBIL48 &
O IL-13 (3 2R A7 I R PSR AE A oD 15778 % e HE L
7D F e, SOV A NA A L, R
fa D %= BRI e E L 723, —75, IL-5, IL-
9, IL-10 %2 ¥ Dfid Th2 ¥4 b & A > I FE R HESE
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BREEWZ L2, Thl1 ¥ A v A4 > ThsIFN-y iF, IL-
4R IL-13 RN OIERZR L, FEEEREE O
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4D 5 IL-4BLUIL-13 3—@bEEEINO)IZ & >
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