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Evaluation of the Chemokine Variation in Tears of Contact Lens Wearers
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Abstract

Purpose : To evaluate the variation of chemokines
in tears of contact lens wearers.

Subjects and methods : The subjects were divid-
ed into the three groups : a control group consisting
of 26 eyes of 26 healthy volunteers without contact
lenses a contact lens group (CL group) consisting of
30 eyes of 30 healthy contact lens wearers without
ocular surface disorders, and a giant papillary con-
junctivitis group (GPC group) consisting of 9 eyes of
9 patients with giant papillary conjunctivitis caused
by contact lens wearing. Tear samples were taken
by the modified Schirmer I method using a filter
paper. Tear samples were eluted and analyzed for
chemokines including interleukin-8(IL-8), eotaxin-
2, and pulmonary and activation-regulated CC che-
mokine (PARC) by the antibody array method. Con-
centrations of IL-8, eotaxin-2, and PARC in tears
were determined quantitatively by enzyme-linked
immunosorbent assay (ELISA).

Results : Using the antibody array method, the
expression of IL-8, eotaxin-2, and PARC in the GPC
group was 4-fold higher or greater than in the cont-
rol group. In the measurement by ELISA, IL-8 levels

in the GPC group(1154.5+1739.3 pg/ml) (mean=*
SD) were significantly higher (Kruskal-Wallis test,
p<0.01) than in the control (75.2+88.7 pg/ml) and
CL(153.6%252.8 pg/ml) groups. The eotaxin-2 levels
in tears did not show a statistical difference among
the three groups. The PARC level in tears of the
GPC group(2859.6+2299.9 pg/ml) was significantly
higher than in the control (589.0%324.8 pg/ml) and
CL(671.7£536.2 pg/ml) groups(Kruskal-Wallis
test, p<0.05).

Conclusion : Wearing a contact lens per se dis-
orders, does not cause chemokine variation in tears.
However, an increase of IL-8 which induces neutro-
philic invasion and an increase of PARC which
induces lymphocyte invasion play an important roles
in increasing the risk factor of GPC when wearing
contacts.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 110 : 723—729, 2006)
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3, BREEEST, avy 7 bW REERETHS
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Y REERF 30F130 IR (3 > % 7 b v REEARE(CLED),
ERAEMGEREFEL-a >y 7 v XEERE IH)
IIR(ERAFHBERTE(GPCE)) TH L., 2> bu—
WVEEB XU CLEBEL T, A7 v 747 20RE
L, AIRZXIRIRE L7z, GPCEICBAL Tix, MIBRAT
FEMETR A 1T X 2 HTARERAR A C LIRS 1B 1 mm
D EOBERAHEEZET EHME L, BEERZSRIEE L
Jz. SRIEFIONFROFEMEE 1 1R L7z,

2, RBREEE

FIREEIL, BRIt Ty~ —REit 2 Hwvwiz
YNV —=1ETTTo7, Thbb, Y~ —R@lBil» s
Rk % 0.5 M NaCl, 0.5% Tween 20 ZAN0.01 M V >~
FEREfR 2 W CIEH L, 40 fE&% 2 /E8L L TRk
L7z,

3. M7 LA

PUEY LA FOXHRIE, 2> b —L 26 BB X OG-
PCHEEI R o & SIREZMIELICHIL L TITo 72, #iL
K7 v A4 #:1%, Ray Bio® Human Chemokine Antibody
Array kit (Ray Biotech, Inc., Norcross, Ga, USA) %
W T 72 (1), BRI 40 BEATURK 1ml Z2{#FH L
T, FERBAEOTRICH > TRIGZIT> 72, (BFFE

£ 1 WREFB L UHREAER
ay hu— Ui CL # GPC#

FEFIEL (AR) 26 30 9
R (B Zet) 14112 21:9 5:4
F i (P E + AR ) 31.9£5.6 28.8+6.2 27.0£11.3
avy sy s vy RfEE

HCL — 3 1

SCL — 5 2

FRSCL — 14 4

DSCL — 8 2
A

iR T v A 3 (HR) 3 NT 3

ELISA #: (HR) 26 30 9

GPC : giant papillary conjunctivitis, HCL: "—Fa> % 7 b1 > X,
SCL:fekfly 7 vav ¥ 7 v v X, FRSCL : 2 HRMEEZRHERY 7 b
avy 7 rvrR, DSCLI1HEZ#T 4 AR—YTVarysyr vy
A, ELISA : enzyme linked immunosorbent assay, NT : not tested
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1 POS POS NEG NEG BLC | CCL28 | Ckp8-1 |CTACK| CXCL16 |ENA-78| Eotaxin-1 |Eotaxin-2
2| POS POS NEG NEG BLC | CCL28 | Ckp8-1 |CTACK| CXCL16 |ENA-78| Eotaxin-1 |Eotaxin-2
3 |Eotaxin-3| Fractalkine | GCP-2 GRO | GRO« | HCC-4 1-309 I-TAC 1L-8 IP-10 | Lymphotactin | MCP-1
4 |Eotaxin-3| Fractalkine | GCP-2 GRO | GRO« | HCC-4 1-309 I-TAC 1L-8 IP-10 | Lymphotactin | MCP-1
5| MCP-2 MCP-3 MCP-4 | MDC | MIG |MIP-1a | MIP-18 | MIP-16 | MIP-3& | MIP-33 MPIF-1 NGF R
6| MCP-2 MCP-3 MCP-4 | MDC | MIG |MIP-1« | MIP-15 | MIP-18 | MIP-3« | MIP-38 MPIF-1 NGF R
7| PARC | RANTES |SDF-l1a | SDF-15 | TARC | TECK | BLANK |[BLANK| BLANK |BLANK BLANK POS

8| PARC | RANTES |SDF-la | SDF-15 | TARC | TECK | BLANK |[BLANK| BLANK |BLANK BLANK POS

1 J|ET7 LA
AVTVY EEARY FENTHEE/ET €04 L HUEOREHE

POS : positive control, NEG : negative control, BLC : B-lymphocyte chemoattractant/CXCL13, CCL28 : CCK-1, Ckp38-1:
chemokine-3-8-1, CTACK : cuteaneous T-cell Attracting chemokine/CCL27, CXCLI16 : CXC chemokine ligand 16, ENA-78 :
epithelial neutrophul-activating protein 78/CXCL5, Eotaxin-1, -2, -3 : eotaxin 1/CCL11, 2/CCL24, 3/CCL24, Fractalkine :
fractalkine/CX3CL1, GCP-2 : granulocyte chemotactic protein 2/CXCL6, GRO : growth related oncogene/CXCL, GROa« :
growth related oncogene a/CXCL1, HCC-4 : hemofiltrate CC chemokine 4/CCL16, I1-309 : I-309/CCL1, I-TAC : interferon-
inducible T cell alpha chemoattractant/CXCL11, IL-8 : interleukin 8, IP-10 : interferon-inducible protein 10/CXCL10,

Lymphotactin : lymphotactin/XCL1, MCP-1, -2, -3, -4 : Monocyte chemoattractant protein 1/CCL2, 2/CCLS8, 3/CCL7, 4/CCL13,
MDC : macrophage-derived chemokine/CCL22, MIG : monokine induced by gamma interferon/CXCL9, MIP-1a, -14, -1, -3a,
-38 : macrophage inflammatory protein-1a/CCL3, -18 CCL4, -16/CCL15, -3a/CCL20, -38/CCL19, MPIF-1 : myeloid progenitor
inhibitory factor 1/CCL23, NGF R : nerve growth factor receptor, PARC : pulmonary and activation-regulated chemokine/
CCL18, RANTES : regulated upon activation, normal T-cell expressed, and presumabley secreted/CCL5, SDF-la, -18 :
stromal cell-derived factor 1a/CXCL12, 18/CXCL12, TARC : Thymus and activation-regulated chemokine/CCL17, TECK :

thymus-expressed chemokine/CCL25, BLANK : blank

XRHETVAED A2 7 vV iE, BioMax®Light
film (Kodak, HI0)IC#E 5%, Gel-Pro Analyzer ¥V 7
k7 = 7 (Media Cybernetics, Inc., Silver Spring, Mary-
land, USA) % F\>7- densitometry 312 X D FELEE % H
E L.

4, RiBRPTEHA VEENAE

BAIE 3 HENDOE TORER 2 /RIAT->72(E D, R
WAL, ELISA ki & D, eotaxin-2/CCL24 B XV
pulmonary and activation regulated CC chemokine
(PARC/CCL 18) D#IE #1T> 7z, eotaxin-2 DHIE L,
Ray Bio® Human eotaxin-2 ELISA kit(Ray Biotech,
Inc., Norcross, Ga, USA), PARC O#I%E 1% Ray Bio®
Human PARC ELISA kit(Ray Biotech, Inc.,, Nor-
cross, Ga, USA) 2T, HHMBEDHEE->T
1To72. ¥z, FEEMEAED IL-8 #l%E X enzyme immu-
noassay (EIA)#EIZ X 54 A5 4 R (Z2L¥EY oy,
) CHIE L7z, SEIFEA L7z ELISA %8 X ' EIA
¥ o B E FRMIE, IL-82360pg/ mlA jiE, eotaxin-
27380pg/mlk i, PARC#380pg/mlKiiicH v, H#l
E THRELL E ok % Gikeis, BE T BRIE AR OB
% R & HE LTz,

AR DBEHEZRICE] L T, Fisher B#EHER % H\»,
IS AR o 2 E 1B LU T 1d Kruskal-Wallis #&5%E %
WTHEEI ISR L, GRES % RmE2EEEDHD
EHIE LT,

11 *

1, BFE7L1E

V7 vA B THRE Loy ba— Vi L GPCED
REFIEK 2 12RT, PUET VAFIC L OBREI N7
EHA IOV Tar b — Vi GPC B & % thisia
L7z, GPCHE3IFITHME KRB INIZTELA VD
FERES, 3 b= VB3 EIOFEE L gL T4
B EEETH->72 b DIF, eotaxin-2, IL-8, macro-
phage-derived chemokine (MDC), macrophage inflam-
matory protein 3 alpha(MIP-3«), PARC, stromal
cell-drived factor 1 alpha (SDF-1a) TH->72 (B 3). Z
o DOHERFOHFT, GPCEHETHEHRL TWwizb DI,
eotaxin-2, IL-8, PARC Th-7-(3). 7z, GPCEt
IZB 1 % eotaxin ¥ 7 7 T A 1%, eotaxin-2 73 eotaxin-
18 & U eotaxin-3 £ 0 b FHEH5EL - 72 (K 4),

2. ELISA %

IL-8 1%, 2 TCOHOETOREFTCHEETH- 7. IL-
8 OMIEMEIF, 2> b —VEET75.2+88. 7 CFE+
1 #E {7 22 ) pg/ml, CL # T 153.6+252.8 pg/ml, GPC
T 1154.5+1739.3pg/ml TH Y, a2~ bu—ifEL
GPC#, avbru—n#Hr CLEHELrOMIcEEREEZ (p<
0.01)23H -7 (H5). eotaxin-2 iF, T > b a—LHEET
26 [R5 MR, CLET30IRF 8IR, GPCHTIRF 6
BB ETHY, BHERCET o7z, £z, BHER
HOBEEMIE, 2> b — VBT 66.5+33.8 pg/ml,



726 HIR&3E 110% 95

A B CDEFGH I J KL

GPC
C
350 1
E 300 1
S
5 250 1
T
QO 2001
3
< 150 h
>
> 100 ;
[}
S 50 1
a 0 _
B M G OAC S & & B G GBS AAN R, Aty Ay Bty Ay Ay by Ao By Bp fly S B S S 2y 20
O RS SO 505050, %6 00 9% 70 o KN R S, 20 70, 702020 3248 2 U 2R e i OO
O QO IAC 8, 8.8, 50RO 000 GNE 7t RARARARL R S R I N
BRI ax O O SN A AR R, B e S
4 %
2 HET LA FEDREH,
A BERAFERBRAREKHOTHET v A BHE,
B EESE (2> b o - V) REHIOFUET VA BHE,
C : BE A BXUWEHE B O densitometry.
W.GPCHE:, [(J:avbu— Lt
160 124
~ 140
IS |
£ 120 10
~ o
3 100 £
) g 8-
; 60 S 6
2 40 g
] 2
S 20 % 4
[
0 [=]
POS Eotaxin-2 IL-8 MDC MIP-3a« PARC SDF-1a 2 1
3 K7L AR .—\
PURT VA4 B TRER L% 3EFOFEE, GPCH#E & 0- Eotaxin-1  Eotaxin-2  Eotaxin-3
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B GPC 2 /D . b VB eotaxin ¥ 7 7 5 A @ H1 T I3, eotaxin-2 #3 eotaxin-

1, -3 LHBL T FREN T 13,

W GPCH, (J:avbu— Lt
CL#: 769.1+£30.6 pg/ml, GPC £ T 1125.5+1546.9
pg/ml &, REEMTESE, 72 (6). PARC 1, = Po— UL L C CLEECIRER (p<0.05) 2f& <,
Y ho—VEET 26 HRH 20 R, CL#ET 30 iR 15 HR, GPCHEEEOMIcE R R oTe, FTo, BHEREOHE
GPCHETIMRP IRMREETH -7z, BMERIE, o>~ flix, 2> a—)VEETT75.2+88.7pg/ml, CLEET
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X 6 JRi& eotaxin-2 2R : ELISA 3.
N. S. : not significant

153.6+252.8 pg/ml, GPC & T 1154.5+1739.3 pg/ml
E, aviro— B L GPCEBERCEHEZRL
72 (p<0.01) (1 7).

%72, GPCEOEHEERE T, IL8EHEEHTa >~
Y7 I VY ADENBASN, T b E—HEEEREHE
Blix, 7 E—MHEEREEL TR WES &R L T
eotaxin-2 & PARC & %R L7z (38 2).

IV #%

avy s vy RIS ARTEOAHHED T O—
212, GPCH1H %, GPCOFEHFL L Ta vy 7 b

Ay 7 by X ERETRTE A A v - IR 27
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5,000 b
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wW
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1,000 A [
[ J
0 1 — 3 .
O hO—JUE CL B GPC &
iR 20/26 15/30 9/9

X 7 JRi% PARC EE : ELISA 3%,
* 1 p<0.05(Kruskal-Wallis #%), N.S. : not significant

L R & B BRI & SRR L B 2 o T
WAV, FIEFRIBEF B L TP T w
v, SEl, GPC T4 U 2 KEB L U ZF DR
P s 5 ke LT, REFOT E0 4 FHICD
WTRRET L 7z,

S, fEERE e GPCER & 2xif e LT, Pk
TVARIZE DA ) —= v 7 BT IERE U, #
HXTHR D 4 LA EOFBIEINS 4 5 7z eotaxin-2 75 £
DO 6HRTFOFD LM 3KNFTH2SIL-8, eotaxin-2, P-
ARC 122w T ELISA ¥ & 2 5E BRUMET % 85 ot i
&, REMED R vy 7 v v XEERE, GPC %
G LI-ary 7 Ly RERE RRSRICITS 2.

IL-8 3Bk WL BT 27 Eh A > ThD &H
Z6NTWw3, SRIOBF»S, avy 7 v v R
FHTH-> THIRERE - ZREGIHED & WESIThH L
IL8 DZE#I A>T, GPCEHITCREREICEE &
%52 EHHERL 72, Hingorani 53137 VL ¥ — G
JER T D IL-8 12 D\ THRIZHMBALF R I ET L GPC
THERL TWic Z L &2mRUic, —F, fABEEGHEICBW
Tid Thakur 5912 &V IL-8 12 & 2 IFHERIZE A Ml
HRAEPHREROBECES T2 L THREINLTY
3, &5z, IL8oEimzELTIE, 2> 27 bLr >
R OMETE LD IL-8 OIS T % £ DLV &,
MEBELRE T4 v EOBBRPEREIN TS, %
7z, GPC O R I2Bd 9 % retrospective #5210 Tk, 38
EZHY 7 b a vy 7 b vy ADEE, 21T B
BEWEFITGPCBRREELRLT WESNTWS, LT
BoT, GPCIix, a7 bV ADBERITE D
IL-8 OFFIFEMNES L Tnwb EF 2 o6, IL-8IC X
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K 2 BEXRIFERBERESD

O T OR L (S e0peimD (RE - Saopgmy AD A0 CLA
fEFI1T 26 5 472 7.6 103.6 — DSCL
fEFI2 18 5 6400 929.6 2035.4 + FRSCL
JEBI3 21 @ 5352 BELIT 74.0 - SCL
EFl 4 25 & 1376 BELT 44 .4 - FRSCL
fEFI 5 32 5 5600 4000.0 5021.6 + HCL
JEBI 6 54 5 2568 23.6 209.0 — SCL
SEBI 7T 22 @ 560 BELIT 50.4 DSCL
fEFIS 16 5 1944 1187.2 2589.4 + FRSCL
JEFI9 29 °y 1464 5.2 262.9 — FRSCL

PARC : pulmonary and activation-regulated CC chemokine, AD: 7 s ¥ —M:fFfE%, CL: 2> % 7 b

VX, HCL: "—Fa v ¥ 27 pv X, SCL:fEkBY 7 ba vy 7 v X, FRSCL : 2 ERSHER
#ay 7 barvy 27 b X, DSCL: 1 HZH#T 4 AR—Y7Vary 7 b X

D AR L B RERERE 2 Tl & LT SR RED
EUZH[REENEZ 5N b, Lael, BERAEHDRKRHY
B TIZ, B L UCirdekofb, Bk, iR
FER, VU 2oNER, BEMNE, X Mgk ExnbiFon
TwapVZ s, BERFLEHOREIC L IL-8 LIstic b
BOrEHNA VRS L T3 ATREMDH 2 & /e,
eotaxin 1, 7 VIVF — KB T B IFEEERIEE 12 BE
53552704 Thsb., TNE T, eotaxin & GPC
EDOBERIZDOWTOHE DD %53, Moschos H591%, I
vy 7 b RERICHES GPCHERITIE, eotaxin A3
BIHEIMLTwa e 2diELTwa, 7z, HIRE
F#EICA SN 218D GPCRERITIX, FEENE L LK
L CIREH D eotaxin IEFWCEZEN % L, EBHD GPC ~
DIFEER DG 3D e DFHREVH H D, eotaxin 3
GPCOJRRE LBIEL TV A nENIC DWW T AT
Holz, T, eotaxin 21X eotaxin-1, eotaxin-2, eo-
taxin-3 D3 DDV 727 T ABME SN TV B9 &
B RERNC B\ T eotaxin Y77 I A DFEH A &7z
A TIIPURFEFL T eotaxin-1 1347 6 BERIE 02 F6HE
DU FEIR T 5 DIz L T, eotaxin-2 R PIEFEFE
24 BRI OBFAHOBMEHICHKIL, 7TV VX —RED
BHELCBES T 2 2 ek S i, ko GPC &
eotaxin IZ B8 ¥ % & 1 eotaxin-1 BT 2 b D TH
D, a¥y 7 vV RERHFEICB W T eotaxin-1 IAD
Y77 7 AOBEIEHRE ST, £/, SEOH
7 v A BETOMEIC X Y GPC # Tk eotaxin-1, eo-
taxin-3 & U % eotaxin-2 BEfEZR LT, L7edoT,
SENIRER Y eotaxin-2 DPE#{Tv, 37 b
RER L DR EHRET L7z, GPC OFEE WX L T3,
7+ E—-ZREOBEASHE I, REYEREGBRT
X BRI T OF RGN, ~ X M HifdoisE
RO B o, HIEFE 7 VL ¥ — KGN IEIRE O F0
ThdreInhTws, S, CLETI, eotaxin-2 ¥
HMeEbEArohrol, £z, GPCEETIX, BE
Bl REB EBFELTZ, Txbb, eotaxin-2 i GPC

FER T OFREREICEAS T 2R D2 b DD, B
KAEE RO EMTII R L, FRHOBEIXT hE—
FEROBREIKE T 2N E 2 sz,

PRAC Z, CC 744 ~(CCL18) Iz S N, nai-
ve T HIfZRUCTERAL, V> o Eioduis T #ifg
FEICEE T 2 B, M~ 2 a7 7 — @
CFHEBREaNEENTWwb, £, BRHWICASNS
PARC OFHMEIL, B 7 VAV F—ERTEHS M
TBY, 7hEe—MEFRICBIZ2EETDZ > 7 un
> AMRERO, FZEA Z VERIT O TER O CD 63
M2 2 EIRE SN T WS, T s DGR S,
PARC iZ T fifg)tE 05 3 2 E B L ORI S
THRHEELRTENA THEEEZOND, ¥72, ZD
FINIFA—N—FR E L TCOIERADH % 7 F BRI
433 B (Staphylococcal enterotoxin B, SEB) 2%
TVIT NI X DRI NS EOMERH 5. S
OFERIZ, CLEZaY to— VR EEE2TD L
Poled, GPCHIZavy ru— LV EEEENRALNR
7z. 3bb, GPCH#IzB 1% PARC OFIRIEm®RIL o
E MV UADMIBEE T VLT BRI LD AT
TZHIREENE 2 S5, ZORIGCIET b E—FRERES
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