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ANBEKE B 591 A4 vOESE
—fva—mnAxv]1(L-1), BEEEFRF(TNF), 1vx—
v A% v 6dAL-6), EF#MREERTEGE)>WT—

B R, B ER), k& 20
VERACEETERRER, ARG Sl T e

E 0B

H4R7 147 R ECHKBFBOBEREORE I, REKSFLEMAEC L > TELIh YA
PALBLUTARES T TF A v B e Vo X T4 T— 2 — " MEEAMABRT 5 RETH 5 & OIF
BERPEL .. ZORWAIEAT 5 o0, BRMEHTHES A FATE IS5 L 12k Sk L BRSO MR 5 47
LWEBRDOA v —afFr—1a (IL-1a), BHRFEERF (TNF-2), 12— 1+>—6 (IL-6), tR&
#BfRIEREE F (EGF) # ELISA X TEE L 1, IL-1o GHEHE 22BN 1Y > T, 3BO24> 7, 4EE
D1FTILTI0°HKEZ D 20.7 pg, 12.0pg, 13.9 pg, 1l.1pg BHantz, IL-6 (2, 18, 788!z 10°
a0 195 pg, 8l.6pg R A Atz, TNF-a, EGF BB At h 1=, HEOR, Mk EsE L#
MEFABROERABAR (S AL L 72, ZORERH S invivo TH IL-1, IL-6 37 4 71 > R & 2 1= I REEHTE 0 %
FEILBVWTATAT—2— LTEELESshs L HBANS, (ABSE 9 715—720, 1992)
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The Synthesis of Cytokines by Human Lens Epithelial Cells
—Interleukin 1 (IL-1), Tumor Necrosis Factor (TNF)
Interleukin 6 (IL-6), and Epidermal Growth Factor (EGF)—

Kayo Nishi", Okihiro Nishi” and Yasuichi Omoto?
UNishi Eye Hospital, ® Otsuka Cutical Company Limited Cellular Technology

Abstract

We proposed the hypothesis that pseudophakic inflammation, including the fibrin reaction, may be
caused by cytokines and/or prostaglandins, synthesized by residual lens epithelial cells (LEC). To test
our hypothesis, we measured IL-la, TNF-«, IL-6 and EGF in the culture media of human LEC,
obtained by capsulotomy during cataract surgery, by ELISA. IL-1a was detected in one of the two
pools of 2-week cultures (20.7 pg/10° cells), in two of the three pools of 3-week cultures (12.0 pg/10°
cells and 13.9 pg/10° cells), and in one pool of 4-week cultures (11.1 pg/10° cells). IL-6 was detected in
1-week culture (195 pg/10° cells) and in 7-week culture (81.6 pg/10° cells). TNF-« and EGF were not
detected. During culture, the cells proliferated and underwent fibroblast-like changes on exposure to
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the plastic wells. 1L-1 and IL-6 may be also produced in vivo by residual LEC contacting with posterior
chamber lens after cataract surgery, and these mediators may play a role in postoperative
inflammation including fibrin reaction. (Acta Soc Ophthalmol Jpn 96 : 715—720, 1992)

Key words: Human lens epithelial cell, Fibrin Reaction, Fibroblast-like cell, Cytokine,

Prostaglandin E,

I %

b bk AR, BOEHEEKT, BAPCH-T
BB O AR & R ST b &\ 5 Bkt bR
R0 siER v, L L ERMlaoXER TH 5K
SAEENMHECERNRECHEBES LS L MEORRA
bt n, b, kL VLA TY DKMME
@R e B AR 0T B S IR 42
uo ek RAREENEEEATHS D, ZhiCilKa
B 4% o F M (immunogenicity) 2B& LT3
EEzbh, F&LTKRREOHEO LN, RER
BT EhATEL, —F, RABBRAY v
Z (IOL)Y AWM HED 7 4 7 v RIGICE VT, O
REEERE X b iRAE K b E R e R
LCWwBEEbi,[74 7)) v RIEEEUHKMAER
DT AIEO B, B E EEMiess I0L &8
L CHERE - fE R ML, interleukin-1 (IL-1),
interleukin-6 (IL-6), transforming growth factor-g
(TGF-g8), tumor necrosis factor (TNF), &uvoic
RIEOTIIFRT A A v BLIU TR AR S
sv54+vE, (PGE;,) #EEXL, ThbAT4+=—
& — M EKM R BiET AR TH D, | LIRS
LT &%, Bamiz ABKSE LRMRaEET, LK
WA RRO 75 AT » 2 L L TR LR
spakEi B b+ 5 PGE,, IL-1e #E4A TS
z EwBRHlE L, SEGARKGE LR D

il

D IL-1 @ (B3 24 B, 48 BfE#%BM) TNF-a,
IL-6, EGF, @4 % kg s AT~z

I 5 &

1. RiEDIRE & ST E

B AR R S R E R 6 mm O/ 3E P O aTdE
B L oKREEEEARE T O TRELL,
Eagle’s MEM (10% 74 ififi%, ~ = < ¥ ¥ G 100 u/ml,
WEA L V7 b =A 2V 100 gg/ml 2ET) 0.3~0.4
ml ® A - 7= 48 7 multidish iz A, 37C, {BE 100%,
5%CO MDA v a~—2 —hCHERELI, BE
Wik 24 BERSIAE, 48 BRI AT L, 18R A
HIE 1 BB LA, Kébds EEERORIE - T
BEZE AL oo IR B VR BT AT M E B TR ISR L
gz,

2. Y FILOFER

1 IL-1a BIEA !

Z PR R R A 12 Bk o EFERIL T 1
SORBEICED LAl Lic, FRUFHEL
+vFA), A BEI(1 ¢ 7)), 1B(24 v 7)),
2@ (2% v 7)), 3B (34vFa), 48 (1
v7A), 58 (1+v7a), 688 (1yv7a)
DH12F I (EL) vEDI, Thboy v 7L
CoOWTTFRD HETIL-1e OERXTVAEFMAR
BowEm L,

2) TNF-a fIEH :

£1 ARKSEEEMRCESILLa DEE
(IL-1 & : pg/10° cells, #ifa%t @ 1x10°)
24 5 E 48 BeRIE  18HE 2#@E  38H 4;8H 588 638 8
s 4.48 1.95 0.65 0.79 0.83 1.05 0.91 0.85
IL-1a ND ND ND ND 12.0 1.1 ND ND
i 0.80 0.86 1.16
IL-la ND 20.7 ND
Eilbd 1.03
IL-1a 13.9

(FPoEEIELs)

(B HAPR FLE <10 pg/ml, BEREFEEE 10 ) (ND: #HiEh4)
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BT LEXHRLED 1 F s L, &
|24 WeM, 4B FFRE, 1.8, 28, 338, 4.8, 5A,
68, THEFTHIYVYIAHIY 7L (E2) »
Bl ThEWAT, A— 46 BES0 LR E L
T1Hv 7k Lic, B3 24 B5RE, 48 i, 18, 2
M, 38, 438, 58, 6:8 TR, 8MHITES
LTRRICE 1Y v A 10 v 7 (F3) 2k
iz, TABDYH Y IARDOWT]L) LEAR TEE
Ml AR LA,

3) IL-6 ElER :

Q1 BEGO LEAFIMUED L Tk L, £
24050, 48BER, 138, 28, 3M8, 48 58,
68, THAEECHLIHYVIALHIY V71 (F4)
DL, Thboy v Frimont, 1) LEE,
B LM A B L,

4) EGF (epidermal growth factor) HBIEH :

ABRKEhE LEMBIC X B4 4 + 5 1 v OEEL - il 717

A— 70tk oO LEXHRMLES 1+ FA L L
fo. BEEE 24 WEfd], A8 ERE, 15, 28, 338, 4,8,
S5H, 6BETERLTERINCE LYY IAEHSY
v7r (R5) BEDL, ThbOH¥ v LigonwT
1) LtFAtR EEXTV-#EEafLEHL.,

Y v T AR, B —20C~—-T70C TE
#L, HlEECRELL,

3. IL-12, TNF-a, IL-6, EGF 8

1 IL-la, TNF-a, IL-6 DEE
HAE LI LA SRTHEL, Centricon-10 (W.R.
GRACE, CO. Beverly, USA) #H\T4C, 3,000
ypm, 4 ~5HFHEELLATE 10,000 ToHEHAA
Halh U B & i L7, =0, BEFikc PBS(phos-
phate buffered saline) #inz EfEfEEAH L1
ke, ELISABE—YVavEdrv et Lla bl
HERLLTIERLEEREOB VW~ RADE ) 2 1

+2 ABRKSEEEMBRCLS TNF-a 0ELE

(TNF-a : pg/10° cells, #a%L: 1x10%)

24 BEfE 48B5REH  1:8H 2:HHE

3#EE 4:8H 5HE 638 H 7:HH

Al B 8.40 3.40 2.78 3.82
TNF-a ND ND ND ND

3.9 4.19 4.08 3.4 2.72
ND ND ND ND ND

(FokE3R D)

CRHRFE <20 pg/ml « WAEFEE 3.4 45 (ND: & EhT)

&3 ARKGF EEMRC L 5 TNF-a OEE

(TNF-a : pg/10° cells, #BR¥L @ 1x10°)

24 BFfHIE 48 BERIE 158E 2#H

4:HH 5HH 6:8H 7HEB 8:HH

iliok
TNF-2 = ND ND ND ND

3.13
ND ND ND ND ND

([ — 45 e fk o FERERIZE(L)

(R A <20 pg/ml « RIEEES %) (ND: HHEhT)

=4 ABRKE LR MRIC LB IL-6 DEEs

(IL-6 : pg/10° cells, A% @ 1x10%)

24 B§fH]H 48 REHIE 1 EE 2;:8H

3EH 488 5:8H 6:8H THH

Lk 8.40 3.40 2.78 3.82
IL-6 ND ND 195 ND

3.91 4.19 4.08 3.34 2.72
ND ND ND ND 81.6

(FHoBERRES)

(Bt FRAMiE <100 pg/ml » PAEREER 3.4 %) (ND: & 2 h4)

®5 AlRK&E ERMIRC L5 EGF oL

(EGF : pg/10° cells, #Hfa%t . 1x10%)

4B E 48 B§MIE 188

288 388 4;8H 5HH 6HH

A
EGF ND ND ND

5.02
ND ND ND ND

(Fl— 70 efb o BB L)

(R FE <10 pg/ml - BEHER 15 (ND: B EhT)
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FAfiEEAGCTE DA b H A v EERIG
R & fews, LUFRABE. —(Human  interleukin-le
ELISA kit, Human interleukin-6 ELISA kit, TNF-«
ELISA kit, KFEME) TllELik, avibr—n &
L, Eagle’s MEM(10%fF4- 11§, ~= ¥ ¥ G100
w/ml, BEEEA b L7 b= > 100 pg/ml &) & ([
feRIciE M L CIIE L o,

2) EGF o & &

Lt EERTREeT, $0 %% ELISAE
(EGF #l5E kit, AEMIE)CHELL, =vir—n
L LT, Eagle's MEM (10%ff4-MfjE, ~=>9 v G
100 u/ml, FEEEA P L 7 b =4 > 100 x/ml &) %
JlFE L 7o,

4, fEkaAH 7 >~ b

LRSS well FoEFMBuBE A v o LT,
ki, well iz PBS #fnz 3 BEIgE# Lo 0.25%
FY 7 +0.02%EDTA2 Na®# 0.4mlfinzx, 1 ~
Fa—g T 10 FHKELL 0K £ b
THRERIERFT » C, Ml % well KR UHIMEA &3
L, MifFHE®E0.4ml % 0.05% 2 ) A& A~ 4 %
Ve b 0L1ml DA ST pERBECEL, 510.5mlo
B & Lz, & OF# % AT, Fuchs-Rosenthal IfiEk
SPEMTHEE L.,

I # *

1. ARk Sf& LRl 53

AHE7K S td b B 1 8 B CEEH 6 mm O Hi#E
Thfkic, B - STk ELERLA, 28
BTy vt L, 4~5 88 cEE
B 11.3 mm O EIL13(F confluent 7o iKREIT 7n - 72,
5~ 638 BIC LA - SRAE S R A L E M T
ﬁ")f;,

2. IL-la DE® (F1)

24 BERIEL, 48 B O v v T A TRBEH S g h o
7o, 2 HE® 1% v 7 AC20.7pg/10° 0k, 3HBED
24 v 7 AT 412.0 pg/105H, 13.9 pg/10°HHAE,
4 BED 1% v FAcll.1pg/l0MB L4 v v 7
ATHERH IR,

3. INF-a nEE (&2, #3)

19 % v 7 e TThRE S hish o7,

4, IL-6 DER (FE4)

1 BB DY v 7 AT 195 pg/10°#ifa, 7HE DY
7 AC 81.6 pg/10°ME At H X i,

A& 96& 6%

5. EGFmE® (#5)
84 v 7 AL TTHRIHI R, T,

IV & #

IL-1, TNF-@, IL-6 1% TGF-8 7t & & ICRIEDH]
Blic k2 <{METHHA L a4 YICRIERFTSLES
@S £ F 4 = — & —DhCEEOREMEY, HEE
XhC, Vv AER<r e 7y - OoREHEAEMRO
MBARHEER 2 RTET & b Tw 5,

L], FaOFBIEERCE - T, IL-la 212 %
Fadh 4y FATHBICRR Shve, L1 AEER
€ 10-°~10"5M/L TfEHT 5 & Wb h!?, HHAFE
WL XhTwh, 4, 1o BEYERIL
BT FoTEclELLAEBETELh
o, FrC12BEGo LERED, Bty b ) a2y
—10 TR LICEIELI: L ARETERL, Thb
3, B 28, 38, 4oV AT, Biflo 245
R, 48 BB B vy et Ehish o7, IL-1
] S O FI BRI I REE2 S » TR LD TEAES
ha&vbhTwa, & OBl T, RERER
L0 EEAREGFERREOMEE L CRRE O KICET
LSS REETF T BT THBEN, KIEVH
CEHEZRS EvbhTVw b SOOI ik
feinote, BELRBAPSERL 0 IL1 REE
EhTWbEEZLhBMNIEHCHETS H ELISA
DREL FhoTthdsd FEL2bRE, X, IL-1 &M
Rapsi A 5 oo blB o IER G bBEEOE & T
EEIND ELLbRY, BRERCIERHBET
MEARICFEEL TV VWO IRELZEZBND, —
7, IL-1 ¢x IL-1 2 8 L IEE A X » TR
EhEXhB L b TWA, in vitro THIRE 1 84
b4 ETHETS, ool oMo EERELSE
FhgMEhaELEEERIhIREORIZLD, 2
Hob 4 BEOLA Y IATHRHTELOTHA D &
EZzbhbn, EFEELURELLOABESS. IL1D
BHICIZE L 0ERFABEE LTV AHEIELLR, §
B O E D G EE SR OBRIIBE LM TE R
o ted, Ao b b KL BRI IL-] HEEAEL
55 EOHIBRLK,

TNF-a &, £%v 7ot Shich-7c. 20
TNF-a @ ELISA ¥ @ # i K& 7 f# (2 20 pg/ml LLF
€, RERALYBEFTHB L, ERACERRL Y
vIATE (), 1yt kESTLD
LEESREEL L ETRE Lo E] 2o
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fo. IL-le e K &L TEERABHE chBH T
ehsteDh, HBVEECEEIRTWVLDME
HETIXiow, —@ANC TNF REEOCHETIL] LAk
B R b0l TR IL-1 EXE X EFRFRICEBNLT
HEDEAREL, IL-1 oFEEL2FREL 7 03z IL-1
2 TNF OFELR2FEST D L vvbhTwb28 T EEM
fanb0EEOWE XY EEbhTWb, f#s
T, Kbk ERMIRED HIXELE ST e W ETREME S

=}

b,

IL-6x, 1:8H, 7HB® 24~ 71 195 pg/10°
#MiAE, 81.6 pg/10°HERaMtH & h, 24 RS, 48 BRI
O v IALTRBREBEREh -7, 1 ABEH SR,
SHEEMO THBCEIBRE SR EERIIL1 O
BELAERCHROBEMSEICL 300, BikEr KM
Lich DR TH S, IL-6'42, 4% Blilaohik
ELEMBEA~ARESLFET2BHARAMEA T
(BSF-2) & LTRR S hic ARl TRAaERLA -
AnAHISIERIGOB I ShEEOEE L 4 7 4
== —¢E2bhTETWE, H{DBE, IL6D
EfoFHE ik, IL1, TNFRS v 2 —7=zr v
(IFN) %2R U ETEEADH A P H A v Eh,
lipopolysaccarides (LPS) D <o + — 4 v iz X A1)
BALETHD LR TV A8 ZafRo IL-1,
TNF ko —#i2 IL-6 2N T 5HAFRBERTH
5,

EGF 384+ v 7 A& T ThHH Ehics -1, EGF
3 EEMROBEETF L LTE hoHmbh, 5FE
6,000 D~ FF FINT, T b RETIREEYEE
FATREMIED ChKSFERTREDLLA TV
W ADBEKPTERE STV 5, K& -
HARBELELTVE0E 5 nkm@5 bz, 70 8ESO
EHEESEE LA, ELISA OREIX 10 pg/ml T
RO REFTHHEMN, HFEIE6,000 DTV Y 2
Y0 EFRALT L AP TL ® 5 wTEEESS
hZ0FED EECTRIELRERBH T ki,
—RIH A A A VIR RFTTEA X R autocrine (B
A ER) 3 paracrine (A BEICIE
) 750 CRMIcCISRETHH M Likh T
FoTWAHAEELNEWEE LIS, BFENTET
HhEBRHTE b LAk, SEofEH ST,
Kéatk LR iR A &0 EGF O EADH iz > T
THTH S,

SERIOKRL b ARKHE LR, in vitro T
IL-la DEAEFICIL-6 REEL 5 5ELH LA

ARKSEFEEEHERC L 294 F 24 v - FEfl 719

Teotz, TNFIRRG < KEE LM S ITEL X
Tt ELZONSE, PGE,NEAZIRDZ LiX
Bz L7, IL-1 & PGE, B, IL-1 #:5 PGE,
DFEHLCOWTL, W20 ENLIh T
Ao~ WK 41X IL-1 & PGE,®# EBEEIC D\
TEHFE T, ToFBREIBTHRET 5.

AT Lo S b e 2 o e 300
FCMHFL T IR L, ChXAAESERED 7
SAFy 7BOBRAY v A REELE EEMBEAED
K EREONTEOMBEARP BT EhickE L
analogous (VLAY TH 5, 1%, invivo TKEL
& E MRS RER IR T bRy —F— 7
T2 —a—FSsTHLMZ LA, 2hbitin
vitro TBRHE XA A T =— 2 —AinvivoT s B
HEMEEH ShAERFELTV5, 2% b K&Kk
LR SEE SRS AL KECBEE TS A +
A v, MEEAMEZHEEEE % PGE,DELYSH
BLOAEMBERECHESLTWBEELLRS,
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