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Interleukin-8 Production of Neutrophils and Inhibitory Effects of
FK506 in Behcet’s Disease

Ikuko YAGIV, Mitsuko KOGUREY, Megumi NISHIKAWA? and Eizo AIKAWA?
YDepartment of Ophthalmology (Director: Prof. Mitsuko KOGURE)
2Department of Anatomy and Developmental Biology,

Tokyo Women’s Medical College

While the etiology of Behget’s disease is still unknown, it is believed that functional
abnormalities of neutrophils, such as increases in the migration and production of active oxygen,
are intimately involved in the pathogenesis of the disease. This study was undertaken to examine
the interleukin-8 (IL-8) production of peripheral neutrophils, focusing on the fact that the IL-8
activates neutrophil migration and enhances their function, and to examine the inhibitory effects
of FK506 (an immunosuppressive agent) on neutrophil production of IL-8. Peripheral neutrophil
specimens were collected from patients with Behget’s disease and healthy persons, and divided
into a group stimulated by lipopolysaccharide (LPS) (LPS-stimulated group) and a group not
stimulated by it (non-stimulated group). IL-8 secretion was measured in the both groups to assess
the expression of IL-8 mRNA. In addition, FK506 was added to the LPS-stimulated culture to
measure 1L-8 secretion by neutrophils. The results showed increased neutrophil production of IL-
8 in the Behcet'’s disease group and expression of IL-8 mRNA even in the non-stimulated group.
The IL-8 production was shown to be inhibited by FK506. These findings suggest that Behcet’s
disease is associated with in vivo priming of peripheral neutrophils, implying that IL-8 produced
by neutrophils plays a role in the pathogenesis of Behcet’s disease. In addition, FK506 may have
an inhibitory effection neutrophil IL-8 production as a mechanism in Behcet’s disease.
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HEBboTwatEIONTVE,

— 4, BIRDOH A bhA v OEEIZONTI,
INE TRKRMMF DA > —aA F> (IL)-1,
FEEEIEA T (TNF)-a ®_FF®, V) 288k IL-
6%° TNF-a, IL-8DMREFELE L EBHME SN T
Wi, KFETIE, ChoDHA M4 > DOfhr
o, IFhERICE S, FLHEEEPHEAEE RS &
BT IL8EHL, KMMmirhekzo8L <
IL-8DREARERMRET LTz, 23 288k %73
59, RERFTICEEL TS S HOFEERD» S
b IL-8BSELE S T, HFHEROBERITA
DRMEIE X 5 IHET 2 RS E L EFE 2 foh
5TH5,

7z, IREER%E T 2 BIROIRE I sais
Y IURARY VERTH S T L IXERCHIS T
W3, 2 EERBEELIL 72 S EIE FK50612
X, RIS P REBROY A b A v EEYRIEER
BREEERE, BRI T 2/EROH 2 Z &
DERE SN TS, FITE, WRFEH IC FK506
DERNEPTE S, 7O & LT FK5060D#
Bk oTr 75 /794 +®IL-8 mRNA 23 H
Sy, MboIL-8HET T 22 &
SNTWBY, 22T BiREEFFERD IL-8pE4:
W35 FK506 D2 & fE8 THEt L, AREIGHE
W2 B % FK506 DRI O—tn 2 85 & 2§
5 EHREME LT,

HEE L UHE

1. X8

TR II R 2 FERRHRBEIRENC TRGHER
o, FEIHEIENC & 2HEETT> Twiw BiF
BEIGEF & L7z, ZOWFITBEMELAE] - o 4
B, FH8IE30~625% (F50.0+9.05%), 5228
120 - R2B 6 FITH D, B bIRE DB
=B L, EEHALLE - FEIEEIHE 7 4, ARAESHARE
130.5~28%E (SFH13.3+7.74F) Thotz. 2
FEEERERBNRN—F = v MRRETTICH S
19875 TET L 7 22 W L ¥ E 1o fie V>, 1B ME D348
IHTFREBE D EHE R IZHE - Tz,

EERI, BEFLE, EROMOITITEL
WREEE AL0B 2 w7z, B EEL iz
DA T x—LF e avey NEEBTITo .

2. B&

1) BRI

RAFIRIM20m] 2~ %) VERIM L, #FdEk %
74— VEIEERERMECLDESL IO L
7z, BERIEROEREREL TV BB E A AT K
(PBS) T 3 Wk, FhikorE % flow-
cytometry THEFE L, MIFEIEX10%/ml icFHE L
T10% fetal calf serum (FCS, Biocell Labora-
tories Inc, Rancho Dominguez, CA),90%
Roswell Park Memorial Institute 16405%#E%g
(RPMI1640, Gibco BRL, Grand Island, NY)
Kanamycin 60mg// [ L 7>, HFHERS B
4°CTELTBEL 72,

2) fHfuRsE

10%FCS-RPMI 16401z, &L 7-FhEk %,
37°C 5 %CO,-incubator TEEEL, 0.5, 1, 2,
4, 8, 12, 24K EE R EELL, —40°C TR
17 L 7z, Lipopolysaccharide (LPS, from Escheri-
chia coli, Sigma Chemical Co, St. Louis, MO)
lug/ml ZEANL 7B EBLL, [AIRRD &M THF
Bk 2B L7z, Mo viability i3 b VoS> 7
N— et THESE L 7z,

3) IL-83WhEIiCxtd % FK506D &

LECOMIBIREE I T, LPS IRINEED B2 5HEE
K71z FK506 (Fujisawa Pharmaceutical Co,
Osaka, Japan) #Z# %1, 10, 100ng/ml &
v, 5528 4 BB O LB % —40°CTHREL 72,

4) FFHERD IL-8530 W E DO HIE

FFHEREREE R o IL-8EHE IR, T IL-8fitk
% Fv> T resonant mirror detection 3% 12E0 <
R F R A E BT E [Asys™ (Affinity
Sensors, Cambridge, UK) % v CHIE L 72,
Amino Silane X~ A 7 0¥ 2~y MI2mM/
ml Bis (sulfosuccinimidyl)-suberate (Pierce,
Rockford, IL) %#200u] #A UERR Z7EMEL,
10mM PBS THMW U/~ 7 Afik p [L-8E /7
0 —F Wik (Sigma) 2FEA L, EfEMLE, —
RPiE%10mM PBS T 3 H#E® L, 2mg/ml
bovine serum albumin (Sigma) ji1 PBS NaN,
(H) &Mz, 7avFrRic%E 558 2 BiT-
72t%, 2mM HCl TREER Y 4> K 28%EEL,
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Fay bOREMEEKT L, LEPROIL-8&E
FEOHE I FPERERE [1E100p] ZIEAL, #
& &%, HAEERA»FE L 72 510mM PBS 1041
BEHEAL, #BEERTo/, F a2y PAOWEER
2mM HCI € 1 2L ATV, 10mM PBS T3
wE L, ROBEOHEZITo 7.

IAsys™ T 0 #IE #5 8 1% TAsys™ iz {5 @ o AT
Y 7 b FAST fit™ CH#EHTL, extentfE%ZH T
IL-8E#E L, MEMHIE, 10mM PBS THL
72 £k recombinant IL-8 (Sigma) % B\ TEHL
L7z,

5) fFhEkIZ B 1 % IL-8 mRNA OFH

IL-8 mRNA OFIH L, reverse transcription
polymerase chain reaction (RT-PCR) TIL-8
mRNA % #ig#%, Zih % membrane 2 b7 > 2
7 v —1_L, cDNA & hybridization 95 Z &1Z &
DRE L7, mRNA I, BEZROEFFIERL S
RNA isolation Kit (Stratagene, La Jolla, CA)
Z BT total RNA Z#iH L, Oligo(dT) (Phar-
macia Biotech, Uppsala, Sweden) XD KV
(A)*RNA 288 L 72, RT-PCR I¥, & L 2
mRNA X Y Moloney murine leukemia virus
reverse transcriptase (GIBCO) 12 & - T cDNA
PERKE, AVIXI7vAF R TIAL~— 5
GACTTCCAAGCTGGCCGTG3 (104-122), 5’
TTATGAATTCTCAGCCCTCTTC3’
(381-401) T IL-88H D exon 145 exon 43853 %
HEfE L 721012 BEfE 413, denaturation 94°C 1
4%, annealing 55°C 1.59>, extension 72°C 2.5%3

83

T, 45% A4 7 VAT 72, PCR EEYNIZ1.5% 7 A 1 —
AT NVERUKENIR, A o> 7 4 ¥ —Hybond-
N (Amersham Life Science, Buckinghamshire,
England) & b 7 v A 77 —L 7. 7a—71&
Human IL-8 Oligonucleotide Probe; 5’
TCCACTCTCAATCACTCTCAGTTCTTT-
GAT3 (174-145, Clontech Laboratories, Inc,
Palo Alto, CA) %, T4 Polynucleotide Kinase
(Toyobo Co, Osaka Japan) %»H\\»T3*P-ATP
B L, 77 ACRELTH»LHEMH L. Rapid-
hyb buffer (Amersham) ZHWT 74 V¥ —%
fE3% 71— 7 £ 55°C T hybridization % —#i{T -
72. 0.05%SDS+2XxSSC, 55°CT7 4 V¥ — %k
WL, XE7ANVACRNEEET,

6) TR

HIE R I E L e RAE TR LT, Gt
A EEREICE, L83 WEORRNELIE
IR E ST, 2 BER O s I — R iE S
BoArik, FK5060 %20 Dunnet %% F w7z,
p<0.05 (MERRE) 2dboTHEL L.

woOR

1. 3Bk BE

KA FE IR & 538 U 7o F Bk O M I
96.3% TH o7z,

2. 3Bk IL-857ibE (X, K1)

B i BE T HERD IL-853h= 1%, H5E30550 0B
W LPS RlE#EE31,621.31728. 8pg/ml, HEHIE
F£131,180.0£763.4pg/ml TH Y, FIEEOHHEIZ
X ADWMEBEDEIZASNZ oI (p=0.1137).

xr 2 FMO IL-853WE O g

s

# OB M

R teEgEe B
30 4 1 e 2 B5RY 4 ¥R 8 HEfH 120 24
B NS 0.0259  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
g — 0.1137

p— NS NS NS NS 0.0041 NS 0.0426 NS

EH X 0.5805 0.1893  0.3164  0.1220 0.0645 0.0851

sl <0.0001  0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
BECBE 002 00057 NS NS 0.0026  0.0220  0.0038 NS

R ' ' 0.0017  0.0703 ' ' 0.3159

1 TR U7 IL-853ihiE %, SHGHERFE & & 1o — B S BATIE 2 A TRA LR O p 27T, R
AL SRR OMEBIC & 5 IL-8WREOLLE TR ESHS AL A R LIBRO pE%2RY. B

j% : Behget 5%, NS : not significant.
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051 2 4 8

b . Normal LPS (+)

IL-8
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051 2 4 8

X2

12 24 M
my Y

12 24 M
iy 1]

IL-8mRNA OFH

LPS (-)

051 2 4 8 12 24 M
1]

LPS (=)

051 2 4

8 12 24 M
B )

RT-PCR TD298bp @ IL-8v> F &, 548bp ® B-actin /N> K %773, a: Behcet /&,

b . BENEE, M: marker,

B5#% 2 RF[E T Ud LPS Rl 136,864.7+2,040.6
pg/ml, FEREHEEZ2,260.44+733.3pg/ml 72D,
B2 2 R DARE 1x LPS HIEE o 1L-843> Wi & 13 4
FIEEECHANEE (p<0.0001) WCEEER L.

BENRO IL-83 W E X, B30I W T
LPS $ B ##79.4+49 .5pg/ml, # Fll 3 #£68.9+
34.5pg/ml T, RROEHEI L 2 0WREDEITA
57 (p=0.5895), FEERMOKEMEE L &1z IL-
SoWEITHEML, LPSRIBEEIERNMEEL VS
WHEANZ B > 7248, BE (p=0.0851) B=IT A5
nigmhroiz,

LPS it & E\ABMBEDO Z N Z i B v TH#
HXHE BiREHN3 &, BIREE TI3REE3I045H
KB WT, @ENIICEENERE (LPS #IEE: - p<
0.0001, EFRIEEE : p=0.0002) CEEETLI.
D% HREEICEEINL TH Y, LPS BB
WTHESFMOBRKAZILIS W E X
9,045.7+2,001.6pg/ml THEEE B D3,571.9+
1,567.7pg/ml i FER 3 iR WA IAEICE L T
7z (p<0.0001), fEFEETDH, BREZEDH L
EENRICHENSEER LD, BENCIEE
(p=0.3159) ZEEZASNZDI ST,
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3. IL-8 mRNA ¥R

RT-PCR & T298 base pair (bp) @ IL-8/3> F
X, BIREE D LPS FIEEE CIEREE3D 2 524
R % T3 X Tt &, LPS fERIBHEE ClasE

Southern
hybridization

PT-PCR
298bp

M3 IL8mRNADH##>7Tuy bngd 7)) &4
¥ —3 ar& RT-PCR

a | p<0. 0001 ‘
<0. 0001
/mi p<0.0001

» nggg 1 B p=0. 0026 »
?j 1 I —
BN 8000 -
= 6000

4000 - I

2000 | I I

° 0 1 r10T 100
FKEOGIE na/ul

85

30932 5 8 HFf & TR S 7z (K 2a)., EFE R
TI& LPS FIEEE 133583050 00 © 4 B & TR
SN LIPS BEEE cCRe{ M s nkdro
7z (X 2b).

P Tay b, TV AL E—varT,
RT-PCR Tm298bp @ IL-83> K3 IL-8§ mRNA
ThsZrERL (K3).

4, LPSHIEF P EDOIL-8D W IZX T %
FK5060) &£

BREED IL3TWREIIFERE L VERE (p<
0.000) A L, BEKREECES L Twz (K
4a)  fEEE X O IL-853 b & FK5060D 1ng/ml ¥
IEECIRERINE I HLAEE (p=0.5215) O
XA oo 123, 10, 100ng/ml FRINEETIXH
= (10ng/ml ¥hEE - p=0.0097, 100ng/ml ¥sin
B p=0.0055) WA L7z (X 4b).

RT-PCR 12T298bp O IL-83> N3, BiREE
T3 FK506D 3 X T OEE TRl S iz 43,

p=0. 0055
pg/ml T ]
12000 - =0. 0097
iz N.S
< 10000 M-S s
BN 8000 - NS
[ee]
1 ,—|
- 6000
4000
I
2000 4 ’_LT I I
0 110 100
. ng/mi
FK50672 o/

4 FKS506%&ushiL 7z LPS ek @ IL-85 b=
FK506 D EFRMEE, 1, 10, 100ng/ml ¥IMEED [L-87 W& %7~ 3. a: Behcet 5, b :

EEwiE, N.S: not significant,

Behget

Normal

IL-8
298bp
B -actin
548bp
M 0 1 10 100 M 0 1 10 100
ng/ml ng/mi

X5

FK506 % #0172 LPS REEF IR O IL-8mRNA OFEH

RT-PCR TD298bp & IL-8,3> K &, 548bp @ S-actin 23> F /K3, M: marker.
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SR TI2100ng/ml IRIIEE CIIBH S g o 72
(5).
z =

B WIRER ORI T b % B EE IR BRI
2 D HiT b5 N A B = 5 i AL BE O R & R A i
&, HERE AL Ui REAE O RE L A
S5 BYE TIRIFHER O BERETLE DR BB K
DEAREZZ LT EZEZONTWVS,

—77, IL-8id#fHhsk, T U > oNER, frHEEER I @)
%, BMEEEEERZRL, L0 bgiFhkic
U T, MMOKERBIEHAL TY Y YV —A
BEEoBRM, 94 2 Y x> B4, 15-hydro-
xyeicosatetraenoic acid, EHBEOELE»HH
54 b AATHB, £72 IL-81% CR-1, Mac-
U EQOBSE S TFRBETUEL, FFhEko mE N i
MRS s WEEF~ b Y w7 ANOEEE 28RS 57
ESFRBREEERT ZEBMONT WS, 184
iV v~7, mEAMEESR, LSO N RE
HRBICBOWTILSBELESN T WS I ENE
FEHREIEFD IL-8L XNV DO HEIE Th o> T b
%19, o DREEBETIHFRERO BEHBADOE
HPED o, RERFTCEL S iz IL-82MFH
EROMBRECEOL D, HBEELZ b TH0D
CHEEIN TV, BIR TR IL-8DMf v~ iz
B nen, ) 2 oNERIT IL-8 %4 mENCELE T
ZhEmEINTVWE, Lie> T BIRETE, FE
AR B W TR S ORI X D iEEEs 7z Y
SORERD S IL-8HBRENCEE I, FRIC K DT
MERPRERINCEESREBL T F 20N
5,

L8t ik &= FiT E b Tld 4 DD exson &
3DODintron 5%V, 584 ql221ICEFEEL Tw
5. ZDEEREFIFS - LW O NF-»B & 5841
(-80~-71bp), C/EBP (NF-1L-6) #& & 48 %
(-94~-81bp), AP-I#EETAT (-126~-120bp) D
HAERIC LV EE LSS, ThoDEED >
B NF-xBfEEEBALIIAETH 205, HifgD s 4
T2k, NF-IL-655A M AP-1E&E G 03
BRI S BRETH 3,

IFHRERDE B LIC B D 2 WE I35 003, KEER
TR AR BEZ AR N3 2 kR E ©

H 5 LPS W TIHFHREREZRIE L, fFhEks o
O IL-8EEARERMRET LTz, SEIDIFE T, BIHT
FERERD S b [L-8WEE S, LPSHIE Iz L b
BEEOK IFEOIL8EEAT 5 2 258 5 2»
Wik o7z, £72, IL-8 mRNA I3, BIR&EED LPS
FIEE CIEES 300 0> & 24 £ TY RN T &
n, ERIERCIB VLT HEREIS S S T
SNz, @, EEE T in vitro 2B T
FE2 DM = RIBYE THIE T 5 L [L-8 mRNA
W 1RFEIAIICRELIL, 2~ 3BRERELINIERAK &
50, VAL, SR TIRIZEAERE LR
W EFREINT WL S, REERT, B iFREIFRER
WEEFDHDIRREIC BT H IL-8 mRNA 2 H 3
L, B2EREM» 5 IL-8stisnizZ i, B
OEFHIERIZ in vivo TR & 2 ORIE % 321 TEA
S, BRic IL-8EBTFOBmESEEILS L Tw
TR EFEZOND,

IL-8EEA 2|3 298 & L Cix IL-4, IL-10,
transforming growth factor-4, interferon (IFN)
sl A MhAf R, JvaanvsFaq R,
ESZIUD, T RTRAYy, YOO RARY
A, FK506% EBHISNT WS, ZDH b7 )vaa
WF a4 RO IEN, FK506'1% IL-83 & {nF Dz
BEEIMHT A2 k> CIL8ESLZEET 2
ZEDITRENT WS,

FK50672%, Bim%z&OERMERE S BERICER
ThHdEFBCmEIINT B, FOEH
B tacBspicshTuiy, FK50613 T
MR & o 1L-2, 1L-3, IL-4, Rk~ 27 a7 7 —
vaou=——fEATF, TNFa 2 D% A Fp 4
CVEAERIHT AERRH 58, s o T #if
LI E2DY 4 a4 vELEOIFNIL,
FK506%% BiRICER G —HE SN Tw3,

SEIOHFSEIE, FK50603FRER DIEERE, Bifh
B U COHHIRIR 2R LY, 75 F /94 b
® IL-8 mRNA OFEB 2|3 20 L DHMEN H
5ZEDs, FHERD IL-8EA % bHEIT 20T
BRVPEEZ, To72bDTh2, Fhikigs
Ffiz FK506 23R 7z & & %, FK50613 7Bk D
IL-8EAZNHT 2 Z R &ntz, £z, IL-8
mRNA OFHiZ BIREE TRELRMEIEES
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Nigdno 28, BEH TiR100ng/ml O EE THI
HME Tz, FK5061% IL-8EEF D AP-IHE&
AL & NF-xBEAEALICE S H Ly 7 AMKTE
Yy 7PNV aERREHEST S kD, IL-8
BEERNGHIT 2 BN TB D, KERIC
BWT FK5061, LPS#IE & 0 iEHiasns
NF-%xB 25 NF-xB &I E D v ¥ 7 MK
EWY 7P VnEREAEET S 2 Lic kD, IL-
SELEXMHILIcbDEFZ 2, ZDIzdh Ny
LIEIFNE Y 7 P VR EREOHELX L 2D T
sEeEBEsnEholc EF 2 Tz,

BiR & & O#IES LS BRI T 5 FK506
BETIE, FK506DIMMH B E 2320ng/ml L E DI
ORI LBEEE, SEL EORER 24
CRd i, MHEEIZ20ng/ml BUFHS & 1o
LENT WD, KEEIZ FK5060 % 21~100
ng/ml TITo 7223, ZDEETIE BRAZE DT
B IL-SmRNA OFEBRIIZLICEINZ sz v
8, IL-8ELRIIH SN TS Z EhbhroT,

SEIOWFED &, FK506D G lHER £ LT
THIfD & Tk  FhERkD IL-8FEA 2 &M% ¥
22 LS ERYD, BRRIXNT 3 FK5060E
DK DO—>2 £ LT, iz icirdsks o L
a3 IL-8% N9 % REKIGOIH %2 B S 2012
TBIEMTE,

W
BIiREDIFHERD IL-8EELEREIRTTEL THB Y,
T H IL-8 mRNA OFEBHBA SN, DIEX
v, BIEERMIMEFFEKZ, invivo TF9A4 37
ENTWLBAREME AR & 1, BFRER» S FELE S
Nz IL-8YRRE R D —l 2o T % L& 2
sShe.

F 7z, IFHRERD IL-8EEA 13 FK5061 L 0 #4]
iz, 20zt &b, BIEIZBIT 3 FK5060D1EH
BFO—oL LT, IRk IL-8EEE DOHINHIHR
wx sz,

AT OB HI-D, BRI TH WIS
T UCERRIFE, Y - REEYFEEOFERE
WELHLREL BT 9,
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