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DMSO, dimethyl sulfoxide

E. coli, Escherichia coli

fMLP, N-formyl-methionyl-leucyl-phenylalanine

FITC, fluorescein isothiocyanate

HEPES, H-2-Hydroxyethylpiperazine-N-2-ethanesulfonic acid
IgG, immunoglobulin G

IL, interleukin

LPS, lipopolysaccharide

mADb, monoclonal antibody

MFI, mean channel of fluorescence intensity

MNC, mononuclear cells

Oy, superoxide anion

Pam3, Pam3;Cys-Ser-(Lys)4

PBS, phosphate buffered saline

PMA, phorbol myristate acetate

P. gingivalis, Porphyromonas gingivalis

PMXB, polymyxin B

SDS-PAGE, sodium dodecylsulfate-polyacrylamide gel electrophoresis
TLR, Toll-like receptor
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Porphyromonas gingivalis (P. gingivalis) @ fimbriae |38 &2 317 2 i IRIA
T EZEZXBNTEY, e OMIISIEN U TRIEMY A N A U PEAZTFHES
L2 EDNME SN TE 2, AR T P, gingivalis R 558 L 7= fimbriae ©
GFRERICRE S 5, TEPERR R PEA I TRIE (priming) #%EAEF K O interleukin-8
(IL-8) PEAFREREZ T ~NTo, BRI SKRE ORI 5 1FH &2 F8~ 2 BRI
#8 L 72 % lipopolysaccharide (LPS) 72 & OAMEME OIRNIZTER Z AV, Triton
X-114 % v 7z phase separation 75 T4 L T, LPS & X N OO BKMEIEEY)
B ARV fimbriae Z R LT, AW TR, ZOFER, fimbriae |3 47 EK
|2 priming & Z /2o 728, BB IZ = — k L7Z fimbriae (%, LPSIZ X -
T priming % 52 F 7o i PERICTEERE R EA 2358 L7z, £/, fimbriae | Z4FF1EK

(ZHER 72 5 TL-8 PEAEZ 758 L7223, fimbriae O 1L-8 PEAFHEIG

P, gingivalis 13 LPS X ¥ (KA > 7=, fimbria THAEZERZ I 2 & IL-8 pEA %55
LA, ZOREIT lipopeptide,  peptidoglycan 33 X OVLPS & W 55< . MLy
fEHE S FZETIE o 7o, LLEDOFER NS fimbriae % > /37 BARIZITEAMALIZAE

MU TRIEME DM E 2 FE T DIEMEITR 0D, HoThineEX LI,

WIZ, HHEKIC & D O PEAISH T 2HEARBETHL~7n 74 KD

R ARG UTc, RIEMEROGFFERIL LPS RAEMHE~TF RIZ LY priming
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BT D L. BIEESRTF FOMAEIC L DRSS LT Oy PEADNEE
IND, 2O LK D72 priming # O EMERTF RONE ORI LD O PEAED
FHEII~v s 0T A RCHPERAWLIET S 2 L THfilShiz, TYAR~A v
(2D Og PEADOHHNIZL, MIGDIFAENKETH o7z, £ DEFRIT NaHCO3

BEEHZDZENTE, pHE EH LT ETHRDFEH I ATV,
TR OBINTT VA~ v r=aFAavf o> 7 ) A, >
TV ALV UDIATH T, HET VE=ULET VAR A DR
ALz, 7VABR~YA UV UMFE T CHPERZ 8 LIS T v E=
LEMZTHEFRITRL, BEBANCMZ T2 & ZIZORIIENR ST &0 D,
WAL T = ARHFERICE ATV A a0~ A VORI IABELE L T D
AREMEA R STz, TV A~ A v i, LPS (2 XK 5 priming DA EEIZ ) )b
59, 4FHERD alkaline phosphatase, CD11b, cytochrome bsss D FE BB % 5.
R0l TNHDREREY . w7 v A R ERIZE T 5 LPS fil sE
RIS E 5.2 5 Z 270 OgBEAEZERNIICHHEIT 5 2 E RSNz, =
V2~ A v OFERT, IEERZR w7 m I 4 e LTI
72 EM703 & EMO00 (Z4EFR272 pH (7.4) THHERD Oy FEADFHE A HEIZ
Ml Lic, 2O 2Aa~A v UFERITMEE OB ELFTE LN vk,

FERALRTRIER & 2D Z L BIfFSh D,



%5 1 2 : Porphyromonas gingivalis H % fimbriae (255 5 HINLEKD

&

il

AR EIE ORIK T & LT, UARZHEA (LPS), fimbriae 23E 54T
W% (1) LPS IE HEK, v 7 1 7 7 — 2 MHEEF ML 72 & 12/FE M L T interleukin-1,
6, 8 (IL-1, 6, 8), tumor necrosis factor-o. (TNF-a) 72 E DY A N A > OpEE % i
3% (2). Porphyromonas gingivalis (P. gingivalis) 0> fimbriae I Fla . MR L5
a7 —FUCREE L, BROMER T LT &L b, A ERG,
Mk, BERK, ~7/ v 7y —VIHER L CRIESEY A MO A v OFEALZFHET S
ZENHEINLTND (1) .

FRERIE, RIERPTICEE L. MEEZ AR, HL L TR E <
& & BT, RIERFT TITMIEIMZ superoxide anion (02) ZFEA L. O XV ARk
L 7= reactive oxygen intermediate (ROI) & FEIEAV 5 —HEDTEMHMEIZ KL 5 % 37
TR OTEMA L 208 U GEMBEA S SR T Z A6z Tn D
(3,4). i FERIX LPS, N-formyl-methionyl-leucyl-phenylalanine (fMLP), ¥ k%A
> (TNF-a, IL-8) OIEfM%51F % & priming Z5 (J 7= REEL 720 | eV TR D

R a5 &, FW7e O pEAE (triggering) %2 2§ (5), £7=. priming %521



o EkiE, BB R IC coating L 72 MG R AOMIRANEEICMHE T HZ &I

EoT, BV O PEAZRT (6). TRDBAFHERMDHER, & DL, BEERIC
EMEE T HDIZ 2 DDHH A7 7 priming & triggering Z# L3 &5 &
EZBITWD (3), B 5 BEE A B FH Sk LPS A3 FHER O TR EE 5 PEAE O priming
R LIS STV A2, fimbriae (2 OWTIE 0> TWRW (7, 8) &
—J7 . fimbriae (3fEx OMIUAER L TH A b UA VEAZFET 52 &ITHmE
SINTND 2), &V DT IL-8BEAEICEIT 29 L LTI fimbriae & Z DSy
BT T RO A LRGN S O IL-8 FEAZFHET L Z EBRW|EEIN TN D
9), I HER% fibrinogen fF7E FIC fimbriae & 55835 & IL-8 pEANHE I N D
T ENHE SN TWD (10), F 7= fimbriae |4 ERIZHEH L C By integrin DFEH

BRAFET L2 EAMEIN TS (1),

fimbriae 72 & DB NS 2 FAWTEIFZEIZIVCLPS i & 3D
RISy DIRAEDSE I & 72 D, EERRE, IRET 2B 2605 LPS O
AR ZPERT 5 X D RBLE N 7 STV R WIFEN 2, FRICHER, ~ 7
17 7 —Y® fimbriae (ZXT DY A NI A VISEEZFRIFICT D56 1L
1£9 % LPS B8 L OZ DM O E RSy OB G- Al gt 2 i E R < JER 4%
Z MRS BILDH, Triton X-114 % V7= phase separation (Z 2 5 43T &

STHEMEZ X7 36 LPS Zhhe & D BKIEWE 2 DB -+ 5 2



ENTE, AEMES 737 %2 plasmid DNA 7> 5 endotoxin & [RZ59 25 ik

ELTIAS VWS TWD (12),

AMFFENZ I3 T Triton X-114 % V72 phase separation (2 X Y LPS
Zhh e &I 5 BUKVETEEME & B\ 72 P gingivalis @ fimbriae Z 385 L (1)
fimbriae 25, 4FHFERIC/EN U CIEMEEEFEPEE O priming 27583 57>, (2)
I BRI K OVHZERIC IL-8 FEAE Z B E T 57020 2 JIZHOW TN, <
DR fimbriae [Z13 4 ERD priming % #L Z TG MEITRR O HvZe o 7,
—Jj fimbriae (X, &F FERDOAIE & Z NI E D TEMRFEEAZHET L &
ool BRI KOVEHERIT 32 IL-8 PEAFREIIM D TLR2 I X
ONTLR4 DV 77 RIZHARTEEY 72 0 D TURUVEMEZ R Lz &0 5 fE
ENEonT-, ZhSDRERND P gingivalis 13K fimbriae O IFHHER « B

BRD B ARG MEILREIXIE & A ER DRV & S FilEm 3 BT,



ML HiE
A
P. gingivalis H% LPS (X, P gingivalis 381 Bk BB L 72 & O % m HARK

HELE GRAERY) L ah3ivie (13), K235 Hi3k Escherichia coli (E.coli) LPS
IZ Floyd Mclntire f# = (University of Colorado, Denver, CO) £V 73 5%\ 7=
(14) . Staphylococcus aureus H 3 peptidoglycan (3 Fluka Chemie GmbH (Buchs,
Switzerland) & Y iE A L7z, Lipopeptide, Pam3Cys-Ser- (Lys)s (Pam3) (£ EMD
Bioscience, Inc. (La Jolla, CA) 7>H A L7z, Cytochrome ¢, Histopaque 1077, E
I I 3% fibrinogen 13 Sigma Chemical Co (St. Luis, MN, USA) X VA L7z,
fMLP (% Vega Biochemical (Tucson, AZ, USA) X VA L7=, TypelIV collagen (&
Koken (Tokyo, Japan) LK VWAL=, TF A ~T > (5 & : 200,000-300,000,
LPS-free) |3 United States Biochemical Co. (Cleveland, OH, USA) & v i A L 7=,
Triton X-114, p-nitrophenol phosphate, 2-amino-2-methyl-propanol I¥ Wako Pure
Chemical Industries (Tokyo, Japan) X Y §# A L 72, T IL-1B monoclonal antibody
(mAb), T IL-8 mAD, rabbit $T IL-1B HTIK, rabbit HT IL-8 HL{A, horseradish
peroxidase-conjugated V¥ 1~ 7 A IgG % R&D systems (Minneapolis, MN) 7>
HHEA L7z, ftCDllamAb (PO1171M, clone 38) |3 Biodesign Internationa
(Kennebunk, ME) 7>% ., $1 CD11bmAb (MAS 439, clone 44) (% Harlan Sera-Lab

Limited (Loughorough, England) 7>%. $L CD11b mAb (Mol, clone 94) /% Coulter
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Immunology (Hialeah, FL) 7>%, $T CD11lc mAb (CBL 146, clone 3.9) (& Cymbus
Bioacience Limited (Southampton, England) 7>, $T CD11c mAb (FK24) I Nichirei
(Tokyo, Japan) 75, $iL CD18 mAb (LFA-1, clone MEM 48) % Southern

Biotechnology Associates Inc. (Birmingham, AL) 7>5. control IgG1 | Ancell

(Bayport, MN) 7~ 6L Z A LT,

P, gingivalis H13E fimbriae D5

P, gingivalis 1%, ATCC33277 #% . hemin, menadion % /] X 7= brain heart
infusion R IAREHL T, BEKAVICE: 8 LR Lo, BIRZ RS RAE L7214,
20,000 g, 10 53 DL B % 40% aFfii s THAT L. 10,000 g Ti /0% O
% Tris-HCl #E@EE (5 mM. pHS.0) (2 CTi&HT L CTHL fimbriae B3 & 157=, Z D
BT 2 SDOTEIZ L > TT o7, 1 DIFFELMETOTFET, I
Bz Stk Ch D, £7. Hl fimbriae [H/) % DEAE A A M7 v~ h 7
7 7 4 —IZTHHE L, NaCl OFEAFIZIST~200 mM NaCl IZ THEH S 1
7o 43 % 24 L C Sepharose CL-6B % I\ 7= 7 /L 247\, Tris-HC1 FRE K
(5 mM. pHS8.0) (ZTHEMHT L TR fimbriae 15372 (15), —J7. BRI DD
SDS-PAGE (Z T4y L 7= 43 kDa @ band 1)V H L T electro-elution (BioRad)(Z

IO U, 20, 6M 77 =2 37T T D Sepharose CL-6B % FHV /= 7/ Vg Z



X oC, SDS ZBRZE LT~ fimbriae 81534 Tris-HC1 #%E K (5 mM., pHS8.0) (2 TiBHAHT
L. K8 fimbriae 21572 (16), 302 DD k% AWCREL L 72 fimbriae % 1 L
— B Spg TNV EHAWCTESUKEI L, 43 kDa ODFH—D/N R THDHZ

& EMER LT,

Triton X-114 % f\ 7= phase separation |2 X 5 43

fimbriae @ Triton X-114 % 7= phase separation (& J 5 77 W1 ZBE R D ik
IZHEL TIT > 72 (12). fimbriae (1~2 mg/ml) (Z Triton X-114 % 1% 2725 K 512
Nz K H TS MErE L7 37CICB L TE B2 5 ofErE Lz, £ Dk,
20,000 g T3 5yfHiE.0 L T2 BICmlE s, % d Lg% Y L 72, Phase separation
% 3 YA I NAT 7%, FEATF L7z Triton X-114 | Bio-Beads (SM-2) (Bio-Rad,
Hercules, CA) (100 mg beads/ml protein) (275 & CTFrZE L72, Bio-Beads
(SM-2) 21 endotoxin 23EA L TV D DT BEHRIZ L7228 > THLFR L 721 .180°C

T3 RFRPINEVL THWZ (12),

Limulus gelation test {Z X % endotoxin DH|E
FA7 L7z LPS L, Limulus gelation test (Z X O {IE L7z, HEFH 7

FEHE LPS D 10 {5 AR A 2Bk U, R 7 /v & Limulus lysate % 2 : 1



DEIETIRG SH, 37CT60 /M EIL 120 A v Fax—FL7E, ®o
SVET TS FIC L THIKEAED RN D& T A & e Lc, Y
TV LREUE LPS DEHE T NAVIRE & il U C LPS IREARE LTz, 3% A 7L
O phase separation (Z 2 > T, A4 fimbriae W' Limulus gelation &M (1 pg
LPS/mg protein F124) 349 1,000 47 1 @ 1 ng LPS/mg protein #H*4 £ ThrE I

T EPERR TR,

|

F BRI L OB ER ORI R

TFRERIZ BRI L2 T T ¢ 7 —ORWEARIIA S, dextran
sedimentation (Z J - T#372 A L.EKE /) % Ficoll-Hypaque (Histopaque) gradient
centrifugation | J V) HUEZEKE 43 & PERIEKEI 3120 BE L CR7z, BREd O BikgEk %
BN L7z, T ERZ S e misy s HREREK (0.2% NaCl) ZLBRIC L VIR
BT DRMEK A FRE L CAFRER 21570, 4FHFERIZ S 51T 20% Histopaque |2 H &
LELTDHIEICLVEGT A MEEY Ry bl u e 2RE L, Wi
fo &b U MR K (PBSICTRlE S W7z, HUEZERIE 43 12134 28% D HIEK
NEEN TV, LN FERESY D 95% NEFHERTH Y | BEROIRIEIL
0.1% TH-o7= (5), iFHER (1.25X105¢cells in 50 u) DEEFEIZITAR Y A F Lo F

a—TZ AWz, Fa—71% 1% MIET 2 FEfE coating L. Z D% 1 ml ® PBS



2T 2MIPEEH LI 0% e, 2O coating BAEITAFFERIZ L 2 FERF BLAOTEME

bR SELTDIAT T,

HHERD priming DOHEIE

IFHERD priming 1. #FHER (5x 10°cellsml) & LPS F 721X fimbriae %, IfiL
TEOTEE T, FI2ILIEAFAE FC.37°C, 30 /[R5 L7=t%. 1 mM Ca*', | mM Mg*",
0.2% glucose % & 1¢ 20 uM cytochrome ¢ {77E FIZ 1 uM fMLP & 37°C, 7 75 fHEs
L., wmOLO%, EEFDOET I 472 cytochrome ¢ ZHIET 5 Z L1 L ->TOr
EaHEH L7, 0y ORI TIZZ O LIED 542 nm, 550 nm, K% U556 nm (Z35(F
DN ZRIE L. 3 DDIEN D isosbestic point 3K D, ED 550 nm DWW
EA 15T, ZDfEN B cytochrome ¢ DWOEAR%EL 0.021 pMt Z VT Oy DIREE

ZEHE L (5),

FEIC LD 0,7 EEDOHIE

fIEIZ LD Oy PEAORIEIZITIAE R fimbriae T 2 IKFf#] coating L 7274 . type
IV collagen (30 ug/ml)iZ C blocking Zfifi L7=R Y AF L > F 2—7 % Hu 7z, LPS
12 & > T priming L7249 EK (1x10°cells/ml) % fimbriae (Z T coating L 72T = —

7T 1mM Ca®’, 1 mM Mg?*, 0.2% glucose % & ¥e 20 uM cytochromec & & 412
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37°C. 60 Frfitsae U=tk MiaiiE 2 BB L. & Ol B D= It cytochrome
c HHIE LT, HEMREZERE L% ORERE 2 PBS (2 THeidk., RERE 12T
HLEMOBREAZEE L, MAT-MEOREDICHT2EHEZEHL, M

faDft# & Lz (6).

IL-1p B X OV IL-8 EEAFHEDOH|E

BARZER (0.5 x 10° cells/ml) 721 34FHPER (1x 10° cells/ml)% 10% FEMEI LA A Vi
B2 A H 2 WIS A RPMIL640 15 #1277 S fimbriae & & $1237CT 5%
CO, f7E FIZ 16 ¥ polystyrene tube P& DV ME 96 7~ A 7 1 7' L— KN THEEL,

HEFOIL-1B B8 L WVIL-8 DL % ELISA & (ZTHELZ (17).

Rt
FERIX, PE AL U O LT, it EOFEEIT Yy B

v ¥ a2 o — & —O StatView program II % FV T Analysis of variance fEAT &

Scheffe's @ F-test ZflA GO TRHM L. 5% DERFECTHE & HE LT,

11



fimbriae (Z X 54 FEKD priming

%97, Triton X-114 (T & 253 24T - TV 720 SDS-PAGE/electro elution (2
X o THRLL 7= fimbriae 234F FERD priming Z & Z 30 E ) 7= & 2 A, 1L
EOFE LRV T, MLP #IBIC &% Oy PEAITA DL - 7275, i
IE1FAE T ClL. fimbriae D ERIFVEIZ priming ML 7= (Fig. 1a), FEEME
Solf & BMSMED 2 180 DL T fimbriae & % & FEZME: fimbriae D
FRIEMEIZE o 7223, K& 72781372 )> > 7= (data not shown), D72, LLTFD
TSI D SDS-PAGE/electro elution (2 & - THEHL L 7= fimbriae 2 V>
TbDERLTWD, 2180 OFEIZ X - TR S U7 fimbriae (21%, Limulus
lysate gelation test T, & ©I(Z 1 ug/mg protein @ LPS (ZAHY 3% Limulus lysate
gelation {EHENZENTND Z LR S L7z, £ 2T, 10 pg/ml - polymyxin B
TCHILEE L 7= fimbriae 2 FVWNCHll<% & | fimbriae |2 £ % priming I3 S #1172
(Fig. la), ZDFEFR L VD | RAFLD fimbriae T Z - 7= priming 1L, IREL TV 5
LPS OYEA TH 2% AlREMEMNE U 72D T, TritonX-114 % V7= Phase separation |Z
X V. fimbriae Z 7l L7z, ZOFEE, K fimbriae @ gelation &M% 1/1000
£ T, 77245 LPS 1 pg/mg protein FH47>5 LPS 1 ng/mg protein AH4F2EE FE T

PrETE 72, LPS UANDBUKMEME D & 2 THRETE 2SO W TUTIHRT

12



fMLP-stimulated O, release

Fig.

(n mol/2.5 X 10° cells)

VWU, 43 L7z fimbriae & AU T priming 2182 FHX5 & Fig. 1b IZ-$ XK 9
(2. 43 L7z fimbriae (213, MIEDOFAET 5 5&MF 2B W TH, MLP JITHIC X
HHFHERD Oy FEADHERIIA LN -oT2, 2D Z L LY fimbriae B AIZ 1
priming & 3 Z 3IEMEIZ W2 L DSIR S VT, 728 P gingivalis H2R LPS (215

priming /% 10 ng/ml DL EOJRETHIL S (7).

1
a b
5 5 ¢
4t 4
]
Ko
2 -
INE
3T ©oT 3}
[
o .,
25
5=
E X
| g w
2 E Q 2+
o
1 | 1+
——————
0t i : ) ' o L —— : : . :
0 6.3 12.5 25 50 100 0 6.3 12.5 25 50 100
Fimbriae (pg/ml) Fimbriae (pg/ml)

Fig. 1 Neutrophil priming activity of P. gingivalis-derived fimbriae.

Fimbriae was treated with Triton X-114 to remove endotoxin or other hydrophobic substances
as described in Materials and Methods. Increasing concentrations of fimbriae were
pre-incubated with PBS or 10 mg/ml-polymyxin B at 37°C for 60 min. Neutrophils (2.5 x 10°
cells/ml) were incubated with fimbriae in the presence or absence of 1%-serum at 37°C for 30
min and then stimulated with 1 mM-fMLP at 37°C for 7 min. Left panel: untreated fimbriae,
right panel: Triton X-114-treated fimbriae.

0, —serum, —polymyxin B; e, —serum, +polymyxin B; A, +serum, —polymyxin B;

A, +serum, +polymyxinB. The results are the means = SE from six experiments.

*Significantly different from the results without fimbriae at the 95% confidence level.
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fimbriae 12 X 2 FKFMHD OEAE

RIZ, LPS IZ &V prime &7l BRI A BN fimbriae (21175 L, 15K
(FEDOTEB R EAICE 2R TN E 2 nEmit Lz, £9. RV RAFL U F =
— T ~DIFFRPEICL > TR D Oy FEAZRS 72D EFEDO & > /37 O
blocking Zh 2GR L7 & Z A, type IV collagen N EMTH D Z L PR T 7=
(data not shown), Triton X-114 ZLFE fimbriae C=— bk L721% type IV collagen T
blocking L7z F =2 —7 ZHWTLLFDOF R Z1T 572, Triton X-114 ZLEE fimbriae,
fibrinogen, plasma Ccoating L 725 = — 7N CLPS Tpriming L 7-#4FHERZ 2
L A L BT L D O FEAEZ T2 (Fig. 2a), & Db H . fimbriae | fibrinogen,
plasma & [FIER (6), & LB ICED O FEAEZGIEEZ L7, fimbriae ~Df}
FIZED Oy FEEDA A La—RAafi D &, 60 FITbleo TEANK 2 &
M43/ 7= (data not shown) (6), =D Oy PEEDZ A L=a—A1%, LPSICL - T
priming S V724 HHER A fMLP FIPE L72FR.3 0725 4 43T Oy PEADKET 5D
EXTRAITH D | (I K DTEMIRFRPEAIZRHER 2 RIS D7 2 08 R
L7z (6).

WA LT P2 B D Triton X-114 4LEE fimbriae T2 — h L2 F =2 — 7N
TLPSIZL > T priming SN FFERZEAR L, O OEAEZRIDE, a—§

7% fimbriae DIRFEMRAFIEIZ O FEARBDIEIMMN A BTz (Fig. 2b), Z D Oy

14



EREBEIEIF LTS D TH LN E D DEMHERT D720, M2 2Rz FEAHE
FAFTD Oy DRFEALAEMIREARE Lz, 75 & Mg>" RS TIE,
MO & & HIZ 0y FEEADNEA LTz (data not shown), Z 41 5 Difii K>
5 fimbriae (213 priming SV HERZ A7 S, (AKX Y O PEAEZFHE
TOEMEN DD Z LD oz,

S 5|2 LPS T priming L 724FHEKZ $T B2 integrin FLA (5 pg/ml) &1 %
2_— h L72#%. PUATELE FIC Triton X-114 ZLPE fimbriae C coating L 7= ik
NTHE L, ZOPUEN Oy FEA L MBICED X D I BE 52 5 &R,
PURIEFLE T TR L= hER, =0 b o —/L IgGl & W TR L= fFrpEk &
el L, Bointegrin @ o, BEHWT AU T 2HURATRELL TH O DPEAE &)
BEORDRH BT, FHZH CD1le HUATH 5 FK24 12 1 2 LR THRV ] 23
BT (Fig. 2¢), Z OFEFR L U | fimbriae X LPS T priming L 72 4FFHERIZ % L,

Bointegrin 24T U CTHIAE L, EKIEMEIZ Oy FEAZHET D Z &R,

15



Fig. 2a

|:| Adhesion-stimulated O™ release (n mol/1 X 103 cells)

0 1 2 3 4 5
.
T -

Fimbriae |-*
(100 pml) .
Fibrinogen :
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Plasma x
(10%) *

0 10 20 30 40 50 60 70
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Fig.2c

0, (n mol/1.0 X 10° cells) Adherence (%)

+ 3

(5]
—
=

control
38

CDlla
44

CDI11b

Mo-1
CDIl11b

39
CDllc

FK24
CDllc

MEM48
CD18

Fig. 2 Fimbriae-induced adhesion-stimulated O, release by LPS-primed neutrophils.

a) Adhesion-stimulated O release by LPS-primed neutrophils. Polystyrene tubes were
coated with 100 pg/ml-fimbriae, 100 pg/ml-fibrinogen or 10%-serum and then blocked with
type IV collagen. LPS-primed neutrophils (1 x 10° cells/ml) were incubated in protein-coated
tubes at 37°C for 60 min, and adhesion-stimulated O, release and adhesion of neutrophils to
protein-coated tubes were determined as described in Materials and Methods.

Open bar, adhesion-stimulated O, release; close bar, adherence. The results are the means = SE
from six experiments. *Significantly different from the results without fimbriae at the 95%
confidence level.

b) Dose effect of fimbriae on adhesion-stimulated O, release. Polystyrene tubes were coated
with indicated concentrations of fimbriae for 2 h, blocked with 30 mg/ml-type IV collagen and
then washed twice with PBS. LPS-primed neutrophils (1 x 10° cells/ml) were incubated in
fimbriae-coated tubes with cytochrome ¢ at 37°C for 60 min followed by determination of Oy".
Results were means from two independent experiments.

¢) Effect of treatment of LPS-primed neutrophils with anti-b2 integrin antibody.
LPS-primed neutrophils were incubated with antibodies as indicated in figure at 0°C for 30 min
and then incubated in fimbriae-coated tubes at 37°C for 60 min. After the incubation, O,

release and adhesion were determined. Results were means from two independent experiments.
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fimbriae (2 X 24 HERD IL-8 EA

F9°, I ER% Triton X-114 ALFE fimbriae & & HITHE%, HETPOIL-8 &
HIE Uiz, OSSR, MiEFEFE F T fimbriae (X EMRAFVEIC IL-8 DL A7
T 5 LB SN (Fig 3a), WAL U THAVZ LPS IMLIEIEFLE FDOSMET
. P. gingivalis LPS & E.coli LPS OUWTLH IL-8 FEAITFFEE I 2o Tz,
[l Ut N C, & 2RI L2 D% Rl & 2 A, &2z 5 & LPS 12485 IL-8
PEAE 1T P IR AR MR 22 S5 K 9127 o 728, MIEHRINE Triton X-114 L3
fimbriae 1242 IL-8 PEAZHIME G5 Z Lideh oTz, T & KV Triton X-114
AP fimbriae &K D IL-8PEAIE, FERITIRL VRN BIEAEL TWD 2 ENEZD
N5 LPS BX W lipoprotein DIEF TIZ7aW\ 2 L AVRIB X7, HIZ fimbriae F720%
LPS % polymyxin B (10 pg/ml) T L TFA~7=& Z A, polymyxin B ZLERIZ L V)
LPS |ZX % IL-8 PEAEITHNH & 7223, fimbriae (2 X 5 IL-8 PEAEIX, HEEZ 2T
723 72 (data not shown), Triton X-114 ZLEE fimbriae |2 & % IL-8 PEAED Z A L=
— AL A, BRI IL-8 PEAED ERA DA B, 16 KRR TIRETZ
N—{Z3ZE L 7= (data not shown),

WIZ RV AF LT a—T ZfEx ORED Triton X-114 4LFE fimbriae T
coating L7z%%. typelV collagen T blocking %7 = &2 K- C [EAHAL fimbriae

I -, Z OEAFEAL Triton X-114 2L fimbriae FCAFHERAZ £ L T IL-8 BE
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HZFHD L coating T 5 fimbriae DR EEAKAFMEIZ IL-8 PEA DHENMN I BV,
[E#H{k Triton X-114 ZLEE fimbriae {235V VT SRR Triton X-114 4LPH fimbriae CHFHEK
ERAR LT L [RIREFED TL-8 PEASRREMBIZZ S - (Fig.3b),  *i8e& LCTHIV - [EHH

{t fibrinogen & [EFH L IIAES o/ X7 (G~ T,

Fig. 3a
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Fimbriae 0
(100 pg/ml) 10 .
Pg-LPS 0 i
(100 ng/ml) 10 !
E.coli-LPS 0 - "
(10 ng/ml) 10

19



Fig. 3b
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Fig. 3 Fimbriae-induced IL-8 production by neutrophils.

a) IL-8 induction by soluble form of Triton X-114-treated fimbriae. Neutrophils (2.5 x 10°
cells/ml) were cultured with fimbriae or LPS in the presence or absence of 10%-serum at 37°C
for 16 h in 5% CO., and IL-8 in the supernatant was determined. The results are the means + SE
from six experiments. *Significantly different from the results without stimulant at the 95%
confidence level.

b) Surface-bound fimbriae-induced IL-8 production by neutrophils. Polystyrene tubes were
coated with increasing concentrations of fimbriae, fibrinogen or plasma and then blocked with
type IV collagen. Neutrophils (2.5 x 10° cells/ml) were cultured without serum at 37°C for 16 h
in 5% CO., and IL-8 in the supernatant was determined. The results are the means+ SE from
four experiments. *Significantly different from the results without fimbriae, fibrinogen or

plasma at the 95% confidence level.
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fimbriae |2 X 2 BUZERD IL-1§ EEAFHE

HEZER & % 1 E 1 Triton X-114 4LFL P, gingivalis-fimbriae, P. gingivalis-LPS,
E. coli-LPS & ¥z U, pEA &7z IL-1p E & HIE L7- (Fig. 4a), Triton X-114 4L
B fimbriae (X T 0725 IL-1 FEAZFHE L=, MIEUSINC X 0 b3 I
AEVIIEIN U723, P, gingivalis-LPS, E. coli-LPS (2 X % IL-1B FEAE DN MLIE DO ERINIC
L VERIZEH L0 L3R TH 7=,
fimbriae (T X 2% BEERD IL-8 EEAFHE

BEIZ LT > CRELS 7= fimbriae (21X LPS IR AN S Y | @IEIC L
723> CHBEL X372 P gingivalis & LPS (213 lipoprotein DR AN & 5 Z & 23k
HEINTWD (18) Z &b, ABFFETHU /2 phase separation (2 & - THrE S 41
72 P. gingivalis 1% fimbriae (2 H &K & LT LPS & lipoprotein DFEAFE M EE S 41
5o LTENo TULTOEBRIZEBWTTLR2 DU H R TH S lipopeptide, Pams &
peptidoglycan, TLR4 ® U > R ToH % LPS & kIR & L CHAELER DD 0 IL-8 FEAE
758 RE & Triton X-114 4LEE fimbriae & Fbig L 7=,

HER A B Lo R & I3F (5%) DAFAED 2 WIFIEFFAE FICH 2 OIRE D
Triton X-114 ZLPE fimbriae % VN THG#E L EA SN2 IL-8 ZHE L7 (Fig. 4b).
Triton X-114 ZLEE fimbriae X EERAFIEICEZER)N O O IL-8 EAZHE LT,

MEFAE T TIHFFAFAET L0 BISEPFRSFEO I MFFE T T
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fimbriae FERMBEICIVNT S IL-8 EAENRD DAL, WMED T T 7ITETHE) L
7 E 2 LI=D T, Triton X-114 LEE fimbriae (& & 2 IL-8 FEAEREE O MiHHAT
PEIFFIWEFE X T, —, xR & L THV /2 Pams, peptodiglycan, LPS {2 1 % Hi
KZERD IL-8 PEAERHEIIIA b 2 Mid A 2~ LTz, 2 Z &1 fimbriae D
IL-8 FEAFHE T lipoprotein & D WMI LPS IZXL D H D TIH AW Z & A2/RIBT D,
INHORER XY | Triton X-114 ALEE fimbriae, 10 ug/ml @ IL-8 FEAZFHEIRMEIX
E. coli LPS, 0.01 ng/ml & %\ X Pams, 0.1ng/ml OIEMEE RIS CTH o722 £k,
X-114 4L2E fimbriae X HAZERICIEA L CIL-8 MEAZFHET 22 /EMAIX Pam; X°
LPS [ZHRTELLFNEDTHD Z ENaholz, T—H &R L TRV,
TNF-a EAS IL-8 FEA L [FAEETH o7,

VL EDFERDG | P gingialis @ fimbriae |2 13 4F T EROD priming % #5E 95
IEMEIX 72y, 59V Ze s S ERIC ) L C IL-8 pEAE &, HRZERICKT LT IL-1B
PEAE & IL-8 PEAE ZFHE S DIEMED B 2 FDVR Sz, V72 Triton X-114 2LEE
fimbriae (ZITKINE L TOT RN KD DT L TBY, ZENbERELR
fimbriae % AV 72 SEERIZ XV fimbriae DY A b A L PEAFFEREDEIZ fimbriae

DEFOEMIL DN E S IPDPHL PR Db D EB R D,
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Fig. 4a
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Fig. 4 Fimbriae-induced cytokine production by mononuclear cells.

a) Fimbriae-induced IL-1B production by mononuclear cells. Mononuclear cells (1 x 10°
cells/ml) were cultured with fimbriae, P gingivalis-LPS or E. coli-LPS at indicated
concentrations in the absence or presence of serum at 37°C for 16 h in 5% CO; and IL-1p in the
supernatant was determined. The results are the means + SE from three experiments.
*Significantly different from the results without fimbriae, fibrinogen or plasma at the 95%
confidence level.

b) Fimbriae-induced IL-8 production by mononuclear cells. Mononuclear cells (1 x 10°
cells/ml) were cultured with increasing doses of stimulants shown in figure in the presence or
absence of 5% serum at 37°C for 16 h in 5% CO» and IL-8 in the supernatant was determined.
o, +serum; e, -serum. The results are the means + SE from four experiments. *Significantly

different from the results without fimbriae, fibrinogen or plasma at the 95% confidence level.
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LE

7T NEVERIE DS EAE LT fie OIRMES VX7 B ERICA VDB, R’
ET 25 LPS ICHHCIHEE R ORI TH D L OEMNH D (19), O THRIMAET D
lipoprotein % [&2% L7z E. coli LPS % FT-AF%E25, LPS #&ikiZ 81 5 TLR2 @
MEEGEE LR 20), £7-. Var ey NEAWNRT A Mo L EAGE
MIBIELTZLPSICR 2D Th D Z LDV L72fliT D72 < 72 vy (21), AHFSE
TIXRAET D EMER Y & LTLPS [COBIER LTV, T8 LALPS XV
lipoprotein NEE TH 5 Z & R T ia RO (18,22). &> T lipoprotein
Triton X-114 12 X 543 BIZ BV T LPS [AER AT IR 2 7 b R CE 2 2 & &
RSB (23, unpublished observation) & % %& 2 A TEER LT,

RALFEOFERL fimbriae 1L, FHERD priming 23 Z L7223, fimbriae %
Triton X-114 W32 Z L 1T L - TR L TV D LPS 2 4R & T 5 BK MG Y
BxRET HZ LT, Triton X-114 ALEREHR fimbriae |34F FHERIZ priming %35 2
TIEEIZ B 72220 2 E BRSNS > 7= (Fig. 1), FHERD priming % 353 L 72
WEW O RERIT LP S Z kD &9 5 BUKMEEMEDE OBRE I TIEZWIC L
TH, FHEPINET DHRAUTICETCINDLEZRETETWHZ L ERT &
%2 %, P gingivalis-LPS % TLR4 O antagonist T % LA-14-PP |2 L -~ THil

ENZNWZ ERRESINTND (7). ZOREREBIEOHMAIIESNTELET S
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& . P gingivalis-LPS (ZIX TLR4 LIAAD U T N, B35 TLR2 DY T KA
BENTVWAHIEREZEZILND,
& 72— C. P, gingivalis-LPS IX E. coli-LPS |Zxt L CHEPUER 23 2 &
RS S TWD (24,25) Z &M D, P gingivalis-LPS | TLR4 ([ZHE G137 2 28
FIRZIIEE L2WnWEEX BD, S BIT P gingivalis-LPS 1213 lipoprotein 73
GENTEY ., lipoprotein DREMEIHIL A & D IL-8 PEA A FHiE 4 BIEMEIL P
gingivalis-LPS ® 1,000 {5 T&H ¥ | 2 T P. gingivalis-LPS 7> 5% L 7= lipid A 12
T IL-8 FHEIEMEIXIT LA Edo Tz & OWE (22). B X WP gingivalis O
lipoprotein KHERE. & FHHEL L 72 LPS (21 TLR2 38 X ON TLR4 A 41 L 7= St 2EH0 A
5D IL-6 FEAEFEIRMEIZIZ E A Eh o Tz L DHE (18) 2EZE 2 AbED L.
P. gingivalis-LPS |Z 1% proinflammatory 7271EM1372 < | P. gingivalis-LPS D7~97{
HIZIRIET B lipoprotein ([ZXL D2 HDTHDH EEZEZ LD, FEEEIZ, BRLP
gingivalis-lipid A (FfZ= )RR « MEARZSR L 0 43 51T 4FHEKOD priming % 7538
T HIEMEILRE D H L7220 > 7= (unpublished observation), Fimbriae (2 2DV T A U
INZBERXDHZENTESD, 77425, fimbriae (213 contaminant & LT P,
gingivalis-LPS & P. gingivalis-lipoprotein 735 £41Ck Y | fimbriae 23~ 3 {EMEIT
RNV W IRAET D P gingivalis-lipoprotein (Z X 5 L D TH D &9 B XKV Lo,

P. gingivalis-fimbriae @ TNF-a #5355 M 23 lipoprotein lipase (2 & > THAT 5 Z &
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NEE SN TEY ., fimbriae 1O lipoprotein 23EME DAL T &H 2 AIREME AN HEHE &
TV 5D (26) . FHEE H K lipoprotein | Triton X-114 % FV 7247 CTiX Triton
X-114 FHIZEME S D Z ENE SN TWD (23) DT, AFECTHW L
fimbriae H' @ lipoprotein (% LPS & [RIERIZ fimbriae N HFREINTWNDH EEZ B

ARz Triton X-114 12 & > T4y S 4U72 fimbriae 121X P gingivalis-LPS
& P, gingivalis-lipoprotein 235 & L 23847 L TR Do T2 72 D2 i HER @ priming
NI N2 o T2, L LIRAF P gingivalis-lipoprotein 237> T IL-8 FEAE &
FHELILEEZIOLND,

Lipoprotein (Z X 2 #ifaiEM:{k1x CD14 ¥ X OV LPS binding protein (LBP)
KEMETHDH Z L (27). £7-LBP & CDI4 #/ L C TLR2 L AR Z KT 5
ZENMESIN TS (28), X HIZ TLR4 KIE~ 7 AL P gingivalis FIRIZ%S
LT, A MIAVPEEZRLIENTLR2 R~ T ATIHRD LN hoT b
DO (29) 1 P gingivalis FIEIZTLR2 ©O U H > RaffoTW5723, TLR4 D
Uy RERio TWRWI & &/ L, P gingivalis-fimbriae ¢ H SR 502 fIlISTE M
2’ P. gingivalis-fimbriae H'® lipoprotein TIL/2 W 02 &E W I ik E XFFTHH DT
H D

F 72, LPSZ X o T priming % 32 1F 72 4 HERIZARBRE ([ AL S 7z

fimbriae [ZI0E LT, HEIEGMED Oy OEAZEIE T ENEEINT
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(Fig. 2). Mg® "DFFE L7 WGfE, £ 72, HUBointegrin HUA TLFHERZ AL L
TRETIE, MR EORD & & HIZ, Oy OEAEDED LT L,
fimbriae 1%, #EMAL L7=4FFHERIZ Bointegrin 2 L CHFE L. fERAIINE %2
TERDZEIRENT-, Z O AIZEI LTI fibrinogen & WS R S FELI L T
V72 (unpublished observation)., P gingivalis-fimbriae & P. gingivalis-LPS 13 & %12
TLR2 Z 40 L 7= AR EE R & 5 5 23 ML accessory signaling & 7= (3 ligand binding
receptor (TLR1-2/CD14/CD11b/CD18) DRI G-C BT RAR D87 — L &Rt o &
DEE STV D (30),

L L7236 P gingivalis-lipoprotein B 5- 0 A REME 2 FHE L 7= 524X
72 SHUTUNRYY, Triton X-114 2P fimbriae (ZI3AFHERIT IL-8 PEA & 35389 21
PEIZZ< BTN LR bz~ 7z, Polystyrene tube (Z [EFHAL L 7= Triton
X-114 ZLEE fimbriae (Z4FFERIZ K U C IL-8 FEA 23538 L7203, B @ fimbriae
EREEDISE T - 7= (Fig. 3b), 72, Triton X-114 ZLEE fimbriae |2 & 5 HAZEKD 1L-8
PEAERR T MIERAAHIEED HIVT, 580058 S d Pams, peptidoglycan 38X TNLPS (2
HRTE LGN EDTH S Z EWVirn->T- (Figdb), £7=. P gingivalis-LPS |2 X 5 H
RZERD IL-1B PEAEITAF TP ERD priming & [AIER LA-14-PP DB L T e o7 2
&G P gingivalis-LPS #Z 54910 LPS & 13572 5 A HEM 78 IL-1p PEA 27538 L

TWHZ EnEZXZOLND (17),

27



P. gingivalis-fimbriae |23 6 FHH VD | f HIL< 040 LTV D DD type 2
ThHhbdZ &, F7- type 2 fimbriae PRA P gingivalis DJJFEIEN EW T & 23 fE S
NTW5 (1), P gingivalis KROH D type 2 fimbriae R A KK, ATCC53977 ¥k 5
fimbriae L BEX DN DOH—DF X7 kR L TEDOY A I A iFgiEEL
BB T~/ & Z Atype 1 fimbriae LV @ o7 WO RER (R¥EEK) 15T
WD, AR type 2 fimbriae & W2 HE 2 1 D Lo < MV 72 fimbriae DFF

WEOEEMEIZERBDP D ST DO THRREZ RS RN 2T,

PLEDFERING AT K O HE O &\ P gingivalis FH2K type 1 fimbriae,
type 2 fimbriae, lipoprotein 35 X OV LPS Z % L, =45 % HVNT P, gingivalis

Ry O B RGIETEMACE OARZRE L TS BERDH D LB bND,

28



FB2E . v /uJf FLXBHFHERDOR—R—F X% 1 NEA

I D A T = X 2

i3

il

~ 7 a7 A4 NX, ZOHEENE & XN HERD respiratory burst D HI]
~/u 77—V RDRIEMERA T 4 == F =0V A A CPEAEOIMSI A2 ST
PIRIEEME 2 FFS 2 & NG S CT& 72 (31,32), EM703 & EM900 (&t B A= fiy
BHERFFEATIC CIEL ==Y 2u~A 2> ADH LU 12 membered ring
derivatives Tob V), HFLETEMEIZ R W FIRIEE 2 H D Z LR @mESN TN D
(33,34), TN D DOEHFNC L DPRIEFEMITFEE LT DML O A Fh
A VPEARZIHIT LA BUTREIND Z EDRHME SN TNDD, 4FHEK
HREIC KT T ERICBT 21372, ~7 r T4 RIZgFEk, ~orm 77—
V. BHERIR L Do MO ICER S, 2L oMb o< b &k
HENdZ EnbhoTWD (35-37),

IR ERITIR IR 2 — 43 2 7200 T < HHARMEE I b B & El 2 Rio ¥
(38), UFHERIL 3 DD EIR D REBIE & FF-D ¢ resting 7 fRHE, priming %52 1T 724K

E. IEMALENTIRIETH D (39), LPS X° Tumor necrosis factor (TNF)-a O il

[ANARN

s

B2 T TP ERIL, priming 252 72 ARHE L 72 D, priming & 52T 7o i ERIE
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N-formyl-methionyl-leucyl-phenylalanine (fMLP) 5D HIICr1 3572 &, 5 2 DH#|
PIZIS2E U superoxide anion (02) ZPEAT 5, O PEARESE T HiE MM
NADPH oxidase (34F FERDORETE O LI E - T, MEfE T cytochrome bsss
(p22phox & gp91phox /NOX2 @ 2 DOEHE Y >/ 7 &), 3 DOHE M D %
> X7 & (p4Tphox, p67phox. p40phox)F L ONGTP 7 — (Racl D F 72X RAC2)
ICR VR EIND (39), Or (THIRT 2 4 OfeE bR G B 130 R A %
BT 5 & & bICHBMEEL LIS EZTRER D20 THD (38). 4FEkIC
K20y EEIT~I7m T4 RIZEVIHISND ZEDRRINTVND (40-46)7°,
P & e & OFRER B EEHRE SN TEY (47-49), ~7 1714 RRHIRAE
ERZRZ 3T AN =X L OWTUIRERHFZEN S,
ZOWFRICENT, 6FHDO~Y 7 1T A RO FHEROIEMERRF PEAIT &
ETIREFARZ, Thbb4aoO~ruaT7(4 K, mAa~vAf vy, TUVA
oAy, axxAn~vA vy, vV AavwAf vy, FLT2Oo0Ox) A
~ A T HEDFELEAR EM703, EM900 D& 6 FEDHHIZ v 7=, pH 8.0 LI LoD
FFTFT~ o r T4 REROTHHRERARTLIES 5 Z LI X D BRMIZ Oy 7
EEIEIT D ENghoT, w27 1 T4 Ridresting 724 HERIC S | priming %
ZF R ERICO AR T o2, TYVAT~A 2 E NHCLIZ LY ZFDHLY A

BN ESND Z & R T AR A G-, TR~ A X LPSICL D
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B WMAERIIZE S cytochrome bsss DIEBUZ BT G- X o722 &6 7
v Au <A 2 H NADPH oxidase DIEMALIBEE 2 #1f 325 DO T2 Z &N

3o T2, EM703 & EM900 (&, ZEFEAY pH (7.4) (28T Oy PEAE ZHIHI L7,

Mtk L 05tk

7V Ar~A L Pfizer Pharmaceutical Inc. X W 0 52 % 7=, 7
vRAuvwATr, ) RAuavwAT Ly, axvua~vAr,. v AuvAL Ty
< LKT Laboratories Inc. (St. Paul, MN) X WA L7-, EM703 & EM900 |L#b
FHAER LB, 0LV nh5ae% i, ~7unJ A NV AF LA
NVIRFY A K (DMSO)IZ T 10 mg/ml (Z¥&fiE U7=, LPS I% Escherichia coli
(E.col) K235 H¥KDH D% Dr. Floyd Mclntire &L ¥ 735 X iuiz (14),
Cytochrome c, phorbol myristate acetate (PMA), Histopaque 1077 /X Sigma
Chemical Co (St. Louis, MO) L W & A L 7=, fMLP iZ Vega Biochemical (Tucson,
AZ)X VA L7, Dextran (477 : 200,000-300,000, LPS-free)i% ICN
Biomedicals Inc. (Cleveland, OH) L ¥ i A L7z, Triton X-100, p-nitrophenol
phosphate, 2-amino-2-methyl-propanol,

H-2-hydrocyethylpiperazine-N-2-ethanesulfonic acid (HEPES), DMSO (%
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Wako Pure Chemical Industries (Tokyo, Japan) & ¥ i A L 7=, FITC £ anti
-CD11b mAb, Bear-1 | Sanbio (Udan, Netherlands)?> HHEA L7, ~ 7 A
anti-cytochrome bsss mAb (ZH# =F R#dZ (BIFKF) 605 37 (50),
FITC 3% ¥ % anti-mouse immunoglobulin G (IgG)i% Kirkegaard & Perry

Laboratories Inc.  (Gaithersburg, MD) & Y A L 7=,

FHER DR

AFRERITFEEMN RN L2 7 o7 ¢ 7 —ORME R S, 7 =
T U v LAEGEEEAE L THY, L0 FETHE Lz, Rinskz 7% 2 b
Z AT K0 TR E Ltk AILERE 4y & Histopaque |[ZEJE L, #=ILIiZ LV 4
HER & BLEEER A S Bl L7, TP ERICERAT L7 AR BRI RER B4R (0.2%)12 T
MBRE UTe, 47 PERE IS ZFRAET 2 MG # v /X7 134FEk % 20% Histpaque
CHEE L72ObELT 2 2 I LV ERICHRE Lz, HFERIT, 5X 106 cells/ml
1272% X 95 PBSpH7.2 ([ZiFH b S E72, 25 LTHMEINTZ DT, 96%LL 1

DIFHRERTH Y | HERDIBAIL0.1%TH o7 (5, 6).
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FHEROBEE

I ek (1.25%105cells in 50 p) DEFEIZIIAR Y AF L o F 2 —7 % F
Tzo Fa2—713 1% IMIET 2 #R coating L. £ D% 1 ml ® PBS (2T 2 AWk
W L72b D& W, 2O coating HAEITAFHERIC X 2 FERF ANEME L Z1HA S

BB DIITo T,

{

LPS & L< X fMLP (2 & ¥ priming %3 724 FER O R

LPS |2 X 249 ERD priming (X, #FHEk (1.25X 105 cells in 50 pl) %
LPS (10 ng/ml) BL 1% 1ML & HI2 37T°C T30 &R L., 1o/, TDH%
PBS (2T 2 \WE# L 7=, fMLP (2 & % priming (. & Ek % 1 pM fMLP & 1 mM
CaCle f#1E FIZT 37°C, 5 4y [HEE LTV, £ ORI LR 5X 106 cells/ml

2725 X 9 PBSIZIGWE L7,

FHERIZ L 5 O EAEDOHIE

fMLP FIEIZ K 5 O PEA : Og DPEA T superoxide dismutase &5z 4T
hZ7 o sbeDETICEVHELZ (B), LPS L5 L7cObAFHEk (2.5X106
cells/ml)% 1 pM fMLP (2T, 20 uM cytochrome ¢, 1 mM CaCls, 0.2% glucose

FAE T2 87°C. 7 4Bl L7~
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PMA X% Oy EAL
Bk % 1 mM CaCl, & 20 uM cytochrome ¢ 7#7E (2 30 43 PMA (10
ng/mD (ZTHRK L T, EAINT Oy ZHIE LT,

&I LD O DFELE : priming &322 FHERE 1% M4E T coating
L7zF =—7 % AT 20 uM cytochrome ¢, 1 mM CaClz, 1 mM MgSOy4, 0.2%
glucose 77E F T 37C, 60 3ffHlA > F=X— kL7 (5),

Oz DRFIE : 5 D%, 4 Ek% 3,000 g, 54k L, 20 EiEoD 542
nm, 550 nm, XV 556 nm (2B DUSEEEZRE L, 3 2DEN 5 isosbestic
point Z K&, HD 550 nm OWIEEEZEHTZ, Z OfEN S cytochrome ¢ DY

£2%% 0.021 pM1 %2 VT O DEEZFRE L2 (5),

MR DT AT Y 7 4 2T 7 X —BIEMEOHIE

HHEROT VI Y 73 A7 7 2 —REEIE, 0.5% Triton X-100 OFFFE T
THEME % TR L LRTE M4 . Triton X-100 FE(F1E FIC CHIIRRmICHIET H15
PEZREL, 2 22T 22 TRHELE B) TAHY 74 AT 7 X —EE
P41 p-nitorophenol phosphate (1 mg/mD#J&E & LC0.1 M
2-amino-2-methyl-propanol (pH10.0), 10 mM MgCls #1{Z 37°C T 60 4y S s

SH, FO%, 0.02M NaOH Z¥MM L, 2000 g (2T 5 4@t L Gl iass &
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FiEEGT, BEIED 410 nm ([ZB T AW EEZRIE L., MldRmo7r via ) 7
F A7 7 Z—YiEMH (-Triton X-100) O#7EM: (+Triton X-100) (2% 2 EE&

& LT, R E T Lz,

CD11b & F F 7 v A bsss DRI

CD11b % secretory vesicles, specific granules, gelatinase granules O i
RO~ —J1— & L CTHWEZ (51,52), FHEK (1.25%10° cells in 50 ul)% .
FITC-conjugated anti-CD11b mAb (1 pg/mDIFLE ., JKIEH T 30 oA > F =«
~R—hk L7z, F h7 7 A bsssiZ mAb 7D5 (1,000 {5 L7z A 7'V F—~#%
i~ o 2 DA Z IO TEEHIZHE > THIZE L7z (50), 4FHERIFOKH1IZ T 30 43
A FaX—hFL7%, PBSICTHEH L., 512, FITC-conjugated goat
anti-mouse IgG (5 pg/mDAF1E FC 30 73 L=, PUAOHFHFER~DREA X
71 —H%A k A—%— (Ortho cytoron, Ortho Diagnostic Systems, Westwood,
MANZ THHT 24T 272, #3K 5,000~100,000 D4FHERIZ DU Tt AR A E
L. A& RITHOEIRE OYYE, mean fluorescence intensity (MFD) & L CFE&

L7,
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Sephadex G-25 (2 & 5 fiLiE D& VigiE

FRZIE AT T A A Z A (EAE 18 mm, %5 131 mD) % vy, PBS
TA{l L 7= Sephadex G-25 & AV 7=, 43 Hil% 3 ml/tube T1T - 7=, Void volume
L total column volume |XFNENLT VT I E 2 AN T X ) —)LDOG
L8 % Assonm OWOEE L U CHIE LIZRER LV REE Lz, BARICERE LT
MR D> HEREL L 7= 1% % Sephadex G-25 IZ T L, IWHEIN=&{T7T7 7 23

D& NI IRE L pH #HIE LT,

wat T

FERIEL, PE R L LR LT, M EOREEITZY Yy F b
vV aaya—HF—0 StatView II 7’1 77 &% T Analysis of variance
fi#HT & Scheffe:s D F-test Z 04 TRHM L. 5% Al DG CHE &4

ELT,
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i S

HFHERD LPS (2 & 5 priming lIZRIETT VA~ A L DOF

THFHPER (2.5% 100 cells/ml) % 7 VA <A L2 (50 pg/ml) & 10%I00 15 171E
TIC37TCIZTH R Lc, EO®%BEE L., Hitl T 1%IMPEF/E T C LPS (10 ng/ml)
wZ., 37°C. 30 s Lic, &%, P ER%E 1 uM IMLP (280 37C. 7
SR L., PEAESNT Oy ZHIE LT, Fig SalZRnT L9212, 7YV AR~ A
22T 60 RIS A Z LI K D MLP HIlI Oy PEA TSI S 7z, miLER
IZB1TF D 0%~30%DMIEDHRER LT-E Z A, 10% L EOMENRT VAr~
AV DOHHIBN RIS ETH D Z L AVRE N (Fig 5b), BILELIZEBIT S
e DREOT VAR A TV AZDOWTHANTE L 2 A 10%MIEFE FTT VA
0~ A AR BRI ER D IMLP %I K 5 Oy BEAZ 40 L 7= (Fig.

5¢),
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fMLP-stimulated O, release
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Fig.5 AZ inhibited LPS-induced priming of neutrophils for enhanced release of
fMLP-stimulated O;".

Neutrophils (2.5 X 10° cells/ml) were pre-incubated with AZ at 37 C. After the pre-incubation,
neutrophils were washed and then further incubated with LPS (10 ng/ml) in the presence of 1%
plasma at 37 °C for 30 min, followed by stimulation by 1 uM fMLP at 37°C for 7 min. After the
incubation, neutrophils were centrifuged at 3,000 g for 5 min and O, released in the supernatant
was determined as described in the Materials and Methods. The results are the means = SE from
six experiments. *Significantly different from the results without macrolide at the 95%
confidence level.

a) Requirement of pre-incubation of neutrophils with AZ. Neutrophils were pre-incubated
with PBS (e) or AZ (50 pg/ml) (o) in the presence of 10% serum for up to 120 min at 37C.
After the incubation, cells were washed and determined for LPS-induced priming for enhanced
release of fMLP-stimulated O,".

b) Dose effect of serum on the inhibition of priming by LPS. Neutrophils were incubated
with PBS (e) or AZ (50 pg/ml) (o) in the presence of increasing concentrations of serum at
37°C for 60 min. After the incubation, cells were washed and then incubated with LPS plus
plasma, followed by determination of fMLP-stimulated O release.

¢) Dose effect of AZ on the LPS-induced priming of neutrophils. Neutrophils were
incubated with increasing concentrations of AZ in the presence (©) or absence (@) of 10% serum
at 37 C for 60 min. After the incubation, cells were washed and then incubated with LPS plus

plasma , followed by determination of fMLP-stimulated O release.
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F TR~ T V2 a~ A 2 OVERIZKT B g O ENZ SN T
ATz, Mfi% % Sephadex G-25 (2T L, & MARE Awonm IZTE=H — L,
FNENDOESO pH ZWE LTz (Fig. 6), 1T T TOEHEM void volume |2
HENT7, Ny rEOBEIEE WV pH 28 Lz, TNENOE N, 7TV Aa~
A T DEFHPERD Oy PEAENKIFTRBEEZM NI, To5&, TYVAnI AT
TV pH ZoR L2 % 10% x5 Z 2KV IMLP (2K % Oy PEADN
Ml s s Z 3ol (Fig. 6), ZORREIFFTHHDLE LT, Bl
MIFITIETT VA r~ A 22K 5 IMLP O Oy PEANHINEF &2 #9509 5 %) 23

BNV E NI FERESG WD,
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Fig. 6
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Fig. 6 Characterization of serum components that mediated AZ-induced inhibition of
fMLP-stimulated O, generation by LPS-primed neutrophil

Serum (2.6 ml) was fractionated on Sephadex G-25 (total bed volume: 131 ml) and fractions
(3ml/tube) were determined for protein (A280 nm) and pH. Neutrophils were incubated with
each fraction at 10% in the presence of AZ (100 pg/ml) at 37 C for 60 min. After the incubation,
neutrophils were washed and determined for the LPS-induced priming for enhanced release of
fMLP-stimulated O,". Results are representative of three similar experiments.

A, A280 nm; o, pH; e, fMLP-stimulated O, release.
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FHEROMEFIC LD Oy A, EIRUILGFFED PMA IZ L5 O EAIZKIE
TvruTA FOEZE

TR SEERIZ I\ T, Sephaex G-25 77 BIZ 1T 5 /Ny T BB 43 (TR 2 0 %
BHEFIW LI LD, Ny EBEZIE NaHCO; BE TN D 2 & AVURIE
SNT=DOT, LTNOEREZIT>72, MLP T priming % 52T 72 i HERDfH I X
% Oy FEASKIET NaHCO; DEELZ T ) Aunv ATy, TVARTA T,
nXxAnvA Ty, 77 AawA AT DOW TRz, fMLP T priming %
ZAF 2R ER % L 2.5 mM NaHCO; (pH~8.0) 1FE FC.~7 1 74 N CHIALHE L,
ZOBYPEF LIz, VT, MEIKIC LS Oy EEAZWIE L, ~/urT4 K
IR EEARIFPEIC A SRR X D Oy FEAEZ PNl LT- (Fig. 7a), M2 R~ 27 =
T4 ROBIZ L > THZ > TV, TNOHDORERIZ, ¥ 27 77 A K3 resting
7RI ER & [FIERIZ priming 232 1 T FFRERICH M BELX 52 5 2 L2 LT 5D,
AT, MLiFIE NaHCO; IZ L VAR TE, €D Z L1id O EEADOIHNIZI T S
MG DEEFI DD &b FHEREF N pH 2 @< T2HZ L THDHILERLT
Wb, FEEE 10% MmiED pH X 8.1 ThoTz,

WIZ PMA BRI K% Oy PEAEIZBIT A~ 0 T4 ROEEBEFHI,
Resting 72 #F 1 ER & 10% MLIEFF(E F T 37°C, 60 yfEl~7 10 F 4 FCHILE L T

Bevg L7=1% .1 mM CaClx & 20 uM cytochrome ¢ 77E FIZ 30 47[#] PMA (10 ng/ml)
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TRELEASNTZ Oy ZHE LT, = A~ eI ) Aua~x A
IEBRWIHII R A RS R o2, TVRRAf v bafd iAo~ A Ut
PMA I £ % Oy PEAEZ R | L7 (Fig. 7b)y THHDRERNL, v/ 1
7 A Rid resting Z24F T EK, priming % 52 \F 72 4F PERDBITIAEH L, PMAIZ X
DRI, priming % 52 F 72t DA ERRKIC X D Og FEA LMFHIT 2 2 L 03 0ino
Too TLT, HHERIZE D O EEADOMFIZIRITT VAR~ =0 F TR

ovAyr>r7I7AuvAf > 2AuvwA T UDIETHH- T,
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Adhesion-stimulated O, release
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Fig. 7 Macrolides on adhesion-stimulated or PMA-stimulated O, generation by
neutrophils

a) Effects of macrolides on adhesion-stimulated O, generation by fMLP-primed
neutrophils in the presence of NaHCO:;.

fMLP-primed neutrophils were prepared by the incubation of neutrophils with 1 uM fMLP in
the presence of 1 mM CaCl,at 37 C for 5 min. fMLP-primed neutrophils (2.5 x 10° cells/ml)
were incubated with increasing concentrations of macrolides in the presence of 2.5 mM
NaHCOs3 at 37 C for 60 min and then washed, followed by incubation at 37 C for 60 min in
plasma-coated tubes, as described in Materials and Methods.

e, Erythromycin; O, Azithromycin; A, Roxithromycin; /\, Clarithromycin. The results are
the means + SE from three experiments. *Significantly different from the results without
macrolide at the 95% confidence level.

b) Effects of macrolides on PMA-stimulated O, release

Neutrophils (2.5 x 10° cells/ml) were incubated with increasing doses of macrolides in the
presence or absence of serum (10%) at 37 C for 60 min and then washed followed by the
stimulation with PMA (10 ng/ml) at 37 °C for 30 min. After the incubation, cells were
centrifuged and O, released in the supernatants was determined.

e, Erythromycin; O, Azithromycin; A, Roxithromycin; /\, Clarithromycin. The results are
the means+ SE from three experiments. *Significantly different from the results without

macrolide at the 95% confidence level.
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fMLP(Z X Y priming &3\ 72 FHEROMAERNIC L 5 Oy EEEITHTEHT VA
n<vA T OMBER~DELT E=U LDE

WAk 7 = MEIT7 VA~ A VBRIV IANLTE RN T U A8
~A VOB RET D Z ENRESNTWND (36), BERIELSPERICKT S
ToAuYA O OERICEB T DET VE= U ADREE R B0, TURA
1~ A 3 C resting 7R 4FHERZRIALER L, & D% fMLP (2 X Y priming 21T\,
BRI LD Oy PEAEZRNE LTz, BARAFTERIL, 7V Ar <A v L 10%
If{E. 20 mM ¥ b7 =0 LFF(E FC37°C, 60 27 (195548 L 7= t4 ¥ L.
Z D% PBS ICE HIZ 30 43 2MYEFE LTz, £ D%AFHERA IMLP IZ LY
priming L. 1%IM4% T coating L7=F = — 72T 37°C. 60 /353 L CTHEIC X
% Oy FEAZFHRIZ, 7oL, TVAR~YA VAL DMERIRC X D 00 FEA
ONHN XA B 372 3o 7= (Fig. 8, column 1),

—HT, FHERET VAR~ A T MIEFE FC1IREE LS L7
%, HALT E= U LEBML T2 REGE LIZBRICIE, 7Y AR~ A U3t
ERNEIZ XD Og PEAOIHIZ 7R L= (column 4), i ERZ (LT =T L &
ToAAYA v HHWVIEET =T AL MG E 1 REGE LEOK, IMIE
HOHNIT VAR A Tl 2WEEE LA, AR LD O FEAT

WL Z TIN5 72 (column 2, 3), 1 REFE A AL T V& =0 MFLE T T,
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e L% 2 WIEEZEB LT VAT~ A VUV UFE FTITo 72546, Oy
FEAE DRI Z 572 (column 5), Z D Z L 1THALT v F =7 A ORI G
IOVBRESNDZZLEZRLTND, TVARYA U HDWVITMIEFEFT1
WEEE L, ZTOBRIMIEFE FTHELT v B2 0B WEIT VA a~ A ¥ U fF
TEFTHALT v E=0 L& 2 IREFER LA, BRI X 5 Oy FEA TN
5T 720> 7= (column 6, 7),

INHORERIT, TVRB~A Y URME LRIz Sl IO
IR EFFE L, MIE LRI Z ST VA r~A > ORI LM 2 5
5 ETHEEBEZT RN LERLTND, TRTOLRMBFICBNT, 1 kE#E
BOWFZENTHAERIZITE L 5 27277 (data not shown),

WAL T o F =7 LT Fig. 5 & [A US4 T cytochrome bsss DIEBLIZ 2 % 5-
Z 7203 7= (data not shown), ¥ LT =7 A (20 mM)Z L HARIZA SR IZ
K% Oy FEAICBIIE 2 R oTc, ZrurF iy vrAu~A v Ot %
FIERZTZENMESINTND 36), ImM D7 18 Oy pEAH KA
T o707 eaaX NI OFRRTIIHND Z L3 TER)N ST (not shown),
MIEFE FICT YA~ A 22 CTHIAER L2 h BRI LT =0 AT R
BRIl VW IORERIT, LT V=T ART VAR A VU DOHY A

HuPLE L TW D ATREMEZ 7RI L TV %,
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Fig. 8

Adherence-stimulated O, release
15t incubation 2" incubation (nmol/2.5 X 10° cells)

Column . " -
no NH4Cl AZ serum NH4sCl AZ scmmo 1 2 3 4 5 6 7

1 + + + - | = =
2+ + - - - +
3+ - + - + -
4 - + + + - -
5 + - - -+ +
6 - + - + - +
7 - - + + + -

Fig. 8 Effect of ammonium chloride on AZ-induced inhibition of adhesion-stimulated O»
generation by fMLP-primed neutrophils

The effect of NH4Cl on the action of AZ was examined by the pre-incubation of resting cells for
further 30 min. Washed cells were primed by fMLP followed by incubation in plasma-coated
tubes at 37C for 60 min. Column 2-4: Neutrophils were first incubated with NH4Cl plus AZ,
NH4Cl1 plus serum or AZ plus serum followed by washing and second incubation with serum,
AZ or NH4Cl, respectively. Column 5-7: Neutrophils were first incubated with NH4Cl, AZ or
serum followed by incubation with AZ plus serum, serum plus NH4Cl or AZ plus NH4Cl,
respectively. Results were means + SE from one experiment performed in triplicate.
*Significantly different from the results without AZ, 6.67 + 0.06 nmol O,/ 1.25x10° cells at the

95% confidence level.
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SERNF BRI T OVLPS (2 X Y priming % 3%} 72 iFHERIC I8 1) 5 BRI BHRE 12T
THRT AU DR

LPS < fMLP |Z4FHFERIZ/EH L TR A 24 2 L 2R STV D (5),
HERIPLAE TP ER 3 D VWNE LPS 12 & Y priming &% 72 FERCOT VDY 7 4 A7
7 #—<E., CDI11b, cytochrome bsss DIEIEHLUZT A~ A L BN ED K D 725
Bh 52 D0 R, HFPERE 10% MIEFLE T2 37°C, 60 7 Y 2m~
A R RS LTt LPS AFE T & 2 WIEIEAFE TIT 1% T 37°C,
30 s Uiz, Bk, 7 h U 74 A7 7 X —F, CDIlb, cytochrome bsss
OFBLZWE LT, Fig. 91T K 51, AR TERICENTT A DY 74
7 7 Z—1E, CDI1lb, cytochrome bsss DIEHLULT VA1~ A ¥ DFEL T 72
Mmole, £lo, TNUHDGTDLPSICE AR LT VAu~A VDA%
Fipnodz, WITL THT 72 EBRTIET VAR~ A V2 F LPS I X D HFHERD
priming % MIEMEAEMEICINHI L7z (Fig. 9d), 2N HDOFERIL, 7oA~ A v
2, BEERLIZE D LPS ORIMISZERICEET 20 FIEHT 2 b O Tidnz

EETRRTHEDTH-T,
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Fig. 9
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Fig. 9 Effect of azithromycin on the granule mobilization in neutrophils

Neutrophils (2.5 x 10° cells/ml) were incubated with increasing concentrations of AZ in the
presence or absence of 10% serum at 37 C for 60 min and then washed. The washed neutrophils
were used to determine the expressions of alkaline phosphatase, CD11b, or cytochrome bsss.
The washed neutrophils were further incubated with 10 ng/ml LPS plus 1% plasma 37 C for 30
min; the fMLP-stimulated O, release and the expressions of alkaline phosphatase, CD11b, or
cytochrome b558 were then determined.

a-c) Effect of AZ on the responses of neutrophils to LPS. Neutrophils were incubated with AZ
in the presence of serum (10%) and then washed, followed by incubation with PBS (o) or LPS
(10 ng/ml) (@) in the presence 1% plasma. After the incubation, the expressions of alkaline
phosphatase (a), CD11b (b), and cytochrome b558 (¢) were determined as described in
Materials and Methods.

d) Effect of AZ on LPS-primed fMLP-stimulated O™ release. Neutrophils were incubated with
AZ in the presence (@) or absence (©) of serum (10%) and then washed, followed by

determination of LPS-primed fMLP-stimulated O»" release. The results are the means + SE from
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three experiments. *Significantly different from the results without macrolide at the 95%

confidence level.

fMLP (2 & Y priming %3 72 F P EROMEREIC & D Or EAE~D EMT03 &
EM900 D

fMLP |2 £ ¥ priming % 52T 724 F1EKZ EM703, EM900 & 5V NE T ¥ A 1
~A b, pH D722 HEPES buffer O T 37°C, 120 /riksE Lz, Pk
L 72 4 EK & I C coating & L7=F = —7 C, 37°C, 60 Zrffitsa L CTfF5H
I XD Oy PEAZ Tz, Fig. 10 12789 &L 512, 50 ug/ml @ EM703 [LAEERHY
72 pH (7.4) TRHEMNIAIERBLIZ XD O FEAEZMEI L. 100 ng/ml © EM703
XL VRV Z 7R Lz, & 72 EM900 (100 pg/ml)d, pH7.4 TR ZR L=,
EM703 & EM900 (34 FERY72 pH FCTT V2~ A ¥ L 0 S BAGIC/ER LT,
T VAR A Y ATAEBR R pH I THE R 215 5 729121 100 pg/ml O

Eapgte Lz,
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Fig. 10
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Fig. 10 pH-dependency of the effect of EM703 and EM900 on adhesion-stimulated O>
generation by fMLP-primed neutrophils

fMLP-primed neutrophils (2.5 x 10° cells/ml) were incubated with macrolides under different
pH values at 37 °C for 120 min and then washed. The washed neutrophils were incubated

under adherence condition at 37 °C for 60min and then centrifuged. The amount of O in the
supernatant was determined. Macrolides: @, 0 pg/ml; o, 50 ug/ml; A, 100 pg/ml. The results are
the means = SE of three experiments. *Significantly different from the results without

macrolide at the 95% confidence level.
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LE

FERAF TP ERIT, MAEAEAE R CTLPS & D WL MLP L4 52 & T
priming Z52 1 F 72 dRAE & 70 D (5, 39), MERIHAFFERIZ, MLP RoAFHEIZ K 5 Hili
2R L THDED Oy ULFEA L7213, LPS IZ XY priming %52 1) 72 4F HER IS
fMLP, F7- M@ fF(E F COTF 2 — T ~DFNBFIISE LLED Oy FEAT D
(5,6), F7= fMLP T XY priming %52 ) 7= i P ER AT B ICBURICROR T 5, A
WFZE T, R A 32 T TR WAFHERES U8 priming %521 72 4F R ER O TE M R 32
PEAICKIT D~ T4 ROEELHT~TZ, £, JML T RWirHEkE ~
7174 RCTHIALHE L .LPSIZ L% fMLP #¥# O PEAE D priming 0% 7=,
S BIZLPS & H VNI MLP Cpriming 252 1 J 72 4fHEkZ~ 27 1 7 A4 RCTRBEL |
FTERRIC X D Oy PEA Z3TM L7,

ToAR~A VR, Bl E LD 7R W BRI IS ICEA L
FER L L CLPSIZ X % priming ZHifl L7z, 7 Aa~A 2 U BRI 7220 R %
T DI DICHERFFIILLTOM@MY Tholz, (1) 7YV RAr~A ¥ UAFHE
T TP ERZE 60 73U B3RS 52 &0 (2) 10% LA EOIMGEEZRINT 5 Z &
(3) S0pgmlLh b7 V2~ EAND L (Fig5), 7VAR~A T
DRSNS T D MiE DRE D L ZD—2FpH 2 HIFHZ & T

HbHZ ENbooTz (Fig 6), 4D~ 7 174 K% 2.5mM NaHCO; {77 F C
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fMLP (2 & Y priming 32 F 7= 4fFHHER L 85895 & MEIZ L D Oy BEADNHI
S5 ENBIE SN (Fig Ta), ~7 12 7 A R E BRI LFHERD PMA i
XD Oy FEAOIHI B Z L7 (Fig. 7b), Z O X 9 ZHMLiElE NaHCO; TfY;
AT EnmhoT- (Fig. 7a,b), 372 b~ 17 A ROZMRIT pH (KA
Thoto, O FEAMBIZDIEOBI T, 7oA RY A v r=aF A<,
> ) AavA o> AuvAf v Tholc, =) Au~vA L, O
PEAINEIZ R T DT INTh - 72,

TYOARYA T PERICER S5 EMRNICRDIAEND Z &N
WESNTND (36), HFTERICE DT VAT~ A 2 DI IABDFESAEIE
pH8.7 THV (36), n¥ L Au~A LV OE Y IALDEESA T pHS.O TH 5 &
END (55), ENOWETIZ, TVRAT~A 20 O IARTIMIEERAEME T
WZEPWREINTWVD (49), 7272 ZOWE T, aFHEkE OREEOMIFIZ LD
pH D2 biX, AW 55, RPMI 1640 <> Hanks balanced salt solution |Z#& & {EH
N HTOAEHE SN TWEAREEIISETE R, =) Auvx A, Ee7 7))
AR~vA T UOWYIAREIT VAR YA T X VIRLS, 60 5UNIZT T h—IZ
ETDHZERRINTND (35),

AW TP ERIZIMEFEE T T oA~ A o 2R ANl T

FoTAIIHINDE, TVRRYA U DOHFERD O FEA D HNHIITE M)
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HRTLZZEEZRB LI BT v E=T DI A M T 22 BoHDHVIEPMA
FAAE R TO MLP (2 K D Bk 2 895 2 & . 2 oMy v Y — 2N E T L
AT LR EBEET D Z LA MESNTND (58), WikTvE=U Ll
HaX AT TERNS T VA u v A DA E L RET D 2 & RN
TS (36), 7 v X IMLP FIIIZ K5 Oy BEEAZ I L 72D TR
ICIHER T& 2o tz, L LEILT =0 JIIHI LR > =D T T D
FRAEAIT o7, IMLP IZ XV priming 252 ) 72 R ERZ LT =T DfFAE T
(T VAR A VAT D & APERIRIC KD O EAICKHT LTV A=
A2 OMBINRBER Uiz, HERE T VA r~ A O R L 7RI LT
VEZYLERMLTOE(ET V=0 AOMFITBO b oT, ZTDZ
ST B AR HIRVIAENT T VA n~ A T OERICITREL
RNWZEERTHDOTHDH, ZHOORIRIE, LT v E=ULRnT7V AR~
AT OB IAHRELE L TWD ARt Z R~ LT\ 5 (Fig. 9), 7o, k7
YE=T A, LPS 2K Y priming #5272 liFHEk a7 A g~ A UV UFIE T H
UVMIIEFFAE F TR LT, cytochrome bsss DIEHUC A 5.2 7p o 7=,

ToAR~A VU BRI RS K OVLPS (2 XY priming & 52 ) 7 4
HERDOE FIZBWT, T h U 74 A7 7 X —F, CDIlb, cytochrome bsss D%

BB L2272 (Fig. 8), TN HDOFERIL, TV Au~A v N fERDEHE

53



ICHBE 2 DL O TER<, LPS O 7 /UREIZE VT NADPH oxidase O
I R—FR 2 N TH D cytochrome bsss DIEITLHE 2 & T, A FEEER OB BIZ/EH
L722WZ EZRLTWD,

LPS |Z X ¥ priming %52} 72 4FHERIZ IV T, cytochrome bsss (A B~
BEIT 5 Z EOURIILTWVD (54,59), LPS & 552 L7-4FHERCTlX, p67°"* CT7
<\ pd7PhX DHERAEA~DIEREE) S, LPS & O3 IZ#HEV N T MLP THIIK L 7= 4
ERICEBWTIL, Og FEEIZf LS T pd7rhor b po7Phox B EhMERE XD 2 &N
WEEINTWD (54), Cytochrome bsss DREBILHEITT VA~ A Il kb8
BT RNDTT VA~ A 2D 0y PEAIHRNCIT 2 EER1E cytochrome
bsss DAMIAIE~DFEE) TIL 72 < NADPH oxidase OAFHGEFL, Fi (2 pd7Phox & pe7Phox
DIE~D N T 20y — 9 ThdHEEZHBILD, LPS 1T X5 priming (230
TIEMERY NADPH oxidase 7235 S 41T < HBFEDOH T, cytochrome bssg O
upregulation |7 VAR~V A VN K DB T IR olc, TOZEIE, TV
A< A N, cytochrome bsss O upregulation LAZF DIBFRIZ/ER 42 Z & &R
LTWb, ¥ Au~A 3 NADPH oxidase DIEME(LZ FHE L, pd7eix b

o7 DIEA~D N T AT — a VAR ST T ERREINTWND (45),

l

ZNETRNCT PR n = A T U PERIC X D O PEAZITIT e

HZ M, w7 a7 A NiZiEMIL L7 NADPH oxidase B /KD EME 2 #1425
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ARt bBEZ 6N D,

EM703 & EM900 [V A ~A v UHKFERTHY . 2O L OITHH
JEVEAS 2V (33,34), EM703 ITHRIEEMEZ R L, KB LRI T 5
NF-xB O 7 F VK &2 Bl 33) 35 & & HiZ, TGF-B v 7 )L (58), £ LT
AAT 1 AT —7 U OEEMGEZITH 2 ENRINTVD (59), EM900 X, E
NRUE S Sk BRI CRIEVEY A R A L OFFE AT 5 Z LR ERT
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