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Prevotella nigrescens is a gram-negative anaerobic rod that is frequently isolated from patients with
periodontitis and other oral infectious diseases. We previously isolated exopolysaccharide (EPS)-produc-
ing P. nigrescens strains 22 and 23 from a chronic periodontitis patient and purified the EPS of each strain.
In this study, we investigated the biological effects of EPS on human periodontal ligament fibroblasts (PDL
cells) and human peripheral blood mononuclear cells (PBMCs) in order to understand how these organisms
establish their biofilm scaffold in periodontal tissue. PDL cells and PBMCs were exposed to purified EPS
(1-100 xg/m/) to determine the effect of EPS on proliferation, alkaline phosphatase (ALP) activity, and
cytokine production by PDL cells and PBMCs. These cells were also cultured with purified EPS and
Escherichia coli lipopolysaccharide (LPS) to determine whether EPS increases or inhibits the effects of LPS.
Both the EPS from strain 22 and the EPS from strain 23 displayed a slightly inhibitory effect on proliferation
by PDL cells and modestly increased the ALP activity of PDL cells. EPS did not induce IL-6, IL-8, or GM-
CSF production by PDL cells, nor did EPS induce IL-1 8, IL-6, IL-8, or TNF-« production by PBMCs.
Pre-incubation of PBMCs with EPS for 24 hours diminished the effect of LPS stimulation on IL-6 and IL-
8 production by PBMCs. EPS did not increase inflammatory cytokine production by PDL cells or PBMCs,
and EPS pretreatment reduced LPS-induced cytokine production by PBMCs. These results suggest that
the role of EPS may be to enable P. nigrescens to escape from host immune responses when the organism
invades periodontal tissues and allow it to cause persistent oral infection. J Jpn Soc Periodontol, 46 : 143
~151, 2004.
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E5  Prevotella nigrescens (P. nigrescens) &, WRKBEOWEXR 7 v b o E5HEE, BHRICHEESH
L EIBEME TH 5, P. nigrescens 12 1 exopolysaccharide (EPS) %43 2¥kn3H 0, EPS B4k
SEM THZ¥ % &, EERMICHEEROEEY S A SN, biofilm 2L T3, KPR TIE, EPS 238 EH
BZEDEIREEREZ T3 RHOMICT S I L ZHNIE, UTOEBREITo 7, (1) SRS
Wi (PDL #Hfa) wwEfE R4 v b HERD EPS B4 P. nigrescens strain 22, 23 75 FZF A HEESEL L 72 EPS
PEIOIL, HOREE, 7AA V) RAT 7 —PiEME (ALP &), cytokine FEAZFEREZHIE L7z, (2) & MR
I B A 5> (PBMCs) W2 1 ug/ml O] EPS 24U, 553 L34 O cytokine PEE & % HIE L 7z, (3)
PBMCs % EPS & & & 12 Hiks#%%, LPS THIEL L, cytokine FEAR DAL 2T L 7z, FE, (1) W EPS
1%, 50 pg/ml O T PDL AL ORGEZMH L, ALP 2B FASE2, L L 174&wL 100 xg/ml
@ EPS i PDL ffifid iz 1L-6, I1L-8, GM-CSF B4 2 FHEHE L & - 7z, (2) W EPS i PBMCs @ IL-1 8, IL-
6, IL-8 8L U TNF-a FEAEZFEL o7z, (3) M EPS 13 PBMCs 123 % LPS & IL-6, 1L-8 FEAFHE
R HIEI L 72,

SEMRES 21T o 1o HPH TlX, EPS2idix & A EEMFEEES R o ar o722 05, EPS @ P. nigres-
cens DFARRIRERIEIC KU I 8L, Fic EPS 23BN ) 7 20 L, 18 EQRFTREISE I & 2 B O Pk

ZEEET 5 Z Lk o THEL 2R RIZ S LTz,

REIAFE: 7VART 7 - =T vy U A, BENEHE, BEE

Fi

il

Prevotella nigrescens (P. nigrescens) 1% Prevotella
intermedia (P. intermedia) £ ¥ 12, 181 & &
R, AUBBEHEEERN RS, EIRFICB T 58
R B L V9, IR 7Y% & TG O R GLE
S FHEE > DRI S N B B A E SRR

MBS 7 AEHERE TH 5, P intermedia/ nig-

rescens \FHRENE, FEMBMEOMEMEY, MOME &
DOIBELIW X 2IEENDTEM, Ig protease FEA
W & B AR RN, JRIMBkERSEMY, Witk Z L
< elastolytic serine protease'®, hyaluronidase,
chondoroitin sulfatase, collagenase!'?, lecith-
inase'®, acid phosphatase'® FEA:E7% EDFEMER
DIENHEINT VD, Tz, FROBE(LCH-S
TREARZREEML, SN2 X > TRK
BWWRKELSELD ZEDPHISNTNREY,

& 512 P. nigrescens D H1IZ 1 exopolysaccharide
(EPS) ZRE4T 28k (strain 22, 23) 235 3, |l
KoWEzh s Ok» o EPSZRF® L, EPSH
mannose % FEHE L 2N S D, glucose,
galactose, arabinose, xylose, rhamnose, ribose
BEHEATWSLZEZHSPIZL TS, £z, A
5% EPS A & EE AR IC RN EFFEH 2 FH
S TR 72 EPS FEEAZR B RO MR 2 ik L ¢
Wb, ZORER, TR EEZEE LM plasmid fRE
PRIZE W IZ R WD, TPREFAIRHE, IRIMEREEEIENE,
SDS-PAGE QBN — BN D S Z L 2B S
PIZ LT B, Bll, B I3 strain 22 7> & 53 Bk 6

L7EPSof&E» 1,2-, 1,6-), (1,2-), (1,6-),
(1,3°) #WHO~y /=R EFEHRET 22, EPSE
ERRIFIEEEERRIC bR~ 7 2T B R IEET R
HEENDH 5 2 L, EPSHE MFEhERICH L TERIE
PRFELTE 2 2B T3,

B R DR B IS B O D E I R IR O 1%
PIZ, BRI S S O IR B E RIS L T
%, PDL fifd iz AMES AR T 2@ Th Y, %
DO¥EGE, SMCIFIEE 2RO BEREHER I EE R 1%
EREI LT3, F 7z [EIRFIC R L O
cytokine % PE4 L, fERMiME & & & 1IZ cytokine
network 2Rk L T\ %29, Z d cytokine network
ESIEDRAL, BPIPUEEEM e &, AR O
P ARBOFROEACESBEG L T 5 2 5%
5N TV 5202,

ARFFE Tk EPS EEAERE S b D BB EAE
PEBEGUES EPS O WA 7% 2 E£YFHIERIC L %
bODERET 2701, UMTOEREZT- 1, &
§, strain 22 & strain 23 SEEAT 2 EPS Z Bk
R ke fip e Mg (PDLfIfE) wfEfs®, 20
HIFETERE R ML DIRIE L R B T VA VKA T 7 8 —
YiEME (ALP M), cytokine EEA R IC MIZ T 8
BekEt Ui,

% 7z, EPS 23S LA O cytokine BEAEIC S 2
ZREBRHS MICT B 2D, KA MBI
(PBMCs) 12 EPS 2Ef &%, HFE X 5 cytokine
BE2MHN L, 51 EPSHMNE4:THIEEL 2
PBMCs I lipopolysaccharide (LPS) Z#&nL,
EPS W LPS iz & 2 iR % E W 3 2 & » %
cytokine BEARE & FEREICHRET L 7,
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B L UBE

1. HEE%

REBIIIER R 7 v b 5450 L7z EPS BEA R
strain 22 & strain 23 Z#EA L 72, BRI 5% OF
& CEPRMEM AN 2 72, 5mg// hemin, 400 mg/!/
L-cystine, 10mg// vitamin K; 38 X 17 0.5% yeast
extract (Difco Laboratories, Detroit, MI, USA)
%&1r trypticase soy agar (BBL Microbiology Sys-
tems, Cockeysville, MD, USA) z#:fE L, anaer-
obic chamber (ANX-3, 7%V, HE) NTHX
B (80% Ny, 10% CO,, 10% H,) L7z,

2. EPS OoHrEs

EPS iZ Campbell & Pappenheimer?® 0 J51:% Fw>
T, BELE»SBEL 2, #3E % 5 mg// hemin,
400 mg// L-cystine, 10 mg// vitamin K, 8 X}
0.5% yeast extract (Difco) %<& trypticase soy
broth (BBL) T24FFHEBEKEEL 72D 5, 8,000
rpm, 30 /OO CHIfE S % Rk, BELEE
EN L 720 50 N7 RIS ICHRAKIRED 5% 1255 £ 5
I sodium acetate %l 2 ##:4:, E&F O ethanol
WU 7z, £ U7 % 8,000 rpm, 30 53[5 0 3.0
TEIN L, 5% sodium acetate ICIEfEL 72, DWW T
1/5 & O chloroform : 1-butanol (5:1) %Iz #
L BH#%, 12,000 rpm, 154 [ o 3E L T chloro-
form-1-butanol 1§ & KM 53 1F 72, AKFHZEIX L,
[FIF D ethanol Z¥RINL CHEEH 2 & OREINL 72, Z
OBEZHEEVRLI-OL, BEGEL 2, 1%
(W/v) 12705 X 5 WG HRR%, 35,000 rpm, 2
R O# 0T LPS 2] RIICERE L, LiE % ik
%, EPS Bz,

3. HRERESRIRHEE AR

PDL Mg i3 BIEWRED - DFEEIKRE LI /NEE B
& MR ERRE B O BRARE R & BB OREZHB T
B L, out growth & L h g L CHHEIL
2o T %% b B, IREL 728 % E 5 I penicillin
(10,000 unit/m!) -streptomycin (10,000 mg/m/!)
&%l (Life Technologies Inc, Rockville, USA) %
Mztz, AVYIRAL Y, STAYT AL V28
0w pH 7.2 ) YREEE® (PBS) (HKEHEKK
&, HE) T3IEPEHEL, 2 X EHL THRRHR
1/3 &R & BARBEAHAR 2 KIBE L 72, 15 & iR %
penicillin (100 IU/m!), streptomycin (100 ug/
ml), 10% OEEGD v v IERMME (FCS, Flow Lab-
oratories, North Ryde, Australia) % ¥ /0 L 7z
Dulbeco’s Modified Eagle Medium (Gibco, Lang-

ley, OK, USA) HTH#EL, Z I 5 out growth
L 7z 2 $RE L ¢ PDL fiifg & U7z, PDL #ifdix
MR EMA 75em? 79 A F v 7 75 A3 (Becton
Dickinson, Franklin, NJ, USA)Z 1X10* cells/m/
DEETI0ml FOEL, 37°C, 5% CO, DT
TEHE LTz, MRIMAHESEBEE T T, 27 v —x
YMIZELH D% trypsin IR CHIBEL, M
HERREWC D 2 C L RRER L 705, #LEI (1,700
rpm, 1043) L, X v w b IZ penicillin (100 IU/
m/), streptomycin (100 xg/ml), 10% FCS % %/
L 72 RPMI-1640 (SIGMA, St. Louis, MO,
USA) #2#iloml 20z, Mlkafk 2 AR, 5O
1x10*cell/m! OEET10mI F¥>75cm? 7 7 A 2
WHEE Z AR U oo 70 SEBR I 1 Y Hh o A R AT
WHER T, SMENGIRF R EOEEEER DR T 520
12, 2% FCS s RPMI-1640 554t % w72,

4. EPS ¢ PDL #RBaBBREIC RIT T8

PDL #if i 98 % 3X10* cells/ml 2% 3 & 51
2% FCS &HEHTHE L, 100 xl//well 2 96 7 =
VRSB 79 A F v 2 71— b (Becton Dickin-
son) 2R, 37°C T 24 B FiEs&E L 72, EPS
» PDL Mf OBEFEC JE S B 2N T 570, &
#EPS % RPMI-1640 55 v5fE L, KBEE 02
5 50 pg/ml OEIFHTH well iMZ72e 2% 7TH
fikz#% L, Cell Counting Kit (E{ZibZ:Wi9enr, #E
A) ZRWT, Mildscr BEOMRA#HED 26K
JEZ £ D HIE L7z, FERIFHIE L7 ME» S HH U7z
FagcER L7z, F5E 1%, Mann-Whitney's U test T
R HE Lz,

5. EPS /' PDL#A20 ALP JFI%ICRIZTHE

FEo Z & < PDL #MifdiZiEw 100 xl % 96 7 = v
MR 77 AF v 7 7y — M i2sEL, 37°CTH
AFMER L0056, EREE2KEIRY, PBST
ek, mKEEO, 3, 6, 12.5, 25, 50, 100 ug/
ml 25 L5 WEPS #& wellichnz7zo 2h#%3
HiEE L, ALPEMEZ TV A VERRA 7 7 K-7 A
b7 a— (R e att, KD 2HwTr
=V VEBBEDTHIE LT, T DK, Ml D [
WAy L, ALP{EMIEHIAE 104 b 72 © D i
MTERL I, FHEIZ, Mann-Whitney’s U test TH
FHEERNCRE LTz,

6. EPS »*PDL 8% cytokine A ICRIZT T

BB

PDL MR % fer& i 3 10% cells/m/ 1272 %
LOWCHTHEL, 3ml FTOMMEER T 7 AFv 77
TR E LT, 37°C TR TFHEEL D
b, BEKEZHKEID, EPS ORKIEE % 1 ug/ml
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& 100 pg/mi I FH%E L 72 EPS il RPMI-1640 %,
LPS (LPS from Escherichia coli serotype O55 :
B5, ¥ 7~ 7NFVvF YrXr, BHE) Ok
IRE % 1 ug/ml 12FH% L7z LPS il RPMI-1640 £%
WaEE7 7 AWM T, 3 HIEEER, B LExE
BN L, ¥#E EES o IL-6, IL-8, GM-CSF & %
Immunoassay Kit Human IL-6, Human IL-8,
Human GM-CSF (BioSource International Inc.,
Camarillo, CA, USA) % f\» T ELISA &% THl &
Lo EBRIIEBRIES 797 2352w, 20377
AazhZnrsFEOEE EFEZEINL, BELT
HIE L 72,

7. FAEMEBRIRSEDOFRE

R ABIER Z > T 4 7 ORMIM %~/ %) > HIER
B2 L, Ficoll-Paque PLUS (7 ~¥ v A NA 4
4 A% EH, ®) 2HOHERERLET
PBMCs % 4> Bt U 7z, 43 B L 7z PBMCs iZ RPMI-
1640 Bzl (2% FCS &) T 4X10°cells/m/ 27 % &
L, BEBICHL .,

8. EPS O cytokine FEAFFENRST

PBMCs i % 1 ml 470 24 v = VHRREEE 3 7
FSAF VI I — NIHEL, BEEE 1 ug/ml i
L 72 EPS 22, 23, LPS®O RPMIB®K 47 =
WACHNZ T 24 RIS L7 DB, B b2 REINL,
B B o IL-16, IL-6, IL-8, TNFa & % Im-
munoassay Kit (BioSource) % F\>» T ELISA #£: T
HIE L7 EBRIISHRIAES Y 2 VT OT0n, 2037
T VvENEND SFEEORE FEZEIL, BELT
HIE WL 72,

9. LPSHIi#%T T EPS IZ & % cytokine E 4R

=

=]

PBMCs @88 % 1 ml 70 24 v = ViS5 M 7
FAF I Vv —MNZOEL, RKEE1ug/mli
SHEE L 72 EPS 22, 23O RPMIBH®H %28~ = )izl
ZC 24 WRHRTEE 28, SARIRE 0.05 ug/m/l @ LPS
EUIML T 24 KRS L 72 238, EPS RO
RPMI-1640 554 % fin 2, FED LPS f# %17 - 72
bOEBGHENEE L, LPSEIEEITbRWwb D%
Mg e Lic, 22 noRiE LE#EIRL, 1L-6,
IL-8 ® & % Immunoassay Kit (BioSource) %
TELISA R THIE Uz ERIEHREI 7 215D
TV, 203 Yz vZhThy o FEOR:EE L% b
INL CRER, WELT,

w R

1. EPS @ PDL#ERICRIZTHE

1) HRSEERE D RE

PDL i J12 0~50 xg/ml © EPS % i 2 7 H [4%
#I5&, MEBUIHRERICEEAT, strain 22 B
@ EPS % 0.37 ug/ml ¥INT, strain 23 H3RD EPS
T 0.75 ug/ml I THIFEE B EE (p<0.05) I
WA U7z, £72, PDL MG 50 ug/mi @ EPS %l
Z TR RENICEZ T 5 &, 7THHEH THlEE
¥, strain 22H13k O EPS¥ N T8.2+0.7%x10°
cells/ml, strain 23 T3 7.0+0.5X10% cells/m/ &
%0, EPS#ERIMOXEFH OMIEE 11.1£0.4X10°
cells/m/ 2 th~, 8 (p<0.05) AL (K1
A, B),

2) ALPHEME~DEE

Bon» U5 HERE L - PDL M @ 3 100
ng/mi @ strain 23 {3k D EPS %M1z ¢ 3 HiSkK =
¥ % &, PDL#H N © ALP 3& ¥ 13 5.5+1.31U/10*
cells &£ 7%, EPS SR MO X HEE D 4.0£0.210/
104 cells IZHRAE (p<0.05) W EHFL?Z (K2),
U LIRE 50 ug/ml LTORECIIBEELZEITZA S
ngnolz,

3) Cytokine EEA DL

PDL 1= 100 xg/ml ¥ ® EPS %4l 2 TH#% ¥ 2
&, B BT O IL-6 &1, strain 22 3K EPS i
fiTiZ 0.82ng/m/, strain 23 {3€® EPS T 0.88
ng/m/ k7%, MEIMOXTHEEE (0.86ng/ml) & #=
DD SNIL I o Tz, BN E L TOLPS 1 ug/
m/ BT 7.44ng/ml w2 EH L7, (K 3-a), IL-
8& Y LPSHRLTIZ1.02ng/ml i EH L7253, EPS
WINTIX ZOELEIFEEINT, HRINOXIREE: L 7=
R s> 7z (K3-b), GM-CSF & % LPS
R TIE ER U7eh, EPSICX 2EAFEIIFED S
Nixdpolz (M3-c)e 72, 1ug/ml DERE D EPS
PINZ Ty, BE LT IL-6, 1IL-8, GM-CSF ®
EEEFEsREro (RIRET),

2. EPS @ PBMCs iZ & % cytokine E&£FE D

MRET

PBMCs iz 1 ug/m! ® EPS % 72 1% 1 ug/m! LPS
Rz CHEE L RO E BEF O IL-1 8 &3,
LPS ZJiZz % & 3.49ng/m! 2 _F&H L7273, strain 22
sk EPS %l 0.030 ng/m!, strain 23 i€ EPS
WINTIX 0.036 ng/mi & 72 b, EPS RN D X HE
OB FIEF O IL-1 6% 0.043ng/m! EERFED S
n»oi (Mi-a), IL-6 2 (K4-b), IL-8&
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Number of cells (cells/well)

15,000

10,000

5,000 |

0

Number of cells (cells/m/)

15,000

10,000

5,000

0 control (.37 0.75 1.5 3 6 12.5 25 50
Concentration of exopolysaccharide (ug/m/)
B
* 1 PDL I & #EE O EPS (0~50 pg/ml) %1%
* B0 7 HEH OMIFS (A)
I EPS #yRpoiiERE, M strain 22 i3k EPS WANEE,
i [J : strain 23 Hi2k EPS &R
50 ug/ml @ EPS 2Nz i-Esofiffasok HZb (B)
, , , , . , , ® : strain 22 H13K EPS %Nk, X :strain 23 H13E EPS
0 1 2 3 4 5 6 7 8 wnEE, O : EPS Eash IR

Incubation period (days) (3% p<0.05)

10.00
5
E;
5
= *
= 5.00
= 77
45 v
(39
Ay |
— ,
< ?// | r—l

y//
0 ) 00 //% Il i Il L
control 3 6 12.5 25 50 100

Concentration of exopolysaccharide (xg/ml)
2 EPS @ PDL #ifao> ALP 35~ D52
: EPS $Eysinniafe, M - strain 22 i3k EPS ¥sinfE, [ : strain 23 Hi3k EPS winnE
(3¢ p<0.05)



148 B 46(2) : 143—151, 2004
(ng/ml) (ng/ml) (pg/ml)
8.0 1.2 12.0
a:IL6 b:IL-8 ¢ : GM-CSF
7 1.0} 10.0
6.0
5 ol 0.8} 8.0
4.0} 0.6} 6.0
3.0¢ 0.4} 4.0} \
2.0}
Lol 0.2} 2.0
0.0 o L

Control Strain Strain LPS Control Strain Strain LPS Control Strain Strain LPS
22 23 22 23 22 23
EPS EPS EPS EPS EPS EPS
3 EPS o PDL #lift® cytokine FE4E 1~ D2
(ng/m/) (ng/m/)
4.0 100
a:IL-1p oo LD IL6
; 80
OF
70
60
2.0F 50
40
301
1.0F
201
101
Control Strain Strain LPS Control Strain Strain LPS
22 23 22 23
EPS EPS EPS EPS
(ng/m/) (ng/m/)
100 1.4
ool ¢ IL 8 d: TNF-a
1.2r
80 r
70 F 1.0
60 B 0 . 8 -
50 F
40 F 0. 6 B
30F 0.41
20
Lol 0.2

22

Control Strain Strain LPS
23
EPS EPS

4 EPS ® PBMCs @ cytokine FEAEMEAD

Control Strain Strain LPS
22 23
EPS EPS

Ho 358
2
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(ng/mli)
30.0

a:IL-1p

LPS

22 22 23 23
EPS EPS EPS EPS
+

+
LPS LPS

(ng/m/)
6.0

b IL-8

5.07

4.0f

3.01

2.0r

1.0t

OO 0
Control Strain Strain Strain Strain LPS
22 22 23 23
EPS EPS EPS EPS

+ +
LPS LPS

5 EPS :3:icpikisE (24 ) U7z PBMCs & LPS Hl# % 0 2 7- B o 528 35 cytokine &

(K 4-¢) CHOWTHFREET, LPSHIE T TClZ AL
7o, EPSC L2 EAFRIIA D oL d o 7z,
TNF-a 222w T, EPS MEMO N IEEE & 20
mbonkrolz (K4-d), 4-a, b, ¢, dix, [H
—fEEZE R L7z 2[EDOERO—FIEZR LI DTH
b,

3. EPSIZ & % cytokine FEEAFERE DRSS

EPS 2 12 PDL fii i@ & PBMCs & %t 3 % cytokine
BELEFEUNENZ EDBHONIZ R >T:DT, R,
EPS % LPS #l#z5f 3 % cytokine EEAE IC & %2 K
T MET 21T o 7o RIKIERE 1 ug/ml @ EPS L Hij
R# L7z PBMCs % LPS THIB T % &, strain 22,
strain 23 EPS OffiZ & b LPS 1 X % 1L-6, IL-8 &
£FE (Mb5a, b) #BEICHIFEIL 7z, Strain 23 H
K EPS OS5 80 RHMIHIZNR 1L 2 o 72, AEFRIEF—
fEM %R L7 2 BOEBRO—FI %KY (5a, b),

£z =

SEHE BB -0 dental plaque biofilm I, stre-
ptococci ZF & U7z 27 T A B ME O #THE ~ D,
EHEE RS, RECRERSE 7 7 ARERHO
HERDHEIT 2 £F 2 5T 52,

TR EBIc DYy 27 a—=KIEHED 7T — 7 TR
s, sERERIEME TH % P intermedia X P.
nigrescens % &0 EPS RELE L, MBI NA 4 7
4 VA ETERRT B AIREME 2 i L Tw 2117, e,
EPS BEL P. nigrescens \FFEFELERR & Fol U THEV R

BRI REREYIEZ b D Z L 2 IC L
TWw3®, 20X 512 EPS ZEAR A OME
HOHHBIRES 25 L T 2 B89 hoTnd,

ARFEERTIX, ¥3 EPS D PDL#MilANDEZER X
BE L ERMK TS 3 PBMCs @ cytokine net-
work NDOFE LR LTz, ZOFR, EPS kEEE
T PDL i@ o#gEx @ iiHL, 7va ) KA 7
7 —CHEEEBEC LR IS, BRETE
PDL #ifao¥4%E, ALPEHCIZ L A ERER 52
Moz, £7: EPS #EiNL TH:# L 72 PDL fifl@ @
¥ Lo IL-6, 1L-8, GM-CSF 23X R & L
gL Tt <, EPS 13 PDL flfc R F & L
TEENZEH W Z EBHs MRS, FT2,
EPS 13 /& 4 < » 5 PBMCs © IL-1 8, IL-
6, IL-8, TNF-a 7 & D RIEM cytokine FELE % FHiE
Loz,

Streptococcus pneumoniae =2 Klebsiella pneumoni-
ae TIXZ PR TH 2 RSB E 2R T S8, A%k
DWHEREOVPLFRIMEREZEBHi T2 2 LICL VD E
CRBORYHELZEARL TV EFEZ SN TY
529, P. nigrescens & EPS 1213 PDL fifjg 7 » M2
PBMCs 123§ 3 2 HEN 2 PRS2 R -
72D, EPS AWM LPS U L TED &
I B R RITT AN T 5EHNT, EPSE L b
IZHiTRZ%E U 72 PBMCs 12 LPS #ll# # /02, cytokine
FEAEWC JIZ S EPS Osg B a L, T OREE, 1
ng/ml @ EPS 13 PBMCs i3 % LPS ® IL-6, B
F O IL-8 EAFE L BB ICHIHIT 2 2 B S i
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I olze S, EPS ONFIshE A DN O M Bk
DLPS R°RTF RV A v EORETR LT HH]
HISNEN D 2 037 ERFICRET L T L LB D B,
— R, BRAEE BT LPS 2SR R St
UMK /ER U, cytokine DEA2FHE S 2 2 L
T, REOBEBEMANKL I 5 £F 2 5T B30
EPS 3RO ERCEIRE T & L TE < YE &
W34 < cytokine EAEFEEN RSN W L IFH
HREE W, BZ 5 < P. nigrescens @ EPS 1%, fthdfH
WL T 2 EAS 8 & ERRIC biofilm 2L L,
BB E»offET 5 2 Lcinz, MK
X 2BWEREINE R Z 5 2 LT, RHsr s g
FETHAHWEERBORATICES L Twa LIS N
5,
iR 3

RHFFEIE, KEKBERIA S R I 2o (B RER T Feit
B, HEGRIERERE, (KEERER) 2FIHL UTo/. %
Te WSRO —H 1%, KB G REK 22 A 52 52 50 B Ak £
(A03-03) Ick2abDTH 2,

KX DOEEZ, 55 43 MIKZE 0 A% E R
(2001 410 H 18 H) @BV THEK LIz,
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