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Abstract : Nitric oxide (NO) has been implicated in' macrophage-mediated cytotoxicity against
various pathogens and may play a role in persistent or latent infections. However, its
overproduction induced by some bacterial antigens could cause damage to host tissues and cellular
DNA. We have previously reported a novel bioactive antigen (SAA) from a culture supernatant of
Streptococcus anginosus that induces NO synthesis by murine peritoneal exudate cells (PEC). In this
study, I performed a further assessment of SAA-induced NO synthesis by PEC. The results
indicated that SAA stimulated the macrophages in PEC as well as a murine macrophage cell line,
J774.1, to produce NO with the accumulation of inducible NO synthase (iNOS) mRNA. SAA also
stimulated the non-macrophage cells in PEC to produce IFN- 7, however, the endogenous IFN- 7y
was not involved in the SAA-induced NO synthesis and iNOS mRNA accumulation by the
macrophages. Further, phosphorylation of both p38 and ERK1/2 mitogen-activated protein (MAP)
kinase was observed in macrophages by the stimulation with SAA but p38 MAP kinase pathway
could solely correlate with SAA-induced NO synthesis. Thus, the present results suggest that S.
anginosus, by a bioactive antigen, SAA, could stimulate macrophages through p38 MAP kinase
pathway to induce NO synthesis without help of the endogenous IFN- 7.

Key words : Streptococcus anginosus, nitric oxide synthesis, peritoneal exudate cells,
macrophages, MAP kinase
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—Fp{bZE% (nitric oxide : NO) EA%FHES
IR (SAA) ZHE bEhicELET 5 2 L,
% 7, RIPUR G RIRFIC RIEE S A B A v
[tumor necrosis factor (TNF)-a, interleukin
L)1 BB LUVIL-6] OFEABSTICY 7 1
4 #* v 4+ —+¥ (cyclooxygenase) 2 mRNA
FKEGFET L EAPFLMITLTERY,

NOZFULHET 37 —35 YA VIETEE
H 2B LAREREEINCE < 25, BREEOE
EAFEEIND E, HKY v BADERE]
15 AEEH PR O(LFERIC L 2RARERIC
SMB T EMREShTVEEY, ERE, £ b
S & THER —BRILER A KER
(inducible NO synthase : iNOS) DJEFEDSGE
HoNTEYY, Fi, NOSHERIN<Y X
BB H 203 e P RKEOREY X7 2K
SEBEVHERY, BYHT -5 bRENT
WBTY, T h L OW|EN ST B L, S
anginosus B D FEEEF ~DEI5ITIE, SAA
2ILHET S S anginosus DIRIFERFIT X
% 75 a4 B NO BE A 37 EAE 25 B
Do TWBAREMD R ARSI N5,

B sk ORIRA T I & 5 NO BEEAFHKERK
BicoWTiR, 75 LRHEEOAEDRERES
<Td 2NHEFE (lipopolysaccharide : LPS) T
SOTHENTHhNTWEY, 75 sBGHE
DFEERTICOWTIRIFEAERENT OV, D
T, S, mutans BEEDD 5 L) — R TV
a—-2RY v —MME MBEERITHLY, S
sanguis B LS. mutans D) R A TR,
<27 a7y— L TYNO EAZSE
W2 ENHEINTLAY, hooHE
ICBWVWTH, NOEAFEHEEOFEMII>WVWT
FRETE TV Y, T TANETE, S
anginosus HIRPLR TH 5 SAA T X % PEC
i 5D NO EAEFEEOFFM ] o pIicd
% BT, PEC 2 547H L 7o &g o & &
Uk b<=2 o7 > — ViilatHwc, NOEA
miaoEE, WY 4 A4 v ORGSO
TR AIT- 72, & 51T, NO EAFRERET
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1. S. anginosus HRHUROFHEL

1) SAA O

SAA OHFBLZEERVICHEVIT - 7o T8
H, S. anginosus NCTC 10713#%% Todd
Hewitt Broth (Becton Dickinson Co.,
Cockeysville, USA) DB HfriE < 24 RIS &
%, mOBEIC XD EEERIL, 045 md
740y —TE®ELKC LEEZ20 mM
Tris-HCl buffer (pH 8.0) TE#{k L /- DEAE
Sephacel # 54 (Amersham Pharmacia
Bioteck Co., Uppsala, Sweden) 1Z@shnl, 0
—05M NaCloy =773 vxy b CREGHE
DEEH L o IRIT, YM-10 *x v 7 L v
(Amicon Co,, Beverly, USA) %\ T4 E
WAIT - 120 IBfET., TSK-GEL G4000SW 71 5
£ (TOSOH Co., HF) A#HWTT VABELT
W, NO EEAREE AR ESE SRR, K
L TER L, ARSI LI bD%E SAA &
L7

9) Rantz-Randall $iifi (RRA) D%

RRA % S. anginosus NCTC 10713%k& D
Hamada 52O HEICHEL THRIL -, 745b
Y, S. anginosus B{A%ZEFEEEKICERE (B0
mg/ml) L, #—r2zL—7 (121°C, 2053f8D
PR, mORIEIC & 0 BB EERELL, JKITxt
LTEWL, BEZBRLAZBDEZRRALL
720

2. < v RERERTMIE (PEC), 772 F v 7
vy — LTS (AD) BXU7IRF v 7
vy — UIEATEMEE (NAD) DR

< ZJFPEB MR, FA 7Y oL — bES
HIRE eI 5P Ic L D[ L7, 7785, C
57BL/ 6N < 2 (831845, CLEA Japan Co,
KB BERENIC F A4 7)) 3 L — b i (EIKEN
CHEMICAL Co., &) %4 (1.5 ml/ PE)
L, 4 H#%iokis PBS #HWT PEC ZFIXL
#zo AD BL U NAD 0F#E, ~=v ) v—



S. anginosus YUFIC £ % = v 2 ERR LIS © O NO Btk ks 5

Table 1. PCR primer sets used in this study

Target gene Primer sets (5°-3") Size (bp)

iNOS CCCTTCCGAAGTTTCTGGCAGC 494
GGCTGTCAGAGCCTCGTGGCTTTGG

TNF-«a TCTCATCAGTTCTATTGGCCC 212
GGGAGTAGACAAGGTACAAC

IL-158 TTGACGGACCCCAAAAGATG 204
AGAAGGTGCTCATGTCCTCA

IL-6 GTTCTCTGGGAAATCGTGGA 208
TGTACTCCAGGTAGCTATGG

IFN- 7y GCTCTGAGACAATGAACGCT 227
AAAGAGATAATCTGGCTCTGC

IL-12 CGTGCTCATGGCTGGTGCAAAG 575
GAACACATGCCCACTTGCTG

B-actin TGCTGGGCCGCTCTAGGCAC 243
TGGCCTTAGGGTTCAGGGGG

AMVT ML Y UBEEC=V) v, 100 u/
ml; AMVT =4 vy, 100 ug/ml) BLUIE
@ L v v B R IMmE FCS; ICN
Biomedicals, Inc., APR) GRIKIEREE10%) %75
MU 7 RPMI 1640553 (SIGMA-ALDRICH
Co,, Irvine, UK) (C-RPMID) 288 L 7- PEC
Z, 7IRF v 7 ¥ e —LTITC, 5%CO,-95%
R BB DEMET T 2 BRIEEL, T
Wo7s 259 7 v e — LIEMEME (NAD)
ZER L7z, &51T, S5 2F v 7 v e —1L A
STCITINig L 7219 FCS 7N PBS ¢ 2 [@#E#%
L, C-RPMI %0 LK iz 20432 L /-
® € v 2 27 L — s¢ — (SUMITOMO
BAKELITE Co., H5) 2H\WCTF 52 F v o
&l (AD) Z[ENYL 72,

3. 707> — It

RURAT7 0Ty — VBRI JTT4. 150
MW, 5, RPMILGA0E I ~= v 1) o+
—AMUT NS v UEES X OIEBLL 7
FCS (RIIBHES%) Z7RhNL 7tz FH v <,
37°C, 5%COr95% K&, BEIBYDEMTT
1T- 7

4. Reverse transcriptase-polymerase chain
reaction (RT-PCR) 12X % iNOS BL U+ 4

b4~ mRNA FE ORI

C-RPMI Ic##& L 72 PEC, AD, NAD Bkt
JITA1O&HKE (1 x 10°/1 ml) i< SAA (10
pg/ml) F 7 RRA (10 pg/ml) % iRANL,
37°C, 5%CO-95% KK, TBEEIH% DEHETT,
12 B [ £ & L 7o K% 8] 4 T 1%, RNeasy
(QIAGEN Co., Hilden, Germany) #%H\<T
RNA ZHE8 L7, BBIRNA (1) X0EF
HISHEW cDNA ZFF8IL 72, F89%! L 7= cDNA
7 v 7Lr—h&EL, INOS, TNF-a, IL-15,
IL-6, IL-128 X ' IFN-y DRI T 5 4 < —
(Table 1) %\ TR O K IE4MT, PCR
RIE%1T > 720 PCREEYIIZ, T H o — 241
A8XT7AH T =X, 01 pg/mlzF Y s7o=
A F, 44.5 mM Tris-borate, 5 mM EDTA,
pH 8.3) TEXKE%1T - 72,

0. Mitogen-activated protein (MAP) # 4 —
€O VBRILEIEL Licv s vy > — ofHla
W ¥ 7" F WRIEZR DT

NO EAFBEBETO~ 27 07 » — JHIaN
VT FIRIERDENTIE, SAA HIE% D MAP
F+F =+ (ERK1/2BLU p38) o) vEL%
TERRICHERT L7c, 985, PEC BL 08 J774.1
g% C-RPMIIicZ#E L (25 x 10°/ml), 10
ug/mld SAA & %\ i3 RRA %R, 37°C,
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59%CO-95% K&, EEISW DEMHET THESE
Totoe MEBETHR, SNRIEIC L DZD
WL, v 7Ny 75— TaElR
Laemmli® @ /e > T SDS-PAGE %17 -
tzo PKENK T, PVDF & (Millipore Co,
Bedford, USA) 85 L, i) v#{L ERK1/
O AB L O Y v EEbp 38k (Cell
Signaling Technology, Inc., Beverly, USA)
AAWTY TRy 7oy b ZiTo 1. M
4, ECLY = % % v 7o v b BRHEHAE
(Amersham Biosciences Co., Piscataway,
USA) 2R\, =—H—F, v vF—~7—
# — (Amersham Biosciences) W/, &
-, ERK1/20#FEK)7SBAEHA & LT PDI305I
(CALBIOCHEM, Inc., La Jolla, USA), p38®
W R OH] 7 FfEE Kl & L TSB 203580
(CALBIOCHEM) ZH W72,

6. NO ELDHIE

C-RPMI IZ%%i8 L 72 PEC, AD, NAD 5 & U
J774.1k, 10 pg/mld SAA 51 RRA
ZARMUL, BEL, BRI L — b
(Nalge Nunc International Co. Rochester,
USA) #HW (2 x 10°/welD, 37C, 5%CO:-
0596 K, 1BREY5 % DL T TAORRITT - 720
R T %, Griess s3EHE® % A\ TH50 nm
OWSEEM S NOEAREEIEL 2o 72,
MAP # + — €PHEHIO NO BB LIFTH
iz 50T, & MAP *+ — FHEA (1-
20 uM) % SAA il B IO L, 2485
H®ONOBELEBRD HMET Lo SAAIRL D
NO EEAFHE Ic B LIZJ IFN-v OFBIC DL
I3, recombinant murine IFN-7y (rIFN-7 ;
PEPROTECH EC Ltd., London, UK) ZHW
THET L 720

& &3

1. SAA filli#%» PEC 1D NO FEAE A D[E]
E

PECHhD <7 07 » — VICE U HHIEES T
52 AD, JEws o 77— JHIICECHEST

NO (uM)

25

— Rl -
PEC AD NAD
Fig. 1. NO production in PEC, AD and NAD
stimulated with SAA and RRA. Ten g/
ml of SAA (closed bars), RRA (hatched
bars) and/or PBS (open bars) were added
to the culture (2 x 10°. After 40 h
incubation, the nitrite in the culture
supernatants was measured by Griess
reagent. Data are expressed as the mean
+ SD of three independent experiments

with triplicate cultures.

#2% NAD, BLUPECZHWVT, SAARIE
%o NO EEAMAORIEAT> 72 (Fig. 1)
ZmE®E, AD TlE, PEC &[alkk, SAA RIEIC
YO NOFEEMNFEIN/, ADICHT %
SAA ® NO EHLEHE Y, PECIcxd % NOE
HSRE Y Dk -1, —/, NAD TRHEEOD
NOFEAFZBERIIDONE, - T, 72, S
anginosus EARBE TR TH 5 RRA TR
W OMEE S I B W T S NO EARED
SN - T,

9 SAAICE BINOSBLUHA b A Y
mRNA FHFHE

SAA B &£ URRA # ] W T, PEC, AD,
NAD ic%t4 % INOS 78 S s A4 b A~
mRNA #IEFEARET L (Fig. 2)o iNOS
mRNA FEFEE, NO AR, SAA R
#%® PEC BLU AD KBV T 5H, NAD
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PEC
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B -actin
iINOS
IFN-7
TNF-a
IL-18
IL- 6
IL-12

none SAA RRA none SA RRA none SAA RRA

Fig. 2. Induction of iNOS and cytokine mRNAs in SAA-stimulated PEC, AD and NAD. Each cell
population (1 x 10° was incubated with 10 pg/ml of SAA and/or RRA. After 12 h incubation,
total RNA was prepared, and iNOS and cytokine mRNAs were amplified by RT-PCR with sets of
primers listed in Table 1. The PCR products were subjected to electrophoresis using 1.8% agarose
gels. Similar results were obtained in other two independent experiments.

TEBOONE -1, F/2, RRAFIEMTIZ
W OFAAEIE S T LT 6 iINOS mRNA F
BHHEEIFD SNtz —H, 4 bhA
v mRNA BHFEITH> W TIE, SAA I AD
B LU NAD Oiliffifd@ s icxt L, IFN-v 2B
&, SEEANIzTXTDYA A4 v (TNF-
a, IL-18, IL-6 BL U IL-12) ® mRNA O
WAFHFEL /2, SAAICK B IFN- v KIEFEE (3
PEC, NAD ic%t L T S5/, RRA BT

d, ¥7 B8 7 57— YICEL AD TR L TIFN-

Y EBRLC T NTDH A b A A D mRNA OF
WAFRELLY, Fxruoy > —VHacED
B THDNADITH L TIZ, IL-18 2k,

ZH mRNARBEOFEIBHE SN L -
726

3. SAA R X 3 JTT4.1408h 5D NO BE
HEFFE 5 0NT INOS mRNA F37

SAA #|Eic & 2 iINOS mRNA ¥H Lo
" NOEAFEN<I 707 »—VICEL AD Ioxt
LTOABEDHONIZIENS, RIZ, w7/ O
7 7 — VM LMl T H B JTTA 1A W T

L7, ZDFER, SAARIEE, JTT41ET
(3BHES INOS mRNA 3B & NO BEAEMEIEK
s (Fig. 3)o 72, RRAFIH TR VTR
HRB SN - T2,

4. SAAICKXANOESAFEKBIIB T S
IFN- v ®Bg5.

/87y =UhoDNOESEKEICIE
IFN-7 BSEEAH 3 WIS 2 C
EWRBEINTVESY, 22T, SAAICL?
NO FEA R EREREICB 1T 5 IFN-7v 0F5.1c >
WTRRET L 72,

1) IFN-7 2 & % NO EEAFHE

IFN-y BBt <2707 > — e L NO
EAEAFETBZIEMRINTVAD & n
5, rIFN-7 ZH W T PEC T X9 % B W75
NO EAFEFEIC OV TR L1, £ DREE,
100 U/mlLL T DBE D rIFN- ¥ OEFRIITiE NO
EE IR E» -7z (Fig. 4), PEC %
SAA THIBIZRA0FRSRRE S T OEER FiEhicpE
HEIN/IFN-vy OBZRIE LR, 35 +
24 U/ml (G EERE) Th -1,
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Fig. 3. NO production and iNOS mRNA
accumulation in J774.1 cells stimulated
with SAA and RRA. Ten ug/ml of SAA,
RRA and/or PBS (none) were added to
the culture. (A) After 40 h incubation,
nitrite was measured by Griess reagent.
B) After 3 h incubation, iNOS mRNA
was amplified by RT-PCR.

9) TFN-7 IT & 5 [ NO EEAFFE

LPS #iEHE G A< 07 7 — Y 5D NO
FEHZRE T, [RIERE D IFN- 7 O IRIEAH L
L4 aEN L, LPSHdEw s o7 7 — Vil
M4y 5 O IFN-7 EEAZER L £ OFfEFR &
Lcwsu7»—UhbDNOEEANHEES
h3 &4 38MEYNE S, 27T, (Fig. 4 D%
EEN D) BT NO EEAEEZFELEWS0 U/l
® rIFN-7 % W T SAA & ORI X 5
NO ELERE A #ET L1 (Fig. 5)o T DR,
PEC, ADOWF NI L TH, SAAICK S
NO EEAEFEIC rTFN- 7 IRMOEEBRIBIES N
i ot, &5, JTTARROEEICH, 50
U/ml @ rIFN- 7 R0 & 2 BEIEH 38D 5
NEH,m -1,

100 200 500 1000 2000 5000
IFN-7 (U/ml)

Fig. 4. Effect of IFN-7 on the NO production
from PEC. Recombinant IFN-7 was
added to PEC (2 x 10°. After 40 h
incubation, nitrite was measured by
Griess reagent.

5 SAA #llEic X 5 PEC @ MAP # - — £7&
AL

SAA Hl##% 15— 600 TV viR{t ERK1/2D
Ny EMED Stz &5, PECHIIAND
ERK1/2MJEHALEN TV S T &P S H &
1ot (Fig. 6)o Exbil\ ERK1/207EMEAL
13 SAA FlE% 30 THRE SN, &I,
SAA Fli 1330 — 60431212 p38DIEHAL H Y
% 5N 1. —F4, RRA R OEE&E, 15—609
T8\ ERK1/207EMAL S EIZE s /s, p3d
DIEHACIZERD SNEh - T,

6. SAA Itk 3 NO EAFEICE LIFT MAP
+ 5 — CHEHDOFE

ERK1/20HZEHK|T & % PDI8059 & p38DFH
EH|TH 5 SB203580FH VT, SAAICK S
PEC lc5td % NO EAFHEADEEICOWVT
Hat 54T - 72 (Fig. 7)o T OFER, 1 —-20 uM
® PD98059 % 7N L 7c RLHR T D NO EEA &
i, ERINROZN EDORICEREDOZEZED S
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S. anginosus PURIT & % v v X EFEBHMIED © O NO FEE Rk 9

FRICNOELABOHEDOEFABE S h,

SAA I X % PEC icxtd %5 NO EAZHE IC p3s

DIEMALNBEG T 5 & L s RIS N, &
7o, FERITIRE B - 728, 7141508 % H

75

50

NO (uM)

25

Fig. 5.

—

AR

W

=+=-+ =+=-+ =4+=-4+ SAA
=4+ = -4+ --++ [FNy

PEC AD  J7741

Effect of IFN-7 on the NO production
from PEC, AD and J774.1 cells stimulated
with SAA. PEC, AD and J774.1 cells (2 x
10°) were stimulated without (open and
dotted bars) or with (closed and hatched
bars) 104g/ml of SAA in the absence
{open and closed bars) or presence (dotted
and hatched bars) of rIFN-7 (50 U/ml).
After 40 h incubation, nitrite was
measured by Griess reagent.

NO (uM)
3
|

N

W RS2 5 & PEC & [EOREEASE SN, p
BDIEMALNSAAICLEZ< 207 »— U0
NO EAFEICEAS 4 2 2 ERB SN,

0o 1 5 10 20
MAP kinase inhibitor (/M)

Fig. 7. Inhibitory effects of MAP kinase

inhibitors on the NO production from
PEC. NO production was measured 'in
PEC stimulated with 10 xg/ml of SAA in
the presence of PD98059 (open bars) and/
or SB203580 (hatched bars) of MAP
kinase inhibitors against ERK1/2 and
p38, respectively.

None SAA RRA
Time(min) 0 5 15 30 60 5 15 30 60 5 15 30 60
p-p38

Fig. 6. Phosphorylation of ERK1/2 and p38 in PEC stimulated with SAA and RRA. Ten ug/ml of SAA,
RRA and/or PBS (none) were added to PEC (1.5 x 10°). After indicated periods, whole cell lysate
was prepared and separated by SDS-PAGE. Proteins were transferred to PVDF membrane, probed
with an anti-phospho-ERK and anti-phospho-p38 antibodies, and detected by ECL detection

system.
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B-actin |

SAA - -
RRA - -
PD98059 + -

SB203580 - +

-+

+ + - - =
- - + + +
+ - - + -
-+ - - +

Fig. 8. Inhibitory effects of MAP kinase inhibitors on the iNOS
mRNA accumulation in J774.1 cells stimulated with SAA
and RRA. The iNOS mRNA was amplified by RT-PCR
in J774.1 cells stimulated with 10 pg/ml of SAA and/or
RRA in the presence of 10 uM of PD98059 and/or SB
203580 of MAP kinase inhibitors against ERK1/2 and p

38, respectively.

7. SAA 12 & % iINOS mRNA REEFEICE L
124 MAP * 5 — CIREF| O

JTTALH B 2 B W T, SAA T & 5 iNOS
mRNA ¥HFEE I B X133 PDIBIB LT
SB203580D & &I > W TR L 72 (Fig. 8)o
GBI NO EEA & —B L T, SB203580iRIN%
<13 SAA 12 & % iINOS mRNA FIEFHE D
S|SB S 1, —77, PDIS0LIAIMFRTIE SAA
12 & 3 iNOS mRNA FIHFEEICH T 5 FHH S
B X NI T, £, RRAFIHO
RIGZ, 155 U PDI8059H & U SB203580H
WRINMOKRIEHRTIE, VI d INOS mRNA
A FFR SN H - 12

% Z

FrOWE IS NV—-FTTIRINKTIS, S
anginosus 7%, PEC o3t L T\ NO EEAAE
Hea g4 2HUE (SAA) AHEE LiEIcEAT
32 &, %7, SAA [EFIHic TNF-a, IL-6,
IL-1 BOFEABFET L EEHASMITLTE
e UL, ThE THEERNICE<Y 7B
7y — VS EFEEPPEEZL SN TV PEC
hiz, NKfifae THigE wocdE<w s m
7 5 — VHANEAELTE Y, LPSick s NO
FEAESREMREIC B L T IEE N O OffaBE A EE
R E AR LU TVWS & ERET 2EENLS
nTWaeen 2 TRIFFLTE, SAAITK

2 NO FEA: KBNS 12 3515 5 PEC thd NO E
HAEDREIE, 756 ICHREY A A v,
Hric< 2 07 > — YD NOEEICEEST 57
L x5 IFN- 7 OFERIC > W T L 7,

F5AF vy I Yy — VEEEHVWS LI
kt>TPECHhE=r7un7 7 —YIKEL BT—
929%) HEMEAESDS (75 RF v 7 ¥ v — UITE
MEE LT Bond T EBHELPICENTY
2, AP BVTS, w707y — VE
K4 B44 FhHA Y THbTNF-aBLUIL-
12 mRNA OFEMNAD TEH S, #HiTT
mfaOEA T 5 IFN-v mRNA OFBIFEED
Shtsiro7z (Fig. 2) T&m 6, ADB<7
o7 y—VY .y FRHRES TH B T LA
REE N1

SAA il X 2 NO EAFE L, AD TH
»oh, NOFEEARIIPECOZN% k-7
(Fig. 1) T &, iNOS mRNA FHFEEF, NO
FEHEEIRE, SAA HllE% O PEC BL U ADIZH
WTE» 5N, NAD TRED SNEh -7
& (Fig. 2) 75, SAA Tk b NO BEAEFEH
BicB 1 5 PECHO NOEAMAE <7
75— UTHDHIENEIRBIN, &5
2, COERE, w7 o7y — VHRILHARTS
% JTT405FaE Wt (Fig. 3) 2o bi#
I, SAARIBMICE D277 57— VB
NO EEAEAFTS T EMHELEIE - Te —,



S. anginosus HilRIC & 5 v o X JEREB IS 5 D NO FEAE e 11

AHNT 4TV VaryTELNIZNAD T
i, %4 b A4 v mRNA #H (Fig. 2) O
B oBETOYs 07 7> — PORANFEEQ
560D, AED NOEAIZED SN - 12
(Fig. 1)o INSDERERAETZE, SAA
BRPECHD< 707 »—V%BEEREL, NO
FEAEZHEST L LN RE SN,

v7 077 —=YUhoDNOEEKEICIZ
IFN-v B EHEN & 2 WIS 43 ¢
EDPRRIN TV B, 2 TAPIE T,
rIFN- 7 1T & 2 EEH) 72 NO FEEAFRERE 4 RSt
L7z ZDFER, 100 U/nlI T OEED rIFN-
YT ORMTEINOEARBHEI WL, - 12
(Fig. 4). SAA F##%4085R D PEC £52% FiE
D IFN-v B (35 + 24 U/ml) %Ei%43
&, AR THV 2 EBR R TIENEME:O IFN-
Y DEBEMIZINOEEFEIIDLAL LT
LG &S 570, & 51T, IFN-7 12 & B[
BRI NO EAFEIC >\ T HRET AT - 7225,
ADB LU JTAIMIEO LWFN DB LI b
IFN-7 I X 28I NO BEAFZ B IR S h
3 (Fig. 5), SAAICk3 PECHD<s o
77— VODONOEAFEREICIIHNEYE D
IFN-7 GBS LB O EBHOhEE 512, &
DRAEIR, ThETHREXN TV S LPS 241
RELIBED~ 07 > — V05D NOKE
HEFHFERE YL 3R 2, ZOMEAIZPS»
TRIBWVA, SAA & LPS © NO EEAFE I,
WO SEEREDECITEZD0 S LK,
THbHE, SAARY V0B - ZEEAKT
PEC 2 5D NO EEAFEEITIZ ¥ v 7 BHL)
DHBEG T 20, [FE - SHEAETH 3
LPS DiEMWAKEZ Y EFATHEV & ick
BD0b LA,

MAP + > — €135k & isfilas ilg & o &
Hltans2filamot) v/ 2Lt =va
F—=¥T, ZOEHALIHIADIEH A A
A BHIEN Y 7 F VMEEROEBEREEO 1
DER-TWVEY, FHBEICBV T I3 H Y
MAP #+—+ (ERK1/2), JNK, p38&BL
ERK5 D AfEMOMAP ++ -+ 7 » 3 1) —

NEVBEET LT ENMONTE YD, MWiah
TH, Mk, TR - R EICEEL A
U EMMESNTV B, LPS fllEic &
57707 57— Y50 NOBEASBKIE
BVWTH, ERK1/2& p38OEES M RIES N T
WA, ERK1/213 NO B A= i H1EI 1o F)
CEDHEYSH Y, ZDORMBIINTL b—F
LTWEW, X5, 75 ABHEOKEK T
K5 NO EAFEHBICE 1T 52 MAP &5 —
CORIEICS>VWTIRINE TII LA EHEM
Vo T I TAMETIE, SAARIEIC L 2 NO
EEAFFEAD MAP * + — ¥ OB 5Ic > W TH
) YBRAL ERK1/2ifR B £ O Y B p3sHt
FEfAWicy T2y v Tay MR DR E
fT- 70 TDFER, PECITBWVTIE, SAA il
IZEL Y ERK1/28 £ U p38Di MAP + 4 — ¥
BIEHAASNE ZEDIHL A SR 5 1 (Fig.
6)o LA L, ERK1/20DHEH|TdH 3 PDIS05Y
& p38DIHEHITH 5 SB203580% F 72 45t
o, SAARIICEA= 2707 »— U5
D NO EEAFERIEICIZ p38D A HBS T 2
L R a7z (Figs. 7 and 8), X5
IZ, SAA OEFEE S & s B X OV 23551
9 %" RRA 28 ERK1/2D & % fEMHAL4 2 &\
DGR (Fig. 6) 2142 &, SAA FlEE O
¥7Bu7 7 —YNTEMAP++—¥D5 5 p
38DEMEALDS NO BEEAEIZ, ERK1/20FEMALAS
YA MAA VERICES T3 T &M RE X
N 5o NO EAFBERNE T 13 p38IEMALD 403
Bi5.9° 5 & DAWIFC L, S. pneumoniae d
MAEEEDUR & IFN- v & odL#l#Ic & 3 NO g
A ZFH 72 Monier & DIED A4 2 |
L, 5 DMETIE TNF-a B4 13 ERK
1/2& p38DMGTEHALBBAS 4 5 & & HSRIE &
NTW3, X5i, LPSItE 32707 5 — v
MmODYA A A VEAIZIZERKL/20 A &
9 5HET L, p38, JNK 3L U ERK 5 &85
9% LOMEPDDH %, INK, ERK 5 %50,
SAAITE 5 MAP + 5 — EiEHAbic>WwWT b
SRS SICHMBRAESREL S 5,

VI EokiEL D, S. anginosus HRETH
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%3 SAA I, PECtho =7 o7 » — VA EER
L, NEMED IFN-v OB 572 Lic NO EEA
AIFET B EMPAShER 5T, £/, SAA
itv 2797 5>—YDERKL/28 XU p38Dy
MAP * + — ¥ O7EMAL#FHE T 555, NOE
He SRR 12 13 p38TE LN Lic vy 7 vis
ERATESBEAEHL TOS T EMHERR
XNz,

SEE FEAKRABICHID, AHFRETIRE
LAEBZTOWEEE, KIEEWLE CRELE IK
%15 - 72 DAY 3R AN EE BRI R
CBEHE L9,

KIFEICEE L, IE0 & pfcis o T8N
LT EA VR R, BER L IKEE
B - 7o CIREM e e i« REFLE L UR
AKEFETICOP OEHOEERLET, &
to, BRI TR, ARV DR
HE SRR DR W BB L £ 97
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