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—— Abstract

PRODUCTION OF IL-6 AND IL-8 IN HUMAN FIBROBLASTS STIMULATED
WITH BACTERIAL TOXINS

Si-Young Hong, Uk-Kyu Kim, Jong-Ryoul Kim, In-Kyo Chung,
Dong-Kyu Yang, Seong-Geun Lee*, Kwang-Hyuk Kim**
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Pusan National University,
Dept. of Dentistry*, Dept. of Microbiology**, Kosin Medical Gollege,

Cytokines are hormone-like proteins which mediate and regulate inflammatory and immune responses.
Interleukin—6 (IL-6) is involved in the final differentiation of B cells into antibody-producing cells.
Interleukin-8 (IL-8) is a neutrophil chemotactic factor that plays an important role in the recruitment of
neutrophils to inflammatory loci. Inflammatory mediators produced by cells in the gingiva have been impli-
cated in the initiation and progression of periodontitis and oral infection.

The purpose of this study was conducted to investigate the effect of lipopolysaccharide (LPS), Staphylococcus
enterotoxin B (SEB) on production of IL-6 and IL-8 by human gingival and facial dermal fibroblasts.

Primary cultured human gingival and facial dermal fibroblasts were incubated with LPS (0.01, 0.1, 1.0ug
/ml), SEB (0.01, 0.1, 1.0ug/ml) or LPS (0.1ug/ml) plus SEB (0.1ug/ml). Culture supernatants were col-
lected at 24, 48, and 72 hrs and assessed for IL-6 and IL-8 production by enzyme-linked immunosorbent
assay.

IL-6 production in gingival fibroblasts stimulated with LPS was higher than that with SEB. IL-6 produc-
tion by double exposure with LPS plus SEB was amplified in comparison with single exposure of LPS or
SEB. 116 production in facial dermal fibroblasts was increased only by stimulation with a high concentra-
tion of LPS (1.0ug/ml). Its production in facial dermal fibroblasts by exposure with SEB was decreased in
comparison with control, nontreated cells. Therefore, gingival fibroblasts showed higher sensitivity than
facial dermal fibroblasts in response to low concentration of LPS. Also, 1L.-6 production by double exposure
with LPS plus SEB was amplified in comparison with single exposure of LPS or SEB.

I1-8 production in gingival fibroblasts was enhanced greatly only by stimulation of high concentration of
LPS (1.0ug/ml). That by exposure with SEB was increased only in 24 hrs cultivation. IL.-8 production by
double exposure with LPS plus SEB was amplified in comparison with single exposure of LPS or SEB. IL-8
production in facial dermal fibroblasts was decreased by LPS and increased only in 48 hrs cultivation by
SEB. IL-8 production by double exposure with LPS plus SEB was enhanced only in 48 hrs cultivation in
comparison with single exposure of LPS or SEB. Therefore, IL-6 and IL-8 production were released at vari-
ous quantities according to bacterial toxin applied and site of fibroblast harvested.

These results suggest that gingival fibroblasts may be concerned with IL-6 and IL-8 related inflammatory
response more than facial dermal fibroblasts.
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et 1 S g3u9gA ube-g et 2488
E Al EFRIGE 7] FAZEY B Alxe 843 &
o] &}E interleukin-4 (IL-4)% 4J3t¥ B Al X9 4734
7)& © #atE interleukin-b (IL-5) % B AEE 4
HA HEZ E3A7)E b B8k interleukin-6 (IL-6)
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Z Q8T g FEgA FRENLHY, Hdde B Al
¥ B3} da & A E 7 AAR gAY, o B
771 26 KD & B2 P02 [-628 5YE
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2a8Z FA47) @ 31, 849 37 59 544U F
& HolA 51 1L-69] Aol 2UHA ge FSo R
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oM FHEE aFT T QAR Ag W AAT
o] % W) 7 E | E8 A mitogeno® AFAZ T HETE,
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T F3E AFAE Wito] oyt 3379 BAHEE f
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ol & AFere B A3 AR ERE £
3 Ao TS 20 wigeta o7]d 29 A XA
9| B2 Staphylococcus enterotoxin B (SEB) S 13
A 7Hte MEY dE 549 lipopolysaccharide
(LPS)E 47 223N 71AY o5& EF A=A e | ¢
HAA whge] - AAdte HREHQ Al BRI
A Aol Bojgte [L-69 5T T8 FEAT
11-89 AA5& 2AMEI 1 foE AHE st &3l

e b ool

1. 97RE 3
1. dTrotM|ze| Hj et

A9 AL H9l9) AR A2 RE 2 2-5
mm’ & 7 2t AR e Imm® 2712 AU
Z 224 & $ejobdA (fetal calf.serum, FCS, Boehrin-
ger Mannheim, Mannheim, Germany)& 10% F7}3t
o] UHE Ragle s minimum essential medium(EMEM,
Gibco, Grand Island, U.S.A) 2mlE A3& 60mm =
Aujokg HAl(Costar, Cambridge, U.S.A)el AX 3t
A7 cover slipe& 13 & ¥ 37¢C, 5% CO2 #j%7]el
Yol 3 - 49 o2 wiAE mestHA wgsiet, of
3% Fo| wjokg HA| Ao TEog FAE AfoE
22E w2 E FY3te] WEla phosphate buffered
saline (PBS)Z 13 AA3 % 0.25% trypsin 0.3ml<
7Kg T wjektel A 5 Bk WAlsa W AEE
£ 10% FCS EMEM 2.2 AF-HA1A Ate] EFRQL AAA
X2 A :

2. dROotMz sftatE Yol FH|

1) LPS % SEB| & :

LPSE Escherichia coli (serotype 026:B6)°A 2%
A¥ FF (Sigma Cat. L8274, St. Luis, U.S.A)F
SEBE Staphylococcus aureuselA] #e|3Ad ¥
(Sigma Cat. S9399)& 48t AH&-3l% ),

2) IL.-63} IL-89] Al

o7l gt E(2.5%10°%/ml) 1ml¥ & 24wells Hl
& plate (Corning, NY, U.S.A)d] £33 F dExZ
9] AL+ mlE LPS 0.01, 0.1, 1.0us, SEB 0.01, 0.1,
1.0ws 44 Z4AAY. 529 Ade LPSs
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SEB 2t 7} 0.1us B& ZEAFT 0| 5§ 37T, 5% CO2
Wi 7| A 24, 48, T2A17F B3t vldete] Wk A&
FASAT. 43 AlE well triplicate® A3t}
FAE F A5 300gelM 3083 AR & 24
Z29& FAsd -70°col ER3HA IL-69 1L-8 A &
7 S o) ALE-3 AT,

3. IL-6 o 5%

IL-69 %74 PREDICTA® Human I-6 ELISA kit
(Genzyme, Cambridge, U.S.A.) & |43t} vlg IL-
6l thet R=E83A 7t 248 96 wells microplate 9}
Zt wellel A& 1004 A& Agtsted 37C wid7lolA 30
£ B HAEA. AEE gEdoz 5 AT &
biotinylated & 4 1004 H& H3slste] thA] 37°C vk
7194 30% F<F AT AF L dFdos 5 A
3 & peroxidase labeled avidin @ 1004 4 & 2 )3}
THA] 37C Wl G710A] 15% B2t A8 ch. A3 & ¢
Jo g 5 A3 3 tetramethylbenzidine 7129 100
u AE Adlete] ThA] A-2olA 1085 BA8IH . o
7ol stop¥ 1004 A& 718ttt Optical density®
microplate reader (Model 550 microplate reader, Bio-
Rad, U.S:A) & ©] 43} 450nmolA &24&]ct. 5%
FA A& AT AP FAld et

4.1L-8 o &

1189 43L& PREDICTA® Human IL-8 ELISA kit
(Genzyme, Cambridge, U.S.A.) & o| &3t} nlg
IL-8¢l gt BiF 287} $3¢ 96 wells microplate
o] Z} welldl] A 83X 50 A& 2H4A7] T A& 50
u A& Aslete] HEoA 60% Bt WAEe. A4
gzd o2 5H MA e T biotinylated FA Y 1004 ¥&
Aasle] thA] A-olx] 908 Bt WA BT AAE &
9o 5 MH3 ¥ peroxidase-labeled streptavidin
A 1004 A& A3kt ThA] A-2oA 208 EF WA 8}
Art. AH L gFdez 58 AHe F tetramethylben-
zidine 7189 1004 Y& Aalate] thA] HA2olA 308%F
b WA EATE, 7]l stopd 1004 A S 7Fasict.
Optical density®= microplate reader (Model 550 mic-
roplate reader, Bio-Rad, U.S.A.)& ©] &3} 450nmel
A ST BEFAY AE AT AP FAlo A
gttt
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1. 1L-62| 44

1) A& A fobr £9) 116 A3}

A& Aot ol LPSE @502 2HaA1A AL vk
2% 49 IL-69 FEw F4F FEAIIA &L U2
Hlate] §24 e T/ 4 B=E Alde A Yehda
Atk LPS 0.01uee =EAZE Wl 24, 48AZ¢ThollA] uf
5 o) e & 2k LPS 0.1ug ®elle 24, 72 A7t
oA §23 A5E, 1.0ug Wolls 24X 2tehol ¢ fre
3 A& Jehlitir} 48, 72X M E fo) 8 st
< BtH(Fig. 1).

A& A folAEo] SEBE ©Eo2 ZEA|A AL wjek
A% 99 IL-69 ¥E+ SEB 0.01ug 72417}, SEB 0.1
ug 24717t 1.0ug 24X RSl RE - i3t Ag
e zA LPS =& o= tE S YePith(Fig. 2).
LPS 0.1we¥ SEB 0.1ugel 93 $E:Z9 A$de
48, 2N ZF o)A thzrol vlste] v folgh g
oA FExZF & FoadE el tHFig. 3).

2) A3 A frolAl 29| T1-6 A3}

A3 Afol X LPSE @502 AgAA de ujYg
3Zd9 1169 %= LPS 0.0l =Z2ANAS o 24,
48NZHR A eFzte] AeE Holthr} T2A17M ol f-ol st
7448 YERIT LPS 0.1ug =3 Adle 48417 oA et
Fo8 d5& YET LPS 1.0 =2 AldE BE A
el A 2ol vlgte] vl Foldt F5EHE Jeh
tHFig. 4).

23 Aol 2o SEBE HEC R AgAlH AL ujgk
A% A9 11-69) FEE SEB 1.0ug 72A17F o) A8k Z7}
& EQAT g Al TN e BF gRP viee] ZdAa
£ Yelith(Fig. 5). 28y LPS 0.1ue™ SEB 0.1ugell
A3 FHwZ9 Ao 24, 48717 oA tlZFo| )
atod wj¢- ol FeE B2 2N FExFd o7 A5

A3 et (Fig. 6).
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Fig. 1. Production of IL-6 by gingival fibroblast with 0.01,
0.1, 1.0xg of LPS for 24, 48, 72 hrs respectively in
MEM. Culture supernatants were harvested after each
incubation time and IL-6 was assayed. Date represent
mean*SD. *P¢0.05 and **P{0.01 compared with con-
trol.

1L6¢ ngfmi)

f// X
~8~ LPS0.1ug
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Fig. 3. Production of IL-6 by gingival fibroblast with 0.1#g
of LPS plus 0.1#g of SEB for 24, 48, 72 hrs respectively
in MEM. Culture supernatants were harvested after each
incubation time and IL-6 was assayed. Date represent
mean+SD. *P(0.05 and **P{0.01 compared with con-
trol.

2. |L-82 4y

1) A& Afohal £] 11-8 A3}

& Afoli T LPSE ¥ECR FEAA A uY
Azl [[-8¢ FEx iz 7o Hlgtd fo4 e 5
Rt A&7t 72 w2 AZdeM velda itk LPS
0.01us s =EBAIH S W 24X 0ol 728 F7HE Bl e
W 48, 72/ el = w9 fo @ A4S Bt LPS
0.1ug Wl 48, T2A A Folgt ZAag Hyouy
1.0ug Wolls B8 AZelA mi$ fefd A& Jelll
SHFig. 7).

MRELE XFAZ] AZF M70F MEME Interleukin-62F Interleukin-8 44

E
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af
4
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=0~ SEB 0.1,9
—y— SEB 1.0ug
—= Controt:
3 T T T T T 1
20 30 40 80 80 70 80

Time of Incubation( Hours )

Fig. 2. Production of IL-6 by gingival fibroblast with 0.01,
0.1, 1.0¢g of SEB for 24, 48, 72 hrs respectively in
MEM. Culture supernatants were harvested after each
incubation time and IL-6 was assayed. Date represent
mean®SD. *P¢0.05 and **P{0.01 compared with con-
trol.
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Fig. 4. Production of IL-6 by facial dermal fibroblast with
0.01, 0.1, 1.0pg of LPS for 24, 48, 72 hrs respectively
in' MEM. Culture supernatants were harvested after each
incubation time and IL-6 was assayed. Date represent
mean*SD. *P(0.05 and **P{0.01 compared with con-
trol.

SEBE @52 2HAA d& WY 4359 [L-89 &
E¥& SEB 0.01ug 48712 froet 2hark yeha
911, SEB 0.1ue® 1.0uwe =o)X 244 2ehol A ut of
o gogt Aeg Heo A LPS =& wde vE
& VeEAtHFig. 8). LPS 0.1ug¥ SEB 0.1ugoll 93 &
Bi-Zo] Ao 48, 7221 izl Hldte] uf
$ Fo A5 S HYo2A FELZ g% AsEHE

Uehdoh(Fig. 9).

2) A3} A frodl 2] 1L-8 AWzt
A Aol Edl LPSE ©E0 2 ZEAIA & Wi
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Fig. 5. Production of IL-6 by facial dermal fibroblast with
0.01, 0.1, 1.0ug of SEB for 24, 48, 72 hrs respectively
in MEM. Culture supernatants were harvested after each
incubation time and IL-6 was assayed. Date represent
mean£8D. *P<0.05 and **P<0.01 compared with con-
trol.

Fig. 6. Production of IL-6 by facial dermal fibroblast with
0.1¢g of LPS plus 0.1#g of SEB for 24, 48, 72 hrs
respectively in MEM. Culture supernatants were harvest-
ed after each incubation time and IL-6 was assayed.
Date represent mean=8D. *P(0.05 and **P(0.01 com-
pared with control.
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Fig. 7. Production of IL-8 by gingival fibroblast with 0.01,
0.1, 1.0pg of LPS for 24, 48, 72 hrs respectively in
MEM. Culture supernatants were harvested after each
incubation time and IL-6 was assayed. Date represent
mean=SD, *P(0.05 and **P{0.01 compared with con-
trol.

Aol 11-89 ¥Ee LPS 0.01ueE =Z2AZE W 24,
48, 72}«]{? %oﬂ*i - el gh A ioﬂv‘r LPS 0.1
g =% A= Alﬂrﬁoﬂﬂi - frefgt ke U
ok LPS 1. oug % NEES 24%]&4 T2 A )
Z o H|gle] w9 fref gt 2HAE el Th(Fig. 10

213 AfrobA 2o SEB 9502 8AA A& v
A& A9 11-89 ¥=+ SEB 0.1uw 7247} %oﬂ*iﬂ&
Fog g BEA, B AlE FdME BF g2
Hlgte] & ztol& JERA] @tch(Fig. 11). 22v LPS
0.1ug? SEB 0.1ugell 9J# FEx=29] 4 -$olle 2447
oA Folgt FaE el o) 48417 ol A] t) el H]
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Fig. 8. Production of IL-8 by gingival fibroblast with 0.01,
0.1, 1.0xg of SEB for 24, 48, 72 hrs respectively in
MEM. Culture supernatants were harvested after each
incubation time and |IL-6 was assayed. Date represent
mean=SD. *P(0.06 and **P{0.01 compared with con-
trol.
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Fig. 9. Production of IL-8 by gingival fibroblast with 0.1xg
of LPS plus 0.1#g of SEB for 24, 48, 72 hrs respectively
in MEM. Culture supernatants were harvested after each
incubation time and IL-6 was assayed. Date represent
mean+38D. *P(0.05 and **P{0.01 compared with con-
trol.

{L-8( ng/mi )

8= LPS 0:01:g
~O= LIPS g
=y LPS1.0p5
== Control

2% 50 o 50 0 e
Time of Incubation( Hotirs ') :
Fig. 10. Production of IL.-8 by facial dermal fibroblast with
0.01, 0.1, 1.0xg of LPS for 24, 48, 72 hrs respectively
in MEM. Culture supernatants were harvested after each
incubation time and IL-6 was assayed. Date represent
mean=8D. *P{0.05 and **P(0.01 compared with con-
trol.
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Flg 11. Production of IL-8 by facial dermal fibroblast with
0.01, 0.1, 1.0ng of SEB for 24, 48, 72 hrs respectively
in MEM. Culture supernatants were harvested after each
incubation time and IL-6 was assayed. Date represent
mean=S8D. *P(0.05 and **P(0.01 compared with con-
trol.

SEB9 A$+= IL-69 11-8 5% 24A 7oA wt =713}
£ ¥ HaY. J8u 58 %91 Agde IL-69 IL-
8 BF A Aol T8l AsdA-E& HAHTable 1).

2) A9] AfoAx

Aw A frobA Xol LPSY SEBE 9522 0.1ug 4 =
ZA71AY LPS9 SEBE 5 =2A1A < W A= v
B IL-69 1L-89) 944 ¥WelE vjmspd vhga) 2}
LPSE @5 23X A S 74+ vz vjsld L6 24,
48217 el A Z7hslelr) T2AIE Aol ZHAsk o T1-8
£ A AN A4S e, SEBY A% L6 A

Fg 12, Produonon of IL-8 by facial dermal fibroblast with
0.1xg of LPS plus 0.1xg of SEB for 24, 48, 72 hrs
respectively in MEM. Culture supernatants were harvest-
ed after each incubation time and IL-6 was assayed.
Date represent mean=S8D. *P{(0.05 and **P{0.01 com-
pared with control.

AZER A g YER R [L-8L 48*17%11011*1“} 57
e e wﬁu} a8y FEeE9 A IL-6E 24
48A17HU ol F7keThE T2A17 el A el 118
£ 48N 7 e 2718 B tH(Table 2).
4. |L-6 Aol lofM x|2 U Rl MFotMZL| H|m
LPS 0.1es 95 A& A5 227 A9 oA
BT ZF AIZMe A Frlehe e Bl 9, SEB
0.lugs &5 AYPS 4 AL Aol TN = v Fx
719) 24N ZH Rt F71E B om s Aol T A
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Table 1.Production of IL-6 and IL-8 in gingival fibroblast by stimulation with LPS, SEB, or LPS+S5EB

units ‘ng/mi
: Hours ‘
Stimulants .
24 48 72

LPS(0.1 #g) 16 4.491+0.369* 4.699+0.479 5.305+0.352*

1L-8 0.398+0.011 0.40540.001 0.297+0.006**
SEB(0.1 #g) 116 4.202+0.050** 4.245+0.252 4.491+0.139

1L-8 0.427+0.003** 0.430+0.012 0.441+£0.007
LPS+SEB IL-6 4.2734+0.569** 5.956+0.335** 5.825+0,155**

IL-8 0.431+0.028 0.513+0.016** 0.507+0.008*
Control IL-6 3.588+0.128 4.418+0.079 4.486+0.026

IL-8 0.398+0.006 0.440+0.002 0.446+0.009

Gingival fibroblasts were cultivated with toxins (LPS : SEB) for 24, 48, 72 hrs. IL.-6 and IL-8 were measured in the culture super-

natant. Data are mean=®SD.
* 1 P(0.05 compared with control.,

*®

* 1 P{0.01 compared with control.

Table 2. Production of IL-6 and IL-8 in facial dermal fibroblast by stimulation with LPS, SEB, or LPS+SEB

units ‘ng/ml
Stimulants ot
24 48 : T2

LPS(0.1 #g) IL6 1.391+0.265 1.993+0.026* 5.099+0.275

IL-8 0.241+0.013** 0.270+0.001** 0.471+0.013*
SEB(0.1 #g) IL-6 0.454+0.034* 0.780+0.050* 4.908+0.220

-8 0.404+0.008 0.413+0.004 0.5642+0.013
LPS+SEB 1L-6 3.444+0.333** 5.118+0.008** 4.884+0.364

11-8 0.388+0.009* 0.510+0.004* 0.536+0.006**
Control 1L-6 1.195+£0.233 1.35540.207 5.152+0.016

1L-8 0.41240.001 0.389+0.015 0.578+0.004

Facial dermal floroblasts were cultivated with toxins (LPS ; SEB) for 24, 48, 72 hrs. IL-6 and IL-8 were measured in the culture
supernatant. Data are mean+3D.
* P{0.05 compared with control. ** : P{0.01 compared with control.

Table 3. Production of IL-6 in gingival and facial dermal fibroblast(F) by stimulation with LPS, SEB, or LPS+SEB

, units :ng/ml
Stimiilants o e :
24 S 48 , 72 7
LPS(0.1 #g) gingival 4.491+0.369* 4.699+0.479 5.305+0.352*
dermal F 1.391+0.265 1.993+0.026* 5.099+0.275
SEB(0.1 #g) gingival ¥ 4.202+0.050™ 4.245+0.252 4.491+0.139
dermal F 0.454+0.034* 0.780+0.050** 4.908+0.220
LPS+SEB gingival F 4.273+0.569 5.956+0.335** 5.825+0.155**
dermal ! 3.444+0.333** 0.518+0.008** 4.884+0.364
Control gingival F 3.588+0.128 4.418+0.079 4.486+0.026
dermal F 1.195+0.233 1.355+0.207 5.152+0.016

Gingival and facial dermal fibroblasts were cultivated with toxins (LPS
ture supernatant. Data are mean®SD.
* 1 P{0.05 compared with control. ** : P<0.01 compared with contral.
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Table 4. Production of IL-8 in gingival and facial dermal fibroblast(F) by stimulation with LPS, SEB, or LPS+SEB

units:ng/ml
Stifnulants Houry
24 48 72

LPS(0.1 1) gingival F 0.398+0.011 0.405+0.001** 0.297+0.006™*

dermal I 0.241+0.013** 0.270+0.001** 0.471+0.013*
SEB(0.1 #g) gingival F 0.427+0.003** 0.430+0.012 0.441+0.007

dermal F 0.404+0.008 0.413£0.004 0.542+0.013*
LPS+SEB gingival F 0.431+0.028 0.513+0.016™ 0.507+0.008**

dermal F 0.388+0.009* 0.51040.004** 0.536+0.006**
Control gingival F 0.398+0.006 0.440+0.002 0.446+0.009

dermal F 0.41240.001 0.389+0.015 0.578+0.004

Gingival and facial dermal fibroblasts were cultivated with toxins (LPS ; SEB) for 24, 48, 72 hrs. IL.-8 was measured in the cul-

ture supernatant. Data are mean=£SD.

* 1 P{0.05 compared with control. ** : P(0.01 compared with contral.

= 7
A& B AL AR RN F7he 8 W9 A
FrotAE 271 Fol M fral @ 718 YebdthH(Table 3).

5. IL-8 44oi lojM x|2 3 Tlm| MRotMEe| Bl

LPS 0.1wse ©5 A= B+ A&3 23] Afopi
¥ 2% Z AN Aasks S B9ler SEB 0.1
we DS APE APle M % A9 HioHE =
F Rz Hsle & W3E Kol gsich. 22y LPS
% SEBE & AYUE AtE A& Afol MY F
7he B8 29 Aol E 48A13H w el A f9 % 7}
& YEbAtH(Table 4).

AASFERE YD 24T Al BRI g old] 4
HA ddol Aoyl fxd E7HAE A4E 4
Bl 9, oy &3, 44 KolF T A ol F
A 23 we Hesy S 2ddE dAde 5 ¢
A S AP (L6 EAF 26KDY] BHAE
A 212749 oprite 2 FAdE 0] glom BA £ 285}
o 129 £3e} AR E ER8kn DA Rl 2HE-ata]
Aol S ASTORA A2 GFNG HAIpH
#IL-82 ARG dFL2A 72 - TR ofu| it
E o] 7oA A% 6-8KDe =R 55T, TH
ZT, 297178 952Fd 77 e HET I8
AA2A FAgstn Y. At M IL-83 2L
FoIAel YA RAE a3 T YA X o] A

HED 116 59 954 A EFIRIE A g,
Kamagata 572 ZAWelgry A1& Fato] 230
A B2 Y FANYI) AT Az ARATEY A
B vepda &S Bausgnt. o8& IL-6 7 X
FHo A e 23H 8-S & Aol A3t gl
o o|RE FH] Hste ALzxHA e L6 A
Algatded 3T A 2dS Ve 84 x&23 9
B F 4FYolM dzaQ A4 458 116 4
< TEE 5 AU Takada 59 T Bacteroides
o] LPSE #AFAIZ] Aol E w4 33 ol A 116 44
< Flslslen Bartold® Haynes®x LPSE AFA|7]
Al 2] & A frobAl 2 Wk FE M IL-6 AL L3t
D522 A IL-67} o ol Jehd& "y x2 3let
WO R FHgoRN AFY AFHEANA IL-671 #A
w#=o] 815 43 BFF vl v}, Takada 59 +
ZAEQ S, mitis T vk FEAA FE R
2 AFAIZ AL AR EANA 1L-67F FEHS Bas)
om Takahashi 57 X5 23k 82 & AgQlozy
H & 27& 23l L6 A4S #2347, 434
A& 23 TollAe 178 BFoA IL-6 mRNAZ} ¢ g
of Blgle] AZE XL 2AS 7k 24 FolME 48 F 2
Hol Mgt SAL NS RS G5 A& 239 H)
HEA AE7} 68 AT RA M43 Wi
oA Aolgta Aefg vl Ut} Reddi 9& A5 A%
4 AMtQl Porphyromonas gingivalis®} Prevotella
intermedia®lA F%3% lipid A ©¥3} LPSE A )&
ot ol 2-gA1Zith, 2 A3 Porphyromonas gingi-
valiso| Al F&3 JEo] [L-6 S FAAA.
Ogura 5%& A 58 # #d & 2= A7 Campy-

ook R
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lobacter rectus®] LPSE AR X2 Afrobd ol 24-&A]
719 IL-6 A4 o] S718H-& skl

Tamura & Bacteroides intermedius®} Bacter-
oides gingivalis®] LPSE AR A& A fropal| Lol 2H4-A]
A& W IL-8 mRNA %71& Northern blot analysis® %
H3lt}t. Takashiba %2 tumor necrosis factor-a%}
IL-122 AFAIZ A A& Al fopAl oM TL-8
mRNA Fd-& #2319} T3 S dS B IL-8
o] Y% TFT AFFAAAY LS YoM X+
o] Wald Aol glofA ojefgt ATt ZFF-wiAA 2}
Aol Foi Aelghs Ao} A AL ATS 2s)A
ARE 44 uNAEL 25 A3 sAlg Ao &
< 7NAA 2 Ao AEAUY. Odake 7% [L-12%
AN AL Aol ulol A 357 shetAQ1ARR]
[L-8& &5 #2ad o A A& Jfropl2e IL-83
2 35T AFAAAE AT EA A& 45 F
23 43S @i 2 Aol sttt Nagaoka %2
Prevotella intermedia®l LPSE A=A1Z1 |4 A frolA|
Fuj oA 1L-8 mRNA Hd & #AsTt &L L8
mRNA 23] 823 P. intermediad LPS &+ 0.1
ug/mlEA FEEE dtem AF Aot 27 HeRkg
A ELE A< 01'95\‘:} Shibata %% Mycoplasma sali-
valium® #85& A A& Aol £ Gin-1 AX
Fo Z-4A1A IL-69 IL-89 mRNA HdHEE RT-
PCR(reverse transcription-polymerase chain reac-
tion) g o2 B1&th 2 A3 M. salivalium #7F o}
Yzl & Mycoplasma %5 (M. hominis, M. arthri-
tidis, M. arginini, M. fermentans, M. penetrans, M.
pirum, M. pneumoniae) = IL-6% IL-89 fE%% 714
IS skl

2 Agolre 2ujulgdt Abe] A2 2 9§ Aol
o] AFERAM o] 5= MTdEAQ lipopolysaccharide
(LPS), Staphylococcus enterotoxin B (SEB)E @52
LA 7| AU LPSY SEBE 52 Z4AIZ S 1 AX
Mg 11-63 IL-8 A4 o7 &4 @ﬂ—e‘ A3a7] 9
sto] Wl FAITt] whE AT WG S S AR A )
et

IL-69] BAL A8 glo] AxThe) wigFoA a4
APozZ AfolMEs} ofd thE F7HY AXEINE
IL-69] AAe] #R1€ g A7xe] &3 dA| 8™,
a2y LPS ¥ SEBE =2AH & W Alxte] wjek i
t} Zpzkel AlZtdell A WskE Bl oM Ef AfAlE 9
A el zes thg g EujgollA HoAe STt f
A& Beh, K& Afotr Zel A9 LPS ©EA g 9
3 116 A4 AT SEB @5 o] Hlgle 453 &7
g Yoz A& daddd LPSY AL #iYS &
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23}/ e}, w3 LPS9 SEBY $E:=%9 Zfole A
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Zo] AL v AL AR oidrt g Aol
A9 LPS ©=4 2 2% [L-6 &= LPS 1.0ug
o] n|ete] FroM e nvd S/t BAANE 1.0ue]
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E la;%—% Ho|x 9t} SEB ©EAE] ] osjr & W3]
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Eoﬂ e abol & BoiFa givk, 23 Afol x| SEB
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gt A Fale Aol & VRS & F Si
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LPS(0.1ug) A=l 2JajM IL-6% Z7Hgel vlale 11-8
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