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Production of IL-6 and IL-8 in Human Fibroblasts Stimulated
with Mycoplasma Lysates and Bacterial Toxins

Kwang-Hyuk Kim and Myung-Woong Chang

Department of Microbiology, Kosin Medical College, Pusan, Korea

Cytokines are hormone-like proteins which mediate and regulate inflammatory and immune
responses. The purpose of this study was to investigate the effect of lipopolysaccharide (LPS),
Staphylococcus enterotoxin B (SEB), and Mycoplasma lysates on regulation of IL-6 and IL-8
production by human nasal fibroblasts.

Primary cultured cells were incubated with LPS (1.0 pg/ml) from E.coli, SEB (1.0 pg/ml)
from S.aureus, or Mycoplasma lysates (M.pneumoniae, Mp; M. fermentans, Mf; M. hominis, Mh,
each 1.0 ug/ml). The culture supernatants were collected at 2, 6, and 24 hr and assessed for IL-6
and 1L-8 production by enzyme-linked immunosorbent assay.

The production of IL-6 in the culture supematant was downregulated by LPS, SEB, or Mycoplasma
lysates. But IL-6 was upregulated by mixed exposure with Mp+LPS (2 hr), Mp+LPS+SEB (24
hr), Mf+LPS (24 hr), Mf+LPS+SEB (2 hr), Mh+LPS (24 hr), Mh+SEB (24 hr), or Mh+LPS+
SEB (24 hr).

The production of IL-8 in the culture supernatant was similar to that of IL-6 by same stimulants.
But IL-8 was upregulated by mixed exposure with Mf+LPS+SEB (2 hr), Mh+LPS (24 hr), Mh+
SEB (24 hr), or Mh+LPS+SEB (24 hr). These studies show that costimulation of LPS or SEB
with Mycoplasma whole cell lysates upregulates the production of IL-6 and IL-8.
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238, 78 Mycoplasmasol] 23 IL-69} 1L-89) A4

FE, 24 FE, ZEDNA T st e Gorl9
@F, AN Lo FLetd AT WY F%, &
ANE, A AAZAINAANE, 25F XY ZF
A FE, 4F A IAZRRE ) FAT N 4
4 A=, I8 Ao g9 2Hgo] glLol in
vitro 48 & Fapad BT YA NA IL-6
9 Aol FANHW v Zv} FREAHZ, 4
71de S0}, Gan ) 59 SAHA FA4E
HolA = 169 o] A=A Fe dghe
2 A% JAF, Frlel2% #49Y, Castemans's
A%, BAMNEZ, TFF, JA o] g6
2RI IR 7 g e FEo} 2F &
e AN P, BE FA7 do] A5
3 A WY PEgE ud, dUEFAY A,
F U S50l & 2 2dRolE Fro ¥y
BRSO FY7IER Y B
< 22 A, F IL-1, TNF, HSFo) 9)&lA =3
AEBN 118 g FAY) 2AAE A G
e BAEHYA T Gx] REH o2 FA7| S
Fed ¢ Aok A =% 163 3H-IL-6 A & o]
g A 38& B3to] IL-67} HSF2A 24314
Sl ofoll A 2] HSF 242 IL-69l) o]afl A &
FEchs 2ol WA L6 AL 2o =
Q1 HepG2 Al XollA moldexAl, &131-37
ZEYQ, gyh--godl, tegeua 22 o
FT FAVNENE FETG. o) gl S F
7bsted Abgt ZbA| 2] Z el oF (primary culture)o]
MNE BH olEgo|= A CHre G, 1Y E
AL G0 o IL-68 TAYL 0 tur-
pentined FAF3te] Yehbe wg3} fARSE HE
2ol FAZWE-E FEFch v o], L6022 &
TAZ 747199 o o ¢ mRNAY 28L& tur-
pentineo]] 9sA FEHe wgro v g
a0y @ Aat g Sate F47)ugel 9
o] A IL-69] AA Y Q&S & S v} =
W IL-69] Fe 34 Shalolq &d 2 Ct
Gulo) ) 22 FARAE JehdH ol g
EL F7)gol A IL-69) dAEH &S
BojFa Bop,
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AFAIZ g FAA BHHE 2T TFFEY
A2 A-g BEAX G o] F HluH g HE
oA AYED Y-20] geix T Ut F, dF
£ 8] %3}t mitogen2 2 AFA)7) THZF, 55
T, BATE, ARolA R, ZAMAE, WIAAE, F
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o sl ole

AAE, FHAAE, 2L 5o] QAT
ig_%‘:}_4,10,18,20,22,32,33). E?J_’ 1 7]}'5"0“ 9»101/‘:15 i
39 F3E AFAZ #ko] ol 3%
g AP E Fsln TRZT 9 397179 F38
£ FxA el At A% A3 el A
Ago] oA IL-8°] Yetlle A EEAY LS A¥F
o ZANRE W BFF} JLPI FARAZ
AeHe AL 2 5 W 92 72 g=Eze
PET §5A%, 22Y o] 33T 59
7, 4o TR, 2ALLT A2 57
o] vhepany,

B AN B3A9 88| zt7) (inferior tur-
binate of nose)Z %€ £ 3 J Rl EE =
ujokst 2 o 719 mycoplasmas &} 0| v} Staphylo-
coccus enterotoxin B (SEB), LPS¢} 22 548 &=
FAF7| A o] E& EF AFANAE | e
F5HHE ERZA 9 IL-67 IL-89] 5L
1z} gt

e LY
1. 4FOtMZ 9| Bl

ZJ Aol o] &) 7kl (inferior turbinate of nose)=.
HE e 2AAA 2~5 mm’E T e Yast
o 1mm’ 3712 DY F 27 & Foo1EH
(fetal calf serum, FCS, Boehringer Mannheim, Mann-
heim, Germany)2- 10% 3=7}5to] 7+ Eagle's min-
imum essential medium (EMEM, Gibco, Grand Is-
land, USA) 2 ml2- & 3}3+ 60 mm X2l 8 A
(Costar, Cambridge, USA)ell A 2|3t 1 BFH co-
ver slipe. 2 318 % & 37T, 5% CO, W47
gol 349 7 o2 WA mBFEA B Fe}
Aok o 35 ol MFe WA DA BFos
248 A fo 2R WAE FYete] W
1 phosphate buffered saline (PBS)Z 13] A} 3 3 %
0.25% trypsin 0.3 ml-& A 718 F wjF7]oA 5
* B Ao HeEE A X5 10% FCS
EMEM2 2 | RHAIA Abo] EFHQ BPH ZR
Argsrelet.

2. M FOoMZ s E N FH|

1) Mycoplasmas &2, LPS & SEB2| FH)|

Deep freezerdl] 2 #3<) Mycoplasma TFF& 5
M. pneumoniae (Mp), M. fermentans (Mf), M. hom-
inis (Mh)YZ Z}z} Chanock ZHul A} 5 miel] 4 &3
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o S~7UZt Wi FB AT Mg T A& FEE
Z] 100 ml, 1000 ml, 4000 ml £ 2 ZTA|A o] F
20,000 goll A 1A12F AR A ). AZ A& A AT
% FAE g ohA] PBSE 33 A& tHe 20 ml
9] PBSE HEHAATE TR {92 100 wattol] A]
1087 2859472 & ¥ 99d $EE 249
o] A}-8-3}9e}. Lipopolysaccharide (LPS)$} Staphy-
lococcus enterotoxin B (SEB)E Sigma A} (Sigma, St.
Louis, USA)l| A ¢} 8ted A3} %l o).

2) Interleukin-6 (IL-6)z} interleukin-8 (IL-8)2]
My

EHAIZ AFobAE 25X 10/ml) 1 my & 24
wells ¥} Q¥-& plate (Coming, NY, USA)ol] E33t
F E5x29 7 Sl = ml F mycoplasmas &9
1.0 pg, LPS 1.0 ug, SEB 1.0 ug& 7tz 2+ A A th

ZF8 - 20 99 = ¥4 mycoplasmas 3¢ 1.0
pg¥ & Z-§A171 F LPSY SEBE F71=EA17A
t}. o] &8 37T, 5% CO; ¥ k7IolA 2, 6, 244]
S et Mg EAE FASAY. &
ZFH Al E well2 triplicate 2 Al 331t} AL
Hj okAFE ol 2 300 goll A 3087 YAANZ F 1
BEHE FABMA -70To| B@eHEA IL-69
IL-8 B4 53 3 o) AT

3. IL-62} &H

IL-69] %742 PREDICTA® Human IL-6 ELISA
kit (Genzyme, Cambridge, U.S.A)S o] &34t 7+
gt w2 60 e B2 A7t 754
96 wells microplate®] 2z} wello]] A] & 100 pl# & &
state] 37C Wi F7] oA 30% F<t R A

Table 1. Production of IL-6 in cultures of human fibroblast with toxins and Mycoplasma lysate (ng/ml)

Hours
2 6 24
Mp+LPS 1.90+0.03° 1.19+0.06" 1.284-0.05"
Mp+SEB 1.4040.05" 1.54+0.12° 1.334+0.08
Mp+LPS+SEB 1.21+0.07° 1.70+0.01° 1.7340.08"
Mf+LPS 1.17+0.05° 1.474+0.14° 1.67+0.03"
Mf+SEB 1.484+0.11° 1.39+0.09° 1.23+£0.11
Mf+LPS+SEB 1.80+0.03 1.65+0.12 1.30+0.01
Mh+LPS 1.40+0.07° 1.78+0.12 1.86+0.03"
Mh+SEB 1.42+0.17 1.58+0.01° 1.80+0.04°
Mh+LPS+SEB 1.70+£0.01 1.60+0.01° 1.60-+0.04"
LPS 1.12+0.06 0.98+0.02° 1.09+0.08°
SEB 1.30+0.08" 0.72+0.03° 0.91+0.17*
Mp 0.96+0.04° 1.30+£0.07° 0.97+0.10°
Mf 0.81+0.02" 1.13+0.06° 1.23+0.03°
Mh 0.84+0.04° 0.99-+0.01" 0.99+001°
Control 1.724:0.03 1.85+0.01 1.42+0.04

Human fibroblasts (2.5 X 10°%/ml) were cultivated with toxins (lipopolysaccharide, LPS; Staphylococcus enter-
otoxin B, SEB, 1.0 ug each) and Mycoplasma (M. pneumoniae, MP; M. fermentans, Mf; M. hominis, Mh, 1.0
ug each) lysates for 2, 6, and 24 hr. IL-6 was mesured in the culture supernatant. Data are mean = SD.

*: p<0.05 compared with control. ®: p<0.01 compared with control.
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AHE gEdoz 58 AH g Z biotinylated 3}
A 100 WA & Astete] ThA] 37T i k7] ol A
308 E A AH S dsdoz 5 A
2 3+ & peroxidase labeled avidin 9 100 pl¥ & &
et T 37C BjRA) oA 152 FF BA S
Aok AL ddoz 5 A HE 3 tetrame-
thylbenzidine 7] <4 100 WA & A 3}3tod thA) 4]
LA 108 F<t FX3A T o 7] 4l sop & 100
w & 71k}, Optical density:= microplate reader
(Model 550 microplate reader, Bio-Rad, US.A)E
o] &35}l 450 nmo A =75l th. standard curve
A44E 9% ADE A0 AP

4.1-89 =X

kit (Genzyme, Cambridge, US.A)S o] &8t} ¢
Selel we ILse] e RreFEPA FaY
96 wells microplate2] 2z} wellel] A| 23] < 50 pl
4 AEANTHE AR 50wl & Haksjo] A
A 602 Bk WA AHE FFdoz
5% M) X 8 Z biotinylated -3 100 ui¥ L 2 8t
aol T Aedx 0F T T A A4
L gFHo 2 SH AT ¥ streptavidin B 100
pE & Askato] ThA] A2 A 208 T A 3
Aot A& =dlo = 5 A3 T tetrame-
thylbenzidine 717 of 100 pi¥ & 2 s}sto] ojA] 4
2o A 308 5 LA ST 7] stop 4 100
WA -8 7138}3 ). Optical density:= microplate reader
(Model 550 microplate reader, Bio-Rad, U.S.A)E ©]

IL-89] 2% & PREDICTA® Human IL-8 ELISA

§3te] 450 nmol ] Z Ptk EZFUY B4

Table 2. Production of IL-8 in cultures of human fibroblast with toxins and Mycoplasma lysate (ng/ml)

Hours
2 6 24
Mp+LPS 2.094-0.05" 1.8040.05 1.73+0.01°
Mp+SEB 1.6940.01° 1.73+£0.10° 2.114+0.05°
Mp+LPS+SEB 1.76 +0.01° 2.05+0.02° 2.10+0.05°
Mf+LPS 1.81+0.02° 2.15+0.01° 2.12+0.02°
Mf+SEB 1.76+0.05° 2.16+0.05° 2.17+0.06
Mf+LPS+SEB 2.42+40.01 2.17+0.06" 2.20+0.02°
Mh+LPS 2.2240.01° 2.21+40.08 2.46+0.07
Mh+SEB 2.23+40.02 2334011 2.444+0.04
Mh+LPS+SEB 2.2640.04 2.53+0.04 2.56+0.01°
LPS 1.4440.02° 1.0940.01° 1.14+0.01°
SEB 1.09+0.07 1.144+0.03° 1.26 £0.03
Mp 1.07+£0.05 1.3140.05 1.3640.01°
Mf 1.07+0.03° 1.31+£0.02° 1.28+0.05"
Mh 1.094+0.01° 1.25+0.01° 1.03+0.04°
Control 2.2840.02 2.5540.09 2.284-0.03

Human fibroblasts (2.5 x 10°/ml) were cultivated with toxins (lipopolysaccharide, LPS; Staphylococcus enter-
otoxin B, SEB, 1.0 ug each) and Mycoplasma (M. prneurmoniae, MP; M. fermentans, Mf; M. hominis, Mh, 1.0
ug each) lysates for 2, 6, and 24 hr. IL-6 was mesured in the culture supernatant. Data are mean+ SD.

*: p<0.05 compared with control. * : p<0.01 compared with control.
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Figure 1. Production of IL-6 and IL-8 in cultures
of human fibroblast exposed to stimulants. Superna-
tants were collected after 24 hr. Cultures were ex-
posed to LPS (1.0 pg/mi), SEB (1.0 pg/ml), or Myco-
lyplasma lysates (Mycoplasma pneumoniae, Mp; M.
fermentans, Mf; M. hominis, Mh each 1.0 pg/ml) dur-
ing the entire culture period. Data are mean 3 SD.
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Figure 2. Production of IL-6 and IL-8 in cultures
of human fibroblast exposed to M. pneumoniae plus
bacterial toxins. Supernatants were collected after 24
hr. Cultures were exposed to M. pneumoniae lysate
(Mp, 1.0 pg/mi) plus LPS (1.0 ug/ml) and SEB (1.0
pg/ml) during the entire culture period. Data are
mean =+ SD.
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Figure 3. Production of IL-6 and IL-8 in cultures
of human fibroblast exposed to M. fermentans plus
bacterial toxins. Supernatants were collected after 24
hr. Cultures were exposed to M. fermentans lysate
(Mp, 1.0 pg/ml) plus LPS (1.0 pg/ml) and SEB (1.0
pg/ml) during the entire culture period. Data are
mean+SD.
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Figure 4. Production of IL-6 and IL-8 in cultures
of human fibroblast exposed to M. hominis plus bac-
terial toxins. Supernatants were collected after 24 hr.
Cultures were exposed to M. hominis lysate (Mp, 1.0
pg/ml) plus LPS (1.0 pg/ml) and SEB (1.0 pg/ml)
during the entire culture period. Data are mean -+ SD.
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139, 373 Mycoplasmasl] o] g IL-69 IL-89] ¥4

AMEA AFEEELE GFO2 FEAAH 42 )
F e el IL-69] FEE Table 10 vJehdt ulob
2o} iz 7o vlgte §94 e davt 4 Al
Zrdiel A Vel a it} 12y mycoplasmas 3
Yx=Z3} 7 LPSY SEBE 244172 wE my-
coplasmas &9 S5xF fH} SrlEe AgS
B o™ M. pneumoniae (Mp)+LPS Z-& 2A}17L,
Mp+LPS+SEB 28 24A) 2}, M. fermentans (Mf)+
LPS # 8 24A) 7}, Mf+LPS+SEB &£ 2A17H M.
hominis (Mh)+LPS\} Mh+SEB 32 Mh+LPS+SEB
ZHE2 B 24X A o)A tlE FE T dEE o]
e

AEol AFEEST FE02 ZEAH A2 1)
W3 Z A9 I8 Fx& Table 29] VeERG i}
2t BE A2E9 =& fz FET o
A Qe AA2E BEYt 28y FER--29 A%
o] = Mf+LPS+SEB 2§ 24|17 A | A A5 57
£ ¥ 9 on] Mh+LPSY} Mh+SEB &-& Mh+LPS+
SEB #}-§-2 25 24A1 bAoA IL-62] A w9}
apRAZIA 2 )& 7ol vt Ad5E B

IL-69} IL-82) A4S Wl mslH Akl ujok
ol A 2413 A o] IL-80] IL-6 Bt} =A] A E
Rom 7t AF5EY dExF Al IL-89] Ao
IL69] A WEY & Zog 7H4En 3o IL-
6] -5 Mh x=ZoA LA 71 ZA U
Elyton IL-82 SEB m&o|A 744 2A A 5tE
Art Fig. 1). Mp}e] SE = Zo| M= -89 B¢
thz ol vldte v wd gutd goavs
Q.28 Mp+LPS &g 7oA 713 & ZA4AEaHE
Bgoh 281} IL-6S Mp+LPS+ SEB 21§ A] ©
512 A5 EHRE Bolx Ut (Fig 2). Mfgte] F
E o Zo| A = MELPS Z&-7 o A vt 5= 1 9
t} (Fig. 3). Mhele] FE 2o E BE w27
oA IL-6 L IL-8 BF A5He 5L EYct
(Fig. 4).

]

i

Aol E7Qle] ARl v1R & A EE FEA
A3 o) W] FEEFRE B4
Aol E7HQ) & el o) AR A Bl
Jolmee fEo] $1AF A4S et
H, WGol v} 23, 424 Fobg 5 YA
&4 2% 398 Y= @ 492 2
24,29)

ST P
e
22 %k ol o e

IL-63= ¥A+3F 26 KD Behad 24 21274 9]
ofu]izato 2 FAgxo] glom B A X Z-§-5t
o 19 £33+ A A& FP5H3 A2
T Zg3ste] gde] S Ao A g
o ZukS o] o] BRI,

-8 AR dFLRA 72~7979] o}
Ao 7 o] ol BaE 6~8 KD Z2)#
gloj=olt}t. o 8 74x] 34 AgA o YA
o] Z7kekm glovl £FT, TRETF, H7ITE
22 4347 HYTFHBHAAE
}\;1 34’%-:6]—57_ 9}44,18,20,33)‘

AERsloA g3l ol e s e F
sl Aol Sl Rl E BT AAE ol
ARH A& 16 59 G4 Aol EAAE
A T

B AR 2O ST Age] Hfoba T
o AFEZA o] &H = M54 lipopolysac-
charide (LPS), Staphylococcus enterotoxin B (SEB)
1} mycoplasmas &9-& FE 22 2H-8A)1 7| A
mycoplasmas &3} A LPS\ SEBE F7} 2}
SAAE O A XM B FEHE IL-63
IL-82] kol ofm xfo]7k A=A & A 8t7] st
o Wi ATl mE A X HlF S A S A B
7 #okd ot

IL-69 B4 L& AFE glo] AlEZ ko] wf el A
e E BE o2 ARoHAEIL obd HE F
Fo AESINE IL69] o] &4 & A7
A5 AF3 dHAT. 28 LPSE H| %
A ATEES GE0R nEAHE O AE
gre] Wi B} Zhzke) AlZboiol A fel & 2
28 2oz g d7AE A ua A"
W AN EE U FEG GE TGN 2
A& F7tEH S Aol & ERAT (Table 1). M.
pneumonige (Mp) F93e] =B -2 s A
HoB dELZE YuT IVl e Fd2 Hie
o AFES W FA gEAE g TEG
A Uehte A$E AT 5, Mp+LPS =2,
2A) 7+ Mp+LPS+SEB =%, 24A| kA ol thE
o wlsle] fol g A5 HHUTH M. fermentans
M) FL39 FE=ZAME rpA A 2 Mt
Hol A5 EANE ERQou AFEF wi FAIztl
w2k Mp di gt O S Bk =, M+
LPS =2, 24N 73} ME+LPS+SEB =%, 2A| 1A
o |z FHRot =4 Jelwtth M. hominis (Mh)
Fgante] FExZAME Mpyh Mfshe = 4 E
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E4& Bt &, FExF 5 248 ol A
ol FEY A JEs o) g e A e
GErZoA e L6 AA Y] FEZTES
2N ZasgE AR FE F AT FF L AS
A Ztel Mt e iz FH B4 JeEldez A
AR ARt EN JFE 9 E F s
Aoz Qztdr).

IL-89] A& AFE glo] A3zyre] ] ol A
Aol e m gon 2B vE 52
THEZNA dx 2 ¥3td FaHE FEE
vER T 12y ME+LPS+SEB =%, 24| 75 o
A gz 2EY 24 Jeve AE ¢ F A
on IL-6 A4 e np3rkA 2 Mhote] 5=
ZoME 24X A FTIHEE RS ¢ F A
t} (Table 2).

AFEES A X =EAIZNA] 244 7H5H] IL-
67} IL-8 A FL v ndF e o AFE d=Ex
Z Al F o] A EFQl BF & ol H]3te
FAaE Holm A g IL-82) WA Fo] IL-62f 7
S8t A Z4AE RYoZA IL8Y Pe
ol dZERAE fFole AlEE F)E Aoz v
ot} (Fig. 1). Mp &93 FEXx2 Ald&E Mp+
LPS+SEB2] 7% IL-69] o] Z7l2 oz A IL-6

Auts-2 A5E Aot (Fig. 2). Mf 3
Fo] EEwZ Fo| A MH+LPS| M IL-6 #&

Hgukg o] Fol o A=l m 1t (Fig 3). Mh &
3o FE-Zo| ASE BT IL69) IL-89) &)
ol F1goRA AFRIAR TG AT S

o} Z7}et IL-6 /A WAYh-g-o] o] AT
(Fig. 4).

oje} Zo] LPS 59 AFES 9S4 &
IE AFold & IL-61} IL-82 A5t A
Adutgd) 71gE Ao g RAAY o] AFE
B9 F7F 9 =Z2A70d gt = A A
A IL-67} IL-8 YA Fol| Y2 & 5 & A
oz Btk AN EE U E3 o2 £R7 A
] o5 AFEQ A& wol b9 IL-6
IL-82 BT o AfolMEE o|E AFE
HOoRAM o] & Al BRI AL EY F
122 IL-6u) IL-8% #ad Weuk-go &7bz
Z8 75 & dEA ot =3 Mg d e F

Z o] A 29 Zro] dFAIZte] | IL-61¢
IL-83} #ag Aodukgo] Fozaizt vehd
7F5H = Bolx: glch

it
i
[

¥ b L

s

Ll

b4 dlo e
ok

o

hes
Q.
(]

to oy

2 B

A Aot ZE 20 Fsta o37]o) my-
coplasmas & o]} Staphylococcus enterotoxin B
(SEB), lipopolysaccharide (LPS)$} 22 54 & =
ZAFNAY ol ES EF AFAZH S 9 vEh
= gdza33d 2224 9) interleukin-6 (IL-6)3} in-
terleukin-8 (IL-8)2] A 5 B} st}

IL-69] QA& AFE glo] AMEvke] vl Foll A
T AYHNCH LPSE M EF A AFEES @
202 2EAAEL o AETe g fEH zt
Z+e) A ZEdlo) A Rl g AAE BRY. M. pre-
umoniage L7} FE-ZoMe dEEE HE
t Z7tE e S Bien AFEH WGzt
o maAdE dx TR 4 vdevde A5E
9) T} M. fermentans Yo FE=ZME
AutE ) A EgHE BYov AFE ) FA
Zvo] whabxl M. pneumonige FHU =% wjet= v
2 ¢4 BYth M. hominis 9] FELE
o X = M. pneumoniae 3@ | \} M. fermentans 3}
AxZ goe = OGE 548 24 ol 22
AFE dExFAM 9 IL-6 B AA Y] FH
w2dogM dade A dF F ASY F
F L AZFAZ] et E dE FEG A Y
Bdoazx dgagoel] HfotM®rt daE 1
A F9le Aoz YAdn.

IL-82] A& A5 flo] AETES ul Foll A
S eha gom 438 ¢E 52 FEL
Zd A =z ol ¥ste FaHE FEE HE
Wo} M. fermentans Q32 FE=Z, 243
Ao Az Froh A vexed IL-6 YA
u ¢} v} A7FA 2 M. hominis FLF ] FEEZS
ol A& 2441 2HA o] F7HE A

AFEEE A X =2A A 244k 1L
63 IL-8 YA FE ¥ z3td AFE dEx=E A
5 F9| Aol EF BF tlx Fol ¥t 4
£ Ho|A v IL-89] A o] IL-69 F-FET A
Al 425 Bt M. pneumoniae U} FE-
Z Ao = IL-69) &ol Z715 9 o M. fermen-
tans F Ao FELE FAME IL-69] Fo] F
V8l R T M. hominis 4o EEL-ZNE=
IL-69} IL-89] Qo] 5 F7HE At

o5t o] LPS S} 2 & AT P
A % AFobA X E IL-61} IL-88 A 5l

-579 -



A2, 47 & Mycoplasmase] o] & IL-69} IL-89) 4

AR Fhte Aoz BogHH o]F X
FEE9 2% R =242 B e 44 U
o4 WA 67 IL-8 YTl RS Z 4 9l
£ Aoz B

ik}

| .Y 5

Ho

1) Aihara M, Tsuchimoto D, Takizawa H, Azuma
A, Wakebe H, Ohmoto Y, Imagawa K, Kikuchi
M, Mukaida N, Matsushima K: Mechanisms in-
volved in Helicobacter pylori-induced interleukin-
8 production by a gastric cancer cell line, MKN
45. Infect Immun 65: 3218-3224, 1997.

2) Andus T, Geiger T, Hirano T, Northoff H, Ganter
U, Bauer J, Kishimoto T, Heinrich PC: Recom-
binant human B-cell stimulatory factor 2 (BSF-
2/IFNB2) regulates B-fibrinogen and albumin
mRNA levels in Fao-9 cells. FEBS Lett 221:
18-22, 1987.

3) Bansal AS, Hogan PG, Prichard P, Powell EE:
Serum soluble CD23 but not IL8, IL10, GM-csf,
or IFN-y is elevated in patients with hepatitis C
infection. Cli Immunol Immunopathol 84; 139-
144, 1997.

4) Basol F, Conaldi PG, Fiore L, Calvo S, Toniolo
A: Normal breast epithlial cells produce interleu-
kin 6 and 8 together with tumor necrosis factor:
Defective IL6 expression in mammary carcinoma.
Int J Cancer 55: 926-930, 1993.

5) Black K, Garrett IR, Mundy GR: Chinese ham-
ster ovarian cells transfected with the murine in-
terleukin-6 gene cause hypercalcemia as well as
cachexia, leukocytosis and thrombocytosis in tu-
mor-bearing nude mice. Endocrinology 128: 2657-
2659, 1991.

6) Castell JV, Gomez-Lechon MJ, David M, Hirano
T, Kishimoto T, Heinrich PC: Recombinant hu-
man interleukin-6 (IL-6/BSF-2/HSF) regulates the
synthesis of acute phase proteins in human hepa-
tocytes. FEBS Lett 232: 347-350, 1988.

7) Kishimoto T: The Biology of Interleukin-6. Bl-
ood 74: 1-10, 1988.

8) Muhlradt P, Schade U: MDHM, a macrophage-
stimulatory product of Mycoplasma fermentans,
leads to in vitro interleukin-1 (IL-1), IL-6, tumor

- 580 -

necosis factor, and prostaglandin production and
is pyrogenic in rabbits. Infect Immun 59: 3969-
3974, 1991.

9) Erroi A, Fantuzzi G, Mengozzi M, Sironi M,
Orencole SF, Clark BD, Dinarello CA, Isetta A,
Gnocchi P, Giovarelli M, Ghezzi P: Differential
regulation of cytokine production in lipopoly-
saccharide tolerance in mice. Infect Immun 61:
4356-4359, 1993.

10) Foreback JL, Remick DG, Crockett-Torabi E,
Ward PA: Cytokine responses of human blood
monocytes stimulated with Igs. Inflammation 21:
501-517, 1997.

11) Fuseler JW, Conner EM, Davis JM, Wolf RE,
Grisham MB: Cytokine and nitric oxide produc-
tion in the acute phase of bacterial cell wall-in-
duced arthritis. Inflammation 21: 113-131, 1997.

12) Gauldie J, Richards C, Hamish D, Lansdorp P,
Baumann H: Interferonf32/B-cell stimulating fac-
tor type 2 shares identity with monocyte-derived
hepatocyte-stimulating factor and regulates the
major acute phase protein response in liver cells.
Proc Natl Acad Sci USA 84: 7251-7255, 1987.

13) Geiger T, Andus T, Klapproth J, Hirono T, Ki-
shimoto T, Heinrich PC: Induction of rat acute-
phase proteins by interleukin-6 in vivo. Eur J
Immunol 18: 717-721, 1988.

14) Ghanekar S, Zheng L, Logar A, Navratil J, Bo-
rowski L, Gupta P, Rinaldo C: Cytokine expre-
ssion by human peripheral blood dendritic cells
stimulated in vitro with HIV-1 and Herpes sim-
plex virus. J Immunol 157: 4028-4036, 1996.

15) Gollnick SO, Liu X, Owczarczak B, Musser DA,
Henderson BW: Altered expression of interlen-
kin 6 and interleukin 10 as a result of photody-
namic therapy in vivo. Cancer Res 57: 3904-
3909, 1997.

16) Ito R, Yasui W, Kuniyasu H, Yokoyaki H, Ta-
hara E: Expression of interleukin-6 and its effect
on the cell growth of Gastric carcinoma cell
lines. Jpn J Cancer Res 88: 953-958, 1997.

17) Jotwani R, Tanaka Y, Watanabe K, Tanaka-Ban-
doh K, Kato N: Comparison of cytokine induc-
tion by lipopolysaccharide of Bacteroides fragilis
with Salmonella typhimurium in mice. Microbiol



Kwang Hyuk Kim, Myung-Woong Chang: Production of IL-6 and IL-8 by Mycoplasmas

Immunol 38: 763-766, 1994.

18) Kammouni W, Figarella C, Marchand S, Mer-
ten M: Altered cytokine production by cystic fi-
brosis tracheal gland serous cells. Infect Immun
65: 5176-5183, 1997.

19) Edmiston KH, Gangopadhyay A, Shoji Y, Nach-
man AP, Thomas P, Jessup JM: In vivo induc-
tion of murine cytokine production by carcino-
embryonic antigen. Cancer Res 57: 4432-4436,
1997.

20) Kusner DJ, Luebbers EL, Nowinski RJ, Konie-
czkowski M, King CH, Sedor JR: Cytokine-
and LPS-induced synthesis of interleukin-8 from
human mesangial cells. Kidney Intl 39: 1240-
1248, 1991.

21) Lacasse C, Turcotte S, Gingras D, Stankova J,
Rola-Pleszczynski M: Platelet-activating factor
stimulates interleukin-6 production by human en-
dothelial cells and synergizes with tumor necrosis
factor for enhanced production of granulocyte-
macrophage colony stimulating factor. Inflamma-
tion 21: 145-158, 1997.

22) Mattei S, Colombo MP, Melani C, Silvani A,
Parmiani G, Herlyn M: Expression of cytokine/
growth factors and their receptors in human me-
lanoma and melanocytes. Int J Cancer 56: 853-
857, 1994.

23) Mori N, Shirakawa F, Murakami S, Oda S, Eto
S: Inhibitory effect of interleukin 4 on production
of interleukin 6 by adult T-cell leukemia cells.
Cancer Res 53: 4643-4647, 1993.

24) Elias JA, Lentz V: IL-1 and tumor necrosis fac-
tor synergistically stimulate fibroblast IL-6 pro-
duction and stabilize IL-6 messenger RNA. J
Immunol 145: 161-166, 1990.

25) Nijstein NWN, De Groot E, Ten Duis JH, Hack
CE, Aarden LA: Serum levels of interleukin-6
and acute phase reponses. Lancet ii: 921, 1987.

26) Noah TL, Henderson FW, Wortman IA, Devlin
RB, Handy J, Koren HS, Becker S: Nasal cyto-
kine production in viral acute upper respiratory
infection of childhood. J Infect Dis 171: 584-
592, 1995.

27) Ogle C, Guo X, Szczur K, Hartmann S, Ogle JD:
Production of tumor necrosis factor, interleukin-6

and prostaglandin E, by LPS-stimulated rat bone
marrow macrophages after thermal injury: effect
of indomethacin. Inflammation 18: 175-185, 1994.

28) Ogle CK, Wu J, Mao X, Szczur K, Alexander
W, Ogle JD: Heterogeneity of kupffer cells and
splenic, alveolar, and peritoneal macrophages for
the production of TNF, IL-1, and IL-6. Inﬂa-
mmation 18: 511-523, 1994. Coes

29) Powell JL, Wright AC, Wasserman SS, Hone
DM, Morris JG: Release of tumor necrosis fac-
tor alpha in reponse to Vibrio vulnificus capsular
polysaccharide in in vivo and in vitro models. In-
fect Immun 65: 3713-3718, 1997.

30) Salas MA, Brown OA, Perone MJ, Castro MG,
Goya RG: Effect of the corticotrophin releasing
hormone precursor on interleukin-6 release by hu-
man mononuclear cells. Clin Immunol Immuno-
pathol 85: 35-39, 1997.

31) Scambia G, Testa U, Panici PB, Martucci R,
Foti E, Petrini M, Amoroso M, Masciullo V,
Peschle C, Mancuso S: Interleukin-6 serum lev-
els in patients with gynecological tumors. Int J
Cancer 57: 318-323, 1994.

32) Stanciu LA, Shute J, Holgate ST, Djukanovic R:
Production of IL-8 and IL-4 by positively and
negatively selected CD4" and CD8" human T
cells following a four-step cell separation method
including magnetic cell sorting (MACS). J Im-
munol Methods 189: 107-115, 1996.

33) Standiford TJ, Arenberg DA, Danforth JM, Kun-
kel SL, VanOtteren GM, Strieter RM: Lipotei-
choic acid induces secretion of interleukin-8 from
human blood monocytes : a cellular and molec-
ular analysis. Infect Immun 62: 119-125, 1994.

34) Starnes HF, Pearce MK, Tewari A, Yim JH, Zou
J, Abrams JS: Anti-IL-6 monoclonal antibodies
protect against lethal Escherichia coli infection
and lethal tumor necrosis factor-o. challenge in
mice. J Immunol 145: 4185-4191, 1990.

35) Steinshamn S, Waage A: Tumor necrosis factor
and interleukin-6 in Candida albicans infection
in normal and granulocytopenic mice. Infect Im-
mun 60: 4003-4008, 1992.

36) Strassman G, Fong M, Kenny JS, Jacob CO: Evi-
dence for the involvement of interleukin 6 in

-581 -



344, A48 Mycoplasmasol] 2|3+ IL-69} 11-89) AJA

350 experimental cancer cachexia. J Clin Invest 89:
1681-1684, 1992.

37) van-der Poll T, Jansen J, Endert E, Sauerwein
‘HP, van Deventer SJH: Noradrenaline inhibits
lipopolysaccharide-induced tumor necrosis factor
and interleukin 6 production in human whole
‘blood. Infect Immun 62: 2046-2050, 1994.

38) von Hunolstein C, Totolian A, Alfarone G, Man-

cuso G, Cusumano V, Teti G, Orefici G: Soluble
antigens from Group B Streptococci induce cy-
tokine production in human blood cultures. Infect
Immun 65: 4017-4021, 1997.

39) Zhang XG, Klein B, Bataille R: Interleukin-6 is

a potent myeloma-cell growth factor in patients
with aggressive multiple myeloma. Blood 74: 11-
13, 1989.

-582 -



