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Abstract

Cytokines are hormone-like proteins which mediate and regulate inflammatory and immune responses. Transforming
growth factor- 5 (TGF-4) plays an important role in the control of the immune response and wound healing, and in
the development of various tissues and organs. Nitric oxide(NO) is a major messenger molecule regulating immune
function and blood vessel dilation and serving as a neurotransmitter in the brain and peripheral nervous system. Also,
NO is to be a potent mutagen that causes mutation in the p53 tumor suppressor gene in early phases of human gastric
carcinogenesis. The purpose of this study was to investigate the effect of Helicobacter pylori lysates, lipopolysaccharide
(LPS), and Staphylococcus enterotoxin B(SEB) on production of TGF-41 and NO by human fibroblasts.

Primary cultured human fibroblasts were incubated with H. pylori lysates(Hp), LPS , SEB, Hp+LPS, Hp+SEB, Hp+
LPS+SEB. Culture supernatants that were collected at 24, 48, and 72 hr were assessed for TGF- 51 by enzyme-linked
immunosorbent assay and NO production by quantification of nitrite ion.

TGF- 81 production in fibroblasts exposed with Hp, LPS or SEB for 48 hrs was enhanced, but for 72 hrs inhibited.
Its production by double exposure such as Hp+LPS, Hp+SEB, Hp+LPS+SEB was lowered in comparison with single
exposure of Hp in cases of 24 and 48 hrs incubation, but for 72 hrs decreased in Hp vacuolating toxin(+), increased in
Hp vacuolating toxin(-).

NO production in fibroblasts increased at all doses of LPS. But its production by exposure of SEB incresed or
decreased according to dose and incubation time. Also, NO production by Hp vacuolating toxin(+) increased at all
doses, but its production by Hp vacuolating toxin(-) decreased. Its production by double exposure such as Hp+LPS,
Hp+SEB, Hp+LPS+5EB decreased in comparison with single exposure of Hp Therefore, quantities of TGF- 81 and NO
released by human fibroblasts shows differences according to kinds of stimulants. Also, in case stimulated with same
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kinds of stimulants, its productions exhibit quantitative differences according to exposure times. These results suggest

that the decrease of TGF- 41 in fibroblasts by mixed exposure with Hp producing vacuolating toxin and bacterial toxins

such as LPS and SEB may effect negatively in healing of host tissue and the increase of NO by infection of H. pylori

may relate to the increased susceptibility for human gastric carcinogenesis
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Table 1. Production of TGF-A1 in cultures of human fi-
broblast with toxins and Helicobacter pylori lysates

Table 3. Production of TGF- 41 in cultures of human fi-
broblast with toxins and Helicobacter pylori lysates

(0.01 g/ ml) (1.0g/mal)
Production of TGF-A1 (unit : ng/ml) Production of TGF-A1 (unit : ng/ml)
24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
LPS 36480049 41600042 447670214 LPS 4199+0.099" 387301317 4.486+0.351"
SEB 3.605+0.028" 4.033+0.110" 3.960+0.005" SEB 3921401737 4.9490.042° 3.926+0.083"
Hp Vac(+) 285910076~ 3.483+0.006" 3.965+0.166" Hp Vac(+) 3283%0.055 453540035 55190.021
Hp Vac() 30780166 3.8870.083" 419910165 Hp Vac() 338020055 5436+0165 2859+0.034
Control ~ 3249%0.021 3.380*0055 5436+0.165 Control  3.249%0021 3380=0.055 5436+0.165

Human fibroblasts were cultivated with toxins (LPS, lipopolysac-
charide; SEB, Staphylococcus enterotoxin B) and Helicobacter pylori
[Hp Vac(+), H. pylori producing vacuolating toxin; Hp Vac(-), H.
pylori not producing vacualating toxin] lysates each 001 pf/ml
for 24, 48, and 72 hr. TGF- 81 was measured in the culture super-
natant. Data are mean=*SD.

**: p<0.01 when compared with the control

Table 2. Production of TGF-A1 in cultures of human fi-
broblast with toxins and Helicobacter pylori lysates

Human fibroblasts were cultivated with toxins (LIPS, lipopolysac-
charide ; SEB, Staphylococcus enterotoxin B) and Helicobacter pylori
[Hp Vac(+), H. pylori producing vacuolating toxin; Hp Vac(-), H.
pylori not producing vacuolating toxin] lysates each 1.0 yg/ml for
24, 48, and 72 hr. TGF- 1 was measured in the culture superna-
tant. Data are mean®5SD.

**: p<0.01 when compared with the control

Table 4. Production of nitric oxide in cultures of human fi-
broblast with toxins and Helicobacter pylori lysates

(0.15/ml) (0.014g/ ml)

__ Production of TGF-41 (unit : ng/ml) Concentration of nitrite ion (zM/L)

24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
LPS 3380£0.069 511910283 570910214 LPS 88+01" 134+04" 132£0.1"
SEB 316120117 486601107 5.689+0.041 SEB 784017 108104  128%03"
Hp Vac(+) 3127£0069 4.082+0.097" 4.759%0.076" Hp Vac(+) 69202 7.6:01" 9202
Hp Vac(-) 3551200217 4209+0.248" 3249£0.021" Hp Vac(}  67£01 81+£017  1L7+01
Control 32490021 33800055 54360165 Control 6.7+0.1 9.0+0.1 115+0.1

Human fibroblasts were cultivated with toxins (LPS, lipopolysac-
charide; SEB, Staphylococcus enterotoxin B) and Helicobacter pylori
[Hp Vac(+), H. pylori producing vacuolating toxin; Hp Vac(-),
H. pylori not producing vacuolating toxin] lysates each 0.1 s/
ml for 24, 48, and 72 hr. TGF #-1 was measured in the culture
supernatant. Data are mean®SD.

** 1 p<0.01 when compared with the control

2 o] g3t Ao Esle] F7H Aoz AET o
g 24 Vac(-) H. pylori 3 001 pg/mle 284
AL W= dose E Al7ho] dEEA dn AR 74
£ vehjz 9dh o]z)gt 272 A2 vacuolating toxin
A nAAE Atol9] Apold JheAe] U aEut
Vac(+) H. pylori £5]80] LPS 58 F8ala Z&AA
HE 7 9Eo8 AEAAE gl Hste] NO 4ol
AetEE & ¢ Stk o|& Vac(t) H. pylorizt 2329 9

tilo

Human fibroblasts were cultivated with toxins (LPS, lipopolysac-
charide ; SEB, Staphylococcus enterotoxin B) and Helicobacter pylori
[Hp Vac(+), H. pylori producing vacuolating toxin ; Hp Vac(-), H.
pylori not producing vacuolating toxin] lysates each 0.01 pg/ml
for 24, 48, and 72 hr. Nitrite ion concentration was measured in
the culture supernatant. Data are mean®5D.

**: p<0.01 when compared with the control
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4 g1 242 BYch waba Vacl) H pylori B3E
o 93k NOMA & ZAaHYA T o 4 LPSu} SEBY 7t
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Table 5. Production of nitric oxide in cultures of human fi-
broblast with toxins and Helicobacter pylori lysates

(0.1 48/ ml)
Concentration of nitrite ion { #M/L)
24 hr 48 hr 72 hr
LPS 74+01° 10.7£02" 124£04"
SEB 77+02" 85+02 9.7+01"
Hp Vac(+)  96%01° 109+0.1" 123%01"
Hp Vac()  58%02" 71+02" 10.6£02"
Control 6.7x0.1 90201 11.5%0.1

Human fibroblasts were culiivated with toxins (LPS, lipopolysac-
charide; SEB, Staphylococcus enterotoxin B) and Helicobacter pylori
[Hp Vac(+), H. pylori producing vacuolating toxin; Hp Vac(-), H.
pylori not producing vacuolating toxin] lysates each 0.1 yg/ml for
24, 48, and 72 hr. Nifrite ion concentration was measured in the
culture supernatant. Data are mean*5D.

" p<0.05 when compared with the control

##. p<0.01 when compared with the control

Table 6. Production of nitric oxide in cultures of human fi-
broblast with toxins and Helicobacter pylori lysates

(1.0¢g/ml)
Concentration of nitrite ion (zM/L)
24 hr 48 hr 72 hr
LPS 6.9+04 97017  122%£01°
SEB 71201 7604 94+0.1"
Hp Vac(+) 72404 1014017 1482017
Hp Vac(-)  67%0.1 77£017  100=03"
Control “ 6.7%0.1 9.0+01 11.5+0.1

Humarl fibroblasts were cultivated with toxins (LPS, lipopolysac-
charide; SEB, Staphylococcus enterotoxin B) and Helicobacter pylori
[Hp Vac(+), H. pylori producing vacuolating toxin; Hp Vac(-), H.
pylori not producing vacuolating toxin] lysates each 1.0 yg/ml for
24, 48, and 72 hr. Nitrite ion concentration was measured in the
culture supernatant. Data are mean®8D.

*: p<0.05 when compared with the control

**: p<0.01 when compared with the control
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Fig. 1. Production of transforming growth factor-p1(TGF-

B1) by fibroblast exposed with 0.1 ug of H. pylori
Vac(+) lysate, LPS, or SEB each for 24, 48, 72 hrs
respectively in MEM. Culture supernatants were
harvested after each incubation time and TGF-B1
was assayed.

Data represent meanTSD. **p<0.01 when compared with
the control.
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—— Hp Vac(-)+LPS+SEB
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Transforming Growth Factor-p1{ng/ml}
£

20 3’0 4‘0 5‘0 6‘0 7‘0 8‘0
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Fig. 2. Production of transforming growth factor-B1(TGF-
B1) by fibroblast exposed with 0.1 ug of H. pylori
Vac(-) lysate, LPS, or SEB each for 24, 48, 72 hrs
tespectively in MEM. Culture supernatants were
harvested after each incubation time and TGEF-f1
was assayed.

Data represent mean*=SD. **p<0.01 when compared with
the control.
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—&— Hp Vac(+)

—O— Hp Vac(+}+LPS

13 9 —w— HP Vac(+)+SEB
—— Hp Vac(+)+LPS+SEB
12 4 —a— Control

Nitrite ion conc.(pMiml}

Hours

Fig. 3. Production of nitric oxide by fibroblast exposed
with 0.1 ug of H. pylori Vac(+) lysate, LPS, or SEB
each for 24, 48, 72 hrs respectively in MEM. Cul-
ture supernatants were harvested after each incuba-
tion time and nitrite ion was assayed.

Data represent mean*SD. *p<0.05 and **p<0.01 when
compared with the control.

1 “ —&— Hp Vac(-)

—O— Hp Vac(-+LPS
—¥y— Hp Vac(-+SEB
10 4 —— Hp Vac(-)+LPS+SEB
—=— Control

Nitrite ion conc. (ph/L)

20 30 40 50 g0 70 80
Hours

Fig. 4. Production of nitric oxide by fibroblast exposed
with 0.1 ug of H. pylori Vac(-) lysate, LPS, or SEB
each for 24, 48, 72 hrs respectively in MEM. Cul-
ture supernatants were harvested after each incuba-
tion time and nitrite ion was assayed.

Data represent mean+5D. *p<0.01 when compared with
the control.
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