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Abstract

PRODUCTION OF TRANSFORMING GROWTH FACTOR-: IN HUMAN FIBROBLASTS
INDUCED WITH BACTERIAL TOXINS

Seong-Geun Lee, Kwang-Hyuk Kim*
Department of Dentistry, *Department of Microbiology, Kosin Medical College

TGF-B1 is a potent chemotactic factor for inflammatory cells and fibroblasts. It also stimulates the celluar source and components of
extracellular matrix and the production of proteinase inhibitors. Collectively, these biologic activities lead to the accumulation and sta-
bilization of the nascent matrix, which is vital to wound healing.

The objective of this study is to investigate production of TGF-A1 in vitro fibroblast culture in the presence of Staphylococcus enterotox-
in B(SEB) and/or lipopolysaccharide(LPS) and to elucidate the role of TGF-81 which may be responsible for wound healing

The fibroblasts were originated from facial dermis and hypertrophic scar in 26 year-old male patient. In the presence of LPS(0.0lug,
0.1ug, 1.0ug), SEB(0.0lug, 0.1ug, 1.0ug) respectively, cells(5x 10°ml) were cultivated in vitro. At 1, 3, and 5 days after incubation, cells
were counted. Also, cells(2.5x 10°ml) were cultivated in EMEM with LPS(0.01, 0.1 and 1.04g), SEB(0.01, 0.1 and 1.0.g) respectively and
LPS(0.1xg) and SEB(0.1ug) in combination for 24, 48, and 72 hours respectively. Culture supernatants were harvested at 1, 2, and 3
days after incubation period and triplicate culture supernatants were pooled and TGF-81 was assayed in duplicate.

The results were as follows.

1. In facial dermal fibroblast induced with SEB and LPS respectively or in combination, the suppression of cell proliferation occurred
very significantly at 1 day after incubation, compared with the control. In SEB exposure, the production of TGF-81 was decreased
very significantly at 1 day after incubation, compared with the control. However, in LPS, SEB and LPS exposure, the production of
TGF-B1 was increased very significantly at 1 day after incubation, compared with the control.

2. In hypertrophic scar fibroblast induced with SEB and LPS respectively or in combination, the suppression of cell proliferation did
not occur at 1 day after incubation, compared with the control. In SEB and LPS exposure in combination, the production of TGF-81
was increased very significantly at 1 day after incubation, compared with the control. However, the production of TGF-p1 did not
occur in SEB and LPS exposure respectively.

In conclusion, the concentration of bacterial toxins and the incubation period correlated with cell proliferation and production of
TGF-B1 very significantly and both fibroblasts have different phenotype each other in this regard. This data suggest that the significant
production of TGF-81 may develope abnormal wound healing associated with tissue fibroproliferative disorder, such as hypertrophic
scar and keloid formation.

Key words : Wound healing, Transforming growth factor-A1, Lipopolysaccharide
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7|2 AHI = —,—EH 0}%373(1‘etal calf serum, FCS, Boehringer
Mannheim, Mannhelm, Germany)& 10% 37}&}e] THE Eagle’s
minimum essential medium(EMEM, Gibco, Grand Island, USA) 2ml
< A 3}38 60mm %2 vl %8 7 A](Costar, Cambridge, USA)ol| 7
ekl i cover sliplo 2 143 F 37°C, 5% CO: vl k7]
0] 3~49) DA 02 W) & THFAN WISk oF 35 F
o Hjek& A AAo] G207 FAHE ALo} A ZEEE u)
A& FY3te] vl 2 phosphate buffered saline(PBS)Z 13] A 2]
82 0.25% trypsin 0.3mlg A 713k & ujok7) o) A 58 EoF vk
stATh vFe] ¥ M £ 52 10% FCS EMEMO. 2 A A1 A Al 2
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=4 TAEY AE S FE 9 TGRE A A EE ARS-5H4
t}h ol AFEH A9 &4 & Staphylococcus enterotoxin B(SEB,
Sigma, USA) ¢} lipopolysaccharide(LPS, Sigma, USA)1 2., Al i+
45 GFEATA B AFE HETOE A7 548 &
BATEATTLCE T

HoA7 Zhzhe] Aok Al Z 0.1mIG X 107H/miy% 2 96 wells
Hf o4 plate(Corning, NY, USA)o] £5=3F & ml 3 SEB 0.0lug, 0.1
ug, 10ug =} LPS 0.0lug, 0.1ug, 10ug S 242t ZH4-A17]1 5 37°C, 5%
COuF71ellA 1, 3,5¢ &< Sw3 FE5 AU v g
stk 1, 3, 5 v %F5q)| plate2] zF wello] MTT) 104 (PBS 1
ml 3 5mg<] 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide) % 4 a}sk L 4541 7F 7} vl ks GiTh. Al7ko] 7 3hE
% 10% SDS-0.02M HCIo 2541 42 wellol] 2 3}3le] o2 227 o
A apEEkE R Ao WA sttt Optical density(OD)+
microplate reader (Model 550 microplate reader, Bio-Rad, Richmond,
USA)E o]-§-3to] 540nmel| A 24 314l ch

3. TGF-pel MY

BoA7 Asol AE ImI(25x10i/m1)A S 24wells 1) oF&
plate(Coming, NY, USA)el] 33 & ml  SEB 0.01g, 0.1, 1.0
ug 9} LPS 0.0lug, 0.1ug, 1.0ug S ZH2F 2H2A1 71 & 37°C, 5% CO2 Hj
WA 1,2, 3 Sk wjFatel 42 £ §32

Alg well triplicateZ A3 s} Th F=AE vl AF=9S 300g

oA 3087 AFAZ F T 4ZNE S T0Ce] s
o] TGFAo] 574 918l AHEE T

4. TGF-pi12l &5

TGF-B12] =742 PREDICTA® Human TGF-8: ELISA kit
(Genzyme, Cambridge, USA)S- o] &3}

1) £3 TOFAi A B9 243}

B84 JElel EF TR ARs 243

HCIS: 2-8-51] 4C o)A 6087 28417
A,

flske] IN
7 & IN NaOHi %3

2) TGF-pie] A 254

72 TGR-proll thdt Rk 32 A7k 724 96 wells
microplate] z} wellol] AJ& 1004 &g & 3}sle] 37Coll 117}
Eob PABATE AL 939102 53 A =g F HRPconu-
gated 379 1004 #& #5}s}o] thA] 87C o)A 1A17- 5 1
ASATE MG HFAOT 5 AHF 5 714 1004 HE
Hsketel v AL 27 F WAE the stopel 100 A
< 7}38%ith Optical density(OD)+= microplate reader (Model 550



microplate reader, Bio-Rad, Richmond, USA)E- ©]-2-3}o] 450nmol]
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Fig. 1. Proliferation of facial dermal fibroblasts(5 X 10°) with 0.01, 0.1, and 1.0pg
of SEB. At 1, 3, and 5 days after incubation, cells were counted. Data repre-
sent means=®SD of triplicate cultures.

*P(0.05 and *P(0.01 compared with control.

Fig. 3. Proliferation of facial dermal fibroblasts(5 X 10°) with 0.01, 0.1, and 1.0ug
of LPS. At 1, 3, and 5 days after incubation, cells were counted. Data repre-
sent means=®SD of triplicate cultures.

*P(0.05 and *P(0.01 compared with control.

M S48 32AIZ! M70F MEOA Transforming Growth Factor-#9] 44
9 wells 1 %2 plate(Coring, NY, USA)ell £+ & ml - SEB
0.0lug, 0.1ug, 1.0ug, LPS 0.0Lug, 0.1ue, 10w S 22 244171 & 1,
3, 5¢ Hj Sk 3o microplate reader(Model 550 microplate reader,
Bio-Rad, Richmond, USA)E- o]-&3}o] 540nmol| 4] Optical densityS-
243 A7 Be 3 Pk

1) SEBE #8374+

otH 23 Afrol Mlazol A tzol vsl wi S 194 0.01

ug? 10ugol A 747t P<O.05, p<O0LE A ] F2 A & Ko
™, 394 o & 00lug, 0.1ug] A P<O.0SZ M 2] Z24 A E H
901, 5 o] = 0.ugoll A P<0.01Z, 0.0lug, 1.0ugo] 4] P<0.05%
]_\_L_/] ?/\10] om]g]oar)r HHOE/\]ﬂ-_TL]— ;q—}l/\] E/\ La\:
2 o] Zo] A5 FAd I E POOLE 9] (Fig. 1). |
SA HEE A frol Mo A diZtel BE) w) J?— U 0.01ug
o] A P<0.05%, 0.1ug, 1L0ugol A P<OOLE A Z o] Z2]0] oA 5]
ATE. Hl SFA) 7H} ZPMVJ 549 & 9 o] 29 43 A4

SATHFig. 2).

AAM T P<O0LZE 9]

Fig. 2. Proliferation of hypertrophic scar fibroblasts(5 x 10°) with 001, 0.1, and
10ug of SEB. At 1, 3, and 5 days after incubation, cells were counted. Data
represent means=SD of triplicate cultures.

*P{005 and *P(0.01 compared with control.

Fig. 4. Proliferation of hypertrophic scar fibroblasts(5 x 10°) with 001, 0.1, and
10ug of LPS. At 1, 3 and 5 days after incubation, cells were counted. Data
represent means=SD of triplicate cultures.

*P{005 and *P(0.01 compared with control.
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Qb AT AfrotA Zoll A izl vl vl %5 3L A 71A]
0.014g, 0ugell A P<O.052, 1.0ugl| A PO.0LE M| o] Z2]0] ]
A=A oH, 5 ol BE Fro A ool v]s] P01 Al
X9 F2 o] A= AT WA AL FA48 FE
o] P<0.012 YEFEATE o] 9] 435 #A glAME
P>0055 H I TtHFig. 3). H] 34 WS Adfro} A Eojl A th 27
)3 3UA 001l A P<0.01Z, 58 A o 0.1ugol] A P<0.01Z
0.01ug, 10ugoll A P<O.05Z Al £ 2] Z2] 0] 9] F k. 1l %A 7H
I G FA T 9 o] 29 45 A JAME
P<0.0LZ -5-9] 353 tH(Fig. 4).
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Fig. 5. Proliferation of TGF-1 by facial dermal fioroblasts(25X10°) with 001,
01, and 1.0pg of SEB for 24, 48, and 72 hrs respectively in MEM. Culture
supernatants were harvested after each incubation tme and TGF-B1 was
assayed. Data represent means=+SD.

*P(0.05 compared with control.

E]
_ = I 34
L (=T
:E. I — 7
i d i
'S -
E I | J
1] = . = e
[4-1] (-4} 1 Ll
LPEagirs

Fig. 7. Proliferation of TGF-1 by facial dermal fioroblasts(25X10°) with 001,
01, 1.0pg of LPS for 24, 48, and 72 hrs respectively in MEM. Culture super-
natants were harvested after each incubation time and TGF-f1 was assayed.
Data represent means=SD.

*P(0.05 and *P(0.01 compared with control.
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SEB 0.1ug, LPS 0.1ugS ZzHz}F 281171 & EMEMOI| A 1 2, 3%‘ =
ol ckste] AR FS AN g TGRAel tish g
s} 71 H-2H= 96 wells microplate2] z}F wellol] /\]E 100u1 S
2 5}5ke] microplate reader(Model 550 microplate reader, Bio-Rad,
Richmond, USA)E- o] £-3}ed 450nmol| 4] Optical densityS =74
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Aol AolM e FI4s HolA skrhFig. 5) W54 H&
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Fig. 6. Proliferation of TGF-+ by hypertrophic scar fioroblasts(25 X 10°) with
001, 0.1, 1.0ug of SEB for 24, 48, and 72 hrs respectively in MEM. Culture
supernatanis were harvested after each incubation tme and TGF--8i was
assayed. Data represent means+SD.
*P(0.05 compared with control.
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Fig. 8. Proliferation of TGF-f1 by hypertrophic scar fioroblasts(25 X 10°) with
001, 0.1, 1.0ug of LPS for 24, 48, and 72 hrs respectively in MEM. Culture
supernatants were harvested after each incubation tme and TGF-Bi was
assayed. Data represent means£SD.

*P{005 and *P(0.01 compared with control.
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Fig. 9. Proliferation of TGF-1 by facial dermal fibroblasts with SEB(0.14g),
LPS(0.149), and SEB+LPS. Celis(25x 10°) were cultivated for 24, 48, and 72
hrs respectively in MEM. Culture supernatants were harvested after each incu-
bation time and TGF--f1 was assayed. Data represent means+SD.

*P(0.05 compared with control.
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3) SEB(0.1g) &} LPS(0.1g) & 87| 2H-8-3+ 7

obA 23] A -fof Al Zol A A4 TGF- /31~ t) 2o H)s) H)
k3 2970l P<OOLZE ZH2H Y, 3LA o= 233 P<0.01Z
Z715 90tk vl kA 7H) FEA 7] Ao B g o] Bo] AFE
A glo} POOLE 253 thFig. 9). Bl FA uHE obel 73]
Aol Azl A A E TCF-Aie tizetel] Hal vl o5 1,
Aol A Z+7zF P<0.05, P<0.01E =715 et v A Lv)r 297
=49 FE 9 o] 59 43 A o] P<001
(Fig. 10).
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Fig. 10. Proliferation of TGF-1 by hypertrophic scar fibroblasts with SEB(0.14
g), LPS(0.14g), and SEB+LPS. Cells(25x 10°) were cultivated for 24, 48, and
72 hrs respectively in MEM. Culture supernatants were harvested after each
incubation time and TGF--B1 was assayed. Data represent means=SD.

*P(0.05 and *P{0.01 compared with control.

gage) 71EH9 T ge) Wy P 28 429 neu-
trophil activating peptide-2(NAP-2)7} E 3t t}. o] 2] 3l Alo] 57}01
5& 270 Sl F2 HA7 PIANE, Hfol A
AN LS FE8k= 323 growth factor 2 chemotaxm0]1:‘r
" IARE, 35 WaW BY/} AV ALES 27
A 2719] Eoi} e 454 SIS 4928 SYAA 2
s é*o}ﬂi fibonectin . = &3], &4 o] vﬂ—“ﬂl Chefst
Ekle Agath dfa B 27) 71200 A7kl g
AE T L3 0607l A 9ol A& =Eate
242 {WW %Hlfﬂ AZEA o] A3} At ETIRIS EH|stE
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ol Z7tal ket F4 1Akl I8 ofsf del = wA oA H
th o] A= 3 A9 A& 2357 ste AlETRIS
A A gk}, o] 2] gk Alo] EF}2l S0 &= Interferon-a(IFN-a), TNF, IL-1,
IL-1 receptor antagonist(IL-Ira), IL-6, IL-8, macrophage inflammatory
protein-l-a 2 TGF-AZ E3Haith 3217t 27] 59| W2
S8 T 83 g, 4~5 *17P1H°ﬂ Ei i e S
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