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QUANTITATIVE ANALYSIS OF TRANSFORMING GROWTH FACTOR-g: IN HUMAN FIBROBLASTS
INDUCED WITH STAPHYLOCOCCUS ENTEROTOXIN B AND LIPOPOLYSACCHARIDE

Seong-Geun Lee, Kwang-Hyuk Kim*, Uk-Kyu Kim**, Jong-Ryoul Kim**, In-Kyo Chung**, Dong-Kyu Yang**
Department of Dentistry, Department of Microbiology, Kosin Medical College®,
Department of Oral and Maxillofacial Surgery, College of Dentistry, Pusan National University**

TGF-8: 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 stabilization of the nascent matrix, which is vital to
infection control.

The objective of this study is to investigate production of TGF-8 in vitro fibroblast culture in the presence
of Staphylococcus enterotoxin B(SEB) and/or lipopolysaccharide(LPS) and to elucidate the role of TGF-£i
which may be responsible for infection control.

The fibroblasts were originated from gingiva and facial dermis in 26 year-old male patient. In the pres-
ence of LPS(0.0lug, 0.1ue, 1.0ug), SEB(0.0lug, 0.1ug, 1.0ug) respectively, cells(5X10°ml) were cultivated in
vitro. At 1, 3, and 5 days after incubation, cells were counted. Also, cells(2.5%10°ml) were cultivated in
EMEM with LPS(0.01, 0.1 and 1.0ug), SEB(0.01, 0.1 and 1.0ug) respectively and LPS(0.1u) 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 gingival fibroblast induced with SEB and LPS respectively or in combination, the suppression of cell
proliferation occurred very significantly smce 3 days after incubation, compared with the control and the
production of TGF-1 occurred very significantly at 1 day after incubation, compared with the control.

2. 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-f1 was decreased very significantly at 1 day after incubation,
compared with the control. However, in LPS, SEB and LPS exposure, the production of TGF-f1 was
increased very significantly at 1 day after incubation, compared with the control.

In conclusion, the concentration of bacterial toxins and the incubation period correlated with cell prolifer-

ation and production of TGF-5 very significantly.

The gingival and facial dermal fibroblasts have different phenotype each other The. orchestrated under-
standing of fibroblast proliferation and TGF-fi production play an important part in host defense against
the bacterial infection and may prevent tissue necrosis such as necrotizing fasciitis and life-threatening
syndrome such as multiple organ failure.
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Fig. 1. Proliferation of gingival fibroblasts(5% 103)with 0.01,
0.1, and 1.0us of SEB. At 1, 3, and 5 days after
incubation, cells were counted. Data represent means+SD
of triplicate cultures.

*P(0.05 and **P{0.01 compared with control.
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Fig. 2. Proliferation of facial dermal fibroblasts(8x%
103)with 0.01, 0.1, and 1.0u of SEB. At 1, 3, and
5 days after incubation, cells were counted. Data
represent means=SD of triplicate cultures.

*P{0.05 and **P{0.01 compared with control.
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Fig. 3. Proliferation of gingival fibroblasts(5x 10®)with
0.01, 0.1, and 1.0ug of LPS. At 1, 3, and 5 days
after incubation, cells were counted. Data represent
meanst SD of triplicate cultures
*P{0.01 compared with conirol.

Table 1. Production of TGF-81 in gingival fibroblasts cultured
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Fig. 4. Proliferation of facial dermal fibroblasts(5x
10%)with 0.01, 0.1, and 1.0ug of LPS. At 1. 3, and 5
days after incubation, cells were counted. Data rep-
resent meansxSD of triplicate cultures.

*P¢0.05 and **P{0.01 compared with conirol.

Table 2. Production of TGF-81 in facial dermal fibroblasts

with SEB units:ng/ml cultured with SEB units:ng/ml
. Culture time . Culture time

Stimulant 24 hus 48 hrs 72 hrs Stimulant 24 hrs 48 hrs 72 hrs

SEB (0.01xg) 1.40+0.18%  2.69x0.23% 5.28+0.06™ SEB (0.01xg} 0.98%0.10 2.1620.22 1.73+£0.20*

SEB (0.1ug) 2.88+0.21* 2.81%0.14** 4.36+0.51 SEB (0.1ug) 1.07+0.14 2.3610.53 1.34+0.13

SEB (1.0ug) 1.15+0.07*  4.17+0.24* 3.99+0.25 SEB (1.0us) 0.96x0.10 1.96+0.04 0.85+£0.04

Control 0.83x0.02 1.45+0.32 3.91+0.02 Control 0.8810.06 2.04+0.08 1.04+0.10

Gingival fibroblasts were cultivated with SEB for 24, 48, and
72 hours. TGF-$1 was measured in the culture supernatant.
Data is mean£SD.

* 1 P€0.05 compared with the control.

** 1 P{0.01 compared with the control.
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Facial dermal fibroblasts were cultivated with SEB for 24, 48,
and 72 hours. TGF-f1 was measured in the culture super-
natant. Data is mean®SD.

* - P(0.05 compared with the control.

** 1 10.01 compared with the control.
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Staphylococcus enterotoxin B2 lipopolysaccharideg

Table 3. Production of TGF-81 in gingival fibroblasts cultured
with LPS units:ng/ml

ZH2AI7] A2 Mo} MEOA A=l Transforming Growth Factor-018] 2 B4

Table 4. Production of TGF-#1 in facial dermal fibroblasts
cultured with LPS units:ng/ml

Stimulant Culture time
timulan 24 hrs 48 hrs 72 hrs

o Culture time
Stimulant %4 hrs 48 hrs 72 hrs

LPS (0.01ug) 254+0.13" 3.13£0.30" 5.27+£0.29* LPS (0.01ke)  2.06x+0.14™ 259%0.16* 1.15+0.12
LPS (0.1xe) 1.27£0.38  3.85+0.21* 5.02+0.11" LPS (0.1ue) 1.30+£0.04" 2.21+0.18  1.49+0.08*
LPS (1.0ug) ND 1.28+0.08  4.67+0.04* LPS (1.0ug)  1.97£0.01™ 2.09+0.01  1.49+0.01*
Control 0.83%0.02 1452032  3.91+0.02 Control 0.88+£0.06  2.04£0.08  1.04+0.10

Gingival fibroblasts were cultivated with LPS for 24, 48, and
72 hours. TGF-A1 was measured in the culture supernatant.
Data is meantSD.

* © PX0.05 compared with the control.

** . PX0.01 compared with the control.

Table 5. Production of TGF-81 in gingival fibroblasts cultured
with SEB, LPS, and SEB and LPS in combination.

Facial dermal fibroblasts were cultivated with LPS for 24, 48,
and 72 hours. TGF-f: was measured in the culture super-
natant. Data is meanSD.

* 1 P{0.05 compared with the control.

** . P(0.01 compared with the control.

Table 6. Production of TGF-£1 in facial dermal fibroblasts
cultured wnh SEB, LPS, and SEB and LPS in combination.

units:ng/mi units:ng/mi
. Culture time . Culture time
gStlmulant 24 hrs 48 hrs 72 hrs Stimulant 24 hrs 48 hrs 72 hrs
SEB (0.1ke)  2.88%+0.21** 2.81+0.14"™ 4.36+0.51* SEB (0.1ug) 1.07+£0.14 2361053  1.34+0.13
LPS (0.1ue) 1.2740.38 3.85+0.21** 5.02x0.11* LPS (0.1ue) 1.30+0.04** 221%£0.18  1.49+0.08**
SEB+LPS 2.65+£0.18** 4.54+057* 4.24+0.05™ SEB+LPS 0.86+0.05 0.81+£0.05* 2.04+0.17*
Control 0.83£0.02 1.45+0.32  3.91£0.02 Control 0.88+0:.06 2.041£0.08  1.04+0.10

Gingival fibroblasts were cultivated with SEB, LPS, and SEB
and LPS in combination for 24, 48, and 72 hours. TGF-fi was
measured in the culture supernatant. Data is mean+SD.

* 1 PX0.05 compared with the control.

** 1 PX0.01 compared with the control.
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Facial dermal fibroblasts were cultivated with SEB, LPS, and
SEB and LPS in combination for 24. 48, and 72 hours. TGF-f1
was measured in the culture supernatant. Data is meanZSD.

* 2 P{0.05 compared with the control.

** 1 PX0.01 compared with the control.

o] PX0.01% #9J8tAch(Table 3). ¢ 23] Aol A%
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FEolA P(0.012, 294 0.01ueolM PX0.052, 3¥4
0.1ug, 1.0ue FEA P0.012 271k vzt
14A7] £49) 55 9 o] £9 43 @Al 39 (0.0l

- 2 o5 (Table 4).

3) SEB(0.1ug) 9 LPS(0.1ug) & &7 388 4
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A AR TGF-pie 22 v MLEE 2950
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Staphylococcus enterotoxin B2} fipopolysaccharided SEA1Z1 AlEH M504 MZofM MAE Transforming Growth Factor-19] 2t 244

AR F2T A 719 Afol AEY F7HE
Zgict, o] A7)o] NETERE dk feEA,
A%t FEAQ TGF-A7F MRS 7183 7|42 e ¢
At B3 AeE AP’ o3t 2eele AA TCF-E7}
collagen, fibronectin, thrombospondin, tenascin,
osteopontin, osteonectin 3 proteoglycanse X s}t=
XS 7149 FEe dilde] $n FuE R
2550 o] gt Tl o] FrtE o] AX 7129 St
g P L FEITPY £3 TGF-P= tissue inhibitor of
metalloproteinase(TIMP), plasminogen-activator
inhibitor® E3ehe d 23 F4& JAAY S
£23}1 collagenase$} plasminogen activatorz< 713
ol Baf gao M-S A @JPBATR 8 TGF-B
7} AE 42 £8A9 integrin® E&L F7A1A AEY
FAA 2 A2 B3] g F, HIHs| Axe
AZY 7129 FAPE S/, 28 F 1047 )
ol 2718 22kl 49 SA7F slen, 5YelX 7d7
A AR o] 21 1 o] F2 HA} ZAagtt o] F Aol A
2, 5357 2 M Zo Y& S0l & collagenased]] )3}
3/4 9 1/4 242 EalEn o 9 Faf G20 93
ga5o] 29 7)Fo] €44 AHR HEopH do
O TGR-pe olglg 49 dAd Addte RE AR
oA Eugo}® o]E F| MEEF AIIASAA}L Z2
AT P2 gt ol g BAES A
ZF Aol o,

2 AdfoMe 774 2 I F A Bofdte 1
A9 49 SEBS} 23 54 Al Wl
277] 92 FEZ AA Y W A2, ¢
HEo FE 32 3 A4A7 F, AT S4 EABIAM
9 Aol AE T A= TGRS FFAH e &
Aale] EA A 5L gk WA A& dfot AE, &
H Ay Aol AX, v 34 vk Aol A EelM SEBE
A2)8tH & ol (Fig. 1, 2), ¥ 3] A fro} Al oA ujok
Z 198 2ol vld 0.01ug, 0.1uglA FE wlA
Azl 4 A& Bgon, A& Adfot MEs ek I
3} Adfob Al XA tizel vl HjF & 38874 0.01
ug, 0.lugoll A Fl4d A M2 F4lo] dA=Uen, 7
Arjo]] RE A FoA 2Tl v FIA A A2
Z2o] ARt A& AFol XM Mg T 194
de Fog Tt Halyt gldlov 3949 & DaiA,
5L o) v Fo)d wretA AT JRAS AA Az <
H A3 Agol AEE Rl vg) wief T 184 5EH
A3 54 7IA] FlE et A2 AR JAAAHT
=2 SEBZ Helgt F7HA] Al frot AlEelA wie Al
Zholl e} <t 219, A2 A frol AR M2 AL F
AL AAANAY o2 LPSE AI7HA] A frot AEE A

==

o win

2519& W (Fig. 3 4), A& Adfob Al X9} b A3 A&
o} A ZoA et 3UA7R] BE FrolA AL F4]
< BRI o vk Wge gloloy, 5URld BF
A Eo A izl vla) f2A A AES] F4e] AAH
Atk sA gk, oA A Afol MEM e tzT Bl
YT 1950 B8 FxolA fo w3t A Ee F4] o
A B 22% ghalget. LPSE Mald F71x] Aot
A Tl A v AlTbol] whe) A RS x| Aol A 29
THME AEY FAL NG ol AT F4E A
23k Afrol A X9 4o A3 AY ARES | B
ok 2w Aol Al EolA 2& A frol MEET SEB
9} LPS Etfol] Bl T Z7]o A Eo] o] dAES &
F Q). ol @ A= 559 27] MR 34 JYA
zrael wkgol A A3 o) 23 9 oz o]
o] A& Afol Ao Hla) of AoE Algdth AR
of Al Z) Wy FA| 7t LA B4l FEol gt o
BEAEA A 9] F71A] AFolHE B WY ¥ 3
Aol Falo] o] Dot I o] FZ SYAZ 7HAA
Z40] AR E S ¢ F AU T FIHA A Rol AE BF
ol Ao ZAo BAZ vzt FEAI F A 5
20l SEBS LPS % wi<F Alta) 2847 H4e] 4 o
Aol lol freiidel F& ¢ & UG A, LPS &4
Al A& Dok A A fol MEA ujAI ke ZHEA]
71 LPSAtolel Az @Alo fofd whet Wslst gidioh.
TGF-piel A4 wisl] dig Fakad A4S 98, SEBY
LPSeg 9% 32 H4 28AA 5o BE TGF-H9]
A Bg 24319tk SEBE A3 22 A fo} Al XA
AE TGF-Aie Mg T 194 0.01ug. 1.0ugolA =
2o vlg] ztzt @ ueiA a2lm uf ¢ FoE e
724991, v R 0. 1wl w7 tkeiA s
At 294 0.0lugNAE 2ol vls] FoE wheA,
0.1ug, 1.0l E i $ #E WalAl S7t= et 384
0.01ug =AM thzFo Hg) uf-¢ FAAQUA S7H=E2
1, 0.1ug, 1.0woX e #2 w3 #gls} gidict. Bhd
o, oFH A7 A frot M XM YAE TGF-Aies MFF 1
A 0.01ugoll A thz2ol vl folatA F7HE A, 28
B2 SEBE A2l§ A& Afo} MEAMY TGF-AY A
Ao ord A3 Agol AlEd Hlg) slald 249 Fxet
ufj ok Al 7kl whel ohefdl g o g fol g Tk F7HE A
o ole a3 A ATl 7 hAl Z7le FUHE
TGE-A9 A 93 A432 TR #Agez 2 A
g2 5 A & Ao AR HTable 1, 2). LPSZ A
23 )& Ao} A EoM Y TGF-AE MEF 12
0.01ugolA, 2954 0.01ug, 0.1ugolN, 3L BE 550
A iz HlE] oS f9A A A ol AE
T wjek 27]0] TGF-AY Ao freldd whatA 37t

129



Chztef I 2] 518181 K] Vol. 22, No. 2, 2000

3t BFEAME WY 3 3UA FE WA Z7HEU
o} ord 29 QA fol XM AP TGF-AiE WidF 1
AR BE FEA, 247 0.01ugolA, 3%84 0.1, 1.0
wg =M dizTel v v foA AA F7E A
ol Fxo FasHA Mg 27 iz vl o] Be
TGF-f19] A& BATh ole AL 2 <A A5 Aol
AZ7L a8 344 Aol o dd S & 248 £+ U
HolErh(Table 3, 4). &8 #AAl 4o w2 TGF-Ao
AE ZHE7] A8 A9 FrHA A fol AEdd
SEB(0.1ug) % LPS(0.1ue) & 37 A2latdict. 2& A+
o} QLA HAE TCF-fle T wlel wikE 1, 2,
394 BFoA, ot Ag] ALo|Ne wjdT 2, 3YA9)
A o frolahA ST & A2 A fol AEe wk
T 1245 dxg Ha] TGF-Aio] Aol fold dat
A S7AAR, A J9 A XM= wlg T 2R e
oz vla] TGF-A9 Aol #ol el 718k
o 2822, SEB(0.1ug)9 LPS(0.1ue) 2 A2 M2
g 7199 Aol AZolA Eae] T2t wjed A7t
met TGF-419 A4 8 ¢ & ch(Table 5, 6).
Agarwal 5% A& Aol A X LPSS IL-185 24
AA G353 AlEFRIE B4A7]= 58E Hrstde
o, Actinobacillus actinomycetemcomitans® Es-
cherichia coliZF€19] LPS7} E54 Aol EFII 1L-18,
IL-6, 3 IL-89] $4& feste AR Hol X & 4dfro}
A EZ7F F2AQA ANE AZste TAl 27 588
F7H8Q B NEEAY 75E TeAE Rata A
sttt B AT SAaE FEA7] 2E AHfol AT
A AEY F4 AT =A dojun], B S 8 g g
AR Z 5ol = TGF-Aio] Aol & wleld] Z71a
As g W, A& Aol AEs o 23 A fol AT
of Wah g 4E XA F2d BEFE T AL
= ¢ F Aok b A9 Hfol AT Fa 284 A
Xof o] Wi 270 AAE T SEBe thg TGF-H
Aol oI WetA Zaso 229 FJAlg 2UY &
3 A A3 Aot Ao LPSZ
HelA] o] dfol AXIE TNFE $13 E-ola Al 3Aket
T Bu®e B AFox LPSY SEB(0.1ug)9t LPS(0.1
w)oll gt TOF-A19] AL 2719 fro walA 2715
AL T BE M2 2 8oz s 28 24 AT

[eXKe] P
988 2 4 99

ol £37Y AF Ade 2-d EelstA ¥ FEUS
¢ o vk =3 SEB, LPS 9 SEB# LPSE 3 Al
& As 24z T4 A fot A x| Z8A17 F TGF-A1e]
A3 B ol B4 EAS Al 23} Az wok
Azt gAY B2 FE 9 o] B 43 Bl 3o
ool F€ ¢ 4 AUk AT, SEBE A8AI1 F
A W9 Aot AEM T vl F A1 ZEAI7 H4e)
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