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— Abstract—

EXPRESSION OF TGF-a AND TGF-B

Hee-Chang Yang', Dong-Keun Lee', Eun-Cheol Kim?

Department of Oral and Maxillofacial Surgery’, Department of Oral Pathology’,
School of Dentistry, Wonkwang University

Though many genetic and epigenetic alterations have been identified in hamster oral carcinoge-
nesis model, there is no information about the possible role of transforming growth factor related
with oral cancer. The purpose of this paper was to find the expression patterns of transforming
growth factor alpha and beta during the stages of complete oral carcinogenesis model in hamster.

05% 9, 10-dimethyl-1, 2-benzanthracene(DMBA) in mineral oil was topically applied to
the buccal pouch of 75 hamster three times a week during the experimental periods. The experime-
ntal amimals were subdivided into two groups of control and experiment. Only the mineral
oil was applied to the control group. 0.5% DMBA in mineral oil was applied to the experimental
groups of 6, 8 10, 12, 14, 16, 18 and 20 weeks. The expression of the TGF-a and TGF-B
protein were evaluated by the distribution and intensity of positive cells during the carcinogenesis
using the immunohistochemical study.

The following results were obtained

1. The buccal pouch epithelium of hamster was histologically changed to the dysplasia at 6,
8, 10 weeks, carcinoma in situ at 12 weeks, and squamous cell carcinoma at 14 weeks.

2. The expression of the TGF-a was restricted to the parabasal and basal layers of the normal
and dysplastic mucosa, but those positive cells were extended to the spinous layers of the
epithelium in the carcinoma.

3. The degree of TGF-a expression was markedly decreased in the carcinoma at 16, 18, 20.
The strong positive staining in the center of cancer islands and weak positive staining in
periphery of tumor were seen at the stage of squamous cell carcinoma.
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4. The positive index of the TGF-a had a tendency to increase with DMBA- applied time.
There was a statistically significant difference between 12, 18, 20 experimental group and

control group (p<<0.05).

. The expression of the TGF-B was shown at the cytoplasm of all control and experimental

groups, and the parabasal and basal layers of the normal and dyslastic mucosa, but it was
shown at the basal layers of the epithelium in the carcinoma.

. TGF-B was expressed diffusely at 16, 18, 20 experimental group. The strong positive staining

in the center of cancer islands and positive staining in periphery of tumor were seen at

the stage of squamous cell carcinoma.

From the above findings, the expression of TGF-a. and B in oral carcinogenesis model seems
to have two formal stages, the first being an overexpression step as reaction to urcomtrolled
growth and the second being one in which external protein accumulate in the surrounding
stroma and intracytoplasm. Overexpression of TGF-o. and B may have important cooperative
roles for the promotion of cancer and factor of prognosis.
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Table 1. Histopathologic Changes of Buccal Pouch Mucosa in Hamster During Oral Carcino-

genesis
Time Histopathologic Findings
Control Normal
6 Weeks Basal cell hyperplasia, Mild dysplasia
8 Weeks Moderate dysplasia
10 Weeks Severe dysplasia
12 Weeks Carcinoma in situ
14 Weeks Squamous cell carcinoma
16 Weeks Squamous cell carcinoma
18 Weeks Squamous cell carcinoma
20 Weeks Squamous cell carcinoma
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Table 2. Degree of TGF-¢ Immunoactivity According to Epithelial Layer Distribution &

Hamster Oral Carcinogenesis

. Layer Basal Suprabasal Spinosous Outer
Time
Control + - - +
6 Weeks + + - +
8 Weeks + + + + +
10 Weeks ++ + + +
12 Weeks + ++ + +
14 Weeks + + + +
16 Weeks + + + +
18 Weeks + + + +
20 Weeks + + + +

- Negative, + : rare, + : mild, ++  moderate, ++ +

severe

Table 3. Degree of TGF-a Immunoactivity According to Cancer histologic facus Distribution
& Hamster Oral Carcinogenesis Layer

. Layer Cancer free area Cancer center Cancer peripheyr
Time

Control + * +
6 Weeks + + +
8 Weeks + + +
10 Weeks + + +
12 Weeks + -+ + +
14 Weeks + + +
16 Weeks ++ + +
18 Weeks ++ + +
20 Weeks +++ + +

— . Negative, + . rare, + . mild, ++  moderate, + + + [ severe

Elj2len 105914 651+ 1.80% 2.2 859}
& zol7t I, 12590 M= 858+ 1.56% &
1052k AL FARH o2 gz &
o gt atolE BAHp<0.05). 14F4 6.74+
151% 22 2FH} Z75¢ e} 12580
2318 ZAHAL 16504 Gt 748 6.
47+ 2.01%, 185 1207+ 171% & Jehy
AN 20504 A F7hEe 13.76+ 2.15%
o] A& YA dxFH Ao
o} 3t tH(p<0.05) (Table 4, Fig. 1).
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Table 4. Positive Index of TGF-a According to Hamster Oral Carcinogenesis

Time Positive Index(%)
Control 192 + 091
6 Weeks 443 + 1.25*
8 Weeks 6.69 + 1.20
10 Weeks 651 + 180
12 Weeks 858 + 1.56*
14 Weeks 6.74 + 151
16 Weeks 647 + 201
18 Weeks 12.07 = 1.71*
20 Weeks 13.7 + 2.15*

* ! Significantly different from control (P<{0.05)
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Fig. 1. Positive Index Ratio (%) of TGF-a According to Hamster Oral Carcinogenesis
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Table 5. Degree of TGF-p Immunoactivity According to Epithelial Layer Distribution &

Hamster Oral Carcinogenesis

_ Layer Basal Suprabasal Spinosous Quter
Time

Control - + + +
6 Weeks + + + +
8 Weeks + + + +
10 Weeks + + + +
12 Weeks + + ++ +
14 Weeks + + ++ +
16 Weeks + + + +
18 Weeks t + + +
20 Weeks + + + +

. Negative, + : rare, +  mild, ++ | moderate, ++ + | severe

Table 6. Degree of TGF-B Immunoactivity According to Cancer histologic facus Distribution

& Hamster Oral Carcinogenesis

Time Layer Cancer free area Cancer center Cancer peripheyr

Control + + N
6 Weeks + + +
8 Weeks + + +

10 Weeks + + +

12 Weeks + 4 + +

14 Weeks + + +

16 Weeks ++ + ++
18 Weeks + + + ++

20 Weeks ++ + + ++

— . Negative, + . rare, + . mild, ++  moderate, ++ + : severe
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71 HERo FUYAERCDG B UFL B
Red olgE 274 TGF-av A AX7}t
ddo R MY o FuEn, FF AXME
B4, Bulso] 39 B Al X FYA W)
FEE v F9 FF AEEdE 4FE
AZse A AS ReZ FEH3 gk
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ol % A ¢lzte Bule AE AAF 9 AX
Wsle] 9% Aojgtrl Bue WY F3HA
dzte] AR QY=o m o,

=% A4 T =238A 23w TGF-
ad] B B Alojo]l BHE ATl Ude
Ro g ulFof Fgo A TGF-a2) 2H Fio]
F&8 dF FF A7 4 UL Ae=
Al E, 77 AF gadtE S A
Abgte vl7b A& Roz Aol gez of
Fobll g o] B& AT77} o] Fojzjor & A
2.

TGF-8 superfamily members Al ¥} A3},
3t 4 7% 5% e FAYH 2@
oju} dejA UYI®. SpornEwo] FIAE
AA FHHE TGF-a7b A A3} 4 E(natu-
ral killer cel), T9 B §Z 79 7152 o)
st AN V5L AAYER HqFE F4o] &
Ak BuEgoen, YoshidaE?e $¢t
MEE W F3 Aol g AE7 Bulge
TGF-p7t &% A¥E9} HFEHEE A3l
AT+ Y3 (procollagen) 17 M9 AL =
BAIA dH3tE A At Uras® e
$} 7443 % (gastric cirrhous carcinoma) A} 3.
vjfoll A Rul=Ele #Astd TGF-p7F ¢t
RYZA7N A FFo] dojuA shkm st

o]} 8 TGF-p= A X9 FH U 4 Hejol
et AE 4B FASAG aisie, 34
xS ot LA FEEHE Aoz BuEn
A, Fuetoll M TGF-p7t el §2 2
FHol & 9% = Aoy ¥ed, TGF-
mRNAZ#E} By 571, 328 &4 og
4 Fo] TGF-p2) ¥82 w1 ey, 34
w9 2ANGE 3152 F43e 7Y 2
2o A TGF-f mRNA A7} gs] dojuin,
el TGF-gE @ E&%m Holx S
F7HA1E B ope} A3 Ao g k9] Ho)
e} FA4E FAAZG SPTE. Yk o g
48 F249 F23% 2HAAE TGF-E Y2
Aot e AT A HME} o
A X 4L AAste Aoz dBA Qo
, AFe A{T Holg AYIE AT F
53 Qepen® wi TGF-pe A9 43



A 8@ U MES $4& JA 3= AR
g AA T AN AP e NE2E ZAE
B 4L F7HAE Reg Ba HAGP,
AMHoz AP PYAd nmAle 9% I
&7) 93t AN o] F7HE Fator 8 G
3 o] 83 UG A5 WyYow £
38} Yoz AW Y42 Hojgte] AT
WE A7 T AYHALTFTAN @
F=H A

ol¢} o] TGF-pE TUdF 715& 7Rz
AoIA 715 ddAdS FuEHes T
33 BAdhe ol "adid, shute] aF
Fooz Wy zAHA A4 o] AN
goh A 23ty G2 YA AP A
B na} 3 AL o= R RS
A F AL B ol FH =] ¥
e WaE B3 E F QoM 2 dB4E
#elo] 7h5ditt b AH o2 e FA L 44
YA a2y A7 < 58 #eE 23 HAES
ojg3ld FY zAdNAN TFY A7 &
ol&tny, £3] F99o] HAHA =3 W3le}
AFA Hart d4APE FE el 2 d
B B & F At =3 AN AE
2 o8 Yty 279 g9 B¥ AAE
A7 & + Ads ZFHo] A,

TGF-go] WY =323183 Mg 713 A3
A=} 8t} Ellingsworth$90ln, 1% €&
A7AE 95t Al STk CasscellsE*
< B4 A9 43g dAste AEFRAA
A wofoly MY Egos FAHEAE @
aste] TGF-7F #5543 AARt AHgAlel &
Aok dtgen, JohnsonE?e FHEFE
Gasle] HEA] dME FgE Bol 3
Ho) BE5 o] otn Byt 24 A¥9)
HEAo) s 39 TGF-pY A 37
27t #aE A% F Rz A4 +
A A1RE SchillingE® & A XAY A A==
TGF-p2] %443 mRNA9 ¥l dA|dlu =z
AZANANA FAEE TGF-pE FAEHE 9
g 7k Hew, TGF-po 43}
o7 S7HE S ujgitn ok B Ay
A= EF QX HE AWM F2 TGF-p7}
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A=A 7] 2ol TGF-p7F FF AlXoA
e Aoz A3k

Z4 M ZoA BulsElEs TGF-8= 9 34
Z3d) kgt 4L v ArteagaT?
et A TGF-p7F £289 98- 137
B FF AE S F3L, T MR
i Eileg AN7IER HolE oS
A B . F94 23 e JPE Fo
Ay o) F 2 A M E Q) 7]58 Ao
FoF 48 FIAZFon, P F4, AY
ZAYPAY, AE F99 9B EHE FX&
oz ¢ MR 4%E FEFUL Xy
=, Laiho5*¥ = 9%t HE vifolA] {AL3H
AFRE BFIA

ool fun d@d TGF-pe I+& 4H
B Ao A8 4F AXE v dFelA
9]l TGF-poll st ukg-3tz] Gevin
o, 9J4d TGF-pY d3g wA ¥
Al7lE 29 72 33 F EVIREQ Ae=
B3t glo] & 7] fdolv #H3LA
gt FA* . JasaniFTVe [ F
%o oz dAE HY A 3EHE g aA
IR FSH B4 A 49 AXxdE TGF-
B7t EA A AR, o FFAME TGF-
g7t AT 3o, FF AEWAM 4
M= TGF-pv 843t o 23t
t} ¥ AFlA TGF-pEdEL uxv 92 A
SN A71-EF fFFNA Bod &
AJukg-g Holn QHE WA o] F o }I|AF S
F4o2 AZo) L] AojE HAFU
a3y B dFeME AT Ay o34 ¢
A E o] MEAcA TGF-po} LAS & F7}
ol dA Ao FFsU) oo, &3
165 ol %9 ¢F Al E AFRNREE 11904
AE MEJANME FaAFHACT olafF HAol
3l  Flanders5% & AXUd] A==
TGF-8= TGF-g7} gtEolxe A& 71]7]
o A ¥l Ga5E AL 7|A GdAd ¥
ERE 9nigan st YaANHAA TGF-89
715 olsdle A oe F 7/ AEelA TGF-
el EAE #dldle A7t Y3t kY
t}. Rosemary$TGF-p36)2 ¥4 F3olA
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FE FAFEGE FU42 W34 HARAA
U] 7 3 vH-E- S B ol 3 A e E
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F AEA B Aoz W) oy
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28te, & ¥ TGF-pet 4F9 Holdl g
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Berchuck -2 494 $%2] Y& TGF-
Boll 13 3] A3 Q1A A 7)F o] =AY
ot 49 MEZ F43) dox T35 Qe
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& AT 22y Boente T2 YA
7b A 29 Axe] VA= AFH F9
Z39] 7] T3 TS £Y9 FAA AL
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T ¢ FAAE Bo goia e, Wa-
ker5® X TGF-g19] '#&o] F=d Mo}l fib-
ronectin, tenascin 7} CD 49} CD 8 Y§Z 79
2X7F @83 CD 8°] ¥/t A, T4
ATE AT HEo ool g B
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B d¥dre TGF-B1, 2, 38 AH&3ly
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TGF ¥d& FaA e 24 F4e 5o A
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TGF @Y X0z Qo wdo] Fr7lge
A7 @8Egn AztEo], o3 HF
o] Ipddo] Fof #A YUEH dEZe
TELE g3t ol o Fo] Pgg w3
T e AT S E F ok AR
A8 FAYA TGF-pel &g wkyg
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AL 73 Asle FE FFHA 9
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S A3 g3 2L AL AUtk
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. TGF-at &7 Z ¢ 24 ofd dAl9
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. TGF-a& 167 o]F 9] AXoA W A
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ZA3}e] AA RN wdHo] At Eh,
2Exe FARIL MARY Fd XY
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(P<0.05).
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. Microphotography of control mucosa showing rare reaction in epithelium at TGF-

a (Immuostain of TGF-a, X40)

. Microphotography of DMBA treated 8 weeks mucosa showing moderate reaction

in suprabasal and basal cell layer at TGF-a (Immuostain of TGF-a, X 100)

. Microphotography of DMBA treated 12 weeks mucosa showing moderate reaction

in spinous layer of normal appearing épithelium and carcinoma in situ cells at
TGF-a (Immuostain of TGF-a, X 100)

. Microphotography of DMBA treated 16 weeks mucosa showing mild reaction in

suprabasal and spinous cell layer at TGF-a (Immuostain of TGF-a, X 100)

. Microphotography of DMBA treated 18 weeks mucosa showing active reaction in

all layer of adjacent cancer free epithelium at TGF-a (Immuostain of TGF-a, X 200)

. Microphotography of DMBA treated 18 weeks mucosa showing mild reaction in

cancer center cells at TGF-a (Immuostain of TGF-a, X 100)

. Microphotography of control oral mucosa showing moderate rare specificity in epi-

thelium at TGF-B (Immuostain of TGF-B, X100)

- Microphotography of DMBA treated 6 weeks mucosa showing mild specificity in

spinous layer at TGF-B (Immuostain of TGF-B, X200)

. Microphotography of DMBA treated 12 weeks mucosa showing enhanced immuno-

reactivity in spinous layer at TGF-B (Immuostain of TGF-B, X200)

. Microphotography of DMBA treated 14 weeks mucosa showing mild specificity

in spinous layer at TGF-B (Immuostain of TGF-B, X100)

. Microphotography of DMBA treated 16 weeks mucosa showing mild specificity

in suprabasilar layer of surface epithelium and invasive islands of squmous cell
carcinoma at TGF-B (Immuostain of TGF-B, X100)

Microphotography of DMBA treated 20 weeks mucosa showing severe positive
reaction in cancer cells at TGF-8 (Immuostain of TGF-B, X200)
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