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Expression of TGF-f1 and EGFR in Irritation Fibroma
and Oral Leukoplakia

Mi-Heon Ryu
Department of Dental Hygiene, Namseoul University, Cheonan City 330-707, Korea

ABSTRACT Irritation fibroma (IF) is the most common tumor-like oral lesion that is evolved by proliferation of collagen
in response to chronic irritation. Oral leukoplakia (OL) is considered as precancerous lesion characterized by proliferation
of epithelial cells due to chronic irritation, smoking and drinking. TGF-B1 and EGFR are important factors that play an
essential role in extracellular matrix remodeling during normal wound healing process. The epithelial reaction by chronic
irritation may be connected with pathogenesis of IF and OL. In the present study, we examined the expression of TGF-p1
and EGFR in the IF and OL using immunohistochemistry. We used 88 cases of IF, 44 cases of OL and 9 cases of normal
oral mucosa as normal control. TGF-f1 was decreased in the epithelium of IF and OL. As for EGFR, the epithelial cells
revealed the increased positive expression in IF and OL. In case of OL, the Spearman correlation coefficient of TGF-pB1
and EGFR was -0.10 (p <0.05), which showed weak correlation. In the fibrous tissue, TGF-1 was increased only in IF.
The expression difference of TGF-B1 and EGFR may be involved in the pathogenesis of IF and OL.
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(cytokine)?t of2] 7HA] QIz}e] #po] EftA o7 Ao,

FA A 710l R8sl AAell= PDGF(platelet derived
growth factor), TGF(transforming growth factor)-B, EGF(epi-
dermal growth factor), bFGF(basic fibroblast growth factor),
VEGF(vascular endothelial growth factor), TNF(tumor necro-
sis factor)-a, 1E]F7(interleukin), Z 2 2~E}Z T (prostaglan-
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TGF-B1¢} EGFRE] X & A9 791 A+, A% =23 A+
9] gEOF o] 5§ HFE XA & FUSILh A=
o] B¥y} A BEXE 317 {ua, =) o)L W9
=7} ordinal scale®]317] ®Fol] BHIES HAL At
A% 4 A A AR, 4 wNe7F TGF-B1
9} EGFR @& zo]lE ol ®7] $3] Mann-Whitney U
tests ©]-&-3}] H]Lo}aic} TGF-B19} EGFR=7}e] Zdi7|
E doj& AH AFE 7319t SAS(statistical analysis
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Fig. 1. (a), (b) Irritation fibroma(a : H/E, x 10, b : H/E, % 200).

Fis. 2. Oral leukoplakia (a) ®
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th. oF 4ol Ao sk AY 2Fd FEES dF AE
AaEE Bom A 23 Axe AR F7he #FEA
%}%kt‘r(hg. 2).
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1) TGF-B1 &4

() (2 (h)

Fig. 3. (a) Normal oral mucosa - Positive staining in the all
layers except keratinized layer (TGF-B1, x100). (b) Normal
oral mucosa - Focal positive staining of the fibroblasts (TGF-
B1,x100). (c) Irritation fibroma - Focal positive staining of the
epithelial cells in the prickle cell layer in the case of
proliferative epithelium (TGF-B1,x 100). (d) Irritation fibroma
- Positive staining of the epithelial cells in the basal cell layer
and prickle cell layers in the case of atropic epithelium (TGF-
B1,x200). (e) Irritation fibroma - Positive staining of the
fibroblasts in the mass of irritation fibroma (TGF-B1, x100).
(f) Oral leukoplakia - Positive staining of the epithelial cells in
the basal cell layer and the prickle cell layer (TGF-p1, x 100).
(g) Oral leukoplakia - Focal positive staining of the epithelial
cells in the prickle cell layer (TGF-B1,x100). (h) Oral
leukoplakia - Focal positive staining of the fibroblasts in the
submucosal connective tissue (TGF-$1, x 200).
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Table 1. Expression of TGF-B1
Normal Oral Irritation Oral

Mucosa  Fibroma leukoplakia
No stain 0.0 104 3.4
Prickle cell layer
Epithelium (focal) 222 48.0 50.0
(%) Basal cell &

Prickle cell layer 77.8 403 46.4

(diftuse)
<30% 66.7 31.2 64.3

Connective o
tissue(%) 30 ~70% 222 10.4 7.1
>70% 11.1 58.4 28.6

A T A AeddA e AEe-s ALl e M3l
Az ¥ WS HeEPUTHFig. 3-a). 9] s A 27
NME 2] MEolM T g wke-S YERHATHFig. 3-b).
Y o ® ARES Al 37]19] Bk 2F oA Ejvte
FEE EuMe YU Aol TGF-p1e] 4 w5 B
R, 43k @A tal PBSE A 24 diRFME B
T AN A skt

@ A=A gz

A= AlH «1 7l delde 43l $4E Bole 7%
© el 21841 Y WS B S H(Fig. 3-¢) &
¥ 91%S Hole 73%011*1% 71AF% 5514 TGF-B1°]
7y o g Y= AAS L}‘E}kﬂq—(Flg 3-d). A=A A8
< 3 HelMe **%O}HLS’% 2 A, 3 3] Mo
Al TGF-Blo] gz dAeo] Ud F7H5 vehiith
(Fig. 3-e, Table 1).
® 74 WaE
T2 Wkse] Fajode 71AFH 53004 TGF-B1o]
JFdos A AK(Fig. 3-D), 7145, T304 2 AlE
°l Fiom dAHE 2ds UeblTHFig. 3-g). A9 sH-
o A= AfrotMlEollA ZFEAQ] TGF-p1 &g Td
YERH A THFig. 3-h, Table 1).
4w B-9le] TGF-pl 94 AxE vlasile o, A=
AfrES 74 s A 74 @‘%‘EE} TGF-B1
o] Zadilen FAHCR on] Qe ApolE UiEf
S (p <0.05), A=4 AFEH 7 WRksS HlaLsks]
e SAH R on e Aeol7t Stk A 24
1ol TGF-p1 €4 AFAE Hlwstls o, A54 A/

_?4 TGE- Bl Eig=l ] :,LO} wy v zé)a]— _?71- ZJULEE]- =
7tst o, SAA R

o mﬁ il o\‘

¢
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Fig. 4. (@) Normal oral mucosa - Positive staining of the epithelial
cells in the basal layer (EGFR, x100). (b) Irritation fibroma -
Positive staining of the epithelial cells in the basal cell
layer and the prickle cell layer (EGFR, x200). (c) Oral
leukoplakia - Positive staining of the epithelial cells in the basal cell
layer (EGFR, % 100).

2) EGFR ¥4

O B4 7 A%

A T A oM e 71AS Az RE oFst A
HH3-8 YERNATH(Fig. 4-a). 49 M- A3 ZF A=
-8 HolxA] &t ¢ xR ARES ¢4l 37]¢]
B 2Z oA = HYe §RE FENe FEH Alx
EGFR9] 74 wh-2 B3, 4= &4 izl PBSE W&

A7 S48 dEzFAA e % A=A AT

@ A=A AvE

254 gLl 4711 A E 71ATH 55 el
o|27|17k4 EGFRO] Z¥EoR AME= 248 HojFol
(Fig. 4-b, Table 2) A=A Aol EGFR Tdo] F7}
T2 JERIE 9 st A 2FE FY veE B
o|A] ¢¥UT EGFR |4 AxE B 74 A=t vlastsd
< o FAHCR o] 3= AolE YERAITHp < 0.05).

@ F7 Wgks

T74 W] AuloXe 7IAES 555 P 129 Al
FOA A WSS HAFIUL B s AY 2FelAM =
g W] M} du Hat F-919] ] MEo)x EGFR %
A S Yeh) I th(Fig. 4-c, Table 2). EGFR 4] A3}
= 76’“’ ;71— x%m-;q. u]_,_,_»gg],od_o_ ;q] E;ﬂfﬂ-ﬂg_i _041:1] 9)\1‘3
ztol& yepfidlon, 254 AR5 Blasiie e ofv
A= Aol & HERH ATHp < 0.05).

3) TGF-B12+ EGFRZ} FH BAE Ldotry] Qs oj=
FdAsE e W 7 ks 3] 5919 TGF-1
3} EGFR7} o} *ob?{r AlE -0.100192.7(p < 0.05), =

12

Jul Qe AolE UERIAT  F4 A A Relelde BAsHoR ongle Jaw)
(p <0.05). g HolA &t
Table 2. Expression of EGFR
Normal Oral Mucosa Irritation Fibroma Oral leukoplakia
Prickle cell layer Prickle cell layer Prickle cell layer

Basal cell - Basal cell - Basal cell -

layer Lower Middle Upper layer Lower Middle Upper layer Lower  Middle Upper

13 173 1/3 1/3 1/3 1/3 1/3 1/3 173
88.9 11.1 0.0 0.0 2.0 7.0 393 52.5 3.8 30.8 23.0 424
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TGF-p= AW A 2714 e FH8kar A A
71004 dE MEL]71E L] Aol FeIste] AFA X
7140 Fadk s s, Hut oo Wl Aot
Afropaze] weld e TEol SV e wdde]
FH e s flEiA ARt Eed Aeske 4 <l
A+ skl TGF-p1o] 2d Fds dEsIsith TGF-p=
RE MAXAA AiEe AxEe] djdo|n s 24 Azt
B2A Ao Axst A 2H ] At o|FF 7eE UE
it 9] AEoAE 43S AeH, 4% 22 A= Al
9] 714 &3} remodelingS w7/l E2. 24 morphogenesis
£ A3} TGF-pe= EffFolA 25 7K S577F SAlst
£ Aoz 48A e, 25 TGF-RIS A {1 A=
ojlt 27 YAMr WlEs ZoR Hiwo] 3o, FHr}
gk WkE ZAo] JAEE= H-$- TGF-B13}F L signaling path-
wayol o] 24 7140 o)ife] Sltke AT A3t BHilE]
o0 TGF-B1o] AAZAs1eHA] A A3} A5] F-lolxi=
B 7 A A ARE, 7 Rkl | A
FATHCRE Folg Aol o A=A AR 7 o
Wso] A ARE vwd w FATHCRE {3 2olE B
oA Skt A=A AR Wl Adule dvEoR 95y
o] oz ZiEEy B Aol 464e] A4 ARl 17
oA e S o] AL 7 MRS SA
EZo| FHFHATE. TGF-B= 438} oMM = AlE F7]
S GlollA SEAIRS] o8 Aol ME F715 FAAA Al
E F4E5 JAleke 23E vehdth Karatsaidis= 774 %
Bl Ao TGF-B/Smad AZ7} AA|=]o] TGF-p7t A2 735
AT HAFA o] Yol B, Ay Axe] F4
A a3E YEE TGF-1 A=4 AF5 A7t 28
Zg-eF oF 50%9] 7F WutFoA TAE AoE Uehd o]
735 TGF-B19] 749 524 7] a35 3 Zle=w Azhd
oh 7 el W A4Sl TR Al tigk whd o R
a1 ol tigk TGF-p1 Ldo] Wslst= 2 o= A7t

W Ae 24 FeloMe A58 Sl TGF-p1 2l
o] STkl A 22 A A 71N E AfeHE S
4, WA Mt Fske 7152 sk TGF-plo] A 4
e TN AAR TS gt AR 2ol TGF-
B Folabd =3 27 A o] FXETY. gk AfopE
o] F213 wdd, golB2Yel g A, TIMPS] <
ey 29d e a4 NS At E A L 100,
VI, X& w9dZde] 7 s Pl TGF-plo] S83
A8hS strhar B v QUopFY, A 2o = (keloid) Frtet
FE] (hypertropic scar)g& F/dshk= 7350l oA 23] Adfot
Alze] TGF-pl &7t 8% 19]¢] i & Zle=s B
FIER e AdfolH 2 TGF-B1I7F £718R= 73-%- procollagen
Al 18 mRNA FE% 7l 202 g4 o =3 &
4 A& i (hereditary gingival fibromatosis)©|y =43
X]-& #5-2](drug-induced gingival hyperplasia)e] 73--ol| A4 =
TGF-B 5=7F 5718k 202 B0, B Ao =
% 77 Aol s A=4 AR 9 W EAlske A
FrotAl 2] 4 whso] FUkE A4S BTk webd TGF-pI
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L& MfolA| s AlFete] wES ok s A=A AR
= 23 g4 oM TGF-plo] 523 IS 3l 7oz

A7+ AT
EGFR(epidermal growth factor receptor, ErbB)2 733 A Z
9] 71%& dsled T83 IS she AREA Mxde &
Adks 787] T@id F shtoltt. A1 ML) AlxEEtel=
EGFR®] 40,000014 100,0007] A% EEITP, 0|5 4-87]9
A|3Ee] Faiol] A= whldo] AgshH &/dstE o] fxx) @
&, Al F2, 3 Z2, A AFHAKapoptosis)e] A, et
A St AA 22 ] FEtolazoZ T3t FA 9 F
7h oPd TF AT R, o T Aol F ok AlEe]
7Nes sk 4TS I, EGFRe] #LRAEE 75 Al
A Y deEe s dg AV AesiEe] Alaxe] #d%
A& 44e FHse TS IoP). EGF(epidermal
growth factory= 39| AlE£S] o5} 2] 7919 AdHEtE =
ez e s, 77wkt 22 A Wavh D of
Z7] BaddA 2EEHE Zo2 HiFo] gtk
EGFR®] W9 ZxAsIeldA Ax B4 7 Aot A=4 A
&, 774 ko] A Ade FAIH R {23 AlolE
774 e e A= 71ATA F
jov], §535 3P 139 AMEE MESE oFf
W WSS YERIITE ASAE AREelxe s AdulelA
EGFRO| 5% W74 Adde] ddS Bnalon, ol
EGFR®] &8 F7h= WHd A= ot vheAd 2802 dof
e Zloz AzbEd, BuE EGFe 4] AE 29 A%
B F-9o] =HH3, =48 EGF 3 o)E EGFR ¥4

X

2
T
o,
(o3
o
f
2

>

39 AE7L Y SARITL BarEle] Jiop. 7 dute] &
& Y& 7§ keratinocyte”} TGF-0E st defA]
ATHY. EgE EGFRE H5°] AT ZZ oy #52] 2Z|odA
T P kS-S HRITh Rotaru 59 Atelxe A=A AR
o] At AoellA TGF-o0] Bl S7RES Barssl=t, ol

A TGF-a= U VIS4 Mo paracrine effects YER
1 AHFH Aol e A= 33 Ueple Ao®
a8ttt 7+ W B He dule 7145914 EGFRS
WEsh Avle] T4 adke yepA Stk A4 ARE
< ek e e 23S A 7 AR deet vlast
S ) A% acanthosist} #2138} 274 Holx] gket) wlet
A A ARl 73 S7HE EGFRe] 89152] S42
Wslz] ekom Q1 AfolM ) paracrine effects UER] ]
AaEe] FAe fFdste Aow AzE

¢

2

sl wddw} FEto|szop|=Feto|zke] S gt
Palmar and plantar fibromatosis®] TGF-B¢} EGF & ol #
3 Ao M= EGFSF A& procollagens] WHélo] Z71610-&
< HFem?, ojgfd B F7F 270 fibromatosis]
early stagedllA] EATS RIS ES rwin 5% 5|
UAY ZAF2E A ollA EGFRE] #do] F7HES BArss]
3, Margo 59| palmar fibromatosis®l Al TGF-a2} EGFR]
I AoMe T W SAlshe 2ot Adfretalae]
A S B IEHTY. AFolMES] transformations 7]
o8 EGFR¥I} 22 /3% 1Al 849 &/gdste] of5) o]F
o7t} weba] EGFRO] Ilo] F7ishd Alxe)7]1de] &,
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E3] wYd $HAo] X% EGFRE autocrine functionZ}
paracrine function®] Ao EE AFelE @95 Hold WY
2 Ao g fraiH, old mEt A3 52 JEE et
£ Ao Belth 7 Huke] v Aol ¢Js] EGFR]
H7} S7FsHA TGF-B19] 7Hart dojdtiar dejA ok 2
Aol e 77 Wukse] 79 EGFR TGF-B1ZE v]of=
A AS7E -0002 Yeh 7180 d3E SiEkRs Ao
A 7h =] et

EGFR 77 HABAM EAF2] et 710 Sa8 9gs
e Aoz dEA e, HHAESEF dstge] 27)
A FE EE o] e o]F o] YeRHA wWRle] St
e Ao HIUFHITHY, B Ao 7 s 3 2%
sH oz Ay o]gyo] gl AE AT U= o] A
Azgoze] dsly-S viAlsIATE. 12yt EGFRS H33A
2] 7] DAOARE wdyr] wieo] AR A}
3] o] o] it} sttieke oln] A Wsh dojut
EGFR®] Wdo] F718I9S 7% g Zlolztal Azt

ole} 7re Ang FREIEH ;Ao v A=) 7
A olof] #AFg ATt 714 Fsle] AY L, A A
7180] Lo} olo)| Ja] EGFR} TGF-pl 2d W37} dojut
= Aoz A7k, A=A AEe] A 3959 EGFR &
& S7keF TGF-p1 Id 7ol ofs) dul5e] 2254 wslel
sk Ae 229 A3t dojdriar AzbET), 7 wnkge]
A9 395<] EGFR @& &7do] A543 At AlE Yer
o] ol st i o]zt v A=l tigh nkge] xjol2A o
Ao BA Ve m A8 S Aolgta Azt

e o
2 AiM e A4 RS HMIAES olslistarAt 1997
W O19RE 20043 129704 AMdgta X|Zjst ke Et
AN AFA AREow Ay 889 £ wnkEzow
ITHe 4405 Oz A7t A A4t 71delA 214
= ¢1A} 3 TGF-B13}+ EGFRO that A} A& o] &3k
AxAsIeH A4S T3t v 22 A94E AU
1. TGF-B19] WA setAAN A}, A543 A/ 77
wuk=o] Abwjo| A TGF-B1 Wao] 7Astdal A
AR T Aol L] TGF-p1 3] Z7ksttt.
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