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P39 X2 LR XLQl HIIMEEOIAL
= &= X|00ISH OIxl= S0l

7]4 og j-l) . HH 7‘8‘_2)

F4 mRNA HA o Ao 27 342 QA2 o] gato] FF A& A9 45 A& Fvle] B9 RAA
A9 THE wAT}o] AL G GTo) UoIA BAGAAR FEA 4EE Ao, Bl =EFHA &
B Ad A glojA EARAA sEAe HHE B Ui 22 AE dA

1. 524 mRNA 23234 A4 212 23964 EGFR mRNAE A 9] 7| AN E 3o ZFety]o] Velyton A
& FPYE BHYa Py A3 $HEHA) Lo '

2. WY x7 318t JANAY HA 2L A o)A EGFR ©il-& A<l zvatE 3 3 Sof 2ahEo] Jelstow FA %
e YL 1Y ANAAANEZANE WA P

3. B4 mRNA B82S 924 22 454 EGFR mRNAY 713}2-& 298t Ao AAN ddsiA Bxs)
%o

4, M 22 31813 WA =4 22 Ao A] RGFR Wl 7| A A E2oA] 2} AN #de A BEs)
ek

b5 g 22 M E B4 mRNA B3P ot W 2% 81314 Ay RS A Malassez A3 A X Z&E ) 73814
Aol Ea, 1 99 9 A= FAHA &t

ol ate] Ao A B u), 124 )L Auo|A EGFRY #a 3} X1 22 o] Malassez 45 M E A& A v}

o] EGFRe] EAlahe A2 rl2o], ol 77 826 7kl A 4 i &4 dsio] 439 FRAE $4817] A9
wgoa oA,

( =QE0l P54 X2, HUAECIXE X, EGFR mRNA, AR&AA )

I.MN B celle] o8] AAHE 2By §Aalg T o|n
AT o AP rlodete Ao BRuEH]

T derel 229l 9L leukocyte, fibrob- =0
last, endothelial cell 9] A& FFH<9 M EIY F& #9449 A Epidermal growth factor, EGF)&=
Zg-of| o]ato] 24 ¥ W® A4 AHgrowth factors) o2 k3o 7)) &} cytokine 59 dhtolw, 1 9
$} matrix macromolecule®2] E33F Y5 nFol o vz Held Weld #Ad % #a g’ BEGFe

o stel ARG, of2) g 4R mononuclear # ) etatMo| A Mg wAFQ o A4 HoA A
A9 & Aol Bejshe o R,
[l mE, BGaN % AR 49 AEE £ Be FRe| Aol
A a1 N BER #AEEd(miogen® YA e

U JtEel oyt x|npchst A|te}
? shge) chstm Ajnicyst A|Dpst
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S

EGFe 39 77 49PN Ao $43 2}
315 A8k, w3 dS3he Kol A ule] Al
Sl ZakA AFa,

EGFe ¥4 A E(target celD?] AlEuo 21 &
et =8AQ1 B3 A1 4+4-A (Epidermal gro-
wth factor receptor, EGFR)¢} A §a}n A {9
¥ (endosomal compartment) 2.2 WA 3Hinternali-
zation) B},

7 Hupo Aol EGFRe #dld #a A& F
2 A xA 8 EA AP} Papal 2oyt
& o]&dtd] EGFR @& @A, FHIde
EGFR mRNA¢] t]3gl Eo]4-& zt= oligonucleotide
&A1 o] 43 B4 mRNA RIAFHY Ads
EGFR mRNA®] #zo] 7h5ah7] =0,

od] ¥ =B& B4 mRNA E3E3Hy A=
2 g}k AN S o] f3te] HA X A dF
4 AL A9 e BYAGAAL A9 HdS BF
gto] )& Aol 3ol slold EAPAIA 74
Ao A&-e Aatl o, Edk XL J3 e g g
o U BGFell =&HA && X3 234 oA #
G AAAL 8-A 9 Eg Bt

I M= e
1. &gz

3p 9 AtAAA TR F99 A& dHE A
st AArateh A4 X2 4de 258 9] adult
periodontitis AR 11, 2} 149, 30-604)], %
TAE BAAAAN A& e Adeed AY F
ATR 9 Y& 2 LE 2x3mmyt HEE HAE9 e
o AH 3 —’;—‘—”r%’%sl probing depth 8-14mme] %}
o A4 A e 14 N8 A8 R g
F TR X7 Y a3 #a) 10% (g3l 59, oAk 5
4, 16-264], Had® 18D AN 273 £l ¥
& &g 2X3mm HEE AAstsion 5oy
E212, probing A9 &%) $1%3L probing depth=
2-3mme] At}

g 222 i EE A7 HAZ e 8410
e Ao 204 69, oAl 4, 8 - 13A], HT <
& 104 Rote] A F 1 F99] g A=Y
A wre st

ORI WEA 274 25, 1997

2. DA HE A

goldl 24& 10% Eantg fdo nAgstn v}
gtdol] Eufsiivt. sebA Euj2A L 4-5um F7
2 9% A9ste] $4 mRNA 23Ay e 23L&
TFast kol o] Aej® &ako] =(ProbeOn™ Plus,
Fischer Scientific Co., Pittsburgh, PA, US.A.)o] -
A7) 3, RG22 3) 84 g 24L& 14 A
219 &8}o] =(ProbeOn™, Fischer Scientific Co., Pi
ttsburgh, PA, US.A)o B&HA1H 43 iEZ@

71%°] 91 MicroProbe™ Staining Station (Biome
da Corp,, Foster City, CA, US.A.)* o) M Brigati £
(1933)) o8 JMdtd RABHE o]-&3A)

3. 2 mRNA H&tHst

EGFR mRNA $24 B#AFWL lezzoni £
WS 4 Bgste] Algeigith 24 49 & 139
H] &2 Z%¥ xylene® Hemo-De" (Fisher Scien-
tific, Pittsburgh, PA, U.S.A.)¢] &3] 1837} 53)
HHESlo] HEAIA getag & AAAZ I 100%
dIEol| A 3024 23]0] AX WX ste] E48Al7]
3 BHAEE G ojehzte] Al AW
A EA Yl 110°CellA 383 Hx st ®A
EGFR-mRNA9] §4A47} &olatA H2& F U=
2 231304 A ) (prepermeabilization) & A Al &t th.
H3E R A3t AEE FA817] A cocktail
292 sodium chloride(675 mM), sodium citrate(
138mM), monobasic sodium phosphate(12mM), dib-
asic sodium phosphate(63mM)E-¥} 382 &ak ¥
YAQ ultraformamide(AMRESCO, U.S.A.)%} cho-
ndroitin sulfate(0.5% w/v; Calbiochem Co., U.S.A.)
g 9ol Azt Tris ¢A@EH 75) 1wl
EGFR-mRNA #HZ&d| Foldo] 4ad Ingd 5'(
GGA-GCG-CTG-CCC-CGG-CCG-TCC-CGG3!
A E ¢l biotinylated oligonucleotide probeE &
AN AR Aol WYL F7 AF 9-
sequenced random primer(Research Genetics, U.S.A
)& 434171 §4L 5™ n]g] £u]& cocktail
oz Zbzb 1:2,0008 1:0,0002.5 3, &3t
HA EATFHE ThEo] T4 BRFATS A
3ttt &, 920°CaA 1087 B et A8 27 1
3 kel Wy -%BM?]J_ 40°Cell A 3032_}01]
AA reannealing ¥H-&-& Fd et HATS
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Z8oh o) e 4 R A Ao 5¢ SSC
8943} 3x SSC & o7 7}z 3024 33] A H 3}
H| 5o] BeAdE AAANAC. 2 ¥, avidin conju-
gated alkaline phosphatase(Dako A/S, Denmark)=.
45°Coll A 1583t So| AT W biotind} 214 %
A & F, chemical enhancer® 3024 33] &A%
o}, 1% ©]&< napthol AS-MX phosphate(Sigma,
U.S.A)%} Fast Red TR salt(AMRESCO, U.S.A)&
T8 chromogen®.Z 45°CollA] 15%-7F HFAA) A
RPAZPIE-S 3213 ¥, hematoxyline. & )24
A3}3L, Crystal/Mount(Biomeda Corp., Foster City,
CA, US.A)ZE mounting 8te] #asigict A%
T2 23 HE9 protease-free RNase A 3|9}
biotinylated oligonucleotide probe ™4l antisense
oligonucleotide probe®] wA), 183 FE8t AHRA
2l sense oligonucleotide®] Alg-0. 8 Eoli ojHE
Al om,) o3t A WS HEE A gttt
4, DITASISIN AR

EGFR ©iie] H&g 98 Wz slehy gy
& 3 5V g 5% Heslel Agsigy. 27
HAE 139 H&2 &Y xylene Hemo-De'
(Fisher Scientific, Pittsburgh, PA, U.S.A.)¢] &3 <)
o 123} 53] Whkdle] HEAA satd e 4 47
A7)a1 95% Lrmgoll M 3024 33]ol] AA W] 5}
AT o] AH-E A Bd SYdr Lo
Al 283 e R Ad 23 W] EGFRe 39
< AFsA AL A7) Yete] Target Unma-
sking Fluid(PharMingen, San Diego, CA, U.S.A.) U]
o A 95°Coll Al 5EZF 23] WX 3ks1 vk, 1x Automation
buffer® Az Y2891 EGFR1(Dako Co., Car-
pinteria, CA, US.A) &4 & 110022 543t A
2|4 1A17F el F 1x Automation buffer 33]
Aot dargAel dAEE 99 o) xIdA =
biotin®] A ¥ anti-mouse IgGE ©]-&3}o] 40°Cel]
A 3047 FA13 F 1x Automation buffer® 33 %
oJUlidth 1 ¥ WY wkg ARE &0l 98t
avidin conjugated alkaline phosphatase(Dako A/S,
Denmark) 2 45°Cel|A] 1587} A §38}11, chemical
enhancerg 3032% 38 #&AZAY. o]5% napthol
AS-MX phosphate(Sigma, U.S.A.)9} Fast Red TR
salt(AMRESCO, US.A)E FAE chromogen® 2
45°Cel| Al 15%-3F WA AR 3 hematoxylin®. & o] 2

B4 mRNA EEZge AR 2Mm oM

Fig. 1. o
EGFR mRNAS| && (X 100) A0
KM ZS0| 58H=|0 ULt

o]

FM&tal, Crystal/Mount(Biomeda Corp,, Foster
City, CA, US.A)E mounting 8t] #&st o} &
AUz A3k FAE A9 P4 HAE e
AlA Ay o] &3ttt

m. o432 AN
1. MAXISAMTINM EGFR mRNAQ| g+

&4 mRNA BRAFPY 3Y X AuoA
EGFR mRNA® A9 71 A M EZol] 3hE o} v}ebyt
o, FAHEEHL YA BT FYP23) 2ap=
AN E FHHYA FRTHFig. 1). 108 9] Ao nE
A AL AT 24 FRAA 2L A2AL Bk

2. HUXISAIIOIM EGFR EE10] ES

HAzAg e JANY Y 2e Yo
EGFR @2 79 7333} 35l Fo) Fetslo] o
Bhtow, SAEF2 SIS B3 7AM T30
M ElHA &sithFig. 2). 109 9] &2 mE 3
&AL A AN 2 2AE KT

iy
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Fig. 2. WHOIRX|s|alX] QIMMAL KAK| A0 AS Fig. 4. Dlj%‘}:&il.éwﬂ oqMfEA; iz k|2 Abm|of
R G &34 (x100) . GM0| 2 255 EGFR t @

F jo |
Iy =siio) ol0) o) BBl o o] e 2lc,

3. 95/ A& 39l EGFR mRNA®] #&

E4 mRNA Ei}é?}‘ﬁ” ASA A
EGFR mRNAw Z}8}5& A3t Ao AxM o
AsHA M EA :sa'a} o 7124 x
ToR 01635]“ FEg R tH(Fig. 3). 257
EE 934 AL Ay 244 2 AHE R

.

%9._\9

r“

UZN XIS MM EGFR EE10] g

M2 AR B3 AL N
EGFR w2 A Fo] AAA FdstA A
E 00 25150 N AN ES R o]3Y
A& HYvhFig. 4). 25799 &te RE o
& 39 AN e £210% BA

Fig. 3. 32 mRNA EEZaid 934 A2 MulofM 6. X ZAIIM EGFR mRNAQ} EGFR EHE40] gt
EGFR mRNA2| &5 (X 100) . GMO| 2413158 =
Helet MB0 ZAMA wdsh FEE|0{QUC

g &M E T4 mRNA BE e} Ho



Vol. 27, No. 2, 1997, Korea. J. Orthod.

Fig. 5. X Al EGFR2| &8 (x200) . Malassez

| RE 0|
AMIJM|ZE REERO| oval nests BEYE 2510 2t
StAl 40| =|01QUE}

Z4 g8ty G RFo| A Malassez A3 A =
EEof AstAl Aol =L, 1 29 F9 2H A
< TaHA &sdrh(Fig. 5).

Vo #

EGFe o] z2dx Mxe] F43 £31g 24
ata G AHE Fxshe Ao® gBA glen
°, BGFRE #7'sk Algte) m29)x 22 588
A 22 9] basement membrane 99 A1) A Eo]
A o] o}, 4w Al Eo]A EGFRY) WHE e we
oM FFP N HuElon £ F4 74 A
Bt F FGINE BFEA,

EGFRE A EZF-dd3 AEuigdee £
NeA FFLE oA ol &L 7 9Htrans-
membrane) &2 AAH YT M xR oo
Y= (ligand)7} Agahd A FEG e Eo)
221 F}old] o] Z(tyrosine kinase)e] &4 8& T3t
2] 7kx] MEY TES dod)d, o] B4 E st
of F8A A ¢} o BA A dile] IATLY
o] A (phosphorylation) & 9 071},

EGF# EGFRY &S 9sle) Reagyd 34

A5Y X2 Yujet Alge| RIlHAQIR S84 L

(monoclonal antibody)Z ©]43 WYz 584 g
o] Fo] AE-EoA Sht}, W22 8eA A
HE tE WAy e dd ey S )
wate] 1 FolAolyt Rzt o] WA grtE RuE
o] le® vdgaaist A g9 FA9 1}
W& dor 9Py At ue 5 dn® 14 3
% Fo g9 WP maug vl U},

2o FHA Edel dolx F4 mRNA R332
Y& o] &3 23] HEo| £ mRNAC H &0 7}
TAHAHA 712 gt g el etdA W AgsEn
sledl, File Wz aes gao] JAe A4
3 t]Eo] $4 mRNA RPA L oo Ze 4
ol slth AA, stringencyd] Z7}E GH A} AR o
Ao HojAo] o 4], dde] A s
mRNAE translation %¢] ZA¥o|\ posttranslatio-
nal modifications ¥ & 4= Q3 A T 223} o)
ME W AGE B4 A$ HEo] golalx] Yo}
Ao 7HeAe] wed olHd Hg Bes) Fn
A, R0l mor gAlA, AT o & =
232 B 5 gvte Ao, !

AAEL EGFR mRNAE ##3l7) 93k
mRNA BE#439 &, EGFR @& #3237 ¢
of Mz sety dAHe AlgsRed, F
BE by whgo] AEAcaw #a¥dt EGFR
of Mxet ehijo]dA MEA o] HE o R g
AR & ot liganddt A Fo War dohle
EGFRS] A3} Mg Rog 250,

A4 A& Ayl A EGFRY EXo] i3l T4
mRNA R A3 dztel o xag)sta oy
o] A AR AhtEo] Bl oW BIEL
HAI QA g o] B4 mRNA BEAg ) Atet o
Ase, oWl RS ARESY W22 58t
HAe] Aatel IR)Fe} ol# g BYX| o) g 9
AL A= Fou EGFRe] @dle] Al ¥e £3)
=9 FAFHE Ao mAY = F281 gle )
A M EZA EGFR mRNAS9] AAle] kgl whdl
e AAZog 445 ov] PP EGFR ¢
& Wol $sly] WEoR yZE o)A,

ol A7tEe A4 Xe 49T PA Gy
oA EGFRe| ¥d & #deted st 21
stk olol &3 F7A) 7bgo) A& 4 Aok AA,
AHEE A7 AAE el o] A3helR] YA
He 471 ded®, 24 3y Zo) e WA
1A AL A T T2 E Q1 Ekx] Bal) HE
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F7F gl &4, WALl Ao (A At A g
¥, post-embedding colloidal gold labelling, ™%
28184 QY IR Qs YeY e AEd W
419 20?7} o3 ATE ) BYAE M3
Z % th

Tt 18 A W E X el gl
ato] Bt} EGFY] 9 o] W &s] Walx dAe &
A gk o] AFEAA AT H Y AL Y] 24
Eldle] EGFo Qs W& 4 vk ARdolt), A
& A3 A 6-17 ng/ml’¢] EGFE Hh8ta §
€ gdg 288 74 A0 & glornz ¢
3t onofir] Ao 43 FF A& Ao Q)
< & firh

A5 A& Aol ¥ dA59 Auz & of
v & T o] o g Anprt ozt tEX W ¢S W
% %o EGFRE] 438 7 (up-regulation)e] It
A& & & 3Uth o] A3 &A1 9] Ak -l g
717 FE3 gElA A= gAw 2] A5 ke
%ol 8438 macrophage®} lymphocyteZ -8 %
& A& AAE(growth factors)e] FE¥ 7] W&o
2 JA=oiA ok, Eo|gle AH e BREd &
T FAE e AR AN 7 A=
EGFRo] 719 A4S Bt o33 S7iw &
AT #aH FASHA o 8ol o AL
Az o Aoz Bumtt. EGFRe| 4gxd
< EGFol| tigt M3 Hkg-9 5718 7HA e, o]
3 Z719 Wh3-8 adult periodontitis® 13+ S0l
ofg &4 e X 2R & HEST| 4 AER
o Az},

A Z2] oA+ Malassesz 233 Al E Yol EGFR
o] go] g-fEo] AN, Thesleft & WA A7)
ol olste] Malassesz 43 A X el “I-labelled
EGF7F st AdgEe] e A& Rasr] = st
v} Malassesz 39 A ¥E9 7]5& 2 delx A &
Agr dwtd o g whgA FAH E£3E T F Ue
Ae.g AR 1 9t} Trowbridgest Shibata™& #
9] Malassesz &3 AE Yol FF2 A¥ £
& #EEY 1L, Malassesz 43 A¥o] Bdy &4
37t X2 dE(periapical cyst)@ X F @FE
(periodontal cyst)E dozltka A kab e
Z9 YA Fo FPAoRE FA 0] glo] A s}
Y Malassesz 39 M X7} 523 #3}& == A
F& WA o] A=) 7]H& WA A @oy
AS7 o] F7 WY AEY 24 32t 9
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& Aoz Bad A, Brunette® (1984 ah) A
X ek dA7E Beted ZIAAJA AR Q4T
cyclic AMPE] Al X ) 717} Malassesz A9 A E
o] F4& F23ta st.

g 2ol A B AFE Malassesz 43 A E W)
o t}#e] EGFRe] &A8te g HoFlon, o
Al o] EGFRe] &3 Malassesz ¥ A X 2] 52 0]
U39 gAd dAEthE AL ovlste AL of
Yk, diukaid £ Aol A gk X 224 L WA
FEI7E obd B3 AdElel AR g Efee] o
= {UA7] wZolrh. A e Ad 22 el 9l
© UEe] EGFRe] 982 ¢#A A got A
Z2] ] Malassesz 9] AEe] @Al &F<E
A7) §18 Aoz Holt) BEe P2 22 o
Q1 Jejoll A= EGFRe] EGFe] & Wh-g-afo]
A 2A T 2 F9 24E BE] e ke
Ao g Helr)

ojel AdeA E wf, dFAH A2 AT A
EGFR &3} 2w 2% 2] Malassez AA ¥
AEENA thEFe] EGFRe] EAlsHe Aoz n
o], ol &4 st F Sl &4 diste
A G3E FA387] A whgog oAz,

v.d E

F4: mRNA H3Pdhia} mefzs steha 4
WE ol gste] F A2 Bvgt 4 AL ¥
EAHYAJAA A e THE AFsto] 2L Ay
o A5l SlojA EIAFUA FEA9 4T ¢
TotL, Bl ol :mEH A g Ad 24 glojA &
AU FEAe] ddE AAst] g 22
A3g At

L. %4 mRNA BEIPEAFHAY A AL e
EGFR mRNA® A< 7IAMEZ =3t=]o] 1}
Ehgon, FAXEL JYHS B HY¥F
Z4gbol A e W3 E A @kt

2. R4 gehd gAYy FY AL AFdA
EGFR @& A9 Z3}33 #j o F3tEof
Vel e, SAEEEe FEEE B 71AA
¥ AMe dEEHA Ut

3. &4 mRNA BEE3Yd 454 22 oA
EGFR mRNAE 72338 493 M3d 2 A
TdsA ¥



Vol. 27, No. 2, 1997. Korea. J. Orthod.

4. A4 318ty AU} 34 AL duedA
EGFR @42 7| A 3ol A 213} 3o] AN T
AdshA EX3}sich

5 A ZH M E B4 mRNA By 9y
Z37 384 A RS A Malassez AHF A ¥
HEE ZetA dAe] =, 1 99 F9 =
Ao M THA B

ojde] AddA £ wf, AFAH AL FydA
EGFRY] #dd3} ¢ 22 9] Malassez 33 Al &
AEE A thEe] EGFRe] ZA3te AL &
o}, o] 77 &l i F Sl &4 distd
AA e ddE& fFA87] A7 vheoR oA
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- ABSTRACT -

Expression of Epidermal Growth Factor Receptor in the Inflamed
Gingival Epithelium and the Dental Follicle

Young Ho Kim, DD S, MS, PhD.. Chang Bae, DD.S, M.S, Ph D

Division of Orthodontics, Department of Dentistry, Catholic Unwersily Medical College

Epidermal growth [actor(EGF), a single chain polypeptide of 53 amino acids with a molecular weight of 6,045 Da, was first
isolated from the male mouse submandibular glands. EGF stimulates cellular proliferation and differentiation in several tissues
and accelerates the rate of wound healing. EGF is bound to the specific receptor(EGFR) on the cell membrane of its target cell.
EGFR is a transmembrane glycoprotein with a molecular weight of 170,000 Da and is detectable on a large variety of cell types

and tissues.
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The authors investigated the expression of EGFR in the normal and inflamed human gingival epithelium to study the role
of EGFR in the inflammation of the gingival epithelium, and the expression of EGFR in the dental follicle by using in situ mRNA
hybridization and immunohistochemistry. The results were as follows ;

1. The expression of EGFR mRNA in the normal gingival epithelium on in situ mRNA hybridization was mainly localized on
the basal cell layer, and the spinous layer was weakly positive. The granular and cornified layers were negative,

2. The expression of EGFR protein in the normal gingival epithelium on immunohisiochemistry was localized on the cornified
and granular layers, and the spinous layer was weakly positive. The basal cell layer was completely negative.

3, The expression of EGFR mRNA in the inflamed gingival epithelium on in situ mRNA hybridization was evenly and
homogeneously distributed in the whole layers of the gingival epithelium except the cornified layer. The staining intensity
appeared to increase progressively from the basal cell layer to the cornified layer.

4. The expression of EGFR protein in the inflamed gingival epithelium on immunohistochemistry was evenly and homogeneously
distributed in the whole layers of the gingival epithelium. The staining intensity appeared to increase progressively from the
cornified layer to the basal cell layer,

5. Strong positive reaction was seen in the epithelial cell rests of Malassez, whereas only background staining was seen in other
cells of the dental follicle,

In conclusion, the up-regulation of EGFR in the inflamed gingival epithelium and the high amounts of EGFR in the epthelial
cell rests of Malassez in the dental follicle can be regarded as responses to the possible damages to the oral environment to
maintain the homeostatic conditions.

KOREA. J. ORTHOD. 1097 ; 27 : 349-3b7

% Key words @ Epidermal growth factor receptor(EGFR), gingival epithelium. dental follicle, in situ mRNA
hybridization, immunohistochemistry
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