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antigen family, selectin, CD44E2 EF Holx]
cd g4FHgEd 479 cell adhesion
moleculesE°] FEH g9 WHZ K
8% 988 93dtes Aoz dEAT 9
o E3| endothelial leukocyte adhesion
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intercellular adhesion molecule 1(ICAM-1)&
90KDa glycoprotein Q. ZA] FA o] ZEA) 3}
£ leukocyte-function associated antigen 1¢]u}
Mac-13 ZAgetA =9 94398 3¢ O
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1), tumor necrosis factor(TNF), interferon
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e IA¥9F F, AEFA ¥ d(allergic
contact dermatitis), HHE|A, A 283 ©}

E34 3% (atophic dermatitis) # & &

BolA Fez 1 E Barton FE
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AE ZAHA

INCAM-1(inducible cell adhesion molecule)!
o2 @& vascular cell adhesion molecule
1{(VCAM-1)& 110 KDa¥] glycoprotein©.&
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10% paraformaldehydeE
?‘f:}-n—s}"/ 21 & phospate buffered saline(PBS)
o] IR Al G 2442 AN A8}
At ol IHGAE AAN AexFHE ¥
a7 E FEEL ethanol?} amylacetate®)
graded solution®|A] BFA7| FHo| it
paraffin wax®l] ¥v] A]Zt} Paraffin waxol
Eojg ZAL 4-5mm FAS AHoR e}
A Probeon plus slide $jo Ei ARE-Ed)
7HA] ACAA B#AEA T

(1) &

Monoclonal anti-ICAM-1 antibody$} anti-
E-cadherin antibodys Zymed Laboratories
Inc.(USA)OlA Tlstd s 1/502 348t
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AFg-3t T T3 Monoclonal anti-VCAM-1
antibody & Serotec Co.(England) 9|4 %3}
Rom GA| 1/502 3 A &) ARR3I T

(2) HAXZE| 55 HM

Paraffine @ Xujd 2 xylenel &
deparaffinized 3} 2. F2 AF3 3§
A3 WaA perox1dase°ﬂ 93¢t artifactE ¥
3l7] §18) HHEES A4 158 3¢ 3%
H20:9) ice cold solution®. & WFHEAI7) & tris-
buffered saline(TBS)E 5&8%< A& 3tA
blocking serum.©. 2 normal rabbit serum< 30
B JeAZFed E3 didesd] FEFUES
ALs3 A7171998)0 perforated cling fimo. 2
Q3 citrate buffer2 YA plastic coplin jar
W] ¥YolA] microwave oveno.Z 5&7F £l

& 187 AL A7 F oA 587 #
o, o] & microwave irradiation Fol] o]
u] 1/508.2 A=Y Qe AFAE 3A7H
Fo weA1Zl o TBSE 5% %<t 33 Al
A3 Z9 link antibody(anti-mouse IgG,
Dako, USA)E& 20&7 w3AFHY o2 +
streptavidine alkaline phosphatase 30&7+ wt
S A171 & aminoethyl carbazole(AEC) 2 a4l
A)7] 2 Harrison hematoxylne. 2 iz g8}
o glycerinl® =X F A7 3H

2wz

T
E

(3) =&eiy A % AF

Fe ooz 559 o)y Al #F o
o) FF5= o9 S FAHoE HA
o, 3@ #EAAIL Zhzhe] ARzloA
AEFE AZs 4 AEFE SZAE
FEZ Uy HEEZ @ietod b dd
A& B 3Tt

- GAE ZAFEAAN 4o FA ] g
FAATSS AUHA YPAZ we AXE
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1. interceliular adhesion molecule-1(ICAM-1)
o dd

(1)Epithelium
A7% A&oA e ICAM-1E 1A F A
gt HEES HolX 1 &9 & FAMe
A IR gt} WhA @F A2 A
NAZZH 371A% 111’43’—
AA & vlato o §
3 ICAM-19} H#

I‘h‘

A 100377013 HFA AL29M = 3780+
163622 UEIY fo4 U= 2ol BAY
(p<0.05, Table 1, 2, Fig 1, 2).

(2)Endothelium

QA oz A7 L9 endotheliumol A 2]
ICAM-1¢] 28L& A F ez AFndA e
won dFA4d &z M ICAM-19] ¢
B2 @do| AFH Y &3] WHZFH B
A8#el lumendlA] F2 ICAM-19 o]
T HUu

g ICAM-19] @H3H] &L A73 x&9
A 8761461012 HFA A2Me 5122+
126022 F3 £94 UE 2olE Ry
(p0.05, Table 1, 2, Fig 1, 2).

Table 1. Positive cells per high power fields to ICAM-1 in
healthy and inflammed gingiva.

State o L
Healthy gingiva Inflammed gingiva
Area
Epithelium 1003777 37.80+16.36*
Endothelium 8.76+461 51.22+1260*
Mononuclear cell 8.21+1024 1363%11.26

* Statistically different from healthy gingiva(P<0.05)

Table 2 Antibody reaction to ICAM-1 in healthy and inflammed gingiva

Epithelium
Endothelium | Mononuclear
BA SU SP SF cell
Healthy
. + + + - + +
gingiva
Inflammed
o ++ + + + ++ +++
gingiva
BA : basal layer, SU : suprabasal layer, SP : spinous layer, SF : superficial layer

- @ negative, + ! rare, + : mild, ++ : moderrate, ++ +

! Intense

658



(3) Mononuclear cells

AL} 954 AL2Atol9] ICAM-1¢]
dHole K3 zol7t FEFHA Foh A
7} 2949 mononuclear celsd] Ha &3
E2 821110242 JEhgen EFA A2x
Aol P HHEL 1363111262 HolmEA
A7z 434 2AA 0l FATH f9
AL #EHA Foh 2y dFA ALz
Ho| A of7ke] AutEo] TS AH
3ty VEFSETH(p<005, Table 1 2, Fig 1, 2).

2. vascular cell adhesion molecule-1{VCAM-
19| wH

VCAM-1&
gelA A
VCAM-13} F4ws
R T
4 AezdN FEEe ¥

Al X9} mononuclear cellsolA] 21X ¥ A gt
FAIReR ouiide FA EEIA= X
o, oo FAdvsE #AF ¥
1l tH(Table 3, Fig 3, 4).

3. E-cadherin®| }#

E-cadherin® A7 &9 AuodA dF
NAFE AYstaes Ay tjREe FHd
A A GAERT 2y REe o
A X&z7 & E-cadherin Bd9 ZA2E
qom fgo], Ao JFAd A&
cadherin &&9l &4 A4S RS
A AN 7 AsAl g4
# % (superficial layer) 22 Je}ytt)

W4 E-cadherin BHEL AR A2
A 763616538012 HFAH A2xFHdqA e
3040+13942 S04 Y= o2 R
(p<0.05, Table 3, 4, Fig 5, 6)

x
oA
2l

Table 3 Antibody reaction to VCAM-1 in healthy and inflammed gingiva

o Mononuclear
Epithelium Endothelium e
cell
BA S sp SF
Healthy
- + + + * + *
gingiva
Inflammed
0 + + + + + + + +
gingiva

BA : basal layer, SU : suprabasal layer, SP : spinous layer, SF : superficial layer

- ! negative, * : rare, + : mild, ++ ! moderrate, +++

. intense

Table 4 Positive cells per high power fields to E-cadherin in healthy and inflammed gingiva

State
Area

Healthy gingiva

Inflammed gingiva

Epithelium

76.36+15.38

30.40+1394*

*Statistically different from healthy gingiva (p<0.05)
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Table 5 Antibody reaction to E-cadherin in healthy and inflammed gingiva

Epithelium
BA SU SP SF
Healthy gingiva + ++ ++ ++
Inflammed
ngi B * + +
gingiva
BA : basal layer, SU . suprabasal layer, SP : spinous layer, SF : superficial layer

- ! negative, +
+ +  moderrate, + + +

rare, + : mild,

! Intense

v. &8 % 13

(<]

AF2AAAN A& ¥ A (gingival
vasculature) &) H& FY, X2 EFA9 F
A, 9% 59 THAAN A H o FF
of #o 3= Aol o 3te] W3l Yottt
53 A4 J T A &9
a3 GSAEE LHS FA g A
77 B2 Foml HIoqe WA Eg
WP o] F52L gt d7+E T3 A4
38 U3 %A | adhesion moleculed] W&o
39 ¢ o] 3§ adhesion moleculeo] WE
ol e 53 #8719 948 93 3H

FHee WEe] A&} o] §oldt
A FEE e Aoz dEA U,

B dApoMe A9 AAZRAHLE F3H
d=3 BHY cytokine-inducible cell adhesion

molecule®] L& st =of 3z 3
QoY #Ha oo ug @B A+t I
Hol o3 Y3 E3] Moughal® 2 U444
o7 AR ez A¥HoE fid
A2 x&23 ¢ capilary loopo] A ICAM-1
o) wdo] i3] Byt DA B A7
A= ICAM-1 ® ofJsl VCAM-13} E-
cadherin®] WHYF 2 3 3§ =9 &
8 AF2FAAY G diz] =93t
e 5 4= A
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Takahashi®¥ F& wWlg® X4 F A X
A ICAM-13} LFA-19] A3zHgo] #Ha B
I 3o o)t g o3 A&z
AA HFHhgo] Zdso] W Hfol
gustA ol Fojzgx #HIUT. oy
ICAM-1% LFA-19] 23582 dinfa3
S B3 YT o|F9 FEo HAAEnP o]
23t A58 AAY A22Fd YE 2
9 98L& WYL B Agd o3 of
718 Azte XFxA 9 "o ote] MH
Hol A F AP, & WP F EF Ay
9% Ao dgFdE 2 integrin® P chain
o] A% B Jon¥h B 53] BRI
FATY Aol EAHOE R Yt}
7o o]¥ {AEL AWFH AEs|A AF
o (Generalized Prepubertal Periodontitis) o] 2
I EEe 93 AFHLE AT Jlo
o A3 AES AFse FEel B F=
glt}ﬁ& 39)‘

2 dFdA BEHAes AHAF9 e
ICAM-19] @&&o] 2 AL Ay 7]
A Yeddes Rolth. 23y d4354
A& e A7 A2 ad of dEA
EY BXANAM g SEYSS Roled F
T 4EE Hole 7|AZE EE AAF

pr

#F fFEFAIME B G4 wrgol #FAHA
t} ICAM-19] 71539 s A FEAbolg]



FEFEE FEdE Aoz A2Z2AUAA
ICAM-19] 9FAE-8-& T cello]y B cell 9
g FU-FAREZo] oyt UFE 97
o 3 U Ee] s T celolu} 2
wo] Wy RAS f= ¥ B ol
Y IE E3 o|F= F83F gL

P she 202 LA gk, olHY B
HeH BE 4RFA ICAM-19] 28 @
t A APINE Foko Nedre

dF7t o|FEE udd. A TEHA
ICAM-13} 2 ligande &9 30 E 5
g WP o]FE ol AL2EFU U=
AT E 53 o|Fdx #HAF FHF
gt FAFQ Wi o|FA Jom o|g
ol 2 A7} A2xAF Ha¥ o o
Rz WPLet [CAM-19] &
P A5 AL o oS ek wkgo] e
o2 Azt ¥ mononuclear cellsol] A
A7 A3 G544 ALRF Apold H|
e ael7t HAHA = skt 3
A gk ol2fdt Aol AFRE F WY
Agol 37134 devE 2L 9vse A
L ol &3 F2 A9 AHI F
Al S BbE-E Ho|BEAM WA £1HE X
Z37] gtk A
|

Gerber 522, 420 VCAM-19] integrin
VLA-49+¢] 43288 F3)A lymphocytert
monocyteZt &G WHZFo| & Iy B
3 39t ®3F basophil# ecsinophilise] &
AstE Yo Fo FEsedds 9A #do
d= Ao GHATGE W 2} Tonettisd
v AAzZ9 o ERde EAEH
w$e £ HE S Holn VCAM-134

o rle

Juorlr ek ofN m

ok
]

FAHS-S Holg AFMEE A yeh}
& t AMZ VCAM-1 gHAEE o
ofatri A8 AU & FlA
B oohle 434 A2xFHAgA
1HS BHolAE ey 9454
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A 2ZA M HA WA X9 mononuclear
cell®] YHF-oA VCAM-1o] FAREeS RS
o}

E-cadhering tiF& Al#e] sz elA
YHE Hol|EE2XN AYFRE FX 3=
7} 83} cadherin molecule2A4] Azt =&
oy 8B A e XeFF e AuF
A dEEHAR = AMdH E-cadherin®] ¥&
TEYY i Az FHH {FA6
8% 988 g3 § Aoz F& oz
o aev B dFoA B9xE gz
E-cadherin ¥&d& Holx ¥e ¥ EF
A ALexAS HAdIY. Shimoyamat”,
Hitosh $#'2 Z£%koA] E-cadherin & o]
HEHJGEL BIFHoY A A2
oty B FYAMEE FAAMEY 7o
E-cadherin®] Z3d& Ho|x Jonm E3
1988d  Takeichi®' o] Ao ¢J3lH Madin-
Darby canine kidney A|¥9] Moloney sarcoma
virusE F9Y 3t E-cadherin®] #d-& %A
Az & Ao/t UASE B AT =3
Hitosh® & %t g5 A M A HQ E-
cadherin 2dg Hols AuzzFe wAg
538t E-cadherin @do] F4&7F o3
4A 9F& oA gon 724" E-cadherin

e by HolEL Y51 5oz

€ AL dn I FF Aok 2 2
A+ AF}E E-cadherind FHEE M EZ
Aol B Aoz vudd 9F

A AezFdA ZadHs Aoz Yeyth
ozt Ae ol A7 HigiEHE=
Aeg dZd 93ld E-cadherinz #HH
MEAZ o] AFs|m2A E-cadherin EEo]
FaEFd 98 ZAgHE Aoz HoAgxH
olgigt Ay disl F o F/HHA A+
g o st} AEojxty, 3 cadherino] 7+
FAEY B3N BHEHATGE AT
Ae7HA B A ot

a2y Tang® F¢ Aol ofstd A4y



%)= Langerhan’s celldlA] E-acdherino] 2@
gom o253 AAE cadherindl IEE
B3 Z4719MEY AESH Add #
dFthe FEo] 7bEdtH OE 2FA %
7o) x&4s|e X E-cadherinz Wi o] A4
&g *&E’} A77F AP oo & Aotk
o Zur-28 cell adhesion molecule®] =&
Ty B¥o g 9%S 73t mEbA
adhesion molecule® #HH &3 Wo]r]|AH e
Wy BaAge] vehve X FZH A
E3] £831 adhesion molecule®] =&Y
o &3 % °4:r"—4 ARE T3t ANFHS
< ARE F S ¥ o
X]Q]' A&z AL Ag
_7?:7} g ot oy 2xFY
N A ks A EEo] ) adhesion molecule
G YA B W 7 FAEAEy #¥d
AFAS A 2 AAE e HEF
9] o|F, R T 7ldd g £ A4
A7 He g Ao AZEr.

V.24 &

A%d NezAd 9F4 ALz
monoclonal anti-ICAM-1 antibody$} anti-
VCAM-1 antibody Z2l3 anti-E-cadherin
antbody & Z&AIA A2x2FAA Yehts
B HHEY 9 P ofs] YolE
3 fdged g3 722 AAE AU

1. ICAM-1& A% % Aedxe &99 7]

A%, W9 283 mononuclear cellss]

2 BxFoy 9434 x249A4 o 7

¢ FA NS B
 VCAM-1& A9 s ggtoy o

2o AF5AH4 =239 WHFH

mononuclear cellsollA F5E9 oL

B

A&

A

3. E-cadherin® Atgjoj A qt HEEY T A
24 NezxFdqM e &do| ZAAHA,
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olg1gt A} A2 AWM cell adhesion
moleculed] MZ ©& T¥H YNE HAFH
o| e P WHTY olF, FAFH AY
om PEuhg Fob A& Fogit)
Hngs
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Fig 6
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Mild expression is observed on basal layer of epithelium in healthy gingiva (Immunostain
for ICAM-1, x100)

Moderate expression is observed on mononuclear cells adjscent to epithelium, endothelium
and basal layer of epithelium in inflammatory gingiva{Immunostain for ICAM-1, X100).
Rare expression Is observed in healthy gingiva{Immunostain for VCAM-1, x100).
Positive VCAM-1 cells are observed in inflammatory gingiva{Immunostain for VCAM-1,
x 100},

Normal epithelial cells are strongly expressed E-cadherin molecule in healthy
gingiva(Immunostain for E-cadherin, X200).

Weak staining is observed in superficial layer of inflammatory gingival
epithelium (Immunostain for E-cadhenn, x100),
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- Abstract-

Expression of Adhesion Molecule in Inflammatory
Gingival Tissue

Kyung-Geun Park, Eun-Chul Kim*, Hyung-Keun You, Hyung-Shik Shin
Dept. of Periodontology, College of Dentistry, Wonkwang University
* Dept. of Oral pathology, College of Dentistry, Wonkwang University

The change in vascular adhesion molecule expression and number of infiltrating leukocytes were
investigated immunohistochemically in clinically healthy and inflammed gingiva.

Monoclonal antibodies to ICAM-1, VCAM-1 and E-cadherin were used to identify positive
vessels and leukocyte within gingival biopsies. 10 healthy gingiva and 30 inflammed gingiva was
resected by clinical crown lengthening and modified Widman flap operation, respectively.

Leukocyte entry into tissues at sites of inflammation is controlled by the interaction between
adhesion molecule and endothelium. Because of rapid and severe destructive periodontal disease
that is remarkable leukocyte adhesion deficiency, it is very important to unerdstand the
mechanism of host defence against periodontal disease, The purpose of this investigation was the
characterization of the presence and distribution of the adhesion molecule(ICAM-1, VCAM-1 and
E-cadherin) in inflammatory gingival tissues compared to clinically healthy gingiva,

The results were as followed

1. ICAM-1 was distributed on basal layer, endothelium and mononuclear cells in healthy
gingiva but inflammed gingiva was observed stronger stain than healthy gingiva.

2. Rare expression was observed in both group but few positive VCAM-1 cells were
investigated in inflammatory gingival tissues

3. E-cadherin was expressed in only epithellum and reduced expression was observed in
inflammatory gingival tissues,

ICAM-1, VCAM-1 showed more expression in inflammatory tissues compared to healthy
gingiva. Conversely, E-cadherin revealed a opposite result. These finding demonstrate a
characteristic distribution and degree of adhesion molecule in healthy and inflammatory gingival
tissues. But it is suggested that more detal study be progressive associated with leukocyte
adhesion molecule to determine characterization of periodontal disease.
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