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Aoln] A X F71F F2 Gl F718H S A
ulo] A FAAPYY, =3 PCNAE EAMe
36 kDao.2 DNA FAo] I42Q 4k ol

Aold, FAFA AEWIA G T=2
HAHG. 53] PCNAE =3 45 Al

Fo Mgt Al $HH o 2 Yehdths F-g o] 83
AE ZAd dg Hrt A5 g 2
o] 8531 glon® 2 F4o A
AHE-S o] ZH T,

A Aol AR AFste &5 o
7179 HE-g A=A HH A8 F/r 94F
AEEo] Yehd Mdolu Algd FAEE
sl g ZeS A "o, AR F el A
93 A AEE Q= AMREHE a-l-
antichymotrypsin &< 3%, I, Uz F
o A T3l & A A Lof| 73 FAS Hol
A E7F hAAE 7LgS WA g
AE] £=AE FAHSE U o] 8= o
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B4 Z 2 (network) d ¥ ofuizt AE o]F¢]
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Boolth, I % fibronectin FA-EC] 200
kDaoll A 250 kDaoll o]2& 2709] A9917} di-
sulfide 2% 23] dA5 o] o]Fofd Jot




WAoot Fibronectin® AXE fibronectin®
A fibronectin® 2 TEH™ M3 fibronec-

tin W8] @A fARSE FRE 7EA
ZA 22 g 71A el Easke, "'237“ fibronec-
tine &4 9BAY {FARE F2E JHAH,
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BA E =
lysine bondl 28] polypeptide chain®} &+
WAATHE SNt Dol fEH ol &3
Aol JaL, ZHEE A FA T = TS b
2} M X transglutaminaset 7H memb-
rane bound®] 1, #37t §ol € Fol =g o]
T U Ao A wgEnt ., 23 tran-
sglutammaseL F o clonmg&],\,\ ol 2 Al
o} 3 Uy AZoAm 2gsE v,
A431 ‘{%B‘é AHE, AFEAME Zo Aty
A Axoide FdEHA deriil 3
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st Qloh, S ole MEW AAo|RA|Y,
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transglutaminase’} FYH NS o AE7HE
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1. oAtCHAt
19943 6€ol A 19943 129 Alolo] LBy
S B X7 ¥ 2Fgd ydd $5
54 e zFoz AHAF XFF 303,

AFGALoE ABUAAYE L 2RO
A AL 10818 PO sof ZARES

Atk A2 AT AP L 25404 sm]
(B 4734 R, Aol 184, w34o] 1
oo, A% Aere) dge 18Hl°ﬂ*1

3841 (H 2424 2 FAlo] 7, JAMo] 39

l

A5 N3¢ HIRE
02X0.2 cm oA =78 2]
d #2302 A UL, IHHE &
%P%ia 10% SAX=TH 1P F %ﬁoﬂ
& vt ¥ £ 4-6ume] =L Poly-
L-lysine2 & #9435l Sglolto] HAg & %
AEsts 328 Y H & E 9478 99
ZA38H7 A4E A, A% ML
AT AA FEAlY Ee 232 02X0.2
cmd I7E gFL ¥ 99 5dF hges
2] 8t}

1) A3

Ao A" #Al= PCNA(monoclonal,
Dako, USA), a-1-antichymotrypsin(polyclonal,
Dako, USA), fibronectin(polyclonal, Vector),
transglutaminase(polyclonal, Biogenex) ]2}
Z, 99 22335 JAvhE-e LSAB(labelled
streptavidine biotin, Dako, USA)& °]484%
t}.



2) BqxFser g4

Z stetd e Eneust ¢ szl
¥ 3% FAsFAs G ol 2083 A 25t
W14 peroxidased] 8/3& AA3At. I3}
FAZE A9 /1A FAE SAU=E 42 1/
100, 1/100, 1/50, 1/1009] Fx=2 3438 100
3 AR "HdA FE5F ol A3HA) (anti-
mouse IgG, Dako, USA) & 40#-7F 9321 Z o).
1 ¥ Streptavidine alkaline phosphatase 2 30
¢ YAl ¥ Aminoethyl carbaszole
(AEC) &2 ¥4 A17| 3L Harrison hematoxylin
2 gz 449359 glycerine 2 =¥ F H7
stk 4 dETS Ak g4 g4l A
HATE AT ¥ T WHo 2 A%k

3) =A% pF 4L A

e ZAREAA Zzte] A o
Fdure-g AHEQ LI wet A4
(=), Anl(2), A=(+), $T=(++), 4
S(+++)E FEIY, AFHAME 7IA-S,
ANAZ, FF%F, 43F9 4FF AAxH
oA #g&ed.

PCNA A &2 338807 (2000)) 2. 2 359
ol At EGstS Yo FHZ o] ut
& FHe2 BRI, 35 FAA}
Z}zto) AR AEFE ASsle FA A
XIFE 3 AEFE YUy HEEE 3
3t PCNA A& T38t9th Transglutami-
nase ¥4 AE FE 99 TUYF uhgom
BA s ALt WA

4) FAXY
T3te atelE E7] $]38te] paired t-testE
At FALY F44E HF3IA

o, |A-+4H

1. EH0EH 2a

AAALZH L GTAZE FELS A Uz
ARz 7279 40 g vFHIYeH
TEE AFEAEE] BEid. dF4 AL
Z23 ddiMe FFTAZY F&ol FHd
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1) PCNA E¥(Table 1,5)

Monoclonal anti-Human PCNA# ol o3t
HAGAA = 072 M9 AS Agyxe
& FHOE FAukso] Yehgon Ao
FFoe 7o) #AHA 451 hRE 7)4Z)
ARABATHALL 1. G54 LA s 71A
& R FIIAFA T2 FPAEE] B x5y
(AF21 2,3) MW DNAZHAI A 2 o] ez}
HHEHI(AR 2,3,4) A HERAE
WollMe FEHAEE B2 = Q. PCNA
FAANF= A7 AeoME= 4.91+2970)11,
FEAH A2olMe 1049+4.369 =& PCNA
AFE BIon F F ol A §o40)
AATHP<0.05).

2) a-l-antichymotrypsin #3¥(Table 2,5)

A% A& Ao e FFAEI BRHA)
@i, AAZAWAAME vjustg (AR
5), ¥4 AexFdMe 499 7AEd
A3 LangerhansME 2 AR E FX4HE
o 4 vES Byon HARAE P g
A EYIANMNE o-1-antichymotrypsinol] 343wt
$€ BIHAMA 6). AAzAYe @9 #
A FEHE Fol M e A7x)-&0] 11.10+4.37
o]l PFA A-20] 1549483828 Z71H
ou BATH f4Le gtk

3) Fibronectin £¥(Table 3)

AFA e AAzA) FduTE WA, &
Aete B F1AY Aste @ wed 2
A2 fTEI 22 g4 Eol Legos
rEAOS(AA 7), JANT 2eds

& w2} 9%, $d¥, 2A —‘501%1 EIE%*
7 AE A et g Fe2 SAs)
9&1:}.

A Be 7AGE 28 A

%’E}v—i‘- HAF A HFEAZES A A




BHHoZ EE 0}%1094 RN HE F2fol A
723 FRANEE BTG 8,9)

Table 1. Antibody reaction to PCNA in heal-
thy and inflammed gingiva

epithelium connective
BA SU SP KE| Ussu€
HG| ++ * - - )
PCNA )
1G ++ ++ + -

BA: basal layer, SU: suprabasal
layer, SP: spinous layer,
KE: keratin layer

HG: healthy gingiva IG: inflammed
gingiva

- negative, = rare, +: mild,

+ +: moderate, +++! intense

Table 2. Antibody reaction to a-1-antichymo-
trypsin in healthy and inflammed gi-

ngiva
epithelium |connective
BA SU SP KE| fssue
a-1-
antichy HG - = = 7 *
- motr G - + - o] e
ypsin l |
BA: basal laver. SU: suprabasal
layer. SP: spinous layer,
KE: keratin layer
HG: healthy gingiva IG: inflammed
gingiva
-: negative, <=: rare, + 1 mild,
++ ! moderate, ++ +: intense
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Table 3. Antibody reaction to fibronectin in
healthy and inflammed gingiva

epithelium connective
BA SU SP Kg| G&ssue
fibrone HG) + = = - *
-ctin Gl o £ - - .
BA: basal layer, SU: suprabasal
layer, SP: spinous layer.
KE: keratin layer
HG: healthy gingiva IG: inflammed
gingiva
-: negative, *: rare, +:@ mild,
+ +: moderate, ++ +! intense

Table 4. Antibody reaction to transglutami-
nase in healthy and inflammedgi-
ngiva

epithelium connective

tissue

BA SU SP KE

+

HG

++

transgl

ut-
st

i+

IG

- ++ 4+

BA: basal layer, SU: suprabasal

layer, SP: spinous layer,
KE: keratin layer
HG: healthy gingiva 1G: inflammed
gingiva
-! negative, *: rare, +: mild,
+ +: moderate, + + +: intense



Table 5. Proliferation index & positive cells per 3 highpower fields to a-1-antich-
ymotrypsin and Transglutaminase in healthy & inflammed gingiva

a-1-antichymotrypsin positive ‘ Transglutaminase
PCNA Proliferating . Y tryp P \ - . l
indh cells in each High power ‘ positive cells in total
mdex field( X 200) | cell counts
Healthy Gingiva 491+297 11.10£4.33 ’ 22.61=14.61
|
i
Inflammed Gingiva 10.49 £ 4.36* 15.49+8.38 | 45.48 =30.61
{

* . significantly difference at P{0.05 level

4) Transglutaminase ¥ ¥(Table 4,5)

17 Ao e AHoMyt FA Hkgo]
gEHAE F2 435 € 455 A5
AT BAEJILAR 10), 71ASF 2 Z71A
FAME A=A Fken AR =
P WS Holx gt 9FA X9
BAtde 48Ee EE 3353 J7AFAA
F3utge F7tet #A olsol FAHA
3, ANz E BART FHddAet FA
vEE HYoen gFoz % f5E7Y
FARANME FHUEES BYF(AA 11,
12). 99 933 FGHNEFANE AL
o] 2261+14.61°13 HAFA =-2°] 4548+30.
612 F7tHAou BATE f94L& g

al
=

V. ik,

=g

AANA FHAEA MEe A ¢ #3b=
AEe) 71295, MEREJA, 53 59
tdg AT 93 o]FoiAY, M9
71589 dFAAE Bz FP3 ¥
At AYPF e AT FHEN WY
Z2318t8 Gao] AMgET, AR AT
AAL in vivo A8A BF3ILA 3=
A7t A4 A=AE FAE & Q1S ¥yt
ohJe}l #9329 FHH EAAE B
F o] 1 JdBAPE HU¥ F A =%

T
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M7He) MEGHZ o8] A sty 243}
g Fde] BAE AT & ddE Aol
9)\‘:},?,4).

AEZA gt AFE2H B dFdie
PCNAZ  o]&3tEdl  Celis(1987' ¥+
PCNA”} DNA A #33 AZEED oA
Z2 g4 ZF83vty Ru59T, Fairman
(1990)®& DNA E-A|#73 Bk ozt DNA
AT dHHT B, AEE
& 7FEAAN #8714 W AZxe Ay
PCNA7} S350 1 Wilo] HIXE B
I B AEST ) HaHYEH, Mor-
ris 5(1989)"2 DNA §4o] 718 448 4
HuXE BAYL g e Kurki 5(1986)*
S G1E27]d] PCNAZF 2d&r) A& sty
DNAFHE A1 711 S71el @A 3] S7 A7) G
28t M7 ZAES BuEH.

B AFGA A7 H e 2ZY Ao GEEA
mouse anti-human PCNAo| thdh HE G
e AR 13 Zo] YeEigeH, 49z
2ol gFoju ZAAZHME PCNAG %4
AxEe] #FHA ¥h1, FFEV] AR
Ao zAZE NAAEZGAT FA weg 1}
Eldo 2 v PCNAXS (4912978 EH
T, @FA ALdME 7IAE B oy B
NNAZEA G HEEo] Hol YT T2
PCNAX3(104914.36) & Ho|H FATgHC

=
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249 F7PF vEETa
Afold T FoA
PCNASA M ZE50] REH R ¢& 2L /A
A ez 2AAH dRotAEe FHF4out
ATEE, AEY71A9 Z7t Fo] JEEA]
2oty WEoz AZHEG,
a-1-antichymotrypsin &3 DR A A
T2 glghed F2 oj&HY seHt 2
AT A A7 222 g-1-antichymotrypsin®
3t FAATE FHol e FFE F gL,
AZA R Me Ayet AAzA BFA
[AEY 53] AAE FFH EAESHEA
37 o]49] 424 E7)(dendritic process) &
Hol¥ Langerhas cell& B & JA=H ol=
A 2 R o] BAd) tiasy) e AT
749 g P Als T B EF
HE ZdAdE o2 2 & AZr FA4
B2 B g7 AFEAU Y AF RAEAAME
a-l-antichymotrypsind] %44 &S B
AR Axe RYAYER dIe uY

BHEAHT she B5E Tiol o8 Lol
1 g o] e zAEe 434§ 3

A3 MAEAE WE 4HHY Hoez &
Mol FXE EE phagosome SHoll $XEHA =
t}, 2= phagolysosomeol Al 242 A9
Hz2871 oA sHed FA7A @A
AE H2E HARRAEs ndde §A4F
B E SA & ¢ Ak &4 o] g Ao
HFoidle] A4A oA BEH I ot
22 weia B ATl AFAE-E e AE
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AREAM Lo X q-1-antichymotrypsinol] %
AE YA AHE] o] g
A4S FR ARLE AASe 9L
3l g-l-antichymotrypsin®] @3+ 2 )3
A E FEuHgE Hol7] BFo 2 Al ET

fibronectin A X4 € F 4o 2 FEHE
FouAa e HT A XRAAYL A X
S FHste AL ol&3ld AFH F9Y
oA gJdH oz 2T €339 fibronectinS
=¥ Fozyn Fuxze sito)lsg AT
3t XFx3A 9 4% (new attachment) S
ERsled Bo 353 278 98 & 30g0)
Caffesse*, Pini Prato 52 @522 Qg
A2z A 9 337+ fibronectin®l 23 vi =&
AXE 71873y A5 go] 2YH e A 22
AL AT gt 239 F2E FAIZE)
2]o] A fibronectin® =84& ZZsgE,
E dFdME 548 AFdY 71AF- 38
AAzFFANe AFXLY LHTde g
1A A7t ol vk AHIE F AF
oA FXI AFHEES] A&, wYF 44
2 P FA7 22 APAHY EF 413 A
fibronectin®] JFHoZ £X =] gl &
FHen B3 FE FHLE I FHo
A Ho] et ol # Aie Y AL
A4 =AY fibronecting W FAFo 2 @
3 Cho 59 AZA# fAMSIAS. EF 95
2733 tE9] fibronectin®] JFHLE X
sl AL ART XAl dig AF3Fe
fibronectin®] A AU GF WP 72}
A xe] o]Fo] sl TS JERdS
EX FFoE X o] FAd HEH o
&g 33 QLS RAFE A 8§ & 31,
=3 g ZA=FE OA &3 d
LF HARAEAEEC] 23 &£352 2Y F
AE = fibronectino] 31834 &I A Al
FolFo #AFIL Y- wFSL Ue A
o8 AlgggE @, B A79A fibronectin®ll
3 A g Exgde A% Aed o
F4 AezxFd #Agol 71ATE we} 4y
HaR ANzH {5 E2715EHd F2 e
yi, n¥df<(collagen fiber bundle) <



TYH Boe HARgA AR EAEES §)
WEbston], dAR A9 ugdf FHS
o2 AHFoSRE A4, 39y, ZA =
A o HF7A MEHR O wet g
B2 &A1&y, metA] PCNA, o-l-antichy-
motrypsin, transglutaminase & 48oAl Ed
FEME7E BFE Aol opz 19 7,8%
Zo] @aio] o meFog YElGY] o Eol
Fd BA AEE ASE 7 e 1 2d
59 9 HEghS vy}, fibronectin®]
Az FFE7] 79 F2E Fx3a Q)
&< AAxFo| 4IYE T3l E71E o
1A <3} AZ3sk=d fibronectino] F23F 4
&S st lom AE FE wddRY F
Ao #AAEL Y& AL Ut
Abge] vk Mz R A Fo A
Y transglutaminase®] #2132 92kDa
oM™, Fe M L Adfo] RE3lv] A

SLE AY dF IFE FH3n?, fibro-

nectindll Tz A AL Zoi3g), T3
of WAL FARAE AAAE FRA

AR A8 g7x] AEE BRI, £33
T zAo g RE AL EL 9, cornified
envelope F4E 37|x 3P Ead, HEF,
HEZ, ¥, 4999 A calmodulin &1& 4 F
g2 Aok, Buxam® S-& transglutami-
naseE WEFFHoZ #AFAA=d A
TG AXAY g3 2o txlm 4
Ay Fu)§ kg FFE F JAJT AR
2, Upchurch®? $% A X2} transglutami-
naseE WU FF T[] HE EHECOE A
xo 7)de] o go] Xy Fyor,
FEUB YN P E T B3l o)
O E AT E AES 7]FE Ao g

2 W AZE Rl A LdEe] Hol ot
ol Y. =3 =AY transglutaminase
32 cloning AT A X} FYIME
qAME HHAGT 3, HHFEAE T2 y|
Az M e BEHR gt
Fed?, B dFAME Auzd g WA
T wdo] © ez Yeyt, B 47
o4& transglutaminase®] tha] A7 X]&of

259

Me AEFE F2 435 AR 12
92 AAF L AR, Azl
HUHA] FAL FFH AL ASo= 2
35S EE FFSH AIIAETIR] FAIuke o
7k} ool #HEEYoU Az A M=
EAES FooM FAureS BT, o
ToE Q% FFEVIY F4RYgA Fz
FHTES 2o Gentile 529 ZAube} SA}
skt

ol 2& AAE vlgog E uf PCNA,
a-l-antichymotrypsin, transglutaminase, fib-
ronectin 52} 47k4] U3t FA S AN 2
oMol Fxo AT 2o Me] BErt Nz
& F AMEd, FdAME ojx B
R Bo) FBH] A} Pzl 4w
F9 2H 0= olFdhe AL FAY F U
EF AF Ago] BASIA 5 ¥ o2 Qe
BE AlEE0] 4ue AMzHor vy
AFzA e B2E o AY 3
FEA7IE e 71He] FutEe B3
o] dojEdg & F Auth

£ dTolA= PCNA, a-l-antichymotryp-
sin, transglutaminase, fibronectin® Yz} 3}
AqE o]t WA Z A G4L A4
dged e 77 REE M EHFE E3
Algaie] Aol Aol A 9] 2o f35
AMeRone Jogr B A7t a7 HE
o2 AR o F &3 A whyg o) A,
9 AU 2 MES 7AI Ao
2 HAAEote] BAE HEle A7 A9
o F&e 98-S Fyslor sk Az,
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A dFA X9 Ay 9 Add 22y
AX AE F24E &st7] S8 PCNA, X2
Z2Ye] dAHEE Lolu 7] 948t g-l1-an-
tichymotrypsin, WA X9 &z o
gtod 2o} 71He] £83 9L = fib-
ronectin® fibronectin®l WAAFL A A
4 QA& F38= transglutaminase©l| 33+
HY x37] 35hd iy A @ BE #His




ot 1A} Y. AAE A5E 2308
AW dFES BHoE A AL
10812588 23¢& dof 4y we dd
¥uiF H & E 947 PCNA, a-1-antichymotr-
ypsing o8¢ WY =AseH J4E A
3ty o3 2 ZES A

1. PCNA9] di§ Furge dAxedAe
xegme] ZIAAEFAAN F2 FFEHA
o g4 A2dMe 7IAEF R B71A
Fol| £X 3t = Zo]7t 9lglen, PCNA
Aex T FATH fo44gdel
(P<0.05).

2. a-l-antichymotrypsin SAA X AZFAL
o] AXZHANA PH AL FFA X9
Ae 4¥e AAxF 25 Z7hEdeY
FATAL fg4Le 1 (P<0.05).

3. Fibronectin® 3% 9 |34 AL =¥
1A F99 nYHF SN F2 BEX
stpen 454 X&o] AN LR Ty
o] ozt F7HE A

4. Transglutaminase YA X e A7 2 95
A4 e 2% gy FFoM e FAdveE
23, 4354 X&9 AAzFdAMe o
ZAE AEF BAERFHNA FE &
z3goen FAMAESE 954 X2l A
7 LRt gsteud BAYH fIde
AR HP<0.05).
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Explantation of Photography

Immunostain of PCNA in healthy gingiva.

Red colored PCNA positive cells were present in almost in basal layers of healthy
gingiva.(X200)

Immunostain of PCNA in inflammatory gingival tissue of Adult periodontitis. PCNA
positive cells in A.P. were increased than of healthy tissue.(X200)
Immunostain of PCNA in inflammatory gingival tissue of Adult periodontitis. PCNA
positive in A.P. were observed in basal layers.(X200)

Immunostain of PCNA in inflammatory gingival tissue of Adult periodontitis. PCNA
positive cells were noted in pseuddepitheliomatous hyperplasia of inflammatory
tissue.( X 200)

Immunostain of a-1-antichymotrypsin in healthy gingival tissue.

Positive cells was not observed in epithelium.(X200)

Immunostain of a-1-antichymotrypsin in inflammatory gingival tissue of A.P. Posi-
tive cells in AP were increased than noninflammatory tissue.(X 200)
Immunostain of Fibronectin in healthy gingival tissue.

Band-like positive cells were noted in Basement memberane.( X 100)
Immunostain of Fibronectin in inflammatory gingival tissue of A.P.

Positive expression were increased than non-inflammmatory tissue.( X 200)
Immunostain of Fibronectin in inflammatory gingival tissue of A.P. Positive cells
were noted in capillary endothelium.(X 200)

Immunostain of Transglutaminase in healthy gingival tissue.

Superficial epithelium layer were positive expressed.(X40)

Immunotain of Transglutaminase in inflammatory gingival tissue of A.P.
Positive cells were noted in suprabasal and spinous layer.(X100)
Immunostain of Transglutaminase in inflammatory gingival tissue of A.P. Positive
cells were noted in endothelium.(X100)
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— Abstract—

AN IMMUNOHISTOCHEMICAL STUDY ON PROLIFERATING CELL
NUCLEAR ANTIGEN, a—1—ANTICHYMOTRYPSIN, FIBRONECTIN,
TRANSGLUTAMINASE IN INFLAMMED GINGIVA

Jae-hyun Kim, Hyung-keun Yoo, Seong-ho Kim, Hyung-shik Shin
Dept. of Periodontology, School of Dentistry, Wonkwang University

Recently, available interests concerning the biologic significance of the extracellular matrix
and proliferating cells associated with periodontal disease has been increased. The distribu-
tion or expression of cellular proliferation by PCNA, macrophage detection by a-l-anti-
chymotrypsin, fibronectin playing a important role in host defence mechanisms indirectly,
and transglutaminase that cross linked to fibronectin and stimulate fibrin stabilization were
studied in inflammed and healthy gingiva. The excised tissue samples were fixed neutral
formalin for 24 hours, embedded with paraffin, sectioned at 4—6um in thickness, and immu-
nohistochemically processed by LSAB method.

The positive reaction to PCNA was localized in the suprabasal and basal layer of inflammed
gingiva and an increasing reactivity was observed than healthy gingiva. a-1-antichymotrypsin
positive cells were localized in the basal layer of inflammed gingiva, and there was no
or rare positive cells in healthy gingiva. The positive reaction to fibronectin in inflammed
gingiva was more than healthy gingiva, and shown in the connective tissue subjacent to
basement membrane of epithelium and in the periphery of the collagen fiber bundles. The
positive cells by transglutaminase in inflammed gingiva were noted in suprabasal, spinous,
and keratin layer of epithelium, and slightly increased in the capillaries of connective tissues.

But the results of this study demonstrated in vitro reaction. Therefore, the role of PCNA,
a-1-antichymotrypsin, transglutaminase, fibronectin and coefficient with other growth factor
and extracellular matrix were further investigated in vivo.
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