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Table 1. Groups of patients

Healthy gingiva 3
Inflammatory gingiva 12
Inflammatory fibrous gingival 26
hyperplasia
Phenytoin-induced gingival 7
hyperplasia
Idiopathic gingival hyperplasia 4
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< 10% T4 ¢F XL 13 B
e} gt Xujg 3. o] F ALWER
# HEEL Tissue tek compound (Miles Inc.
USA)ell wi &3t -20°CY ¥ 5 =& A7) (Cr-
yocut; American Optical Co. USA)E o] &3}
qume} AR E AFstgx, getd ¥ojE =
2] © 2+ Sliding microtome g ©] €3t 4um F
A 9] vt H-E 7HE 9] poly-L-lysine(Sigma Co.
USA)el Htd fel&elol=o F&3He}. z+
Z32& 594 9§ Hematoxyline-Eosin &9
A 2} Masson-trichrome £4-% 4, Alkaline ph-
ospatase 23| 38HH MG AP FF9
A Z(Table 2) HYZZ 333 JA-g A|3Y3s}
et

1) A8 A

Ao AHgd A FHAXY EFE 9
AME B-43F, T-937, Leukocyte com-
mon antigen(LCA), a-1-antichymotrypsin®] ™
g AT E AHEEIg e, O ¢ FHAAEHY
A (proliferating cell nuclear antigen), A3 4%
91 &} (epidermal growth factor), 294 fr(colla-
gen, type 1), 4§ QA (factor VIII related
antigen) 5o W3t FAE AL HTable 2).

Table 2. Summary of antibodies used in this study

B-d 7

BiogenexAte] MB2 @42 E¥HE °| 438
o 49 1% FHLRNE ETFF 00IM9 A
AdeF ARGl 1409 wl gz 43y
AHESHET. (013 B g9 84))

T-d%+
BiogenexAt¢] UCHL-1 9 U 284§ A}&
dRom 1/409) FE 2 AMEsAT)

Leukocyte common antigen(LCA)

22U dFHAEE 2 97198 Bioge-
nexAte] G HE o] g F2 Y CDL5
HE FAE 1/509 FEZ AU

a-1-antichymotrypsin
HAAE L ¥ T th3 Dako Ate) T2
FAE 1/1009] X2 3A5e Ag3tac)

FHAXEAYY

(Proliferating cell nuclear antigen, PCNA)
MNEo) $IX 58 HA7198) AERAY S

7lel YelE 36KDe) el PCNAS ol g

Dako Ate] PC10 G EEFAE /1009 5=

Antibodies Clone Antigenic site Dilution Manufacturer
B-cell MB2 1/40 | Biogenex, USA
T-cell UCHL1 CD45R 1/40 | Biogenex, USA
T helper cell MT310 CDh4 1/50 | Dako, USA
leukocyte common antigen CD45 1/50 | Biogenex, USA
a-1-antichymotrypsin polyclonal macrophage 1/100 | Dako, USA
proliferating cell nuclear antigen PC10 PCNA 1/100 | Dako, USA
epidermal growth factor EGF 1/50 ggiiiznfm., USA
factor VIII related antigen endothelial cell 1/100 | Biogenex, USA
type I collagen collagen type 1 1/50 | Dako, USA
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4934

(Epidermal growth factor, EGF)
2984049 AN EXE 47198 On-

cogene scienceAle] EGF-AB-4 E7] t}Z&%}

AE /09 =2 o] &35t}

¥ $31 AA(Factor VI related antigen)
AR X 8218 98 alkaline phosphatase
ZAsS YT A WA 2o EAFE
N2 1912421 factor VI 3 BiogenexAHe]
GASE2FAE /1009 =2 AHE3G T

2 Y4 #(Collagen, type I)

ZAY 29 fe] £X9} el & A7 A8
DakoAte] type I collagencll ti3 @Y EF &34
£ 1502 3A3te ALg3tqt.

2) Azt gAY

FAEAUL YXAA Acetoned] 583 1A
g 3 oAl Adz2AIFH D debd AL alcohol 2
F+E AUS Syl el dgza ey
A4S AT dHMe &L Dakorld
LSAB(labelled streptavidin-biotin) kitE& o] &
sttt

$A4 2AW WASE peroxidase BAE
Aaatr] f8 3% Ha0:00 3083t X skt

& FHFTFE FAF 001M QA Y
F(pH 7.4)2 10%7F 33 H&3tx H|Soj3 &
FHAE 98 AdR Yoz 08 & F
UAFGA A 1AZHEQE wE A Z T gF5He
2 F A3 biotino] EXE o] xaA| oA 30%
7 FAF tA] FAE L peroxidase’t EX|E
streptavidin®. 2 3027 F &3¢t g9
2 #AHE & % aminoethylcarbazole-H:0p 4
S&d 1087 AGF §F FAS 2 Meyer's
hematoxylin®. 2 thZ @M &l glycerol-gelatin
o %4, ##&3HHTable 3).

3) AdA a3+ AS
(Relative connective tissue elements count)
Masson-trichrome 43S 3 FHEA
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Table 3. Summary of immunohistochemical staining
methods

1. Block peroxidase activity with 3% H20,; 30min

2. Rinse with water

3. Rinse with 10mM phosphate buffered saline(pH

74) - 3 times, 10min

4. Incubate in blocking serum for 10min at room

temperature

Primary antibody lhr

. Rinse with buffer

. Biotinylated secondary antibody 30min

. Rinse with buffer

. Peroxidase labelled sreptavidin 30min

. Rinse with buffer

11. Aminoethylcarbazole-H202 substrate solution 10
min

. Wash with water

. Counter staining with Meyer’s Hematoxyline

. Mount with glycerol-gelatin
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Zt 3709 400 v} @wm 7 AJokell M AZFdpe 1
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H

5) AfotAXSs AS
Aot e = 2zt 7+ 789 3709) 400
v oG Ajokoll A HfolAEFE ASEAT
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Hog #Astd ZF FEF 370 4008 Av| 7
Aokl HMEFE AZd F PCNA FAA
¥ F/ZRAAE F2 FPAAEY B &S FA3}
At

. SAA=

g SRR (oneway ANOVA)S A 33}
1 Student-Newman-Keuls U5 H| 23 A& Al
oty zt AZA A ZF #70e vRE T8
&t

ol A9 B9jol @& ztolE B7| 93
A& paired t-testE Al P& ATH

mz 3

AR3AL

A%e duro 15T E Xiete EFAE
Agol X &d 74y AstelA #2HH T 943
7} 48 A8k a A (Table 5), @de) ¥
T 798 2(Fig. 1), 2L H7F THS ZA
zAog FAH gloy, udMdFE 7t
AW 22 & wds o] gl tHFig. 6). 4
A28 JPCNA) el duFe 714
NEZ £x 38 FAHEZNA FAHNSS B
ol ME7} BEEO1(31.3%)(Table 7), 2
T shel A AR A HobME(T1I%) L WA
Z7} A uke-& Yel Ut Table 8 Fig. 11).
Aot £ 2] PCNA BEAASFE A5 WS
9]Z o] o]l g HYoy FYHL UUeH (p>
0.05), A3AAAAHEGE ] et FdukgS
#a sz At Table 9).

¢ % A & (Inflammatory gingiva)

AZA X Hfol FHIIH FE UdFTE
TFAEH gloy E3 BYgT9 v &o] obA
A 11(44.9%)(Table 5), WA A X9 FAH = *
A Uebded, o2 dFAXEES FE A
Faustel DR3lE Ueow, AXzA
ol = 4ZAHE7 FHE o719 YeltthFig.
2). ZA 2L AT 2FAS Holy AFotA
o FAuE ¥t (Table 6), ZYAFE &
S AfE dY 59 RS Ao A 1

361

AFEL 7t AFEEAM U en(Fig
7, 8] ZXE FE GFAE A&F Y FA
Fub 7hedeA kst YEbth. PCNAOY
g FALE LS AFEE A 71 HES
A FEE F7HE B2 (37.3%)(Table 7), 8
BHIAHE 3 HRoHEAM = F7tat R e
T2 AIAE 9379 FENAN w2 HE
2 Yl i(Fig. 12), EGFE d#o] 8¢ 4
FTAZLRF Floly AAzANY FFo]
A FAdM EFAEA HebstHTable 9,
Fig. 17).

A58 dF4d ALF4
(Inflammatory fibrous hyperplasia; FGH)
FASMEY A7t dFA Lo v don
dattE BAI¥ES THEI} H&3 v go]AY
T AX7 b4 B%i(Table 5), 9FHAE A&
2 F2 AFEE AHEEAA & UEE U
BUigleon FARAME B g9 F43
A AT 2 DEE JeEbg Wiy
HMEe 93T v 23 HFig. 3). ZA
Z2 9] o] Bom MfolHEE F/tEHAL
29 Adfretdxe] 74 % E%ed(Table
6), LN FE P EL 7t g olF =
%ol AtHFig. 8). Aot Eo] g PCNA9
SN E F71E A= ul(Table 8), FAE U
54 FHAM FL ¥E&E YEhHA n(Fig.
13), EGF& |45AMAX AR FRgM B
%8 Al Vel oh(Table 9, Fig. 18).

Phenytoinol 9§ x]2 %4
(phenytion-induced gingival hyperplasia; PIGH)
FFAEY oY v &2 AR 2254
I FAFEEH o.M (Fig. 4) AA 229 wdd Rt
$e B #1243 FH 2 el oi(Fig. 8).
FAXS &L AT X&FH v 7
2%Hem T B da+ A v &g B
A il(Table 5), FAAELE tt4 9 Hx7 U™
ou HAFAH A&FHdAg nAsA 2 g2
&2 velgth Az Hiotdze A
Moz F7kg Fdoly FHd MHR{oldE
T = A F2AdA Bt WktH(Table 6).



Aol Ee ) PCNA 4Autg3 EA X5
= FGHS} §A3 A7 2 2(Table 8, Fig. 14) &
Aol vs) EA JEel e (Fig. 15), X F339
PCNAZA A7} 9)&9| A fotAXd Hls) &
o8 A E(p<0.05) (Fig. 15), EGFol g
BEY¥ % FGHS fASHA Uelgod, 45 EE
A AHEaz FAE AFFAAN F3HEA
vetg oy dAXNE F%tHFig. 19).

Table 4. Relative proportion of connective tissue (%)

Buy A2
(Idiopathic gingival hyperplasia; IDGH)
HEARXY HAgo] A9 Qe XL} A=
Aoz FAHY UAU(Fig. 5), A¢ZF e F+
Aule AR} FAFEE 29 (91.99%). (Ta-
ble 4) oAl 2] PCNAEA| R 4(33%)= o}
g T HE {8 F7ME JEhAEd(p<
0.05 )(Table 8), @5 A X9 A&7 BAG] &

Region subjacent to . . Region subjacent to

the junctional epithelium Middle region attached gingiva Total
Healthy gingiva | 93.14 = 086 NS | 9243 = 113 NS| 9297 = 298 NS | 9280 + 156 NS
IFG 1364 = 271 * | 1841 = 863 * | 6052 £ 216 = 3080 + 345 =*
FGH 6201 * 1610 =* | 57.07 = 1441 = | 7234 + 1861 = 63.76 + 1565 =*
PIGH 76.95 + 10.31 7736 £ 576 8.33 £ 553 80.84 £ 380
IDGH 8865 + 157 NS | 9196 = 164 NS| 9536 =+ 088 NS |9193 =+ 043 NS
IFG : inflammatory gingiva
FGH : inflammatory fibrous gingival hyperplasia
PIGH : phenytoin-induced gingival hyperplasia
IDGH : idiopathic gingival hypemlasia

+ : significantly different with PIGH at P<0.05 level
NS : nonsignificant
Table 5. Number of inflammatory cells per counting area K
_ _ macrophage
T-cell B-cell /monocyte

Healthy gingiva 3477 + 632 NS 1196 = 040 NS 2407 + 466 NS
IFG 17598 + 3993 =* 31043 = 6858 * 20559 + 5771 =
FGH 13166 + 21.27 = 11535 = 2819 = 12322 £ 2323 =
PIGH 59.95 + 1531 5043 £ 943 60.81 = 1157
IDGH 3147 £ 551 NS 2845 + 540 NS 2078 = 897 NS

" Number(mean+SD) of cells in each 3 high-power fields ( x 400 )

IFG
FGH

PIGH :
IDGH :

. inflammatory gingiva
: inflammatory fibrous gingival hyperplasia

phenytoin-induced gingival hyperplasia
idiopathic gingival hyperplasia

= significantly different with PIGH at P<0.05 level

NS : nonsignificant
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2 PCNARAAFE HYtHFig. 16). a3 e
BT FAE Hejoly A F X YU3HA
el 32 (Fig. 10), EGFE ERA &0 4 g5
SAuke-& B tHTable 9, Fig. 20).

AAHo 2 AfotAlEe] PCNA EARTE
A7 2(711%)0] 211 EWA =) 2F521(33%)
o] A UelY UmA] #3 §A e Aol g
BHHP<0.05). L 9 & e f 9 2
o]7} fAtHp>0.05).

AAzA Y JH BE = 95 H2(30.8%)3%

FA4 ARA ALFA(638%)0] e xeF
Ao vud A AA B2 Aoz Yehy
tHp<0.05).

Aot e & A5 2(48.04%)°] 2
vetgon, 454 R4 A254(83.83%)
H)3) FEAY A252(71.43%)0] FostA e
TR HHp<0.06). e FHE 2ol 7t UATh
(p>0.05).

Table 6. Fibroblast counts per unit areas (mean + SD)
Region subjacent to the . . Region subjacent to
junctional epithelium Middle region attached gingiva Total
Healthy gingiva | 77.33 £ 6.11 NS | 7267 £ 208 NS| 7400 £ 529 NS| 7467 + 384 NS
IFG 4157 £ 1466 = 4700 £ 1971 = | 5557 + 1904 = | 48050 + 1632 =*
FGH 8375 £ H08 NS | 8733 + B69 * | 8042 = 6.05 NS| 8383 =+ 506 =*
PIGH 7286 = 474 7086 = 414 7057 £ 493 7143 = 4.19
IDGH 7650 = B06 NS | 7575 £ 842 NS| 7925 + 236 NS| 77.17 £ 6.09 NS
IFG : inflammatory gingiva
FGH : inflammatory fibrous gingival hyperplasia
PIGH : phenytoin-induced gingival hypemlasia
IDGH : idiopathic gingival hyperplasia
«  significantly different with PIGH at P<0.05 level
NS : nonsignificant
Table 7. Proliferation index of epithelial cells 2
Region subjacent to the Region subjacent to Total
junctional epithelium attached gingiva ota
Healthy gingiva 3200 + 159 NS 3060 = 092 NS 31.30 = 1.14 NS
IFG 3729 £ 1.87 NS 3186 + 341 NS 3407 + 215 NS
FGH 3045 + 374 = 2929 + 395 = 2087 + 321 =*
PIGH 3439 + 218 3437 + 3.49 3438 = 220
IDGH 31.00 & 271 NS 3105 £ 253 NS 31.03 £ 157 NS

a %(mean t+ SD) PCNA positive cells in total cell counts

IFG : inflammatory gingiva

FGH : inflammatory fibrous gingival hyperplasia
PIGH : phenytoin-induced gingival hyperplasia
IDGH : idiopathic gingival hyperplasia

« @ significantly different with PIGH at P<0.05 level

NS : nonsignificant
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Table 8. Proliferation index of fibroblasts ¥

| Middle region | "o | ot
Healthy gingiva 840 = 200 *| 760 = 314 x| 533 + 101 * [ 711 = 1.95 *
IFG 2391 + 11.83 NS 21.34 = 676 NS 130 = 426 * 11942 = 693 NS
FGH 2020 = 455 NS | 2273 £ 385 NS 2067 £ 3.77 NS |21.20 = 282 NS
PIGH 23.14 = 652 21.37 % 272 2022 + 197 2158 = 2.01
IDGH 3270 = 613 NS | 3475 = 468 =« 2300 = 470 NS |30.15 + 463 =«

¥ o(mean + SD) PCNA positive cells in total cell counts

IFG : inflammatory gingiva
FGH : inflammatory fibrous gingival hyperplasia

PIGH : phenytoin-induced gingival hyperplasia
IDGH : idiopathic gingival hypemlasia

« : significantly different with PIGH at P<0.05 level
NS : nonsignificant

Table 9. Distribution of epidermal growth factorEGF)”

epithelium |fibroblast 5::11 in?r;aglltxnr:t? i
mm o |0 o]
IFG 0 0 1 !
FGH 0 0 o | 1
PIGH 1 0 0o 1
IDGH 1 0 0 0

“ degree of EGF positive reactions

(0: negative, 1: weak, 2: moderate, 3: strong, 4: intense)
IFG : inflammatory gingiva

FGH : inflammatory gingival hyperplasia

PIGH : phenytoin-induced gingival hypemlasia

IDGH : idiopathic gingival hypemlasia
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o3 7F ey T/B A28 &2 8|8 AY T
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- ABSTRACT -

IMMUNOHISTOCHEMICAL STUDIES ON CELL POPULATION AND
GROWTH FACTORS IN GINGIVAL HYPERPLASIA

Kang-Nam Lee - Soo-Boo Han - Jae-ll Lee

Department of Periodontology, College of Dentistry,
Seoul National University

The purpose of this study was to investigate the differences of histochemical characteristics in
inflammatory fibrous gingival hyperplasia (FGH), phenytoin-induced gingival hyperplasia(PIGH),
idiopathic gingival hyperplasia(IDGH) and control groups (healthy and inflammatory gingiva) by
immunohistochemical method with various antibodies and histomorphological analysis.

In immunohistochemical finding, antibodies to inflammatory cells (T/B lymphocytes, macrophages,
other monocytes), proliferating cell nuclear antigen(PCNA), epidermal growth factor(EGF), factor VIII,
and type I collagen were used.

1. The inflammatory infiltrates in FGH were less than those in inflammatory gingiva. The composition
of inflammatory cells of PIGH was similar with that of FGH. IDGH showed a similar histologic
findings with healthy gingival tissue.

2. In FGH, the number of fibroblasts and newly-formed collagen fibers was increased. No significant
increase of fibroblasts and the dense accumulation of thick collagen fibers were seen in PIGH. The
increase of fibroblasts and the dense accumulation of thick collagen were seen in IDGH.

3. PCNA-positive cells were localized mainly in the area accumulated with inflammatory cells and blood
vessels, significantly increased in all hyperplastic tissue groups, and distributed evenly in IDGH.

4, The distribution of EGF were not observed in healthy gingiva but detected locally in area with
confluent blood vessels,without significant difference between the other tissue groups.

This results suggest that inflammation plays a significant role in inducing hyperplastic change of
gingival tissue. While in DIGH, drug itself as well as inflammation seems to attribute to hyperplastic

change.

Key word: gingival hyperplasia, immunohistochemical staining, inflammatory cells, fibroblast, coliagen fiber,
PCNA, EGF.
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EXPLANATION OF FIGURES

Fig 1. Healthy gingiva, fine fibrous connective tissue stroma with scattered inflammatory cells. H&E
40X

Fig 2. Inflammatory gingiva, extensive infiltration of inflammatory cells, especially plasma cells. H&E
40X

Fig 3. Inflammatory fibrous gingival hyperplasia(FGH), infiltrations are iocalized in subepithelial co-
nnective tissue and perivascular spaces. H&E 40X

Fig 4. Phenytoin-induced gingival hyperplasia(PIGH), characteristic long rete peg and reduced,
focal infiltration of inflammatory cells. H&E 40X

Fig 5. Idiopathic gingival hyperplasia(IDGH), relatively less inflammatory infiltrates, similar to that
of healthy gingiva. H&E 40X

Fig 6. Healthy gingiva, fine interlacing collagen bundles. anti-type | collagen 100X

Fig 7. Inflammatory gingiva, short, fragmented collagen fibers. anti-type | collagen 100X

Fig 8. FGH, thin, regenerating collagen fibers. anti-type | collagen 100X

Fig 9. PIGH, thick and coalesced collagen bundles. anti-type | collagen 100X

Fig10. IDGH, similar to fig. 9. anti~type | collagen 100X

Fig11. Normal gingival fibroblast, scattered positive cells. PCNA 400X

Fig12. Inflammatory gingiva, numerous fibroblastic cells.are positive to PCNA in the periphery of
inflammatory infiltrations. PCNA 400X

Fig13. FGH, much increased positive cell in fibroblastic area, blood vessels and inflammatory infi-
itrates. PCNA 400X

Fig14. PIGH, increased positive cells,similar to that of FGH. PCNA 400X

Fig15. PIGH, much increased positive cells around inflammatory infiltrate near pocket area

Fig16. IDGH, much increased positive celis without inflammatory infiltrates. PCNA 400X

Fig17. Inflammatory gingiva, focal positive reactions around blood vessels in inflammatory infiltr—
ates. EGF 100X

Fig18. FGH, increased positive reactions around blood vessels. EGF 100X

Fig19. PIGH, subepithelial and perivascular positive reactions over dense inflammatory infiltration
areas. EGF 100X

Fig20. IDGH, positive reactions in intercellular areas of upper epithelium. EGF 100X
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