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Abstract (J. Kor. Oral Maxillofac. Surg. 2002;28:421-433)

IMMUNOHISTOCHEMICAL DETECTION OF GROWTH FACTORS AND
EXTRACELLULAR MATRIX PROTEINS IN THE DEGENERATING TISSUES OF PRE- AND
POSTNATAL HUMAN CLEFT LIP AND PALATE

Bong-Gi Min, Suk-Keun Lee*, Young-Wook Park
Department of Oral and Maxillofacial Surgery, Department of Oral Pathology*,
College of Dentistry, Kangnung National University

In order to elucidate the pathogenesis of cleft lip and palate, first of all, it is necessary to understand the
devel opnental nechani sns of growh factors and extracel lular nmatrix proteins in the tissues of cleft lip and
pal ate. V¢ have performed i mmunohi stochem cal studies on human cleft lip and palate tissues to elucidate the
pat hogenetic inplications of cleft lip and palate. 16 speci mens from postnatal human cleft lip and pal ate sub-
jects and 17 specinens fromautopsy of prenatal human cleft |ip and palate were fixed in 10% buffered forma-
lin, enbedded in paraffin. The sections were routinely stained by hematoxylin and eosin, also stained by PAS,
and fol | owed by i mmunohi st ochem cal stainings using the antiseras of growth factors and extracel lular natrix
proteins such as PCNA, S-100, c-erb-B2, MwW-3, MW-10, HSP-70, transglutaninase-C E-cadherin, VEG,
VW. Both the prenatal and postnatal specinmens of cleft lip and pal ate showed dysplastic proliferation of the
basal cell layer, increased infiltration of nelanocytes into mucosal epithelium sebaceous gland hyperpl asia
ingrowing into the nuscular tissue of lip and palate, and fatty infiltration into the subnucosal deep connec-
tive tissue. The strong reactions of MWP-3 and HSP-70 were detected in the tissues of cleft lip and pal ate,
especial |y increased in degenerating nuscle bundles, while the immunostainings of PONA and c-erb-B2 were
weakl y positive in the tissues of cleft lip and palate. These data suggest that the retrogressive tissue degener -
ation around the cleft areas persistently exist during the prenatal and postnatal period after cleft fornation,
and the sebaceous gland hyperplasia and fatty infiltration with the intense expression of MW-3 and HSP-70
is closely related to the nuscul ar degeneration around the cleft area.
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Table 1. Summary of materials in this study

ND. case histol ogi cal characteristics
1 RCM331 sebaceous gl and hyperplasia wth infundbul ar follicle cysts
2 RCM367 non-speci fic finding
3 RCM373 sebaceous gl and hyperpl asia wth infundbul ar follicle cysts
4 RCMB16 sebaceous gl and hyperplasia wth infundbul ar follicle cysts
5 A80- 6 not exan ned
6 A80- 24 not exani ned
prenat al 7 A81-31 not exani ned
ceft lip and 8 A81-54A sebaceous gl and hyperpl asia with infundbular follicle cysts
pal ate group 9 A81-54B sebaceous gl and hyperpl asia wth infundbul ar follicle cysts
10 A82- 39 not exam ned
11 A86- 13 wthinnornal limts
12 A87- 36 sebaceous gl and hyperpl asia wth infundbul ar follicle cysts
13 A87-42 sebaceous gl and hyperplasia wth infundbul ar follicle cysts
14 A87-52 sebaceous gl and hyperpl asia wth infundbul ar follicle cysts
15 A87-66 sebaceous gl and hyperplasia wth infundbul ar follicle cysts
16 A87-106 wthin nornal linits
17 A88- 34 wthinnornal linits
ND. case age/ sex di agnosi s operation
1 *No. 2 21/ F CcP pal at or r hapy
2 *No. 3 14/ M CL chei | orr hapy
3 *No. 4 4/ M CP pal at or r hapy
4 *No. 5 25/ F CP pal at or r hapy
5 *Nb. 6 4] F CP pal at or r hapy
6 *No. 9 6/ F CP pal at or r hapy
postnétal 7 *No. 11 13/ F CcP pal at or r hapy
deft lip and 8 *No. 19 21/ F CLP chei | or hi nopl asty
pal ate group 9 *No. 22 3/F CL chei | orr hapy
10 *Nb. 28 26/ F CcP pal at or r hapy
11 *No. 29 24/ M CL chei | orr hapy
12 *No. 30 30/ M CcP pal at or r hapy
13 *Nb. 33 21/ F CcP pal at or r hapy
14 *Nb. 35 11/ M CP pal at or r hapy
15 *Nb. 36 8/F FC scar revision
16 S2001- 118 1/F CLP chei | orr hapy

@ deft pdae @ ceft lip QP deft lip&pdae FC facid déft
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Table 2. Antibodies used in this study

name ani nal dluion tye conpany

PONA(proliferating cell nuclear antigen) M 150 monocl onal Dako

S 100 M 1100 monocl onal Neonar ker s
c-erb-B2 R 1:100 monocl onal Dako
MWP-3(matrix netal | oprotei nase- 3) M 12 monocl onal Neonar ker s
MWP-10(mat ri x net al | opr ot ei nase- 10) M 1:100 monocl onal Neonar ker s
HSP- 70( heat shock pr ot ei n-70) R 1:100 pol ycl onal Dako

TGase- ((t ansgl ut am nase- M 1:100 monocl onal Neonar ker s
E- cadherin M 120 monocl onal Zymed
VEG(vascul ar endothelial growh factor) M 1100 monocl onal R&D system
vWF(von Wl | ebrand factor) R 1200 pol ycl onal Dako

M nouse, R rabbit

Table 3. Summary of histological characteristics of postnatal cleft group

postnata cleft |ip and pal ate group

1 2 3 4 5 6

8 9 10 11 12 13 14 15 16

basal | ayer
i ++ 4+ ++ 4+ ++ + ++ ++ ++ ++  ++ 4 + ++ 4+
hyper pl asi a
heir fdlide
. - - + ++ - + ++ - - - +
hyper pl asi a
sebaceous gl and
. - - + + - - + - - +
hyper pl asi a
nel anocyt e
o . + ++ + + + + ++ + ++ + + + + ++
infiltration
faty
Lo . + + - - - - - + + - + -
infiltration
der mal
. . + - + + + - + - + + + - +
fibrosis
nuscl e
i + - + + - + + + + - -
degener ati on
-: negative, =+ rare, + dlight, ++ noderate, +++ strong
2 AN A AR A& 24 WA P ol 2HLFE L (2) HP-70
o) ERGATL, A 0) F/HEES WA P v ¢ ey BAel 7 ALY ZAA oFF 23 g W] #2)

) B4 P4 - D 259 24 (Fg 2

(1) MWP-3

B4 74 PG 2N A okF e P Wl B
Stk 53 A 2A) L] Y AN Tl
MVP- 39| o] $2H3ItHRg 2 bi-2).
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Table 4. Expressions of antibodies in immunohistochemical staining
postnatal cleft |ip and pal ate group
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PCNA ++ + + ++ + + + ++ ++ ++ A+ 4+ + ++ ++ ++
S 100 + + - + - + + + + + + + + + + +
c-erb-B2 + + + + + + - + ++ - + + + + +
MMP- 3 +++  +++ +HH+ +++ ++ ++ + +++ ++ ++  +++ ++ + ++ ++ ++
MVP- 10 ++ + + + ++ + + ++ + + + + + + + +
HSP- 70 +++  ++ +++ +4 ++  +++ ++ ++ + ++ ++  +++ ++ ++ ++ ++
TGase-C + + + + + + + + - + + + + + +
E-cadherin + + + + + + + + - + + + + + +
VEGF + ot + - + - - + - + + + + o+
vWF + - + - + + o+ - + - - + -
-: neggtive, +: rare, + slight, ++ noderate, +H+ strong
(5 VEF (4) PO\A
BAe T Y ZAAAE ol i mekstd AT e 1Y 27 168 5 10804 F4 Al EAA)
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Hg 1 Hstologica characteristics of prenatal hunan cleft |ip and pal ate

(X400)
(X400)

(X400)

c2.

c3.

c4.

PHEBREBRE

Nornal control; nuscul ar |ayer (arrow) (X100)

Normal control (X200)

Normal control; high nagnification of a2, QM orbicularis oris nuscle (X400)

Qeft lip, cleft area (arrow (X0)

Qeft lip, nuscul ar layer (arrow, F fatty tissue (XL00)

Qeft lip, infundibular follicuar cyst (X200)

Qeft lip;, high magnification of b3, infundibular follicular cyst, sebaceous gland (arrow (X400)

Qeft lip; sebaceous gland (arrows) (X200)

Qeft lip;, high nagnification of b2, degeneration of nuscle bund e showed around infiltration of fatty
tissue (arron, F fatty tissue (X400)

Qeft lip;, degeneration of nuscle bund e showed around infiltration of fatty tissue (arrow, F fatty tissue

Qeft lip;, degeneration of nuscle bund e showed around infiltration of fatty tissue (arrow, F fatty tissue

Qeft lip;, degeneration of nuscle bund e showed around infiltration of fatty tissue (arrow, F fatty tissue

Fg 2 Expression of antibodies in i munostaining of prenatal hunan cleft |ip and pal ate

al.

a2

as.
ad.
bl.
b2.
cl
c2.
dL.
el.
e2.

HEE. (X100)

HRE sebaceous gl ands (X200)

HSE degeneration of nuscl e bundl es showed around sebaceous gl and (X200)

HSE high nagni fication of a3, degeneration of nuscle bundl es showed around sebaceous gl and (X400)
MP-3; (X200)

MWP-3; high magnification of bl, highly positive reaction in sebaceous gland (arrow (X400)

HSR-70; (X200)

HSP-70; hi gh magni fication of cl, highly positive reaction in sebaceous gland (arrows) (X400)
Ecadherin; slight positive reaction in adjacent nornal tissue (arrows) (X100)

POV (X100)

PONA  high nagnification of el, strong positive reaction in basal cell layer and sebaceous gl and

(arrows) (X400)

fl

VEF; weakly positive reaction (XL00)

FHg 3 Hstological characteristics of postnatal human cleft lip and palate

al.

a2
b1

b2.
cl
c2.
dL
d2.
ds.
el.

e2
e3

HE  (X100)

HE infiltration of nelanocytes showed in basal cell layer (arrows) (X200)

HSE, sebaceous gl and (arrow) (X100)

HSE hi gh nagnification of bl, S sebaceous gl ands (X400)

HE  (X100)

HSE, hi gh nmagnification of cl, degeneration of nuscle bundl es (arrows) (X400)

HE S sebaceous gl ands (X100)

HE S sebaceous gl ands (X200)

HSE, high nagnification of d2, degeneration of nuscle bundles (arrows), S sebaceous gl ands (X400)
POV (X100)

PONK  hi gh nagni fication of el (X400)

PO\ high nagni fication of el, strong positive reaction in sebaceous gl and (arrows) (X400)

Fg 4 Expression of antibodies in inmunostaining of postnatal hunman cleft lip and pal ate

(X400)

al.
az.
as.
bl.
b2.
b3.

cl.

M- 3; (X100)

MWP-3; positive reaction in the degenerating nuscl e bundl e (arrow (X200)

MWP-3; high nagnification of al, positive reaction in the degenerating nuscle bundl e (arrow (X400)
MWP-3; positive reaction in the degenerating nuscle bundl es (X200)

MWP-3; positive reaction in the degenerating nuscle bundl es (arrows) (X400)

MW-3; high magnification of bl, positive reaction in the degenerating nuscle bundles (arrows)

HER-70; (X100)
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