TH7E ul Al
NOS; H]x!

gt A aet Physetay’, 72

2l

R

g X

CMNE

- QA & B
G2 At

CBE Y E

4 g
=28
o=

[ LI

NEIE

<z2EAE-

LN B

TG AL 5 FA, vely A 5o ¢}
&t aglo] Bzt ¢ FHAe FAJsh} ¢
gz FAze B8RS T3Ee SolF &
Az} o] Ao o3 Aoz AztEw glch Ao
T &EY EAo] fHxte thAle BA o ¢
& Aoz wolgdxm glen ojg And

AL & AA fARY o), X F7] F
H Exzpol dis] Bale] 2ZEm ok Fek
AR S SYATY FX 5T A}%oi] 93|
A FAeHed® o 3 NTAEE F xR
TEE & 0o AR MEE 31'@-4‘ ze 7
HE R AF Y Fo AgshE mAlelaw, BE

A ¢ H A A
el 2

LHRt 22 EISBI X Vol. 24, No. 2. 1999

Ao A bel-29)
ek A

Beeta ™

* =y Rk
W e A

é‘l-b}x‘f- apoptosisZ A U] 7]A-ol e8] Al
3l Aojtt, HAtetE 92 apoptosist A&7
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A719] F4A A (neoplastic transformation)
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= o2 oy R 4z Wy, 5271 ¥
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ek 497198 LFoIA bel-2¢) F AFE
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24 terg gl RS FAsE AEA
2 32 48R vk

nitric oxide synthetase(NOS)= L-arginine 2.
ZHE NO9 &4l #ofdte E4hZA 2A F
Z72 gE=ded?, 3 25 24 calmo-
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I S dEEE Ao E NOS;# NOSzo| o]«
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=8 5 9 AATM NOS7H o 71l &8
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tosis® FE3HA 9 W& ¥ =] NO¥= apoptosis
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A g R ARARE AY F e 2
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Lowey Wz dld g HFEMG & 2 50
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AHE-8HE T},

protein standard marker(Promega, USA)<}
iAo F&9 loading bufferg H713t3m,
95°Coll 4] denaturationA] A 8% SDS-PAGES
AMg-8ke] 27199 %% F coomassie brillant blue
A AFsAT. A7GEF gelS nitro-
cellulose membrane(Millipore, USA)9) transfer
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35 YA E 10100002 548 F 9087t 6t
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conjugated anti-rabitt Ig G, Sigma Co)Z 1413}
9t2A1A ECL (Amersham, USA) chemilumi-
nence detection kit& o] 88} detectiond}$ith,
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HE S FEHEA Fd FHUA A=
ZNAEANM AvE e WEE Holn Ay
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o} A Eel| M= 34 ol Ut
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Table 1. Expression Pattern of Beol-2 in Oral White Lesions and Cancers

basal | parabasal | spinous | superficial | inflammatory |cancer island)cancer island| cancer
layer layer layer layer cells periphery central margin
Normal mucosa| * - - - *
Lichen planus T - - - +
Leukoplakia + + + + +
CI5 + + ++ +h + et
SCC
Well + o + +
Moderated + * + +
Poor + + + T

+++; more than 50% positive cells, ++; 25-50%6 positive cells, + 10-24% positive cells

t+; 5-9% positive cells, - ; less than 5% positive cells

follvt FEEe dHS B n oA nlEst
=R 1), A= Fde 35 Rt $2 73
H FEEE EH] A9 jlof B3kt F2 2
Poet BES Holy EAE EAUTHIHGA,
5C).

2) 72t M0 THIIN LS NOS2)
IR AGIEHA &S] Bt

Ju Fo ME NOS:Y 2L A3 H
1B)el M A FMT Zog ddS Holz
FAESF 9 ZWF gz AAZAYANAM A
o] A9 HAE Yo AHHA(DHEB)E
ARy ARG 23E 2ok 2 Wkt
%9 ZA5(2E3B) 71A &} A7 A Fel| A okt
o Id-g Hol A4AE 9 ggefdo] vg] &
AE7H7F AN d, e S A dde] BF
LHER T

CISoIM & 71M 53 47 AEL A, /5
27 B&L2 F5EE 2YEo FvFoz 7
#2 A% SHPYEE Jehlien (18 4B)
E3] CISY A4 A RN o] YELS Y=
o &3t th(284 D).

AP A Zgel = Bz A% 93
AZME 3559 FES BHyo ¢idvx
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(cancer island) M AR 3wl £ ¢
2L A%, F55 Bl 55 ¢F, ni3qt
2L Az WEE Bo BT} JE4E
NOS; o] Z7tslod GAEE FAF
HARE & 3)o]7) §lATH2™-5B, 5D).

3) AUMAEIO RENZANM bel-294
NOSHQ| BT AISISIY SSIHIC

A AFhAEH S Bel-29F NOSzell 10%¢)
o] o] wEuks-g Mol 3 & B
W B2E ¥ Ao NOS7} Bal-28t}h B2 4o
A FANe-Z VERII TR 3).3 44 el A
Bel-2& 125%7F 28 & v, W3(30%) B}
+ HP M (44%)0 A k2t =A bk, CIS
oA 67%2 7} =A JElten WA
9] Afoe ¥F3xrt $E5E 2L Ba-22d
AEE Bart

W, NOS:9| AfoE A4 Hte BRE
=3 Aot HPed 2 wivkze 747} 789%
%2 FARE A=E Jelgev CIS 2 739
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Table 2. Expression Pattern of NOS2 in Oral white lesion & cancer

basal | parabasal | spinous | superficial |inflammatory [cancer island|cancer island| cancer
layer layer layer layer cells periphery central | margin
Normal mucosa + - - +
Lichen planus x - - - +
Leukoplakia + - - - +
CIs + - - 4 -+ ++
S5CC
Well ++ + + +
Moderated ++ + + +
Poor ++ +Ht + +

+++; more than 50% positive cells, ++; 25-50% positive cells, +; 10-24% positive cells

+; 5-9% positive cells, _; less than 5% positive cells

Table 3. Number fo Positive Immunohistoche-~
mical Expression of Bel-2 and NOSs in
White Lesions and Carcinomas

Bel-2(%) NOS-2(%)
Normal Mucosa 1/8(12.5%) 2/8(25%)
Lichen Planus 4/9(44%) 7/9(78%)
Leukoplakia 3/10(30%) 7/10(70%)
Dysplasia or CIS 4/6(67%) 6/6(100%)

SCC
Well 3/7(43%) 5/7(71%)
Moderated 4/8(60%) .|  8/3(100%)
Poor 4/6(67%) 5/6(832%)

9 £}

4) SHAHEA A0 IHENZAUA bel-22F
NOSISINLQL TABHAY XEIO] AT
A

Table 49} Table 5= HHHHS-AHEE] WE
&& V¥te s oMl #HiAA bal-2¢
NOS29 HdE T8 AC2 bel-283x} &
AL AAAGo e RRE 24 Bawrd g

#HF 18(125%)el X Av)F wes 29 vt
H HBEH A W] e EE AR
Er G dEE By o)A re
Aoeke] A5 & 68F 487 2HE HYge
H o]F 50%e el HdS Hlvhd Hy
AELFANE 2 Ax EE Aule] 43
£ 29,

NOS9| @& A e e A
< BQlubA 84|F 28 (5% A7t Hulg 2@
< B9l ¥Id #ge e wnkse FAdde o
RE 255 £ A% P2 B bl 28 Th=
/1 SHEEE Q) e £ 4
HAuite] 49 & 68 F 100%014 THE B
e UEE SEEY A5 43S Ho A4
Aol wig) ZA 719 A

PHAZGZANE JRE 55 T8 AR
o] W& Ho| NOS:9) 2 o] bel-20] w1
o g &4 i

5) Western Blot AnalysisOl OJgt bel-2G}
NOS,0] B

B h B obFoA Zrzte] vhid Bal &
Western blotol] W& hel-2¢hd 23 2 3 A" vt
ZA M & 25/26 kDa®] ]38t band’} #AE
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Table 4. Correlation between histologic diagno-
sls and degres of bcol-2 expression in
oral white lesion and carcinoma

Table 5. Correlation between histologic diagn-
osls and degree of NOSz expression
in oral white lesion and carcinoma

|+ |+ + -
Normal mucosa  (8) 010 1 7
lichen plnus (9) 1 2 1 5
leukoplakia (10 2 1 7
Dysplasia or CIS (6} 0 1 2 1 2
SCC
Well (7 1 1 1 4
Moderated (8) 1 21213
Poor (6) 1 1 2 2

e+ |+t + +
Normal mucosa  (8) 0 0 2 6
lichen planus 9 2130122
leukoplakia (10) 2 4 1 3
Dysplasia or CIS  (6) 0 213 1
5CC
Well (7) 1 2 2 2
Moderated ) 2 2 4 0
Poor (6) 2 2 1 1

+++, more than 50% positive cclls,

++; 25-50% positive cells, + 10-24% positive cells
+-, 5-9% positive cells,

_» less than 5% positive cells

+« 25/26 kDa

Fig 6. Photographs shows Western Blot Analy-
sls of Bel-2

i, e A AukSo AA FUiE oo
W oM e ol wehg AR tAY w3y
2 BT 1¥E6).

Western blot’d NOSE % A4 S %
8] W3] 117kDa ¢ Wert #asglont #
Held @ wukEo A Wdle] FrlHAn 23t
Tt & dFo] 25E BIYFHRT HEHo
wol Yt ET)

v. &Z ) D&

BE AAGEE ATFHH ATA 2] F
ol Aoz A WA AEF7F Z7He
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+++; more than 50% positive cells,

++; 25-50% positive cells, +5 10-24% positive cells
+=; 5-0% positive cells,

_ less than 5% positive cells

Fig 7. Photographs shows Western Blot Analy-
sis of NOS2
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& Z5e ddFAAE Bddted olHd &
AAEFANA bel-2E XA FxF)AN LA
d 9EGREAAEN a2 AHER] bel-29H 2 A



Xo| &% 3 F¥ 2 apoptosisE A st 1
AEN 2 A ¢ AEF Gt bel-2¢ o] &
#Hol F7teThE A2 AR MXAZRE BA
XE B3divte ouig Fadzze A4S 17
ek, B2 185 4 439 (intestinal epithelium)
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3 HFMEGES Eoixod ug EF5
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-ABSTRACT-

Comparative Expression of Bel-2 and NOS:2 in Oral White Lesions and Squamous
Cell Carcinoma

Min Shin, D.D.S..M.8.D.. Ph.D.*, Eun-Cheo! Kim, D.D.8., M.S.D.. Ph.D.**
Department of Oral Medicine*, Department of Oral Pathology**, School of Dentistry, Wonkwang University

The proto-oncogene hcl-2 confers a survival advantage to cells by blocking programmed cell death
(apoptosis). Overexpression of bel-2 probably plays a role in tumorigenesis, and the expression of the bel-2
protein has been investigated in many kinds of tumors. An increased expression of nitric oxide synthetase(NOS)
has heen observed in human colon cancer cell lines as well as in human gynecological, breast, and CNS tumors.

However, there have been only a few reports on the expression of bcl-2 and NOS; in oral white lesions and
cancer, The aim of this study was to investigate the relationship between the expression of Bel-2 and NOS:
and several pathological parameters such as histological types and layers. We reported desregulation of hel-2
and NOS; expression during progression from oral white lesion, lichen planus and leukoplakia to squamous cell
carcinoma. The obtained results were as follows:

1. Inmunohistochemical analysis with monoclonal antibodies to bcl-2 oncoprotein and NOS;y in formalin-fixed
paraffin-embedded tissue sections revealed that hcl-2 expression is restricted to the basal cell layer and
NOS: was mild expressed only in subepithelial inflammatory cells in normal human mucosa. There wasn't
specific finding of those in lichen planus and leukoplakia.

2. Bcl-2 immunoreactivity in severe epithelial dysplasia or CIS occurs throughout the epithelium, NOS;
reactivity in most superficial layer were noted.

3. In well-differentiated squamous cell carcinomas, mostly bcl-2 was overexpressed. In moderated and poor
squamous cell carcinomas, the expression of NOS; was increased and that of bel-2 was decreased.

4. The immunoreactivity of bcl-2 was 12.5% of normal mucosa, 30% of leukoplakia, 44% of lichen planus and
67% of carcinoma in situ. In carcinoma, those were 43%, 50% and 67% according to differentiation,
respectively.

5. The imrmunoreactivity of NOS; was 25% of normal mucosa, 70% of leukoplakia, 78% of lichen planus and
100% of carcinoma in situ and epithelial dysplasia. In carcinoma, those were higher in moderated(10026) and
poor(83%) squamous cell carcinomas than in well differentiated type(71%).

6. The expression of bel-2 and NOS; by Western blot was increased highly in lichen planus and leukoplakia.

Therefore, the expression of bel-2 was increased in the white and precancerous lesions and that was
decreased by differentiation of carcinoma. However, NOS; immunoreactivity in carcinoma in situ was lower than
those in moderated and poor squamous cell. These findings suggest that the interaction of bel-2 and NOS; may
be roled importantly in growth and development of carcinoma.
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EXPLANTATION OF FIGURES

Fig.1-5. Microphotogrphy of immunohistochsmical stain for bel-2 and NOS» in oral white lesions and

Fig. 6

Fig. 7

saquamous cell carcinoma

1A:Weak bcl-2 immunoreactivity in basal cells of normal oral mucosa(x100). 1B: Mild NOS:
immunoreaction in subepithelial inflammatory cells of normal mucosa was noted(X 100)

2A. 2C. Basal cell and subepithelial inflammatory cells(2A) or Superficial differentiating
cella(2C) or in lichen planus are only faintly reactive for bel-2. (x40). Minimal NOS-2(2B.
2D) immunoreactivity were diffuse in inflammatory cells{X200).

3A: Leukoplakia showing diffuse immunoreactive for bel-2 in basal, parabasal and superficial
differentiating cells(x200). 3B: Immunorseactivity for NOS2 in leukoplakia was similar to that
of normal mucosa(X200)

4A: bel-2 immunoreactivity in severe epithelial dysplasia or CIS occurs throughout the
epithelium, with diffuse and increasing reactivity in sub-spithelial inflammatory cells(X200).
4B: NOS; reactivity in most superficial layer were noted(X200).

4G Normal-appearing epithelium in CIS showing minimal for bcl-2 immunorsactivity in basal
and parabasal cells{x200), but for NOS,( 4D) was marked reaction in parabasal and
spinous layer.

bA: Island of squamous cell carcinoma. Marked bcl-2 immunoreactivity is seen in peripheral
cells, diminishing toward center. In addition, a few mononuclear cells in connective tissue
show mild bel-2 immunoreactivity (x200).

6B, NOS-; immunoreactivity in well —differentiated sguamous cell carcinoma was noted in
inflammatory cells(X200). Rare reaction for NOS; in tumor island center was
showing(X200). 5C. In moderately differentiated SCC. diffuse reaction for bel-2(6C), for
NOS2(5D) was noted.

Wastern blot analysis for the Bel-2 protein level in oral white lesions and sguamous ocsll

carcinoma. Lane 1. marker. 2. normal mucosa, 3. licchen planus, 4: leukoplakia. 5: wall

differentiated squamous cell carcinoma Cell extract equivalent to 50 ug of total cellular protein

of tissue was electrophoresed by 8% SDS-PAGE and transferred to a nitrocsliulose membrans.

The protein level of bel-2 was probed with antibody diluted by 1: 1000. This data shown are

from one experiment and representive: however, the similar results were obtained in duplicate

experiment.

Wastarn blot analysis for the NOS. protein level in oral white lssions and sauamous call

carcinoma. Lane 1: marker. 2: normal mucosa. 3 lichen planus. 4! leukoplakia, 5: wall

differentiated squamous cell carcinoma Cell extract equivalent to 80 ug of total cellular protein

of tissue was electrophoresed by 8% SDS-PAGE and transferred to a nitrocellulose membrane.

The protein level of NOS: was probed with antibody diluted by 1: 800. This data shown are

from one experiment and representive: however, the similar results were obtained in duplicate

experiment.
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