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Apoptosis and Expressions of Apoptosis—Related Factors in Salivary Gland Tumors

Hye Kyoung Yoon, M.D.,** Mi-Seon Kang, M.D.,**
Jae-Woo Yi, M.D.,** Sang-Hyo Kim, M.D.*
Departments of Surgery* and Pathology,** Pusan Paik Hospital, Inje University, Busan, Korea

Objectives : The salivary gland tumor shows heterogeneity in histologic patterns and biological behavior.
The aim of this study is to elucidate the relationships between apoptosis and expressions of apoptosis-related
factors (bcl-2, bax, M30), p53 and MIB-1 in the salivary gland tumors.

Methods : Immunohistochemical stains for apoptosis-related factors, p53 and MIB-1 and TUNEL study for
apoptosis were performed in 46 cases of salivary gland tumors (12 benign and 34 malignant) .

Results : Twenty (43.5%) of 46 cases showed positive reaction for apoptosis, and the expression rates of
bel-2, bax, M30, p53 and MIB-1 were 85.3%, 68.8%, 65.9%, 39.1% and 26.1%, respectively. A significant
difference between benign and malignant tumors was only noted in MIB-1 expression (p=0.0167) . In malignant
tumors, apoptosis showed no significant relationships to expressions of apoptosis-felated factors. There were
inverse relationships between p53 and bcl-2 expression (p=0.0375), and between M30 and MIB-1 expressions
(p=0.0379). No significant differences of apoptosis, bcl-2, bax, M30, p53 and MIB-1 expression rates ac-
cording to the tumor size, lymph node status, recurrence and survival were found.

Conclusion : In the development of benign and malignant salivary gland tumors, apoptosis might be asso-
ciated, however, apoptosis and expressions of apoptosis-related factors seemed to be not reliable prognostic

factors in malignant salivary gland tumors.
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bel-2 familys AZAFBARE JASEAV 18k 24
FANECE bax, bel-xL, bel-xS, mel-1, bad, bak 5°) £
o] QU Y. pel-2= MEFE=EoloM AEAR AE
AE ¢ T2 AZAEAL SR/ BEHE AE gAs
of, detabgel A AES] £-E AFAPTIL AEY 2AA
A2 AIEY 2§44 Hol2) 7185 SIMIA U
dhAell Pojshs Ao R 4HA kY Hhd paxt AEAL
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Qlofx] &35] FHkehH, p53 KA olo] WE HNE 54
9 7k ok AEEE s el dApo] Qo] 7
Zoko] o% QAR o] ¥ K3 p53L DNAC] ZEst
o] DNAY 5 1 34 ¥ &35} ®l of)g} hel-2 W
S ALY, bax THE F7IA AHH oz AEad
Ab Bl BojFn A . Ki-67 e AT
719 Go71E AT RE ME9) 3 Yo EAet® Ki-
67 FAE AR MIB-1-2 EFNA Foko] B3ivu) 3
2pe] HEEI AHAo] e AR LA Yo,
oFell Al AEAEAL D A ZAEA} AF TR}
1 o]& QIRS} el Fgle] AdAdel vigk A7
o}y, EffX Fko A bel-2 LHL UA
B veh =g et FoF whgol] hel-
Zolgtn BuEe] QH? Pammer E'V&
229 53 T4 A9 F 7|AMEE bel-2
AFHAE, ZAIAE, WAAE 5L bel-2

$E HoluR JIAAEE B3E Wol: gAd F
cl=2 & Bt d9ic) Soini 122 %A E
ol Hsl o TRl AEABAPL mghow, o

AEAEA} F7FHe AL bel-2 2l A9
Qo bax YdFE APAo) itk Bkt
Xin 5'P& Ki-670] A7} oty ciAdAF oA 2o
ZJol& HolBZ 999l uARZ WZFE|X|gk p533} BE-
cadherin @382 T2o] =z aitiy sk Yin S92
Aagu|oF eFgoll A bel-2, p53, MEAEAL Ki-67 W
o] 43 AT ST, NAMEAET} NAHE
FE2] Zhdo] p53, bel-2, EGFR 0] #8381tk B st
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1. HYZRARIOFHA B TUNELE

9 e ESoM A&FoR 4~5¢ 779 10
N o)de) 2AHAE Yo organic silaneo] A€ <
ojcof a7y guely By dLAEE AR F
0.01M citrate buffer (pH 6.0) ¢l £&}o)|=E @10 mi-
crowave ovend ©]€3t 1087 714sH F A4 A
A3] Ak WA peroxidase?] & WAIE Y8 5%
ABBlEAgE ol g3l 1083 At F FAEth 1
T AAEAE AP F A2elA 1ARE B 4TolA
overnight A|ZA+=d], ARS8 dxpgkA|el 3l Auld—+= bel-2
(DAKO, Glostrup, Denmark) &= 1 : 50, bax(Zymed, South
San Francisco, US)+ 1 : 60, M30(Roche, Mannheim,
Germany)< 1 : 150, p53(D0O—-7, DAKO, Glostrup, Den-
mark)Z 1 : 50, MIB—1{Zymed, South San Francisco,
US)< 1 :1000]31tt ©]%F #742 EnVision kit (DAKO,
Carpinteria, US)& o] &3l Ae)A 30&7 vHAIA
om, WAL diaminobenzidine (DAB) 22 AEC (acetyl
ethyl carbazole) & ©]-g38t] 5~10%7F F21, Mayer
hematoxylin® 2 thzgAsle] ZA331%c

MEAEAE #2357 ¢85k MEBSTAIN apoptosis
kit IT (Immunotech, France) & ©[€3}] TdT—mediated
dUTP—biotin nick end labelling method(TUNEL) & A
3ileh. B4 7has] 7)eshd vhdst 24E& xylene
% ¢IeE gt 9 SR E AR F 37CE VMY
¥ PBSe]l 3023t B+ T proteinase K(20um/mb) S
37°Celx 3083 A# F SHRTE FASL TAT &4
9} AofA 5F A 1087 HH-A1Zl 3 TATE "ol
d ZEAE QS o] 37Tl 1A Et HESAIR
o} TBSO| go} AoA 1587 FJAN F/TE T4
% T2 blocking solutiond A2¢llA 103 #HgAI7 5
peroxidase—conjugated streptavidined A2ojA 30%
ZF Hh&A1713L PBSE FAISISITE AECE 10~2087 A
Loja WA oW thzAML Mayer's hematoxyline
©2 333 crystal mountE ARE-ERe] B9l
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ZARSATE Al ZRPEA] Bodshs BXARR] bel—2, bax,

73 4008} Alote A el WS ®ol= A A & M30 2@ Ak MEAEAre] AR, p53 ¥ MIB-1 2
Aed YHOE FESgon, ¥AASE AgEA At B} AlEArEAle) Bojshs AR bel-2, bax, M30 2
t}. bel=2, bax, M30 HAPML2 AxAe] d&S Hole A AEAEAL 2] ABRAE ARG 2, pgke] 0.05
MEZH 5% o1 w, p53v MIB-1¢ thg Ad@Ae  ojael A¢E SAH LR o7t slrhu gsisitt.
A Hof Adow dud N7 5% oY o)

FYoR BEIHch o

2. 9N 2N

MEAEAL A5 2 bel-2, bax, M30, p537 MIB-1
& SPSSE o]4-819] chi—square$} Fisher’s exact
probability testZA] BAs1ITh

Bl 49 oMIE = /Y, 3R Yo, Fk
7], |2 do] {7, AL U AT f5of w2 A

AL bel—2, bax, M30, p537 MIB—1 2 A59] 2jo)

1. BN FYY MEATAL X NEAEA 3 EAA &
AA 469 F 28(60.7%) A A eFAA FA o]
Asjol ), AFAPEANE A EY] Hejr] A5 B
23, A A= I bel-2, bax, M30 &
He EIA LM R ggkovt AR AE
Ao HPateow HEHS wArh g A g x

Mo et

—

M o [

Fig. 1. Immunohistochemical stains for apoptosis-related factors and TUNEL study in salivary gland tumors, The mucoepidermoid
carcinoma shows increased apoptotic index more than 5% (A). and diffuse cytoplasmic positivity for bcl-2(B) and for bax
(C). M30 expression is conspicuous in acinic cell carcinoma(D) (X 200)



ZollA p533} MIB—1 W2 2= Adgieh A el AM FF 340 F 2991(85.3%) o)A BEF oM, bax
A F9F 469 F 2000(43.5%) oA AZAEAPT #2EEG  DH-L ok Bl Fok 110 2 84(72.7%), 243 EFA
on, bel-2 FHL 459 F 399(86.7%) ©lA), bax T A FU 349) F 239(67.7%) oA, M30 L@ A B

2 459 F 310(68.8%) A1, M30 L 44°] F 29 A FF 109 F 791(70.0%), A3 EFAA FF 349
N(65.9%) WX AZ=HUTHFig. 1). p53 FAL 4690 T F 2290(64.7%) °1A, p53 P4 A EFAA F9F 119
1841(39.1%) 7} g0l a, MIB—1 & 469 F 12 F 54(41.7%), oA EFlA FoF 340 & 1341(38.2%)
(26.1%) ollA] Fgolslch(Fig. 2) (Table 1). oA BAEHE § YT oMY BAH FU 7F bel-2, bax,
¥ Bt FoF 129 T 690(50.0%) oM, 4del 34 M30 9 p53 239 2% ol gtk MIB-1& %

+

o % 1491(41.2%) N ATADAZ} BAo] R} o A BllA E 119014 5% ol BEE Holt 9L
4 Epl okel AEARAL WIEE Aol U8ieh bl—2 & o GIgovh oM Bl $9F 340] F 12901(35.3%)
AL FY BAH FF 116 F 1090(90.9%), oM B olH oz MIB-1 B g @ oM FelA £

Fig. 2. In mucoepidermoid carcinoma, the tumor cells show positive reaction of p53(A) and increased MIB-1 labelling index (B)
(x200).

Table 1. Apoptosis and expressions of apoptosis-related factors in the salivary gland tumors

Histologic types of malignant tumors

Ml MT  ADC  MEC  ACC Mo Penian MY pvaluer
. =9 "= ©=100 {©n=3) (n=3)

Apoptosis - 26(56.5) 20(58.8) 6 4 6 3 1 6( 50.0)
+ 20(43.5) 14(41.2) 3 5 4 0 2 6( 50.0) 0.3014

bcl-22 - 6(13.3) 5014.7) 1 3 0 1 0 1€ 9D
+ 39(86.7) 20(85.3) 8 6 10 2 3 10( 20.9) 0.7088

bax? - 14(31.1) 11(32.3) 2 3 6 0 0 3( 27.3)
+ 31(68.8) 23(67.7) 7 6 4 3 3 8( 72.7) 05686

M302 - 15(34.1) 12(35.3) 3 3 5 6] 1 3( 300
+ 29(65.9) 22(64.7) 6 6 5 3 2 7( 70.0) 0.8190

P53 <5% 28(60.9) 21(61.8) 3 5 10 1 2 7( 58.3)
25% 18(39.1) 13(38.2) 6 4 2 1 5(41.7) 0.6874

MIB-1 <5% 34(73.9 22(64.7) 5 4 3 3 12(100.0)
=5% 12261 12(35.3) 4 5 0 0 0 0.0167

p-value! : between benign and malignant salivary gland tumors

21 bel2 and bax immunohistochemistry was done in 11 cases of benign tumor, and M30 in 10 benign tumors

MMT : malignant mixed tumor. ADC : adenoid cystic carcinoma, MEC : mucoepidermoid carcinoma, ACC : acinic cell carci-
noma, Misc : miscellaneous malignant tumor



g 2po]& BAth(p=0.0167) (Table 1).

AZAGARE ok T ME 94 2 39, AlokdAol
F 99 F 5¢, HAFFF &F 109 F 49, 7)e} A
TG 39 T 24004 FFol ot M ERE 3ol
AFAEAY S0 bel-2 HHL oMy tEdAE
9@" = 80‘“, }doku-xj L%_ oq] = 6@]] x%ou/\}J]ok okE 1()

of 25, ABHAELGF 3¢] 5 20, 7|eF oM £ 39
B2} opdolqith bax 2@ A AT 9o F 7
o, AFFAUE 9¢l F 6o, Aok &% 104 F
o, B MELE 3ells} Ik o T 3elolA ool
Rt M30 Hd2 oM thAAFE 9o T 60, AMokdA]
U4F 9 F 690, ATk o 106 F 5ell, Az
EYF 30 B, Ve oM T 30l F 20dlellA oFAo]
Stk p53 oM TFEIAAFE 94 F 6ell, Aokddds
o F 49, MHHHELF 3 F 24, 71e} o4 F 3
o Z 1ofoln ddejiont Falauek o 104 2
F 540130tk MIB-1 #&E oM gEAAFE 99 3 4
of, AFFItE 9 F 5o, FAgwF %%‘f 104 5 3
Aold 5% ol HEHG OV M ERE 349} 71}
oM U 3ol MIB-1 o] 5% ol AH$-&=
AcH(Table 1).

2. A% B4 FYUM MERBA N MEABA O B
RIRtet QYT QIR M 2 yEM] ARy
BAke] Aol mE AEAPEAL] Aol RolshA] st
o1}, 504 VIR W bel-2 Ld-Eo] o)A EkoH
(p=0.0181). P bax %@} p53 Le 504 ol =)
T = (p=0.0151, p=0.0384). 121} &=} 1}

oif

off

ool W M30 ¥4 % MIB-1 5% 13l WEe Aol
= WAk FEY A7)l g2 AIEAEAL bel-2, bax,
M30, p53 L MIB-1 @& foJa zpol7t et H=
A Aol frell mE AZAEAL bel-2. M30, p53 3l
MIB~1 %ﬁfi% frog A1zt 1910, bax Y W #
Hd B3 h(p=0.0912) (Table 2),
obg e FF B2 340 F 110l A=),
P%L 1%1*7 oM E}&WHZ 39, %

7801 5% ]“%_] “H ZH‘”E} o‘l‘7]' ‘:}
A wgkout MEAEAL bel-2, bax, M30, p53, MIB—1
By AR FAgH T Foldt alol= BHAFA] Uk
CH(Table 2). £33 oM eflad Fo 82} 349 5 597}
AP, 1% 3ol Aok egelda, 1dde o
UEANE, UHR] 14 AgdudFol e ”“”"3%
F 39 F 241 542 3717} 5.0cm, 4.3cme|R.eH, o
A tEAAEY] F7)= 2.5cmollen] A Aozl 33
A ZF 8MelA =Gk BHATLE 1o GA] 10749
HEA Aojr} BAFYA Falo)fint. 13y AE el
w2 A FEAEAL bel-2, bax, M30, p53 ¥ MIB-1 ¥g
& fFogk xpo)E BolX| AtTH(Table 2).

3. oY EfM FYIN MEAITAIR MEREAF (1%

AARTE Moo
okAl gl A ok 344 o)A AEAEALS} bel-2, M30,
p53 I MIB-1 @ Tl fFolet AR/AE RojFA] &
kol bax 4L Wl 23|13 AEAEAPL #EEHE %

7} 22 AL FAcHp=0.0657). bel—2 W& #} bax, M30

3
3

Table 2. Relationships between clinicopathological parameters and apoptosis and apoptosis-related factors in malignant salivary

gland tumors

Apoptosis bcl-2 bax M30 P53 MIB-1
Age (yrs) <50 15 5(33.3) 15(100.0) 7(46.6) (60) 3(20) 320

=50 16 8(50.0) 11( 68.7) 14(87.5) 12(75) 9(56.2) 7(43.7)

p- 0.3473 0.0181 0.0151 0.3719 0.384 01575
Size (cm) <2cm 10 4(40.0) 8( 80.0) 5(50.0) 5(50.0) 4(40.0) 4(40.0)
=2cm 21 Q(42.8) 18( 85.7) 15(71.4) 15(71.4) 9(42.8) 8(38.0)

p- 0.8802 0.6859 0.2438 0.2438 0.8802 0.9189
LN Negative 1 4(36.3) 10( 90.9) 7(63.6) 5(45.4) 4(36.3) 5(45.4)
Positive 6 3(50) 5( 83.3) 6(100) 5(83.3) 2(33.3) 2(33.3)

P- 0.5851 0.6431 0.0912 0.1294 0.9006 0.6275
Recurrence Negative 23 7(30.4) 21( 91.3) 17(73.9) 15(65.2) 9(39.1) 6(26.0)
Positive 11 7(63.6) 8( 72.7) 6(54.5) 7(63.6) 3(27.2) 6(54.5)

p- 0.1562 0.3297 0.3837 0.5364 0.7967 0.1370
Survival Alive 29 12(41.3) 25( 86.2) 19(65.5) 19(65.5) 10(34.4) 9(31.0)
Dead 5 2(40.0) 4( 80.0) 4(80.0) 3(60.0) 3(60.0) 3(60.0)

p- 0.9538 07174 0.5226 0.8116 0.2782 0.2107




Table 3. Relationships between apoptosis and expressions of apoptosis-related factors, p53 and MIB-1 in malignant salivary gland

tumors
Apoptosis bcl-2 bax M30 P53
No. of cases Positive (%) Positive (%) Positive (%) Positive (%) >5% (%)
bcl-2 Negative 5 3(60.0)
Positive 29 11(37.9)
p- 0.3544
bax Negative 11 7{63.6) 10(90.9)
Positive 23 7(30.4) 19(82.6)
p- 0.0657 0.5226
M30 Negative 12 6(50) 1191.6) 7(58.3)
Positive 22 8(36.3) 18(81.8) 16(72.7)
p- 0.4401 0.4384 0.3912
p53 <5% 21 9(42.8) 20(95.2) 12(57.1) 16(71.4)
=5% 13 5(38.4) 9(69.2) 11(84.6) 7(53.8)
p- 0.8002 0.0375 0.0961 0.2972
MiB-1 <5% 22 9(40.9) 20(90.9) 14(63.6) 17(77.2) 6(27.2)
=25% 12 5(41.6) 9(75) 9(75) 5(41.6) 7(58.3)
P- 0.9658 0.2107 0.4985 0.0379 0.8749
% MIB-1 2 o= el Aol giglonk, p53 % W, 85 71F D A7) P40l ) BRd Re
&3} bel-2 t“fﬂfj F% o AAAAE eItk p= 2 39 Soini §7& TUNEL 94 3 & QAo &
0.0375). bax Z&2 M30 % MIB—1 H&s} Fost A#  HE P& Holi= AE} H-E o] =olM AEAEAL
o) glglon), p53 o] 5% oldel w bax 9 AT AT WY 2 VH AFA} AST AT e, &
= B3{THp=0.0961). M30 &L p53 BdFh= et Aol TUNEL 94 & & Aol 298 & =
AL BoiFA| wo»} M30 w3} MIB- %_zﬂ_% # ol A} 9299 PU2 S, PIY A}
3 o S BITHp=00370). p53 BEA MIB-1 o WANFE Wz AEa) o Y 0 oy Hel
2 Tl FAIEE 07 o)k Aol Si‘ziﬁ}(Table 3. FE i}ol‘“‘ d47) ol glon], Y B FYo] 129
2 27 57 4 FE ATA Aolg wol 29l0] B
1 = & U RO A7

QA Foko] A Aol NEAPEAFL Fofsty, oK E
ol vl oM FUolA MEAPIALL 7o /}E Ao
Z delA . e FoollM MEAEALY o)) of
Z o]zdo] WolA, A& Hldelr] HIHEA F& A
3 W) njs) felstAl AEAEAE SUHE] ok B
JJ]_ Q= H].tqlfi) @;ﬂ;g—ol-J g_ bel—2 lesﬂo]q TUNEL
el A8 AEZADAF 2710] ) FAA}e} ABA S HojF
A Fevhar s,

EflAd Fokoll ] AZAFEAL ool wls] eMdelA] wl
H3to] thA) AF3 Warthin 9] Ha Al ZAPEAL A
T 0.01% W o3 A9 0.42%2A 2 EMAA
TN AZAEAL b s, 2 dpolde A
A EfRA FF 469 F 2041(43.5%) oA AEAEA}
TAEANEH, FEF o BHAA FF 7o) 2olE Ho)
7] gkgkom, ot Bt Foko] fell uhE AEAEAL
Fdl HEE Ao|7t dAA Agheh. AEAFHAN o
& ATARRY AolE Hol= ol MEAEALE ZARH:

Yanez 5'%¢] &b bel-2 whilo] jRe] ok o
oM EfA Fokollr BAHEE Bt Foke] U 3
o] bel—27} Bojg ARojgkn 81Tk Soini 59 4 B
B FFollA] bel~2% i AshAl daE v oM Fakel
A $A01AY B A5t <kt siglth ¥bE Pammer
Sl olepd Y BN 229 Re] IAAEE bel-
2 gl W AEE|AE, ATAE, U A
1-2 549 s EOIUE Epeld FokoA bel- 2 ok
& Bold ZAMERS] R3E UepdE ATt
o} 2 AT AA Bt FE 454 F 399
(86.7%) M bel~2 o] wE=EU, YA oM Bt
A FFNA bel-2 FEEE 90.3%9} 85.3%FA 2
]3] o FgelA ozt Ekort folgt Aol o3tk
w3 g A FF FEel 12 bel-2 FHL xJo)7t glo
B2 bel-27} EFAA Foke] Ao AntR oz ol
32 AR Soini 5128 BRI FokollA] AEAFHAL
#7g0] bel-2 Bl?su 79l o) Quka Flgon B
AFelME bel-2 S9Y o) MEAEAL Pl 27 B

Hozg

o b

Z6.
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ot FASH LR Rojd of ARAAF RolFA Uit
w2t BRl A ool A e MZAEAL o] bel-2
Bk of} thE QAkEe] Bofsiths 21S AT

Soini 52 94 9 oM ERAA FU ZFEA bax %
FHo| Z3tA AZHU M bax WA AEAEA} 7 A
Aol slonz oby Epedd Foel A AEAEAL F7R= bax
EE STl st Flo] ofuie} bel-2 WH A9} A
| Ao Breigich. 8 Aol bax A A4 454
F 31°1(68.8%) oK vetskom, o W oMy Erld F
FollA bax FHEL 244 72.8%, 67.7%2A A7} ¢l
Ao, FEe] FH we FHE 2olw Ae) T3
& ATl o Bl FdIME bax SHY W AE
ABAL YA A7) 23l 2F B AFE uinh o)
B3t Ak el FakellA vehvhe AEAEAF 2hgel
bax B# 7Rt bel-2 Ed A7} opd the Az}
AEE AAFSIY,

M30& A BEA KoM MEAEALE Uil &
AR B Hh glom ¥ Aea] M30 B 44¢]
T 29°1(65.9%) <A Fdolglom, dat o Bald F
FelA M30 BEEL 70.0%, 64.7%2A F3 2lol=
HolA| odgir). AFHMNZAFAN vlwA B gl ¥R
o B Fde) gl mE M30 R fo)@ Ao]
= ST ES M30 o] AEAPEAL bel-2, bax #
o FOF AREE BT gorz M30 Lol A
FAAL 3ol v S F4317) ok e
M30 Z&EE MIB-1 2@7} o AadAE »el=2 M30
W TG et en d 344 FU4d 7sAg A
AFstgieh

po3: bel=2 WHE ASET, bax 2HE THAA A
Aoz Az el gojgcka sh”, p53 A
A FEZ AR I e Rew dejd Qg '
AelM p53 BHL 460 5 18°0(39.1%) oI YAo]
Rt Fd 8o Tl po3 BAEL A2 41.7%,
38.2%=A A7k QIgitk. obA etelAl poFel ps3 widl
= AEAEAL 2 M30 s Aol gl9la, bel-2
FA o FARAE, bax TR Ao duwA A
& Holng opy Bl ko) MEAEAL B p530)
bel-2 TS A5, bax FAE FAsh: 9TE s
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