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Expression of bel-2 in Non-small Cell Lung Cancer and its Effects on
Cell Proliferation and Survival

Hiang Kuk, M.D., Hyeck Jae Koh, M.D., Ki Seon Gu, M.D. and Eun Taik Jeong, M.D.

Department of Internal Medicine, Wonkwang University College of Medicine, Iksan, Korea

Background : Tumor growth is the net result of intrinsic proliferation and escape from active cell death. bel-2
is a member of a new category of oncogenes that is not involved in influencing cell proliferation but is involved
in regulating cell death(apoptosis). Based on this information, it seems to be reasonable to expect that there
may be clinical prognostic significance of bel-2 expression in non-small cell king cancer. But its prognostic sig-
nificance is not established.

Methods : To investigate the role of bel-2 in Jung cancer, we performed immunohistochemical stain of bcl-2 on
57 biopsy specimens from resected primary non-small cell lung cancer. Thereafter, flow cytometric cell cycle
analysis was done. And we analyzed the correlation between bcl-2 expression, clinical parameters, S-, G-
phase fraction and survival

Results ; bcl-2 were detected in 43.8% of total 57 patients(according to histology, squamous cancer 47%,
adenocarcinoma 32%, according to TNM stage, I 28.6%, II 52.3%, Il 45.5%. both differences were insignifi-
cant). By using the flow cytometric analysis, mean S-phase fraction of bcl-2(+) and (—) group were 14.1
(£7.8)%, 24.7(£10.5) % (p<0.005), mean G,-phase fraction of bcl-2(+ ) and bcl-2(—) group were 75.5( £+
10.8)%, 65.5( £11.4)%(p<0.05). 2yr, 3yr and 5yr survival and median survival time of bcl-2(-+) group
were 65%, 54%, 41%, 53 months, and those of bcl-2(—) group were 71%, 52%, 46%, 37 months. (p>0.05,
Kaplan-Meier, log rank)

Conclusion : bel-2 was detected in 43.8% of primary non-small cell lung cancer. The S-phase fraction of bel-
2(+) group was less than bel-2( —) group, and G;-phase fraction of bcl-2(+ ) group was more than bel-2
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(—) group. But, expression of bcl-2 could not be a prognostic factor. {Tuberculosis and Respiratory Diseases

1989, 46 : 36-43)
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AT7tA] Hge] A8A YT T ddde 2AEY
o4 A7, TNMS s323rd W7], performance
status scale(PS scale) 9] Ag]4 #7117} 2 39
g} i), g Yot Aol T2 AE8d

A B4 Bgsle o AAES AHEY oF &
Aol olgstEe AET} ojFofAs Sirt. e e
e A ARAAE ARA o FolE v B

Gl o%ie}. ojg dAmitlel] Bejsh= xE
o] HHoIA L Urt. o]Hd URH A= Ax2
HAGAQ F2l ¥ ohizt AE AEAME (pro-
grammed cell death, apoptosis)7} #sHA] =,
apoptosis®] Al TAEh= F-HAZA p533} bel
-27 ¥4 Stk

bel-2+ B-cell lymphoma/leukemia-2 8-&2}2]
oFol& A, follicular lymphoma] 70%, diffuse B
~cell lymphomae]l 20%)A '#dsn], <A
14 ; 18 translocationd] €8] APECE?, o] bel-2
+ apoptosisE AIEHY ME FHE JIAAFE
A, @48 AT AR F OB ¢ fA49 2
AR e e 4 U 7158 BTN
4 sk Aoz g Jd. bel-2& guz
2] 9o o] JuzAM HHHn e, oy F%
ML wAel sFedltt. ¢]#8& bel-2% apoptosis
Aoz Breta, YAHeR bel-2 P9 AL
3 718 oA FAR govt o358 AFr} Fms)
the B /& o1 Qi)

oo A& v|AANE Hde)A bel-29] BHE
& B9z ez sk, bel-29 Uz

Aol d4d QAE = 237 Halsts 24, TNM
7] 2@ SN2 (flow cytometry) o] 215+ A
E 9% v S-F7), Gi-F7] vlg3te] #A|

E chiaRtdo] o8 &ldla v volrt W &
2o} AEEIe WA= HASITH

chAl 2w

AT £ oA iy vaAE e g
3 AgEdo ojua AAlzd] ofs) shH =l paraf-
finoll Bzhg 579 #HY 2A HAE AU
7 A% 62AIPen, Funle 43 4 /3,
Aoty EHE HEAdue 348, He] 199, Al
Z9lol 4 gom, TNM ¥rldl W& 1 #7714,
1 977} 213, 11 )7} 228 Grh(Table 1, 2).
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Table 1. bcl-2 expression of lung cancer by pa-

thology

Pathology - + Total
Squamous 18 16 34
Adeno 13 6 19
Large cell 1 3 4
Total 32 25 57

Table 2. bcl-2 expression of lung cancer by

TNM stage
Stage — + Total
I 10 4 14
I 10 11 21
I 12 10 22
Total 32 25 57
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Fig. 1. Positive reaction to bcl-2 Ab stain.
(HE counterstain, 400X)

#HE &, histoclear Y02 paraffing A3 o}
£, 100%, 95%, 75%, 50% ethanold] &Aooz
Helste] Apalalzl &, B]8o|A peroxidase A%
& AA7] 9 3% HO0.2 ANEd & R4 &
Z t& PBS{phosphate buffered saline) &2 A ¥
& F, "Sold X ZEE W] 998 non-im-
mune goat serum(5%, pH 7.6) 22 2087 Az
T &, bel-2 43t g4 (Dako, 124)& 4CoA ¥+
SAAT. ol ¥rg-e Hosiet Gael FEHQ
Ao2A, biotino] Agte 2z P& LA7)L,
avidino] Zg¥ peroxidase reagent& WH-Al7|W
biotin®} avidino| Z2%t=o} bel-2¢] peroxidaser}
E&goh o719 3-amino-9-ethylcarbazoles} wt
S3le] A8 do7lA § ¥ Hematoxylin-
Eosin g4o 2 i dMAZ F bel-29] 2¥ S &
A3tAcH(Fig. 1).

g Welzzle] NERAF &3¢ A% 49
e o gt paraffin B8 238 AHsly
paraffin AA<t AF3AZ % 0.5% pepsin 49
of At} GUME FHHS wrED. A @Y
AE B8 PBS(pH 7.2)2 A¥% & A4l
10%/m]l Ax=z A £A3 3 propidium iodide
(Sigma Co.) &% o2 DNAE 943 T RNAseS
ol&-5led RNAE A A3t4ch. Propidium iodide £
ool o3l Jao] B & GUAE FHAe 40um

9] nylonZ o2 AZ F A MEF7}F 10030
Ag2A E40] 7hs3lAth AR A ERAY
+ FACStar(Fluorescent Activated Cell Sorter,
Becton Dickinson Immunocytometry System,
USA)2A  488nme] 3548 ikslk=  Argon
LASERE zt31 glt). DNAYS &A1) 8] Ak
£5l+= DNA ¢4&4<l propidium iodides
488nm¢e] sPgoA 610nme] #go g AFEE §
FEERAN, P49 Wk A=l wet DNAYS
23% 4 ). A59 AIRE A CV(Coeffi-
cient of Variation)7} 8 o}3}¢l A99E Aty
o0, FACStaro] WA=olz Becion Dickinson
Immunocytometry Systemol] 2|3+ Consort 30 pro-
gram& o[ 83l MEEEF719] histogram g d
F S-F7EH G-F7HEE AL Jdrt

#rel Welz2¥} TNM ¥7]o ©& bel-2 %
59 vlaE Chi-square =2 319 od, bel-2 &g
o o] wZ MEEIF7Iv]Ee] ¥lEE Student t
test2 3w, YEEF} FUAYL7|TL Kaplan-
Meier24 F3l9om, z+ F7He] AEE Y|AE log
~-rank 2 H|wakgcl.

=
1. gRI=Hdol| «hE bol-22| YHE

% 579 F 43.8%(253))¢lM wd=HIeH, =7
Helets ERo) e YdES AL 47%(16
/34), A% 32%(6/19), XSt 75%(3/4) 42
v, 2 23] feld Xol §iich(Table 1).

2. TNM ool & YEE W bol-22| WHE

F9 AYAEE wFske €% TNM 7] o
g 23 AEE 3 T AR 1 B4
7} 84%, 62704, 11 H71(21#)7} 65%, 437449,
m ¥71(220)7F 39%, 210 42A & Hrjdg &
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Table 3. S-phase and G,-phase fraction accord-
ing to bel-2 expression
bel-2(~) bel-2(+)
S-phase(%) 24.7(£10.5) 14.1(+7.8)*
Gy-phase(%) 65.5(+11.4) 75.5(+£10.8)**
(mean+S.D.) *p<0.005, ¥**p<0.05

Table 4. Survival rate of lung cancer according
to bel-2 expression

bel-2(—) bel-2(+)
2 yr survival 71% 65%
3 yr 52% 54 9%
5 yr 46% 41%
Median survival time 37 months 53 months

(Kaplan-Meier, Log-rank) p>0.05

9t polE B4} (p<0.05, Kaplan-Meier, log-
rank), 28|31 2} #H7ld @& bel-29] WHEL
1 #7717 28.6%(4/14), II W77} 52.3%(11/
21), M B717} 45.5%(10/22)2 A, Z+ W79 w
& bel-2 HEL zole AT (Table 2).

3. bal-2 gl wE MEZEUSS| v

Az B9%5E sk S-F78&L bel-2
o] 141(x7.8)%, wEddTel 24.7(x105)%
Hor(p<0.005), Axe BANE vt Gi-
Z718)-8-2 bel-2 WE o] 75.5( £10.8)%, vy
o] 65.5(111.4)% (p<0.05) =4}, bcl-2 THF
o] HiEAFRT fojstA AELEE Tl AHUR
£ 3418k} (Table 3).

4. bol-2 W] wE YEE2| 8n
TNM z} ¥7id, 8|3 7t Wel22d2 bel-2 &

oo vEdER ee] AEES HlmEtgovy
Zhzhe] g7} Aol #odE eiich. 28, A

ol glold 2, 33, 53 AEEY ST AE
71248 bel-2 wEitel 65%, 54%, 41%, 53714,
bel-2 wjrdFEe] 71%, 52%, 46%, 37TALEA
bol-2 wapel AEEel bol-2 WLETRG 37
AE7\o] AgeiRont, BAH feliel olzxe
239k {p>0.05, Kaplan-Meier, log rank)
Table 4).
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bel-2% Tsujmoto? )] €8] B-cell lymphoma/leu-
kemiaol| A & wig 26-KDe] @sidzsd, ¢
A 14 ; 18 translocationd] oj&f A= Pz
9lo] of2] AuA T T Lol Hdch. &, 4u
o) AmAEME F8 7)AME (basal cell) oA
WE Y, gAYy 23 2E AlEX T EEHe
Hx] @t 2gn A EGA bel-27F 2HH
ojemi= Aol We, & A|Ee] o] (dysplasia,
metaplasia)dl] oo} ¢3AFE B ULE A
Zog Az JFHATH.

-z 2 M9 bel-29) 71% apoptosis®] A
2y ALY, & Qg R Al Ee] F4
Befal= Ad B3t bel-23 AEAFTS] Ao <]
& ¢ ol odshe, A4 bel-2& HolAlZ ¢ A
oA A e] Bdee wehA] oA AEe AL
o] JARL BUEHLY. 2ea UPhHd &A
A= Lo BY9e& A7 viEle], bel-271
wEEHE FPAEE bel-27} LEHA e T
Foff v)sle] Alze] BEE o3l B4 A4 & 2
HFo 2 bel-2& MEIAGE JAATIE FET &
Lxxzlolehy, o]2lEt bel-2+ follicular lymphoma,
diffuse B-cell lymphomadlds S48 14 ;18
translocationd] <JsjA & AEF-HEA Ml |
A RRE?, A SolME olelg AMAe] wst
glolz 9]%.o] o] A= 284 m-RNA transla-
tion TAle] Watol ola] Wl AS uiAl Frtd.

bel-2& o8] de B 2NN Fdo] 7hs3t
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ko HAME HYgdAe] EEES  gopEd,
Pezzella 3-& B|AAME A AAA 20% < 23
S Budlga®, 1 9o 19.2%%, 19.8%'Y9] By
7b . AAEe] AgdlE 43.8% A (Table 1)
ose] BHuEo] va] EA vstedl, ol bel-29]
HozZ st G cut-off value & HAA 9¥3t7)

29 Aoz @odn). aum PR addae)
bcl-2 9] WHEL Pezzellad) 749 HAIwY 25%,
A% 12% gom®, 22]2 Yoshinobu 59& #Hy
Auek 304 %, A 8.9% & Rusgrt. B ¥
Bgu|del|A] bel-29] @ Eo] =Tt AxE] A
ol HHAATY 47%, AL 32% 2] Hlszgl
oot EAF foAd clEAe Esdd
(Table 1).

bel-2+ A4 AN 3 37 29 MBdAe
Lo HA] gom®, FH TS £3171 B A5
£, Jgo] 5 Udo] v}, i T Al
T AEQ Aede 12/1360A4 L= dikiel
AeE 6/219] i, aeln 3] AS-
d= TNM ¥7|7} APE5E bel-2& FosiA ¢
Ho] ZAHUH?. Yoshinobu 9& vAME #HY
oA I, I 7Y 3% 304%, I, V WY 4%
9.4% 2 7] ¥71YFE bel-29] ¥¥o] wrhn
&t on Higashiyama'® A}, TNM 9|7} A3g
% bcl-29] Wy Hon Pk a2,
Pezzella £ TNM 7)o m& bel-29) 2@
Aol AT} AT, AzLEe] A= 1 W7
28.6%, 1 7] 52.3%, I #rl 455%2A
TNM Wrje] @& bel-29] BEES Aol gt
(Table 2).

bel-2% apoptosis& A|&e] A Ee] F£2E
AFAIF3, MEe dgd AEINL F e gfA
74e] F7HEQ A Age Bre & e 18E B
MR ozA rgARte] FeE vehle Aoz 49
A Aok, wEbA bel-271 FEEEE FILFE o
T FEA LR A=A AA2E o9 w2 F
& oFE HolAl ok ol bd-27t FHiAHD,

apoptosis7} AAHI FYAE] FHo] ZoJAA
o3}l AR} AEo] A HPL EORATL, o
o} FA) ARG 5% YolA 94 g0l
=2jA)7) Wi bel-29) HAAH EHE AN
1A% £ Ao] A J4 At £& A
o7 AuEn®, A bel-27} HHHE FWEE
FAHEG o] Yo} glom]!s bel-20)] ofs] FUYHA
o] o]§oix|3, apoptosis® JAHCZE FAHEE
o] Yooz AutH Fofo AP AH3tdrh. & =
71l oncogene?] 7l5o] A, & olo] frAL
Qo] AAo oJgt o] My} xalETHh. bel-2
7t FAHEE S JAAMTEA, FAHEGO] B FoflA
bel-27} B =A 9 o5& 44 ¥t Mazel
9L bel-2 2ol FRNEEANM AELEFT]
Z NEY AAAE wdste G-FrElEo] HEd
TRt} 30-60% Z7}ste] G,->S arrest 7]%50] )
L2 #9159}, 223 Linette $'9& bal-27F 2
HE B-celld|A] 4] G,->S arrestE &gt
a8l MRES] Agde AXEde AAdE v
e G-F7IHIEL bel-2 LdEFEF BEETA
z¥zt 75.5(+10.8)%, 65.5(+11.4)% 2A, bel-2
BT MERGo] vpdETFR} FoldhA A}s
QeH(p<0.05), Al X RI5-& s S-F7]
H]$-& bel-2 DT vPTETFNA 242 14.1(£7.
8)%, 24.7(+£10.5) % 2A] bcl-2 dATo] v]LET
B} fosiA Alxide] JAES FAAH(p<
0.005)(Table 3).

bel-29} o Fete] FAE Mdslaat ke Hiw
93 ATt Pezzella 592 viaME HY A4
A bel-2 HEFH vPREFe] 53 HEE 4G
68%, 44% 24 BAE FelAol ol2Ae B3t
WH(p<0.1), BFFALZAAE bel-2 LT ¥
d¥7e] 5 d PEEo] 78%, 48%=A FsHA
bel-2 FAF] JEFC] YL st (p<o.
05), 604 ol4¢l FAFAANE 5 AEE] 100
%, 45% 24 f2l5tA bel-2 2ETo 937 4B
g Sglslgdr). ol3 Higashiyama $'9% ¥l
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HAE FgA bel-2 D@Fe) AEFo] Y33y E
8] Atgol uf$ woln sk o, Pastoring 7
< TNM 1 H7iQl #xEqtg ditos & 43 9
A bel-2 WAT] 37t Fzsict shgde}. ey
Ritter %92 TNM 7] TINOMO 2rd3e)A bel
-2¢] Y oF= oF9 I s} A=}
Eo] ZA%oe bel-2 HEFI vdETM 2d
AEEL 65%, 71%, 3d AEEL 54%, 52%, 5
dAEEL 41%, 46% H o, S BFEIN7HE 53
Ag, 37HLoldoy BAE FojAdd olzxe B
34t (Table 4).

ool A2} o] vAME HoAe bel-29] ¢
3H A Fote] FAE A Hton, e o AR}
E9] B33 24 (multistep carcinogenesis) ] Z
Fol2 2 bel-2 ©Ee] 7% #sAE B4, bel
-2 zio g ARHAE HAusile oy, dE
£, apoplosisd]] BoJsk= SARN= A bel-
family 2} p530] Qth. p53& apoptosis& &2 AT
o, bel-family % bel-29} bel-XL(long segment)
= apoptosisE& AAFIY baxe} bcl-XS(short
segment)& bel-29F WhfaHE-& o}, 1A bel
-29} baxe] @Yol oJsA A4 apoptosise] 7)%0]
FA=H bel-29} baxo] #¥o] FUAW I
apoptosis9] 71%¢] £44 BY®. 281 mutant
p53# bel-2¥ apoptosis& A Azl % E-811,
HAAE HGA Mz Gujde] FA 2 BAFT.
& mutant p53¢] o] oW bel-29] Lo ¥
3, mutant p53&] wW¥o] oW bel-28) wdlo] &
A . o]g%, bel-family W] 78 ¥ o}
Uz}, apoptosisol] #dsls ps3sle] B4 AUz I
£319 o] Yoyt T ras, myc o] f-uxjele]
WA A% obF] ERj]EA 2t

bcl-2¢] o F mX &= 3 7|AL g& dF
Holok & E3] bel-family, apoptosis #E IR},
g3 g Rz BT oS dEolof
.

2 o

A7l

bcl-2= apoptosis& A5t A|¥E 8L A%
FopE) AT The PRAA 27}
e e 5 U J1HE TINA G fue
fAztelt}. ol2{F} bel-2+& apoptosis Ao
Fohm, YAHoR bz P A 1 rle
o} B4 erert 8l oI} Fasicke wast

Y
mﬂ?,oi
o mr 0l o2

2
f

(o]
AA
HES AFsIR, MEEEF7I9 vug & &5

LA vAAE Aoz v, 99 FA¢
% paraffincl] 23¥ 57d9] Wz Wz
Asist gAo R bel-29 WL B8k, bel-2
o} Hejlz4dd, TNM W7, fANEREH0) 2%
A 2F718)4(S~and G,-phase fraction) 18]iL A
Z7)133te] BAE B3l

Z &

577 3 @il 430 1495, 2ARH BHE= 9
Aol 344, A9 193, oAEY 4#9ow,
TNM 1 H®7] 1439, 11 ¥7] 214, W 7] 223
ek, bel-2% 43.8%(25/57)9A HAH oW A
BAuek 47%(16/34), At 32%(6/19) .o},
£2)8 ol ¢igd:, TNM 1 H7] 28.6%(4/
14), I W7] 52.3%(11/21), 1 ¥7] 45.5%(10/
22) 24 G4 f2jE 2ol i) bel-2 WEEH
R gAY G-F7MEE 75.5(1£10.8)%,
65.5(£11.4)% 24 Fog o7} .o (p<o.
05), S-#F7Hlge 14.1(+7.8)%, 24.7(+10.5)
% 24 GA] 8-95tA bel-2 LEFe] Y ERYsol
AstE]o] AATH(p<0.005). bel-2 F& 72 vy
oMo 2d WEEL 65%, 71%, 33 AEEL
54%, 52%, 53 BEEL 41%, 46% 18l F3b
A&7+ 5309, 37/l oy BAA R
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Jd ol2xx= EiHuct. (p>0.05, Kaplan-Meier,
log rank)

a g

HAMNE FHool|l A bel-2+= 43.8% oA LEE Qo
9, 22y, TNM ¥rjd & ddE9 Aole
Ak bel-2 FEAFL v vlste S-F74|
&L FosHA AL, G-F7NES Fo3A &
7bEI9ict. bel-2 2@R F37t HE7I0L 53492
A uprEe] 37D dFE o FAA fo
o) e|E2A= Rt
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