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Expression of bcl-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. bal-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 bcl-2 expression in non-small cell lung cancer. But its prognostic sig-
nificance is not established.

Methods : To investigate the role of bcl-2 in lung cancer, we performed immunochistochemical stain of bel-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 : bel-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 ba-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 bel-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 bcl-
2(+) group was less than bel-2(—) group, and G,-phase fraction of bcl-2(+) group was more than bcl-2
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(—) group. But, expression of bcl-2 could not be a prognostic factor. (Tuberculosis and Respiratory Diseases

1999, 46 : 36-43)
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A7 Hge] ANaA g} dF U =W
34 A7, TNMel #8383 ¥l7|, performance
status scale(PS scale) 9] Ael& #77) F2 249
Hol i), S Yoyt HZoe T T A&
A BAE sk oY AAER AHEEY A4F F
Aol ol g3t Axr} olFA T o}, e o
Bge] AZALHAE ARA ojFoAe A &
LAl o7}, oleld dAnitl Bdhe AAE
o] ol glct. oj2¥ W Hole M
HAZAH]] Fa] ¥ oollzt AY AEANE (pro-
grammed cell death, apoptosis)7} #dsHA ¥ H,
apoptosise] Ao 3= §-Hx2A p537} bel
-27} 43 A Aot

bcl-2& B-cell lymphoma/leukemia-2 §-%x}2)
oo}z A, follicular lymphomae] 70%, diffuse B
-cell lymphoma®] 20%9j4 ¢d=o, G
14 ; 18 translocationd] ¢js] S ET}?. o] bel-2
£ apoptosis& GA31? HE $£HE AAA7HE
A, 43 A9 BAENT F OUE & FAEARY 2
7HEQl 4gE e F e 7I¥E FHIFeEA
&g sk Ao d8iA . bel-2& YEx
F oo o3 FHFRIGAE FEHER, o FF
dAx WA 7153}, o]#l§ bel-2= apoptosis
AAleli= Bali, YAFe2 bel-2 AL B9l
3 71Re ofF XA govt 38 ¥t $ast
the I7l® £58 olF1 Ut

ole] AzEL HIAME s|gelA bel-29] LHE
& WYz3 epHo =z #HUdlL, bel-29] dE)
Hte] AAH AAE F =3 WP 4d, TNM
7] € {AMEEAY (flow cytometry) ol 2% Al
E FE%9 9942 S-F7], Gi-F7] vl&3te]

£ ThABEA) ofa) Bl TE ot dgt #
o) AEgse WAE AT

chat 3 Uy
.o &
T 2 YA 9 AL sdes &
F A8 a3 HAlgo] oJ# MFH= paraf-
finol Bgd 5739 sgt =3 AAE A3
L AP 6242, dUHlE 431 14 2T, 2
A B BT 348, dgel 193, Al

¥9bol 4ejgg oy, TNM ¥7|dl & 1 ¥7i7} 144,
11§77} 213, W ¥§7)7F 228 9dch(Table 1, 2).

24y
4 7}AE-E paraffinel] 299 23& 4um=E A

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)

A F, histoclear 89802 paraffing A)AF o}
<, 100%, 95%, 75%, 50% ethanolo] <&z og
Azglated AElrlzl &, vlEo|A peroxidase A&
& A7 8 3% H0.2 Ha§ & 255 @
< 2 PBS(phosphate buffered saline) 2.2 4|3
T F, v5oly A ZEe %7] 98 non-im-
mune goat serum(5%, pH 7.6)°22 2087} xa]
3 3, bel-2 Y3} g4 (Dako, 124)8 4ColA g
SAIZT. o1F-of vk WHslet Jagel FEAQ
AL.24, biotine] AFH 23 FAE FgA7)4,
avidine] ZA%H peroxidase reagent® ¥Hg-A)7|H
biotin®} avidino] ZA%ts o] bel-29] peroxidase7}t
2agr). of7]e] 3-amino-9-ethylcarbazoled} ®k
|3t Z2AEg dosA ¥ F Hematoxylin-
Eosin g2 )z QA7 & bel-29] LHS &
13tk (Fig. 1).

g HelzAe NXEEFIY) 248 A% 4
ubje. ohe7 2t} paraffin B 238 dHso
paraffin A|A¢} A58 £ 0.5% pepsin &9
of Agjste] TLME FHdg vrED. AHE @Y
AE Bgole PBS(pH 7.2)& MHE ¥ A ¥$7}
10%/ml A=2 A 2% F propidium iodide
(Sigma Co.) 89908 DNAE 4% ¥ RNAseE
o]&3led RNAE A A3t Propidium iodide £
Holl o5t FMo] Tt F TUME FHHL 40mm

9] nylonZo 2 AL ¥ AH AES7) 10°P=0|H
AE2A EHo] 7Hedth. ARE AT RN
& FACStar(Fluorescent Activated Cell Sorter,
Becton Dickinson Immunocytometry System,
USA)2A 488nme] m4e ksk=  Argon
LASERE& 733 QJr}. DNAYGE 24317 98 A}
€5+ DNA ¢MEHQ  propidium iodide=
488nm o] TgolA 610nme] o g AFE:= Y
BEAZA, P We A= wet DNAGS
E3% 4 Ark AR NI E YA CV(Coeffi-
cient of Variation)7} 8 o]&}el 7A9-4uke a3}y
onj, FACStare] #4=5o]a Becton Dickinson
Immunocytometry Systemel] 2J%+ Consort 30 pro-
gram-& o]8-3la] NEEHZF7)9| histogram& H&
F S-F7H&3} G-F71u] &8 A4k WAt

vgte] Walzx g3 TNM Hr]o] whe bel-2 %
HE9 v Chi-square2 3}, bel-2 ¥
o fof] wE MEEAF7|8)Ee v¥|E Student t
test2 3lgli, YEEI FUWE7IFL Kaplan-
Meier2A 73l9jon, Z+ 7] HEF v log
-rank 2 H)w3}¢c).

<
1. HRIZZHol| o bal-22| YR

F 5749 F 43.8%(253) 9N AN oD, =37
Heleha ERd e UEEe UgATY 47%(16
/34), A%t 32%(6/19), HMEY 75%(3/4) %l
w ZF 23k 93 xbol= fiitH(Table 1).

2. TNM ool & =R 9 bel-29| WHE

T VPP EE st 2% TNM wr)d ot
2t 29 AEE 2 S AEVIEe 1 ¥rI(148)
7} 84%, 62704, 11 W7 (218)7} 65%, 43704,
Il H71(224))7} 39%, 21092 2 ¥rdz &
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Table 3. S-phase and G,-phase fraction accord-
ing to bcl-2 expression

bel-2(—) bel-2(+)
S-phase(%) 24.7(+10.5) 14.1(+7.8)*
G,-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%
5 yr 46% 41%
Median survival time 37 months 53 months

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

o}t atojE Mt (p<0.05, Kaplan-Meier, log-
rank). Z18]a 2z} Wrlo] wE bel-29] YIHEL
I W7i7b 28.6%(4/14), 11 #7|7} 52.3%(11/
21), 1 H717F 456.5%(10/22)2A4, 2} ¥7)d u}
& bel-2 HHES] Aol UATH(Table 2).

3. bcl-2 WHo ofE MEZEESS| v|@

Axel £E5E Wgske S-F70&L bel-2 EH
o] 14.1(£7.8)%, wEdTo] 24.7(+£105)%
Aom(p<0.005), ME9] A& WA= Gi-
F7|8]8-& bel-2 WAFo] 75.5(+10.8)%, HIEH
Fo] 65.5( £11.4)%(p<0.05) 24, bcl-2 HAZ
o] ujLHTHTL RoJoiA AXEDT) A}HAS
€ U3 (Table 3).

4. bdl-2 Wil oE YERe| u|n
TNM 2z 57, 22i3 2 B3 ER bel-2 ¥

AT HPIETER Wro] AEEE wasigley
Z2te) di ezt Aol frejde gl 28a, A

thakzell dolM 21, 349, 53 MEEF 3 AE:
A bel-2 WEFol 65%, 54%, 41%, 5304,
bel-2 vPgEo] 71%, 52%, 46%, 37/HL=A
bcl-2 AT WEFo| bel-2 wFIATHT} F7}
AE7IZE] Aoy, BAIAH frelidd olaAe
Z&9cH(p>0.05, Kaplan-Meier, log rank)
Table 4).

U

bcl-2+= Tsujmoto? )| 2]a] B-cell lymphoma/leu-
kemiaol| A A& WAE 26-KDe] gujda A, d4
A 14 ; 18 translocationol] o3} A= YZ 3|
9o} of AIMRAME GAe] =AU}, FR, A
Z9o] AuA R F2 71X M ¥ (basal cell) o)A
S, FAEY £37t 28 ARdAe ddol
52} @e®. 2l RMIECA bel-271 U
Reud= MEel ¥, F AXe] o] (dysplasia,
metaplasia)ol] o]o] ¢3ARE B Y-S A
Foz gtz AFHUADY.

Atz A bel-29] 7152 apoptosis®] A
Z WA, & durEd Sf-Azp AlEe] F4d
Belsk= Aol vlsled bel-2& A ZAVG2] A ]
& o fdol @ejsin, AA bel-2& HolAY & Al
¥FoA Hxo] BEA%e kK] Yo Axe A}
o] AEE FAATH. Tjn GvrAA A
e MEe B£4& A7l sk, bel-27)
WEsls FUAEE bel-27F SHEHR] G FUA
o)) vlsle] AT BEL 238 ¥A 44 F F
#Ho g bel-2& MEAPTE AT FYE &
fARpojth?, ol2jk bel-2& follicular lymphoma,
diffuse B-cell lymphomadjre 44 14 ; 18
translocationo)l 2}8iAl & M ER/-AEH A3l o))
Al sy, dd FellXe ol dAAe] st
flol= 29 o A=l 2J#]4] m-RNA transla-
tion BAl o] WAzt o3 Lt FE WA I,

bel-2& o3 ¥ @ n¥FPA WHo] 78t
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ot HIAAE Fgeire GEESE  golnd,
Pezzella 52 BlAME ¢ HAA 20% 9] Hd
€ HuEgn®, 1 2 19.2%%, 19.8% 'V B1
7} At AREL] Hfole 43.8% 2A)(Table 1)
o=o] Bugd Hja wA usk=dl, ol bel-29
A2 818 G4 cut-off valued A o497
el Ao wetdd. agn Welza AAEes
bcl-29] WHEL Pezzellao) 79 HBFHY 25%,
Aot 12% 9o, 18]z Yoshinobu 598 Hd
A3t 30.4%, A 8.9% il ¥ udtgct. B5 #H
Bguetol A bel-29] @ Eo] wdth AAES] H
o= HPGHY 47%, NG 32% 24 v]% F
oo, BAAH foid olzAls Ridd
(Table 1).

bel-2+ A4 AHAE F E37 ZE AXAdMe
Lol HA Fow®, FUATANE 37l 7 25
5, JgYo] 4E wo] v}k, oy FU] A9
T AZQ AHSolE 12/130)A4 HEEY AL
7Sl 6/216) Bk, eln fete] A9
= TNM w77} AYF5E bel-2+ Fo31A 2
ol ZrAE M2, Yoshinobu 598 v]AAE HY
oM I, 1 ¥W7d 39 304%, M, V ¥7]d 3%
9.4% 22X Z7] ¥7|¥94E bel-29 @dHo] HUin
& o Higashiyama'® 94|, TNM 77} zs)g
T  bel-29] FEL dun Pk 2y,
Pezzella 52 TNM 7)o w& bcl-29 B &)
apole QAT AT, AREY A= 1 ¥y
28.6%, II ¥7] 52.3%, M 47| 455%=A
TNM H7]9) & bel-2¢] L@ES] 2ol YUATH
(Table 2).

bel-2& apoptosis& 9AI3te] FFA T FHL
AR, AEY A3 AET F U dHA
2ke] F7bAQL Wt JE e B £ UE V13E St
Ao zA dfARe 715E YEE Ao 4
A Aok, webA bel-27F FRIEHE FILSFE o
T B0 E o= AR A RE ole} w2 $
& g Boli ®th ol: bel-27} HLIHH,

apoptosis7} A= FYMES FHo] HAojHA
olZHAA FHA Aol 4Z HPL FoIAAY, o]
o FAlO fAREES £E% Wolx 9 28 ayo]
L2iA)7] gl bel-29] AR ZIHE A4
e FF JYo] JAHnz 4 A} F& A
o2 HABET®. A4 bel-271 LHEe FINTE
TAHEGo] Yo} glomyisv hel-26] oja Z4HA
o] o]Fo]x|11, apoptosis® HA|HUElE FALYE
o] toma HWHHQl FFof FYL Agdct. F 2
7lell& oncogened] 7)ol MY, & oo §A}
289 Ao g o] Aslrh zPATH. bel-2
7F AR S A AR, FAHEG0] Fe oA
bel-27} RALEAY] iRE B4 %ot Mazel
9L bel-2 BEe] FYAEENA AHEEGFY)
5 A2 AAEE W3k G-F7lujgo] HEy
=X 30-60% =718l G,->S arrest 7]%90] )
£& #¢sigitt. 281 Linette '€ bel-27} 4
HE B-celldlA] A G,->S arrest& #1314t}
a3 ARFES] F9ole ARG AL v
3= Gi-F7H]8S bel-2 GHEPT uPdEzA
Z}zt 75.5(£10.8)%, 65.5(+11.4)% 2A, bcl-2
EETY AEEdo| vRdTEY fosiA A8ty
21 (p<0.05), Ax9 E¥%5& vgdshk= S-77]
H]&E bel-2 LT vPEATNA 242 14.1(£7.
8)%, 24.7(£10.5)% 24 bel-2 LEFo] v|RE R
Bo} fo3iAl AEEdo] AAEE FAsth(p<
0.005)(Table 3).

bel-29} o fote] BAE APstual sk HIE
o3 ATt Pezzella 9L HiAME w9t A
A bel-2 HAF vEEFe 53 WEEo] 474
68%, 44% 2A BAA R4 o2z Rae
W(p<0.1), HF4u)Eo e bel-2 HAPH v
¥ 53 HEFo|l 78%, 48% =A] Hosh
bel-2 LHZ] HEF0] e AR (p<O.
05), 6041 o4l BAFFAME 59 FEEo| 100
%, 45%2A -2J8lA bel-2 BHTe] 37t G5
e g3ttt 18]1 Higashiyama Z'9% u]i

— 40 —
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HE HgAA bel-2 LHTe] FEEo) Y3 &
3 Aggo] vi¢ drkn g on, Pastorino '
< TNM 1 W7]Q] 8xE5te giges ¢ 23 9
Al bel-2 LHFY of¥7t Gz} stk U
Ritter 392 TNM 7] TINOMO ©dFo)A bel
-29] ¥¥E 9% o¥e ALY St A=
E9 7%l bel-2 HET LR 2@
RBEEL 65%, T1%, 33 YEEL 54%, 52%, 5
d AEEL 41%, 46% B, F AE7HL 53
MY, 37Hgol ot BAF RN oz &
3}9lTH(Table 4).

olgoll et o] BlAME HgoliAel bel-29] ¢
A3 dFote] BAE AW Hgtor}, e o7 Ax
B9 B#4 24 (multistep carcinogenesis)2] 2
Holm 2 bel-2 BFef 7% #Use FA, bel
-2 siutez Uduge Auslrls oyt d8
€9, apoptosisel] #dsh= fARE ZA bel-
family 9} p53o] Qit}. p53L apoptosis& ZRA)7)
9, bel-family % bel-29} bel-XL(long segment)
= apoptosisE AA7]8 bax$} bel-XS(short
segment )= bcl-2¢} Wi ahg-& Fo}?. A bel
-29} baxe] @l A P4 apoptosisg] 71%0]
FA =T bel-29} baxe] #¥o] Fuide AL
apoptosis®] 7]%so] A4A ©}®, T8]3d mutant
p533} bel-2+& apoptosis& A A% B8k,
HIAAIE sl M2 dujdle] BAlz 2dein).
& mutant p53¢] WHo] £o W bel-29] WHo] @
a1, mutant p53¢] WHo] o bel-29] WHo| &
A Ut} -m, o]R%, bel-family We) FY ® o}
12}, apoptosisel] @ojsh= p53ute) ¥A Y= W
8319 o] Yeolrt thE ras, myc 59 g} ele]
A AT oFF 835 2ot

bel-29] o Fof vl JEg3 A e oS A7
sojo} 3l &3] bel-family, apoptosis #@Q1x%},
aga o GREztete] RAE o8 dpEojo}
L= S

2 o

APl -

becl-2+= apoptosis& A3l ¥ $H5& AGAA
FHAR HEVNT F & GRARe F713e 9
T g F U VI3E FNA g sl o
f3ztel}. o]#{%t bel-2+& apoptosis AldE &
T3k, YAHeE bel-2 PAE HSo 1 7jHe
obd FAX o} 93] dE) Fasich= Mt
Act. ol AAEL BIAME #HUA bel-29) W
HEE AF3tn, AZEEFV9) vug F Y23}
o] BAE AN

g §:

LY vANE Hdor FAwm, FH AHAe
¥ paraffindl] 28" 5749 Welzgdr Bz
H31et Gy oR bel-29] WAL A5}, bel-2
o} HelzAy, TNM ¥7]|, SAMIEMY] 2%
A|35=718)& (S-and G;-phase fraction) 223 A
E717e] gAE B3

# o}

578 & duivle 43: 1497, 2R R W
FaE 343, HY 193, MEY 4 gon,
TNM I ®7] 143, I #7] 214, WM 9> 224
At} bel-2&= 43.8%(25/57) 94 wilEQlon B
HAuet 47%(16/34), A 32%(6/19)Qh.on},
¥t Aol gIYlm, TNM I iy 28.6% (4/
14), I W7] 52.3%(11/21), m 97| 45.5%(10/
22)2A Al fo@ Aol g bel-2 AT
ETNAY  G-F/u&e  75.5(+10.8)%,
65.5(+11.4)% 2A4 folg 2jol7} Yo (p<0.
05), S-F7v|&L 14.1(+7.8)%, 24.7( £10.5)
%24 HA] 20514 bel-2 WEF] NE RIS
Astso] AATH(p<0.005). bel-2 AT} vwd
oMl 2d WEES 65%, T1%, 33 YEEL
54%, 52%, 53 HEEL 41%, 46% i1 27+
AE71TE 537049, 7AYoy BAA Fo4
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o olzxE Eslgcl. (p>0.05, Kaplan-Meier,
log rank)
2 E:
wAME #HoblA bel-2& 43.8%9A 2dHAUS
o, Y¥elz3d, TNM #7)d g ddE9 zele
¢igict. bel-2 WAFE v vlgte] S-F7i¥)|
&L fofsH ZAasla, G-F7H&E folEH &
7hElgit}. bel-2 WEAT] F3F YLV 53/4Y=
A upgEFe) 377145} AFEIRo FAH £
Aol olzAE XAt
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