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The Immunohistochemical Analysis for the Expression of Survivin, HSP,
and Bcl-2 in Non-small Cell Lung Carcinoma

Hyun Ju Hong, M.D., Seok Gyun Hong, M.D.%, Kye Young Lee, M.D.},
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Background : Anti-apoptotic proteins may be involved in tumor development, progression and the response to
treatment. Bel-2 is by far the most studied anti-apoptotic protein. A novel inhibitor of apoptosis, designated
survivin, and the heat shock proteins (HSPs) have recently been found in many human cancers.
Immunohistochemical methods were used to determine the expression level of survivin, HSP70 and bcl-2 in
non-small cell lung cancer (NSCLC) to evaluate their clinical significance.

Methods : Tissue array slides were obtained from 99 surgically resected NSCLCs. Immunochistochemical stain-
ing was performed by an immuno-peroxidase technique using an avidin-biotinylated horseradish peroxidase
complex. Anti-survivin rabbit polyclonal antibodies, anti-HSP70 mouse monoclonal antibodies and anti-bel-2
mouse monoclonal antibodies were used as the primary antibodies.
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Results : Positive staining of survivin was detected in 33.3% of the cases. Survivin positivity is associated with

to females and recurrence. A nonstatistically significant trend toward increased survivin expression was ob-

served in non-smokers, and its expression inversely correlated with the number of cigarettes smoked in smok-
ers. HSP70 was detected in 84.8% but this did not correlated with the clinicopathologic characteristics. Bel-2
was detected in 18.29% and its expression correlated to turmor recurrence. No significant difference in the medi-

an survival time was noted in a cormparison of all cases with survivin expression and those without. There was

no association between HSPT0 or bel-2 expression and survival.

Conclusions | Survivin expression was significantly associated with females and tumor recurrence. In addition
its expression was inversely associated with the number of cigarettes smoked. However, HSP70 and bel-2 ex-
pression were not associated with the clinical parameters or survival. This suggests that measuring the survivin
levels mhay be useful in identifying patients at high risk for disease recurrence. Therefore, survivin might be a
new diagnostic/therapeutic target in cancer. { Tuberculosis and Respiratory Diseases 2002, 52 : 441-452)

Key words : Non-small cell lung cancer, A poptosis, Immunohistochemistry, Survivin, HSP, Bel-2

M E

e A goz QA% AMY U = FaF
Ao 53] v2AEee A7) dAge] 5% E 2
As A 204d Bt & A8 glo] 2 wA
o] AALTNE BFsla HY #xe) dFEe A
4 A ol AA HAY Bxle] 53 EEL 15%
olgleln g% A U} B vl THigte) HPo®
71 AEEL 25-30%° Bt HgelA
TNM 717} 7b¢ olv] Qe <& Aot 22 W
7] BAE AR FEEE 201 B o Fd] I
& e 98 QAE FodE AET} ojFoixm
AT,

o] F21& M) FAF APHd| o]Esh A EAL
2o AR} ol LEA AR F 7 ]Hd] 98]
AL ol EZTEAIAE A XY Z1Ad] o8 =4
3 A51A A3y GAE AA o)X= AF
H Fgoln, T3t ofXZBEAAE R A F gt
gy WRIAE T JdAE 22 5 AT
PAEE olEZEA 2 WS 2 ke o] oy
AEE FHsk=t 7|9 bel-2 AT 5 go}
EIXBEAA 28 2= 79 JAPF(inhibitor of

apoptosis protein) 2 heat shock proteing!
HSP70, HSP27 Fo] &3l o|go] #Aspd A5
e FA3 Fusla X\l WS ZA ol
IAPF % surviving gjojA)7]d] B&= i} 2314
Al 2 e YAEA] Fort AdE Alxet iy
2o o}, B3] A<, g, A8, ARAY, /%
oF Sl BFH T 15T YEF| & 505l T
HE

A2t 229 =24 w AE= heat shock pro-
tein (HSP)olg} Bely vid e FATezA
sla =3 HSPE &, 38, 121 o& A5 9
HAE AP HSP & 713 ¢din A& HEP70
© 2 o} actinomycin, etoposide 52] kA9l ¥
Al olaf FEFHE olEEZEALE ST B
3 AR 2% S43 olETBEAAZRE HAEE
HFFCE HSPT0-E ¢4l gl Azl vlg =%t
ZAdA FE s, HSP70o] dd et #
27} #e BENHE Btk Bavt e,

bel-2 (B-cell lymphoma/leukemia-2) FAx=
A4 1497 18¥ Alole] A AyizA AL &
Ao iR of¥y gugoa] dHEG!
bel-27} HAdE A 22 AFoz Q3 ojxxE

— 442 —



— The immunohistochemical analysis for the expression of survivin —

Huop bel-2 BHEE AP,
O}Hl:‘f‘Oﬂ Ao 0411?9% A7}

ol H FE oAFS MG ol G Ea L%

WAV glvhs % dop

ojd] AApEg T‘é“—i AR v AN ZHeE 249
Al survivin, HSP70, 123 bel-29] 28e HY
ZA3sh Jad o 2 Q1 o] o) WA wetel

O

A JAEHY] BAE Lotz AFE Algst
et

chad o Wy
1.of o

B ,13] ?%s}ﬁq

2.4 ¢

e dYzEs g9 5859 #EE 95}
15 tissue array EEfO|=E 0] %o}‘iifﬂr o] tissue

array vE}O}E‘. A2 g ofkeshd defe] setn
of BAE XAEE A% 2mm FRo] 9F B w
e} 74?44 AF 2yel 22& 60749 FHo] e
Az detdd g aeln A o)]AL 4

FAR Zet oy e &pol=g d=d 2 tissue
array &efe|=ol| 60702 AA 7} o] o] B3}
7ol gosha Egt 7} A E upz G uf A=
ol & Hxslg ok 2 Al 474 2mme ¢

2A Al survivin, HSP70, 28|32 bel-22] #8
de 2yl 9 dWdxAEe JAL avidin-
biotinylated horseradish peroxidase complex£
oz AlRgsitt
Qlx} g &+ anti-survivin rabbit polyclonal an-
tibody (Alpha Diagnostic), anti-HSP70 mouse
monoclonal antibody (Santa Cruz), ZZ8]3 anti-

o]43)} immuno-peroxidase

bel-2 mouse monoclonal antiboby (Oncogene
Research) & AME-8lgie}

wozAse g8 T Ud Fxo B dMd
29k AFolA] G4 7wl none, 0 weak,
1 ; moderate, 2 ; strong, 3.8 JRacH 2EH
07 0,18 WH $Aow, 238 UH Pyor iR
ato] Thg it

d
A

r

3

3. AN

Survivin, HSP70, 28] bei-29] 28 oj 5o u}&
o8] At X FETLY] A#A = Chi-square test&
ol gl i Zh7te] WM AT Aolo] AEE
£ Kaplan-Mejer & ]88l njmslgli B&
=478 Hels SPSS softwareE o]8ake] A&l
ov] nE Aol EAo)A] pgro] 0.06uRRI A&
F2l& Aol7} ol Aoz sAslct

e

yj

4 1
1. oy 54

A} Bel W dA5e B6.IMIYA ERF 78
oz7} 21909l e EAFe] Sl 729 Hu &
Aoko. 3776 +17.72 pack - yearso|ith.
Ztzve] AL AT 424, AL 264, ¢
AZx 8o, 71AAFEY 9oz HFJujgto) 71
T

T—
wol, 2HEE ¢ 4 g9€ A% Agsus

l‘

— 443 —



- H. J. Hong, et al —

- Table 1. Characteristics of 99 patients

Variables No. of cases
Age mean+=S.D.(years) 56.1+95
Sex raale/female 78/21
Smoking Hx Yes/No 72/20
Unknown 7
Histology SCC (Squamous cell Ca.) 42
AC (AdenoCa.) 26
LCC (Large cell Ca.)
BAC (Bronchoalveolar Ca.)
Others 14
Differentiation Well 17
Moderately 29
Poorly 17
Undifferentiated 3
Unknown 33
Nodal stage NO 48
N1 29
N2 19
N3 2
Unknown 1
Pathologic stage IA 11
1B 30
IIA 3
IIB 24
HMA 22
B 6
N 3
Recurrence Yes/No 48/44
Unknown 7
Survival Yes/No 49/46
Unknown 4
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Table 2. Relationship between survivin, HSP70 or bel-2 expression and clinicopathologic fac~

tors
Variables No. survivin( +) b HSP70(+) b bel-2(+) P
No. (%) No. (%) No. (%)
Age <60 yr 59 20(33.9) 0531 49(83.1) 0.379 11(18.6) 0.652
=60 yr 40 13(32.5) 35(87.5) 7(17.5)
Sex male 78 21(26.9) 0.011 65(833) 0335 15(19.2) 0436
female 21 12(57.1) 19(90.5) 3(14.3)
Smoking  Yes 72 20(27.8) 0.071  61(847) 0997 14(194) 0476
No 20 11{55.0) 17(85.0) 2(10.0)
pack-year <35 30 12(40.0) 0.046 27(90.0) 0.239 9(30.0) 0.054
235 42 8(19.0) 34(81.0) 5(11.9)
Histology SCC 42 8(19.0) 0.098 38(905) 0412 7(16.7) 0452
AC 26 11(42.3) 20(76.9) 6(23.1)
LCC 8 4(50.0) 6(75.0) 1(12.5)
BAC 9 5(55.6) T(77.8) -
Different. Well 17 2{11.8) 0.037 15(88.2) 0.191 3(17.6) 0785
Moderate 29 10{34.5) 26(89.7) ' 6(20.7)
Poor 17 5{29.4) 16(94.1) 4(23.5)
Undifferentiated 3 3(100.0) 3(100.0) 1(33.3)
N stage NO 48 18(37.5) 07176 38(79.2) 0.380 6(12.5) 0.443
N1 29 9(31.0) 27(93.1) 6(20.7)
N2 19 5(26.3) 16(84.2) 4(21.1)
N3 2 1(50.0) 2(100.0) 1(50.0)
P stage TA 11 4(36.4) 0979 10(90.9) 0.216 1(9.1) 0.601
IB 30 10(33.3) 22(78.3) 3(10.0)
A 3 1(33.3) 2(66.7) 1(33.3)
IIB 24 8(33.3} 23(95.8) 6(25.0)
MmA 22 6(27.3) 19(86.4) 4(18.2)
mB 6 3(50.0) 6(100.0) 2(33.3)
|\ 3 1(33.3) 2(66.7) 1(33.3)
Recurrence Yes 48 23(47.9)  0.006 42(87.5) 0532 15(31.3) 0.004
No 44 10(22.7) 37(84.1) 3(6.8)
Survival  Yes 49 13(26.5) 0.330 41(83.7) 0.681 9(18.4) 0.930
No 46 18(39.1) 39(84.8) 8(17.4)
2. Survivine| Waln QM x|Eolo| R o 604 wFR1 7= 604 o] ] T Alelel]

& Aoz (I (p=0.531), X9 L& Eo)
Surviving Z 994 F 334 (33.3%) <A g FoshA E%TH(p=0.011). FAHA & Aol

i
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Table 3. Survival rate of lung cancer according to survivin, HSP70 and bcl-2 expression

survivin HSP70 bel—2
(=) (+) () (+) (—) (+)
n=36 n=13 n=8 n=41 n=40 n=§
median survival
1690 2206 2205 1690 2016 1612

time (days)

(Kaplan-Meier, Log-rank) p>0.06

H g wf v]FAAA dHEo] B ¢S HY
I(p=0.071), FH4Ye] Z7&+E surviving &
A el AR THp=0.046). 2A8A B
FollA HFduigelAe] 2HE0] Y2 AT FFR
o} @ A B (p= 0.098), £3}=7} B
TE HHES f98 TaE E%{E}(D—O.OS?). )
Td Ao (p=0.776) % WIEHF(p=0.979)
o M survivin®] HHL 23t 2jol7} it
Fe 3 AEE BRTNA survivin 2EES #
o &t (p=0.006) survivin L7} ¥)EH
T Afold) AEG B4 & Aoyt gl (p=
0.330) (Table 2).
3. HSP702| Wain} Qlat x|HEele| g
HSP709] HHEL 999 % 849 (84.8%) & 371
weid F OPg wstot 9%, Ad, 99 59 o
& ApolE RolX| Yokrh. MRAN LA 9] L E)
e 23 {8 Bl =1 sl felg Aols
Holxl ki (p=0412), 2AEFE (p=
0.191)1 ¥=d Ho|(p=0.380) ¥ #H/1ERH(p=
0.216)) W& ol i} =& BEF} wpay
T Alolol] AR (p=0.532) U} HE8AE (p=
0.681)¢] zjol= giAck(Table 2).

4. bel-29f difin} ALY X|meto) B
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gkt (Table 2).
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