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[Abstract] Background and objective  The prognosis of non-small cell lung cancer (NSCLC) is related
to many factors. Apoptosis-related genes play an important role in occurrence and development of tumors. The sig-
nificance of apoptosis as a biological and prognostic factor has not been clearly established in NSCLC. The aim of
the study is to evaluate the relationship between expression of caspase-3.survivin k-ras protein and the relationship
between the expression of above proteins in NSCLC and theirs clinicopathological characteristics and prognostic sig-
nificance and their potential relevance existing in NSCLC. Methods  Caspase-3.survivin k-ras protein expression
were detected in NSCLC tissues and normal lung tissues adjacent to carcinomas Archival formalin fixed, paraffin
embedded specimens from 91 patients who had undergone radical surgery by streptavidin-peroxidase immunohisto-
chemistry. Results The positive rate of caspase-3 was significantly lower in NSCLC than in normal lung tissues
adjacent to carcinomas; The positive rate of survivin k-ras was significantly higher in NSCLC than in normal lung
tissues adjacent to carcinomas (P < 0.05). The positive rate of caspase-3 was related to the age . histological type .
TNM stage . lymph node metastasia and differentiation (P < 0.05), but not related to tumor size .smoke(P > 0.05); the
positive rate of survivin was related to the age , TNM stage .lymph node metastasia and differentiation (P < 0.05), but
not related to histologic type .tumor size .smoke(P > 0.05); the positive rate of k-ras was related to the histologic type
and smoke(P < 0.05), but not related the age ,TNM stage .lymph node metastasia . differentiation  tumor size(P > 0.05).
Expression of caspase-3 was negatively correlated with survivin (r=-0.662, P < 0.001). The multivariate analysis

YEH B 246000 2B, LR IR 42 B 22 B Mg Bk (257K 28 ) ; 230000 AR, e B R K 2= 4 37 = Be Isd Bl (B VK A8 4T AT S ), g B
BHCERERK) GEIRVEE . 257K 2, E-mail ; Ichui001@163.com.cn)



4EEE == jungca.org

/.

rf [ i 447 2008 4E 2 155 114255 1 88 Chin J Lung Cancer, February 2008, Vol.11. No.1 PN

with Cox hazard model, survivin caspase -3 . histologic type .differentiation , TNM stage could be indicators for the

prognosis of patients with NSCLC (P < 0.05). Conclusion There are over-expressions of survivin k-ras protein in

NSCLC and both are significantly higher than those in the normal tissue. However, caspase-3 presents the reverse

result; Higher expression of survivin lower expression of caspase-3 might be the adverse prognostic index for sur-

vival in resected NSCLC patients,which indicate they might act synergistically in apoptosis of NSCLC; the relation-

ship between the expression of k-ras and the prognosis of NSCLC is still not clear.
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1.2 K i A Survivin RasP21 . Caspase-3
iU A BRI, Y0 At TR
BRNT], A2 A (PV6000 ) Kl it &t 1 b
WS B EYIA T, SRR SP 2k A
VIR sk Ak ARYE AR ELR XA 2T T4
MBS, ERIkY) RN 100l 1 L 2E I, 37°CHH
7 30 738, EZRWIER; 7Bl 100pL fadbi A
survivin .caspase -3 RasP21 £ ¢ [ L 1A ,4 C kA it
., A I 30 min, PBS Y 3 ¥k, Xt IR 4 A PBS 1%,
B—Pr; TN 100pL 33 A 19G Biik (Fab B)-HRP
ZRAK ZE R 20 3%, PBS #hidk 3 ¥k, 4k 3 min;
FE3K) Fhn 100L it ic E DAB IR (0, BidE R
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1 min, FKHPE 10 min, Bk, HP PR e R, e R
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Immunohistochemistry ~ Prognosis
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14 Sttt R ESEREdR AT AL, 2
HER A SPSS11.0 4t 1411, Caspase-3,
survivin k-ras 25 1 FH 2R 2 K5 U5 i R R
ST EECR FH Kaplan-meier {12k, 1 log-rank £
5 WUR A Z R 43R F Cox U B XU AR 7Y 5 AH 2G4
Bk spearman S50 AH G ST )5 i2: . P<0.05 N 25 %A
giiterm X
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2.1  Caspase-3 survivin k-ras 7E %2 21 Filoe 55 41 41
kL (38 1) Caspase-3 TEJ 41 SUHIE 55 1F &
HAP A RIS, Hh e AU i PR IR 280 i
R TS5 E 42 (*=14.768,P=0.001) (/& 1,2);Survivin
ARV I BH PR R I B S TS IE R S (=
14.850,P=0.001) (A 3,4);K-ras e 4V i B Fe A
B IS IE R A4 (=14.850,P=0.001) ([%15,6).
2.2 Caspase-3.survivin k-ras =& & [ BHIHEZRIA Z 0]
XM Caspase-3 2l 2 R BHIMENM survivin FIHA:RTA
43 5], survivin [T caspase-3 BHIAT 37 i, &S 11
HHK(r=-0.662, P<0.001) (¥l 7,8) ; Caspase-3 JiZH 41 [H
PN k-ras BHVERIA 14 1] k-ras BHA: T caspase-3 AT
A 28 ), i O (r=-0.130, P=0.219); K-ras Ji#4l
AU R survivin FAPERSA 43 61, survivin FEHPET k-
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F 1 Caspase-3.survivin J k-ras 7E/ilif 21 40 K g 55 16 4L P B Rk 1
Tabl Expression of caspase-3.survivin k-ras in NSCLC and normal lung tissues adjacent to carcinomas

Group Carcinomas Normal ba P value
caspase-3
- 39 16
+ 23 40 14.768 0.001
+ 1t 29 35
survivin
- 45 70
+ 38 18 14.850 0.001
+ 1t 8 3
k-ras
- 25 34
+ 19 32 11.409 0.003
1 / 47 25

1 Caspase-3 7ENEZ7 A1 P AYFRIA(SP T , RUABUK AT $x400) 2 Caspase-3 7EJZ1 LU HIFE IK(SP s, LA A $ix400)
Figl  Expression of caspase -3 in tissues adjacent to carcinoma (SP Fig 2 Expression of caspase-3 in carcinoma (SP method, original mag-
method, original magnification x400) nification x400)

3 Survivin 7S EUT EFRIK(SP 1, RO AT £ix400) 4 Survivin TERRHEUTEYRIK(SP i, AT 4 x400)

Fig 3 Expression of survivin in ftissues adjacent to carcinoma (SP Fig 4 Expression of survivin in carcinama (SP method, original magni-

method, original magnification x400) fication x400)
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Bl 5  K-ras fESH AL P M FRIB(SP ¥4, RO A% §x400)
Fig 5 Expression of k-ras in tissues adjacent to carcinomas (SP
method, original magnification x400)

B 6 K-ras RSV P AYRIK(SP 5, IFURTRAN $0x400)

Fig 6 Expresswn of k-ras in carcinoma (SP method, original magnifi-
cation x400)

B 7 Caspase-3 7EMfil AL (SP ¥k, IRARTI AT £ix400)
Fig 7 Expression of caspase-3 in adenocarcinama (SP method, original

magnification x400)

ras A 32 45, 93 JoAH G (r=0.085,P=0.421) ,

2.3 NSCLC H caspase-3 survivin k-ras 5 [ i5 5
FIRIEPRAIC AR (£ 2)  Caspase-3 PHPERIL H4F
1 AL TNM 703 RELEIRES R AT G
Survivin FHPERIE 5 AEE TNM 4330 s A0FE B2 ke
R O s K-ras FAMER N SRR HIE A ¢ | Bt e

CaspaEe—3 -~ L||
=
e
=+ P=0.0221 LLL

B 8  Survivin 7l Y FIA (SP 12, FUAATOAT £ix400)
Fig 8 Expression of survivin in adenocarcinama (SP method, original
magnification x400)

PEF IR LR & I HAER N B R E R R %R
W L 5

2.4  Caspase-3.survivin Fil k-ras &[4k K P51
JGX % (K 9~11)  Kaplan-meier 4= 7720 B 5 75
Caspase-3 FH Mk bl s 1 Bl iy (P=0.0221) ;survivin
FF 1 15 B s T 8 2% (P=0.0013) ; k—ras AYBH 234

9 Caspase-3 FHPESBAMEAEfF <k
Fig 9 Survival curve of caspase-3 postive
and negative

10 Survivin [ 5 B A AE 2R
Fig 10 Survival curve of survivin postive
and negative

11 K-ras [P S BIEA AL
Fig 11 Survival curve of k-ras postive
and negative
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% 2 NSCLC i caspase-3. survivin Fll k-ras 2 15 5 & I RIS PRI OE R

Tab 2 The relationship between caspase-3.survivin and k-ras expression and clinicopathologic parameters in NSCLC

- . Caspase-3 Survivin K-ras
Clinicopathologic parameter n
Positive (%) 2 P Positive (%) X P Positive (%) X P

Age

<60 % 40 16 (40.00) 27 (67.50) 30 (75.00)

>60 % 51 36 (70.59) 8.565  0.003 19 (37.25) 8.204  0.004 36 (70.59) 0.219  0.640
Histology

Squamo- 49 33 (67.35) 21 (42.86) 31 (63.27)

Adeno- 42 19 (45.24) 4514 0.034 25 (59.52) 2.513 0.113 35 (83.33) 4571 0.033
Tomor size(cm)

<5 45 28 (62.22) 25 (55.56) 33 (73.33)

=5 46 24 (52.17) 0.938 0.333 21 (45.65) 0.893 0.345 33 (71.74) 0.029 0.865
TNM stage

1B 45 33 (73.33) 17 (37.78) 33 (73.33)

1 21 10 (47.62) 10.16 0.006 11 (52.38) 7.566 0.023 17 (80.95) 1675 0.433
i 25 9 (40.74) 18 (72.00) 16 (64.00)
Lymph node status

No 39 15 (38.46) 26 (66.67) 27 (69.23)

Yes 52 37 (71.15) 9.726  0.002 20 (38.46) 7.092 0.008 39 (75.00) 0.372 0542
Differentiation

poor 30 11 (36.67) 21 (70.00) 22 (73.33)

Middle-well 61 41 (67.21) 7.662 0.006 25 (40.98) 6.773 0.009 44 (72.13) 0.015 0.904
Smoking

Yes 65 39 (60.00) 31 (47.69) 46 (70.77)

No 26 13 (50.00) 0.758 0.384 15 (57.69) 0.743 0.389 20 (76.92) 0.353  0.553
Histologyin smoking

Squamo- 39 25 (64.10) 17 (43.59) 24 (61.54)

Adeno- 26 14 (53.85) 0.684 0.408 14 (53.85) 0.658 0.417 22 (84.62) 3.954  0.047
51iJE 5% (P=0.3050) . i AYARRREE 5 NI AT LIXE NSCLC SR Wija 7= 5%

25 ZHE Cox BIIZLMIAp (£ 3)  LRE  m, Hrb survivin i35  caspase-3 =ik s AR
7~ 10 AN ZE A survivin caspase-3 TNM 430 LS 8% R L TUS AR At

& 3 Cox [MIAZ MR T
Tab 3 Cox regression multivariate analysis of median survival time (MST) of NSCLC patients

Variables df B SE wald P RR 95%CI for RR
survivin 1 0.623 0.297 4.402 0.036  1.865 1.042~3.338
TNM stage 1 0.939 0.193 23.708 0.000 2.558 1.753~3.734
Histology 1 0.877  0.290 9.139 0.003 2.404 1.361~4.246

1

1

Differentiation -0.796 0.328 5899 0.015 0451 0.237~0.857
caspase-3 0531 0.267 3971 0.046 1.701 1.009~2.869
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Py ONE S (25 e oXirig 0 ) S SN B e L e

o BHHTBHEIRTT B — N REA AR A BLIR & 24
ﬂ&%f{ﬁf AT 5 R VRS B ARG, TS
BE RN A WG IR A A, BT T4l B ik
I7, FH T IR A A R T R A7 BPI, AT5 SR A LAk G
JHRE 52 K o AR R IR 1 R AR R R RS
BiiA -5 AN T S Hﬂ@]*ﬁ?‘éoﬂ*@ﬂ“ﬁ%\ﬂ‘gﬂﬁi
KIE W TR i DB T fd 2 ER R 2551,
ZHFGEFRI ek FRLe 2 ) A 1 R i R RN S e 240 A A
T, G R R RO AyT A7 R H it =225
RANMEIT DT A A B e A FH o ek A e s i
TR 52 2 22 25 T 2% (Multidrug resistance, MDR) f—
BRI AN ] A0 e A Ay 7 i iU 2 57, 32
SEP AR A0 X PR TR BEAS IR, e 4tk b
P24 A S O 2 AN RETG AL Toaf A2, I T
SR B s yE 1 PR 19 3 B SRR AR R A
FRIXHAST 259 7 A= TR 2454  Survivin S8 & B —Fh
JHT I A A 200 HA B g i se Ptk 5
AT EE B caspase-3 M43 B E AR, Z%L
WFFT R R 25 S AR &M | % NSCLC Fy T i 3 AN [
HIFEFH . K-ras FEK &5 NSCLC B VIAHSE A — P T
ASEIER | WAl BRI k—-ras HE[R 578 (1) — > B L
I%’? ras A [ B 22 35 AR I 1 25 ) R T 75 = 1 U
T, I RE I AR e YT AL

H AT AR Z B9 7R R I IE #4140 caspase-3 )3
R TG B ARG IE i e Ak T v A D
NSCLC ' caspase-3 4 BHPEF k% Jy 57.14%, 5% 1F
HWHLUN 82.42%, B Giilf 255, Hp fHEERIA R
L I N2 3 AR N o I R EPS
(P<0.05), 1fii HiF £ ¥R /R caspase-3 PHMEFR A FE
FERE AR TIRRR R E &Y, AR BoR
caspase-3 5154 5, BB E AL A A B KT
B B & (P=0.0221), #F— 5 §IFE 5L caspase -3 &

NSCLC F/E 2, 1455 caspase-3 1 # ik BEFFIL
RIGE KR, MERKALFW, ENIMFR R

survivin 76 IE & H 4P RIS Rk | AR
/RT%@S?#(%;%LI PR, FEf R Th R A AR 1
7 survivin 78 NSCLC ik Al e HA EEAEH ., 5
HEVTR WL 0 SRR AR AR R Y
HSHE, HRTAR S 2, B ARG — . AR5 7w sur-
vivin 7 NSCLC H1BH MR IR %Ny 50.55%, ¥ 55 1EH 4

LUHMEFGE RN 2308%, WEZEFHAGIFE X (P<
0.001) ; 5LHZUIT Joght- N ARAETCHH SAH DG, S5 4F

5 1 RS AR B TS A B A DM
(P<0.05) ; H:45 5 5 Akyurek N 251 BIFGY 45 5 A
8 AEAA ST th B Survivin FIEEZAZE N 64%, 5
WRELZE GRS i TUE A g 25 5 (P<0.05) , & T
Je AS B ~7 R 22 Survivin 78 NSCLC B R A Kk
G REREZLEH B4R HATXT survivin il caspase-
3 %t NSCLC i Ji B AR e A TR B 5 — 2 L, WS
F survivin JT-HHIF R RS A RF % 10 cas-
pase-3 T fEdE TR 2GR IR R, AFsEiE
7 survivin iR I5, R A LA ; Caspase-3 1R 4
ik, PO A AR T H H AR 2 ERH R
ZH1pBRs,

Jifiges H k-ras DA g 988 kA 7E NSCLC, 1
20%~30%f71F k-ras BRI 24, i/ INAH A it v A 20>
UL, HA L k-ras ZERHES 12 3505 F A0 R AR R A
k-ras FEPH 5728 5 g o3 A B RO, 4T I0IEg
RAFR P Ay, T AR A 5 28 A7 G, Cox 278 Ht
ST k-ras FE PR S ARFE e A i e T, A
AT IR k-ras FEH RAR R A FEWE T, R

M HHA k—ras JE[A G2 AT W ARG ; IRCHA By i AR
Kt k-ras B[N RAZ AR IAAT 2257, F WU KA il

Wi k-ras JER AR A — N EHEFR RO, AUF5TE L
L AL T k-ras ﬁtl FIRM) P21 B A BAME R
k1 72.53%, JE5FIEE A LUHMREN 62.64%, PIE k-
ras E@%%Lﬂﬁéﬁfr%iﬁm 0.154) , {HAR 4ig PHM: R 1K
ORGSR Y LB A Gt 25 7 (P=0.003) , Hi iR
9o B BE 258 e 9 72 (P=0.033) |, MR A 2 P i (49 BH 12
L9 =5 (P=0.047) , H ik 52 T W AR 2 il B9 k-ras
R AR — A EBER RS, AR RHBEE
IR A R WA (E B 7 2 28 m R i) A H g k-
ras Fi P 5845 SARALL, $ s W IR T BUMEE k-ras A 28
A Al et & A AR P B R, 5BUSR A
AR HATXT k-ras 5T0UE BAH S i AR B,
BT R k-ras FeH PHPEFA R 50 | ke gk
% AR AR PSS TSR L, K-ras 2
PR S AR ML R P 1 24 8 T 8 P21 A A9 Rk,
PR X T AR IR B4 S 1k 45 SR 5 2 B R AR A b it A 7
J PRI A P21ras £ 2 & K I ok E — 2 F AT,
NSCLC R Ji5 #n A< i 1o B 5462 caspase -3 Al survivin
IR AT DI BB R AT T, RIS s T e T i
ST TR
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