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Abstract Objective: Cytosolic 5'-nucleotidase (CN- II), a nucleotide kinase, exhibits both 5'-nucleotidase and nucleoside phos-
photransferase activities. Abnormal CN- Il expression may be correlated with the resistance of nucleoside analogs in anticancer drugs.
This study was designed to investigate CN- I expression in human non-small cell lung cancer (NSCLC) tissues and its correlation with
the clinicopathological parameters as well as the prognosis of patients treated with gemcitabine. Methods: Immunohistochemistry was
used to detect CN- I expression in 116 cases of paraffin-embedded NSCLC samples. The correlations with the clinicopathological pa-
rameters and the response to gemcitabine chemotherapy of CN- Il were analyzed through the Chi-square test. Log-rank test was used to
determine whether or not CN- Il expression is correlated with the overall survival of patients. Results: The positive rate of CN- Il was
53.4% in 116 NSCLC tissues. No significant correlation existed between CN- Il expression and the clinicopathological parameters.
Among the 67 of the 116 patients who received gemcitabine chemotherapy, those with tumor progression (positive rate of 57.6%) exhib-
ited higher CN- Il expression than those with therapeutic efficacy (positive rate of 30.4%, P=0.008) and disease-control chemotherapy
(positive rate of 36.7%, P=0.013). The progression-free survival was 4.5 and 5.5 months in the CN- II -positive and CN-II-negative
groups, respectively, with significant differences (95% CI: 4.452 to 6.148, P=0.041). Correspondingly, the overall survival was 9.5 and
11.0 months in the two groups (95% CI: 8.667 to 13.333, P=0.282). Conclusion: CN- [l may be a prognostic factor for gemcitabine
chemotherapy in NSCLC patients.
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Figure 1 Expression of CN-II in non-small cell lung cancer (NSCLC)
tissues (IHCx400)
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Table 1 Relationship between CN- Il expression and clinicopathologi-
cal characteristics in 116 NSCLC patients

CN-1II Expression

Clinicopathological characteristics Positive expression X’ P

n(%)

Age (years)

=60 67 41(61.2) 3.825  0.051
<60 49 21(42.9)

Gender

Male 81 39(48.1) 3.031  0.082
Female 35 23(65.7)

ECOG

0-1 104 55(52.9) 0.127  0.769
=2 12 7(58.3)

Clinical staging

[+ 1 1(0) 0.124  0.724
Il 47 24(51.6)

v 68 37(54.4)

Pathology

Adenocarcinoma 72 37(51.3) 0.383  0.559
Squamous cell carcinoma 40 23(57.5)

Adeno-squamous mixed 3 1(0)

Large cell carcinoma 1 1(0)

F2 NSCLCJR& R 534t ON- 11 FTiEKF LLEL

Table 2 Correlation analysis of CN= Il expression and gemcitabine effi-

cacy in primary and metastatic lesions

CN-1II expression

Lesion X P
n Positive expression n(%)

Primary 57 28(49.1) 0.843  0.359

Metastatic 59 34(57.6)

54 )R — 43R 97 6T TR 1~6 JA I, 20 %
£ (CR+PR) H 38.9%(21/54) , B 4 il % (CR+PR+
SD) N 77.8% (42/54) , B il /) i JCat Je At
eI (progression free survival, PFS) /6.0~ H . 13 1]
h RIRYT IRIT RN~ 4 I LR LA ROR

15.4%(2/13) , Bk 55 % 53.99% (7/13 ) , 5 47 il £
FHHHAI PFS A 3.5 H o BT /B3 S & AT 3550%
34.3%(23/67) , BIiHa il % 73.19%(49/67) . GemIRIT
A% (CR+PR) M ik 45 il (CR+PR+SD) 5 % s i Jie
(PD) ) H A L ON- 1T Rk B M 2% B (P=
0.027,P=0.031,%4),

F3 CN-11FRik 5 67 I35 Gem A T HINSCLC . Iifs FRFRIE
FHER X R
Table 3 Relationship between CN- I expression and clinicopathologi-

cal characteristics in 67 NSCLC patients treated with gemcitabine

CN-1I expression

Clinicopathological characteristics Positive expression X P
! n(%)

Age(years)
=60 41 18(43.9) 0.191  0.662
<60 26 10(38.5)

Gender
Male 52 21(40.8) 0.186  0.666
Female 15 7(46.7)

Clinical staging

i 29 12(41.4) 0.004 0953
v 38 16(42.1)

Pathology
Adenocarcinoma 43 21(48.8) 2413 0.120
Squamous cell carcinoma 24 7(29.2)

%4 ON-IlFik5EAMIEILETT IR XS 1

Table 4 Relationship between CN— I expression and gemcitabine efficacy

CN-1I expression

Evaluation % P

n positive expression[n(%)]
CR+PR 23 7(30.4) 4.895 0.027*
CR+PR+SD 49 18(36.7) 4.680 0.031*
PD 18 10(55.6)

*Compared with tumor progression group

67 151 5 % Hh A 28 1] CN- T BH 1 (41.8% ) , 39 {4l
CN-T1 B (58.2%) , W20 F 3 P vk PRS 433l 8 4.0 4~
HES5540H, & MA B #HM2ER (95%C:
4.452-6.148,P=0.041, K1 2A) . 49 Wl kit 17 3] A= 1745 ,
s DS ) 3 4, 18 ) 8 5 7 (e R N 2R 4580 ) o
i & 0S4.5~25.0 1 H , 17 0S 11.04H . CN-
I FHAE K B PR 2 B R OS 23518 9.5 4 H & 11.0
AH L CN-TT B PEZE AR FRH M4 (B AR LR R 1
A B E M2 5F (95%Cl: 8.667-13.333, P=0.282, A
2B).
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Figure 2 Kaplan-Meier survival curve of CN- I expression in 67

NSCLC patients who received gemcitabine chemotherapy.

3 it

H Ay, oK 3h 3% 3 5 F 594> 7 0 [ 3R 97 7F
NSCLC H AR EF 1I7 AL, HARYE EGFR J ALK 3[4
FRARRA M E —LIGIT I %, © 0 NCCN 48 /i Jr #fe
TE , DX AEAS Il A 36T B 3P S - R4k
IBIT Z Y SRIMVE N NSCLC b ifEIR Iy 2 — i1k
7 IR LR RE WA, n] & LA ThREiE T T
MRS, HRTIA TCH E 1925, 2013 4F ASCO
RS IE WA ALY A b Y AT RE I 2
I X AR AR 2 B T IR .

Gem 52 H /Il NSCLC # I — £ fbyr 254, oA
TBIT RIS BRI T 2 IR 1) A R AL 20% ~
409%™, Gem HoKIEYE , TR IR M 552 B Af
Az R AN N |, 2 05 H 23 W25 B R A I 7
B BA I TR Gem BEFRER , T30 DNA A A K
BE,HSFIREAEMAT Gem HITH 25 M4 K
8224, BRI ZE I 32 B B U, i 1o A e A A g
VAN N &y L S S

CN- T % i g it xi fif# (haloacid dehalogenase,
HAD) B KGR 2 — , 7312 65 kDa, Hor i) iz,
LA K A S B TR RS T TS SRR — 1,
e AN P AR SR A . CN-TT i APT )
TEASAE IR LR ] g JCHUBs R ' A6 54T
PRI, CN= T 5205 25 25 s 245 119 56 R fie 2%
Y1 B gE 2 A a4k Y CN- 11 B noRs 22 A% 250
YIE Ry ARAC A , K A CRE R T T 1, A5 259

ANBEARSLWETR AL 10 , DT B AR LT g v 4 i
H AR IMP B GMP (14188 152 52 P 4 % 31 S I 1 A%
T, A5 IS AZ B (RSN S35 & BN,
Gem [} 25 [i8g 20 it 7 CN— I mRNA 2235 7K 70 4 i
FHEER4 M, BEA 258 2o, 70 CN-11
T PR AT B4 R UM R A R R T, AT 3 0 4 A RE 24
PIp i s E T BATE A & T TRL CN=- TR 4
SRR 25 W B Rl 1R IR A AT 25 B4 ( B—hy-
droxyphosphonate nucleoside analogues) 7£ iff & 1 , &
A I B H AL IR T

Il RBFFE P ICIe A6 CN= T mRNA , 28 %
TRIKF, PR 32 1 AR A £ L R AGHI )y 32 fRi 6 | mT 24
P 55 R 2R, SR FH A RE Al U F A CN-TT
E SV S EE SN SN KT N (BN e T SRy ol
ZERAU i, AIE B . BRI CN-11
TENSCLC AU (AT BIR ] T e dH 44k 2%
M5, Pascal 28 2R 1 43 452 & 7 P A I %8
{37 B NSCLC 55 & ihRg 41 4L CN= 1T A 3k K F,
H DL 40% Ry S LA A S R AV 5 BAYEL , 251
R CN= 1T B Rk R 72.1% , Tk K PAR K A A7
W45 (180 K ws. 330 K, P=0.047) , Tl J5 458 22 , i #F
FEIFA 73 T 20 A8 5 22 [R]85 P AV 7 2R AT &
BRI PRS A B 25 5 o SCHk R WA LA
JE CN= 1T RIRACE SRR , B T )5 CN- 1T FH
P A 2 e 240 L A7 B G €5, T 35 ) AL, e 248 L i)
PR (B8 B A% A Ak LR e R BRI 2Rk . A
5% 78 CN= I 75 NSCLC 2H 23 v i) BH Pk 22 3k Ny
53.4% I T SCRRARAE 1Y 72.1% , 3% 7] RE 5 ASHF 5% 15 FH
P4 B P 1 A R R T A AT G, I e 200 B M o £
ol K S A% TR e o B A A% ity
R , TR IR ZE 5 25 58T 20 B G €0 ) TR V3 R 1 e 4
Heo ARBITEIN R Gasig 4L LU 22K 7 vk At £k LA
R B UE ) G — 00 7T BB T 5 1Y OC B, 10K
BN [ RIS 245 S0 2 [l A mT ek, DAstE— 254k 3l CN-
I 91 RBIFSE o

A & CN- 1T 7 NSCLC Jifgg 20 21 v SRA A 1 1) i
FE AR B 0 SCHR D AR BIFTE 25 5 R CN- T 35K
5 NSCLC | WAERS MEH] . ECOG PF43 IR I K 43
W TCAH O, Wi 5 i R A LSRR TR T
255 AT 5 SO HGE A — B Wi A Gem
J7 AT R R 208 TR 4 2 CN- T Rk
LRI IGYT ICRU B L CN= 1T BHPER  2 & TR
J7 A B BRI 0 R, B CN= T B4 55 PFS
BEBAMEL R, LA CN- 11 BH Mk i R 42
Z % Gem i FZALIT AT REIT AR A . Syl A AE o BT



60 o B B s K 20154 % 42 %% 18 Chin J Clin Oncol 2015, Vol. 42, No. 1

WWWw.cjco.cn

7R, CN= T EAPESR IR B (83 OS ARG, (EL 5 B

HBHE MR LA BEN2E SR X5 Pascal %5

SCHRAR B A5 RA — e 2253, SR IR AR B CN- 1T

S PR TRCE MOCHE M, CN= TR

P A2 7 P AL SR R TUR B SE S A T

CN- I i3RI B 3 OS ZAR TIRERIAE o ARBEFT

19 28 1) 52 ] JB A R BIR ), 1 SOk P 52 7 7 P Al

BT SRATT R E B — BT AHIRYT T SRR,

RXAE— 8 L L AT RESRE WA 1 SR 4528 s H 4o E

JIT NI B RCEA R , AN AEAE B BL il B ik — 2

PRPEA BV RESR R A5 R A AT (5 s EAh, J o OS

R ERE 2, U B E A2 bR R

L LIRTT, T7 SR IR T RO R 26 5%, AN

RETE RS PENT T B0 EAl L oEAT 2 D 3R rfs A A

T CN-T1 A1 IR 2 3

FURTIESE 7 CN- T AT B 35 3 P Al 5 %24k

JEI7 R — AR BT 5T 2 R BT/ IVEEAS 1 [m]

R AT, A5 i A IR A4 ) ST TSR B, HL

CN- NG 22073 T8 b 1 S A F A 0l g

WA Hun s s~ MR i

ARECIE R Tl R 75 Hen] AR 23 - HE [T —

FEFRAT B 000 72, AT i 2000 AR I R~ 3

S0k

1 Hunsucker SA, Mitchell BS, Spychala J. The 5—nucleotidases as
regulators of nucleotide and drug metabolism[J]. Pharmacol Ther,
2005, 107(1):1-30.

2 Jordheim LP, Cros E, Galmarini CM, et al. F—ara—AMP is a sub-
strate of cytoplasmic 5'—nucleotidase II (CN—II): HPLC and NMR
studies of enzymatic dephosphorylation[J]. Nucleosides Nucleotides
Nucleic Acids, 2006, 25(3):289—297.

3 Minuti G, Dincecco A, Cappuzzo F. Target therapy for NSCLC with
driver mutations[J]. Expert Opiin Biol Ther, 2013, 13(10):1401—1412.

4 National Comprehensive Cancer Network. NCCN clinical practice
guidelines in oncology/[J]. Non—small cell lung caner version2, 2013.

5 Bepler G, Williams CC, Schell ML, et al. Molecular analysis directed,
international, phase lll trial in patients with advanced non—small cell
lung cancer(]]. J Clin Oncol, 2013, 31(15s):abstr 8001.

6 Moran T, Cobo M, Domine M, et al. Interim analysis of the Span-
ish Lung Cancer Group (SLCG) BRCA1-RAP80 Expression Cus-
tomization (BREC) randomized phase III trial of customized thera-
py in advanced non—small—cell lung cancer (NSCLC) patients (p)
(NCT00617656/ GECP—BREC) [J]. J Clin Oncol, 2013, 31(18s): ab-
str LBA8002.

7 Manegold C,Von Pawel J,Zatiouka P, et al. B017704 (AVAIL): A
phase Il randomised study of first—line bevacizumab combined

with cisplatin/ gemcitabine(CG)in patients(TS) with advanced or re-

current non—squamous, non—small cell lung cancer(NSCLC) [J].
Ann Oncol, 2008, 19:viii 1.

8 LiY, Wang LR, Chen J, et al. First—line gemcitabine plus cisplatin in
nonsmall cell lung cancer patients[J]. Dis Markers, 2014, 2014:960458.

9 Mini E, Nobili S, Caciagli B, et al. Cellular pharmacology of gem-
citabine[J]. Ann Oncol, 2006, 17(5):7—12.

10 Wonganan P1, Lansakara—P DS, Zhu S, et al. Just getting into cells
is not enough: mechanisms underlying 4—(N)—stearoyl gemcitabi-
ne solid lipid nanoparticle’s ability to overcome gemcitabine resis-
tance caused by RRM1 overexpression[]]. ] Control Release, 2013,
169(1—-2):17—-27.

11 Kroep JR, Loves W], van der Wilt CL, et al. Pretreatment deoxycyt-
idine kinase levels predict in vivo gemcitabine sensitivity[J].
Mol Cancer Ther, 2002, 1(6):371—-376.

12 Ogawa M, Hori H, Ohta T, et al. Sensitivity to gemcitabine and its
metabolizing enzymes in neuroblastoma[J]. Clin Cancer Res, 2005,
11(9):3485—3493.

13 Itoh R. Enzymatic properties and physiological roles fo cytosolic
5’—nucleotidase II[J]. Curr Med Chem, 2013, 20(34):4260—4284.

14 Allegrini S, Scaloni A, Careddu MG, et al. Mechanistic studies on
bovine cytosolic 5'—nucleotidase II, an enzyme belonging to the
HAD superfamily(]]. Eur J Biochem, 2004, 271:4881—4891.

15 Wu Jz, Larson J, Walker H, et al. Phosphorylation of ribavirin and
viramidine by adenosine kinase and cytosolic 5'—nucleotidase II:
Implications for ribavirin metabolism in erythrocytes(J]. Antimicrob
Agents Chemother, 2005, 49(6):2164— 2171.

16 Dumontet C, Bauchu EC, Fabianowska K, et al. Common resistance
mechanisms to nucleoside analogues in variants of the human eryth-
roleukemic line K562[]]. Adv Exp Me Biol, 1999, 457:571-577.

17 Jordheim LP, Chaloin L. Therapeutic perspectives for CN—II in can-
cer[J]. Curr Med Chem, 2013, 20(34):4292—4303.

18 Gallier F, Lallemand P, Meurillon M, et al. Structural insights into the
inhibition of cytosolic 5'—nucleotidase II (CN—II) by ribonucleoside
5'—monophosphate analogues[J]. PloS Comput Biol, 2011, 7(12):
€1002295.

19 Meurillon M, Marton Z, Hospital A, et al. Structure—activity rela-
tionships of f—hydroxyphosphonate nucleoside analogues as cytosolic
5—nucleotidase II potential inhibitors: synthesis, in vitro evaluation
and molecular modeling studies[J]. Eur | Med Chem, 2014, 77:18—37.

20 Pascal S, John RM, Sylvie I, et al. CN— Il expression predicts sur-
vival in patients receiving gemcitabine for advanced non—small cell
lung cancer(J]. Lung Cancer, 2005, 49(3):363—370.

(2014—10—-07 ki )
(2014—11-10f& (=)
(G LK)

EEE T

IR k7 11 e ) S S I PRAIF I o
E—mail: qulili1 130@126.com



	1Q_Print_部分56
	1Q_Print_部分57
	1Q_Print_部分58
	1Q_Print_部分59
	1Q_Print_部分60

