- 496

b i 2 5 20144F 6 H 55174555 63]  Chin J Lung Cancer, June 2014, Vol.17, No.6

DOI: 10.3779/j.issn.1009-3419.2014.06.11

ik

ERCC1, RRMI1FOTSZEIE/INHREAHE R HY

7S

— \
=
10N

B3 RGEIE TR LAE

Clinical Significance of ERCC1, RRM1 and TS in Non-small Cell Lung Cancer
Pei LI, Xiaozheng KANG, Keneng CHEN

Key laboratory of Carcinogenesis and Translational Research (Ministry of Education), Department I of Thoracic Surgery,
Peking University Cancer Hospital, Beijing 100142, China

Corresponding author: Keneng CHEN, E-mail: chenkeneng@bjmu.edu.cn

This study was supported by the grants from Beijing Academic Leaders Program (N0.2009-2-17), New Scholar Star
Program of Ministry of Education, National Basic Research Program of China (973 programs)(No.2011CB504300),
Specialized Research Fund for the Doctoral Program of Higher Education (No0.20130001110108), National Natural Sci-
ence Foundation (No0.81301748) and Education Ministry Innovative Research Team in University (No.IRT13003)(all to

Keneng CHEN).

i e DAy e P DL AR BB 20 144F il 24 o BT AT
APEMREAE TR0 1 /4, 2905 BT A BT R I 1 1491,
o/ NI ( non-small cell lung cancer, NSCLC )
£180%, HATIfGRXTNSCLCT {2 R4 LA 1 0 SRtk 1
TNM ( tumor-node-metastasis ) ﬁ’gﬂﬁéﬂgﬂﬁfﬂiﬁzjﬂ{ﬁ
I7 UG P bR e, H 4Rk I 248 ENSCLC
RIT RGBS, A R R AR KR 2 Ak

( epidermal growth factor receptor, EGFR ) 2575 5 EGER-TH
SR BTN ( tyrosine-kinase inhibitor, TKI ) JGYT,
ALKEEN T HES SO SR IR 7 IR 45 o ILAMEYIBR S
Pyoxsk i 8 ) 28 BTG 7 —— A7 7 280 R AE 5 A W
fGH, W H AR VIBRME S XL H AN (excision
repair cross-complementing 1, ERCC1) | BRI M1

( ribonucleotide reductase subunit 1, RRM1) . RER Ay
B ( thymidylate synthase, TS ) k7K F-5NSCLCIRYT
G %YM, H A ERCCL 5 N2 1697 it 2 &
BURARE, RRM1G PSR T I 25 L BUR A, TS
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fEFFERCCIMIRRM 14K %15 S EGFREE N L —i2, 1
PG e ALY S TS 5 BIGR ST RARIC Y . A SO
ERCCI., RRMIJTSTENSCLCH i L HJEAE A7 X
AL

1 ERCC1

L1 #E5L ERCCURIAN T ZA) DNAB R ) i SN
FCgmtth 1 & PR RR VI BR 18 5 ik 12
repair, NER ) BB, MINERZEDNAYIFRIEE (1) %
WAEL), ERCCIERAL T YA 1K19q13.2-913.3, HEE 2K
1S kb, F10MAME T, Hib5297 N RAEMIEN, 5F
BT B R IE A (xeroderma pigmentosum pomp lementary
group F, XPF ) JE % —RIKERCC1-XPF, 7EDNAHLEES
B S AT PUN AN BT U I A% S REY, K, ERCCL
TER IR 14 K 2R e Jie WU R R AR AR BRI o i R
MGz 44k~ (immunohistochemistry, IHC ) 8{3ZH] 3
R AMEE N ( quantitative real-time polymerase chain
reaction, QRT-PCR ) Kiill[ERCC15%ik, THCHqRT-PCR{# H
R, — I TIHC AR 5« s Z5— i
THCH A 4% S0/ 8T 40 M ERCC LR 1 3K Y 1T 2304
AR, 1M qQRT-PCRALIE 7~ 53 B S8 Al g SR

HRERN

( nucleotide excision
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FORMERAE N . THCKERCC1 #3512 H (K-,
qQRT-PCRIGIMmRNA/K -, THCKIMERCC14E [ FHE: 4 52
T SR A AAZ R B R

1.2 ERCCIHEMMLEI ERCCIENERAYBR B[, 7157 %)
DNAMR AT R FBT U], ke A5 1% . MINER
JEDNAYVIBRIE S (1) E R ED, B AL 13 DI BRI
ML KAT5Y . R A G AL N Z i DNA, TE
BUDNANNG Y, DLEAME I 2 il 9718 52 4 DNA
e IE NI 5E % . Rtk , ERCC1ad i3 F i NERIfi £
AP HIDNAR & il

1.3 ERCCIXFNSCLCH 7 K J 724 o Tl

1.3.1 ERCCIZESHI N EHMIER 458 it iE
ERCCI1Y Ik S5l U5 AT TN 254 56 . BA254E
SINSCLCHR A ALY I F fie) 12 258, U251 &
Al ORI G 7 %8 B AT SR ENSCLC L HOE M INSCLC
H—2RAbI7 %, (HIEIINSCLCAH RUR{U N 30%-40%,
HL LIS H 124 H S, I [ i 463495 = 2 ph 2 g
WNERHATVIBRIEL ", HAEHPLEZERCCL S I 4
L DNAEA TS BX ECDNA 495 S KT8, DT ail o e
S LA AN T HE

1.3.2 ERCCIER FARYIBRMINSCLCIAIT SR SimonZ5e)
Xt s 1451 AT F AR BRAYNSCLCA J5 44U ERCC1 mRNAZK
SR i SR A T UV (reverse transcription-PCR,
RT-PCR) #:l, &K MERCCI1F LK 5B EWG EIE
AHOG, BRI gk gl iy vp o A A7 B B S P AR e ak L,
PLAEAEIA S R 94.61 A 534.51H (P=0.01) o R
ERCCLHE A HUM F12 BE & 77 2 FENSCLC A 5 il B Ak 77
HIFRL, OlaussenZ5E 1R FHIHC Oy Bk I [ s i S8 1fe PR it
% ( International Adjuvant Lung Trial, IALT ) A4RY7614)
NSCLCHE#H FARYVIBE M4 A ERCC1AY F A TE I
& ERCCI1FTENSCLC & 5 g N FHIZR I & 4l B Ak 7 Hh 32
25 ( HR=0.65; 95%CI: 0.50-0.86; P=0.002 ) , [MERCC1FHE:
HIABERSE (HR=1.14; 95%CI: 0.84-1.55; P=0.4 ) , X T8
aiFTARI B, ERCCIBAME B F TG 2.

1.3.3 ERCCI7EMEIANSCLCIAY T S T/E Lord %513 1 RT-
PCREGA BB 43 Hr 1 6Bl (b /IvIH] ) NSCLC
FBHERCCL mRNAMFRIE S0I77Rc (3 PUAB I A
1) KFR, RUERCCIMFRIXFLE 5077 20 i AH
%, WEINSCLCHE HHYERCC1 mRNAEF k4] Hfi sk
AL F e deakdl, 4351h61.6)4 vs20.4)# (P=0.009) .
CoboZEMIARPEERCC1 mRNA R A K- HEAT T — I e £
PER AN 29 2ot BEALIIUY BRES, e A4

444051 IVEINSCLC I, ZMFT /R IK#EERCC1 mRNA
BRI, XTSI T BE R A 20 LR AR 15 5 L
NG T RGBT, B35 459.7%
£539.3% (P=0.02) . frai® . 5 HAEN KHIEERCCL
TR SHZ WA T MBUG R, Adl222/41 1510
(HIbHA/IVI ) NSCLCH . RAHIHCH ki ERCC1
FEAEMREALUNFRIE . 210 L BIRERLS > A Ak iR
SPAl (n=147) KAMEIRITAL (n=75) o bRUETRITALRA
T T . MRBIRIT AP ERCCLER [ i Rk 1 R
HRFAATHRLGWNIIT T %, ERCCLEMIKERIEM
BE RIS SR BRARIR T AR AL
AL TR IRZE (13.31 ] vs 10245, P=0.041)

2 RRM1

2.1 RRMIMESL RRMIJE K] 38 1od 2 545 A M A R ik
it A 7 M D) G A B 2 FTRRM 1 DNAS B % 7
(BR A, TEDNAG B EBIPRE . A5 1EH, RRMI1AE
A FYetaiki11p1s.s, E19MIMNE T, G792 FER
FEFRM G R TAE % FHIHCHIqQRT-PCRAGIRRM
B R CE BRI F FTHCH AR, IHCA IIRRM 12 [
PG U AL AT, B2 B Boas M H B R
A—mIFRE AR, TR BN, TR E
=T (accurate quantitative analysis, AQUA ) K llRRM1
HEAPF W AL TIHCHH- Sy, Hit, AQUAKIN
RRM1EE A7 IR AEAANS AT RE ST 2 H U RIHC I qRT-
PCRJTTAo

2.2 RRMUEAMLHT RRMUZBZIFIRES & (L mZ—,
‘B 5 RRM2 3L [F) A BAZ A T R B )R ( ribonucleotide
reductase, RR) , RREDNAG S MFREES, ZEHEHZ
i R %12 ( ribonucleoside diphosphates, INDP ) za
Ak IR EAZ TR ( deoxyribonucleoside diphosphates,
dNDP ) , dNDPZDNAG MAMERE LT ERI T,
I, RRM L5 HI DNAR A B T4 i 40 M 10 15 58
2.3 RRM1TilJ Ko 78 i

2.3.1 RRMITE S & UML) 75 S8 ais T a5 Pe Al e
mENER BB, 3 VU M R A AN IS i BT
it AV P AL BRAT TEPE RS WML AZ T ( S-diphosphate,
dFACDP ) J =1 ( 5-triphosphate, dEACTP ) , il
L I DNAS I A AN s A 0, E e, dFdCDP
THIRRAGTEVE, A BDNAY T B — B RR  SA%1 7=E
Wb, JLHAHACTP ( deoxycytidine S-triphosphate ) =4
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Wb, dCTPAEDNAR AN FEEL, MDNAR B, H
X, dFACTPY5dCTPH4+5 A ZDNA%ET, DNAR A
At LBRIB AR VA S AE 5 S AUDNASE, Afii5]
EDNABE K R A S AN T

2.3.2 RRMIFEA] FARYIBRIINSCLCIAY P 5T/ Beplerd!”
I3 I qQRT-PCRI5 #:XF 775 FLHANSCLCAR 5 A P RRM 1
FIREOLHEAT TRIMETERTY , 45 R4/ RRRM1IE R E Tl
JE kST FERE 2, R fE 2R, RRM1AHN
TR . — OB . IR R R A, ATER TR
VIBR FINSCLCA J5 2 57 i 1 J5 I F ( HR=0.452, 95%CI:
0.203-1.006 ) , H kMR EHMA TR E
17, BARME KK, Zheng 4 HHE 18751 K 4% Z AT 4
By /3, B ARIA I D) R MR AR AN HEA TRRM 1R
KB FUS M ERFSE, B RRRMIEE [ 2 A4 M AT
B AR FRRMLEE (IR B4 (12015 vs 60.270 1 5
P=0.02) .

2.3.3 RRMIFEMEIANSCLCIAYTY SHl/E MIHINSCLC ¥
H, RRMIR TS UME, =2 i DL PG e oy SE Ak e
HHIZIRYT I ERIA TGRS, Rosell S0 4 —2H 7 7Y
MRS AAIAT T () H B FURRM T mRNAZK -5 35 R A7
FIPELE T EL 0T, B /RRRM1 mRNAJGE K /KF-4
P B BACTRRM1 mRNAS EI52H (13710 vs3.6
ANH, P=0.009) . Lee 3 il IHCH 40451 R FH 75 P4 il
EEVRYT I INSCLC L H RRMLER [1RB KT, R
RRMIFAME B ETEEAE (ST vs 1290, P=0.022)
FgAA I3 (23% vs 56%, P=0.053 ) J7 T HIAEERRM1 B
22, RosellflLee 5T, 1B /REEHIFINSCLCHRRM1
FIR G PRI TG 2 A

3 TS

3.1 TSHESL TSR RRAHMERG,  h A AH IR ) 7
PR, EDNAG R OCHEA, d2REEA%E . s-FURM
BE ( S-fluorouracil, 5-FU ) AFEabAbyr )40 a) i, TS
B 3% il 2 A TR 300 0 1) T A A, O DR E
F A8 S YLt A B 18p11.32, KZJ16x103bp™2), iR H
# HIIHCHIQRT-PCRIGFP /5 EEAG TS, qRT-PCRAGIN TS
S R, R A R R e R A bR A, ELA I 2
BBt THCRTSHE 3/, R T i (o, sk,
REAE A5 P B THC R T H-PE23 5 1T LAAS 31— B0 45

TH C A TS 2 5 BHPE (1 firJea 2 6 9% 200 500 45 0% J A 489
.

3.2 TSHEFHBLE TSR AP I DU AZ 1 R Bt F- i )
KEE, TSI AL AR RERZTT R ( deoxyuridine
monophosphate, dUMP ) JE il it %8 M w% BE 4% 17 R
( deoxythymidine monophosphate, dTMP ) , dTMPif—#>
TEANNE N AR = BRI 5 e, — R i M I W DNAS
BURME S A 5k, R, TS/ZdTMP M kA5 LAY R
B, TEDNAG SR . A5 S b E o &
BRI If BTSRRI SN, MR R
FIDNAG BN EAL R SRR BT, AR Rk P25
EDNAFEWT R, FBGE ALY B E FUESAE KBS 14 iy
KRB E R 2

3.3 TSHUG by 78 it

3.3.1 TSTE& L 27 T Z P aIfE M NCCNTs
LB 5 2 M ZE (pemetrexed ) #EFE MR HHINSCLCH i
PRI TR Z —. TSZSDNAGHAMBELE, 2+
B BRAR R, 55 5 M ZEAE TS HHT— U 2
UM ER T, B AR AR B 2 SR e B AR P R
HAFETS . A MBRIA)AEE ( dihydrofolate reductase )
HH 2P e A% F 4% 72 ( glycinamide ribonucleotide
formyltransferase ) , T A X LA EEZE S RS
W IE - P DG B 250, AR Lin 5 2O A SITUBIF Y 114 25 45
3BT 78 TS AR 3K 14 F0 4 AT MK 5 il ZE A7 vh 1] A R
# ( PFS: HR=0.63, 95%CI: 0.52-0.76; OS: HR=0.74, 95%CI:
0.63-0.88 ) , TSFIK/K VAL A ml A 15 55 ZE i 24 )5t
Ao

3.3.2 TSHHLIEM KR K IJG Nakagawa 275 £ THCI
SE 109 BITIHUA P T AR UIBRNSCLCAR A U h TSiE 4,
WS MRS G R, PR BRI LU TS
o IR L R S B A v T TSIRRB A, 709 h48.2%
H134.4%. $E7R ML TS K-8, A N A FE s
M (P=0.020) o FREFFELIE I THCK M 111NSCLC
BB R A TS RIB GO0, RIS 85 A IR 24121
TSR KR A (P=0.031) . BEFEIN
i ARG HIESE B 5 ith ZE36 T il e 07 R8T il
s o TSTEMEIE S5 10 IihRg 41 8 rh Rk K At 41 21
2SRRI CeppiZEBOTES6fHINSCLCHRA H1 & FLTS mRNA
K2 & RS (2.17 vs 1.16, P<0.000,1 )  PetersonZ:3!]
X5 i B 22 7 fl B —2k357 7 NSCLCk X) 3k BT Fif
BUWTSE AT B I UM 20 B A B, FE R iR 1) A v 2 4
fBBETF R F T LI TE ;s 7EX BRI B, Bih 38
IR T2 PUMSE . [FIFE Y Sun P23 10 THCR I FH 5
56 1 28 S SR AT 7 58 10 28 S 5 R FUN'SCLC Y TS
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BH, 2o, LIRSl ZE iRy TSEH
PEALG FE BE 2R AT K A ok R A= A7 ( HR=0.7, 95%Cl:
0.51-0.97 ) -

4 INEE

2% | iR, ERCC1. RRMI1 X TSY - IFDNAT Wt
A2 A SR, FRAR E AT BRI ST SR B BOE F W AE Mbs
WCYFRBIKOTAE, A E L W B A7 RL, MR
5 35 DR K AR T e B I, A 25, DTk B AR )
WITHM, (HJ2, REHE MBS, DEChHET
MEVERESE .t B TR TS5 SR IEASRRAE R I R B sy T
PIRRIE, DRIR )32 32 DI R | I IR 2 1
e B IRIT R . ARIF UENSCLCH E2ZRIT
Rz —, R INSCLCE Y, NI MEX ST
MU AR R 22 5, IXFh 25 Sl A5 B A A DG AN [)
R IR RS FI R 3, AR RITRYT Ok ™
P, X4 F-Fn s ) 2638 AN [] B i 24 1) 56 2R T e 4%
AMERARIRTT . NIk S BRI BRI NG, R R
NSCLCHHSE I B LN Z—

2 & X #

1 Siegel R, Ma J, Zou Z, et al. Cancer statistics, 2014. CA Cancer J Clin, 2014,
64(1): 9-29.

2 D’Addario G, Felip E. Non-small-cell lung cancer: ESMO clinical
recommendations for diagnosis, treatment and follow-up. Ann Oncol, 2009,
20 Suppl 4: 68-70.

3 Altaha R, Liang X, Yu JJ, et al. Excision repair cross complementing-group
1: Gene expression and platinum resistance. Int ] Mol Med, 2004, 14(6):
959-970.

4 McVey M, Lee SE. MME] repair of double-strand breaks (director’s cut):
deleted sequences and alternative endings. Trends Genet, 2008, 24(11):
529-538.

S Zheng Z, Chen T, Li X, et al. DNA synthesis and repair genes RRM1 and
ERCCL in lung cancer. N Engl ] Med, 2007, 356(8): 800-808.

6 Goffin J, Lacchetti C, Ellis PM, et al. First-line systemic chemotherapy in
the treatment of advanced non-small cell lung cancer: A systematic review. J
Thorac Oncol, 2010, 5(2): 260-274.

7 Rosell R, Lord RV, Taron M, et al. DNA repair and cisplatin resistance in
non-small-cell lung cancer. Lung Cancer, 2002, 38(3): 217-227.

8 Simon GR, Sharma S, Cantor A, et al. ERCCI1 expression is a predictor of
survival in resected patients with non-small cell lung cancer. Chest, 2005,
127(3): 978-983.

9 Olaussen KA, Dunant A, Fouret P, et al. DNA repair by ERCCI in non-

small-cell lung cancer and cisplatin-based adjuvant chemotherapy. N Engl J

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Med, 2006, 355(10): 983-991.

Lord RV, Brabender J, Gandara D, et al. Low ERCC1 expression correlates
with prolonged survival after cisplatin plus gemcitabine chemotherapy in
non-small cell lung cancer. Clin Cancer Res, 2002, 8(7): 2286-2291.

Cobo M, Isla D, Massuti B, et al. Customizing cisplatin based on quantitative
excision repair cross-complementing 1 mRNA expression: A phase III trial
in non-small-cell lung cancer. J Clin Oncol, 2007, 25(19): 2747-2754.

Gao ZQ, Han BH, Shen C, et al. Clinical research of individualized therapy
in advanced non-small cell lung cancer guiding by detection of ERCC1
protein. Zhongguo Ai Zheng Za Zhi, 2013, 23(5): 328-333. [ &5k, i
T, WEOR, 55, ERCC LR AN S 3/ At i S A4k 1R 7
HI RIS H FERAE 24, 2013, 23(5): 328-333. ]

Smith BD, Karp JE. Ribonucleotide reductase: An old target with new
potential. Leuk Res, 2003, 27(12): 1075-1076.

Pitterle DM, Kim YC, Jolicoeur EM, et al. Lung cancer and the human gene
for ribonucleotide reductase subunit M1 (RRM1). Mamm Genome, 1999,
10(9): 916-922.

Bepler G, Olaussen KA, Vataire AL, et al. ERCC1 and RRM1 in the
international adjuvant lung trial by automated quantitative in situ analysis.
Am ] Pathol, 2011, 178(1): 69-78.

Pereira S, Fernandes PA, Ramos MJ. Mechanism for ribonucleotide
reductase inactivation by the anticancer drug gemcitabine. ] Comput Chem,
2004, 25(10): 1286-1294.

Bepler G, Sharma S, Cantor A, et al. RRM1 and PTEN as prognostic
parameters for overall and disease-free survival in patients with non-small-
cell lung cancer. ] Clin Oncol, 2004, 22(10): 1878-188S.

Jordheim LP, Seve P, Tredan O, et al. The ribonucleotide reductase large
subunit (RRM1) as a predictive factor in patients with cancer. Lancet Oncol,
2011, 12(7): 693-702.

Rosell R, Danenberg KD, Alberola V, et al. Ribonucleotide reductase
messenger RNA expression and survival in gemcitabine/cisplatin-treated
advanced non-small cell lung cancer patients. Clin Cancer Res, 2004, 10(4):
1318-1325.

Lee JJ, Maeng CH, Baek SK, et al. The immunohistochemical overexpression
of ribonucleotide reductase regulatory subunit M1 (RRM1) protein is
a predictor of shorter survival to gemcitabine-based chemotherapy in
advanced non-small cell lung cancer (NSCLC). Lung Cancer, 2010, 70(2):
205-210.

Peters GJ, van der Wilt CL, van Triest B, ef al. Thymidylate synthase and drug
resistance. Eur ] Cancer, 1995, 31A(7-8): 1299-1305.

Hori T, Takahashi E, Ayusawa D, et al. Regional assignment of the human
thymidylate synthase (TS) gene to chromosome band 18p11.32 by
nonisotopic in situ hybridization. Hum Genet, 1990, 85(6): 576-580.
Danenberg PV. Thymidylate synthetase - a target enzyme in cancer
chemotherapy. Biochim Biophys Acta, 1977, 473(2): 73-92.

Koehn EM, Perissinotti LL, Moghram S, et al. Folate binding site of flavin-
dependent thymidylate synthase. Proc Natl Acad Sci USA, 2012, 109(39):
15722-15727.

Sorensen JB. Pharmacokinetic evaluation of pemetrexed. Expert Opin Drug

00000
www.lungca.org



* 500 -

26

27

28

29

rb [ g 2 5201446 J1 45174 45 61 Chin J Lung Cancer, June 2014, Vol.17, No.6

Metab Toxicol, 2011, 7(7): 919-928.

Liu Y, Yin TJ, Zhou R, et al. Expression of thymidylate synthase predicts
clinical outcomes of pemetrexed-containing chemotherapy for non-small-
cell lung cancer: a systemic review and meta-analysis. Cancer Chemother
Pharmacol, 2013, 72(5): 1125-1132.

Nakagawa T, Tanaka F, Otake Y, et al. Prognostic value of thymidylate
synthase expression in patients with p-stage I adenocarcinoma of the lung.
Lung Cancer, 2002, 35(2): 165-170.

Guo HQ, Zhao Y, Lu JY, et al. Clinicopathologic feature of thymidylate
synthase expression in non-small-cell lung carcinoma. Ai Zheng Jin Zhan,
2011, 9(5): $85-587. [ SRHLZE, M, Fili VI BH, 45 TSAEAR/ NNt 21
U FR A AT BRAERAE. S HE I, 2011, 9(5): 585-587. ]

Scagliotti GV, Parikh P, von PJ, et al. Phase III study comparing cisplatin plus
gemcitabine with cisplatin plus pemetrexed in chemotherapy-naive patients
with advanced-stage non-small-cell lung cancer. J Clin Oncol, 2008, 26(21):
3543-3551.

30

31

32

Ceppi P, Volante M, Saviozzi S, et al. Squamous cell carcinoma of the lung
compared with other histotypes shows higher messenger RNA and protein
levels for thymidylate synthase. Cancer, 2006, 107(7): 1589-1596.
Peterson P, Park K, Fossella F, et al. Is pemetrexed more effective in
adenocarcinoma and large cell lung cancer than in squamous cell carcinoma?
A retrospective analysis of a phase III trial of pemetrexed vs docetaxel
in previously treated patients with advanced non-small cell lung cancer
(NSCLC): P2-328 . ] Thorac Oncol, 2007, 2(Suppl. 4): s851.
Sun JM, Han J, Ahn J§, et al. Significance of thymidylate synthase and thyroid
transcription factor 1 expression in patients with nonsquamous non-small
cell lung cancer treated with pemetrexed-based chemotherapy. ] Thorac
Oncol, 2011, 6(8): 1392-1399.
(ki 2014-03-15 fE[1: 2014-04-05 )
(AR e )

Cite this article as: Li P, Kang XZ, Chen KN. Clinical Significance of ERCCI, RRM1 and TS in Non-small Cell Lung Cancer.
Zhongguo Fei Ai Za Zhi, 2014, 17(6): 496-500. [ 215, FEIEAE, B 72 fiE. ERCCL, RRMUFITSFE /NI AR Ailigi =R (4 I PR T L. o
[ fifi8a 227, 2014, 17(6): 496-500.] doi: 10.3779/j.issn.1009-3419.2014.06.11.

00000
www.lungca.org





