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[ Abstract ] Background and objective Currently available studies on the polymorphisms of drug-metabolizing
enzymes and their chemotherapeutic effects in non-small cell lung cancer are not consistent. In the present study, the rela-
tionship of the gene polymorphisms of cytochrome P450 1A1 (CYPIAI), cytochrome P450 2E1 (CYP2EI), cytochrome
P450 2D6 (CYP2D6), and glutathione S-transferase M1 (GSTM1) enzymes with chemotherapeutic effects were investi-
gated. The effects of these relationships on the survival of advanced non-small cell lung cancer patients were also examined.
Methods Four drug metabolism enzymes were genotyped in lung cancer patients by polymerase chain reaction (PCR)
and PCR-restriction fragment length polymorphism. These patients were followed for five years. Results The chemo-
therapeutic effect on patients carrying B-type CYPI1AI and null-type GSTM1 was better than on those carrying other types
(P<0.001). The chemotherapeutic effect on patients carrying A-type CYPIAI was better than on those carrying the B and
C types when non-platinum drugs were administered (P=0.041). The chemotherapeutic effect on patients carrying null-
type GSTM1 was better than on those carrying the functional type when platinum drugs were administered (P=0.011). The
four enzymes did not affect the overall survival (OS) of advanced non-small cell lung cancer patients (P>0.05). Conclusion
The chemotherapeutic effect on patients carrying A-type CYP1A1I was better than on those carrying the B and C types
when non-platinum drugs were administered. The chemotherapeutic effect on patients carrying null-type GSTM1I was bet-
ter than on those carrying the functional type when platinum drugs were administered. The four enzymes did not affect the

OS of advanced non-small cell lung cancer patients.
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Tab 1 General characteristics of the subjects Tab

% 2 CYP1A1. 2E1. 2D6FAGSTM1EE 5> E51#1F 5]

2 The primer sequences genotyping CYP1A1, 2E1, 2D6 and GSTM1

Response  Noresponse P Gene Sequences of primers

Gender 0.091 GSTM1 P1:5 -GAACTCCCTGAAAAGCTAAAGC-3’
Male 43 37 P2:5 -GTTGGGCTCAAATATACGGTGG-3’
Female 33 14 B1:5 —~CAACTTCATCCACGTTCACC-3’

Age (yr) 0.305 B2:5 -GAAGAGCCAAGGACAGGTAC-3’
Mean 56.7 54.8 CYP1A1 P1:5 -TAGGAGTCTTGTCTCATGCCT-3’
Range 22-82 24-78 P2:5 - CAGTGAAGAGGTGTAGAAGCT-3’

Histological type 0.130 CYP2E1 P1:5 -TTCATTCTGTCTTCTAACTGG-3’
Squamous cell carcinoma 16 14 P2:5 -~CCAGTCGAGTCTACATTGTCA-3’
Adenocarcinoma 30 20 CYP2D6 P1:5" - CCATTTGGTAGTGAGGCAGGTAT-3’
Other 30 17 P2:5 - CACCATCCATGTTTGCTTCTGGT-3’

M T2 34 5 6 M 1 2 3 4 5 6 7 8
331 bp
331 bp 242 bp
242 bp 147 bp
1 GSTMTEESE, M:PUCI9RE ; 1. 2. 5iKi&E : BRFEEIGSTMT B 2 CYPTATERESE, M:PUCI9RE ; 2. 3iki# : ABICYPTAT (340

(268 bp) ;3. 4. 6ikif : BFAZEIGSTMT (268 bp #4215 bp) .
Fig 1 GSTM1 genotyping. M: PUC19 marker; 1, 2, 5 lines: null-GSTM1
(268 bp); 3, 4, 6 lines: wide-type GSTM1 (268 bp, 215 bp).

501 bp
331bp

B 3 CYP2ETERE S E, M:PUCI9%RE ;1. 2. 3: ABICYP2ET[Rsal(+/+)/
Pst1(-/-)], Piki& (410 bp) , Riki& (360 bp) ;4 :BECYP2ET [Rsal(+/-)/
Pst1(+/-)], Piki& (410 bp#1290 bp) , Riki& (410 bpF1360 bp) ; 5: CAICYP2ET
[Rsal(-/+)/Pst1(+/+)], P 3ki&i (290 bpFa120 bp) , Riki& (410 bp) .

Fig 3 CYP2ET genotyping. M: PUC19 marker; 1, 2, 3: the A type of CYP2E1
[Rsal(+/+)/Pst1(-/-)], P line (410 bp), R line (360 bp); 4: the B type of CYP2ET
[Rsal(+/-)/Pst1(+/-)], P line (410 bp, 290 bp), R line (410 bp, 360 bp); 5: the C
type of CYP2ET [Rsal(-/+)/Pst1(+/+)], P line (290 bp, 120 bp), R line (410 bp).

bp) ;4. 5. 6. 8iki# : BEICYPIAT (340 bp. 240 bp#1100 bp)
1. 7iki& : CEICYPTAT (240 bp#A100 bp) .

Fig 2 CYP1AT genotyping. M: PUC19 marker; 2, 3 lines: the A type of
CYP1A1 (340 bp); 4, 5, 6, 8 lines: the B type of CYP1AT (340 bp, 240 bp,
100 bp); 1, 7 lines: the C type of CYPTAT (240 bp, 100 bp).

I

M 1 2 3 4 5 6 7
242 bp
111 bp
47 bp
B 4 CYP2D6ERE4SE, M : PUCIOFRRE ; 1. 2ikiE : BFAER

CYP2D6 (213 bp#A59 bp) ; 3. 4iki# : REAECYP2D6 (112
bp. 101 bp#159 bp) 5. 6. 7iki# : Z&ECYP2D6 (213
bp. 112bp. 101 bp#A59 bp) .

Fig 4 CYP2D6 genotyping. M: PUC19 marker; 1, 2 lines: the
w/w type of CYP2D6 (213 bp, 59 bp); 3, 4 lines: the m/m type
CYP2D6 (112 bp, 101 bp and 59 bp); 5, 6, 7 lines: the w/m type
CYP2D6 (213 bp, 112 bp, 101 bp and 59 bp).
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Tab 3 The relationship between the polymorphisms of 4 kind enzymes and Tab 4 The relationship between the polymorphisms of GSTM1, CYP1AT and
chemotherapy effect chemotherapy effect
Genotyping Chemotherapy X2 P CYP1AT GSTM1 Chemotherapy effects X? P
Response  Noresponse Response  Noresponse
GSTM1 Null 53 23 771 0.005* A Null 22 9 0.099 0.507
Non-null 23 28 Non-null 15 5
CYP1A1 A 37 14 5206  0.023* B Null 23 8 13134  <0.001*
B 29 26 Non-null 6 18
C 10 n C Null 8 6 ** 0.361
CYP2E1 A 1 28 0.661 0.719 Non-null 2 5
B 24 18 *P<0.05; **Fisher’s exact test.
C n 5
CYP2D6 w/w 28 15 0756  0.685
w/m 23 17
m/m 25 19
*P<0.05.
=5 CYPIAIS S ST ARNXR
Tab 5 The relationship of CYP1A1 polymorphisms and chemotherapy programs
Chemotherapy programs CYP1AT Chemotherapy effects X2 P
Response No response
Platinum-drugs A 12 5 1.632 0.442
B 17 10
C 3
Non-platinum-drugs A 25 9 6.365 0.041*
B 12 16
C 7 7
*P<0.05.
% 6 GSTMIETSESHITARMAR
Tab 6 The relationship of GSTMT polymorphisms and chemotherapy programs
Chemotherapy programs GSTM1 Chemotherapy X2 P
Response No response
Platinum-drugs Null 22 6 6.653 0.011*
Non-null 10 13
Non-platinum-drugs Null 31 17 2391 0.096
Non-null 13 15
*P<0.05.
x7 MEEELRAREFNNER
Tab 7 The analysis of survival in the lung cancer patients
Factors The median survival time (month) The median survival time 95%(CI (month) P
Chemotherapy effects Response 10 5.254-14.746 0.001*
No response 5 3.251-6.749
Chemotherapy programs Platinum-drugs 5 1.501-8.499 0.011*
Non-platinum-drugs 10 6.898-13.102

*P<0.05.
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Tab 8 Multivariate analyses of prognosis factors
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5 AMES. LITRUR. LT A
REBREEFZHEBMXR, A
GSTMIS5BEEHFZEXR ;
B:CYPIATSBEEHFZE X
R,C.CYP2ZEN58EXEZ
B%%& ;D :CYP2D65EEHE
FZEXR ELTARSE
EEHFZHEXR (CP:kFFH
R) JFIAFRRERELER
ZE*XFE (CR: LRk
Fig 5 The results of the as-
sociation between 4 enzymes,
chemotherapy response and
chemotherapy programs and
patients survival. A: the effect
of GSTM1 on the patients sur-
vival; B: the effect of CYP1A1
on the patients survival; C:
the effect of CYP2ET on the
patients survival; D: the effect
of CYP2D6 on the patients
survival; E: the effect of che-
motherapy program on the
patients survival (CP: chemo-
therapy programs); F: the ef-
fect of chemotherapy response
on the patients survival (CR:
chemotherapy response).

Factors B Wald P
Histological type 0.028 0.063 0.802
GSTM1 0.000 0.000 0.998
CYPI1A1 -0.119 0.510 0475
Smoking -0.046 0.133 0.716
CYP2E1 0.01 0.003 0.954
CYP2D6 -0.213 2138 0.144
Chemotherapy programs -0474 3.797 0.051
Chemotherapy effect 0.899 12.007 0.001*
*P<0.05.
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Tab 9 the effect of chemotherapy programs and chemotherapy effect on patients survival

Factors B Wald P
Chemotherapy programs -0.393 4623 0.032*%
Chemotherapy effect 0.548 8.691 0.003*
*P<0.05.
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