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Study on the Correlation between CYP2D6 Gene Polymorphism and
Endocrine Therapy with Tamoxifen on Breast Cancer Patients
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[ Abstract | Objective: To investigate the correlation between CYP2D6 gene polymorphism and endo-
crine therapy with tamoxifen (TAM) on breast cancer patients. Methods: 153 cases of breast cancer
patients who were treated with TAM endocrine therapy were selected as the research object, and the
CYP2D6 gene polymorphism were detected by PCR. To research the correlation between genotype and
clinical pathological parameters, serum TAM, 4-OH-TAM concentration, adverse reaction, 3 years
and 5 years disease-free survival rate, carcinoma recurrence rate and mortality rate of patients; multi-
variate Logistic regression analysis was adopted to analyze the influencing factors of endocrine therapy
clinical efficacy in patients with breast cancer. Results: The genotype ratios of Wt/Wt, Wit/ * 10 and
% 10/ % 10 of objects were 45. 10% (69), 39.87% (61) and 15.03% (23) respectively. There
were no significant differences in the clinicopathological parameters of the three genotypes of Wit/ Wt,

Wt/ % 10 and * 10/ * 10 in terms of age, carcinoma diameter, lesion type, TNM staging and axillary
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lymph node metastasis (P >0.05). The serum concentrations of TAM and 4-OH-TAM in patients with
Wit/ Wt and Wi/ # 10 genotypes were obviously higher than those of * 10/ % 10 genotype (P <0.05).
The proportion of no adverse reaction in Wi/ Wt genotype was obviously lower than that of Wt/ % 10 and
% 10/ * 10 genotype (P <0.05). The recurrence rate and mortality rate of Wt/Wt and Wt/ * 10 gen-
otype patients were obviously lower than that of * 10/ % 10 genotype (P <0.05). There was no signif-
icant correlation between Wt/ Wt and Wt/ * 10 genotype in 3 and 5 years”disease-free survival rate (P
>0.05). Multivariate Logistic regression analysis showed that the effect of endocrine therapy by TAM
in breast cancer patients was significantly related to age, tumor size, axillary lymph node metastasis,
CYP2D6 genotype and TNM stage (P <0.05). Conclusion: CYP2D6 gene = 10/ * 10 genotype pa-
tients after TAM treatment illustrated low blood concentration, high recurrence rate and mortality rate ,
the genotype could be used as independent predictors of breast cancer patients with tamoxifen treatment
and prognosis.
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WIRIT I 153 GIFLAE B E AR & H AR IR
<58 %75 i =58 % 78 fi], Bl H A% <2 em 69
Bl =2 cm 84 {5, S 9 117 i /Nit9iE 36 4,
TNM 53800 1 49927 5] 11 59 74 13 52 451, Joh s
W A5 55 5% 26 4] A MCEs ik A5 % 88 127 ], A
LRRAE A AL Wrbm v 0 D e LM o AR
AT FLR AR A R R S #4178 — 0T A
TAM ZEGRTT Sk e g6 iR ER PR
HLINM G000 T~ TR, e R e Rl e % . HE
BRARE : i 5 ke SO b e 76 3, IR b A P 245
P s A2 e TAM A 9 25 9 2, 1% | I DR
RO B S, B I A R g B, SO
VIt # o

1.2 BRIk

1.2.1 FEACRSE K DNA 4280 FARJEE 2 R
=, R H A WKL 3 mL, & T EDTA
HUEEHE SR H = % R B0 P (T, Sigma )
3 000 r/min B5.0> 10 min, 43 B M1 3¢ ; 5% J] DNA 2
&5 (21, Sigma ) FEHFEAS DNA | #4520 B8 ™ %
P BEULAA AT KR BUS 1) DNA FEARLRAET - 80 C
vKARTR A

1.2.2  CYP2D6 F: R R & PCR 3% W &
CYP2D6 F:[H Y | 38 155 NCBI GenBank %58 J&E 25 %
CYP2D6 3£ 5 ff) DNA 751, R F prime5 # 4R35
PG IF 5. CYP2D6 FE[H IE 17 51 1 )7 51 5'-
CCATTTGGTAGTGAGGCAGGTAT-3', J% [i] 8| ¥ |
%1 5'-CACCATCCATGTTTGCTTCTGGT-3"; 5| ¥y 4
B EiE A TAEY) TR A FRA Rl 7. 20 pl
PCR S Wi iAZ : 10 x PCR ZE i 2 pl FEZA DNA
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2 WL ANTP( &% 2.5 mmol/L) 1 pL TagDNA &
fiff (W< BE 10 U/wL)0.5 L iE M 5147 (10 wmol/L)
1.0 L 2 m5# (10 pmol/ L) 1.0 pL.ddH,0 %p
£ & 20 pL, PCR 34 2 i 55 44:95 °C 15 min il
AFE 95 C 45 s BHE,60 C 30 s GBk,72 C 15 s,
FEfi G PR 40 P72 °C (10 min 4 C A ORI, B
PCR 7745 10 wL, [ e A Hphl BRI N DI,
F 37 CHMA T 1 h;HCPCR P24 5 wl, 100 V H,
F 2645 T SRR BRI (2. 5% ) HLTK , £ 30 min J57E
SOMT N HATE R E
1.2.3 SR - B il E TAM (4-OH-TAM
MZGHESE @35 A WO 5% 4 CAPCELL-
PAKCI8MG ¥4 C18(4.0 mm x3.0 mm,5 pm) ,
ZAATAE(100 mm x 2.0 mm,5 pm) , #E{E N 20 C;
WA A B 3528 0. 02% R K% i S 0. 02%
PR PP TSV, B B2 BRI 50 min B (A2 B = 60: 40, 1
~4 min B A: B =5:95,5 ~15 min B} ,A: B =60:
40 N 0. 2 mL/min, 5% R T i 855 8 1,
TERG TR % Dy 295 °C, WG L [ 5 B AN
Fegp i 29 5.0 kV K 12 Vs 5% J s L B 1 s il
(SRM) J5 X g 25 v #EAT A I, B 3 0 2%
ff:. TAM . 4-OHTAM 4> %] & (372.3 — 327.1,
249.0) .(388.3-—343.1,223.0), NFr. 5L N
(260.2—183.0) . M5E L JRANT « 1) 200 L. il 375
FEARHIA 10 L INFRIEEST , )RS 97 Im A3 B
WOECHE: #NRE =95:5) 1 mL, 5% i iEs= 7 4
P53 5 min, 15 000 r/min &[> 3 min; K 700 wL
FEAHUHE TR EP 4 (BUA% 2 mL) 1,37 C
TR N HET 5 R 100 Wl S 3598 (0. 01% HRIK «
0. 01% HIFR Il =50: 50) AT H 4, R i i
¥R 5 min, 15 000 r/min &5.0> 3 min, % 10 L
2 [ S AT T
1.3 g IR

g LRI B CYP2D6 Sk [H 22 25 1M v 5 Ak
PRI A T D0 o OIS () 6k R B 2L e A AR
I EAR VHZURAL TNM 73 3 DL e R ik 2 45 5%
B 1 D0 55 I R 5 B 2 HO 0 7 78 22 5, W8
CYP2D6 & [F A [F] 5 [N 784 2L B o J8 5 TAM ¢ 4-
OH-TAM 1) IfiL 37 #¢ S5 5 308 e Fi 3 ol ] Bl 95 55 05
3, 105% CYP2D6 & K AN [m] 3 5 AU 2 2 7F TAM Py
SRWRYT IR AN B3 AR K S AR I JO R AR A
999 5 e S SB A BT OO (Bl U7 R H S
2017 4212 [ 31 H) , 534 CYP2D6 JE[H 22 75 1A
SRR Y 5 X SR BRI AH DG o SR Logistic 27T

(6] =3 A 52 2L B s S TN 20 MR T T R ABOCR 1Y
1.4 SEil2airik

K1 SPSS 20. 0 it #f4 (3£ IBM 24 F) ) &b
RS T ORER I8 + FRifE2E (v £5) FOR,
A ] LR FH B TR 3R 26 0 W sl 3 a5 52 0 o 1
203, PR FL R Y LSD-0 46 56y 5 1 5 55 kR A
B (% ) Fms, 418 LK A x° K565 ok H
Logistic 22 7t 8] I3 43 #7 5% Wi FL AR 8 28 38 9 40 W6
JTIRRECR RN ZR . P <0.05 fRFEEFA LI

2 #R

2.1 FLIRE B E CYP2DO6 FE[H A

FLARIE 35 CYP2D6 JE [ YA I 45 2R 7
153 il ZL AR A TR R P B W/ Wi W/ 10 |
10/ = 10 #4354 69 fi. 61 #.23 f, 455 5
45.10% 39.87% .15.03% ,
2.2 CYP2DO6 FEH R 5IG R EESE L R

RN, FUE B CYP2D6 S Wi/ Wi,
Wt/ # 10, * 10/ % 10 FE 5 7 5 328 42 0% | o B
o ZHZIZER TNM 43309 DA e 4k B 45 5 R 156 O
Tk, R TIgt2#E L (P >0.05) , )Lk 1,
2.3 A CYP2D6 K& R 2L Mg 8 1L TAM
J% 4-OH-TAM /K-

Wt/ Wt BLRI A f Wi/ o+ 10 PR AU 2 B i i
[ TAM IfiL 5 v BE B i /& T = 10/ % 10 JE R B £
L EFHAGI#E X (P <0.05) ; W/ Wt [
RUZL R A TAM IS R BE & T W/ + 10 R
BH HH W ZE RIS #E (P >0.05) ; W/
Wi 3 N 78 Je Wit/ s+ 10 JE PR 28 2 B 93 f8 35 4-OH-
TAM [l 35 W& B B 2 5 T+ 10/ % 10 LR R R 3,
Wi/ Wt KA 2L B i J s W B 5 T W/ = 10 JE [
REE,2 EMEKRER BARITFE L (P <
0.05), W2,
2.4 R[A] CYP2D6 JE PRI R ZL Mg 8 5 1 TAM R
RS0

CYP2D6 F:[R Wi/ Wt JE PR Y Z i de i b o
AN P EL BB B AR W/ 10, # 10/ %
10 piAp AR B 3, 2R B A G E L (P <
0.05) ; Wt/ # 10 Fh IJCAS R Je g 35 i i b 3] ) g A1
T+ 10/ % 10 FERRIUBRE H K 1] 22 5 o512
HY(P>0.05), %3,
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# 1 CYP2D6 % AECEEFRASERARESHNX R (n=153)
Tab.1  Correlation between gene polymorphlsm genotype of CYP2D6 and clinical pathological parameters
CYP2D6 HeH 27 s K (n, % )
TiH n ¥ P
Wi/ Wt Wt/ * 10 * 10/ % 10
gBits 0.402 >0.05
<58 % 75 33(44.00) 29(38.67) 13(17.33)
=58 % 78 36(46.15) 32(41.03) 10(12.82)
iR B AR 1.426 >0.05
<2 cm 69 27(39.13) 33(47.83) 9(13.04)
=2 cm 84 42(50.00) 28(33.33) 14(16.67)
YR 1.722 >0.05
S 117 47(40.17) 52(44.44) 17(14.53)
SN 36 22(61.11) 9(25.00) 6(16.67)
TNM 4314 1.043 >0.05
14 27 7(25.93) 16(59.26) 4(14.81)
11 39 74 36(48.65) 28(37.84) 10(13.51)
|| B0 52 26(50.00) 17(32.69) 9(17.31)
TS R L4 e 7% 1.251 >0.05
T 26 9(34.62) 10(38.46) 7(26.92)
i 127 60(47.24) 51(40.16) 16(12.60)
*®2 AR CYP2D6 F[F A FL 8 B & i TAM 2.5 AN[F] CYP2D6 B PR RU L i 28 2 1) s &2

F 4-OH-TAM K F(x +s,n=153)
Tab.2 Correlation between gene polymorphism

genotype of CYP2D6 and serum concentration
of TAM and 4-OH-TAM

— . I3 (pg/L)
TAM 4-OH-TAM
WU/ Wt 69  225.14+42.18  4.71 +0.85
WU/ * 10 61  219.80 £38.26  4.12+0.77
+ 10/ % 10 23 193.44 +38.33 2.93 £0.59
F 8. 687 9. 335
P <0.05 <0.05
*®3 A[H CYP2D6 FHA I m B

o TAM B R f (n =153)
Tab.3 Correlation between gene polymorphism
genotype of CYP2D6 and adverse
reaction of TAM

AR (n,% )

S ST TR T %

Wt/ Wt 69  23(33.33) 30(43.48) 16(23.19)

Wt/ * 10 61 10(16.39) 15(24.59) 36(59.02)

%10/ % 10 23 3(13.04) 5(21.74) 15(65.22)
X2 7.215 5. 106 4.586
P <0.05 <0.05 <0.05
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CYP2D6 FLH Wi/ Wt FL % Wi/ = 10 3L
RIZLMREE R R R R AL T + 10/ % 10 SE R A
BEEFEASRIT¥E L (P <0.05); Wi/Wi Jt
PRI T Wt/ s 10 J PR 780 20 M 0 FB A AE T R B R AIG
F o+ 10/ + 10 FEHBEH, H R BA 5 2#E X
(P<0.05) ; Wt/ Wt ZLH I Wt/ # 10 35 R R s
BEIBIT IR EFRRICT-REF TG 2E X
(P>0.05), .32 4,

4 T F CYP2D6 LR L e B & 0
fit B B R E R (n=153)

Tab.4  Correlation between gene polymorphism
genotype of CYP2D6 and carcinoma recurrence

rate and mortality rate of breast cancer patients

FE R n MEE R (n, %) T (n,% )

W/ Wi 69 2(2.90) 2(2.90)

Wt/ * 10 61 3(4.92) 2(3.28)
%10/ % 10 23 6(26.09) 4(17.39)
¥ 7.215 4.586
P <0.05 <0.05

2.6 A[F] CYP2D6 FERRUFL RS HEH RO A7)
CYP2D6 F:[] W/ Wt 5 Wt/ = 10 3 [H 75 7L It

oA 3 4R S AR TON AR AE B LU T+ 10/ %
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10 ZERFY R E H] (P <0.05) , WK 5,

&5 I CYP2D6 # A 3L RiE
B W T £ 7 H
Tab.5 Correlation between gene polymorphism
genotype of CYP2D6 and disease-free survival

rate of breast cancer patients

oI LA (n, % )

2 IS

2.7  FLAREECE TAM SR Y7 AR B Z 11 Logis-
tic Z 6 H 5T

ZHF Logistic A5 Hras 5 won , ZLARE &
HRH TAM HEAT N 40 I8 3A T PO RICR 5 450 R
KN BT IR 2556 85 . CYP2D6 JLR AL &% TNM 4
W EAROC (P <0.05) , 5 H 2R DL R AR Bt it TG
FHFKNE(P >0.05) , L3 6,

34E 54

Wt/ Wt 69 39(56.52) 13(18.84) 3 itig

Wt/ = 10 61 25(40.98) 7(11.48)

10/ % 10 23 4(17.39) 1 (4.35) ?Lﬂ%%ﬁ*ﬁﬁﬁﬂﬁﬂﬂ@%ﬁﬂ*@,/Hjifﬁ'fj
pe 6. 960 5.319 B FREFER R, fageit, IE LR
P <0.05 <0.05 fBF P ER PR B T 7 L AR e o i IR 32 L

k6 FLiE BE TAM %7 B R % v B & 19 Logistic % 7 B 3 A
Tab.6 Multi-Logistic regression analysis of TAM therapy treatment efficacy
influencing factor of breast cancer patients

S mIHFR £ (B) FrUER (SE) Wald P OR(95% CI)

AE 1.859 0. 638 5.020 <0.05 6.628(3. 159 ~10. 345)

Jifrsga /N 1. 685 0. 541 4. 425 <0.05 5.202(2.368 ~8.414)

N 72 1. 669 0.623 4.298 <0.05 5.514(2.693 ~9.742)

CYP2D6 3[R I 1.752 0.578 4.968 <0.05 5.112(2. 006 ~8.579)

TNM 43 40] 1. 853 0.616 5.113 <0.05 4.628(3.021 ~7.113)

H 2R 0. 605 0.382 1.203 >0.05 0.660(0. 484 ~1.986)

1 o o 0.517 0.371 1. 087 >0.05 0.703(0.412 ~2.857)

KA TAM B8 7 77 2% ER FHAMEZLAR
FEIETIRYTY , TAM B MBS R A, R lh R
FEUESE IZ WA YT ER FHE 2L 6 AR 1A I AR 3K
BB, A BERK B E A WD RERE &
AR BRI, 7SR B TAM 3697 9 ER B FLIR
FEERE T ARCRUH 50% , HAE A 250G Be
R B AR BE ARG e R R 3
TR 25 s B0, — ELHBE TAM Wit 25, 2onf B 1 i
PR R DR R W] AR 2 R T S5
TAM T2 , 43 5 52 (R kK7 F b, S 80Tk
JEUA 80 2% 52 T 3 v 6 35 Ak DY 145 A ol D 7 1
TR, TR B AR K N T 32 A R R BT
IEAh, B F TAM & —F a2y, oA 5 i ik
FAE AR SR, TR 9 RT UE 40 I 6 E PASO i
(CYPAS50) n] 4 HeAE Ak kg BAT SR M A A 1 7
Wy, I e AT TR S

CYP450b & — 28 A {4 P 25 9 Al i) 3= 2 g
HEFH ML A, Z R E A LA RN IIRE, 68
A B I IR TR e A oK s 4 o, 2 T HE
BriksN 7, CYP2D6 J& T CYP450 Z I bR 2 —,

AR LB CYPAS0 SR 119 4% , {H CYP2D6
Z 5T TAM SFZF 25918 . CYP2D6 ] i
AP TAM 248 5% 4k 2 4-OH-TAM, 4-OH-
TAM (HTBERCR MR , L5 ER Mg Gt )M
ik TAM (#) 100 £i5, GEAE X} ER FHM: 3L AR I8 58 & 1
SR 0L P 94 9 AT AT AR IR o A,
CYP2D6 [ 5 % 7] 3 3 521 TAM [ii] 4-OH-TAM
VAL AR LS 257 . BRTE &40l T
W% CYP2D6 JER I Z TN, By 281k
SR SER 28 n] REXT CYP2D6 3 H T RE ™= A 5
i), DT 2 1 28 2 5 1) CYP2D6 i X TAM [y 24
PG R B AR AR Y 4-OH-TAM ¥k B, 52 69T
ROR . FEABFZE R, CYP2D6 HE[H Wi/ Wt &z Wi/ =
10 L [H 7Y (8 35 TAM [ 4-OH-TAM il 75 ¥k Ji 45 B &5
FF 10/ % 10 SER BB 245 RER K EFL
g B+ 10/ % 10 ZEH AU AT GBS L 52 CYP2D6
RN YiRe, FHEOLH IS CYP2D6 i 16 PE TR, A
S ) X TAM g AR ) 2 B2, B AIG M 25 v
g[Zl -22] .
AR EFRT ER BHAEZL IR 835 CYP2D6 B
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ZATEN S RS AT TAM 43 I0R Y7 J5 1 IR
BRI SRR T 1 SCR AR 2 (BRS04 R 5
L3, 4y Hr R AT B B 1 CYP2D6 SEE 4R
TRV A BUATFE R P 22 5%, Wi s e 1
TAM GI7 H I RAICR o ASBFST 45 8 2R, 153
B ZL IR R T W/ Wt Wi/ =10, = 10/ % 10 FEL[H
TR H AR I B A 414U TNM. 403 D) &%
5 IR L 25 e A I L4 TG (. 3 25 5 s W/ Wit [ Wit/
10 JE AR R 52 R KL TR B AR T + 10/
« 10 JERABI B H 3 4F 5 E R AE A B E S T
10/ % 10 FEFB, S3HTIA Ry, 45 R 5 AN [ 5k
NBFIE R 22 5 K

SR LR AR IR T RO B S, FLAR
R E ARG W W T I TR BAYT . M AT IR
BEXEFLIRE A T BITR YT £ B AR BT
SEIWNIRTT LA N A IAIRTT S . AT IMIAYT7E ER
PHPE LRI 2238 S T 30T R e PR o AR
Uk Z 2 Logistic A5y M1 25 R 8RB T
CYP2D6 F[H Z A5 A o5 JE R R 2 b, 2L iR
R TAM 547 N 40 W0 E 7 P RBORIE 5 45 0% R
KN BB R B ZE R LA B2 TNM 2330 i A0 6, 5
H R0 L AR5 TG A e o IR RN i
£ EL 25 S R AR 0 L Bz TNM 4309 A 4 g LI
HAT TAM PN 53 UAE 7 R 1 0 37 046 A, FLAAR
TN B IR AR K RS i L A5 R R |
TNM 3 H 768 e 114 R0 2 900 i 2

2z TR, CYP2D6 JEIH = 10/ = 10 H& 7 7 i
Bz TAM JRYT Ja VR Y I 245 9 BE AR VB R R %
FET 545 5 , i35 PR AR m A Sy F0m) LR R B AT =
AEEMERTT RO B ST R R 2R I PR P e
ER FHE 7L £ 9 00 MR YT 7 A1, g XA
SUSE R R AN
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