MmN MTHFRFfI MTR EEFH S HES
FLREAEEXKEH X R

WER M B, R, R EEA
(Ll R A R T2 7R M 5100805271 L A2 45 — BB B2 B 7 /% 1M 510080
3R TR BEBE, AR T 510120347 A BB A BE 74 M 510300)

O E.HM] IR SRR B, JEHT 5, 10— H % U A R AR R R (MTHFR )
rs1801133 H1 1 i 2 2 & U (MTR )rs1805087 22 A5 1 o 5 X e ey 2 i . [ 7 5 ] 2009 4F
10 H Z 2010 4F 7 H X582 Wi i 240 6130 e 3 S 8] s 300 [ 1 e (ARG /9 2466 (51 41 1% 43 B T
Fi %) B8 AT 1) o R A PR AR AN I REWCAE o DR B e S R P A SR 5 4 B MR BT (ICP-MS) K
MTHFR rs1801133 A1 MTR rs1805087 & (X #4 5k FH & it % Bl 3 06 M We /v 25 R AT ) 18] 5 3%
(MALDI-TOF-MS)J5 ¥ , 7E Sequenom V- &5 Al . [ 25 5 | 9 4 20 FwS BE 20 R o 55 4 22 S5 40 3
20 X (P=0.32). 151801133 il rs1805087 £ {51 2H Fl Xof Bt £ v B PR Y 43 A1 2 5 o e 12 1 X
(P>0.05), 1s1801133 Fll rs1805087 5 Mt X L M g & Az WUBS: AN A7 A6 22 AR FH (P>0.05) . [ 4518 ]
TEARWFIE AR D, A & BR i 5 7L B e KU 47 &6, MTHFR rs1801133 F MTR rs1805087 1
RN TR B R A TR A T X

IR L, LRI 5 S, 1030 FF 6 DU I R 30 I 5 PP 4 TR A i T

hESES R737.9 XEFIREA 0 XEHS.1004-0242(2013)06-0436-06

Arsenic and Polymorphisms in 5,10-Methylenetetrahy-
drofolate Reductase and Methionine Synthase and Breast

Cancer Risk

WEI Xue-ling', LIN Ying?, SU Feng-xi’,et al.

(1.The School of Public Health,Sun Yat-sen University,Guangzhou 510080, China; 2.The First
Affiliated Hospital ,Sun Yat-sen University, Guangzhou 510080, China;3.The Second Affiliated
Hospital ,Sun Yat-sen University , Guangzhou 510120, China)

Abstract; [Purpose] To examine the association of arsenic with breast cancer risk,and further
explored the modification effect of rs1801133 in 5,10-methylenetetrahydrofolate reductase (MTH-
FR) gene and rs1805087 in methionine synthase(MTR) gene on the association. [Methods] A total
of 240 cases with breast cancer and 246 age-matched persons with cancer-free who attended health
screening assessments were recruited from October 2009 to July 2010. Blood and urine speci-
mens were collected before treatment for patients and after interview for controls. The urinary con-
centrations of arsenic were measured by inductively coupled plasma mass spectrometry (ICP-MS)
and genotypes of rs1801133 and rs1805087 were detected by a matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry (MALDI-TOF-MS) platform (Sequenom,San Diego, Cali-
fornia, USA).[ Results ] The difference of urinary arsenic between case group and control group was
not statistically significant and neither was genotypes of rs1801133 and rs1805087. There was no
interaction between 1s1801133,rs1805087 and arsenic on breast cancer risk. [ Conclusion] In this
study,we do not find an association between arsenic with breast cancer risk,and there is no modi-
fication effect of MTHFR 1s1801133 and MTR rs1805087 on the association.

Key words: arsenic ; breast cancer; MTHFR ; MTR
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TR AR Y , MTHFR F1 MTR 3% [K () 5 UL 22 2500 45
31801133 F1 1s1805087 1E K Jy [ Aw i ¥ , 43 Ar Ik fitf
SRR R A R DGR S FL I 1 s TR 2 Y
PSR

I RS

1.1 WHRMIK

LA 2009 4F 10 H 2 2010 4F 7 A [ il
R 2 B i 5 — 2 e A5 — 16 Bt i ok L Pk L U O
HHER AR A A g N RS I 2L R AR 2
W B A AR BIF ST 0 42 270 i), Hovh 240 1) 54 JRFE |
MAEFIAE R (LA 75%~85%) . ML (£5
%) BUEIC S =X 1 B R] s A ] — 5 B 48 4H I B
B R R I B8 PR 2 A TC LR S iR L v R S
HEHEBR A L AL G o g sl o R SRR RIS
& 246 ], 5N B RN 91.1% , i WF e Xt G2 e
M S AELL L
1.2 #ERIGE

AWt LA A, & —HIIE %R
(8 A B T Il B A A NS . — A
SERRAE B R H SR E s kA Oy RN
FHAE G0 AR D06 Bl R s A AN AR B R sk
GRS A 9 9 20 1D DR BRI B 9 I h A 9
B BE S5 IR I7 H, X REZH 8 i 0] 4 A J5 i L it
FERURFE . AWF5E 28 1 K2 4 T AR 2= BBl 24 48
PR AT SR P X g & B s R S
1.3 FREN

WAL IR FE oy 25 TR B E R b & 3 e,
BT -80CHKA RAE & H B R ik BT R A 0l
995 B T8 e S92 30 A 00 v 2R AT PRA AR I, SR FH B
G TR GE (Agilent 7500ce ICP-MS, Agilent
Technologies , McMillan , TX ) A6 il [5] {37 25 As, B4
DU & [ B 455 5 081 5 6 R RE AR, Ko AR i ARG T

R aT, FH 0.5% SR 1:9 Lo F6 BEAE &
G JA 0 5 o ok R AR T S P AR R AT O A
il , PBRTE A BN FE A 0L 30s, FRE 25s,
53K, Kl — AT, T 0.5%H Al R M2 0.01%
Triton #EATEVE 155, ALK E 50 AFES & 5 4
Jo A i (B o i B 38 R & ), R R S R
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BIG/NT 10% , T34 6.4% ; HAGI T BR M 0.5mg/L,

WA 0 03 R B LT v B2 PR I B g/
LB A4S B WLEF AR B (/L) 14 75 A S i 2 8% 7K OF (g/
), LATH R PR L 3 K IR T BE A 52 0
1.4 EFEBESH

fdi Fil TIANamp 3£ K 20 DNA 42 B 57 & (Tian-
Gen Biotech Co.,Ltd.,Beijing,China) &4k & 1 H
LA DNA il FH 356 5 4l B SO ik i/ Hl 56 A 7 i )
Ji 3% (MALDI-TOF) , £ Sequenom “F- {5 (San Diego,
California, USA ) ifF 47 35 A A6 0 | 7 A7 #8 4E £h &l
BAR N G4 WA G2 Bk AT . fER B4l
rs1801133 F1 rs1805087 13 £ 43 %Il Al My A M 233 4]
(97.1% ) F1 232 1] (96.7% ) ; £ XF B4l v | PR A5 45 4%
IS 237 141 (96.3% ) F1 236 141 (95.9%) . Wiy s,
HE PR AU AE X B A 1 43 A5 AF & Hardy-Weinberg °F
fi
1.5 SZitFEaE

fifi I EpiData3.0 B A WK 5% A ¥c¥E , & H
SPSS13.0 #ATGE 40 M1 o A 1 BT 1 Bl b 1 22
ik, 22 5 BRI ¢ K g @ PERORHI LB R 7
fr g, 2 D ER K 28 HAE 43 B ok AR 2544 Logistic
] AR AR T 21 K RT g ) LR AR 19 i 5 TR 22 (an 4
1 S WRAR 0 W0 AE IS AF ) 99 A Logistic M4 J5 72,
TS OR (A S H: 95% v 5 X |, H W&
F14) R 3R T 245 S L A A N R R S BEAE . A 4
TR Y LD a=0.05 7E K e bR i, SR FH SUI A

21 ROIAESRAANBFSFERE LI REHEX
e L

T A BT 5 R 486 ], oA B 41 240
i), X HRZH 246 1] 9 (1 20 - Y 4R850 50.111.7 %,
Xof B ZH - Y AR Sl 51.6212.0 %, W 4 AE I3 2% 5+ 6 40
T B L(P=0.15), 9% B2 5 % B8 4L A L IR 20 2
JE RS T RO I R IR AR A
JEHEBUBMI) WIEIAE RS 46 AR T LS N R 1)
o1 22 5 TG i 2 X (Table 1),
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Table 1 Characteristics of breast cancer case group and control group OSSN k- e O TR LA
Pl EHHEERX,

Case group Control group

Characteristic N % N % ¥
PN - - % os 23 FRESREES MTHFRrs1801133
ge (years . ; _ .
<40 50 208 50 203 I MTR rs1805087 X | R & &
40~60 146 608 141  57.3 EXBEH X F
>60 44 183 55 224 P MTHFR rs1801133 1 s
Mean 50.1£11.7 51.6£12.0 1.44*  0.15* B A H P CC N2 R L CT.TT
Education 17.64  <0.01
B P o3 YAN
Junior middle school or below 102 425 66  26.8 R CTITT 5 3L B A OR f9)
Senior middle school 74 308 118 480 524 0.78 (95%CI: 0.53~1.16)
College or above 58 242 62 25.2 0.76 (95% CI. 0.40~1.44).0.78
Unknown 6 23 0 00 (95%Cl: 0.54~1.12), JAHE %I
Marital status 3.22 0.20 - a6 ~ s
Never married 14 5.8 11 4.5 j%fﬂ; He E]/J_[ti‘ e PR B R
Married/living as married 208  86.7 214 87.0 JC A& PERUEE (Table 2).
Separated/widow 11 4.6 21 8.5 L MTR rs1805087 i 4 B
Unknown 729 0 00 AN B, GA GG B GA/
Body mass index (kg/m?) 3.42 0.18 GG 57 i KL% OR {8 43 51
<22 102 425 90 369
29~ 72 300 93 381 1.03 (95%CI; 0.65~1.64).1.28
25~ 64 26.7 61 250 (95%CI: 0.34~4.86).1.05 (95%
Unknown 2 0.0 0 0.0 CI. 0.67~1.64),
Age alt2n(1)enarche (years) . . o s 5.62 0.06 RATHE— 8T TR e
<12. . .
12.1-13.9 89 371 110 447 B 5 MTHFR rs1801 133 Fil MTR
=>14.0 100 41.7 80 32.5 rs1805087 X##Lﬁﬁﬁkimﬁﬁ%
Unknown 10 42 312 WAFTEALHAR N . A AL 5 i B
Menopausal status 9.54  0.002 RIS T — 2, 2o 7 As
Premenopausal 135 563 105 427 B8 351 4ifi A T BN =Y,
Postmenopausal 103 429 141 573 i ¥‘?j% = ’\]}%J ]jj:ﬁ
Unknown 2 08 0 00 PRAFIKF 5 FUIR R R OC R 45 2R
Age at menopause (years)* 1.89 0.39 5K )20 A —F (Table 3),
<450 3 M3 4 170 15 ZIHE Logistic 81 )7 B o 1
45;'(;)(“)50‘0 zg zzg Z; ;‘ii PR BE 5 151801133 28 A
>50.! 5 5
T He JF B %
Unknown 9 87 9 64 . WW{KI‘;"?‘TSIS(\)SOW )‘gﬁ
Parity 20.56  <0.01 YERTBICGE 27 3 (M s
0 30 125 19 77 5 PRI S EAE I P AE 50 A
1 99 41.3 152 61.8 047 #1 0.12).,
=2 Hhodez 75303 2.4 FRBRREE MTHFR 151801133
Family history of breast cancer 0.28 0.60 -
Absent 233 971 239 972 A1 MTR rs1805087 B F B 5 IR
Present 5 2.1 7 2.8 RIBRFEX R
Unknown 2 0.8 0 0 FR OB e B 1s1801133 FlI
#Student’s t-test. “Postmenopausal women only. rs1805087 v/ 15 5 FL 15 & B & 1y

Pys 73 il 7 44.6g/g 31.6pg/g F1 78.0pg/g; X MEZH 73 il S 46.4pg/g.  AHSCIG RS FEAE AR, WIMEIL R 2
33.0pg/g F 7T1.9pg/g, T LH IR B K B 03 A1 22 S RS0t 7 8 X (P=0.32),  {K(ER) .24 E 2K (PR) A F K
R L PR ALAR LE, b (s VR BE R AL F RGN FLIRIE S A AR 2] AR K I P32 A 2 (Her-2) %5, AT
OR=0.90(95%CI: 0.58~1.40),0.99(95%CI: 0.64~1.52), JHHECHNBFH AT PRI (1 K 43 100 7055 7% 175 100 45)
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M ZR, 5K T R e B AE S [) I PR 40 39 1 43
2% %A Gt 2¢ 3 L (P<0.05) 4, e LR T
FVE (Table 4) .

3o i

WV 25 56 T Bl 5 FUBRAR 2 £ A e B G 45
I BO, WREOR RGO R DT T

AR BIL ) A 5 35 0 P 4 R R A L B T D A
SR SE D A 0K LI A0 IS AR, Davey 5
WFFE R, JAE A — Bl A LA N 2 TR
R B UM 04 A B AR G ; Aballay 55108
I PPAR BT AR G R IR 22 B0 M DX 22 B A 19 K0 5800 A
55 T K AR A O AR B, S LR K
A T S M s Dantzig™ & BEL, 78 B[R {7 Jik £ 498 16 5
Hh U AT RE -5 LR S AR A O S AS YIRS B N AR

Table 2 Associations of breast cancer risk with creatinine-adjusted urinary levels of Arsenic,

polymorphisms in MTHFR (rs1801133) and MTR (rs1805087)

Case group Control group . .

Genotype N % N = OR (95%CI) OR (95%ClI)
Arsenic (ng/g)

<35.85 83 34.6 82 333 1.00 (reference) 1.00 (reference)

35.85~60.18 75 31.3 82 333 0.90 (0.58~1.40) 0.93 (0.58~1.49)

>60.18 82 34.2 82 333 0.99 (0.64~1.52) 0.96 (0.61~1.53)

P for trend 0.96 0.87
MTHFR(rs1801133)

€ 143 59.6 131 53.3 1.00 (reference) 1.00 (reference)

CT 70 29.2 82 333 0.78 (0.53~1.16) 0.87 (0.58~1.35)

TT 20 8.3 24 9.8 0.76 (0.40~1.44) 0.66 (0.33~1.32)

CT/TT 90 38.6 106 44.7 0.78 (0.54~1.12) 0.82 (0.55~1.22)
MTR(rs1805087)

AA 183 78.9 188 79.7 1.00 (reference) 1.00 (reference)

GA 44 19.0 44 18.6 1.03 (0.65~1.64) 1.13 (0.68~1.85)

GG 5 2.2 4 1.7 1.28 (0.34~4.86) 1.72 (0.39~7.54)

GA/GG 49 21.1 48 20.3 1.05 (0.67~1.64) 1.17 (0.72,1.89)

* Unadjusted OR ;" Adjusted for age, BMI, age at menarche, marital status, education, parity, menopausal status, and family history of breast cancer.

Table 3 Associations between creatinine-adjusted urinary levels of Arsenic and breast cancer risk stratified by

polymorphisms in MTHFR (rs1801133) and MTR (rs1805087)

Genotype  Arsenic Case group Control group OR (95%Cl)* OR (95%Cl)
N %o N %
MTHFR(rs1801133)

CC <35.85 50 35.0 44 33.6 1.00 (reference) 1.00 (reference)
35.85~60.18 43 30.1 47 359 0.81 (0.45~1.44) 0.79 (0.42~1.49)
>60.18 50 35.0 40 30.5 1.10 (0.62~1.97) 1.07 (0.57~2.04)

CT/TT <35.85 30 333 36 34.0 1.00 (reference) 1.00 (reference)
35.85~60.18 31 34.4 33 31.1 1.12 (0.57~ 2.25) 1.54 (0.69~3.44)
>60.18 29 322 37 34.9 0.94 (0.47~1.87) 1.18 (0.53~2.60)

P for interaction 0.55 0.47

MTR(rs1805087)

AA <35.85 54 29.5 64 34.0 1.00 (reference) 1.00 (reference)
35.85~60.18 60 32.8 57 30.3 1.25 (0.75~2.08) 1.33 (0.76~2.31)
>60.18 69 37.7 67 35.6 1.22 (0.75~2.00) 1.23 (0.72~2.09)

GA/GG <35.85 25 51.0 16 333 1.00 (reference) 1.00 (reference)
35.85~60.18 14 28.6 23 47.9 0.39 (0.16~0.97) 0.35 (0.11~1.11)
>60.18 10 20.4 9 18.8 0.71 (0.24~2.13) 0.79 (0.21~2.92)

P for interaction

0.09

0.12

# Unadjusted OR ;" Adjusted for age, BMI, age at menarche, marital status, education, parity, menopausal status, and family history of breast cancer.
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PN R AR NI AN S i R R A R Y
o AR K R 8 DX B8 R R AR Ml Ty M A b B R AT
D100 PR i AN AT R e IR 5 L
JRUBSAH O, RIS R T P e 5 O R 3 3 B0 7
HKOF, 3E— 2B AT L2 R R T R 5 X3
LEESSOE SIIIPR TN
HAWIEFEI, AR A RE 7 R A2 ik
FIASTR] PTG 2 e F S Ab A DA 2 P 1) 2 5 P
AL MTHFR JE A7 T 4 44K 1p36.3, /2 iR AL
B0 S BB AL 5, 10— FY 35 Y & R O B AR 5
F R D S 1R (] 2R 2 bk 202 (Hey) H2 32 511 R 0 &
R 4R A1 1) R A AR SR . T A A 1 PR Ak 7
o AR R G A 7 A 1Y S-IR 1T SR 2R ( S-adenosyl-
L-meth -ionine ,SAM) 24 N JCHLAAR i 8 I JEAE{A T
FF LA B0 3 % 1] g 52 MTHFR 3 K 2 25 PR 52
MTR J2 i b 7] 78 > Jok 220 e 52 P66 O R At 078 1) o

PG E 151805087 fAAE 228, ALK AR AT fig
S SR T T AT A e e A A

WE A F 2 XF 151801133 5 11805087 £ 25 {7 1.
5530 W 9 A R Ty BPE O R R A 5T 45 R TS —
AR H AR 2ok b & 3 MTHFR 19 C677T
(rs1801133) A1 A1298T {7 fi 8 MTR fY A2756G
(1s1805087) i 4% 22 285 V5 LM g & A AU TG 1 2%
PEBE R, SR E AR B R e A: iR AR
RS 5y — T AE H AR Pk CRE b i iF 52 ) &k 81
MTHFR Y C677T i 15 55 46 28 i SRS A7 A0 AH 19,
— TR X BR TR Meta 2081 (R 61141 8 438 4l
XFHELL 10 515 ) &3 ,MTR A2756G £ &1 5F
98 £ B TG b 2 M OCHE , RLZE U £ M A e DI
R BRI A e A A a5 LRI A O A
F 5% 0E — 2 58 s 1801133 F1 rs1805087 17 1 J2: 75
XJ A5 L R ) R RAFAE B ALY, FRR R

Table 4 Associations between clinical characteristics and creatinine-adjusted urinary levels of Arsenic,
polymorphisms in MTHFR (rs1801133) and MTR (rs1805087) among breast cancer patients

Arsenic,n(%)

MTHFR(rs1801133),n(%) MTR (1s1805087), n(%)

Characteristic
<35.85 35.85~60.18 >60.18 C(C CT/TT AA AG/GG
ER
Positive 58 (36.3) 50 (31.3) 52 (32.5) 100 (62.9) 59 (37.1) 124 (78.0) 35 (22.0)
Negative 22 (33.3) 18 (27.3 26 (39.4) 35 (58.3) 25 (41.7) 51 (86.4) 8 (13.6)
¥ 1.00 0.38 1.94
P value 0.61 0.54 0.16
PR
Positive 46 (34.8) 43 (32.6) 43 (32.6) 83 (62.9) 49 (37.1) 103 (78.0) 29 (22.0)
Negative 34 (36.2) 25 (26.6) 35 (37.2) 52 (59.8) 35 (40.2) 72 (83.7) 14 (16.3)
¥ 1.03 0.21 1.07
P value 0.60 0.64 0.30
Her-2*
Equivocal/positive 26 (34.7) 21 (28.0 28 (37.3) 42 (60.9) 27 (39.1) 54 (78.3) 15 (21.7)
Negative 54 (36.5) 46 (31.1) 48 (32.4) 91 (61.9) 56 (38.1) 118 (80.8) 28 (19.2)
¥ 0.55 0.02 0.19
P value 0.76 0.88 0.66
Clinical stage
0/1 26 (39.4) 24 (36.4) 16 (24.2) 37 (57.8) 27 (42.2) 53 (84.1) 10 (15.9)
1T 39 (34.5) 26 (23.0) 48 (42.5) 70 (63.6) 40 (36.4) 82 (74.5) 28 (25.5)
IL/1V 9 (22.0) 21 (51.2) 11 (26.8) 25 (64.1) 14 (35.9) 32 (82.1) 7 (17.9)
¥ 15.09 0.67 2.51
P value <0.01" 0.71 0.29
Metastasis status
Localized 56 (39.4) 39 (27.5) 47 (33.1) 84 (60.9) 54 (39.1) 108 (78.8) 29 (21.2)
Regional/ distant 23 (27.7) 32 (38.6) 28 (33.7) 50 (62.5) 30 (37.5) 64 (80.0) 16 (20.0)
v 4.10 0.06 0.04
P value 0.13 0.81 0.84
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I s ) i 5 FLIR R R A S AR BEAERH (P>
0.05),

FEFRATEIWF G, 955 51 2H DR A R ML RE 7E A B
TRITRT RV AT R AL, AT LAk S i 7 o R AR A B 5
Wi AT 0] 542 2 VI A 46 Y R A B3 AT T %
TR , 1] DA G b AR IE ) 36 15 B A B S | PRA A
S DRIASE o5 Ay 356 PR 750 25 o R ot EL R 43 2L AS VIS i 5
55 NG HEA TN , T AR A A 3 0 e e

AR FEEHUTILN . —=AR
EP1-$78 AFSEPORTE S/ A PN B TR
N A2, RATTAT L& B, Ak & A T A
A NP R IES NG ORGSR (N3 T DN
S B N ARt 2 5% 1) S B TR ARSI T 2 A S
() 2 AN ZZ AP, T 52 i A 3 o R 1 35 R %
2,4 Je Bk I Al e 1R 6 DX A 2 A8 AR Tk
— 2543 AT H AR A G SE R S AR e R

AR YHIFGE R BR B 5 AR L R 8 0 2 R ARG
A & B MTHFR rs1801133 HI MTR rs1805087 13 s,
55 LRI 0 R A RV A G ok & B 5 rs1801133
H1 rs1805087 37 st 7 FL MR I & Az AU - A7 7E 28 HLAE
AR A TG AR R S5 |
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