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[Abstract] Objective To investigate the interaction of body mass index (BMI) and a single
nucleotide polymorphism (SNP, rs17883901) in catalytic subunit of glutamate-cysteine ligase
(GCLC) on breast cancer risk. Methods A total of 839 women with incident breast cancer and 863
age-matched controls without cancer were recruited at the same period in three affiliated hospitals of
Sun Yat-sen University in ‘Guangzhou from October 2008 to June 2010. GCLC rs17883901 was
genotyped by MALDI-TOF-MS. Binary unconditional logistic regression was applied to calculate
odds ratios and 95% confidence intervals. Results The difference of present BMI and BMI at age 20
was not statistically significant between cases and controls, either as the genotypes of GCLC. No
association was found between BMI at present and premenopausal or postmenopausal breast cancer
risk. But we found that women who had a BMI at age 20 of 18.5 to 22.9 had a marginally decreased
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risk of premenopausal breast cancer [OR and 95%CI: 0.69(0.48, 1.00) . Among women with CT/TT
genotypes, whose present BMI was greater than 25 had a increased risk [OR and 95%CI:1.91(1.09,
3.36)] of breast cancer and a decreased risk [OR and 95%CI:0.56(0.31,0.99) ] with a BMI at age
20 of 18.5t0 22.9. There was a interaction between GCLC gene (rs17883901) and BMI at present
in breast cancer risk (P=0.043) , which was not found between rs17883901 and BMI at age 20.
Conclusion Our findings indicate BMI at age 20 may be a protective factor of premenopausal breast
cancer, while no association appears between GCLC (rs17883901) and breast cancer. Obesity at
present may significantly increase the risk of breast cancer among women with CT/TT genotypes of

GCLC (rs17883901).

[Key words] Breast cancer; Body mass index; Catalytic subunit of glutamate-cysteine ligase

AT ERNEERT, 2IREE
ARG LAA 1577 e A 41 7Y, BRI
HIFLBE R N EA R TR LR R EHER
SR EARA SEREEDY, LR R BMINEE
REaUHABRELEFRYEEREZ - HilHZ —
RESSTEA HBAES, # WG E |
B oSS R A MET ., ARBS B
R G BB EAN EENET—BHKS
B R RE R, # i S 5 A H KA R
Me A PR LA R K - A T R P R T
T RG22 W B 5 2 K (GCLC) 2 25 T BEXT AL 5
FURBR R =,

AR T T LR S 51 XoF R B G 1
839 51| Xt FE 863 f51) , THE 2R AT 20 & Bt (1) BMI, K&
W) H GCLC & B (1) 2 25447 45 (rs17883901) , — 7
45T BMI 5 2L K AN R R, 75— T3
7T GCLC # N £75 M BMI SRR R 257
EABMVER .

MNREFH*

1. BFFEXF 4 . F 2008 4 10 A 2 201048 6 H %
SLUAE L R BB SR — B B B 28 — R B AP
I BE B Rk L IR B, HERR A M Bk
T MR 2L AR 8 IRTR B8 151 839 1], 2%
BN T5% ~85%, FAAFHE(L5% ) SEVT i 77 =X
T8 I [ 1 [] B2 B 42 SHEE 58 B B A U okt B R 5L
FLAR A ME Lo PR o Xt B, HEBR A H A IR
Jif9Rg s 5 IRAE G X B 863 Bl , REAS RN 78.2%
AR IR RTET M X B A4E 5 LA L TIUE
T

2. PR SRR AE , AEENIHERES
BIRTHRT , S — 35l S4& R 2 51 48 A ] 45 XoF
AN G HATEX IR WENSAE—RAD
EAFE RS A 2MAE TS SBE RN
MR s ARE S A NEEIBR Bk s,
FIE LA B HI I PRGERL . o B 28 18 PR A

[ EE  JFTE ABRET SR AR A, Xof BB 20 2 7 58 J ]
B GREMFE, He BB K H X AE RS Wibr ™
BREN R EZEEN YA BMI S AER
(BMI<23 kg/m’) , &8 E (BMI=23 ~ 24.9 kg/m®) .
R (BMI=25 kg/m?) =3, ¥ 20 % B BMI 43 H &
& i K (BMI<18.5 kg/m?®) ., IE. % (BMI=18.5 ~
22.9 kg/m?) A E (BMI=23 kg/m?*) =3, FHFRZ
AP IR A I TA: 2 BB B S GE T .

3. BEAT  E R M B & R, 5%
FAHETRFET-80 CrkE&H . [ TIANamp
F: K 20 DNA $#2HUA ] & (TianGen Biotech Co., Ltd.,
Beijing, China) ¥ #2 Ifi. 41 ffd % 5 20 DNA , % Ff 5 5
4 B EOE AR IR/, B K A7AY [E] (MALDI-TOF) f& &%
£ (Sequenom, San Diego, California, USA ) A&l £ K
R, fERRBIALF , BTN GCLC 1517883901 i 1
806 1] (96.1% ) ; £ %F B 40 ¥ , B T & 1) 840 £
(97.3% ), GCLC i rs17883901 5L R 7 45 % 7 Xt
M2 B 1 43 77 75 5 Hardy-Weinberg V-85 B 2 (=
0.58,P=0.45),

4. G5 it2£ 5047 - 5 EpiData 3.0 3 {4 A SUR
ABHE, K SPSS 13.0 317481501, 4Ei%
Mats TR, RERRA AL ; BMIUARH R EAD
i, RFABRARGL . R LLESR F 5, &
EHERE BRRE TS, EEEARE
YE F R FHAE 2548 logistic B3 4087, 45 2L 9% 7T BEAY
FEk R (UERS A2 RIS VI ER S ) WA R
F#2, 1158 20 % B BMI. %4/ BMI % GCLC i@ %5
) OR {8 F H 95% CI; 24 /i BMI 8% 20 % Bt BMI #
GCLC P R 3 fg A TR 70 25 5 L B AR AR
A Gt KK a4 0.05, R DU I .

& B
1 — B O SR A AT X 42 1702 ), Hop ok
20 839 15, X HEZH 863 9], A 1T 2F4%4E DL K LRSS

AR EEA A WICHR[10], FRFIAHFER (48.97+
11.57) % , % HR£H (4923 +11.76) % , FAER =R



RAEFRATREZE 2013411 %3455 1185 Chin J Epidemiol, November 2013, Vol. 34,No. 11

<1117

TG it # 8 X (P=0.709) , RHFIHPRBEEFEE.
78 23 AV E B0 B9 E B T BB, B HRAR L
VAR FLIRE SRR AR EEWA LA
EREGEITEENL,

PEABEBMI B ESS . HETHBMI L
9% 61 40 (M=22.58 kg/m®) 5 5t B 40 (M=22.67
kg/m®) 3 I ER G2 E L (P=0.44) ;20 & i}
BMI tL32 , 5% B4 (M=19.18 kg/m?) 55 5% B4 (M=
19.28 kg/m*) S+ A F L4 it B X (P=0.52);
PR BMIMERESARBERLE FKR; GCLC
rs17883901 {7 x5 3 PR RUFE SR B 20 55 X+ B 40 23 A 1Y 22
RIFXLIEE L (P=047)(F 1),

*1 W4 ABBMIFIGCLCERR S
il *TERAH

AL (n=t39) (nmgey) (H PHE
T BMI(kg/m?)

<229 438(52.2)  437(50.6)

23~249 151(18.0)  173(20.0)

225 206(24.6)  197(22.8) 161 045
FA 44(5.2) 56(6.5)

M 22.58 22,67 0777 044
20 % i BMI(kg/m®)

<184 227(274)  191(22.6)

18.5~229 352(42.5)  362(42.7)

=23 46(5.6) 44(5.2) 265 027
KA 203(24.5)  250(29.5)

M 19.18 19.28 0.65  0.52°
GCLC

cC 604(74.9)  649(77.3)

CT 189(23.4)  176(21.0)

TT 13(1.6) 15(1.8) 1.52 047

mﬁ&:?S%%ﬁ%’b%ﬁﬁ%ﬂ&ﬁﬁmﬁiw(%); R FHA

2. BMI #1 GCLC rs17883901 545 2 i J5 FLARIE
EHERBERIRXER : UEERERZ  ELEERFIXS
S AR EERIRZAE RS, HATH BMI 52
R RS LG E L, LA BMI<23 kgim’ 5
M, # E (BMI=23 ~ 24.9 kg/m’) Fll fE ¥ (BMI=25
kg/m®) i OR {H (95%CI) 53 7] 47 0.88 (0.59 ~ 1.29) |
L11(0.75~ 1.64) , B HEHR R EF LRI HEE X
(P=0.78) ;20 % i BMI 5 3LAR 7 & A4 XU 2 £ AH
3%, LI BMI<18.5 kg/m’ A S B8, IE% (BMI=18.5 ~
22.9 kg/m’) Fil#8 H (BMI =23 kg/m?) B OR{H.(95%CI)
43559 0.69(0.48 ~ 1.00) .0.68(0.34 ~ 1.36) , {H &%
HEREREHITFE L (P=0069)(F2), U
GCLC rs17883901 {3 S ¥FAE B FH A CC AS M, CT.
TT.CT/TT SHLARE X ORE (95%CT 53515 1.10

(0.79 ~ 1.55) . 0.79 (0.28 ~ 2.18) . 1.07(0.77 ~ 1.49)
(F£2),

FR2 RSN EREBMIA GCLC ZH A

S35 EX
iE%# OR OR
T OH fbid xR *ﬁ?&ocnﬁ (95%‘5),
HZHD

245 BMI(kg/m?)
<229 288(62.7) 245(65.0) 1.00 1.00
23 ~249 79(17.2) 68(18.0) 0.99(0.69, 1.43) 0.88(0.59, 1.29)
225 92(200) 64(17.0) 1.22(0.85,1.76) 1.11(0.75, 1.64)
BERE PE 033 0.78

20 % Bt BMI(kg/m?)
<184 143(364) 75(284) 1.00 1.00
18.5~229 224(57.0) 168(63.6) 0.70(0.50,0.99) 0.69(0.48, 1.00)
=23 26(6.6) 21(80) 0.65(0.34,1.23) 0.68(0.34,1.36)
HERRPH 0.032 0.069

GCLC
cC 340(74.2) 303(76.6) 1.00 1.00
CT 110(24.1) 85(21.4) 1.15(0.84,1.59) 1.10(0.79, 1.55)
1T 8(1.8)  8(20) 0.89(0.33,240) 0.79(0.28,2.18)
CT/TT 118(25.8) 93(234) 1.13(0.83, 1.55) 1.07(0.77,1.49)

“H 2 E

4% BMI(kg/m’)
<229 140(43.9) 191(44.6) 1.00 1.00
23~24.9 70(21.9) 105(24.5) 0.91(0.63,1.32) 0.88(0.58, 1.34)
=225 109(34.2) 132(30.8) 1.13(0.81, 1.57) 0.9%0.68, 1.44)
BRRRPHE 0.53 0.92

20 %8¢ BMI(kg/m?)
<184 84(36.7) 115(34.7) 1.00 1.00
18.5~22.9 127(55.5) 193(58.3) 0.90(0.63, 1.29) 0.73(0.48, 1.09)
=23 18(79) 23(69) 1.07(0.54,2.11) 0.86(0.39,1.86)
BRRRPE 095 025

GCLC
cC 247(75.8) 319(77.2) 1.00 1.00
CcT 75(23.0) 87(21.1) 1.11(0.78,1.58) 1.26(0.84,1.89)
TT 412) 717 0.74(0.21,2.55) 0.73(0.17,3.13)
CT/TT 79(242) 94(22.8) 1.0%0.77,1.53) 121(0.82, 1.81)

R M ISR R AL AT R
$ A RIS AR S S 4 ; 1517883901 £ R TT RGBS , B
¥ CTRAI TTAIA 3

EHRZEHEXE S, FABARHREEZEE
J& , JATH BMI 5 7L E & A KU 3R 45 5 4 L Rt
FEXF G L5 B ;20 % B BMI 5 3R & 4 KUK T
it 2 & X, GCLC rs17883901 fif A 7€ 728 &I £ [
CT.TT.CT/TT 53 AR B R KB TG it ¥ X
(£2),

3. BMI 5 GCLC #H 252 T AE AT ZLARE
M R B < 3 — R Y R BMI 1 20 % Y
BMI 55 GCLC rs17883901 X FLARSE & A KUK R B1F
ERXRBAER(F£3), #GCLC 117883901 &5 N



- 1118 -

FHERATR A2 20134E 11 HE534 %% 11 Chin J Epidemiol, November 2013, Vol. 34,No. 11

ARG R AR EMIERRRR  EEERICCRE,
L BMI 120 % it BMI 5 ZLAR 8 XS T4t iT 4 &
SGAERBRICT/TTE S, [T BMI=25 kg/m’ B 7]
18 AL AR 5 XUES , H OR{E (95%C1) A 1.91(1.09 ~
3.36), i 20 % it BMI7E 18.5 ~ 22.9 kg/m* ] P& FL
J 98 KURS: , B OR 18 (95%C1) %9 0.56(0.31 ~ 0.99) ; %E
£ A & logistic [7 375 # *H 4 i # BMI 5 GCLC &8
HEAERTA it %5 L (P=0.043) , 1 20 & B 1)
BMI 5 GCLC & B AE A KR KB L RE R (P=
0.15),

W

AR K& M BT BMI 54 2715 1T L FL
R & AR B . LRTBFA A , AT 4 BMI
338 10 5 44 2 AT L AREE RUBS: PRI 36, AT i X 48 22
ANBFLBRENREAER RIPERY, BN ANE
[ AFETE LB X T 42 5 FLAR R , KR iF
TIN5 YETA BMIBS A %, IR B A2 5 FLAR
BRENEREE Y XSEEEENSESER
MAE A8 HRIERS BEEMEKESWREEFH
PR SHE IS K B AE S A M B S UIA R, A
TR BB, 20 % BF BMIFE 18.5 ~ 22.9 kg/m’ Ji, B Xt
4 2 RTFLARE XS A B EEX R ,BMI=>23 kg/m’
At A R L AR 8 XUBS e #a 35, AT RE R R AR B /D
FikB) BEHAKE; M 5425 FLARE X K, X
SHAMBIE K 18 5 20 % i BMI 545 2 RijFLAR

%3 #HGCLC4r2JG BMI SHLIRE R LB

S 2 RS R — B, HLHI AT BB e TR
FH R 4 2 /T BMISE NS | & A 250 T HESR A
WX B S R B E R

AR A K B GCLC 1 rs17883901 43 £ AR 7Y
CT/TT 5428 R A2 G RERN R AR RE, B
HAEMIERZR CT/TT ABEH, Ha1 AL R
B 50 FL AR 0 & AR RURS 5 X4 T B BMI 5 GCLC
rs17883901 {37 5 2 K £ 25 Xt LAR M & A KU 777
ZHAEM. ATRENLHE,GCLC R M E LS
H KB A U E A AT, rs17883901 i s & 4B T &40
HRERAN, 7ER R B AR RE T 8 GCLC B
FIR IO RN & A B AR B, T AT AR
BEREES MAEEEEz" ZmETE &
B B &R A R R KO B S E H
LHFLUIRBERN . BLAh, E ALK AT LA 3R DNA
B A G/T W R JH SR Y (o s fk s 4, T A
093 2 TR 2 0 B b i S i R ) Rk, 2 3 e 9 4
MEg A, GCLC Y5 R £ 251 Al 6B 38 i 7 e 4
A7 384 7K SF-338 T RE ek AR FLRR 88 5 B L (B BRI
B 503t GCLC X H 5 BMI R EAEH S 3L RE X
BEHOIRAE , AR S04 SR oM — S MR A TR 2R PR dR it
5%,

EHFRELESE . —R 2020 BMIFRKRR
BFFe 3t SRR RZ, FTREAF7E R Z M fr  (E A A
B MR A PR (T2 R R L RE)
] {5 FE R PR T ELRA , BB S R AT R R =

EHREABRR D, BERXZH HH

: BMI=25 kg/m’ {45 2 He i),
GCLC BML  eopen s APEORE pwosqcry Ag/ m’ 9 48 Iﬁfﬁ b J\ ot
(kg/m’) (G5%Ch SR G B =R BMIARHTH
all i A v
cc <229  325(57.3) 314(52.2) 1.00 1.00 fﬂﬁ Hefs . O BMIR 5 ﬂiﬂi‘%ﬂﬂﬂ% =
23~249 104(183) 135(22.5) 0.74(0.55,1.00) 0.76(0.55,1.05) FLARIBE B 32 R AT 7R R PR 4 s U B Bl b T
=25 138(243) 152(25.3) 0.88(0.66,1.16) 0.89(0.65.121) /A~ [RJIG R4 HA 2 % 24 i i) BMI 1 BU I,
CIAT <29  99(50.5) 111(60.7) 1.00 1.00 [BABI R 0T R, 2 ke S
2o e e e L) eI S
20 4R W & KA AR S ME. A, 8
cc <184  161(36.6) 147(32.9) 1.00 1.00 Y HE S EE T GCLC K LA X1 ARk
S a0 T DL RN BN
=0 25(5.7) 33(74) 0.69(0.39,1.22) 0.55(0.30,1. . i ‘
CTTT <184  59(37.8) 40(29.9) 1.00 1.00 A RLHA R EE N ’%ﬁ*‘ | B RE A
185-229 79(50.6) 83(619) 0.65(0.39,1.07) 0.56(0.31,009)  VRAEMRIBUKFSILIRBEHIR R
>23 18(11.5) 11(8.2) 1.11(0.47,2.60) 1.32(0.49,3.58) HESE S 36, 2B 3T & P 20 4 Bf BMI 3
SKH A PAE 0.24 0.15 MR AZAMARENREIEE,

I BERER MEER BIERE HEBRE SR ATRERL B8
RAFMIALEERES AR, rs17883901 Hif A A TT MG H S, B0 CTRUAMTT

BaH

GCLC 117883901 3 i 4 & 5 ¥ IRsE Rk A4
R TC B3 Bk, B HA R R E R A Y



FUERITIRFZRE2013F 11 A% 345 % 118 Chin J Epidemiol,November 2013, Vol. 34, No. 11 - 1119 -

B A AE BEOIR 75 (BMI =25 kg/m?) BB B IMALIEIE &
A= XU, 2280 GCLC rs17883901 {37 £ AT BE 5% i A Ji

SAMBRER , EHERIGE TS — SR
2 £ x W

[1] Kamangar F, Dores GM, Anderson WF. Patterns of cancer
incidence, mortality, and prevalence across five continents:
defining priorities to reduce cancer disparities in different
geographic regions of the world. J Clin Oncol, 2006, 24 (14) .
2137-2150.

[2] Zheng YM, Shen YP, Liu YM, et al. Meta-analysis of the risk
factors in Chinese female with breast cancer. Chin J Public
Health,2012,28(12):1645-1648. (in Chinese)

XRHE L, Y AT XA, %, P E L HEILRB AR E E Meta
¥ EAFTA,2012,28(12):1645-1648.

[3] Mctiernan A, Irwin M, Vongruenigen V. Weight , physical activity,
diet, and prognosis in breast and gynecologic cancers. J Clin
Oncol,2010,28(26) : 4074-4080.

(4] Lahmann PH, Hoffmann K, Allen N, et al. Body size and breast
cancer risk: findings from the European Prospective Investigation
into Cancer and Nutrition (EPIC). Int J Cancer, 2004, 111(5) :
762-771.

[5] Kawai M, Minami Y, Kuriyama S, et al. Adiposity,adult weight
change and breast cancer risk in postmenopausal Japanese
women: the Miyagi Cohort Study. Br J Cancer, 2010, 103 (9) :
1443-1447.

[ 6] Kumanyika SK. The obesity epidemic: looking in the mirror. Am
J Epidemiol, 2007, 166(3):243-245.

[ 7] Hussain SP, Hofseth LJ, Harris CC. Radical causes of cancer. Nat
Rev Cancer,2003,3(4):276-285.

[8] Cheng LL,Ran PX.y-GCS gene and regulation. For Med
Sci:Pathophysiol Clin Med, 2002,22(6) : 543-545. (in Chinese)
BHS, A v A ERREREM S AR RS, it
B2 AR R SRR 2, 2002, 22(6) : 543-545.

(9] Dong YH, Sun LM, Li L. The new definition of obesity and
reassessment and discussion in diagnosis of obesity in the Asian-
Pacific region. Liaoning J Pract Diabetol, 2001, 9(2) : 3-6. (in
Chinese)

HOUR, B, Z5F]. AL RERETE R X AR S M B
FOFEEHRIN. 11T L RABR R, 2001,9(2):3-6.

[10] SuY, Tang LY, Chen LJ, et al. Joint effects of febrile acute
infection and an interferon-gamma polymorphism on breast
cancer risk. PLoS One,2012,7(5) :€37275.

[11] Michels KB, Terry KL, Willett WC. Longitudinal study on the
role of body size in premenopausal breast cancer. Arch Intern
Med, 2006, 166(21):2395-2402.

[12] John EM, Sangaramoorthy M, Phipps Al, et al. Adult body size,
hormone receptor status, and premenopausal breast cancer risk in
a multiethnic population: the San Francisco Bay Area breast
cancer study. Am J Epidemiol, 2011,173(2):201-216.

[13] Weiderpass E, Braaten T, Magnusson C, et al. A prospective study

of body size in different periods of life and risk of premenopausal

breast cancer. Cancer Epidemiol Biomarkers Prev, 2004, 13(7) :
1121-1127.

[14] Magnusson CM, Roddam AW, Pike MC, et al. Body fatness and
physical activity at young ages and the risk of breast cancer in
premenopausal women. Br J Cancer,2005,93(7):817-824.

[15] Shu XO,Jin F,Dai Q,et al. Association of body size and fat
distribution with risk of breast cancer among Chinese women. Int
J Cancer,2001,94(3) :449-455.

[16] Verla-Tebit E, Chang-Claude J. Anthropometric factors and the
risk of premenopausal breast cancer in Germany. Eur J Cancer
Prev,2005,14(4):419-426.

[17] Suzuki S, Kojima M, Tokudome S, et al. Obesity/weight gain and
breast cancer risk: findings from the Japan collaborative cohort
study for the evaluation of cancer risk. J Epidemiol,2013,23(2):
139-145.

(18] Chow LW, Lui KL,Chan JC, et al. Association between body
mass index and risk of formation of breast cancer in Chinese
women. Asian J Surg,2005,28(3):179-184.

[19] Cao H,Xie XD, Liu ZZ. Obesity and breast cancer. J Int Oncol
2012,39(4):268-271. (in Chinese)

B, e, XUk S, B 53U E. BRI E 4R, 2012,
39(4):268-271.

(20] Berstad P, Coates RJ,Bemstein L, et al. A case-control study of
body mass index and breast cancer risk in white and African-
American women. Cancer Epidemiol Biomarkers Prev, 2010, 19
(6):1532-1544.

[21] Koide S, Kugiyama K, Sugiyama S, et al. Association of
polymorphism in glutamate-cysteine ligase catalytic subunit gene
with coronary vasomotor dysfunction and myocardial infarction.
J Am Coll Cardiol, 2003 ,41(4) : 539-545.

[22] Rudich A, Tirosh A, Potashnik R, et al. Prolonged oxidative stress
impairs insulin-induced GLUT4 translocation in 3T3-L1
adipocytes. Diabetes, 1998,47(10) : 1562-1569.

(23] Jiang BR, Chen MD. Oxidative stress of adipocyte in obesity. Int
I Endocrinol Metab,2007,27(5):336-338. (in Chinese)
E1EC, BRBIE. SRS AT SRR AR, BRI

%7,2007,27(5):336-338.

[24] Huang Y, Zhao YP. Recent advance in the molecular mechanism
of insulin resistance related to obesity. Military Medical Journal
of Southeast China,2010,12(6):526-529. (in Chinese)

B, B, R SR B AR FOLB OB R . A
HEHEEZY,2010,12(6):526-529.

[25] Irigaray P, Newby JA, Lacomme S, et al. Overweight/obesity and
cancer genesis: more than a biological link. Biomed
Pharmacother,2007,61(10) : 665-678.

[26] Brown NS, Bicknell R. Hypoxia and oxidative stress in breast
cancer. Oxidative stress: its effects on the growth, metastatic
potential and response to therapy of breast cancer. Breast Cancer
Res,2001,3(5):323-327.

(BCHR H #1:2013-06-25)
(A3 Gt TRARTR)



