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Abstract: A great number of epidemiological and clinical studies have confirmed that metabolic
syndrome is closely related to the development and progression of breast cancer,and its pathogene-
sis is associated with many kinds of factors,such as insulin,insulin-like growth factor-1(IGF-1),in-
sulin resistance ,endogenous hormone, leptin, adiponectin, inflammatory factors,and etc. Therefore,
control blood glucose ,body weight and blood lipids may be the positive measures to prevent breast

cancer development,recurrence and metastasis of breast cancer.

Key words : breast cancer;metabolic syndrome ; diabetes ; obesity ; hypertension ; dyslipidemia

LRI e Lo VR UL B G PRI 2 — R AL
JE& G MBI M E AL, BT, A ORI ZE B AE
(metabolic syndrome , MS) 5 ZL i 92 (1) BfF 5% 38 7 9 &
Mo ARUEE B IR SE —dLRE A 2 DI =8 (L
WEPRIEAEZE R 32 ) O PERE B 8 L i g SR A
Z R F LR EE R R AR R W RIE . A
AV ZE G AR SFLM I KA KRR S TS (A G
W A —2Rik

| RS T

11 #HERHEEABRELZR
2010 4 2 [# B JK 5 2% 2= (American Diabetes

B B H:2014-12-05; 14 [ B #1:2015-02-09
EgUH  ZHEEARFESE (1408085QH166)
BIAEE : 5% &£ , E-mail : zhengrongsheng@csco.org.cn

‘? ® 7@ 2015 jf‘ g 24 )& % 9 # China Cancer,2015,Vol.24,No.9

Association , ADA ) 1 3¢ [E] i iE 2% 2> (American Cancer
Society , ACS) X & & #& JLi8 | B8 R o (£ 22 )2 2 AU b
PR 825 B S 0 - B B g 4 g
JI5 IR 8 AR L R i s AU Boyle 45200 LA #E IR
o 5 s A T R AR, AR WE IR A A I I A
TEH 6 AL -+ KA 5, SR BUER IF 25 6 4
Br, S5 5R R R AR MR PR & 2 IS 8 T v 2 L
JiR TR R AR KRS, . 53 A [ b 226 2 3 il 2 BUBE R
AL RE S R B, FR A7 Liao A5 HRE
M DRI T 400 25 1 1 o L g s UG, e G o 22
Ja Z P (RR=1.25,95%C1:1.20~1.29) , [ i 4 = 46 7
% (RR=1.44,95%C1:1.31~1.58) , TA SRy #lf IR i 2y 7L it
IR AR FE R 2R
1.2 HMERFHMILBRELEREIT BT

W DR 5 FL I A A SR [ A B R AnAE i |
PRI FROEE IR AR E I 3 5 R AU R PR 2



HE L R A A R AL B 5T R3O LA LA
121 W dy /e LKA g

Rose 55 03 1o & & L 1 98 40 1L 2% AF 90 3
(1) JBR &% 2% 368 o 0 3w i T UL IE-3 3818 (phosphatei-
dylinositol 3 kinase , PI3K) {5 5 g 18 1 22 24 i 1% fb. 25
1 i (mitogen-activated protein kinase, MAPK)/Akt
15 SR AR e E b5 A0 M b, o T AR A 40 B A0 A7 T
FR G SR TR AR ZRAE T 5 (2) 7 IR & 3% 5 o A
Oy WA R G R FLINR I A 5 (3) R 5 R S MER R HoAy
AW E AR, nTE 5 T AR 7 A o 4 i DY A 1k
Ml R M S [ M B R 2 ARGk, IR R S A
BREE 1, B v MEVROR 105 i B T (2 0 DR A
P LR IR 2 2B & % L Ahmadieh 252 MEA K B TN 5
R BUE AR KA 1 KPR S AL MAPK &
2 o MAPK AT i 20 it 23 2448 B, 00 4t 40 J ) 400 40
HEFRIK A BRO 20 S ) A BELA IR 2R o 2 fie E
FUMRIRR AL R T 5 ROk 00078 PN 5 200 i 3 5 R A=
A8 AR 8, S e 2 A A K I

JiE B R E KN T RGEEIEF MM K
| MAERF N ISR E A AR, WA B TO%
TR0 M 3 7 Mohanraj SR P —Fh i A M T
N R B Z AR KT 45 4 & 11 3 (IGF-binding
proteins-3,IGFBP-3) , B il i H 73 |55 43 W i 42 )
Z A A R TR AR . BF S R B PISKY
Akt {55 Fl MAPK/ERK1/2 {553l 5 5 T R &5 %
K A F -1 (insulin-like growth factor 1,IGF-1)i%
(4 1A P K A i A2 S I -C (vascular endothelial
growth factor-C,VEGF-C)IY -4 | I Uk B 76 FL i 46 ik
L e A B ZAE A,
1.22 &btz

] e W 2 e R A M ) R R U, BT A v L
AT R 78 35 B A8 2 g A P 2B 4[] i TS B 4 i
I W% 752 A I i, TG 4T A 10 AR T A 5, 52 04X
BT T 2R G A s, R 00 T 40 i 36 2 S e
JL U BT S AR B b A T O B A
TR PSR, T P AR AT A S — R E T 4
JE IS N A K T (vascular endothelial growth
factor, VEGF) ) 2 35, 42 BRI A A= RS
123 Ry FAILiE 12

JiR 52 KDL (insulin resistance , IR)J&F5 AL XT [
£ 3 0 25 SRR B M sl BURR P B AIG, AT IR S

IR & 2 70E PRI & i AL ) 0 = S 1 o B A PR
iz — REZAFEWRIE T IR SREFFLRE A,
I AT e 2L s ) At S fa s - 17, Capasso
G USRI 9 — 25 SCRE TR 2 FLR e &0 1 32 2 5
B 2R o Ah IR BT S0 3018 1k & i B A —
BEMEAE T, AT BB 51 AL 41 i 28 A8 AT R FE SO E R,
1.24 RAREBEHEEZRAYRZ

9% & B A= K 3 % (growth hormone , GH) 1] Xif
LR g v R TR AR AR K -1 24K (IGF receptor-
LIGF-IR) 15 1 7 A5 FE 252 0, 6 10140 [0 1 3R 2
KT &R0 A o 2L 20 B 34 58 9 1L Felice 55
WE5E GH T il 0 2% 32 R BH 1 1 2L 1 s 40 L 2= 1 4
& B, T47D AR5 GH =44k, H GH &5 17p-
WHE I (E2) 7K1 R L I i 2 B 3 . [] Isf F
KB, GH 7£ T4TD 4l g b ol A4 T IGF-T Al IGF-
IR ik K IGF-IR {5 5% S il ELHAR 7L AR 41
JHi
13 BERHESIBRERE

B I 1 DR 1Y) 7L R RR A G I DR 20 AR AR A
M, AT RE5 AR R ) U PRI A T T 2 0% 2L AR
P LR A A OC AT R AE %2 R A AR AT e
57 8 M A OC AR, dn & B R A T 4 48 AR T
SR TS 2 — T S PR X L R R TS 5 e 1Y)
Meta 73 BT 4 R o, R EE LRN KL O )R K
AR T R AR R 2 Dy A A W PR IR
I 245 — FOSUNI B AT A= 4 ] A A 9 A il A 46 2L
I g T DA e 200 i ) A A S B RE O S d 2R

2 BBESIRE

21 MBHS5IRELR

i R 38 DA T s S50k 40 7 AE ok A
FLAE 20 28 60 A4, WFSEE O & A Bk w] 4 i <.
P 7L s KU . P A 2 A S L AR A BIF 5
7 R T A B by A0 7 A R A — 70 AR A
Tt NE e 3 T T I M RN 46 26 05 Lt FL IR K
ﬁmgﬁ[ﬂ,lﬂo
22 MBHEHIBEEEEZETEE G

AP RAT I NE JH A it FL AR K A 2 TR ML 1) F
%, HAEHHLE AT RE VW BB 5 2 ICF-1, M
FUEE BRE RAEHFEZ RIS CH T B

¥ @i 2015 F % 24 £ % 9 M China Cancer,2015,V0l.24,No.9



AWEFEUEN] T B i N 5308 0 55 G b kAR 38 i
B A I REARAR R R A A= L, R S AN i 1 2
JEL PRI B A0 A AT 38 T L B s 2 s XU 1200 A AR 4
W 5% 2% W 98 25 0T 38 4 9% 22 -PI3K-AKT-bel-2 1 11 4l
LM e 40 0 T 0 W B FL MR Al i VEGF 3Rk,
AV 2 P 200 L e R it A A B, R v EL R g 1 1R
IR fie 97122 i g 1 2 nT L A #F pS3 LKB1
S SE D A 3Rk 7 AR AH B A VR X 2L R g
() 2t i e 5 Ry T B0 I RIS K AR AE 2 R T 4H
LRI — AR, B IE R 5 R A G
1PN =
23 BEESIBETRE

AT A BUHEAT 1 — 00 JH 5 2L B o T A G
K2 Meta 73BT, AE JRl 2 5 3R AE e 4 %) 9k £ 465 7 % FH
PRI R K AR >2 em [ L) bR o BEL 4 2 3 G
() ) 22 S I Gt 5 S KR T 4R B0 b
Y KT A G LR AR ] 0 SCIR AT 41 53 B, B 3
T 0 ST SCHR A s TS Jre 2 5 A A PR 2 1) 3 3R A2 AR FH
PESERIE I 2R 2 PR M 3 25 ey e it 22 3 S0k JE
TG A RSB TC G, R T 384 i 4 22
Ja e MEFLMRE 0 R  (AON IR IR R A A 2 NI
X UG ¥ R I 2 HETA SRR E
FLRR IR U 56 R B9 1 R A2 18

3 BlESZIRE

Pereira 45 75 5 R 2% MW AF 3 K & e DL AR %
SR VE T PRI 2R 1 {50 % BB 9 v Jh 300 v 1l 55 3L P
WA G, XIS LRI 1 S A kR LA K B
A B X, Li S PR E R0 A 28 1 L
5 FL I 0 A AR OGRS B — 2P Ak I R
TRE BTk D HPE A BOm PR AR i S Rh e . HRl
A MR 5 FLIRE AT TR D P ] O R A fr
i ) (IDN I

4 MAERESILIRE

Al S SC iR 9 7L i B B, A
AT AR B 8 FLIRE B9 A A S IR LA AR OG .
P 45 5 45108 BT 5 S LA S - LR 1 K
AT O, HL MR BE G A O 2 2 A D e A

“? ® ’@ 2015 jf‘ % 24 )& % 9 # China Cancer,2015,Vol.24,No.9

R S VR BRI Ak e B2 LI 8 S b 5 RS 3L
IR R R LR A, L9 i IR T L i = AR
TR AR I LR 2 A 0 Kk e B 1) i ST 5 A T
Ko (eI AR S 0L A AR 1) T BEMIL 1 O IR
AR 7 A Y g e RE H i = R ] B R A S
ol Y AR I e SRCEL A S 2 A
OIS SRR T A B DR AN 0 RN 117 TR 7% o
SEAL AR E A AT 2D S A SR T

B2, ANHER AR Z P AL 7 ORI S+
H N LR I S ) 45 LI Y R A T
Lo B A O o B v R B ) o oL g | i i
S W A ] 1 o 2 P AL ) 08 0 LR R AR, 9 X
B P HEAFIRZ R, R 4% W i s B i
T BT R LRI S AR, | 3 U R R ik —
A TR FEACH 255 A 52w FL g 1) A AL 8
AR R LU IR T RCR  BGE TS

S 30k

[1]  Giovannucci E,Harlan DM, Archer MC, et al. Diabetes and
cancer:a consensus report [J]. CA Cancer J Clin,2010,60
(4):207-221.

[2]  Boyle P,Koechlin A,Pizot C,et al. Blood glucose concen-
trations and breast cancer risk in women without diabetes :
a meta-analysis[J].Eur J Nuir,2013,52(5):1533-1540.

[3] Lipscombe LL,Goodwin PJ,Zinman B, et al. Diabetes melli-
tus and breast cancer:a retrospective population-based co-
hort study[J]. Breast Cancer Res Treat,2006,98(3):349-356.

[4]  Vona-Davis L,Rose DP. Type 2 diabetes and obesity
metabolic interactions:common factors for breast cancer
risk and novel approaches to prevention and therapy[J].
Curr Diabetes Rev,2012,8(2):116-130.

[S]  Schott S,Schneeweiss A,Sohn C. Breast cancer and dia-
betes mellitus[J]. Exp Clin Endocrinol Diabetes,2010,118
(10):673-677.

[6] Liao S,Li J,Wei W,et al.Association between diabetes
mellitus and breast cancer risk:a meta-analysis of the liter-
ature[J].Asian Pac J Cancer Prev,2011,12(4):1061-1065.

[7]  Ma MY,Zhao JB,Li Y,et al.Relationship between type 2
diabetes mellitus and risk of breast cancer:a case-control
study[J].Chin J Public Health,2013,29(4):509-511.[ & 4
DB S, AR AR T ADWE PR -5 LR OC R 1) %)
REBEEE(]]. T EA L T A 2013,29(4):509-511.]

[8]  Zhao LL,Chen MW. The prevalence and risk factors analy-

sis of malignant tumors in Hefei community and the in-
vestigation on risk factors of newly diagnosed type 2 dia-
betic patients with cancer|D]. Hefei: AnHui Meidical Uni-
versity ,2014.[X AT AR, BREH L. A M T Ak XA HE A% il
JeA 140 S5 15 D0 1) 3 A KR 2 T 2 BB PR 5 O e b

773 B




[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

T TG 15 IR 2 2 BT (D). A AR - 22 BB B R 2, 2014,
Baliunas DO, Taylor BJ,Irving H,et al. Alcohol as a risk
factor for type2 diabetes:a systematic review and meta-
analysis [J].Diabetes Care,2009,32(11):2123-2132.

Rose DP,Vona-Davis L.The cellular and molecular mecha-
nisms by which insulin influences breast cancer risk and
progression[J].Endocr Relat Cancer,2012,19(6):225-241.
Ahmadieh H,Azar ST.Type 2 diabetes mellitus,oral dia-
betic medications,insulin therapy,and overall breast can-
cer risk[J]. ISRN Endocrinol ,2013,2013:181240.
Mohanraj L,0h Y.Targeting IGF-1,IGFBPs and IGF-I re-
ceptor system in cancer:the current and future in breast
cancer therapy [J].Recent Pat Anticancer Drug Discov,
2011,6(2):166-177.

Zhu C,Qi X,Chen Y,et al.PI3K/Akt and MAPK/ERK1/2
signaling pathways are involved in IGF-1-induced VEGF-
C upregulation in breast cancer [J].J Cancer Res Clin On-
col,2011,137(11):1587-1594.

Chang CK,Ulrich CM.Hyperinsulinaemia and hypergly-
caemia: possible risk factor of colorectal cancer among di-
abetic patients[J].Diabetologia, 2003 ,46(5): 569-607.
Ushio-Fukai M,Nakamura Y.Reactive oxygen species and
angiogenesis: NADPH oxidiase as target for cancer therapy
[J].Cancer Lett,2008,266(1):37-52.

Kang HM. The research of the relevance between insulin
resistance and breast cancer [D]. Fuzhou:FuJian Medical
University, 201 1.[ B B i 5 R KBt L5 7L I 9 A1 56 v A
FE[D]. 4 M - A A R R KA, 2011

Zhu L. The association between insulin resistance and
breast cancer [D]. Changsha:Central South University,
2010.[ 4 k. Jpt & 2R AR BT 5 2L AR A 28 B9 AH G PEWT 58 D).
Kb ARk ,2010.]

Capasso 1,Esposito E,Pentimalli F,et al. Homeostasis
model assessment to detect insulin resistance and identify
patients at high risk of breast cancer development:Na-
tional Cancer Institute of Naples experience[]]. J Exp Clin
Cancer Res,2013,32:.14.

Abe R, Yamagishi S.AGE-RAGE system and carcinogene-
sis[J].Curr Pharm Des, 2008, 14(10):940-945.

Felice DL, El-Shennawy L,Zhao S,et al.Growth,hormone
potentiates 17B-estradiol-dependent breast cancer cell
proliferation independently of IGF-I receptor signaling|J].
Endocrinology,2013,154(9):3219-3227.

Chen J,Zhou JC,Feng XH. Influence of diabetes mellitus
on the prognosis of breast cancer:a meta analysis[J]. ] Med
Res,2013,42(10):99-102.[BRi& , 8 5 & , 5 e 21 8% I s
X SRR B B WS R 00 () Meta 43 AT [J]. 25 22 0F 55 2=
2013,42(10):99-102.]

Peairs KS,Barone BB,Snyder CF,et al. Diabetes mellitus
and breast cancer outcomes:a systematic review and
meta-analysis[J].J Clin Oncol,2011,29(1):40-46.

Koh M,Lee JC,Min C,et al. A novel metformin deriva-
tive, HLO10183 , inhibits
triple-negative breast cancer cells [J]. Bioorg Med Chem,
2013,21(8):2305-2313.

Kawai M,Minami Y,Kuriyama S,et al.Adiposity,adult

proliferation and invasion of

weight change and breast cancer risk in postmenopausal

[26]

[27]

(28]

[29]

[30]

(31]

[32]

[33]

[36]

Japanese women :the Miyagi Cohort Study[J].Br J Cancer,
2010,103(9):1443-1447.

Yu ZG,Jia CX,Geng CZ,et al.Risk factors related to fe-
male breast cancer in regions of Northeast China:a 1:3
matched casecontrol population-based study[J].Chin Med J
(Engl),2012,125(5):733-740.

Vona-Davis L,Howard-McNatt M,Rose DP. Adiposity,
type 2 diabetes and the metabolic syndrome in breast can-
cer|J].Obes Rev,2007,8(5):395-408.

Dubois V,Delort L,Billard H,et al. Breast cancer and
obesity:in vitro interferences between adipokines and
proangiogenic features and/or antitumor therapies? [J].
PLoS One,2013,8(3):e58541.

Li KF,Pang XL ,Huang XY et al. Effects of leptin on pro-
liferation and apoptosis of breast carcinoma MCF-7 cells
and its mechanism[J]. Journal of Jilin University,2005,41
(1):48-53.[%0 &, EE M , 8 = 75, 5. 58 50 3L e
MCF-7 40 Ji 385 5 R T 09 52 iy S CH AR FOBLARI[T]. & Aok
272 42,2005,41(1):48-53.]

Taliaferro-Smith L,Nagalingam A ,Zhong D, et al. LKB1 is
required for adiponectin-mediated modulation of AMPK-
S6K axis and inhibition of migration and invasion of breast
cancer cells[]]. Oncogene,2009,28(29):2621-2633.
Crujeiras AB,Diaz-Lagares A,Carreira MC,et al. Oxida-
tive stress associated to dysfunctional adipose tissue:a po-
tential link between obesity,type 2 diabetes mellitus and
breast cancer|J].Free Radic Res,2013,47(4).243-256.
Song GH,Liu XR,Zhao Y et al. The relationship between
obesity and the prognosis-related factors of female breast
cancer:a meta-analysis[J]. Tumor,2013,33(12).1047-1080.
[RFEDT, X265 88, 55 IE 5 Lo L M s 35 1A 3R AR
CHEM Meta 43 #7[J]. 98,2013 ,33(12):1047-1080.]
Zaman K,Bodmer A, Pralong F,et al. Breast cancer and
obesity,a dangerous relation|J]. Rev Med Suisse,2012,8
(342):1101-1104.

Pereira A,Garmendia ML, Alvarado ME, et al.Hyperten-
sion and the risk of breast cancer in Chilean women:a
case-control study[J]. Asian Pac J Cancer Prev,2012,13
(11):5829-5834.

Li W,Shi Q,Wang W,et al. Calcium channel blockers
and risk of breast cancer:a meta-analysis of 17 observa-
tional studies|J]. PLoS One,2014,9(9):e105801.

Quan JZ,Feng Y,Wang YF et al. A study on clinical re-
lationship between serum lipoproteins and incidence of
breast cancer[J]. Chin J Lab Diagn,2014,18(1):109-110.
(2B 3 £ =0 S5 IG5 FLU R kA nY I
PREFWEFE[T]. A [ SL 512 2%, 2014, 18(1): 109-110.]
Li H,Sun T,Jing MX. The relationship between blood
lipid and the distant metastasis, curative effect of hormone
receptor negative breast cancer|D]. Dalian:Dalian Medi-
cal University,2014.[ 2=, 90 , H- WA b7 g 5 30K 2
A I L MR o o Ak B B BT RO O R [D) R R R
BK2,2014.

Yao YF,Tang JH,Qin JW. Effect of the lipid metabolic
disorder on the recurrance and metastasis of breast cancer
[J]. Modern Oncology,2011,19(12).:2454-2455.[ Ik = ,
S GV, ZR AL M O A 2R L X LR R S R e B 1
Wa[J). B bR 16 2%, 2011, 19(12) :2454-2455.]

¥ @i 2015 F % 24 £ % 9 M China Cancer,2015,V0l.24,No.9



