DOI:10.19405/j.cnki.issn1000-1492.2014.04.038

Acta Universitatis Medicinalis Anhui 2014 Apr; 49(4) * 557 -
( DM) . N N PC ( MADD rs11039149 OR =1. 14
DM 95% CI=1.03 ~1.27) . Peairs et al ’
DM o Lipscombe et
. DM ]
al DM
( AMPK) o Mitri et al ’
DM
DM
R 587 DM
A 1000 — 1492( 2014) 04 — 0557 — 04
! 2
(type 2 diabetes mellitus T2DM) 4 ( insulindike growth factord re—
, ceptor IGFHR) o
° T1DM T2DM
(AMPK) 2 1 DM o
( DM)
° ( insulin—
DM .
like growth factor IGF) . N
1 DM T2DM o
: DM 2
T2DM S N A .. 8
s 2.1 Anisimov et al
o Ben et al
HER2/NEU
35 DM
DM 2, Pierce et
al * DM 37 2

( FTOrs8050136 OR =1.12
95% CI =1.02 ~1.23; MTNRIBrs1387153 OR =
1.11 95% CI=1.00 ~1.23)

2013 -09 -29
( :11040606M161) ;
( :KJ2011A157)
230001

E-mail:

ysd196406@ 163. com

o Huang et
al PTEN
300 mg/( kg * d)
APC
> Memmott et al "
2.7 ~10.3 wmol/L
4- 13- - ( NNK)
53%
72%



* 558 ¢

Acta Universitatis Medicinalis Anhui 2014 Apr; 49(4)

Phoenix et al "

40
2.2 DM "> ( UKPDS)
10
29% . Evans et al ”
2005 12000 DM
DM
DM ( )
o Decensi et al >
DM 1 500 ~2 250
mg/d 31% s
Memmott et al "
14
o« Mazzone et al ™
DM
42%
20% o Jiralerspong et al "
DM ( patho—
logical complete response rates pCR)  24%
DM (8%)
DM (16%)
DM o Campagnoli et
al '* DM
o Skinner et al " 235
DM
pCR  34.5% pCR
19. 6% . Higurashi et al '
DM
( colorectal aberrant crypt foci ACF)
ACF
3
3.1
(IR) Y,
Algire et al *
IGF4
IGF4 o Kalaany et
al 2

IGF4

. T2DM
A( insulin
receptor-A  1R-A) . IR
3- / B/
phosphatidylinositol 3 ki—
nase ( PI3K) /protein kinase B( Akt) /the mammalian

target of Rapamycin( mTOR) PI3K/Akt/mTOR
. IGFIR IRA
IR-A/IGF1R
2
23
3.2
3.2.1 mTOR
23
AMPK o AMPK
(TSC2)
mTOR - mTOR mRNA
mTOR
24
( MEFs) AMPK TSC2
mTOR . LKB1 ~ AMPK
o LKB1
AMPK mTOR 0
Huang et al * LKB1 N

A

. Kalender et al *
AMPK  TSC2
( Rag GTPases) mTOR
mTOR
AMPK  TSC2 o
3.2.2
ATP
o pS3
MEFs o
Buzzai et al 7 p53
ATP LKB1/AMPK
AMPK FAS



Acta Universitatis Medicinalis Anhui 2014 Apr; 49(4) * 559 -

2
3.2.3 Gebioglu et al ** DM
DM DNA
( ROS)
DNA NDA
2 ROS.
( advanced glycation end products
AGEs) o
3.2.4
. DM
( tumor necrosis factor—
o TNF-) N
o TNF-«
~«B( nuclear transcription factor-« NF-kB)
S ( chemokine re—
ceptor CXCR) . - ( monocyte che-
moattractant proteind MCP-) . -1

( intercellular adhesion molecule ICAM-)

N o Huang et al *
TNF-o
NF-«B AMPK
0 NF«B

1 Loubiere C Dirat B Tanti ] F et al. New perspectives for met—
formin in cancer therapy J . Ann Endocrinol ( Paris) 2013 74
(2):130 -6.

2 Decensi A Puntoni M Goodwin P et al. Metformin and cancer
risk in diabetic patients: a systematic review and meta-analysis

J . Cancer Prev Res ( Phila) 2010 3(11):1451 -61.

3 BenQ XuM Ning X etal. Diabetes mellitus and risk of pan—
creatic cancer: A meta-analysis of cohort studies J . Eur J Canc—
er 2011 47(13):1928 -37.

4 Pierce BL Austin M A Ahsan H. Association study of type 2 di—
abetes genetic susceptibility variants and risk of pancreatic cancer:
an analysis of PanScand data J . Cancer Causes Control 2011
22(6) :877 —83.

5  Peairs KS Barone BB Snyder C F et al. Diabetes mellitus and
breast cancer outcomes: a systematic review and meta-analysis

J . J Clin Oncol 2011 29(1):40 -6.

11

20

21

22

Lipscombe L L. Goodwin P J Zinman B et al. The impact of di—
abetes on survival following breast cancer J . Breast Cancer Res
Treat 2008 109(2) :389 -95.

Mitri J Castillo J Pittas A G. Diabetes and risk of Non-Hodgkin”
s lymphoma: a meta-analysis of observational studies J . Diabe-
tes Care 2008 31(12):2391 -7.

Anisimov V N Berstein LM Egormin P A et al. Effect of met—
formin on life span and on the development of spontaneous mamma—
ry tumors in HER=2/neutransgenic mice J . Exp Gerontol
2005 40(8 -9) :685 -93.

Huang X Waullschleger S Shpiro N et al. Important role of the
LKB1-AMPK pathway in suppressing tumorigenesis in PTEN-defi—
cient mice J . Biochem J 2008 412(2):211 -21.

Memmott R M Mercado ] R Maier C R et al. Metformin pre—
vents tobacco arcinogen-induced lung tumorigenesis J . Cancer
Prev Res ( Phila) 2010 3(9) :1066 —76.

Phoenix KN Vumbaca F Fox M M et al. Dietary energy availa—
bility affects primary and metastatic breast cancer and metformin
efficacy J . Breast Cancer Res Treat 2010 123(2):333 —44.
UK Prospective Diabetes Study ( UKPDS) Group. Effect of inten—
sive blood-glucose control with metformin on complications in over—
weight patients with type 2 diabetes ( UKPDS 34) ] . Lancet
1998 352(9131) :854 —65.

Evans ] M Donnelly L A Emslie-Smith A M et al. Metformin
and reduced risk of cancer in diabetic patients J . BMJ 2005
330(7503) : 1304 -5.

Mazzone P J Rai H Beukemann M et al. The effect of metform—
in and thiazolidinedione use on lung cancer in diabetics J . BMC
Cancer 2012 12:410.

Jiralerspong S Palla S . Giordano S H et al. Metformin and
pathologic complete responses to neoadjuvant chemotherapy in dia—
betic patients with breastcancer J . J Clin Oncol 2009 27
(20) :3297 -302.

Campagnoli C Pasanisi P Abba C et al. Effect of different do—
ses of metformin on serum testosterone and insulin in non-diabetic
women with breastcancer: a randomized study J . Clin Breast
Cancer 2012 12(3):175 -82.

Skinner H D McCurdy M R Echeverria A E et al. Metformin
use and improved response to therapy in esophageal adenocarcino—
ma J . Acta Oncol 2013 52(5):1002 -9.

Higurashi T Takahashi H Endo H et al. Metformin efficacy and
safety for colorectal polyps: a double-blind randomized controlled
trial J . BMC Cancer 2012 12:118.

Goodwin P J Pritchard K I Ennis M et al. Insulindowering
effects of metformin in women with early breast cancer J . Clin
Breast Cancer 2008 8(6):501 -5.

Algire C Amrein L. Bazile M et al. Diet and tumor LKBI ex—
pression interact to determine sensitivity to anti-neoplastic effects of
metformin in vivo J . Oncogene 2011 30( 10):1174 -82.
Kalaany N'Y Sabatini D M. Tumours with PI3K activation are re—
sistant to dietary restriction J . Nature 2009 458(7239) :725
-31.

Mulligan A M O“Malley F P Ennis M et al. Insulin receptor is



* 560 -

Acta Universitatis Medicinalis Anhui

2014 Apr; 49(4)

23

24

25

26

an independent predictor of a favorable outcome in early stage
breast cancer J . Breast Cancer Res Treat 2007 106( 1) :39 -
417.

Viollet B Guigas B Sanz Garcia N et al. Cellular and molecular
mechanisms of metformin: an overview J . Clin Sci ( Lond)
2012 122(6): 253 -70.

Gwinn D M Shackelford D B Egan D et al. AMPK phospho—
rylation of raptor mediates a metabolic checkpoint J . Mol Cell
2008 30(2):214 -26.

Huang X Wullschleger S Shpiro N
LKB1-AMPK pathway in suppressing tumorigenesis in PTEN-defi—
Biochem J 2008 412(2):211 -21.

Kalender A Selvaraj A Kim S'Y et al. Metformin independent
of AMPK inhibits mTORC1 in a rag GTPase-dependent manner

J . Cell Metab 2010 11(5):390 —401.

et al. Important role of the

cient mice J .

27

28

29

30

Buzzai M Jones R G Amaravadi R K et al. Systemic treatment
with the antidiabetic drug metformin selectively impairs p53-defi-
cient tumor cell growth J . Cancer Res 2007 67( 14): 6745 -
52.

Cebioglu M Schild H H Golubnitschaja O. Diabetes mellitus as
a risk factor for cancer: stress or viral etiology? ] . Infect Disord
Drug Targets 2008 8(2):76 -87.

Mantovani A. Cancer: Inflaming metastasis J . Nature 2009
457(7225) 136 -17.

Huang N L. Chiang S H Hsueh C H et al. Metformin inhibits
TNF-alpha-induced TkappaB kinase phosphorylation IkappaB-al—
pha degradation and IL-6 production in endothelial cells through
PI3K-dependent AMPK phosphorylation J . Int ] Cardiol 2009

134(2) : 169 -75.

12

13

15

17

19

20

21

22

556 )
Devereux T R Horikawa I Anna C H et al. DNA methylation a—
nalysis of the promoter region of the human telomerase reverse tran—
scriptase ( hTERT) gene J . Cancer Res 1999 59(24) :6087
-90.
Guilleret I Yan P Grange F et al. Hypermethylation of the hu—
man telomerase catalytic subunit ( hTERT) gene correlates with te—
lomerase activity J . Int J Cancer 2002 101(4):335 -41.
De Wilde ] Kooter ] M Overmeer R M et al. hTERT promoter
activity and CpG methylation in HPV-induced carcinogenesis J .
BMC Cancer 2010 10(1):271.
Renaud S Loukinov D Abdullaev Z et al. Dual role of DNA
methylation inside and outside of CTCF-binding regions in the tran—
scriptional regulation of the telomerase hTERT gene J . Nucleic
Acids Res 2007 35(4):1245 -56.
Choi JH Min NY Park J et al. TSA-induced DNMTI down—
regulation represses hTERT expression via recruiting CTCF into
demethylated core promoter region of hTERT in HCT116 J . Bio-
chem Biophys Res Commun 2010 391( 1) :449 -54.
Zinn R L Pruitt K Eguchi S et al. hTERT is expressed in canc—
er cell lines despite promoter DNA methylation by preservation of
unmethylated DNA and active chromatin around the transcription
start site J . Cancer Res 2007 67(1):194 -201.
Choi KC JungM G Lee Y H et al. Epigallocatechin-3-gallate
a histone acetyltransferase inhibitor inhibits EBV-induced B lym—
phocyte transformation via suppression of RelA acetylation ] .
Cancer Res 2009 69(2) :583 -92.
Meeran S M Ahmed A Tollefsbol T O. Epigenetic targets of bio—
active dietary components for cancer prevention and therapy J .
Clin Epigenetics 2010 1(3 -4):101 -16.
Meeran S M Patel SN Tollefsbol T O. Sulforaphane causes epi—
genetic repression of hTERT expression in human breast cancer
cell lines J . PLoS One 2010 5(7):ell457.
Mao B Zhao G Lv X et al. Sirtl deacetylates c-Myc and pro—
motes ¢-Myc/Max association J . Int J Biochem Cell Biol 2011
43(11) : 1573 -81.
Kyo S Takakura M Fujiwara T et al. Understanding and exploi—

23

24

25

26

27

28

29

30

31

32

ting hTERT promoter regulation for diagnosis and treatment of hu—
man cancers J . Cancer Sci 2008 99(8) : 1528 -38.
Atkinson S P Hoare S F  Glasspool R M et al. Lack of telomer—
ase gene expression in alternative lengthening of telomere cells is
associated with chromatin remodeling of the hTR and hTERT gene
promoters J . Cancer Res 2005 65(17) :7585 -90.
Liu C Fang X Ge Z et al. The telomerase reverse transcriptase
( hTERT) gene is a direct target of the histone methyltransferase
SMYD3 J . Cancer Res 2007 67(6):2626 —31.
GeZ LiW Wang N et al. Chromatin remodeling: recruitment
of histone demethylase RBP2 by Mad1 for transcriptional repression
of a Myc target gene telomerase reverse transcriptase J . FASEB
J 2010 24(2):579 -86.
Mitomo S Maesawa C Ogasawara S et al. Downregulation of
miR-38 is associated with overexpression of human telomerase re—
verse transcriptase protein in human anaplastic thyroid carcinoma
cell lines J . Cancer Sci 2008 99(2) :280 -6.
Miura N Sato R Tsukamoto T et al. A noncoding RNA gene on
chromosome 10p15.3 may function upstream of h\TERT J . BMC
Mol Biol 2009 10(1):5.
Wang Y Y Sun G Luo H et al. MiR21 modulates hTERT
through a STAT3-dependent manner on glioblastoma cell growth
J . CNS Neurosci Ther 2012 18(9) :722 -8.
Reig-Viader R BriefioEnriquez M A Khouriauli L et al. Telo—
meric repeat-eontaining RNA and telomerase in human fetal oo—
Hum Reprod 2013 28(2):414 -22.
Ng L] Cropley ] E Pickett H A et al. Telomerase activity is as—

cytes J .

sociated with an increase in DNA methylation at the proximal sub—
telomere and a reduction in telomeric transcription J . Nucleic
Acids Res 2009 37(4):1152 -9.

Redon S Reichenbach P Lingner J. The non-coding RNA TER-
RA is a natural ligand and direct inhibitor of human telomerase

J . Nucleic Acids Res 2010 38(17) :5797 —806.

Widschwendter A Miiller HM Hubalek M M et al. Methylation
status and expression of human telomerase reverse transcriptase in
ovarian and cervical cancer J . Gynecol Oncol 2004 93(2):

407 -16.



