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Influence of type 2 diabetes mellitus on the risk

and prognosis of prostate cancer
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Abstract A large number of epidemiological studies have shown that type 2 diabetes mellitus (T2DM) is a
risk factor of malignant tumors, such as breast cancer, colorectal cancer, pancreatic cancer, etc. However, epide-
miologic evidence provides strong support for the notion that T2DM can decrease the risk of prostate cancer
(PCa). Hypothesized mechanisms of decreasing PCa risk among T2DM include blood glucose level, glycosylated
hemoglobin (HbAlc) level, androgen level, prostate cancer specific antigen (PSA) level, metformin and insulin,
etc. Moreover, T2DM is associated with the recurrence and poor prognosis of PCa. This review describes the as-
sociation between T2DM and PCa from the points of the risk and prognosis of PCa.

Key words prostate cancer; type 2 diabetes mellitus; risk of disease; prognosis
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PEB R MR 2. 6%, 85 6 7, AL 10 4k 3K
[ PCa 1 A& % % 2P s KR 2L b e, 4R 18
12. 07 % e 4™ . 2 BUBEPRIKE ( type 2 diabetes mel-
litus, T2DM) 7] 3 i1 22 Fole ST 1 i 98 1) 2 9 RIS 4l
UM 25 W g R IR AR L R PCa BH P IRR
UL I KGE Z — T AF SR A58 & B T2DM fig 8 52
Ml PCa & 95 Al 10 )5 » 3 246 52 mi) PR 2R A0 46 . 1 B K
- HERER KT CPSA JKAF L U SUIR R B R AE
AL LR R Y PCa & MU FITUS OC & A — 25
iR,

1 I 47K

155 LA KOS ] B PCa B9 & 08 KUES: . BF 98 &
P I BE 2 PCa M LR 4 MR DR 22, ™ A% il B 42 461 19
T2DM & PCa K9 WU B 3 38 m ™ . = il 4 F
i PCa % WKUFS: 1 LR 40 AR FHFERR 2 K 1Y T2DM &
FZ E ] 2 . Darbinian 2 B 37 & WAE FE<<10
AE T2DM & 5 IR K P PCa & 95 XU 38 i
(RR=1.42); i %5 F£>>10 4E ) T2DM H & & M4
KNS PCa 1Y & 95 WU 52 17 AH 6 (RR=0. 87)
T2DM i = MK -5 0 PCa &0 XUBS: 7T g 5
e 2 Z Ak & T2DM 18t 4% KU [H 7 4 5¢ . Barbo-
sa-Desongles 58" 7£ LNCaP 2 M F1 i 2= 4 1 7 5
G1) i A 1) AR BROBRE TR v 2 PR o B AT A a9 fk NF-
kB, 4100 HE R Z K mRNA FIZE B R, B
PCa KK . 1 Drake 55 B 58 & 8 T2DM ikt
& X 7 TCF7L2 rs7903146 (T) % X PCa i)
55 LS I T A 37 1Y) 5% e, ELFE S i oBE B8 M b, T
I R 9 35 REXE 0 PCa 1Y & 93 KUI .

e I WS 7K ST BE i b e & & R AR 28 1 0 XL
W™, BE5E A& B PCa /B35 8412 I, & il 5% 7K SF (1)
PCa B4 B W% K F 1E 5 1 8 IR 98 AR 16 R (radical
prostatectomy,RP) Ji PCa & & K& T 50% ,
PR MAE AKEFTAE R A7 T2DM 1 R BR % PCa &
#H RP RJGE KB F , PCa B 1ML T+ 5 52
A IEH 78 RP R J5 & & KUK 38 m™ ., Kk 4h 52 56
W9 % B0 5 I W% e 410 ) 22 V5 fih 28155 5 1 PCa 41 2
PR, LA RE By 4 LI A I R G 3G i PCa
A 22 IR R R A K H T 456 FE H-2(n-
sulin-like growth factor receptor-2, IGFBP-2) %
KA 3h+ 19 4 88 1 £ Bk oK, 3G R IGFBP-2 3%
KK AR PCa 4l 43 24, M 91 H g 7=

WAL L2125 1 (HbA 1) /K FJ& B T2DM £
HARN MK B AN, R R MAEA &
HbAlc /K T2DM 5 ¥ 855 PCa ki KUK B
i FEAR L, H " HbATc /KF A7 34 & 2000 (Gleasen
=7)PCa K M AT B . A T2DM Y PCa
HBH RP RET HbALC KF 5 PCa 12225
Gleason TF 43 2 1IF A 5%, & % %] PCa B &
HbAlc /K F4 RS0 PCa FBE W B,

2 EHEKTE

e 3 2 A ME 3 & 3% 1K (androgen receptor,
AR)F 5 78 PCa W & A M B v Kk 15 5 R B AR
FH B9 R 20 28 b I 3% 2R K OF T 7 AT 48 i PCa &
s AU I 42 i PCa i &YV . W55 & B T2DM
FHHAE T2DM B 1 51 BR 41 20 A e P 33 2 7K S 1
AR . T2DM B RS FHKPT T 800 w5
K IMLAE T (5 52 A B S5 40 A ) 52 i o 0 K 1 4
BE T2DM B3 1T 52 B 7K S B A . IR 7T 42 HF
5 ALK, R ask ke 40 i) 52 AL () J5T 40 M ) 3 0, iF —
AR T2DM (B 3 52 i K S, 90 & PCa &4,
T2DM 3% TNFa 7K - 34 5 28 0T R AR B 80 28 K
-, TNFo 38 23 1 il 52 L 8] 5 400 it 2% [ B = 0 &
B PO TS A AR B AR O 52 T A AR Ok o T, R AR
T2DM & # 1 52 i K S . b Ah, BF 5T & B
T2DM %& 9 s B2 L %) PCa &% A 520, T2DM i
52 i K OF- B 2 S R A K T R A R I PCa &R
AR B T2DM i F2 4E 47 B . SR, Hs-
ing %YV B 5T & PR S IR 20 21 52 R K S T AT
B PCa & 95 WU, 1 Atan 2897 1] & 38 PCa 11
&9 AU 5 1ML ¥ S8 T K P TE % .

3 PSA KT

T2DM fig B AR 17 PSA /KF, 5§ % PCa PSA
I A 114 M5 B M 88 i, KR F PCa 2 7Y,
5% & B PCa £ T2DM & # Ifl i PSA /KP4 4k
T2DM f 3 3 AR5, H T2DM &K PSA /K
S 5 R K AR G, T2DM i F2 K (10 48) (19
% PSA KF#AE T2DM B H IR B E T
FU9 BRI L RP ARG RS BRGE RE K A T2DM
1) PCa B % 4 T2DM B # % A4 & %% 5 PCa 7]
fie Tk W B 14k, F2 0] T2DM &Ik PCa PSA K4
B PCa B3 BT AU AT BE .

PCa i97 Ja PSA JKF K& PSA 4% 3 i) [a] (PSA
doubling time, PSADT) J& IIfi /K Wi il PCa AL &
KB EESE bR 2 — P, PSADT <79 ™ H #ik k&
1278 PCa H KM E ., #F58 & 8 T2DM fE
U E 45 PCa 1y PSADT “Y, PCa A T2DM
BERAE T2DM B % RP RJ5 PSADT B & 46 %45 ,
BETAEME RAAFRER,PCa R EM AL E
AR 3 AN Patel %% #F 5% & B T2DM
1) PCa & RP RJ5#HE T2DM B & L E kA
SN T 55% ., A, T2DM 5 PSADT % Z& Al
FE 38 2 IO P R ol 2 i L BIF 9 & B A JRE O A A A
JHE 55 1 PSA JKF-B & 7t i . HOAE e PCa B # 8RE
RERE 5 PSADT B & 46 45, A A &2 % IXUBS: BH g 19
Jin. Jayachandran %6 W 75 & BLTE A F0 AR AE A
T2DM f PCa B fH PSADT B4 AR CAEAR
JHE I 1 AR N R B B A 4 2B AR B R XU 1
2.5 f5. 8k M. 76 JE B B AN BE B, T2DM BE 4E K
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PSADT Jf# & K KU E AR 23 %6, Hoax — £ 4 O A
4 ZHXAL

7 FR SO WU 2K A 24 38 2o 4000 ) 4 285 4
4 7 A A o T R 2 R IR B 2R R M ke [ 1T
MBS, JT4E SR A SY & B — W SUIKRE [ I T2DM i
FZH B PCa &9 XU : Preston VY WF 98 & M P} %
T2DM & v, — XU 48 K H 254 PCa & i
AR B RIS, H = B XSUIRRR IR PCa 19 & 9 LR
5 1 2 I R K S A O, H XU A8 e ) > 6 4E Y
FBH PCa &M KUK BH S BEAIK , H T 245 B 8] <6 4R 1Y
B WAL JC I B 2 5 . B 98 & B SO fi%
PCa & i KU 7T 68 5 JL A ) PCa 41 My 1) A= 4 Fn
FEAE ., Lee %™ 5T K 88— HOWAKAT I/ 5
U5 — R ARHE BAE Y 52 & R hi st (SMILE) 25 (3%
iKIKF, SMILE 324 il AR L3006 B 7 SRC-1
) BT AT S IR LNCaP 40 B N R P AR 14 5% 5%
I ] PCa 40 M AR K FIHE 5 .

T HOXUAR BE 9% B 3% T2DM PCa BB # W5 .
Stopsack 257" X% —H AL PCa JET- R 1) 5% & it
1T Meta 43 M1, B 5% 25 S 8 m — XU ] B A%
PCa REM AR &k WK, K PCa B FH S AT
W1, TR) A = WS 5 A i B2 R 28 AR 3% 4 X PCa
B T 5 A RS2, Margel 257 #F 5% & 2048
OB 8RB R A BE R AR T2DM B E
PCa FE R MEFET R . — H WK ek 3% PCa i J5 JR 7]
fit 5 IS AMPK {55 53 [ K 30 il 98 3£ 5 c-myec
) 22 5 € : Belda-Iniesta %6 fiff 55 & 88— H XU
WtV T LKBL 5 5 AMP 480 2
i B (adenosine 5-monophosphate activated pro-
tein kinase, AMPK) #§ g L , #1 #l mTOR {5 5 i
B AR R WAV 4> T S6K . rpS6 Al 4E-BP1
AR AL, B AR PCa 20 M Bk 09 38 55, Ik 4b, Akinyeke
SV Y & B ORUNRGA BT T R B0 S e
myc [ F& 315, 0 AT A0 AR b R PR AR L A T U 2
PCa 4 fI iy 2K .

5 BB&E

T2DM )55 A 3 228 g 5 R ARl o0 A 2
WF5E B T2DM B 5 R0 T S 800k 9 g i
5 F K 1 PCa & AU, 9 H T2DM 3% i
T R 5 KA VR R W PCa %50 F J8 1 5 B AR
B HBRS R WA LY T2DM /& K Y 1M i
B i 2% K V- WA TT 4E 28 PCa 4 %29 ROV, H
B I ARG YT E S F WA 2 1 T2DM B £ %
KR 15 RO AT IR YT SRS R B s ) B g i &
A3 i PCa & %% WUBE . Hitron %5 #fF 58 &
T2DM A BEH B 5 R 418025 1 0T B2l (R i R AT A
R 25 1)) FIIE B ARE PCa & 95 IKUBS B @384 i, H.
fdi P 300 B R 0 A T2DM B 3 kR w5

PCa(Gleasen=7) ity XU 3 i, 1= 71 4 JB 5 2234 fig

Mk PCa #EJ&. HLAh, Tseng %7 X T2DM B #

HEATRE YT CEYIBETT 6 4F) i 58 & 3R H1 2 7% 3 A

BJE NS Z IS T2DM B & PCa K9k

WA AH G o FRATTIN N 7™ A ik — &5 R I DY ] g

5 ARG TR 1 N B B 3R A 500 R HORS R

R T2DM BE AR RA, HHRERE R

i FH 35 Lo 0 AH X8 5 . i Lind 4850 B 98 & LK

SO T HRS 98 % 2R AE W 2 IR T2DM & 1Y PCa

Ko B o PRI FR AT IA R 56 T IR 5 3R T AN PCa

H 99 WU, Y 6 F OB AT e E— LT IR
WF 9 B I0E 5% Z AR i PCa & S i & vl fig 5

i & & FE 2B K N F (insulin-like growth factor,

IGEfE SR, BB RFEARKKE T 1 824k

(IGF receptor-1, IGFR-1) F ik K F Tt & fe F+ &

PSA JKF#1 Gleason V41, § 3 PCa &34 W5 A

RO B B O A SR IGFR-1 76 PCa 4

ffg 3 W 3% 35, W6 b PISK/Akt Ml Ras/Raf/

MAPK {55 38 # , £t 2520 J A7 22 53 28R4 A

90 ) L T i A g SR RR I R O

6 RE
BE & 2 TF FAk 2 kR, 2 8 At 2 1Y B0k,

PCa Hl T2DM K % J 38 522 A Wy b T 3 A 6

T T2DM 5 PCa % TG B BIF 58 HUAS T — 26

S ARATSIRA VF 2 (0] U S i ok . DR B R IR YT BE

AN PCa % KUK K AR T4 43 5 BIL A 15 itk

— L5 . @HbALe AP 2 T2DM i 4

P 28R B0 R E AR B L B AIR Hb A e JKF- RE 6% 98 /0

T2DM & (1 PCa % i KU , 4K 17 3 43+ VE AL

il W AR X BEER AT N R A R R RIESE 5 )

(5% ik ]

1 Siegel R L, Miller K D, Jemal A. Cancer statistics,
2015[J]. CA Cancer J Clin, 2015, 65(1): 5—29.

2 WEURHERIAE, PR AR, b T AR R Ao SR A
WATEFE AT LT Im IR o 22 22 7. 2013, 18(4):
330—334.

3 Fall K, Garmo H., Gudbjornsdottir S, et al. Diabetes
mellitus and prostate cancer risk; a nationwide case-
control study within PCBaSe Sweden[ J]. Cancer Epi-
demiol Biomarkers Prev, 2013, 22(6): 1102—1109.

4 Onitilo A A, Stankowski R V., Berg R L., et al. Type 2
diabetes mellitus, glycemic control, and cancer risk
[J]. Eur]J Cancer Prev, 2014, 23(2). 134—140.

5 Darbinian ] A, Ferrara A M, Van Den Eeden S K, et
al. Glycemic status and risk of prostate cancer[]].
Cancer Epidemiol Biomarkers Prev, 2008, 17(3): 628
—635.

6  Barbosa-Desongles A, Hernandez C, De Torres I, et
al. Diabetes protects from prostate cancer by downreg-

ulating androgen receptor: new insights from LNCaP



%10

X7, AL 2 RUBE DRI AT 51 R 0 IRV, NS A9 82 ) .

949 -

10

11

12

13

14

15

16

17

18

19

20

cells and PAC120 mouse model[J]. PLoS One, 2013,
8§(9): 174—179.

Drake I, Wallstrom P, Hindy G, et al. TCF7L.2 type 2
diabetes risk variant, lifestyle factors, and incidence of
prostate cancer[ J]. Prostate, 2014, 74(12): 1161 —
1170.

Wright ] L, Plymate S R, Porter M P, et al. Hyper-
glycemia and prostate cancer recurrence in men treated
for localized prostate cancer[]J]. Prostate Cancer Pros-
tatic Dis, 2013, 16(2): 204—208.

Biernacka K M, Uzoh C C, Zeng L, et al. Hypergly-
caemia-induced chemoresistance of prostate cancer cells
due to IGFBP2[]J]. Endocr Relat Cancer, 2013, 20
(5): 741—751.

Ozbek E, Otunctemur A, Dursun M, et al.
mellitus and HbAlc levels associated with high grade

Diabetes

prostate cancer[]|. Asian Pac ] Cancer Prev, 2014, 15
(6): 2555—2558.

BISCAE, BRARZE, A iR, W5 BRIE % AL b e R
MM R Z AE S WERLI] b EEEREE,
2015, 13(1): 9—12.

Cai H, XuZ, Xu T, et al. Diabetes mellitus is associ-
ated with elevated risk of mortality amongst patients
with prostate cancer: a meta-analysis of 11 cohort stud-
ies[ J]. Diabetes Metab Res Rev, 2015, 31(4): 336—
343.

Xia ] W, Tan SJ, Zhang X L, et al. Correlation of se-
rum testosterone with insulin resistance in elderly male
type 2 diabetes mellitus patients with osteoporosis[ ] ].
J Diabetes Investig, 2015, 6(5): 548 —552.

P, EE, L S i IRAEA A D TGF-BL,
Ki-67 iy ik 28 b e 3 SCLT ) iR R 25, 2014, 54
(31): 62—64.

Baradaran N, Ahmadi H, Salem S, et al. The protec-
tive effect of diabetes mellitus against prostate cancer:
role of sex hormones[]]. Prostate, 2009, 69 (16):
1744 —1750.

Hsing A W, Chu . W, Stanczyk F Z. Androgen and
prostate cancer: is the hypothesis dead[ J ]2 Cancer Epi-
demiol Biomarkers Prev, 2008, 17(10) : 2525—2530.
Atan A, Tuncel A, Yesil S, et al. Serum testosterone
level, testosterone replacement treatment, and prostate
cancer[ J]. Adv Neurol, 2013, 2013: 275945.

Turner E L, Lane J] A, Donovan J L, et al. Associa-
tion of diabetes mellitus with prostate cancer: nested
case-control study ( Prostate testing for cancer and
treatment study)[J]. Int J Cancer, 2011, 128(2): 440
—446.

Werny D M, Saraiya M, Gregg E W. Prostate-specific
antigen values in diabetic and nondiabetic US men,
2001—2002[J]. Am J Epidemiol, 2006, 164(10): 978
—983.

XURE, EB L R, 45 Mg PSA K PSA % 5115
Mg A oy W G R LT, I R IR MR 243k, 2011,

21

22

23

24

25

26

27

28

29

30

31

32

33

34

26(8): 597—1599.
Oh J J. Hong S K, Lee S, et al. Diabetes mellitus is
associated with short prostate-specific antigen doubling
time after radical prostatectomy[ J]. Int Urol Nephrol,
2013, 45(1) . 121—127.
Patel T, Hruby G. Badani K. Clinical outcomes after
radical prostatectomy in diabetic patients treated with
metformin[ J]. Urol J, 2010, 5(76); 1240— 1244,
Jayachandran J, Aronson W, Terris M, et al. Diabetes
and outcomes after radical prostatectomy: are results
affected by obesity and race? Results from the shared e-
qual-access regional cancer hospital database[]J]. Canc-
er Epidemiol Biomarkers Prev, 2010, 1(19): 9—17.
Preston M A, Riis A H, Ehrenstein V, et al. Met-
formin Use and Prostate Cancer Risk[]]. Eur Urol,
2014, 66(6): 1012—1020.
Lee SY, Song C H, Xie Y B, et al. SMILE upregulat-
ed by metformin inhibits the function of androgen re-
ceptor in prostate cancer cells[J]. Cancer Lett, 2014,
354(2): 390—397.
Stopsack K H, Ziehr D R, Rider ] R, et al. Metformin
and prostate cancer mortality: a meta-analysis [ ] ].
Cancer Causes Control, 2016, 27(1). 105—113.
Margel D, Urbach D R, Lipscombe L L, et al. Met-
formin use and all-cause and prostate cancer-specific
mortality among men with diabetes[J]. J Clin Oncol,
2013, 31(25): 3069—3075.
Belda-Iniesta C, Pernia O, Simo R. Metformin: a new
option in cancer treatment [ J]. Clin Transl Oncol,
2011, 13(6): 363—367.
Akinyeke T, Matsumura S, Wang X, et al. Metformin
targets c-MYC oncogene to prevent prostate cancerl ] ].
Carcinogenesis, 2013, 34(12). 2823 —2832.
Hammarsten J, Damber ] E, Peeker R, et al. A higher
prediagnostic insulin level is a prospective risk factor
for incident prostate cancer [ J]. Cancer Epidemiol,
2010, 34(5): 574—579.
Lubik A A, Gunter ] H, Hendy S C, et al. Insulin in-
creases de novo steroidogenesis in prostate cancer cells
[J]. Cancer Res, 2011, 71(17): 5754—5764.
Hitron A, Adams V, Talbert J, et al. The influence of
antidiabetic medications on the development and pro-
gression of prostate cancer [ J]. Cancer Epidemiol,
2012, 36(4): 243—250.
Tseng C H. Human insulin does not increase prostate
cancer risk in Taiwanese[J]. Clin Genitourin Canc,
2014, 12(1) . 7—12.
Lind M, Fahlen M, Eliasson B, et al. The relationship
between the exposure time of insulin glargine and risk
of breast and prostate cancer; an observational study of
the time-dependent effects of antidiabetic treatments in
patients with diabetes[J]. Prim Care Diabetes, 2012, 6
(1): 53—59.

kA% B #7.2016-07-27)



