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cause mortality in these patients.

involved in various promotors and inhibitors.

perglycemia, insulin resistance, kidney disease, inflammation, abnormal bone-associated protein, etc.

tive treatment for vascular calcification in diabetics at present.

Cardiovascular Disease

Vascular calcification is a common complication in diabetic patients, which includes intimal calcification
Vascular calcification is usually progressive and a predictor of cardiovascular disease and all-
Vascular calcification in diabetics is an active, highly regulated, cell-mediated process

Various factors play a significant role in vascular calcification, including hy-

There is no effec-

It is very important to evaluate and control risk factors of

vascular calcification and provide preventive therapy for patients with diabetes.
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I, Kramer ™) K Qunibi 21 4351 X 18 4 15 i
3% ( chronic kidney disease, CKD)3 ~5 HidE&E T &
PEAT RO 5 S 7 . BB PR CKD 8 35 7 IR 30 ik 45 1k
(CAC) KRN 54% ~93% , MiAEHEIR G CKD &
TR BIPKEG I (CAC) AR K 25% ~54% , FKATHE
FEVEATHY CKD3 ~5 ARS8 5 98 K B, IR
I FE Bk (B A& I8 F= B Bk #E B bk s ik & 4R
K B5IL I % R M 75, 0%, i AR R 5 B R
26.4%

HUL AT UL, JEie 1 RUAJE: 2 RUME IR R, TTie
SR IT B S F W R RR A IS Ak Y & AR R
B TARRE R (8

2 HERFIESHAFMERX

YRR DR i R85 3 0k A7 E L PR 9 i 1 o 22
M I+ KAE , Shik 51k B2 2 Mg, —F AN
A4 | 55 B ik ks 4 5 Ak 1 s 28 AH 5, A IR i 4Gt
S RAE RN S5 B Tl FEBE N, & A
TEBEHIE BRI, e 3l kS b s IR R
MBIk, an FE sk | SshIkSE , 2 53 BN B ARDT
L, A A I I D, B At 5 —
Fh I ES £k, PR A Monckeberg” s 4k, & A= 7F
Sk I, 8 H AR N SR R S A IR Y B A
J B N R A= TG, 22 UL T e sl ik L g Bl kA e
Sk, BRI 3B R A T IR M PR B E
B, 5o ok BERE AL BEHRIE B TE 5%, B = R AE 4
MOFRE BT A UOAR , #1510 2 i E LM IR TR &
FroR PR R T Bl kS Ak T SO A A A
JSER: A T e I3 B0 0 2 e AR A Weds s T v ik
FEIE A, I o B HE

BE DR 8 75 4 1) 2 v 2 A W PR RR I A
AT UL T8 G K R PR B B, b RS AT SR AT
BEIRIRIAESE CKD B R H

3 MERmAEENESHHERIERER
ESES

3.1 #ERRAEMESLHIERILE

DR LA 405 A B B DAL T ) P R S8 4x i
o BRAEANTIA Y, LA 85 T 2 i % B i A i 2
ARSI DIRL, AR AW 5T A B, 1 A8 45 1k J2— 1> 40
J A ) R R X — A A R A
il E5AL 0 A 2R AR R G (E0) Jmy K - B AR
Mo Z8eaE D08 8 #9516 5 8 00 fe AL

A E5 A6 T RE % A A= 2k A8 S HIL R oy - e 26 TR 3R e ol
P 1 45 S W LAH Y ( vascular smooth muscle cell,
VSMC) % 534k Ay 1l B A 200 i 5 Bl i, X 6 iy 4
L7 A JR D R A G S i i o B 1 AT AR S B s
ARSI L 5 E— 20 G 02 BEAG AR i I 3R i
TS AL BV A B R IR S AR A,
20 YA T A R T A A A R AR B LR 2 —
3.2 BRBRELENESUNEKREER

3.2.1 & OB A P08 LA M )
RN S A B EAR T, Chen %1 7E4-
VSMC - FH i v B R 5 0 ( 25 mmol/L ) AR & 30
AR P AT N, (R R A A S T ad (
core binding factoral , Chfocl ) B flk 2 i A1 E5 R
R IR 2 LX) BRZH W I m, BB S R AEE A 2
(bone morphogenetic protein 2, BMP2) FiA¥ N, &
PO C 41 A 790 T BEL DB e AR BT SRy SRR, B
FEIR K U PR 5 B4 R 2H ZUAE T R EUIR A T
BEARAET, Sk B A BERE (2 E X Bl VSMC 1958
N8 H (osteopontin, OPN) HYFR3A

AT R, 2 BURE R o HE 2k CAC FBE AL
ML > 7% 7& CAC FEJRARITI H 7~ BRI
i K I & AE 15 ( the Diabetes Control and Compli-
cations Trial, DCCT) 1 Ji &2 B0 bR + 11 M - & A
BYMAT R 2= B 5% (epidemiology of diabetes interven-
tions and complications , EDIC) X} £ & #4717 KW pifi
Ui, K BR8N GE I SR A5 FE rp, CAC 3
LAl EAR: SV G 1 SP RN
3.2.2 MeBEAI  Olesen %5 F vk B 6 1
(1 U /L) B-HhBERR 5 T A VSMC £51k,
18 d Ji R BT 5 ik OO B 0 2 A%, TR R
( osteoprotegerin , OPG) i) mRNA 7K A R JC ik i &
A FREG AL 55% , ZE5 RAER 2 RUBE R Az
) R MR 5 2R RT3l U OPG A S i in 8 45 46 ¢
VSMC NHYTLRR,

XF 1160 44 55 PN Lo A A 2B B I A (ho-
meostasis model assessment, HOMA ) /7 FEPEM i 5 &
U OLE & B, TEAE0E I AR b, B R R I Bt
FEEEBUE CAC BN MR, — T 1 632 &4 ARHH IR
NHEH BT AR AT (Bl Dk ok R B Ak 1) 22 b e F 5
75, HOMA-IR 5 CAC #H2C, 1 518 E 3 bk 851k K
i S PRAESALTCAR G 5 — IR BRI R B,
2 BB RG B HOMA BB R ARHUH BB CAC
B, TITE 1 BURE DR A D R RAURE RS
CAC AR,

3.2.3 M 7E 1 AU R E TP R BUIE S
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CAC WYFAAEFHE ARG (0 1 AUBE R 8 3 v A
Skl BE R A A BE T o R 2 315 Bl 1
TRUHE PR £ AT s CAC FOFFAE 5 B kA 56
(R bR (AR TR 48 508 CT 42 A HE SR IR 7 ) 4R G
1M CAC M= BN S RE A G e 2 L M i 5
TS CAC B AHE"

1 2 BB B P BRI (PR RS

I A8 85 Al ST AH I AN B
3.2.4 SIS FEZAS 5 #8h O BIEATF 5 Hh ARG
T 1414 BAEE X EBRE CAC K 3 3h PkEs L 1%
Ol BB BN g I g 186 T — A o 25, 8 PRI (1)
JUERBE N 40% | 1T CAC B LRI 34% , B kST F
PIERE I 2R 7 333 ARG B v, O A
NEWT 25 R 5 HE LR FEAE CAC B ™ 5 3 L K% Bt 177 10
P CAC PR 52 0 35 A5G UESE T8 PR £ 10 Ak
FERE I A AU A 8L BB R R &
3.2.5 Wmkkdm BEEEIRer R, B
AR ALAY LR G & o o (R gk R I A5 A5 1k
MR A R, e 8% N e Wl 1 R A5 e i A8 - L 4
I v oS AR A M 2 434k, I AT R 3 o i 3l 1Y B DI
S &5k,

HWESE K PSR IE CKD H 3% 19 56 1R 3 ik 45
LR T CKD 3 ~ 5 HWAAERE R B, A0 IR
WG CKD (B EBEE CKD 4r It | etk 3h Bk 45 1k
KRB, —IE5E B A T 2
RUBE PRI I3 BT £85I B A0 35 1) 2 U PR S £
HAHLL, CAC ZA RN (95% 1 59% ) , H. CAC
I3 B A K5 B 3 = (288 T 10 Agatston HLAV) el
FATREABEAT BT ST S CKD3-5 k3 il b IR
s K8 Bl Dk (BLAE IR = Bl ik B8 Bk | BB ik & 45
Bk B4 & AR 75. 0% ,CKDSD 1 1fiL 38 3% By
(AR s £8 5 Bh ik (4 RE = sk % sh bk & 3 ik
KFH83NK) #5100 & %N 83.3% , HE5{L 47
B TARE MR R B
3.2.6 BEARARMEE RSN R A AL AL
9 B B 11 T 38 e 2 A ot T T LA A e B A
YL A S A S Ak, TR B AR R e A
OV 0t 55T e AL A 1) B B A o AR AR AR
A, TERERE R RERAET, AR
JERRER (1 EL A iE— 2542 2 Jok ol A Rl Ak R i A5 v g
FARRVE AT 3 B PR 5 S 7 H T =g AT
ST 1 FROWE BRI A AR Bl ke f gk e
3.2.7 K& RIEEBSRIPCREMIREZ
— AR S A S T R AR PR SR I
T C-J 8 L 41 LA 2 6 (interleukin, IL-6)

FAEE YRBE A F- ( tumor necrosis factor, TNF-a) [
-1 7K g ) bE AR B PR R 57 % . 22% FI
60% . WFFEHRIE C-J2 W A K- 5 R 8l ik A3 7
I PRSP IR A AL TE ARG . RS SE SR TR S TL-6
o TNF-or AT 100451 LA B A A 40 2 s
SARERLFE ] BETENE PR 28 rh it — P I R
TEFEBE CKD f 2 rh T O 1048 I S i AF DG 1Y
ot RSO R FE B B AAE T
3.2.8 AAAXREFGARZFF  BHEESKEEA
(bone morphogenetic protein, BMP) J& 17 58 A4k &
A IS R AR I - FE ARSI T e R 5 4 4 AR A
FRASE W LA ZLE], BMP2 B 43 3 584 1) e Xt
HRZH ™ A B SE 5 0 2 23 R bR A
M3 rh BMP2 & 2 & TR R (8§ 7R =
MBE AT R I 2 55 BMP2 (97K PSRt i i A8 51k

F T Gla & H (matrix Gla protein, MGP) J& Il
5 A 40 PR, EC ) i A5 S Ak i LR T BE 5 4
il 5 ERTUBURR JE Bl K A7 AR Y B 455 BMP2
A A RBEE R I 2 BUBE R 8 T RS A
i FP 4B VSMC 9 MGP mRNA ik 7K FAL R
IER A 50% , ZL R R W] MGP 33K 5 1k 2
BUBE DRI LA 510 b A —EFE

AN, EHFEH (OPN) (BRI R (OPG) N
F-kB ZRGE LA F B A (receptor activator for NF-
kB ligand , RANKL) DA K Ji¢ J5 2 11 55 B A DG 2 A
A RESE PRI LS ES AL ARG, AN, A5 e R 5 &
BT A I OPN J2 2 AU PR B CAC B sz
PO -2 30 A A AMUF 9% & B e R
BRI K OPG ZK-F- 7T LARER OPG 15 RANKL £
S54G, DUTTA JE 1L 7 1 8 JUL 240 A ) B R A i
G (R
3.2.9 Him RERE A ZITAE R £
FRGUAG A I W, o v S B U0 AR Y
50% , Redl il 4k A K - ( transforming growth fac-
tor, TGF) I BMP (2 55 L 16 J1, I ELAT X % 5
MIYEF . Stenvinkel % & B8 CKD 5 ] R IF b 5 ik
BRI Th S IR IR A R ERE B A K
SPECRRE R E W TR, Mehrotra 55 & A& HT
PRI B 9 3 (CKD 3 ~4 ) R IRER 1T A KT
5 IEH U R BE PR B AH LE IR T 0k
AR WE PR ' e AR R AR R S BUN IS A
JREREE A SEIE G, AL, IZ IS & BN T iR Bk
HH A KPS EAR B BKES AL FR 53 Z [ AF AR TEAROG,
X5 SR S A AR B IERR ( end stage renal dis-
ease, ESRD) & WMFFEH . WP 58 & A S 20D HE
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P B S IE I XS iR BREE 1 A BB 3 AT BE 2 By
L PR B g B 401 a2 1t A A 14 B £ BT AL AL
il ESRD [ A 2 RS L T FEsR G BRI A &
i, 5 RIGE IR EREE 1 A B2, S 80 & 45 10 R W
HEREGAEIEER 2y T PR B 5 28 75 CKD
R A AR, H R A5 A B K R R e T
AR P £, DAL ok FG it A8 A A A e A ML i Bk
HH A KPR S N ] e AR R A
A TR, i 2t — 2 B

WFFE 7, WS W S AL R 7 W) B R IR K
ENNIINES-¥I S N | BN (R (07 SIS R T R A
OB N R FW A RES S 1B R 8 I 45
PRl R R R

4 FERRSS I E $5 L X il fa

4.1 HEREME S 3 FE B =0
4.1.1 BRIBHEZGREHLEC hEFMH
SERE RIS B I, PRI B A A CAC ™
TR R AR PO A ok 0 1 A =

X} 128 44 40 ~ 80 % 1Y 2 RUBHIRIG HE BETT 3
AF A EE CAC(CAC B4 =100) [ F 8 CAC
TR <100 B EE B2 5 & O A F 4 (4510
39% F16% )™, 5 KEFTHENERY PREDICT A58 %¢
589 44 JC.U LA NG 1) 2 JRD PR 8 S X BT 4
GRS KA IR B K9 (- coronary artery
disease ,CAD) i Z= 1 CAC 2.0 1L B 9% ( cardio-
vascular disease, CVD) A 7 A9 o0 &+ | B fdi 4%
J& CAC(CAC FAA3 11-100) U fdi.0x 1L 45 32 9 JXUIR: 448
hn5.4 £, CAC FH43 101-1000 1y H 2 XU 54 hm 10
LA E, CAC B4R 1 1000 1Y B 3500 L 45 < 1 10
DRV 38 B30T 20 A5 FE— 00T SR Y P RE O il
B IRURS [ #R i Framingham XU B 48 4 ( Framingham
risk score, FRS 11 2 UM PRI 835 BF 9T & 3L, CAC
RO L SR EE B A ok S T R, N 98 2 PR
Y5 FRS 454, A WM, 7 sh kol REaE fk iy
ZRIEIESE T B IR I B E AEAE CAC R FUINCy 1 A5
Fi, FHE CAC(CAC B53=400) B E B CAC T
O N RO A S R KU 8 6. 2 %55

BEXE 1 EUBE R G R CAC 5.0 145 1 1 B
GERARTE D | DE 2% B8 PR I RE A TR “#F 8 &
W, FFAE CAC J CAC B3 > 400 574 eIk sl fkose
S AF 2, FIRINCo FLASE BE i SH 2 4 e >tR: 3l ik i 174 B
SRR, B ST THA G R,

5 M B H i PR

4.1.2 BhREZGREHLE TR CAC
AT R R A A R BT D AT RE SR bR R
ERHE BN RIS MR ERE, 10377 &9
CAD 5,903 £ BAWEIRAG , BRI B3 5 4E 1Y A
FET-HN 3.5% FEALIERLHY v W PR F8 3 B8 T
IRV &5 T 0 PR s £ 4, A7 AE CAC R & & T
CAC WY, AN, B S 1Y CAC BN S E IAET
FAHIC, 3K — PR R S8 AR R W R B T
MR R BRI R CAC XFAET R R
ToIN ) R SCRCARWE R ER A TR

2013 Y —I AR GE [ AT Meta 3B & 91,2 7Y
W PRI ER 2 CAC FRA> =10 BEFIN 4 X BE T B0 1
BRI A WE A LA, TTERE R X FE 1 = S
AHER CAC BUAT < 10 B E 2 KU g,
2014 AERY—IFRFST SR 2 USRS R # CAC FR Ay
M2 A8 (GeEAR Bk 320 Bk iR = 3l k) 45 1k Bk
TR 43 2 4 DR A T S5 R0 LA A0 T 2R 1) e i
B
4.2 MERFEOESHHIEREX

FHTRE PR R I S Ak 50 1A R e B A
ToRE YIRS, R FRATT O] LA FH a5 Ak %o b R
W REIATIER 432 W T AR LA A5 Ak B R 3
AT Iz FLAE R PR 3 A7 BN B 6T, A4
B (B RE | BEBE 553097, X TR IR X A 8 T
CVD e PRI 3R 52 0 S 150, SR A H BRI 48 45 4k
T2 e CVD (R RS A X AR

JERE R B A A5 g R CVD BT R
Faa i EH IR R BE X 43 BE B B R E | T AFAE
SEER 2 ik BEL 2 LA K Xof BHLZE 9 1l 45 2 15 7 B kAT T
T, T B — 2R A RRE , B, X T CAC B4y
A58 1o 1) B T AR AT 0 IR T2 S A5 R it 5 3 52 B
ff 076 B 25 0, R AT IS R T R O S
25, T B2 A W L R A

5 WEKRFEMESHRIRE

5.1 I#EEF

DCCT #F5% J5 42/ EDIC #F78 % f i A7 1K
Wk, & SR AL BEREA YT T CVD R 54% ,DCCT
W7 R AL RERIR T 5 BRI CAC B4 B IR Y
FE T AR AL (CAC B4 >200) M3 HLBIAHE | T 2
FUME PRI 58 & 0, B AR b 10 21 2% 1 9 AR B AR
CVD AU . RACED BFFE48 A 301 £ 1F7E CAC
YRR S A I 4 i B AIK T 32k CAC B4 <100
BE N CVD KAF AR & CAC Blor
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HHPD A FE KA HE, A EE A ™
B K B A Ak & A 2 T HEA T R IR AT
BB T DA RGO il A R0 & A, CAC YT nl B
BT B IR 2 £ 5 A 5 A ot 4 o e 3R 25 TR
BB LA 7 H S koo R R Ak 1 2 I8 B T A A B Ak
L2136 /K RT BE AR RE K 28 s hi A
5.2 fhiTHZAY

T — TS5 R BAE TCREAR (1) 2 UM PR R
T RILZATT YR N B CAC #F R i
R, CAC HEJEIE N 2 AR R B 4 HBET- 1 K
Bo: , M7 T2 25 MR TC CAC FERE () 2 RUBH R
BT FDY AT 197 2R E B E R
VADT #F58 BoR  BEIE T 364k CAC FIHAb IR 22 H &
J& , aE AL T2 B CAC HF R B BT
ANH AT I ™ Rk, SRR IR
SEE AL, A TT 224 W 2 A5 i B M DR s RE A Y
B EAEIL
5.3 Hith

H AT, B — S SERAAF 52 5/ R AS 1 I PR B 5T
X RAS BHIBR B4h &%) 4E4: R D il 5558 X0 148
BEAL S PEAT T 0T, (0 1R 259 2 45 ] LA SE 2%
A5 5 £ i 2 i 12 d5fe =2 RRASE I R AF 55 IE 52, 1 C
EIL,

SRR R £ AL, W PR 105 A5 1k — Bk
A=, BRI B AR AT 240 T P it B 8 4k 22 %
WEZR S, BRI I A T A AR TR, B PR A A
s il IS S AR 0 fa 6 LR, 64T & B O TR MR YT
JEH EE,

6 /N £

B DR 8 A A A K A Ry, R O
PR S B R o I R S e DR AR T £ T [
Fo BEPRIA I AE £ A 22 b Al 2R R A 4 1 1 D
RS HIAMEAN T LS R X TR R
M5, FAT 1 JCA 6 T B, A I R e i
Xof R Y A PR R AT PR I LA A A IE 1
Fr 8L AR AR LG e B TR PR YT

[ &% 30k ]

[1] Alman AC, Maahs DM, Rewers MJ, et al. Ideal cardiovascular
health and the prevalence and progression of coronary artery calcifi-
cation in adults with and without type 1 diabetes[J]. Diabetes
care,2014,37(2) : 521-528.

[2] Scholte AJ, Schuijf JD, Kharagjitsingh AV, et al. Prevalence of

coronary artery disease and plaque morphology assessed by multi-

slice computed tomography coronary angiography and calcium sco-
ring in asymptomatic patients with type 2 diabetes [ J ].
2008, 94(3) : 290-295.

Heart

[3] Ibebuogu UN, Nasir K, Gopal A, et al. Comparison of atheroscle-
rotic plaque burden and composition between diabetic and non dia-
betic patients by non invasive CT angiography[ J]. Int J Cardiovasc
Imaging, 2009, 25(7) : 717-723.

[4] Daga N, Nasir K, Hamirani Y, et al. Prevalence and severity of
coronary artery calcium in young persons with diabetes[ J]. J Card-
iovasc Comput Tomogr, 2013, 7(4) ; 241-247.

[5] Kramer H, Toto R, Peshock R, et al. Association between chronic
kidney disease and coronary artery calcification: the Dallas Heart
Study[J]. J Am Soc Nephrol, 2005,16(2) : 507-513.

[6] Qunibi WY, Abouzahr F, Mizani MR, et al. Cardiovascular calcifi-
cation in Hispanic Americans ( HA) with chronic kidney disease
(CKD) due to type 2 diabetes[ J]. Kidney Int, 2005,68(1) : 271-
2717.

[7

[

Proudfoot D, Shanahan CM. Biology of calcification in vascular

cells: intima versus media[ J]. Herz, 2001, 26(4) ; 245-251.

[8] Moe SM, Chen NX. Pathophysiology of vascular calcification in
chronic kidney disease[ J]. Circ Res, 2004, 95(6) : 560-567.

[9] Chen NX, Duang D, O’ NeillKD, et al. High glucose increases the
expression of Chfal and BMP-2 and enhances the calcification o f
vascular smooth muscle cells[ J] . Nephrol Dial Transplant, 2006,
21 (12 ). 3435442.

[10] Cleary PA, Orchard TJ, Genuth S, et al. The effect of intensive
glycemic treatment on coronary artery calcification in type 1 diabet-
ic participants of the Diabetes Control and Complications Trial/Epi-
demiology of Diabetes Interventions and Complications ( DCCT/
EDIC) Study[J]. Diabetes, 2006, 55(12) : 3 556-565.

[

[

Olesen P, Nguyen K, Wogensen L, et al. Am J Physiol Heart Circ

Physiol, Calcification of human vascular smooth muscle ¢ ells; as-

sociations with osteoproteger in expression and acceleration by high-

dose insulin[ J] . Am J Physiol Heart Circ Physiol , 2007, 292
(2):1058-064.

[12] Ong KL, McClell and RL, Rye KA, et al. The relationship be-

tween insulin resistance and vascular calcification in coronary arter-

ies, and the thoracic and abdominal aorta: The Multi-Ethnic Study

of Atherosclerosis [ J ]. Atherosclerosis , 2014 |, 236 (2):
257-262.
[13] Schauer IE, Snell-Bergeon JK, Bergman BC, et al. Insulin resist-

ance, defective insulin-mediated fatty acid suppression, and coro-
nary artery calcification in subjects with and without type 1 diabe-
tes; The CACTI study[ J]. Diabetes, 2011, 60(1) ; 306-314.

[14] Rodrigues TC, Veyna AM, Haarhues MD, et al. Obesity and coro-

[l

nary artery calcium in diabetes: the Coronary Artery Calcification
in Type 1 Diabetes (CACTI) study[J]. Diabetes Technol Ther,
2011, 13(10) : 991-996.

[15] Conway B, Miller RG, Costacou T, et al. Double-edged relation-

[

ship between adiposity and coronary artery calcification in type 1
diabetes[ J]. Diabetes Vasc Dis Res, 2007, 4(4) : 332-339.
[16] Liu J, Fox CS, Hickson D, et al. Pericardial adipose tissue, ath-

erosclerosis, and cardiovascular disease risk factors; the Jackson



CN 43-1262/R T EBh ki L 2015 4E55 23 55

5 11

463

[17]

[19]

[21]

[22

[

[23]

[24]

[25]

[27]

[28]

heart study[ J]. Diabetes Care, 2010, 33(7): 1 635-639.
Yerramasu A, Dey D, Venuraju S, et al. Increased volume of epi-
cardial fat is an independent risk factor for accelerated progression
of sub-clinical coronary atherosclerosis[ J]. Atherosclerosis, 2012,
220(1) : 223-230.

Riegger T, Conrad S, Schluesener HJ, et al. Immune depression
syndrome following human spinal cord injury (SCI) ; a pilot study
[J]. Neuroscience, 2009, 158(3) : 1 194-199.

Wang M, Wang M, Gan LY, et al. Vascular calcification in main-
tenance hemodialysis patients [ J]. Blood Purification, 2009, 28
(1) : 15-20.

Bjornstad P, Maahs DM, Wadwa RP, et al. Plasma triglycerides
predict incident albuminuria and progression of coronary artery cal-
cification in adults with type 1 diabetes: The coronary artery calci-
fication in type 1 diabetes study[ J]. J Clin Lipidol, 2014, 8(6) :
576-583.

Tintut Y, Patel J, Parhami F, Demer LL. Tumor necrosis factor-
alpha promotes in vitro calcification of vascular cells via the cAMP
pathway[ J]. Circulation, 2000, 102(21) ; 2 636-642.

Berezin AE, Kremzer AA. Circulating osteopontin as a marker of
early coronary vascular calcification in type two diabetes mellitus
patients with known asymptomatic coronary artery disease[ J|. Ath-
erosclerosis, 2013,229(2) ; 475481.

Kang YH, Jin JS, Seok MS. Long term effect of high glucose and
phosphate levels on the OPG/RANK/RANKL/TRAIL system in
the progression of vascular calcification in rat aortic smooth muscle
cells[ J]. Korean J Physiol Pharmacol, 2015, 19(2) . 111-118.
Mehrotra R, Westenfeld R, Christenson P, et al. Serum fetuin-A
in nondialyzed patients with diabetic nephropathy ; relationship with
coronary artery calcification [ J]. Kidney Int, 2005, 67 (3):
1 070-077.

Brodeur MR, Bouvet C, Bouchard S, et al. Reduction of ad-
vanced-glycation end products levels and inhibition of RAGE signa-
ling decreases rat vascular calcification induced by diabetes[ J].
PLoS One, 2014, 9(1) :e85 922.

van Eupen MG, Schram MT, Colhoun HM, et al. Plasma levels of
advanced glycation end products are associated with type 1 diabetes
and coronary artery calcification[ J]. Cardiovasc Diabetol, 2013,
12, 149.

Li G, Lu WH, Ai R, et al. The relationship between serum hypoxia-
inducible factor 1o and coronary artery calcification in asymptomatic
type 2 diabetic patients[ J]. Cardiovasc Diabetol, 2014, 13.52.
Dayan A, Narin B, Biteker M, et al. Coronary calcium score, al-
buminuria, and inflammatory markers in type 2 diabetic patients:

Associations and prognostic implications [ J ]. Diabetes Res Clin

[29

[

[30]

(31

[

[32

[

[33]

[34]

(35

[

[36

[

[37

[

[38]

[39]

Pract, 2012, 98(1) : 98-103.

Elkeles RS, Godsland IF, Feher MD, et al. Coronary calcium
measurement improves prediction of cardiovascular events in a-
symptomatic patients with type 2 diabetes: the PREDICT study
[J]. Eur Heart J, 2008, 29(18) . 2 244-251.

Lau KK, Wong YK, Chan YH, et al. Prognostic implications of
surrogate markers of atherosclerosis in low to intermediate risk pa-
tients with Type 2 Diabetes [ ] ]. Cardiovasc Diabetol, 2012,
11 101.

Malik S, Budoff MJ, Katz R, et al. Impact of subclinical athero-
sclerosis on cardiovascular disease events in individuals with meta-
bolic syndrome and diabetes: the multi-ethnic study of atheroscle-
rosis[ J]. Diabetes Care, 2011, 34(10) : 2 285-290.

Raggi P, Shaw LJ, Berman DS, et al. Prognostic value of coronary
artery calcium screening in subjects with and without diabetes[ J].
J Am Coll Cardiol, 2004, 43(9) : 1 663-669.

Kramer CK, Zinman B, Gross JL, et al. Coronary artery calcium
score prediction of all cause mortality and cardiovascular events in
people with type 2 diabetes: systematic review and meta-analysis
[J]. BMJ, 2013, 346. 1 654.

Cox AJ, Hsu FC, Agarwal S, et al. Prediction of mortality using a
multi-bed vascular calcification score in the Diabetes Heart Study
[J]. Cardiovasc Diabetol, 2014, 13 160.

Snell-Bergeon JK, Budoff MJ, Hokanson JE. Vascular Calcifica-
tion in Diabetes; Mechanisms and Implications [ J]. Curr Diab
Rep, 2013, 13(3): 391402.

Skyler JS, Bergenstal R, Bonow RO, et al. Intensive glycemic
control and the prevention of cardiovascular events: implications of
the ACCORD, ADVANCE, and VA diabetes trials: a position
statement of the American Diabetes Association and a scientific
statement of the American College of Cardiology Foundation and the
American Heart Association[ J]. Diabetes Care, 2009, 32(1):
187-192.

Duckworth W, Abraira C, Moritz T, et al. Glucose control and
vascular complications in veterans with type 2 diabetes[ J]. N Engl
J Med, 2009(2), 360: 129-139.

Kiramijyan S, Ahmadi N, Isma’eel H, et al. Impact of coronary
artery calcium progression and statin therapy on clinical outcome in
subjects with and without diabetes mellitus [ J]. Am J Cardiol,
2013, 111(3) : 356-361.

Saremi A, Bahn G, Reaven PD, et al. Progression of vascular cal-
cification is increased with statin use in the veterans affairs diabetes

trial (VADT) [J]. Diabetes Care, 2012, 35(11) : 2 390-392.

(HSCHE 2Ny



