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Abstract: Vascular calcification is a common pathology frequently occurred in the process of atherosclerosis , hypertension,
diabetes, chronic kidney disease, vascular injury and aging, resulting in an increased prevalence of cardiovascular events. Along
with the social aging process, the incidence becomeshigher, andthis attract more attention. This review summarized a series of our
works on vascular calcification in recent years, including the update concept of vascular calcification, recent classification and
mechanism, and the confusion and hope in experimental and translational researches. This article aiming to promote further studies
on the mechanisms and prevention of vascular calcification o
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Fig.1 The phaenotype transformation of vascular smooth muscle cell and disorder of calcium phosphate metabolism

HHRFMHCEASS T SR &R KRS
T WA A T BT CKD B3 M 85 1k &
PERYIE R R VSMC BT R B EREE T R ol
2R 11 SM22aFlla-SMA ik M T 14, 1
A 26 B AR 12 4 Runx? | osteocalcin | osteopontin |
ALPAERIRIGIN" . eAh  AER IR Xk — 7l
AL T WA UESE o R FEAT Z R 1 (Matrix
Gla—protein , MGP ) 5 [A i B i) /N BB B o | F
ik = A S AL MGP, /)N BRU7E S48 BT HS 2™ =AY
AL R . T H AR AT S P AR 4K B VSMC |
Runx2 Kk 22, I8 5E 1 B B I 00 45 R AR,
— UL T VSMC [ J8 B R 20 5% 50 A2 i 45
P e vp B E R

(3) ML A8 A5 A A 75 PR 7 S Ao o LA [s) i
RSN A A5 AL - AT A A5 10 5, T 2
) A B BT A 3 R e R LR . 7R BEARAF T,
PR B A R - 2R 3k b IR R/ s b i 45 85 A A
IR VA AL AT R O A, L A SR K
A1 fi AR T U A A B AT

3 Kk #

MBS A5 O L R ) i 2R SRR T
R TF VI . L, B RO B 6 14

B X T o LA S R A PR 0 FL A
o FUAT, XL A i A kY 25 ) AR
249697, JF BAE A B5 10 K AL b i A A2
RSz ik o BB BUA BT R, i A A il [
TR BB AR T UL A, FRAT T T 2R
PRI BRSNS, S e PR By i 0 1L 415 A i 1 B
AHE B BE A SRR o

SE k-

[1] Wu M, Rementer C, Giachelli CM. Vascular calcifica-
tion: an update on mechanisms and challenges in treat-
ment| ] ]. Calcif Tissue Int, 2013, 93(4):365-373.

[2] Vervloet M, Cozzolino M. Vascular calcification in
chronic kidney disease: different bricks in the wall[J].
Kidney Int, 2016, pii: S0085-2538(16)30553-30561.

[3] Zhang K, Gao J, Chen J, et al. MICS, an easily ignored
contributor to arterial calcification in CKD patients [J1.
Am ] Physiol Renal Physiol, 2016, 311 (4) : F663—
670.

[4] Fadini GP, Rattazzi M, Matsumoto T, et al. Emerging
role of circulating calcifying cells in the bone—vascular
axis[ ] ]. Circulation, 2012, 125(22):2772-2781.

[5] Puri R, Nicholls SJ, Shao M, et al. Impact of statins on
serial coronary calcification during atheroma progression
and regression[J]. J Am Coll Cardiol, 2015, 65(13):
1273-1282.



188 AR AR (B2 R D 5384

[6] Demer LL, Tintut Y. Vascular calcification : pathobiolo-
gy of a multifaceted disease[J]. Circulation, 2008, 117
(22):2938-2948.

[7] Madhavan MV, Tarigopula M, Mintz GS, et al. Coro-
nary artery calcification: pathogenesis and prognostic
implications [J].J Am Coll Cardiol, 2014, 63(17) :
1703-1714.

[8] Yoshida H, Yokoyama K. Mechanism, imaging tech-
nique and therapy for vascular calcification in patients
of chronic kidney disease [J]. Clin Calcium, 2007, 17
(5):726-733.

[9] Shroff R, Long DA, Shanahan C. Mechanistic insights
into vascular calcification in CKD [J]. J Am Soc
Nephrol, 2013, 24(2):179-189.

[10] Yamada S, Giachelli CM. Vascular calcification in
CKD-MBD: Roles for phosphate, FGF23, and Klotho
[J]. Bone, 2016, pii: S8756-3282(16) :30345-3

[11] Budoff MJ, Achenbach S, Blumenthal RS, et al. As-
sessment of coronary artery disease by cardiac computed
tomography: a scientific statement from the American
Heart Association Committee on Cardiovascular Imaging
and Intervention, Council on Cardiovascular Radiology
and Intervention, and Committee on Cardiac Imaging,
Council on Clinical Cardiology [J]. Circulation, 2006,
114(16): 1761-1791.

[12] Lanzer P, Boehm M, Sorribas V, et al. Medial vascular
calcification revisited : review and perspectives [J]. Eur
Heart J, 2014, 35(23):1515-1525.

[13] Towler DA. Molecular and cellular aspects of calcific
aortic valve disease| ] ]. Circ Res, 2013, 113(2):198-
208.

[ 14 ] Mathur RV, Shortland JR, El-Nahas AM. Calciphylaxis
[J]. Postgrad Med J, 2001, 77(911):557-561.

[ 15] Miyamoto K, Tatsumi S, Segawa H, et al. Regulation of
PiT-1, a sodium-dependent phosphate co—transporter
in rat parathyroid glands [J]. Nephrol Dial Transplant,
1999, 14 Suppl 1:73-75.

[16] Son BK, Kozaki K, lijima K, et al. Statins protect hu-
man aortic smooth muscle cells from inorganic phos-
phate—induced calcification by restoring Gas6—Ax! sur-
vival palhway[]]. Circ Res, 2006, 98(8):1024-1031.

[17] Son BK, Kozaki K, lijima K, et al. Gas6/Axl-PI3K/
Akt pathway plays a central role in the effect of statins
on inorganic phosphate—induced calcification of vascu-
lar smooth muscle cells [J]. Eur J Pharmacol, 2007,
556(1-3):1-8.

[ 18] El- Abbadi MM, Pai AS, Leaf EM, et al. Phosphate

feeding induces arterial medial calcification in uremic
mice: role of serum phosphorus, fibroblast growth fac-
tor— 23, and osteopontin (1l Kidney Int, 2009, 75
(12):1297-1307.

[19] Bouvet C, Moreau S, Blanchette J, et al. Sequential ac-
tivation of matrix metalloproteinase 9 and transforming
growth factor beta in arterial elastocalcinosis [J]. Arte-
rioscler Thromb Vase Biol, 2008, 28(5) : 856-862.

[20] Pai A, Leaf EM, El-Abbadi M, et al. Elastin degrada-
tion and vascular smooth muscle cell phenotype change
precede cell loss and arterial medial calcification in a
uremic mouse model of chronic kidney disease [J]. Am
J Pathol, 2011, 178(2) :764-773.

[21] Yang H, Curinga G, Giachelli CM. Elevated extracellu-
lar calcium levels induce smooth muscle cell matrix min-
eralization in vitro[J]. Kidney International, 2004, 66
(6):2293-2299.

[22] Kapustin AN, Davies JD, Reynolds JL, et al. Calcium
regulates key components of vascular smooth muscle
cell-derived matrix vesicles to enhance mineralization
[J]. Circ Res, 2011, 109(1) :el-12.

[23 ] Westendorf JJ, Kahler RA, Schroeder TM. Wnt signal-
ing in osteoblasts and bone diseases [J]. Gene, 2004,
341:19-39.

[24 ] Bostrom KI, Rajamannan NM, Towler DA. The regula-
tion of valvular and vascular sclerosis by osteogenic mor-
phogens[ ] ]. Circ Res, 2011, 109(5) : 564-577.

[25] Hill TP, Spiiter D, Taketo MM, et al. Canonical Wnt/
B—Catenin Signaling Prevents Osteoblasts from Differen-
tiating into Chondrocytes (7. Developmental Cell,
2005, 8(5):727-738.

[26] Feng W, Zhang K, Liu Y, et al. Apocynin attenuates
angiotensin lI-induced vascular smooth muscle cells os-
teogenic switching via suppressing extracellular signal—
regulated kinase 1/2 (1l Oncotarget, 2016, 7 (50) :
83588-83600.

[27] Steitz SA, Speer MY, Curinga G, et al. Smooth muscle
cell phenotypic transition associated with calcification :
upregulation of Cbfal and downregulation of smooth
muscle lineage markers [J]. Circ Res, 2001, 89(12):
1147-1154.

[28] Speer MY, Yang HY, Brabb T, et al. Smooth muscle
cells give rise to osteochondrogenic precursors and chon-
drocytes in calcifying arteries [J]. Circ Res, 2009, 104
(6):733-741.

[29 ] Shimizu T, Tanaka T, Iso T, et al. Notch Signaling

(F#% 2147 to page 214)



