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[ ABSTRACT] Vascular calcification is a process of arterial wall mesenchymal cells, especially smooth muscle cells,
transforming into the phenotype of chondroblast and osteoblast under the effect of various pathological factors. It mediates
the process of abnormal calcium deposition in the vascular wall.  Vascular calcification includes various pathological types
such as intimal calcification, medial calcification, and valve calcification. With the increase of aging population, espe-
cially the prevalence rate of diabetes, atherosclerosis as well as chronic kidney disease continues to rise, the vascular calci-
fication derived from which is gradually becoming a key disease spectrum affecting the health of our people. For that rea-

son, the thesis starts from the origin, evolution and prognosis of vascular calcification, systematically discusses some con-
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troversial and hotspot issues in the process of prognosis such as bone and blood vessel, active and passive, intimal and me-

dial calcification, microcalcification and macrocalcification, autophagy, endoplasmic reticulum stress and non-coding RNA.

It hopes to promote the advancement of basic and clinical research on vascular calcification through the joint efforts of ex-

perts who devote in the calcification.

LA 5% 1 2 B Jok B (] P 240 Jf G G2 - 1 UL 4
Jifd ( smooth muscle cell, SMC ) 7E 4% F s B K 25 4
TSR R UK AR R A A A R e T
FRAE I8 BE 1 i 72, A0 976 PN A5 A | o JBE S Ak S
FRAE A 5 2o PG B2 AR 2T A S AR I A
ACTERE BRI | 30 Jikcoks B BE A | 18 1 B I 55 22 e
o 2 J v A P R 852 3D T A AR A
S L KA G 45 B AR LAl B A 1 48 4% 1k
ARSI EE ST AR A B LB A 3R
AR S ) RS A 5 I R L S i
FALMERI A VI KL, 5 I8 55 Ak B 36 SR B9
BB 5 SR

1 HRmMESHHNEZEFZB T

I PRI AT 9 27 WF 5% 5. 7~ 80% 1Y) IfiL 45 461 493 I
90% L0 8 FEAT I A5 A5 4k, 5 203l bk ok A i
AR fe 5 R 2R A I B S o i I B PR
P PE AR AEARAS | 582 S 35 mT A2 0F 0l 8 45 4k 1 B R
KD A5, 50 M S A s PR R B M
Fb, A I M0/ 5 10 s R A8 B SR T 63 i 1.5 4%,
TR B BRBER RN 1.6 %, 8 F PRI 2.4 £%5, FL M
FES AN 1.7 %, BB 0 5.5 £ eI E, #K
2017 ), T E 60 ¥ LU FEAENOF 2.41 12
A, BN 17.3% ; i35 2050 48, & E24F A0
Bk E] 4.8 12, 205 @it 2 ERE AN T4y 22—,
CRIBEE A IS ot R w2 Lk S e
B A A R 5t e O A - I A A AL
%, AR SN FET AR KT 45 Z I H 87%
ARSI, /N T 45 B30T A B 25%17
FEMLE 5L ;40 ~49 2 NHEH IR 30 k5 1k 20 R
H50% ,60 ~ 69 & A FE IR Bl ik 45 Ak £ RN
80% >, Frith 6814 Bl IEE S 5 Z hLEIX
S %) By K ok R Ak A T 2 R A R LR R
N A I8 A AR A 3853 0 R 3k 70.4% Fi1 59.2%
AL KT 300 09 AHE K AR Sk O IUREAE 2k
JeU T vy O TRPE PR BE A 3 I A S 1 DR
B TS LA 1~100 R ARE . SR 30 31
557 35 218080 ™ EE 1Y Meta 23 HTIA A 1ML 51k
SR ANC A KURS: () — AR ie 9. AT D I AE

L ASER W A PN (i3 P ok A= N M /i 3- 5
P BB 3, R ) W] HOOR IR 0 B A g e I
B ek R B O AN R =P A 2R

2 IESEERS R

KT MG A BB IR, B AT AL A 3 240 ) T
ELWEAN RN SMC RSB T/ VA IRFERE R UL i
/N (matrix vesicle, MV) J& 8 Bl L A BE 567 55 TR
HYICHERR T . MV & —FP 7 T4 i AL BT, B A% 30
~300 nm (YRR R OIURL, B BT FTIESE MV A
WY A B 2B R A AR ) Il 45 RE SMC DL
ZE 07 ORI 20 i AR B, O 5 20 i A ik B 2R
FEAER M Ca® KA MV N, R85 K A 25
AR ALY R A R S R A A Ak R
FIFHA FROTE AR AL AT 09I 5 187 | SREBR&T 4E i
MV I B G085 A P HE 2F 28 i ] 1] 1 g 3 2
600 kPa, JC i 2T 4k 05 i 2L i 35 9 1 5 199 {1 ( 300
kPa) ,iX N MV RAEREIE 055 DTN i A2 01 35 1
IS 155 K SRS BB AL T e Al . —
ot , =R JFKBEIE 5 Z RS AR HE R, SMC
TEME MV (4 B 54 KA R BB DA My
RE Q24 MV B4 ;OMV Gl & @0 Py i, 1%
PALTE I, YA 32 I it B AR AE 52 ) f 85 4k T AR
RS ATE W B R, AT 2 8 7 B 500 3 A
ApoE™ /R, R AR AR 20 JAJ5 32 B0 PR BE B i B
54k, 23 J& 5 IS A0 T AR B RS AR Rt T
PLAH MV B & 5 S A0 TE 1 R85 A0 TE 2
A Y 3 A LR B MV 2 fUES A6 e R
AL IE R R IR, 78 SIS A TE 1l S 5 K AS Ak 4 A
AR AR R R T OGRS

{2 RS JE MV 2R T/ MA IRFERE R IR ek,
Al 2 L A1 3 o R U Sy i A A AR AR T — AT
FE T BERR S & AR I IR IR BT, A R 2 — Pl e e I
TAETR B, A A4 T 9 T ol i AR 198 8 R 0 A 1 5 (]
20 L5 1) A Ry S R A R A I I
FEAL LA B~ ] N AR T B 5 R
5 100 A8 1 4 AR IR < I AET SMIC P B2 240 L ] 44
JifL LA A AL A ACA A8 RE SMC U 43 Ak
S MBS AG I DS PR Y EG B AR PN B[] 5 o



1088

ISSN 1007-3949 Chin J Arterioscler, Vol 26,No 11,2018

FeAt)m ™ Bz A R ] B 55 i AR R v BE . 12
A1k MU RE SMC TN B2 A0 228 DA B8 L AR 23
RN RI PRI, B 1% 28 75 B AL DD 1
BAEBOE S LR o 7AW BRI KRR, 76
PRE 2NN 1T/ AL 200 L B i R R A it 2 28
TS 785 1 A 20 B B o ARG 8 . it — 22 W
T A [+ 40 L T ) R E A T 2 0 0 A X —
M5 A 00 2 015 1) 45 5 98 P ML Al 25 368 T 2L 1M
EESACARIHLR 3 0e B 33K n] O I B AR Y BT 36 B
Pl FE R SR AR IR A T 8

3 MESEEEIFPE LA KR B

3.1 BEmMERFBEE

WFFTUE S J5 & P B O A i R84 10 B % B
IG5 2 A9 A8 A A AR OG5 i) HL, Bl 2 28 10 31T
B S B R 5O A R GRS UTRUHAEAT , I IR
ERRZ - RS A AR, Rk
P B TB B RE A ML 45 5 AR AR 1T e HL A S R 114 5 2R
AHEIERE Y T RRIER AR . OFRATIR K
SRS (30 ks Besl ik ) 85 4k i B8 35 24 63%
FEAE AR 55 1 B AR, 93 % 1716 B 3T i B % B g
%5 i —20 R BUTRRAE 3 Sl DA — 2 M 24 rh iy
5 R [ R RS QU 4L 0K B R
BB/ B AR B 0 B RE (] Bt 9 ™ EE A I
FEAL ; AR T B W AKCE B B R AR (R
FRIE A A S 0 /0 D/ ) 5 Tl T R I A RE D4
JEFN 537K AR A 437 RS 5l 1 5 5 U kP
B JO B A R I A5 A i AR A O 40 - An i A
MRt LT Gla 251 VSR CE R F 1 BRI
RYEHMIE F A2 1 4 R 6 b
INHE IR F LA B i A 1 A O A 4 G A A 7841 23
JERRE M, #2518 1 IR & P TSR E 1 B
JE RN A E5 A0 A B TR s (DB 5 1l 8 40 32 B LA L
ISR 38 S A MLAORI 5 iz 2l mT DL AE 2% 5k
B OB AL R I S 1) 20 R, ATLA B B 05 1) 5
AR LA S 100458 Ak B T B AAE 9 2 R | 5 DR
% E 10048 1) 35 1T BB 2 ML B A BE 19 A2 Ak BT
By, ARAUBR IR B8 X B 5 0 A 5 ) 1 9 R A 3 O
RIAAFAE— S L. OBFFE N B3 v A 75 BB 1 T e D5
P T B A R IL A5 45 1 =2 [ P AH SRR I R AIE
WA T i sl A R A P A B 1 AR Ak s @B
0 L 0 4 L T ALk IR B AR A 1) B N, DA
*H ¢ LR I 4T A P 400 L ) ML AR A 5 A% 5 A T
PP AT 2 O BAR B AR AE OC 4 F L R AE 21

JRL PR - RN B AR OC 70 7 2 5 55 A 7 | (BB
TR BT AR I T 2 — D W
3.2 mMEHHEENHEHNEED

MR — R 2 L 4E E 3 meizh
2 FhHLE . S A R i AR — A el A
PP R I I 28 UHED A 7 S AL 41, 3
ok 5B Al AR ABL P AT L b A S gk i
BEAL A RE SMC | SR 4H A | 10 3% 10 A R JE 40
FEAA 551k 1 200 i 45 T LAAE s B 2R A T £ 30
RO AR R VR AN, R MV, MV 2/
PR NRES & AL T, BE A% w5 FE W 1R B8 18 1 AR 4 1
¥ AR ES SR DU 98 o5 —J7 I, B sh N1k 2
— ST T AL Bk A A AR RR R B T
I FEICE 51, Demer % AN, 85% LI I
|INEREE o R I RV A DA O (R e S R K
B LF 4 F 055 RN R AR UUARAT G vl far v
[N - TS PO A R 1 o e R S e DA
SEA AR R M SS G b R, 855 TE i
A VRIS B AR 1 b A O H AT S S RS | SR AR T
225 B LT P BTV Rl T AR 25 -, 17T i, 4y o A
BARIIR 28I A5% 22 KR (AR (W T0P i $TI R R (A 0
F AR Z B a0 PR 2R R AR B an S g sk
PO AR HE PR - 55 4 ] PR 1) #A AIL AR 1 sh 8 Ak
T 2H 2R S T Rl Tl AR A R TR K e il 3
SRR ER ] - HL , H A sh sk pL 5
B GBI A 7 AR AH B I] 5 58 SCER S AR B9
3.3 MRS E RS54 R AY K BX

DA A, 55 v JIE 80 A 2 o A8 55 A 199 R R 32 0
AR A P T A RE SMC 7E Ry BB T R
VERITR 3280 2 2 O B AR R B S A S Y &R
FI PR E P NI e SRS AL | i R
B EE A A Orb RS A i % T
Hutchinson-Gilford L5 G1E 8 18 PE 5 k% T
HIZ M PRBEAE H I | 28 58 1R 41 BE ARG T 4 1E
R D 2R, CAIYIK ShAIL AL A A 0
T ERORLA T RE Bt A LR 8, 85 A kil - 2 2k
PREFREFNRE 55, UL 04 i R 36 B 5 ok B i A
JEESE I L TR Ik A S R R, 0 ) 3
uy  FARIFRAESG N, PR FE TR &, U HEHL
PRSI VE T H B SMC 5% 44k ok i R i e 8
SN 7 28 W E SR AR, fEA
L RNIRER T s Sl 2 E e 3 L R B UD D Y3
PE i I A8 AR Bl ik CT 4945 F0 Agatston 43
FRGEVEAL 23 A s i A 0T 32 3h ki 2 i I 48 S Ak
AR, R IR B KA AL | F Bk S A5 Ak S T



CN 43-1262/R " [E S fikalifb 24 it 2018 4F55 26 #2575 11 1089

SR L RR T Bl BRI S e AR B IE AR OGN o
RS AT B 2 e I £ 2 e J2 i 7 ) T BERR Y X
HE— LW T P R AL B A . @ N IR AL b &
Tk ok A Ak, 3 H B R KT B I T £ R
5 e ML A B 2R A T R B AR A Ak £
RAF, BB 9K Sh AL f0 45 A A W, R T 2ok
PRI RE AT AL ORI 98 i, JE 2 48 i AL 1) 7T
DL PN 5 A6 5 i 5 405 Ak e ol SCHERY AN TR] . Y
JEEET A 55 Bl Jok o A A X Bl 70 i 25 DI AH G, RT3t
O JIUVREFE AR v A v O il i A8 A R g4 5 B T
FERITRA k45 [ L 58 2 B Wk [F) L T B B 21 4
W A A PR AR A AT 38 e il A8 WA e T ok Y < DB AR
7 AR R I BE P R LA LR b RS (L S
BT Ak B S (), A IR T A A ] 0 F T
Ji& H M A& BE SMC R BRI AU HIL RSB0 9K Sh AL |
REEIRTT, el A [R) Y 2 B e A8 i E 1 A () A9 85 4k
FERVFNEG A5 SR A 2R 9 [R]85 AR AR R
3.4 HSSHEXSLEEER

BESRN A [ 25 5 R/ BS54k 2575 A 6] 1Y
i ARG I 2 25 5 R 43585 46 ( microcalcification, B A% <
200 pum ) fie 3 5 He i 200 Bl J5 21RO LB E 1Y B
B 7R 18 P K 85 4K ( macrocalcification, H 2 = 200
o ) SRS TE BRERR | AT 1 A5 BE DN | e 0 ) 0y
A0 B A R B LR )
TESIKRFERE AL BET 1Y 2 Fih 32 1A —— WAL 20K
7= W) 5% K ( receptor for advanced glycation end
product, RAGE) I - F| bl #E £E 2 3 (galectin-3, Gal-
3) A BE TE GRS Ak 5 S A ) i % 9 b K 4 T AR
FHH70 . RAGE FE 435 7 SRR B 1b AN R AEAS
FaE BEHR 5 Gal -3 U 32 2 3R0K T RAGAL e AE R AE
BEHL S SMC 1 A0 IX Sk, 76 AR 9 2 40 B He S i Ak
AL X SRAR /D WL Gal-3 B9 5 A " ARAMIFSE
R IR Gal-3 BELIWT AT il SMC 41 41 56 45 A0 45715 1) B
PRAR N BCRE B InTS S AT AT OGO IR
ApoE™ /INEBIBFFE HAESE , F shRNA JUER Gal-3 J5
BEHNIE i A5 Ak o RS A s Ak, B Gal-3
BT AT RAGE ik B2 b ; i — 2 Jr B B ey
1 MV, &3 Gal-3 BHLIBTZH MV 114 5 45 il 45 i 1
55, RAGE BHIEr4H MV /49 ZR4E Rl RE ) W) Jit 35 19 i
FHBEH N 23 B0 MV T FUES AL 5 7= B RE 77 10 £ 3 ik
SMC, 14 KJ5 4 B /ML B s A kb A i A2 A1 L 5
PRI E5 T —32, BIFHIBT RAGE W] i 1 K 45 Ak T A i
BHIT Gal-3 M HEGIES A 1 Y B, 255 AHOCHIFSE AT
WAL LA = W) B PR 32 1K RAGE | Gal-3 W] fiE
1E MV JEPERES AL FI RS I B S e IR v R 4% T 58

LA EI, B RAGE | Gal-3 BAK fnfif i 4 MV
PRI & ST FIE AT B 2 FpOR [R5 1 A5 4kt B F
(AT FE AT A BH B
3.5 B, ARM AR IE4RFS RNA

I PN 5T P N3 A IR s RNA 2 3 AF R AT
M ES AL A F AL B2 AR I 78 A W5 8510
KR AFAE 2 RS PO — RS AR,
s ] 3 S U MV A R T IR il A A 4k 5 55—
S Sk B W AR 2E 85 4k B9 JE B, 9] 41 Rosenthal
S BRI S R [ S R0 Ah B 43 00 B4 40 L A
MV SRTET [ W /MA 78 B D BE S5 09 A /AR
M AT Refe i TS DURR B &A=, eAbad BE A s
A PR A G RE R T S [ WP A AT T, Xt AT gk — 2
PEVEESALIIE B, R, 1 5 5 410 i 3 S
ML R TS T B 2% s AE 1k &
PE AW Y SC B4 TS A O, ARl B S L
T2 7 4 1 P R B 2 S i A B S L S SR
RosdE T, & 1,25-(OH),D, Ali@ it Ca®/CaM
55 IR HUVEC F WA ] 248 B %5 Ak B2 /) B30 Jkoks
FERE AL BEH S Ak | oA 1 W ) T 0 R 38 R4 4 A
M4 P AR FRAIL SR T —ANA I

PRI O FE A N 43 A T BT R o A T A
S5 I 50% , J& B A BT & |32 i B 200 Jf PN 45 5
FHEAFE) EE T, ©A RS 8RR R R 34
A A RN T S 5 A SR &R H A
W5 P9 S5 ) 37 387 I 78 65 A T i v kot e P A
RIS SR 2 BiAR B IS M RS 2, A
W MAF AL LA B P 4 > i i K
R A R RSAE A A TY R A S F T0, 2 BHL PR JoR 1) 7 384 v
TR AW T A R A T s A 5 R
T, WY P JOR ) S 98 %) 52 A R 8 9 0 S Ak
R i R HE E A L, A AT RE R S Ak Y B 96 B AL
T SR S R A

L9 A% RNA Fl 2 2 2 Horb >4 J&@ /)y RNA
(micro RNA, miRNA ) A4 5% 3F 4% A% RNA (long non-
coding RNA, IncRNA) 7F i85 4k Hh i /B A58 I8 0
F2 K, miRNA J2K 2 22 nt f3E4HS RNA i i
PEiE mRNA (YRS A RH A T8 24 i 2 5T
RS E 1, R miRNA JEE LA A5 A ML % R
BT, AE AT DL ) 2 L 4E SMC B 431k PR MV
WP B A0 AR AN M B S M R B A AR A7 3
miRNA AS[R] R B35 (1 it B 4 fE . 7E IncRNA
PEIMAE AL 7 1, A3 148 A5 1L B AL R AR M H U7
LEZE > R T HOXAIR (H19 UL & MALATI1 %5 In-
cRNA FEAG Ak 1 S OREB s & J& b i 4 T, JE B



1090

ISSN 1007-3949 Chin J Arterioscler, Vol 26,No 11,2018

B 7 MALATT ATAE 0 TR K7 W B miR-204, #07f] H
FIRFNEE, I Smad4 B AR bR AR SR A
ALP Osteocalcin 250363k, MIMAE S 1 AOTE Bl A T
AR JE 2k SR BE I I R A A I R 25 i IncRNA
Em%%%%%%L%ﬁ%éi%hﬁMﬂwﬁﬁ
IncRNA 7EZ50J 5 PR 422 90 28 v i 1, A ) 1 DA
FEPRIZKP e i A8 55 A

4 FHBESRE

S i e Ry SR O R N T 1D A
JENE DRI | Sl Kk ok e A A B A8 A VB U S5 1) B 30
Rrgi g, b AT AR 09 A8 A5 AR AE AR BT AR A 2
IR VY] S5 5257 We 3 N B B ) — A S B 5
o MG AR IR R U RS B AL AT
27 FeVA R 305 g sl ARG 1L -5 RS
P TS A5 R A 25 T g B T ) i B o 2
fran #TEAWRIR T, A LA 5 I T“E’J%
2 G I 5 AR TR AL R Hh 8 224715 a5
Tyﬁﬁﬁﬁﬁk%lﬂ‘ﬂ:ﬂi%yﬁ,mﬁﬂfﬁU%ﬁL%T
MRS A A (EL L RTAT A RE A6 o 1) I A 45
PIE JTEE S 215 I 1O T 1 PR 1) 245 ) SR SR AT

T, ROERE R, AT A A 1k AT RE AR 0 L
REAE il 2 v 0 7 5 o RO S5 O 0 I A
R FRATxE & A E AR B AT 5T 7 AR R B
e PRI oA o X6 IfIL 4 455 A1 5 3 R s F) T 57 R
S IOL 2% 16 BB 0 A 0 R T - A
A G X 1 I8 5 500 75 [l MBRE 7 A A 45 R
(8L R RLE LRI R 28, — ke HE 30 1 A8 45 1 BE Al 5
PRBFFERIRTAT o

[ &% 30Hk]

(1] ErbfE, X5F. ESAIE R STHB IR R RT].
ShkiEfb 2, 2010, 18(10) ; 833-840.

(2] T, WUE R, BF =, 55 (00855 1k 04 B )8 92 B ) B i e
[J]. O MmATHAE, 2017, 45(1) ; 78-80.

[3] Demer LL, Tintut Y. Inflammatory, metabolic, and genetic mecha-
nisms of vascular calcification[ J ]. Arterioscler Thromb Vasc Biol,
2014, 34(4) . 715-723.

[4] Everhart JE, Pettitt DJ, Knowler WC, et al. Medial arterial calcifi-
cation and its association with mortality and complications of diabetes
[J]. Diabetologia, 1988, 31(1): 16-23.

[5] Ndip A, Wilkinson FL, Jude EB, et al. RANKL-OPG and RAGE
modulation in vascular calcification and diabetes: novel targets for
therapy[ J]. Diabetologia, 2014, 57(11) ; 2251-2260.

[6] Weimin W, Yong H, Junbo G. The diagnosis and treatment of coro-

nary artery calcification of the consensus of Chinese experts (in Chi-

nese) [ J]. Chin J Interv Cardiol, 2014, 22 69-73.

[7] Detrano R, Guerci AD, Carr JJ, et al. Coronary calcium as a pre-
dictor of coronary events in four racial or ethnic groups[ J]. N Engl J
Med, 2008, 358(13) . 1336-1345.

[ 8] Hutcheson JD, Goettsch C, Bertazzo S, et al. Genesis and growth of
extracellular-vesicle-derived microcalcification in  atherosclerotic
plaques[ J]. Nat Mater, 2016, 15(3) ; 335-343.

[9] Golub EE. Biomineralization and matrix vesicles in hiology and pa-
thology[ J]. Semin Immunopathol, 2011, 33(5) ; 409-417.

[10] #Eilfle, B =, A50SS5 MBI AR 1]. $

= 3 ki Ak, 2018, 26(11) : 1111-1115.

[11] Zeng Y, Wu J, He X, et al. Mechanical microenvironment regula-
tion of age-related diseases involving degeneration of human skeletal
and cardiovascular systems[ J]. Prog Biophys Mol Biol, 2017, pii:
S0079-6107( 17 ) 30175-X. doi: 10.1016/j. pbiomolbio.2017.09.
022. [ Epub ahead of print].

[12] Panh L, Lairez O, Ruidavets JB, et al. Coronary artery calcifica-

tion: From crystal to plaque rupture [ J]. Arch Cardiovasc Dis,

2017, 110(10) ; 550-561.

Durham AL, Speer MY, Scatena M, et al. Role of smooth muscle

—
—_
W

[

cells in vascular calcification: implications in atherosclerosis and

arterial stiffness[ J]. Cardiovasc Res, 2018, 114(4) : 590-600.
[14] FE, W, BRI, 45 R e i 835 3k 24510

FRAHTLT]. PEBIKEE LA, 2018, 26(11) :1106-1110.

[ 15] Sakaguchi M, Hasegawa T, Ehara S, et al. New insights into spotty
calcification and plaque rupture in acute coronary syndrome; an op-
tical coherence tomography study [ J]. Heart Vessels, 2016, 31
(12): 1915-1922.

[16] Kelly-Arnold A, Maldonado N, Laudier D, et al. Revised microcal-
cification hypothesis for fibrous cap rupture in human coronary arteries
[J]. Proc Natl Acad Sci USA, 2013, 110(26) : 10741-10746.

[17] Wang Z, Li L, Du R, et al. CML/RAGE signal induces calcification
cascade in diabetes[ J]. Diabetol Metab Syndr, 2016, 8(1) ; 83.

[ 18] Menini S, lacobini C, Ricci C, et al. The galectin-3/RAGE dyad
modulates vascular osteogenesis in atherosclerosis[ J]. Cardiovasc
Res, 2013, 100(3) . 472-480.

[19] Pugliese G, Iacobini C, Pesce CM, et al. Galectin-3; an emerging
all-out player in metabolic disorders and their complications [ J].
Glycobiology, 2015, 25(2) : 136-150.

[20] Shanahan CM. Autophagy and matrix vesicles:; new partners in vas-
cular calcification[ J]. Kidney Int, 2013, 83(6) : 984-986.

[21] Rosenthal AK, Gohr CM, Mitton-Fitzgerald E, et al. Autophagy

modulates articular cartilage vesicle formation in primary articular

chondrocytes[ J]. J Biol Chem, 2015, 290(21) : 13028-13038.

W B, AR, 25 W, % 1,25-(OH),D;, g Ca* /CaM f

SR N B AR F A SRR A A AL [T, B KA

’ﬂS/L i, 2018, 26(11) :1091-1098.

LA, 2B, A BRSO A AR X I
ﬁ%ﬁﬁﬁamﬂ? M [ 3], R S kB AL Ak A, 2018, 26 (11):
1099-1105.

[24] BRT3E, RS, KA IncRNAs SE5bEESIIKIRR R
()], sPE Sk, 2018, 26(11) :1116-1118,1146.

(MCombE s

[22

[

[23

[



