-1276-

rp [ Y PE S A Z Ak 2017 4E 10 46 37 #5510 3 CJITWM, October 2017, Vol. 37, No. 10

T B T I B P R P BRIR T O

ik &

I R IA T 27 PR R , B 2012 45, R 181k
' IE9% ( chronic kidney disease,CKD) HR R E ik
10.8% , 2509 1.2 {Z A" ,CKD B2l fy % [ T B Y
PNAETAER, 7Eg | A E IEW (end-stage re-
nal disease,ESRD) [ # AR Z LTI A, [ALC L 45
Y95 (cardiovascular disease,CVD) i 358 14 2 5
RBET- ANEL 50% ,CVD B Ak CKD 5 1 E 73K
BERA 2 L 145454k (vascular calcification,VC) ,
VE R S KR AE A Ak ) A s A B0 I A8 A B8 11
WS, 7 CKD 404 > . VC [y BT i
(14 B3Iy iR 3 i AR S DR A 2 B 3 7O ML
NEJE AT WU SE A1 A A o A TRIAT I 328 B 1) 4
BRRRCE B DD RR OE W ONHE & A AR B Kk A
(coronary artery calcification, CAC) B3R 44 i
T 10 5. T H., B B/ NER I R K CAC
X R RWAGR P 5E  O  FE
4 e b R 2% OB PR = I s R JALAE A 2 T AN g
SEA AR RE CKD S8 i 2 ok ok A Ak 0 3 ik 5 4 17
AT, CKD M3 1 H A AR 1% 48 fa i I 3= sy
WRIMAE & E5 S 4 A B g | R 1 A5 o i TR Ak &
PR FUIR 25 IR ) e JT HE (o F KR REIG PEE A 2 D DAL
BN I RE K, 4 TE Bl KRS Ak g e i e rh ol
e,

T VC Frifi sk i) CKD i 58 XU i 25 54 i,
I, B#I CKD 3% VC A MR A2 18R B2, A
UK VC a2 M7 =36 9T 259 K b B 25697
YE—25R

1 VC WPHEIRYT BN

H AT, PEEEXFF CKD H VC BYIAYT SR A3
ANEEBEA AR MR EYEE R D VB2 IR 87 AL
IR £ i 77 F0 &5 AC B B #4 ( sodium  thiosulfate,
STS) Hyfi .

BATH  HRK QRIS I H (No.81273747) ; [ h Rl
Wt A5 A B A BE 37 5642 %) H (No.CX201506 )

P LA ] e R A e B I e W PN 43R (JE BT 100102)

WIAE & . 3 T, Tel: 010 - 84739029, E-mail: znice3927 @
126.com

DOI:10.7661/}. cjim. 20170721. 191

KT

1.1 BREEARIMM Ui E ESRD A%
3 I A v R A RV IR A 2 A i A
IR T 4 T A T (EL R A 2 AR A I S RE 2 0
11T 5 A B A R AR SR A VC 2 B I 2
i e —OUERSE 25 Bl L E P 219 CVD BB 11 I
THIR A X e AREG VC il A 3 B, Bish
AR R R 4 CKD I R A 167 v — 13 1
WM, WSS A B RS A IR R TR A B O e
ISR b (g HE . 2 5 Bl A 50 QB R % | s R
WA — RS T2 R . (E7E R 25 %k
AR Ok R 22 I 2 B S A B 45 A ) T B S
A5 VC ™ R R U0 AR G, PR R T e
FT L B A A B 0 B BB - B LA S
TR AR B B B 5 A 70 i R B, IR T LA I
BB A R B,

111 BRERFAERI W AER R R TR
S, BLELE 9 2 B W25 4 30 (9 R A T VC 1
WAIT . TEMIR BT %, Al 4ER % T CAC iR
JLEIRKAS AL 0 AE T B B R AT LV BT R
¥y RCT BT A B, I A F VA S 4 B 24 107 i 4
RLURAYT 0 R G O s I PE T KU Y SR, S —
Gt o7 R URHA T 1) 0L R0 T £ BT 5 9T
RFEIR AR R 2E " o 76 RAT MBOB TR
F7I) CKD AR, S48 i LBl 7 1 % 3 181 T 3252 W
RRLIRAYT (19 £ 35 58 07 FH 455 00 1) B O 5 1 AR A
U R — T P A A A 70 5 D A U X 5
B % CAC 52 Meta 4307 77 , A BB 4% 4 70 4
F AR IS P 7 TR REAS 45 0K 0. 17 mg/dL
(3555 , (E T 2 2 R ) 8 AR AU B 5 14 SEE IR 30 Bk
A FA3 S B RS AT 43, I LR P ) 4k ir W2 %
R I A A B A T A s A A e B R
FILC L85 SR FE 07 T P 22 et it 3

1.1.2  BRIRWE  BRIRHIE — PR A T &,
TELE A 07 LA I S ARAR S R0 T R dE R i, I R
BIFE 21, B¢ T8 60 R 8 WA B 47 S 3% VC stk )
TE— T30 FHRRIR AT 1B T H 3 B I PRBT 5 0 e 3
WA A2 (ELAE AR IS > 65 % W0 4 ARE & 3,
IR AT A B i A R



rh | Y P4 A ks 2017 4E 10 46 37 #4510 3 CJITWM, October 2017, Vol. 37, No. 10

-1277-

AR ok PR B0 P LA 3 ok e AU A P 2 4 B 4 B A
[ ¥ 23 (fibroblast growth factor-23, FGF-23) /K-
PEMEAR I VC R HIRA BT & B, I
2B ) ESRD M 3R BN R R Kk 45 3 L &
SR, B B A I U A 3R A R T ) 4 A e A
SiE , P17 PN A1 54 I Bk 4 B B LA, FEFL B R A
PR, 3K SE TR AT RE Skt 2 0 4 Je UK. 2k Bk
FRBIEYT 5 , R REIR B2 B M 2 2 200 B 34 A RE 75 3] i
1 BRI B K AR 2 SO 114 % A T A A T
FEATIEAE . H AT A H TR R X A L NG A X
R

1.1.3  BAFRES - RIREES T AN EE RS
T, FET I RAE R A AL N PP AR AR . R U
JEE T 55 P B D RE SR A5 | I R 2R A Bk ok R R AL TR
BRI . T R, B B TR T IE# KOF
14 100 ¥ 375 Ay I SO A BB E VC ™ R B U B ot
w0 PRI SN S I  H  B  Tk  JE T
A A ) 2 R0 K T 5 1k VC P e —
Xt 204 5137 5 24 JE BT 55 & B, B
JITAE T 00 A B I 45 G0 (& B BR E5 435 mg/fkiiR
£ 235 mg) , 7EFEARINLBE 7 10 5 " 4E il —HEA AL,
HARMEE T8 AR RN o FEIZTR 5, r
BEEBENI P 0.5 mm 86551, JE R & BB
B R T H I 7 5 i s AT
() /N I DR 5% & B0, 76 o7 FH S 8wl 45 5 770 18 1>
J&i , CAC 5L IEo e Fr e e g T2

1.1.4  BREERRERZS G0 ik, 6 FDA #it
HEAH FH AR B IR B 25 5 71 o F AR A8k ( LLHTFR A
PA21, #LAY i Velphoro) , & [mlfifk B2 w) 2 iz 45 5 A A
I7 ) AR AR I 0 0 R 125 I S — T E 2 L T i
W51 CKD ML 45 4k K BRZE I &0 S0 % L lk
T 4R PR T ) A 1 B s o IR, = 55 I v Wl T i e B
FEAK IPTH 35 R AH 0, (0 A 4 Ak 0 4% BE A5 R AIG
RS VC B I FGF-23 /K, H AR AL W2k
IR 6 = 3 k-5 6 = 3 kRS Ak %) R 0 16 T sk R R B ke
TR A eI 2 . TR AT ST W, 1R IR TE KR, AR
PR Bk FREAS BT 11 VC BOBERE T 48k STk
FEERRER A5 G R AE AR JLAE AR (A o

1.2 WEME4EAER D M4 R D REAHT
CKD &4k K 1 AR IR T RETTHEREIG YT I 259, it
KRR REREAR LI R 5% IR (PTH 7K ) “F4h, i
B A% (2 365 R B4 M 2 P PR A A T o e v 6% LS 7 5
WEIMAE . TEPELEAE R D BRI Y 2o 1L =
5¢1,25(0H),Dy . HAb=REEm AR AEY N o B

b= (1 - 024 25 D3) FIEE B AL =1 (1 -0 B4k
AR D2) ., HEGEESWHL, o B = FAE
b = BERR BB A% (2 K o 5 1M 0 s i a0 1) & A, G
JEAE Rl A . WA SE AL = EE A 19-4E1, 25
(OH),VD, W HIF CKD Higk &Pk HUR 55 B o R T i
REMIRTT o WASE Bk = WS e Sk AV FH F H AR 55
ERZEER D Z AR, X i e D 2 ARE iR
5520 FERTFEAESIY LR T, AL = WA A =
YISO ShIKES AL B3 I, 1 A S B = B IR R R
HAZAEHIP o BRI, 2428 R Ak = A
b =B, A2 51 A R FE R 1 Sh kR RERE 1L . 781X
THAFFE AR B0 1 Ak = B A 7 B A = LT %o
VC B —E PR . A B R B, 4 R
D % il 45 BE I BBV E T 2 BRI . WEEEA R D
e Hi 38 3h Bk BE I klotho 3t P 5 B #F % 11 (os-
teopontin) # ik, I H ¥ H — & M B 1k VC 1E
RISV IR 5T R AE 5 A R AR R R 4 4R % D X
VC - ER . 50 TG PE4EE % D B 56/ VC 1Y
P S 4 B PR 2 LA 45 1 A2 o oy A5 BE )
JTERSE A R, s/ s 4 4R R D AR flifg
FE R g I, DR VC A A

1.3 EEZUREh 5 2 A sh R B A ST
R SZ AR NI H0 ) PTH 9 43 3 (E 3 A T 8 1L 45 . 7
CKD HURZZ BRI RETUHHAE SR v, 45 52 PR3 3h 371 2
G MEE A D RIS A B — RN IR T 25 .
I, PEARF 282 I F UL R AT B 0 i — 55 22 1A%
Sl A A, RS VIR, B S 4EA &R D
F IR 263 PU IR s ZE R 8 a2 R st i PE4EZE R D
JRBIER VC B, Ak, fEXT 360 il i &
i & RCT W58 v 2 B, 7E MR 1G4 % D
PGS FEIEY T4, CAC FI T Sk Ak iy ik J okt o
Ay B R ) I S M 4R R D AR R
VYRR ZE IR RE A5 P AR TR N FGF-23 JKF-, 4R T,
FE—JGEF X 3 883 il ML Wi B M R 5 AR B 7 11 K Al
RCT WFFEHh, A W4 2 8 BB A7 23 L0 1l A 51
J7 I A2 35

1.4 RUERRFHZE DU ER L& WL AR R £ 11
G, TR I R R R )z N
B BT A (TR AT o JOHLEE RS AR £6 1) 5
— A>T B PR IS B AR S P DU, EJR
BEAE KB, B H 45 T 0K B IR — 4h sl AR B i m il )
REAZIELE CAC M T sk as b iy ik ™ — T4 %F
R MAE AR RCT W98 R 8L 1 55 H IR BT 46 A A
TT IR Bl TR A AR ) == 30 Jok R . 32 3 ke ol A i £k



-1278-

rp [ Y PE S A Z Ak 2017 4E 10 46 37 #5510 3 CJITWM, October 2017, Vol. 37, No. 10

BEH RS 5 1o 1) e [R) A, % B ik 1 ) T BB A
RIS 3= B i e Ak B ey T 4 45 35 A i BT 4 £t
TTRED RN 3 S K AR5 AL B 28

1.5 STS STS & —FP# & F Fbt &b 7, 78
A AR AR UM Y B, STS W
AEEESIIRETT , U B — Tl 50 s I % AR Wl R 45 1 )
PR R — oA R A5 . I, B e
2 — BB B AT IR TN B A A R PR AL
SRR BT A A . 76— AT X 172 BITE A PR
A B 375 KRS R R RIS R i 5 v R B, STS ke
UHATT R AT LA Sk 2 B i R Ak 2 e IR
AR B, 445 T STS RERS BT 1k VC iy HE ™%,
HARGITAHA L BEJE 1 A STS #likiESHARYY 6 1
A B GE BT 8 E BB IE S8 CAC By i, (H oA i
TR BB R Y, H AT, STS ik
B2 M 5 Ak PR ML S NI 2 A e T it — 25
ifF5E,

2 VC Wy BEZGSF A

HATHEE#XF VC i8>, VC #l CKD #”
Yy 5 A% i 5 % (chronic kidney disease-mineral
and bone disorder, CKD-MBD ) ¥4 18 ¥ & Th it 52
5 (chronic kidney failure, CKF) #y3f & %, B} CKF
BETEE WP A S R e &4 T VC, AR
L[] A AL 5 RS I 3ok 35 N 2, VS 5 e . R
NN, CKF J& “ A% Ji Ik, 45 25 Fivig 1k 5 I e A8 g
B 5 I T S BN 5 ke R P RE A2 4, S 2 G B
18 = FEMWIE . FO HLRR s AS A 55, R S5 e A
5K TN R, CKD-MBD 19 /& ik & 75 A8 A% 1 b 555 1) 2
it b, BT R T BRI AN R ABCE RIS s —
[T o 7 = a1 S =2 S /N TSP A R
B, BB & MR AL A, B E W B ETE
JEO ST VC BRI T Ik, 1
R I R 2 B0 B 9 7 VA ( S kA v i et tk
ks ERE A O WES 55 ) , VC /] IH T rp BE 22 1 g
JE R SR . H R Pl 5 CKD-MBD A 5
] AL o e R T 8 ol REL A, 8 4G 5 BE i ik
VR HILAFTE , 2% 18 W L KR i i . W] ILAE VC
(RIS AL H TR A R R 0t , R A i , i ok 5 52 L
IEAB R AL o

2.1 Pyt VC IMERImEgY sk et
5T 28 00 Jr——# MBI 0l (32 25 b AR B
Y IH ANE IR PSR S R ) AT g A
OPG/RANK/RANKL %5+ OPG mRNA ik, i
BMP-2/Runx2/Osterix 155 i % & [ 32 35 410 ] 5t e

Wi Ek CKD R RUMAS 851k 3K 1T A% 00, IEH
(B A B WSO T B AN T ThT o B v A
BT B E I YRS UORR T Sl ok R RV TE ok i A S5 A5
L (A YN = A E AR N P R = = N TR NIRRT ot
B i A8 RE - 0 3l A S AL RN S kA4 . ik
FIEHALT BidEE R D i S 0ok RS 851k, T L
WO A URRER AN, , A LA I A8 BE 1 ORI A 1 e i
Ui b, SRR RE B0 T I 45 85 Ak SR T B
WA, FET (8 sk b L BEHs A s 5. O
FiR A4S0 7 A2 75 B8 S 390 (B0 L A LAE T
HED) FHiseik A Mg A £ D3 i & K B IS
b, K B A s A0 I 8 A3 | I B A o i 5
%, 1M 38 RE B fR 47 R (OPG) mRNA Fl & [ 1 i 2 3
T, A0 2 R R T B A B o R R R A R
IV, W S0 A LA R AT AL . WL 75 45 gL T
PUE M (EZEHRHFA AEE KT S H 4
WS AR A BT I 2G4 XIE IR 100
i PR EFAE 8 ML E5 10 R 75 R S 1 2 (BMP-2) |
OPG ik Ml RIT SR sE M, 24 4 T8 )5 & BRI 1%
BT I 45 308 hK 97 21 %5 B 4l i Y075 M 4 A % B S R AR
BMP-2 .OPG ik, H P4 A BRI B 2 5%, IF
5 M3 IR T 11 AR 2E 4 B0, o e 3 PR B AR AL 4
L BA HEE LSS, ST F B0 AL
THigEA R D3 FUE T 550 K B A A5 AR Y 5
-2 W N Sl A R R (R A SR ) O R =
11 (MCP-1) B ILaZ (R 2R3E T I, FSlfkss & it I
PR PE R R T (ALP) T R A, 4875 B 75 O/ O AL AT 4170 )
M, i fE 5 H N8 MCP-1 s fil ALP 36 1
P

2.2 FH B VC BIE Y BRH
248 o B, M T B SR A X 2 K D3RR T A%
B4 I B A AR TR A B , L S s 5 B ALP T 1
REARK , I 7 S A P 0 45 B L 68 S1- i LA T 357 B S 0,
TP R AT R 0 o) 0 AT LA Ak I RN A
VR TR LA A5 Ak . FhENT) RN 25 T P R
% D3 Fe il TIFFA R VC K B-H iz this
A XL A5 Vi AL 5 Ak I & B, )15 e RE AT RU BRI A
AR BRI A8 R I AT W LA A ALP ZKSF 5 7 1 R4S
DURL, B ETRE B8 1 mRNA (383K, 24 1My 38 5 45
PUEG AL PR AR R 2%, 4 R X AT BB 1 R
ISk R BB Xz —. X E A i
WL I 2E P 42 2% D3 FE T T35 500 VC O JIF
T RE S & B, 1 22 7 Tt e A A8 A I L 5 1 K B
I R D RE o HECRE AL ] B2 B T



rh | Y P4 A ks 2017 4E 10 46 37 #4510 3 CJITWM, October 2017, Vol. 37, No. 10

-1279-

EA WA M S EZ K (EO) 5—% LA (NO) 4 AL,
FEI4TE NO BT PEAS ASEBL N0 . ok B B 240 (A 4 ik
FER I, FARE T BERR S 0 ] 5 B 5 55 5 i I 45T
T LA AL ( hVSMC ) ] B 20 M 5% Ak, 132 7 B T
RS , {7 4 B PN 59 5 B T B, B R ME W R T (BAP) |
BMP-2 .OPG mRNA &ik [ ,BMP-2 J2 OPG & [
FIRWEAR , H 5 BT EEH I MG . F g
FERAL TS T T - H B R AR 175 5 i B i ik O
T WLAHARL (HUSMCs ) 45 4k 1) 52 i) K ] B #IL il A 52
KB, SEACTE SR AENS M AR A I 45 75 i LALP 15 1
PEZ o DL R M R FR W R TGF-B, , 4l iii N smad2/
3 BEFRAL AN Cbfat [ 3RB I, X Al BB J& E AL S0
A RAH hVSMC 5L Ry =z —.

3 5B

Mz, HETPEEXT CKD Il 45 4k B 96 7 S w4
& TSRS G /N 4EA R D A5 2 AR 7
FISUBEER = 1 75 A STS. &1 X WU R £5 il 77 & STS
I FH A5 GO 25 B2 A NS 3R 1, (E X A ik
MEE R IRA . BT, B 25 620 iF 58 48
REEW,, HAS MRS 28 thAE b 2548 U85 i 5%, o
YRR D, R 2GRS R T AL Bk
PRI B 25 7E VC AR B 2 B2 LR 2 R ok
—ANEZL IR, A B R 2 1 A AN R B A Ok
ERSD & A1 it M AEAF R I3 .

& % x #t

[1] Zhang L, Wang F, Wang L, et al. Prevalence of chronic kid-
ney disease in China: a cross-sectional survey[J]. Lan-
cet, 2012, 379(9818): 815 -822.

[2] Blacher J, Guerin AP, Pannier B, et al. Arterial calcifica-
tions, arterial stiffness, and cardiovascular risk in end-
stage renal disease[ J]. Hypertension, 2001, 38(4) : 938 -
942.

[3] Block GA, Raggi P, BellasiA, et al. Mortality effect of
coronary calcification and phosphate binder choice in inci-
dent hemodialysis patients[J]. Kidney Int, 2007, 71(5):
438 -441.

[4] Goodman WG, Goldin J, Kuizon BD, et al. Coronary-ar-
tery calcification in young adults with end-stage renal dis-
ease who are undergoing dialysis [ J]. N Engl J Med,
2000, 342(20): 1478 -1483.

[5] Budoff MJ, Rader DJ, Reilly MP, et al. Relationship of es-
timated GFR and coronary artery calcification in the CRIC
(Chronic Renal Insufficiency Cohort) Study [J]. Am J
Kidney Dis, 2011, 58(4): 519 -526.

[6] Kendrick J, Chonchol M..The role of phosphorus in the

development and progression of vascularcalcification[ J ].

(8]

(9]

[10]

[11]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Am J Kidney Dis, 2011, 58(5) : 826 -834.

London GM, Guérin AP, Marchais SJ, et al. Arterial media
calcification in end-stage renal disease: impact on all-
cause and cardiovascular mortality [ J ]. Nephrol Dial
Transplant, 2003, 18(9): 1731 -1740.

Giachelli GM. The emerging role of phosphate in vascular
calcification[ J ]. Kidney Int, 2009, 75(9) : 890 -897.
Chertow GM, Burke SK, Raggi P. Sevelamer attenuates the
progression of coronary and aortic calcification in hemodial-
ysis patients[J]. Kidney Int, 2002, 62(1): 245 -252.

Kakuta T, Tanaka R, Hyodo T, et al. Effect of sevelamer
and calciumbased phosphate binders on coronary artery
calcification and accumulation of circulating advanced
glycation end products in hemodialysis patients[J]. Am J
Kidney Dis, 2011, 57(3) : 422 -431.

Dilorio B, Molony D, Bell C, et al. Sevelamer versus cal-
cium carbonate in incident hemodialysis patients: results
of an open-label 24-month randomized clinical trial [ J ].
Am J Kidney Dis, 2013, 62(4): 771 -778.

Suki WN, Zabaneh R, Cangiano JL, et al. Effects of
sevelamer and calcium-based phosphate binders on mor-
tality in hemodialysis patients [ J ]. Kidney Int, 2007, 72
(9): 1130 -1137.

Di lorio B, Bellasi A, Russo D. Mortality in kidney disease
patients treated with phosphate binders: a randomized
study[J]. Clin J Am Soc Nephrol, 2012, 7(3) : 487 -493.
Wang C, Liu X, Zhou Y, et al. New conclusions regarding
comparison of sevelamer and calcium-based phosphate
binders in coronary-artery calcification for dialysis pa-
tients: A Meta-analysis of randomized controlled trials
[J].PLOS One, 2015, 10(7): e0133938.

Toussaint ND, Lau KK, Polkinghorne KR, et al. Attenua-
tion of aortic calcification with lanthanum carbonate versus
calcium-based phosphate binders in haemodialysis:A pilot
randomized controlled trial[ J ]. Nephrology, 2011, 16(3):
290 -298.

Wilson R, Zhang P, Smyth M, et al. Assessment of sur-
vival in a 2-year comparative study of lanthanum carbon-
ate versus standard therapy [ J ]. Curr Med Res Opin,
2009, 25(12): 3021 -3028.

Shigematsu T, Ohya M, Negi S, et al. Safety and efficacy
evaluation of lanthanum carbonate for hyperphosphatemia
in end-stage renal disease patients[ J ]. Contrib Nephrol,
2015, 185: 42 -55.

Rothenberg ME, Araya H, Longacre TA, et al. Lantha-
num-Induced gastrointestinal histiocytosis[J]. ACG Case
Rep J, 2015, 2(3): 187 -189.

Maier JA. Low magnesium and atherosclerosis: an evi-
dence-based link[ J J. Mol Aspects Med, 2003, 24(1-3):
137 -146.

Ishimura E, Okuno S, Kitatani K, et al. Significant associ-

ation between the presence of peripheral vascular calcifi-



-1280-

[24]

[25]

rp [ Y PE S A Z Ak 2017 4E 10 46 37 #5510 3 CJITWM, October 2017, Vol. 37, No. 10

cation and lower serum magnesium in hemodialysis pa-
tients[J]. Clin Nephrol, 2007, 68(4): 222 -227.

Louvet L, Biichel J, Steppan S, et al. Magnesium pre-
vents phosphate-induced calcification in human aortic
vascular smooth muscle cells [ J ]. Nephrol Dial Trans-
plant, 2013, 28(4): 869 —878.

De Schutter TM, Behets GJ, Geryl H, et al. Effect of a
magnesium-based phosphate binder on medial calcifica-
tion in a rat model of uremia[J]. Kidney Int, 2013, 83
(6): 1109 -1117.

de Francisco AL, Leidig M, Covic AC, et al. Evaluation of
calcium acetate/magnesium carbonate as a phosphate
binder compared with sevelamer hydrochloride in haemo-
dialysis patients: a controlled randomized study (CALM-
AG study) assessing efficacy and tolerability [ J ]. Nephrol
Dial Transplant, 2010, 25(11) : 3707 -3717.

Spiegel DM, Farmer B. Long-term effects of magnesium
carbonate on coronary artery calcification and bone min-
eral density in hemodialysis patients: a pilot study [ J ].
Hemodiallnt, 2009, 13(4): 453 -459 .

Wiithrich RP, Chonchol M, Covic A, et al. Randomized
clinical trial of the iron-based phosphate binder PA21 in
hemodialysis patients[J]. Clin J Am Soc Nephrol, 2013,
8(2): 280 -289.

Phan O, Maillard M, Malluche HH, et al. Effects of su-
croferric oxyhydroxide compared to lanthanum carbonate
and sevelamer carbonate on phosphate homeostasis and
vascular calcifications in a rat model of chronic kidney
failure[ J ]. Biomed Res Int, 2015:515606. doi: 10. 1155/
2015/515606.

Phan O, Maillard M, Peregaux C, et al. PA21, a new iron-
based noncalcium phosphate binder, prevents vascular
calcification in chronic renal failure rats[J]. J Pharmacol
Exp Ther, 2013, 346(2) : 281 -289.

Sprague SM, Llach F, Amdahl M, et al. Paricalcitol ver-
sus calcitriol in the treatment of secondary hyperparathy-
roidism[J]. Kidney Int, 2003, 63(4): 1483 —1490.
Mizobuchi M, Finch JL, Martin DR, et al. Differential effects
of vitamin D receptor activators on vascular calcification in
uremic rats[J]. Kidney Int, 2007, 72(6) : 709 -715.

Mathew S, Lund RJ, Chaudhary LR, et al. Vitamin D re-
ceptor activators can protect against vascular calcifica-
tion[J].J Am Soc Nephrol, 2008, 19(8) : 1509 - 1519.
Lau WL, Leaf EM, Hu MC, et al. Vitamin D receptor agonists
increase klotho and osteopontin while decreasing aortic cal-
cification in mice with chronic kidney disease fed a high
phosphate diet[J ]. Kidney Int, 2012, 82(12) : 1261 -1270.
De Schutter' TM, Behets GJ, Jung S, et al. Restoration of
bone mineralization by cinacalcet is associated with a signi-
fiant reduction in calcitriol-induced vascular calcification in
uremic rats[J ]. Calcif Tissue Int, 2012, 91(5) : 307 -315.
Raggi P, Chertow GM, Torres PU, et al. The ADVANCE

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

study : a randomized study to evaluate the effects of cina-
calcet plus low-dose vitamin D on vascular calcification in
patients on hemodialysis [ J ]. Nephrol Dial Transplant,
2011, 26(4) 1327 -1339.
Chertow GM, Block GA, Correa-Rotter R, et al. Effect of ci-
nacalcet on cardiovascular disease in patients undergoing
dialysis[J]. N Engl J Med, 2012, 367(26) : 2482 -2494.
Lomashvili KA, Monier-Faugere MC, Wang X, et al. Effect
of bisphosphonates on vascular calcification and bone
metabolism in experimental renal failure[ J ]. Kidney Int,
2009, 75(1): 617 -625
Kawahara T, Nishikawa M, Kawahara C, et al. Atorvasta-
tin, etidronate, or both in patients at high risk for athero-
sclerotic aortic plaques: a randomized, controlled trial
[J]. Circulation, 2013, 127(23) : 2327 -2335.
Nigwekar SU, Brunelli SM, Meade D, et al. Sodium thio-
sulfate therapy for calcific uremic arteriolopathy[J]. Clin
J Am Soc Nephrol, 2013, 8(7): 1162 -1170.
Pasch A, Schaffner T, Huynh-Do U, et al. Sodium thiosulfate
prevents vascular calcifications in uremic rats[J ]. Kidney
Int, 2008, 74(11) : 1444 -1453.
Mathews SJ, de Las Fuentes L, Podaralla P, et al. Effects
of sodium thiosulfate on vascular calcification in end-
stage renal disease: a pilot study of feasibility, safety and
efficacy[J]. Am J Nephrol, 2011, 33(2): 131 -138.
MITFEE, ok T, K, S Ab IR Oy AL 98 T BMP-2/
Runx2/Osterix {553 i 1 i 1 Ve 1 ey O BN A8 85 1 P S 56
o[ Jd]. PEPPFEES G 4E, 2016, 36(3) : 327 -332.
IR, sk, &AE €, 45 b BT iy @ A 995 OPG/RANK/
RANKL FRGefite I e R UM A E5 f i S2ga it oe[ J 1. e
TEEZZ%K, 2016, 31(5) : 181 -187.
SR, T, YR, S PRSI m A A J ).
HEBIBKE AR, 2005, 13(5) : 571 -574.
JrfR, ERK, ZEAR, A 5207 % R R 3l kS Ak i B A 1
[J]. #kzy, 2010, 32(1): 22 -25.
B F5 . ZEWZR. RV I X DR BERE 287 158 45 1k Y 7 Rk
RS RoEm ], GBS, 2013, 19(35) : 161 -162.
FRIETE, A, BREE, 45, B OO SR B A RS L /R
LI T, PRGSO E 7S, 2015, 13(1) : 52 -54.
PR, M, I E, 5. MR TER B E S5 7R &
ATREALEI[J ]. AR, 2011, 32(7) : 824 -826.
NN I WA R BRI A8 5 fb S AL R [ ). R 2 i,
2013, 32(4): 418 -423.
XIERR, XIF5HE, FE, S ERE A ES AR B AL OS]
RefsEmaLd ], hE LB A A, 2014, 24(10) : 58 -62.
TRHER, AR, SRR, S5 R W IV LA R
EARISCIRBTSE [ J ). FPEEzh, 2014, 45(10) : 1444 -1449.
EFHME, KA, KNGS, S S S AR KT 1 LA
ESAG ISR KT RERLIL O 1. I h 22k, 2012, 37(7)
1002 -1006.

(eHi: 2015 -08 -23 &l 2017 -07 -22)

vt 1



