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23)#0 Klotho ZE WL REAC T P RI1E A

o0 I8 B0 5 3 3 A7 A 1 M DR R T e L i R 1
I A T R W BB A A S TR . X R O — R T A Y i
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A DIAE T 1o SR ARG 22000 00045 B 1. 76 0 1k B o o
1y ak AR I 0 9 R QUK RE FGF-23, 38 75 % Klotho 1%
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FGF-23 3 [ B F 4 40 kK I F (FGFs) K ik . FGFs &
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REESE R . XA IR 8 AKI i, Klotho &b F 7K -tk
A& . AKIH} Klotho 2RI M HL o NG R, PR R D
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557 AKIR9#5. HU F i i A LD 72 5 451 447 30 ~ 60 min
J& A5 A M Klotho # HTAB #1455 19 3 9 7K 71 L 245 51 L 4% 5
U 2 SR Ty RE A B 45 0 5T . I 2SI 5 LA R A I R
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Tg-KI1 /]y BUEERY o 415 Ak 3 0 5 R h . 6] B ik W22 31, A
W /) B o R 5 I 18 32 K 7 i s 78 Tg- KL/ B DU A X 4
%o AEXT R AE 1 Klotho 7K -8 % i 20 Ji] 1 4 20 2RI 5 4k

A5 5 A6 1 5 — A~ phe s P TR Oy IV B A VR EE . KT
AWT /N BRI I 3 v 349 2 o 38 o ViR B8 01 B TG A R AE Te-Kl
ANER R IR A R B M B IRE . BESR Klotho Sy T 2 14 1l %
P45 82 o5 S —A~ 7T RE AL AT R 2 i 5 1 R Hh
P HE L o I AV i B e 3 ot /L R R A AL

Xof 7 IV B R o UL AH ] S5 4 R . Te-KI /N B 2 47
AL R R KL ANR SRR e E W WT /DR S
. AU AN A Y Klotho B B2 & S 3 85 46 ) ™ 22 72
BEJEAS B o I3 B 0 I LB K — AR B TS AR
XA IS 3] . Klotho 7] L $ (& 37 4 A X Hr 45 4k, H X Fh
A FH S A0 5 U % DRl %) R0 45 R0 %o B /N R 0 A R i AR
YER . A2 . Klotho 1E T Ik R G n9HLHE AT 42

Na-Pi & iz B (EZ A A Pitl #1 Pie2) & Il #% 3 A
Wik & S W WL 40 i (vascular smooth muscle cells, VSMCs) [ &
AR, HE M E5 A EZ SO, 1E 885 ) Runx2 (i #
AR YD) L O PR ) SM22 G Wi L 48 I 59 08 45 A 5 )
LA P RE ST B, 72 KU /N R Sh A B oy, Pitd
Pit2 fl Runx2 &3k 3 01 SM22 kg . A3, Klotho 1
FEFRIR S R A R, Klotho A] fE 44 il 25 - 15 1L 40 i i) 43
% 54k, 4 Klotho 3 2 B, CKD 3¢ 31 2 A [7] Y 3% 74,
CKD ¥ I 5801 45 FhE R ml Lk Klotho BT, 4 Py 5256 1
— AR AR RESRAE Klotho B #24E F T B 5% 42 5 1 A0 I 4
-3 LA o3 A Y BILA

TE ARSI Y 1 1 3 L4 i o, Klotho BB 4% /E ] T° Na-
Pi A H EBH R B 0 5 A AR S B e e &
20 1y Klotho R 3 i 155 W BT 24009 185 2236 19 Runx2 FIAIRERIA MY
SM22, % W] Klotho Rt A H: B IR B I S B0 L 434k . Hodli &

2141

B .Klotho B % 3@ it 3 Fh AL il & £ 45 F < 1 Jnn Bk g HE Qi L R 4
B A BV T O T LA R
5 B &

B2 BoReiif B2 5 Klotho HFHEHEEM KR . AKI
A LLAE R Klotho 370, 1 CKD t#£7E Klotho = . Klotho
AL SR B E 52 05 1 2B AR A W T EL L A R A AT EL T
CKD &35 099 9 T A8 A i 45 85 16 45 . A AKI F1 CKD
LR AR Klotho 2 1 RE 6 $2 & B D RE MR &2, 4 i 2B
HIHEAEA, Klotho 78 AENS H 2 /0 ik 3 W 3 4E T . (1D Ar L
R B E P 8 301 AR 9 AR W = AR AR . (20 B A A0 R
Klotho fE % 3 2 3t > #5345 FAR il S BB P FE A . T A
CKD W AT LAyl 22 ' 05 11 308 o 0 2 I B0

£ % 3k

[1] Rodrigo BO, Hirokazu O, Andrea E,et al. Vascular calcifi-
cation in chronic kidney disease: a review[ ] ]. ] Bras Ne-
frol,2013.35(2):147-161.

[2] Kuro-o M. Klotho, phosphate and FGF-23 in ageing and
disturbed mineral metabolism[J] Nat Rev Nephrol,2013,
7(18):1010-1038.

[3] Khosravi A,Culter CM,Kelly MH, et al. Determination of
the elimination half-life of fibroblast growth factor-23[]J].
J Clin Endocrinol Metab,2007,92(6) :2374-2377.

[4] Gutierrez OM, Mannstadt M, Isakova T, et al. Fibroblast
growth factor23 and mortality among patients undergoing
hemodialysis[ ] ]. N Engl ] Med,2008,359(6) :584-592.

[5] Kuro-o M. A potential link between phosphate and aging-
lessons from Klotho-deficient mice[ J]. Mech Ageing Dev,
2010,131(4):270-275.

[6] Baum M,Schiavi S,Dwarakanath V,et al. Effect of fibro-
blast growth factor-23 on phosphate transport in proximal
tubules[J]. Kidney Int,2005,68(3) :1148-1153.

[7] Imanishi Y, Inaba M, Nakatsuka K, et al. FGF-23 in pa-
tients with end-stage renal disease on hemodialsis [ ] ].
Kidney Int,2004,65(5) :1943-1946.

[8] Hsieh CC,Kuro-o M, Rosenblatt KP, et al. The ASK1-
Signalosome regulates p38 MAPK activity in response to
levels of endogenous oxidative stress in the Klotho mouse
models of aging[ ] ]. Aging (Albany NY), 2010,2(9):
597-611.

[9] Munshi R,Johnson A, Siew ED. et al. MCP-1 gene activa-
tion marks acute kidney injury[J]. ] Am Soc Nephrol,
2011,22(1):165-175.

[10] Golembiewska E, Safranow K, Kabat-Koperska J, et al.
Serum soluble Klotho protein level is associated with re-
sidual diuresis in incident peritoneal dialysis patients.
[J]. Acta Biochim Pol,2013,60(2):191-194.

[11] Papaconstantinou J. Insulin/IGF-1 and ROS signaling
pathway cross-talk in aging and longevity determination

[J1. Mol Cell Endocrinol,2009,299(1) :89-100.

[12] Tiwari AK,Prasad P,B KT,et al. Oxidative stress path-
way genes and chronic renal insufficiency in Asian Indians
with type 2 diabetes[J]. ] Diabetes Complications, 2009,
23(2):102-111.



2142

[13] Mitula I, Golembiewska E,Ciechanowski K, et al. FGF-23
and Klotho protein - new markers in chronic kidney dis-
ease? [J]. Pol Merkur Lekarski,2013,34(202) :235-238.

[14] Hu MC, Shi M, Zhang J,et al. Klotho deficiency is an ear-
ly biomarker of renal ischemia-reperfusion injury and its
replacement is protective[ J ]. Kidney Int, 2010, 78(12) .
1240-1251.

[15] Mitobe M, Yoshida T, Sugiura H, et al. Oxidative stress
decreases klotho expression in a mouse kidney cell line
[J]. Nephron Exp Nephrol,2005,101(1) :e67-e74.

[16] Thurston RD, Larmonier CB, Majewski PM, et al. Tumor
necrosis factor and interferon-gamma down-regulate
Klotho in mice with colitis [ J]. Gastroenterology, 2010,
138(4) :1384-1394.

[17] O’ Neill WC, Sigrist MK, McIntyre CW. Plasma pyro-
phosphate and vascular calcification in chronic kidney
disease[ J]. Nephrol Dial Transplant, 2010,25(1):187-

191.

[18] Hu MC,Shi M, Zhang J,et al. Klotho deficiency is an ear-
ly biomarker of renal ischemia-reperfusion injury and its
replacement is protective[ J ]. Kidney Int, 2010, 78(12) .
1240-1251.

[19] Sugiura H, Yoshida T, Mitobe M, et al. Klotho reduces
apop-tosis in experimental ischaemic acute kidney injury
via HSP-70[J]. Nephrol Dial Transplant, 2010, 25 (1):
60-68.

[20] Stevens LA,Li S, Wang C, et al. Prevalence of CKD and

comorbid illness in elderly patients in the United States:

doi:10. 3969/j. issn. 1671-8348. 2015. 15. 048

FREF 201555 A% 44 5 15H

Kidney Early
(KEEP)[J]. Am J Kidney Dis,2010,55(3 Suppl 2):S23-

results from the Evaluation Program

S33.
[21] Thurston RD,Larmonier CB, Majewski PM, et al. Tumor
necrosis factor and interferon-gamma down-regulate

Klotho in mice with colitis[ J]. Gastroenterology, 2010,
138(4):1384-1394.

[22] Hu MC,Shi M, Zhang J.et al. Klotho: a novel phospha-
turic substance acting as an autocrine enzyme in the renal
proximal tubule[J]. FASEB J,2010,24(9) :3438-3450.

[23] Yu J, Deng M, Zhao J. et al. Decreased expression of
klotho gene in uremic atherosclerosis in apolipoprotein E-
deficient mice[J]. Biochem Biophys Res Commun, 2010,
391(1).:261-266.

[247] Fon Tacer K. Bookout AL, Ding X, et al. Research re-
source; Comprehensive expression atlas of the fibroblast
growth factor system in adult mouse[ ] ]. Mol Endocrinol,
2010,24(10) :2050-2064.

[25] Thakar CV, Quate-Operacz M, Leonard AC, et al. Out-
comes of hemodialysis patients in a longterm care hospital
setting: a single-center study[J]. Am J Kidney Dis,
2010,55(2) :300-306.

[26] Gordon PL.Frassetto LA. Management of osteoporosis in
CKD stages 3 to 5[J]. Am ] Kidney Dis, 2010,55(5):
941-956.

fcfs H#:2014-11-08 & [H H #5:2015-02-21)

PR SEE R T E Y W F AR AR

AL 2 g

(1. ERFAZEEIEL T F o

[XER] MAmBG: L0 hF R LR
[(HESES] R651.1+5 [ #kFRIREE] A

IR AB 1 2 15 I S R X A 23T P48 475 194 45 5 AL
TR T 28R B B RARE . 2 S8R TR 5 17 Y
WHIE ZBORAT I A 2 R s W 529, BoR T B — M B &
AW 03 2 S AR SRR R4 1 R S R T A 9 7 2 B A B R AT
FEITR A R T RE o Wk BE 2 AW 0 o A BRIT T T A AL
SE TP T 3R BE A O ST B S B B O ik A i T L 48R 47
AU BT 5 10T 40 0 10 458 3 194 9k 1B = 2 T 1) R L Sk o
7P A58 A0 PR e A A v R P il
1 A 5 45 B S8 B

A5 40 2 e L 9 BIL B 45 40 sl N A 453 405 98 0 T
IR 58403 T 18 R A A 4 26 T I R AR T R I A X A SRR
S 2 b A 2 R ) R SR A Tk R
Gk Bz SR BRI A 45 0. 2 0 4T R Oy SO [ PR 4

YEE RN WA BCL976 —) Al oo B AT R BRI BN L B B A PR AR E TR, &

AR FEEFS
400021;2. R E T K3 400050;3. H=FE K F K
[E [% B 8 SN A AT 5P . R 40004254, TR TAH FMNE TR RKAFRL P

400021)

[XEHS] 1671-8348(2015)15-2142-04

3 9 78 BE A Te)  Bods 0B A ) i 00 8 S R BB R R
AT 2% Iy VR T Sk N Sk BRAE Dy — A AR 3L [ AR 52 % 0
B . (Rl T 5 T B PR O [ 3 8 /NS TR S 7 BT ek
MBI AR R AEAE O SRR B AR T Sk A A A R AT
SiE e N N OR I A Sy N T = 4 DK R IR K P I s Vs B
— UG5 R B — TR AL T A i i BT 2 A LS I 2 A
FRAL . BUAh . BB IR TR A LA B U A AU 5 2 ok
AR ET | PR R A . 1E R A TR T A 2 A — B
S UL S48 WE 5T RO T LUK 58 4 B 45 00 AL i T 5 T R X
Ko 5 TR OIS B 0 0 PR AR 2 45 2% 0 Bl 2 1R T R/NVAN
77 18] A R B W R TR L 52 43 I A AR B LA R UG B B 2
UL NS A o TN AN 5 T IR A 0 4 A0 UL R A F 5
AN G AP HT R A2 A A Sl W S T LA R 4 Oy T

B {EE . E-mail : chf888. com@163. com,



