[redn E ¥ 407 2018 4 7 A % 39 %% 14 #  Int J Lab Med,July 2018, Vol. 39,No. 14

+ 1665 -

© BHRRIT -

Klotho 7184 BR M E 5L PRIER

EwWi.R M\
(L FRFHZERLEFA, LT 10019D)

# E.Klotho £ H 2 KURO-O £ F 1997 £ ey A B .Klotho stk N R A B F %89 £ A . % Klotho
FEREDRMNAFE |k E4 .27 Klotho AR ER X R EMARBO L L FPRETZEM, Klotho #9 £
BERABEAER EHAFTKRFR, Klotho EARNS ARBEFe 0B 2B FLEFRGARZFHA,
AL 322287 Klotho 5B KB 5% (CKD)fe e 8454065 % 2,505 Klotho e L AF R R TR Z .

X 4§23 :Klotho; RBHY®m; £E454L
DOI.10. 3969/j. issn. 1673-4130. 2018. 14. 001
NEHS.1673-4130(2018)14-1665-04

1 Klotho EE /) — %
EYEFR

Klotho A H 2 &
#1 v KURO-O %M F
1997 F & I3+ % 2 8
AR, e Rk —FRRE
kA, 55 %A
WA, RESHAEY
# % p, Klotho 3% %
B R AR EMA
E S E R B
Eab AN A ST N

¢

O

BT He
JRB A R E A5 AL, A
AF A AR TRk AT B AR AR AR AL Fe R RR

FHF LEERA 2AR E£AE, Klotho A B E£A
oo Rob AL T &k 13912, s — A | A k5%
BEG.ZzEa448 1012 M~848., Klotho A F £
Tk e WRESR s N E B R e, fE M — 3 B R e
ER MR PR CEF LA RKY,

Klotho & & £ WA 2 A X A Fo o b AL,
A Klotho & & A A B A B K& =W 5 A
Klotho & & T & Klotho # B 69 7T % 37 4 v & i 9 5
BLET R . LFAFR EPREA Klotho 525 7T %R
RFO N AT AR SHEZFTBARGATY . £
AR F L 5 A Klotho & @48k, 23t & Klotho & &
LA EFHAL, oA Klotho & & £ fuik kR F i
o b AT Ak B e EER A% AN — A
WRETRBESHAEM TR, i h L&A,

* BEETB:EFAREFEEESRIHHE61771022;81700648)

FEZEDHES:Q343. 1

XEkARIRAS A

P42 B RE A B T A8 A & AP k) Wt 43 5 38 B A0 ) e
MR A R FEN
2 Klotho 5181 5% (CKD)

CKD 5w h &R SHAAEFMGZRAEMEL.
£ECEFA(AHA) #9,CKD & % 54 )2 A S
ERAE R T AR R BT Rk
B CKD &4 &S hBRBYRNEIE &, ZHALER
H e e BT 45 CKD £ .

2.1 CKD % #%# ¥+ Klotho £k Bk &% XN, E
CKD # %+ .Klotho ¥ & & kA K+ T, £ L4 f
BT R gk R e B R e AR R R P LR R e R
P, KOH % s A7 & # 69 B IE 41 2% # 47 Klotho
Fa kA LI, 5 RAFAL, B EE
B RE2n 2% Klotho & kAL A AT #49 540 ~150, AL
A EmEF P E R M, PRAEMEARETY. A
EHEE 3, fn ¥ Fo ik P Klotho & & &9 3k B 4
BHTEAR, AR AV E LD DR L SN T HG
(AKD) B, fo i & fk i ¥ Klotho & & iR JE 1%, € 4
Klotho %& & & & 6§ BARL B 445 )5 & 26 B ey T 1k,
IF HLIX A AR T VA RE & B 2 b 69 M B m 18 A e, X
390 AKI #& — #4247 ¢4 Klotho #: & #9342, RiLA
A7 & W Klotho &K -F BA& T gk @ i 4 A T Wnt/p-
Catenin @ %% % & F i i@ TRPV6 M W & v B JE 3
L AT A ER BB HFE £ 62 Klotho
FEORRRTFE BT MA. XL AR LR
BRI B RET 2FH W AEDAFED., Lo b B EH
% 69 iE 3 & 9 . Klotho & & K F 4 48 R X2 CKD
FHFA AL R SR T B A0S R Ao S ILIE B

VB T8 A o A o L B A B O B0 B T A O AT U IR A G B /B O A3 2 W 2 A AL o T R O e R R
Ui 0322 0 % 22 & B AL RUR 258 Z BB R I B S s LA I . %l Ty ) S DR B e 24 A B o 32 DN A W b S O L R 0932 i AR S L 4

J7 kI .

A5 A AT, 8 . Klotho 7648 14 B 9 A1 L4585 16 b i /R LT . B PR 38 5 2% 44 35, 2018,39(14) : 1665-1667.



+ 1666 - LT A 4 [F

FREK 201857 A% 39 %% 148 Int ] Lab Med,July 2018, Vol. 39,No. 14

2.2 Klotho Za st B e 4% A Klotho 2 ¥
JEEGAEY B F . % iE & ik Klotho &, 2t & B Dk
Bk AKI R A 2R E4FAY, BT
Klotho #& 47 B ik % % 0 45 69 B 4R AL ) #F 50 & R 2 4%
B AR T AR 635 A B Bl U g e
Fodn %3 A1 7 AKI,Klotho & @ #F F CKD #
BPAERLE S A YR PFET HA, & F
Klotho # B % 7 58 9% 5 & K 9 B B R & 1 2 4531
RO E AR/ R A gAENER AR,
R AN PPARY ks #l g Rk EN-1BAZ
WA LEAEED TREFANAETMELTFLHHT
H2 B AR B AR K P LA Klotho #9 & 252, Bk, i
JR L3 7 R % Klotho K -F 7T 48 2 78 55 CKD 48 %
P g 0 T Rk

2.3 CKD ¥ Klotho, & 4 % wm o £ ¥ B F 23
(FGF23).1,25(0H),D, e Wk FR2 £ %L £
CKD#m¥&, o FGF23 KT+ 2 % A &, X2 A&
FGF %4k & A% 6 %4 FGF23 B4 12 58 % &K
o —Fr XA R 69 B e . Klotho & 38 % %
0. m FGF23 #9 & ik KTV, & # FGF23 T vA
KA K RS9 R . A& CKD o9 2 &,
FGF23 KP4 kA &, f 25 4k B8 89 B 45 00 &K )
% % ik ¥ Klotho K F 4 sk M A&, ¥ FGF23 & F
L RN T e F BB, mX LpH T 1,25
(OH),D; #5& m" . &, kB sh ey it £k R £
BN ek R, FHT S RE, B, Klotho #
RETHmMET HFHRG LA, B R T Klotho & ik
R EEAETHEGE®MEZR, §T 1,25(0H), D,
Bt 4% EiE Klotho £ B Mg 26, %A £ D R k4
% D 2R3 7 (VDRA) T 4 4 16 & £ 49 %) X A+ &
MEME IR T 88, CKD & 4 8 Klotho .FGF23.1,25

(OH),Dy; Z ¥R FMEZ(PTHH W T FEB LA
1[2310

Kilotho ' % l

\ )
°
\ 3
3 FGF23 =
o
g / \ £
l Vn-tamlnD ' \, s
8 1 ]
o 12

)

CKD stage

B 1 fEE CKD 9% B ,Klotho,FGF23 . PTH,
1,25(0OH).,D; K FHZEH

3 Klotho EMEE
3.1 LB E R AR hEAS RIS S
(BREB R L) %5 B0 715 R AR, 2 3 Bk ¥ AR AR

e (CKD . 48 Jk o o 8 9% | o JR e o 8 40 45 5 8 %
Pt AEWMERGARARE R, hEFHBLLIEA
JE A5 A Fe P AR AL, HP A5 AL £ %L T B AR B
AR PRSI 2B R A F CKD. R £ d 2% &
BRREE T, RAELARBBERBEL P, AR
RkFe £ BRAGA G B o A AZ AR B XD AN R iR
ENEBEHEITLZHOCRERABR A ETZHHEAAEF., B
HHEBELEO LTSRS AFPESN, FELALE
TEHORFT IR 2RI RF., ERER
R EH T E AR A b, B E
hEBRERERBELE LR AN Y
Fm. TR TR LR G A S AT F AL,
BHERBEEFAESHhE, XEARLEN. I
B0 AL 4% H AR AE R T e E T 3 IU e e it i 4R
de B A5, o A5 AL 8 K L] & 36 T R L 4e Bie eh
B X RLRTG R R, 5 RE R, T E e
R A A — A R A AL, i T R L e e 6 s R AL )
BB R R R BEAL o S R N 8 e R A e AR
MAT PR R.BRT ELBERGRARGTH
kL
3.2 Klotho##l ¥ 455842 A KIH+/—FF4
ANRCKD A P A K ERARG Ao o F 45
., fm Klotho # 2 B v & CKD 4 & I £ 45 1L 89 X
AV AP R AN BT ERE T MR R I, X
—F FIEM T Klotho #8445 m % o ¥ 454009 £ &, FF
H, ik sk CKD A A & P, Klotho # A B/ K49 |
e &4 . PTH K F &k, m Kl+/— ) Z 89§ st
R £, PTH KPR & G AR D& CKD £ A 48
), LAU %08 % 31, VDRA #: 4% L% A Klotho
849 R A A i A ] CKD B8R s R 89 2 3h Bk 4510 .
BB — AN EZEER T A, S LR

R R An o B A5 A R KR L T ) o B A A5 R, 321X 2k R
£, e Klt/— fe B A A & CKD A2 7 & ¥ 74 12
#Z e, 42 Klotho # 3 B/ % CKD A& A& ¥ 1
KAz & A", B, Klotho 7T 4k % — 42 i
R AN HE 04 B & X AP AR B AR S HE 69 AE R T Ak 2
A k) o E G A T R AL 2 —

I 7 4 3% 25 3% 4k Pit-1 F= Pit-2 2 F 7% U420 L35
HE R TP SECE R R R AL S U
WMT T2 & ;Chlal 638 4 2 F 8 L B &) B &
Ay AT & SM22a & F B WL i 45 & R 84

A A8, Klotho & ks & F Pit-1.Pit-2 #= Chfa-1 #9
mRNA K F I &, SM22q 4 mRNA 7K F BA4&, @ &
Klotho # & W/ {7 A A A8 R 6§ T4, B, Klotho
TREAL 4B AR TR ML m I e A K o BB



[redn E ¥ 407 2018 4 7 A % 39 %% 14 #  Int J Lab Med,July 2018, Vol. 39,No. 14

« 1667 -

PR IEFR G T 3 WLl i o L Klotho 4 3k 4 4
4 B 4 35 R 3T AR 0 AR R

2= b ik, Klotho & % fo % 4546 64 T 4k 12 12 % .
(D% CKD w L ymut A2, B4k ; (2) @ {2 a3
JR 5D HE Y 3 OB fn B K F 5 (3) AL AR 6 R IR L dm
B, A o R
4 NEERE

Klotho AR A H LSk N — A ETZw) xE W
HAR., CR A LA K, BB A, A A A
FAABERM REALFRATARREELEEHER, F A
ﬁb?iﬁlﬁﬁbﬂi’ﬁ%”‘t}if’a”"ﬂiéﬁ%%ﬁo AKI 48

FSEEm S EGEE. A S A% Klotho & i
é‘J FML& d CKD 0 7] A2 — #F & 4k 49 % %ot 49 Klotho
%k kA, Klotho s+ AKI #= CKD # & #& ¥ H 4F
AL Klotho RALE — #F 4 & 9 CKD A 4 47 32
Wy B SR B IR R R A 4 ARG A2 CKD J& s % 45
ey B A K A3 E24E M. Klotho £ 16 K% W

Feia 5 P ESLAET (DA CKD 89 T8 5 4
wEY. A T Ha 4 s CKD, B a4 9 Klotho #
ELISA XAl g2 dme, AR —RHE N, K 42K
KAAEE W6 R AT A & Al X, THERXAGHF R, o

BB A b T

&/ ik Klotho 8916 Kb 28 2, % T 46 4 B Ik
IR 7T B8 R R BT R E R AR L (2) 16 R

LR R ¥ e R M Klotho 2% 41k 2 F Klotho 85 55 3%
TR G R ER. R E SIS B o F LA

EHEEEL,

¥Z ., Klotho A 2 ELH AR R HE
B2 B W RZ.FBERS % ARG R A
Z—,
S Z Lk

[1] KURO-O M,MATSUMURA Y,AIZAWA H,et al. Mu-
tation of the mouse klotho gene leads to a syndrome re-
sembling ageing [J]. Nature,1997,390(6655) :45-51.

[2] KURO-O M. Klotho [J]. Pflugers Archiv,2010,459(2):
333-343.

[3] LU X,HU M C. Klotho/FGF23 axis in chronic kidney
disease and cardiovascular disease[ ]J]. Kidney Dis (Ba-
sel),2017,3(1):15-23.

[4] CHANG Q,HOEFS S, VAN DER KEMP A W,et al. The
beta-glucuronidase klotho hydrolyzes and activates the
TRPVS5 channel [J]. Science,2005,310(5747) ;490-493.

[5] HU M C,KURO-O M,MOE O W. Renal and extrarenal
actions of Klotho [ J]. Semin Nephrol,2013,33(2):118-
129.

[6] COVIC A,VERVLOET M,MASSY Z A,et al. Bone and
mineral disorders in chronic kidney disease: implications
for cardiovascular health and ageing in the general popula-

tion [ J]. Lancet Diabetes Endocrinol, 2018, 6 (4): 319-

331.

[7] BARKER S L,PASTOR J, CARRANZA D, et al. The
demonstration of alphaKlotho deficiency in human chron-
ic kidney disease with a novel synthetic antibody [J].
Nephrol Dial Transplant,2015,30(2) :223-233.

[8] KOH N, FUJIMORI T, NISHIGUCHI S, et al. Severely
reduced production of klotho in human chronic renal fail-
ure kidney [J]. Biochem Biophys Res Commun, 2001, 280
(4):1015-1020.

[9] WEBSTER A C,NAGLER E V,MORTON R L,et al.
Chronic kidney disease [ J]. Lancet, 2017, 389 (10075) :
1238-1252.

[10] KIM J H,XIE J,HWANG K H,et al. Klotho may amel-
iorate proteinuria by targeting TRPC6 channels in podo-
cytes[J].J Am Soc Nephrol,2017,28(1):140-151.

[11] ZHOU L,LI Y.ZHOU D,et al. Loss of Klotho contrib-
utes to kidney injury by derepression of Wnt/beta-catenin
signaling [J]. ] Am Soc Nephrol,2013,24(5).771-785.

[12] MARTIN-NUNEZ E, DONATE-CORREA J, MUROS-
DE-FUENTES M, et al. Implications of Klotho in vascu-
lar health and disease [J]. World J Cardiol,2014,6(12):
1262-1269.

[13] HARUNA Y,KASHIHARA N,SATOH M,et al. Amel-
ioration of progressive renal injury by genetic manipula-
tion of Klotho gene [J]. Proc Natl Acad Sci U S A,2007,
104(7):2331-2336.

[14] SUGIURA H, YOSHIDA T, TSUCHIYA K, et al.

Klotho reduces apoptosis in experimental ischaemic
acute renal failure [ J]. Nephrol Dial Transplant, 2005,
20(12) :2636-2645.

[15] SUGIURA H, YOSHIDA T, MITOBE M, et al. Klotho
reduces apoptosis in experimental ischaemic acute kidney
injury via HSP-70 [J]. Nephrol Dial Transplant,2010,25
(1):60-68.

[16] IKUSHIMA M,RAKUGI H,ISHIKAWA K,et al. Anti-
apoptotic and anti-senescence effects of Klotho on vascu-
lar endothelial cells [J]. Biochem Biophys Res Commun,
2006,339(3) :827-832.

[17] LIU H, FERGUSSON M M, CASTILHO R M, et al.
Augmented Wnt signaling in a mammalian model of ac-
celerated aging [J]. Science,2007,317(5839) :803-806.

[18] SHIMADA T,TAKESHITA Y,MUROHARA T,et al.
Angiogenesis and vasculogenesis are impaired in the pre-
cocious-aging klotho mouse [J]. Circulation, 2004, 110
(9):1148-1155.

[19] MITANI H, ISHIZAKA N, AIZAWA T, et al. In vivo
klotho gene transfer ameliorates angiotensin [ -induced
renal damage [J]. Hypertension,2002,39(4) ;838-843.

[20] ZHAO Y,ZHAO M M, CAI Y,et al. Mammalian target
of rapamycin signaling inhibition ameliorates vascular cal-
cification via Klotho upregulation [J]. Kidney Int, 2015,
88(4).711-721. CRFE:55 1671 1)



E AR I E ¥ 4% 2018 42 7 A% 39 %% 14 # Int ] Lab Med.July 2018, Vol. 39,No. 14

« 1671 -

3 1R AT BE S H T A R A A DR A R R R
A BT AR B . PR 4 T 3 B B R R R
TSR RBC.WBC  Bact i 47 15 4 I 41 H1 He G 3%
% 5 fHIR T ECSRC $0f X" TAL /K7 ] .7+ . %
R g 7K1 9 DR % RT3 RGBS 0 . B 8l PR T 2 T 07
0] ] T R B R R R TR 0L ) Al B A A
FBi7 DR 5 M 0 A © 28 2 T T 40 05 G
M A7 SR 5% #h 22 58 TR NAGLAST LDH,
GGT I ALP i P2 Th g IF I & B /NVE 45 1 19
U BURAR bR . AR S, 5k IR ALAR L B 5 AL
R ASTLDH,ALP i ¥ 78 % 2 7 & . 7 &5 5% £
BTN RER G ZERA R RLWERE
NG BREE TR NAG IE h B E .45 U-
Cr 7K fi A O 3878 JR NAG J2& 7 300 15 40 05 1
febrz—.
4 & it
PRULHS B 350 M FIR NAG 76 P 0 2 o 5l %
Hh 5 5E TG R W B — S B .
S % 3Ltk
C1] FEE B0 5k T 55 WO 4 fih 7T 9 1 4% b 1k 2 87 5 R
B KT B A5 M 5 L. 48 B B 2 5 2006 40
(6):386-389.
[2] HU G,LI P,LI Y,et al. Methylation levels of P16 and
TP53 that are involved in DNA strand breakage of

16 HBE cells treated by hexavalent chromium[ ] ]. Toxicol
Lett,2016,249.:15-21.

[3] LIY.LIP,YU S,et al. miR-3940-5p associated with ge-
netic damage in workers exposed to hexavalent chromium
[J]. Toxicol Lett,2014,229(1) :319-326.

(4] ZEHEoR, ok e, F . 55, Wl M 4 3h B0l 4% fih 35 DNA 5%
Wi 2T L [T ], rp A B B2 24 J% 5 2006, 40 (6) : 395-
399.

(5] XUZAE, X R, TR B 55, A7 A 0P - RSO B e 7 41
20 b s L], BB IR 2% 18 5 . 2005, 11 (4) 1 428-429.

[6] DELANGHE J R,KOURI T T,HUBER A R.,et al. The
role of automated urine particle flow cytometry in clinical
practice[ J]. Clin Chim Acta,2000,301(1/2):1-18.

[7] REINE N J,LANGSTON C E. Urinalysis interpretation:
how to squeeze out the maximum information from a
small sample[ J]. Clin Tech Small Anim Pract, 2005, 20
(1) :2-10.

[8] OTTIGER C,HUBER A R. Quantitative urine particle a-
nalysis:integrative approach for the optimal combination
of automation with UF-100 and microscopic review with
KOVA cell chamber[J]. Clin Chem, 2003, 49 (4): 617-
623.

[9] WANG X, QIN Q,XU X,et al. Chromium-induced early
changes in renal function among ferrochromium-producing
workers[ J]. Toxicology,1994,90(1/2):93-101.

[10] WANG T, JIA G,ZHANG ], et al. Renal impairment

caused by chronic occupational chromate exposure[ ] ].

Int Arch Occup Environ Health,2011,84(4):393-401.

(Wi fe B #7:2018-01-02 &[] H 1 :2018-04-08)

CEH55 1667 1)

[21] GUTIERREZ O,ISAKOVA T,RHEE E,et al. Fibroblast
growth factor-23 mitigates hyperphosphatemia but accen-
tuates calcitriol deficiency in chronic kidney disease [J].
Journal of the Am Soc Nephrol,2005,16(7):2205-2215.

[22] TSUJIKAWA H, KUROTAKI Y, FUJIMORI T, et al.
Klotho.a gene related to a syndrome resembling human
premature aging,functions in a negative regulatory circuit
of vitamin D endocrine system[]]. Mol Endocrinol,2003,
17(12) :2393-2403.

[23] KURO-O M. Klotho and the aging process[ ] ]. Korean]
Intern Med,2011,26(2):113-122.

[24] VERVLOET M, COZZOLINO M. Vascular calcification
in chronic kidney disease: different bricks in the wall?
[J]. Kidney Int,2017,91(4) :808-817.

[25] PROUDFOOT D,SKEPPER J N,HEGYI L,et al. Apop-
tosis regulates human vascular calcification in vitro; evi-
dence for initiation of vascular calcification by apoptotic

bodies [ J ]. Circulation research, 2000, 87 (11). 1055-

1062.

[26] SHANAHAN C M,CROUTHAMEL M H.KAPUSTIN
A, et al. Arterial calcification in chronic kidney disease:
key roles for calcium and phosphate [ J]. Circ Res, 2011,
109(6) :697-711.

[27] HU M C,SHI M,ZHANG J,et al. Klotho deficiency cau-
ses vascular calcification in chronic kidney disease [J].J
Am Soc Nephrol,2011,22(1):124-136.

[28] LAU W L,LEAF E M,HU M C,et al. Vitamin D recep-
tor agonists increase klotho and osteopontin while decrea-
sing aortic calcification in mice with chronic kidney dis-
ease fed a high phosphate diet [ J]. Kidney Int, 2012, 82
(12):1261-1270.

[29] KURO O M. Phosphate and klotho [J]. Kidney Int Sup-
pl,2011,38(121) :S20-23.

[30] HU M C,KURO-O M, MOE O W. Klotho and kidney
disease [ J].J Nephrol,2010,23 Suppl 16:S136-144.

Wik B #7:2017-12-26 &9 H #9.2018-03-11)





