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CIMT %% CIMT 38 B48 8 CIMT JE% 40, BEBe %, 0% o8 i ikl 2 e i FGF-23 Klotho 2 & K- I 48 &% — A KB Bl R
AT, TR LLAR K FEARBEATIOAR 54 FGF-23 Klotho % & 5 A Sh BkAz AL a9 4B K, SRR 3E 444 Logistic @12 7t
A7 CIMT % B %69 $ BE o4, SR CIMT 3% B4 FGF-23 K79 2% T CIMT B3 20(435.39+221.20 ¥k 360.22+
194. 26,P<0.05) ,Klotho & & K- 8 24K F CIMT E% £0.(446.54+132.49 }t 499.36+121.38, P<0.05) , % B H& @27
%77, Klotho & & & CKD %% CIMT 3% /364 1k 4% 44 H % (OR=1.086,P<0.05) , - SF-#43% K FGF-23 & CKD & CIMT
R A B & (OR = 1.075,P<0.05; OR = 1.238, P<0.05) , #4518 CKD2~5 #AdE &4 &% CIMT 3¢ /2 5 FGF-23,
Klotho % & # # ,FGF-23 Klotho & & £ Fi Sh BkARALGI B A X J& PR EENER
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[ ABSTRACT] Aim To investigate the relationship between serum levels of fibroblast growth factor 23 (FGF-23) ,
Klotho protein and carotid atherosclerosis in non-dialysis patients with chronic kidney disease (CKD) 2-5 stage. Meth-
ods 126 CKD 2-5 stage patients were involved in the study. Carotid intima-media thickness ( CIMT) was measured by
color Doppler ultrasonography. The patients were divided into CIMT thickening group and CIMT normal group according to
CIMT. Serum levels of FGF-23 and Klotho protein were determined by enzyme-linked immunosorbent assay, and the gen-
eral data and clinical biochemical indexes were collected. The relative indexes of the two groups were compared, and the
correlation between FGF-23, Klotho protein and carotid atherosclerosis was analyzed. ~Unconditional Logistic regression a-
nalysis was used for multivariate analysis of CIMT influencing factors. Results The serum FGF-23 level in CIMT
thickening group was significantly higher than that in CIMT normal group (435.39+221.20 vs 360.22+194.26, P<0.05),
and the level of Klotho protein was significantly lower than that in CIMT normal group (446.54+132.49 vs 499.36+121.38,
P<0.05). Multivariate stepwise regression analysis showed that Klotho protein was an independent protective factor for CI-
MT thickening in patients with CKD (OR=1.086, P<0.05), while age increase and FGF-23 were independent risk factors
for CIMT thickening in patients with CKD (OR=1.075, P<0.05; OR=1.238, P<0.05). Conclusion CIMT thicken-
ing is related to FGF-23 and Klotho proteins in non-dialysis patients with CKD 2-5 stage. FGF-23 and Klotho protein play

an important role in the occurrence and development of carotid atherosclerosis.
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Bl TKAE AL 2 12 1 B JIE ( chronic kidney disease,
CKD) H i £ 5 M LA IF AL , S DK RE AL 1RO L4
IR ( cardiovascular disease, CVD) W42 CKD B8 H &
DI AAEFTE AT I, [ AMITFE R W], CKD 3
JURRE AR 8 4 A AR ) A0 — M AR v 3~ 30 %, &0
EIRERET R 40 % WP I e S ko FERE AL, 3
JKREAR YRR B DR 1o A5 A= ) I ™ i
BERN T IS, 208l ik N B Hp B JES B ( carotid intima-
media thickness, CIMT ) J2& 23 TA 1) 7] Sz e 538 2 ik i
ARRbR A%, JF HAT UFUICo i A8 55 42 & A= 04 18
CKD BESNIKAEILER T AF7EAE IS HH IR | WA 5 4%
Gfal N R B0 B ER AL R A8 55 M i gl
KRR R BRI 75 B EE R, BT 2 0 L A 4K ]
F 23 (fibroblast growth factor 23, FGF-23) . Klotho &
F1 4 B HOBR 55 BR 9 2 (intact parathyroid hormone,
iPTH) 2R AR B 0 2 ZW R AR
FHES K B AN CIMT B sl ik i Ak 175 A0, IF R 15T
CKD2~5 EE T % FGF-23 Klotho 5 1155 CIMT
MCFR, iE— 2 I CKD2 ~ 5 WIHE BT % & CVD
oa G ARETN R

1 FZRFFE

1.1 —f&ER

TPk E 2013 482 A E 2014 £ 7 A& 1%
RAEB# L H CKD2~5 HAE B AT 09 B3, 4 B AR 47
A FEH 4 2 2002 4 43T 8 K/DOQI 47 | 4
W>18 ¥ B /NaRyE I S B B R A R R B A
KT H, CKD2~5 & H [ B /DR8I F fF 1T (es-
timated glomerular filtration rate, eGFR) 15 ~ 89 mL/
(min - 1.73 m*) 1126 ], B 73 4], % 53 1], 4% 27 ~
65 %, F#50.4+12.3 ¥, eGFR F 3 % 51.9+
103 mL/(min - 1.73m*) , #H&REEHRET LEA
R GAMEEF RN AREREEE X E A
M E R G, BB R 48 B, 8RR B R
37, HmEEE R 24 Bl E RS e1EG B, Z R E
560, 8RB 2 18 M U E R 4
1.2 CIMT BERE

% JH % & SonolinG 50 & % & % 3 B # = Wy
B, 2% A L10-5 45 35, A% 5~10 MHz, BUEN G, W
BARA Sk, KR I, 08 B AL RS ST, K
KeELEETN T TR XA, REFT
W Bh ik B Ah Bh ik R R s Bk AR IMT R, B 6
KON F A 3 fik 30 B Bk BOFRR B Bk ey IMT BB
FHE Y IMT, 4 #5557 3 i1 B — 5 5 4 % 2 i

B A A
1.3 HLIEFRNE

B Olympus-AU2700 2 B 34 4 1t 447 SLI 2
mEAE RER .. HE . AKE . BRCRANE
B CHBZ8 SLEEHE REEEEAEEE, &
A Z K E170 & 8 30 % A LR A % R K %% %
M % iPTH
1.4 FGF-23 Klotho EBME

7 R AL 8 B Bk A S R ME D7 R R R A &
47 & B % [E Immutopics /A & 1 Ebioscience /2 ] |
DL AT 3 AR B A R E TR
1.5 B FRTEEHE

DN FEE RS R R w2 8 0
SEHIEE N IMT, H bR (1) IMT E 5 508 50 ik
i A IMT<1.0 mm F2 2 X 4 & B IMT<1.0 mm; (2)
IMT 3 )2 . 37 % 3 fik IMT=1.0 mm, 2 4 X 4 IMT>
1.0 mm; (3) 35 FF BE e, 5 1 & By Ry Ik B i BE 2
B, B 4Bt A AR K 4 IMT £ 4 50%, CIMT ¥ &
FE L IMT 36 5 35 B 3 A AR B3k
1.6 HItFEFHIE

B SPSS 17.0 43t 8 4 & # AT it 47, AF
AEAPAWITES R xes &, A A LK EA
B AT ¢ AT, A 41 AR R B R & T #E AT,
HHEREHAELREXA X &%, KA FELH
Logistic [Fl V3 2 #7347 CIMT B H £ 0 £ A % 4
#r, P<0.05 =7 H Gt F & X,

2 # R

2.1 —MRlERER

AHFFENA CKD2 ~5 W1 126 ], CIMT 14 =
20 54 151, BHIER 42.9% ; CIMT 1EH4H 72 5], CIMT 34
JELAFE WY ARBHEEL(body mass index, BMI) BH IR |
I iPTH FGF-23 7K -3 i F CIMT 1E % 41, 1 21 3%
H A LB BR % Klotho & /KR T CIMT 1E
W, EZFAGIFE L (P<0.05;K 1),
22 CIMNT ZMmBEZEMESEESHT

DL CIMT A1 A8 5 % CKD S E 4RI BMI, I
217 1 Klotho & 1 . FGF-23 iPTH 8RN A £ [H %
Logistic [7] 15 43 #1, 45 R & /8 Klotho & H ( OR =
1.086,95% CI 1.019 ~ 1.056, P<0.05) 1 FGF-23
(OR=1.238,95%CI 1.203~1.857,P<0.05) y CKD
B CIMT 342 & [ 2, Hh Klotho & 11 2
CIMT 3 JE B LR PE R 28 1T FGF-23 AR I8 3 K 2
CIMT 47 fER N (£ 2)
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% 1. CIMT #2405 CIMT IE % 48— IG5 E L&

Table 1. Comparison of general clinical data between CIMT thickening group and CIMT normal group

— R CIMT IEH 4 (n=72) CIMT 44 (n=54) P
() 46.90+11.90 51.98+10.84" 0.015
5/ (#) 43/29 30/24 0.237
BMI(kg/m?) 23.45£3.71 26.13+3.52° 0.043
A (% ) 48.4 59.3 0.242
BRI B(%) ] 16(22.2) 21(38.8)" 0.042
W45 R ( mmHg) 147.22+12.14 148.46+12.11 0.571
#F 3K E (mmHg) 88.18+8.20 89.69+7.85 0.299
ML H (g/L) 122.46+10.59 118.29+9.82° 0.026
H&EM (g/L) 37.01£5.20 35.65+4.18 0.078
PN A= LI B4 28 ( mL/min) 64.85+25.67 48.12+24.05* 0.034
£ (mmol/1) 2.1320.14 2.10+0.20 0.534
W (mmol/L) 1.64+0.43 1.52+0.30 0.085
2% B2 B 25 (4 AE B ( mmol/ L) 2.99+0.65 2.92+0.61 0.567
“H ¥ = (mmol/L) 1.83+0.35 1.73+0.31 0.095
iPTH(ng/L) 137.18+131.69 202.00+194.12° 0.037
i C OV (mg/L) 3.56+1.04 4.74£2.62 0.073
FGF-23 360.22+194.26 435.39+221.20° 0.045
Klotho & 1 499.36+121.38 446.54+132.49° 0.022

a } P<0.05,5 CIMT IF# 4 L& .

% 2. CKD &£ CIMT #EEH#H X FEEM Logistic [E)3 547
Table 2. Logistic regression analysis of related factors of CI-
MT thickening in CKD patients

A B SE Sig OR 95%CI
Klotho 4 -0.012 0.005 0.018" 1.086 1.019~1.056

FGF-23 0.082 0.032 0.011" 1.238 1.203~1.857
iPTH 0.001 0.002 0.558 1.001 0.997~1.005
meaEE -0.022 0.027 0407 0.978 0.928~1.031
BMI 0.002 0.003 0.558 1.002 0.995~1.008
ARy 0.278 0.146 0.047° 1.075 1.027~1.126
a } P<0.05,

3 it it

BfkEEL 5] % B9 CVD & CKD JtH 2 &K 5
J (end-stage renal disease, ESRD) £ 1Y 5 2 I A AE
Z— TRl R % AR B AR TR N, 2014 4F
SE B IE PR 2R 48 (USRDS) R A5 7w, I 40% 1)
ESRD H#FIET CVD' | BEAERFSEIESS , CVD 16K
/3 CKD H# F 2 ESRD Rt C A AE, IF HBEE H
JIESG Pk J | A SR A T i e R R I e 2

Klotho J& P J& 1997 4F Kuro-o Z51EWFSE [ & Y
e L /DS BRUS 2% BR A BE 3 2 BE R R Klotho 2
NS B A A g de A KGR R MR RE IR 1L i
A NN RS R R A R R | B I |

PTH IfiLAE | 5 FGF-23 IMLAE , M4 N K IR 2L | 1M
AL E R S ko RR AR AL S — R A R R
P, Klotho 2 F1J& Klotho JE K 1 ik =4y, Hop
a-Klotho . B-Klotho £ y-Klotho ZE 4 3 FIERX, B F
HYIRAIESE | B Klotho 2 /) BLELA 1145 14
Kt B R GK A SRR 28 Klotho & 15,
L8 PN S T AE RS | I Klotho 85 1 X 1L P B2 41
M ELA R 57 F) . Klotho 85 113 7] fdf P53/P21
FEIRMA, 2% o fh o AR ST S S 0 P R A A
%, I Klotho 28 P80/ 1T 3 i A5 N Bz 20 B 1 5
LR RS Bk RERE L i % A= L Leopold ™
WFFE I CKD &2 v I 45 - 18 LA i 22 32k 9 TR
P Klotho 2 19870 , Klotho 25 1 PN JEME 1L 45 454k
MHIE 7, Hoh FGF-23 B Z 4 BhIH 1, A5
RI CIMT 34540 1 3% Klotho & 118 BAK T CIMT
IEHE (P<0.05) , Logistic [F1 543 #7 Klotho & FH J&
CKD 3 CIMT ¥4 JE KA il e A4 &R . 34T
HEMFLHLER AT Ben R . QLR35 /b ek, oo B 2 he
N4, @B /NG B 404 NaPi-2a Fl NaPi-2c
I A 3 A 2 S A0 o) DA T 384 o B 1 HE i 3k 3 R
AVt %, 7 1 V) 2400 o) i 26 5 1 RN B 45 1 VR 5 B
LB 55U LA NaPi-3 mRNA 9% 5% 1L
-V P L %o ot ol P 5 BB I S ¥ UL 4 B S Ak
KAk s @3 A P9 R R B i Ak, AR Ak
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R (R — R A

T A IMLAE WA N J& CKD R 5 | kS 3l bk A £k 1)
— MG E R, kKB, 5 e A L, FGF-23
J& CKD A RS (14— B AU ) F PR -, R A
CKD £ # eGFR>60 mL/(min - 1.73 m*), FGF-23
T TR 5 0 it 45 45405 K 3h KA Ak g S7 AR SE T
Mirza 212 X6k 4 X S AF B A (0 5 TA A BRIVl 7 1
B L AR A FGF-23 /K- 5 1 45 494 35 A 3l ik
(B B 18 Il 7 AR 56, 7E CKD & | 1l FGF-23 7K
S R T g IR Sl KR R A A A R XU R
A Ze D ENEE WU AME, 2 Hr LS AT A2 CKD
SBE TR PTH a0 0 B T 75 3 FGF-23
A, FGF-23 XA PTH A9 400, faf 1f 55 A Ak
BRI, AT LB CIMT B84 iPTH & T
CIMT IE# 41, A% B FGF-23 5 Klotho # A 3t
[l 7E 148 20 20 b %5k, #8278 FGF-23-Klotho % 5
CVD & F i 8 & Az i BRAME B0 A1 6, 38 it
TEUFSE ) FGF-23 /K- 5 N B D RE X BLAH G, AN
TEIE % NS B I REIGE B FGF-23 #4m] R AL H:
PN 7 A 1) 104 T 5K T RE , CKD3 ~ 4 3 H 3 v s /K
P FGF-23 W] Lh3E 52 N K2 4 A S5 0l 48 2 fE B
BT M PR T e e 2 2 bk o) B Ak E A 4R
BT L JR NG = 1 9 E SN 6] Bl kR A
CVD My % AR et Larsson' ' #F 5% & PL7E 18
B 2 B E FGF-23 55 1 8 9 48 B A A e, A
MBS 1EH B4l FGF-23 FF 5 s al i & 50 ik 58
FEREAL A | I AT i 1) K, ARWE5E
CKD &35 CIMT 34240 i w5 5 CIMT 1F % 24 i %=
SIS R T CIMT 14540 1fn 3 FGF-23 7K
T CIMT IEH 4, #E— 172 N & Logistic 91443
Mr, &5 B W 1ML 3 FGF-23 & CKD & & 4 CIMT
B — AT SR 2, SRR Y — 3

25 LA, Klotho 2 F 7K F 19 R BEASA AR B
32 45 e L I 2 | RIS AE CKD 2 3 kb Ak 1)
JE AR Klotho 2 A ke S FEAE FH 5 7 1= Bl IMLJE H
LT, FGF-23 JK-F & Jh iy, 7 Homl 57 L b, 4 )
CKD & w9y o A AR 5 5 B0 Ik i Ak
Klotho %5 4 \FGF-23 X} F CKD 3 &/ cvD ) B
RAE ML, LA R IR AT RETS XF Klotho 2 4 . FGF-23
AT R, IR CKD & &4 CVD AL
W , i s i — 2D AR
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