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AR 53 SUHER PE B s S L Klotho B .FGF-23 RBP4,
TWEAK /K- S REMIHESEYERF o *

W% E R kmeE O B O B A B
(ZRAE = ANRERGIE =& 27 650011)

BE BHH: KA KRR 5 HI2 M E 1% (CKD) % % s & Klotho % & & 4F 4 4m i & %k B -F -23(FGF-23) L% BL 45 5% @ 4(RBP4),
BF B3R5 B T AE 55 A =ik W F (TWEAK) K-F5 BEohdeadtatid, Fik: ©# 2018 52 A £ 2020 5 2 A K ILi54 69 80 4
CKD % #4E% CKD 21, st 5 R 41 /2 B R 3 AT A B ARAS 49 80 LA B B AE A4 2P B4 #oml 5F bdk 2 BE 40 4= CKD 484 & R F] CKD
51 % % Klotho % & \FGF-23 RBP4 TWEAK 7K -F & B2 4k 45 477K F, KA Pearson #8 % 1t 5 #7 %F fo & Klotho & & |
FGF-23 RBP4  TWEAK /K-F 5 B b #4547 69 48 K Mk 47547, G5 5R : 5 xR 4a 481k, CKD 41 e 7 Klotho %& & \ TWEAK /K-F#= -
QR EAE & (GFR) A 2 F K, w o i% FGF-23 RBP4 /K-F  fniE IUEF 24 B G 28 Fad i & FOKFA 295 (P<0.05), 1 ~1I
A %% 65 f ik Klotho & & .TWEAK K -F4 GFR &, HRAM~N#EH, VHEHLFRK (P<005), @ 1~ &4 0iE
FGF-23 RBP4 /K-F o iH WLEF 24 f & & 58 F Fo o i J e ROKF AR, R RAII~ IV Z A, VI &4 & % (P<0.05) . Klotho & &
Fo TWEAK K-F 5 o ik WLEF 24 Ji B & & B Ao o iF fF RKF E /485, 5 GFR 2 E48% (P<0.05), FGF-23 #= RBP4 K+ 5 o
TELEF 24 B XA R ERAKTFEEAE, 5 GFR 2 #48£(P<0.05), £i8:CKD %%+ f27% Klotho % & ., TWEAK /&
P VLB B 2h 8 T B, FGF-23 RBP4 /-8 24t &, A 7% Klotho & & . TWEAK FGF-23 RBP4 -5 B 2h 4t & CKD 4248 %,
KB 120 BB Klotho B & s AT min A K BT 23, L BAAEG L MERRBFHBATHFET; Bk
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ABSTRACT Objective: To explore the correlation between serum Klotho protein, fibroblast growth factor-23 (FGF-23), retinol
binding protein 4 (RBP4), tumor necrosis factor like weak apoptosis inducing factor (TWEAK) levels and renal function in patients with
chronic kidney disease at different stages(CKD). Methods: 80 cases of patients with CKD who were diagnosed and treated in our hospital
from February 2018 to February 2020 were selected as the CKD group, and 80 healthy patients who underwent physical examination in
our hospital during the same period were selected as the control group. Serum levels of Klotho protein, FGF-23, RBP4, TWEAK and the
renal function indexes in the control group, CKD group and patients with different CKD stages were measured and compared, the corre-
lation between serum levels of Klotho protein, FGF-23, RBP4, TWEAK and renal function indexes were analyzed by Pearson correlation.
Results: Compared with the control group, the serum levels of Klotho protein, TWEAK and glomerular filtration rate (GFR) were signifi-
cantly reduced in the CKD group, while the levels of serum FGF-23, RBP4, serum creatinine, 24 urine protein and serum urea nitrogen
were significantly increased (P<0.05). Serum levels of Klotho protein, TWEAK and glomerular filtration rate in the [ ~II stage patients
was highest, followed by III ~ IV period patients, V period in patients were the lowest (P<0.05). And the Serum level of FGF-23, RBP4
24 urinary protein, serum creatinine, serum urea nitrogen in the stage [ ~ I patients were the lowest, followed by Il ~ IV period pa-
tients, patients with V period were the highest(P<0.05). The levels of serum Klotho protein and TWEAK were negatively correlated with
the levels of serum creatinine, 24 urine protein quantification and serum urea nitrogen, and positively correlated with glomerular filtration
rate (P<0.05). The levels of FGF-23 and RBP4 were positively correlated with the levels of serum creatinine, 24 urine protein quantifica-
tion and serum urea nitrogen, and negatively correlated with glomerular filtration rate (P<0.05). Conclusion: In CKD patients, the levels

of serum Klotho protein, TWEAK and renal function decreased, the levels of FGF-23 and RBP4 increased significantly, and the levels of
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serum Klotho protein, TWEAK, FGF-23 and RBP4 are related to the renal function and the CKD stage.
Key words: Chronic kidney disease; Klotho protein; Fibroblast growth factor-23; Retinol binding protein 4; TNF-like weak inducer

of apoptosis; Renal function

Chinese Library Classification(CLC): R692 Document code: A

Article ID: 1673-6273(2021)18-3477-05

JRYN

ETIE]
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SEREFLTP AR, FRIE CKD M AR BT R 2B AR
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Pl , #85r CKD B —Zi2 Wit £4b T CKD ZOK ], %
M) CKD fE3E FIRYTS ., CKD [ L& 2= I ARV (A 0 e
U % AR RS 0 2R 0 v AR ST O T AR B T G
Klotho £ & MUAF A M A K A2 AR R BB A 5, 2 5
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(Fibroblast growth factor-23,FGF-23)J&— i 17 25, =5
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AR , S50 s B 9 R AT A i ot R R B A 45 0 R A
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A5 FARMIRE L, 2 5875 4 O 5 | 58 AE s W A A i T 45 0k
B/, S5/MEMRAAEAYRABRREY) Y, ABF5E
CKD H 3 Ifil 1% Klotho % [ .FGF-23 RBP4 TWEAK /K-, &
TEHETHAE CKD f 3% i KO S5 B B B A DG
1 PR 5%
L1 — g3

PERE 2018 4 2 H & 2020 4 2 H K BEi2iR# 80 f4i] CKD
BEVEHy CKD 4, P ABRE: (1) B3 455 i R B ER 2 )
FriREY) CKD 2 WinifE); (2) A& 8 G FEEEIE ., 6
FEE ETNEE oA AN S5 o HERRbRME - (DG IR ()
A B BE N s GOFEAEN JFRERLO DI RERE RS ; () FPES 5
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9.28)% . P AEBEMEF NG 1 41, 2380 s 2 6, 18k
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B ERT ) TR i) CKD 43 AR e CKD E#E—2 50 1
W14 451, 103 17 45, 11138 19 4], IVIH 15 6], V3 15§, W]
TERR R AL TR BEEA T R ARG 1) 80 24 {5 A Ay o) i, L
th B PE 48 44, 2ot 32 4. AR 30-64 B EIAE (47.09%
9.71)% . CKD 41X B A AFIE R L 51 LU 45, 2H118] 22 57 T
GEit2ERE L (P>0.05), BA ATttt IRIRIFF T R 4T BE 2= e

PIZ A s W A, T R B A R 15
1.2 AL IErRtE

RIS G ABG G R JEHIKIMN 3 mL, ZE#F#E 30 min
J&,3000 r/min B5.0> 20 min, B0 48 12.5 cm, FISRERE 25
— I, -80 CYKFR h IRAE o R TR SR8 W2 R A TN
M 3% Klotho % 1 .FGF-23 RBP4 TWEAK /K-, 4% 3l i
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& FGF-23 ki i77) & . RBP4 6 U371 G F1 TWEAK A5 i
F & 5 3 E Abcam AR RA R . R 2 H341L
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Lt %5 X R 4 Fn CKD 41 1) Ifil 7 Klotho # 4 .FGF-23,
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HE i LTS PR 2 BUKSE RN /N sk g 35 2% ( Glomerular filtration
rate, GFR ), F:H#R4$E MDRD } #2144 GFR,GFRMDRD (%)
=186/(IMIF LA 1.154% 4F#% 0.203 ), GFRMDRD( % )= GFRM-
DRD(H )% 0.742,
L4 SitZE o

K FH SPSS20.0 G i3 X i PRER A #4743 4 o “F344F
# I3 Klotho &[] .FGF-23 RBP4 TWEAK 7K V-2t %okt
KR pRuE2E i 2HORRIR  WIZE ] L BER F M ST AR
t R, 220 ) H AR FH O 2543 B +LSD-t K5 56, TH4078 Rk
R R . >R Al Pearson AH G 43 B X I ¥ Klotho 2 [ .
FGF-23 RBP4 TWEAK 7KV 5 ¥ Ly RE 46 A 1 AH 5 P #E 47 43
Mr, P<0.05 MFrnER BA G4 L.

2 R

2.1 Xt BB F CKD 4 Il i& Klotho & B FGF-23 RBP4,
TWEAK 7k FEbb 5

CKD 4 IfiL i Klotho & 1 . TWEAK /K-8 AL FXJ BR 4,
T IfiL3E FGF-23 RBP4 sKFH B i T X FR4H(P<0.05) . B8k
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CKD £ 1f 35 WU .24 PR [ 2 12 R0 1M 3 PR 28 Z0KC7- B
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2.3 [ CKD 4 #i & % M & Klotho & 3 .FGF-23 RBP4,
TWEAK 7k Ebb 5

[ ~ 11 #9134 Klotho 2 1 .TWEAK 7K 01 & &5 111
~IVIAF VR, i FGF-23 . RBP4 /K F-B AL F 1T~
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TWEAK /K V-BI &+ VIR, i FGF-23 RBP4 /K-
WAL T V 3 (P<0.05), ELAEHE L 3,
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% 1 xtERZAF CKD HiniF Klotho & H FGF-23 RBP4, TWEAK /K F LLE (xt )
Table 1 Comparison of serum Klotho protein, FGF-23, RBP4 and TWEAK levels between control group and CKD group( xt s)
Groups n Klotho protein( ng/mL) TWEAK(pg/mL) FGF-23(pg/mL) RBP4(ng/mL)
Control group 80 9.24+ 1.79 64.17+ 10.08 307.29+ 36.48 58.71+ 9.52
CKD group 80 3.76x 1.26 33.71+ 6.83 436.81% 42.09 91.33+ 15.62
t 22.391 22.375 20.799 15.950
P 0.000 0.000 0.000 0.000
% 2 MHRAF CKD A S ThAEH LIEIRL B (2t 5)

Table 2 Comparison of renal function related indexes between control group and CKD group( xt )

Serum creatinine Serum urea nitrogen

Groups n (umolL) 24 urine protein(g/L) (umol/l) GFR[mL/(min*1.73 m?)]
Control group 80 51.06% 16.47 10.97+ 3.08 472+ 1.52 110.85+ 18.05
CKD group 80 5837+ 16.21 41.48+ 12.75 5.35% 1.49 65.02+ 13.29

t 2.829 20.805 2.647 18.288
P 0.005 0.000 0.009 0.000

% 3 A[E CKD 4 #i# & ;& Klotho & & FGF-23 RBP4, TWEAK 7K FELL 8z ( xt s)
Table 3 Comparison of serum Klotho protein, FGF-23, RBP4 and tweek levels in patients with different CKD stages(xt s)

CKD stage n Klotho protein( ng/mL) TWEAK(pg/mL) FGF-23(pg/mL) RBP4(ng/mL)
[ ~1I stage 31 4.51+ 0.57 37.29+ 2.68 415.41% 19.66 83.79+ 7.47
I~ 1V stage 34 3.43% 0.64* 32.48+ 3.84* 441.87+ 13.85° 93.96+ 6.82°
V stage 15 2.95+ 0.47® 29.11% 2.09* 469.57+ 8.75® 100.95+ 5.72¢

F 20.906 19.312 22.378 15.619

P 0.000 0.000 0.000 0.000

Notes: Compared with patients in stage I-II, *P<0.05; compared with patients of stage III-1V, *P<0.05.

2.4 K[ CKD HHEE B IhseAXigtRb &
[~ 11309 26 3 1078 ULIEF .24 PR 85 8 2 L i R K
P BALFII~ VA V8, W GFR B & & F 11~V

VI (P<0.05), T~ VI35 LI5S 24 JREE FE B
FIMLHE PR 3R BRI AR T VIS, T GFR W1E# TV i1
B (P<0.05), HAKHEILA 4.

& 4 AF CKD 4 # 2 B XIEIRIE R (2t 5)

Table 4 Comparison of renal function related indexes in different CKD stages(xt s)

Serum creatinine Serum urea nitrogen

CKD stage n (umolL) 24 urine protein(g/L) (pmoliL) GFR[mL/(min-1.73 m?)]
[ ~1I stage 31 50.48+ 7.41 3537+ 6.21 4.48+ 0.57 71.39+ 7.08
[I~1V stage 34 61.52+ 5.83* 44.52+ 5.73* 5.73% 0.69* 63.31+ 6.85*
V stage 15 67.54% 6.94® 4722+ 6.49* 6.29+ 0.41* 55.62+ 3.49%®
F 18.628 13.029 10.297 22.748
P 0.000 0.000 0.000 0.000

Notes: Compared with patients in stage I-I, *P<0.05; compared with patients of stage II[-1V, ®P<0.05.

2.5 CKD g il Klotho & 1§ .FGF-23 RBP4, TWEAK 7k F
5B hseistra AR ST

Klotho # [ . TWEAK 7K V- 5 IfiL 35 IUEF .24 JREE 11 22 2 Fl
I3 R F F K 2 MAHSE, 5 GFR & IE AH ¢ (P<0.05),
FGF-23 RBP4 7KF- 5 ifi 7 HLEF .24 FR 2 [ 7 A S R 2 A
KR IEAASE, 5 GFR 2 HAE(P<0.05), EAREHELE 5.

3 3t

CKD &4 A7k R R e e B e e, Hom Rk
S5 AU G R AR G M Y . A ) R 2 A
A7 TS T RS B DTREATS IH DA — 5 R B AT Ak, R %
JEE SR AR I B SR E T T CKD [ HEF T R SRHL T3 9%
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% 5 CKD #+& MiF Klotho & B .FGF-23 RBP4, TWEAK 7k F 5 B ThgefEHRIIHE X E S 17
Table 5 Correlation Analysis of serum Klotho protein, FGF-23, RBP4, tweek levels and renal function indexes in CKD patients

Serum creatinine 24 urine protein Serum urea nitrogen GFR
Indexes
r P r P r P r P
Klotho protein -0.388 0.000 -0.364 0.000 -0.361 0.000 0.487 0.000
FGF-23 0.347 0.000 0.368 0.000 0.326 0.000 -0.514 0.000
RBP4 0.437 0.000 0.477 0.000 0.777 0.000 -0.453 0.000
TWEAK -0.342 0.000 -0.591 0.000 -0.314 0.000 0.434 0.000

B2 T, S48 CKD g7 & R YIAH G I I bR s vt
T CKD B EMWZWAETT A EE IR E L. AFR LN
CKD B B oifigt] W TR, IF HILKE CKD 23 ry3 i~
W, ABTHEE T RE 2 B T CKD HE MG R IEF 0 R 5 1)
REMEEAT ML, B CKD 48 38 , BB 1 sl , 5 oy hg
R B N RN, BT &3 CKD B IE Klotho
FKSFEIA 5 T B, B CKD 4301438 i ifi v Klotho £ 17K T
R, FFH.M7E Klotho & /K F T 85 B3 B UhRE T AR
Kk, At HE P AT RS2 1 T Klotho 25 A fE #E  fE 27 4k Ak i
T, LiuY 8 NMAF5¢ & B Klotho 4 HAEME LS /IME I
F AN AP R R R ek, t IR F R A A A 5 1 22
H RS , I CKD (8 3% Klotho 25 1 3834 R4 E i 5 /N ek
b B AR R SR 1 IR SR AR 1 R 0 2 D T {45
AR i IR TR AR R HE AR, I A R B AR A R AR R
JERL [, Liu M A8 A\RPIRAF5E 8 7R Klotho 2 AR 1L
s A B -B 5538 I, TR AR K B F -B Refs s &
/NG T K SR A S AT AR A, IR CKD 235 Klotho 2 14
AREIE T TR 4R AN KR AR, e AT AR
KA R,

AR LB CKD B3 13 TWEAK /K°F 98 5 CKD 43
WA D RE T BEAE DS, S IR AT A& T TWEAK i
HERAE RV & A o Valifio-Rivas L 55 NPT 58 & BUAE B /1N
R4t TWEAK 845 LW A0 fb iR 74 1Rk, T
FI AR R PTIR 74 76 B EAN A pl e B v 3 S 2 R 1 4
FH, BRI 50 & S BWUA R DI REZ L, #F 115 & 9AE S0
1 & AR, [FIRT, Sun F 48 AP RESE & B0 TWEAK B2 %
K7 -kB SIE(F 5. BT A Z IR IR IER 155 4908
FHERZE T -«B SOAE(E 538 B0 T WA LR, K CKD i
F L TWEAK 7K T BTG 1% T -xB SAE(F 51,
MR A28 R SR BRI 5 RAE R T 2238 . REH
Y155 W AT A 2 o B A 400 9 B it B B Rt B iz
TR, B BN AE T, (75 CKD 5 e,
[F B AWF 5T & B CKD [ 3% I FGF-23 KF L, JFHYS
CKD J3 B A Thae T FEAH G, il e & i T FGF-23 2 5k
R CKD 3% FGF-23 K35 55 5 | HLIAR N B G 1y 25
L, 25 1T WA R 1 A8 1 2 0 B A 1 0 30 1 SR 2 — , AR
AL R B IR ALK SR, Bl &R, WA,
Zhang DD £ \PffF 5% & B FGF-23 B3 22 24 5 R0E 1
BB S Sl o th T2 RB0E W S S e
/INER £ AN AR Y R R T L PR e 22 2R I R

VRO e Bt I T 2> R IEA RO BT, S 3L CKD )

FORTERE T R T . AWFFE iR K B CKD 4% 1L RBP4 /K

S 1383 L CKD 43S i AT ik FFEA S RBP4

TR B 25 & & 1, 2 SR B Tz i, CKD [ RBP4 Kk

S 2 R AR K A R A ERL , TR B 2 S

TR B S FRE R BEI, PN AR B U R L 2 80 TR

JL B 5 031 52 D RE AN RE A QIS D REA 13 , VB U 200 J A 454 A0 i

FET:, 20 CKD & Hh UHE DIRE R T4 T e,
2 b prik , CKD 4% 1ML Klotho 211 . TWEAK 7KV LAk

W DI REW] . R R, 1 FGF-23 RBP4 /K- 7w, HIMWE

Klotho % [{ . TWEAK .FGF-23 RBP4 7k 3 5'Z 3fig & CKD 4y
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