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Abstract; Objective To analyze the correlation between FGF23 levels and pro-inflammatory chemokines in patients with
chronic kidney disease (CKD). Methods Fifty CKD patients with stage 2-5 and 50 geratic healthy controls were analyzed
for biochemical indicators in blood and urine in the Shenmu Hospital from January 2017 to December 2019. FGF23 levels were
measured by ELISA , Proinflammatory cytokines were analyzed by Milliplex technique and the correlation was analyzed. Re-
sults The levels of tumor necrosis factor (TNF)-a, RANTES and interleukin (IL)-12 were significantly higher in CKD pa-
tients with statistically significant differences (¢ =3.965,4.087,4. 956 ,all P <0.001 ). There was a significant correlation be-
tween FGF23 leves and urinary albumin excretion, phosphate, PTH, and calcium in patients with CKD and the difference was
statistically significant( P <0.001) , but no significant correlation with C reactive protein ( CRP) and fibrinogen (P >0.05) ,
and there was a significant correlation between FGI23 levels and the cytokines RANTES and IL-12 with statistically significant
differences (P <0.001). In the CKD group, IL-8, IFN-y and TNF-« were not related to FGF23 levels (P >0.05). There
was a significantly negative correlation between FGF23 and GFR in CKD patients [ r= —0.66(95% CI. -0.78 t00.62), P
< 0.001 ], the concentration of FGF23 increased significantly as the level of GFR decreased. Conclusion CKD patients are
in an inflammatory state. The level of FGF23 is associated with calcium and phosphorus metabolism, pro-inflammatory cyto-
kines, and deterioration of renal function, and can be used as an early indicator of disease progression.
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18 M B ( chronic kidney disease, CKD) & L1
eS| 25 A A () ‘B REZh BB K 7 3 0 AR AE AT — 41
I REEEAE. HH M ZmEL N —1E
e pk AL AR . CKD (9 RITIUG 2 i 5
PRk B A R ML B Y S HE I 3R . RAE A L,
PR AR 4 K, SR WA AE R AE S I A T BFRE T
KGR, Z 5 RN RE RN SR, KR
AR, RAE B B BT 5 B R Y A A R R R
C &M R CKD iR HLE 2 — . RAELINE 5 %
SEAT BL FIVEH] T B ek BN ) 54 S A
SRIE LA A 23 i 1 77 AR A S8 RE v B AR i OT 1
TEER IR /NER B /NVE L B ) BT 2 4R 4 o A
) LT 4k Ak, S BUZOR I G ERS A2 . AT 4t 40 B
H - [H F 23 ( fibroblast growth factor 23, FGF23 ) B —
AR e AN E, DK EMAES CKD LI
e3E A TE R 9 5 R B T SR A 8 S MO
FGEF23 J2 2 MEATE P e TS A T 45 4 , 424 n 1
ot FGF23 4, 1 FGF23 X6 4 A Sz i BE B A Jil
YER, X B A REAER . FCF23 38 i filh 4 & [N & /E
R iz T 4 5 48 L P, 491) 10 B3 4 3 (interleukin,
IL) -6 F1 i 9% 31 %8 K T ( tumor necrosis factor, TNF ) -
o, Jf H CKD F13E CKD AREXEfifiik FCF23 K¥ 5
T RYERREPIMILEES . %2 T FGF23 1F hy & 4
SRR AE R, 7T BB 2 8 Ao 46 A DY R R AR
FGF23 e e R ey ml i BA T2 mE R
A, FRAT B ARG CKD 835 FGF23 542 8 4 4r
JE AP TE SRR
| #R5HE
L1 #Fsgsr g AWFRMBESES T 2017 4£1 A ~2019
A1 H AT BE Be B R RIS B 50 4] CKD & 3
VERMEEH , ATEPRAUEST 5 2005 45 (18 IER i
BB PR S5 B 1 ) (K/DOQID '™ - (D45 35 i I
i 34 H L H A B4R R TE B A A (k) Zhig
LA B/ ERE R # (GFR) TR, B H
SR VB UHE TR AR CELTE 5 R0 PR W R )
WA A 45 R R E @GFR /MTF 60 ml/min/1.73
m’ FEE 3 AL BT R E H IR E AT A A
HRE . HEBrirE: OFBABEM() 2%
FEMHNEIT ;s QA ™ H Y OF 210 WU A
G I A o ) R S R s (AT R 5%
RIS 4 58 2 5 (B 4k &2 7 32 0 1 95 8 4 0 6 W DR 0
B A R G20 SR AE (SLE ) B REHR 3 o il Bl i
ZH(n =50)F8 5 50 4] 2 4F-fg@ B R A ¥, GFR > 120
ml/min/1.73m” , PERIFAE IS AR DG . ABF 9T 24 A
MERCHEE R 2MER E . Hf CKD 5 H a5
JEREE/NERE R (n =21, 42% ) 4tk /heka
EHEEIN (n =18, 36% ) e KRB (n =4,8% ) F
AER A CKD (n =7, 14% ) . 4 20 (] #5140 0 | 4F

25— SO L 25 5 S22 78 X (14 P >0.05) .

W1,

F1 CKDAMERMBAEEFRITIE(a(%),x xs]
CKD 41 R RN B 4L

T 2 P
i (n=50) (n=s0) X
27(54.00)  26(52.00
7 (5+00) O200 015 0,125
# 23(46.00)  24(48.00)
(%) 62.16£20.23 60.46£22.15 1.462 0.072
B
" E'zﬁ 21.45£5.49  20.94:4.56 1.661 0.053
(kg/m")

1.2 XA AL EEEOHLEE )M RS
HIRA AL Fm L Es 8 B K4 Esh C702 A {4t
18, 26 [ 2 FC b &0 2 A4S, R 70 & i o
E R IR R A WA A,

1.3 i

1301 B R WEREZRAEN FHEE
B R R B H R B R RE R RYOR. &0 GFR,
MELEEH(HD) (H# C M & H (hsCRP) U 55,
B LR 24 R E kSR A 4 2 R R 05
B (PTH) L R bR, TR FEAR Y RFERLL
ilal g 25 8 kG .

1.3.2  Ifii§ FGF23 7K. i Ff ELISA 153055 & i
177 FGF23 43 Hr, L% 58 50 8 A9 A= 4 7 1 FCIF23,
KR PR A 3pg/ml, Hit AL B R A F <5%
1.3.3  If3Enr e R A . BATHERE T —H K
WA RE 3 G5O T R A P Ak R R e
1R 96k TNF-o GESALAE P B9 3 7 38005 1 T-4ipfa ik
SYUWAPF ( RANTES) 1 IL-8 DL K T4 (IFN) -y 0
IL-12 [R5 A7 i3 rf T i P et A

1.4 Sitsa4r  SRH SPSS 20. 0 {441t
ST, DAL R (% ) FEl, EEE R
BEE R s hniE2: (x £5) . MR TR IHE S
KARE PE, DIFGE LR . MTEErE,
t f54a Mann-Whitney U #5586, P <0.05 hEZE R H

A8t .

2 #gF

2.1 WX bk R ARRAE AR T E W
F2. SR EAML, CKD B K CRP B % FH

F(P=0.015),CKD ) TNF-o, RANTES HIIL-12
KA E TR, R BA ST (1 =3.965,
4.087,4.956 44 P <0.001) ., 7 CKD R[a)4rH s 5
H L FOF23 ik fE 22 R BA Guit 52 2 3, 3
iR i GFR ACT-HIFREAR, FCF23 gk B T+ 5 3 1
B(F=38.174,P<0.001) .
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%3, 7E CKD (A%, FGF23 5 UAE, Bi#gh PTH FI
Wz MATER EME, EREAFFITERE L (P <
0.001),5 CRP 4 EH kA B EMHEEP >
0.05), FGF23 /KE 548+ RANTES, IL-12 27 Ji]
HAREHXNE, EREARITFEEL(P<0.001),
CKD 417 IL-8, IFN-y # TNF-a 5 FGF23 7K 3T 3%
(P>0.05),

®2  WHEZEMERBXIERKFEE(x +5)

CKD £ (B BERT IR LA

e (n=50) (n=50) : F
GFR(ml/min)  52.12£15.40  125.61 £18.43 4,163 <0.001
UAE(mg/24h)  135.13+42.06  4.03:1.87  4.5%8 <0.001
Pifh(mmol/L) 1,26 £0.43 1L.03+0.22  3.201 <0.001
fE(mmol/L) 231 +0.04 2.30£0.03  1.551 0.051
PTH(pg/ml)  64.18:13.62 42.84+14.02 4.014 <0.001
CRP(mg/L)  3.25+1.34 1.87£0.52  2.236 0.015
FHEAE(yL)  3.52:1.03 2.76£0.59  3.547 <0.001
FGR23(pg/ml)  57.13+13.54  18.44+4.26  3.462 <0.001
TNF-a(pg/ml)  7.16 £2.46 4.36+1.07  3.965 <0.001
IL.-8( pg/ml) 1.850.26 3.06£1.2  1.05% 0.147

RANTES(pg/ml) 9805.12£163.45 6645 £105.04 4.087 <0.001

IL-12(pg/ml) 9,16 +4.47 456+1.5%  4.95% <0.001
IFN-y(pg/ml)  7.4522.16 5.48+1.62  1.106  0.101
T UAE: JRIEE (1HEMR  PTH . FURSS IR E .

3 it

CKD B4 A 2B ER A H P BEENERZ
—,CKD BB HRTE 7% ~ 12% ) B H BT H Rk
R HE R AR CKD A3 A TR L7 A B 2T, 0 ' A
ZHTHRNEZZGEHET, DMK RS, 557
Gt R P R0 L KK H il BT R G A 4 i T

i, HBORERF 0 RE e ML MER &4, [
sEZ RO & 5E, R b & YR E
RiFH e £ D = HOR S IR a8 TT I 5 A
MLAE | 22 W ILRE , LA % 785 i T 785 PR B2 IfLE | 1L B 5 6
gl CKD Y4 S e 46 S A 8 S 5y &
WO R R R A FE LA EREE K B B o) 08 2 AN 3R
iR, 3 B | I i S 5 AR RN
CKD 5 35544 4 588 I i 4 56, T 52 k) 56 K B 8 W2
Wi 35 o7 P R R , T 4 B 1 % M 40 B PH KT T
T XA 2L 50 B R G Sh kS R R AL
I Sl Bl i 2 2 LA R %o ) 5 e 1 i 5%

HESAE AT BT CKD & AL B EATF T o AT
BRI, RAEA B CKD M2 W7 % IRk 22 1] 56 &
W), TNF-a 51HE 4 & KRG KN 45 A AE i) F 2
RAEA RS TNF-o 22l S R- 5 W40 B T 40 A
BEAMBE-ENEARREANARKE -, 5%
FRZ AR E AR . A5 s ok s Al fp T
KPR TNF-o 43K W &b F+85 , iiii fili F TNF-o o R 1K
Jei KB FE B R 2, O I I 4 Ak A
SR ARRE IR, RS, A E R BRI E A
k2R 0 5 F TNF-o f 7K S 388, 33 th 32 7R B A R
AKH T AT EXT TNF-a P2 A HIVE . o e
LR R R TNF-o 2 [0 EEE S X5, #
IR T RANTES J2 558 Wi 46 A 4% 5 1 09 i 1k A
+, ATATT G AR 4R AT Rk 5 430k, 7E CKD
i o % 5 S [H - (NK-kB) iR 42, RANTES 7] 44k i
IV 20 A 2 )3 i, R A R Y e
PIrRer b N T, SEEHLBO" AR
i, CKD g 35 T X P 4H L 4%, TNF-o 5 RANTES
YA S A GeiT R, UATE CKD B4
A KN B I R .

%3 FGF23 5 &1BirBXES#T[r(95% CI) ]

5 CKD fi R R
FGF23 P FGF23 P
UAE 0.25(0.06 ~0.48) 0.01 -0.01( -0.32 ~0.30) 0.82
B 0.66(0.51 ~0.82) <0.001 -0.20( -0.48 ~ -0.10) 0.22
PTH 0.48(0.30 ~0.63) <0.001 0.19( -0.10 ~ -0.49) 0.26
3 0.31(0.15 ~0.56) <0.001 -0.32( -0.55 ~ -0.01) 0.03
CRP -0.02( -0.26 ~0.20) 0.59 -0.03( -0.32 ~0.30) 0.81
HHEEAR -0.10( -0.31 ~0.10) 0.30 0.07( -0.25 ~0.36) 0.69
TNF- -0.08( -0.25~0.15) 0.49 -0.14( -0.39 ~0.10) 0.42
IL-8 -0.20( -0.39~0.01) 0.06 0.20(0.01 ~0.41) 0.02
IFN-y -0.06( -0.26 ~0.20) 0.62 0.01( -0.30 ~0.31) 0.96
RANTES 0.45(0.26 ~0.59) <0.001 -0.10( -0.42 ~0.21) 0.52
IL-12 0.40(0.21 ~0.57) <0.001 0.12( -0.22~0.39) 0.53
GFR - 0.66( -0.78 ~0.62) <0.001 -0.21( -0.31~0.16) 0.65
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FGF23 R—7h iy B 40 Bl B 40 e 7™ £ A i 4
AR A T, A FOF23 ( PR S BL FGF23 )
B0 32KD, BT 227 MEERM MK, ER—
PR BB A W2 TS R R A B L 7
ARFFEH R, TR CKD H1,FGF23 5#esh PTH F155.2
[ FF7E W EARSCHE(P <0.001)  FEAE FEX] I4H B FCF23
SBERREL, PTH A2 (0] CARRIE(P <0.05) . hiHIkE
& EREEAL, FOF23 55 YRR iC Yz ] 28y
IRHK. WAIRESE s 78 CKD B4, 5 i 558 K454k
FIEHGRER, M#F FCF23 KFa] LIYE Sy CKD B0
oA CHEE AL Yy R0 SR AE AR, X CKD B E (R A 4
B ERE R B EAEES S MME, AR TR R

LY S/ i

PR UAE J& CKD B3R5 , 8 1 IR B it Je

MHUE bR RS RS TS L fE R R, DI sk,

T T BB T SR W) 2 40 B P A ZEAH DG B9 FGE23 532

i B FOF23 KT SEARG X" . ABRER,

1£ CKD 3, FCF23 5 UAE W3 H15C, Mk R A

UESE, 78 CKD ik CKD AJHEp, Wl X FGF23 32

A, 3 3K 2 IR B F A FE A

AWFFEH, CKD B # ) TNF-a, RANTES #1 11.-12

K5 3 B (P < 0.001) s FGF23 5 R 5 8 H HE it

FOBEERLL PTH AP Z W A 7E B F AR (P <

0.001) ; FGF23 7K 540 fid K+ RANTES HI 11-12 =

A7 7E B FEAR AL (P <0.001) ;FCF23 5 GFR Z[1]

e FENNRIEEr=-0.66(95%Cl; -0.78 ~

0.62),P<0.001 ], BIBE# GFR /K {9 B AT, FGI23

HOMERE i g n. W] FGF23 78 CKD R g B A

PRAEAER, IF S RE R SIE N Z [0 K R Y.

BTH Z,CKD SBFTRIPRE ., FCF2 KF5

T G L R AR S AR D T B Dh e AL AR A E,

AR IR CKD JR Rt R A A SRR .
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