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MEFENEKUTFER, ThEH EEHEHME 1,25(OH), VitD K FH W B T EX B H(P<0.0), A F 4§
& T %4 (P<<0.01), Pearson M * 447 4 & B 77 f 3% FGF-23 5 iu 3% AL BT iPTH, 8% 3% #7 Bt 5] & E 40 % (P<<0.01), 5
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Changes of serum fibroblast growth factor 23 in patients with end stage renal disease and its clinical
significance
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[ABSTRACT] Objective: To observe the serum level of fibroblast growth factor-23 (FGF-23) in patients with end stage renal
disease (ESRD) and study its association with phosphorus and vitamin D metabolism. Methods: Serum FGF-23 level was
determined by enzyme-linked immunosorbent assay (ELISA) in ESRD patients undergoing haemodialysis (HD, n»=150) and
peritoneal dialysis (PD, n=24) and in twenty healthy controls (control group,n=20). Serum level of 1,25-COH) ,VitD was
measured by enzyme immunoassay (EIA). Serum intact parathyroid hormone (PTH), creatinine, and calcium and phosphorus
were also measured. Results; Serum FGF-23 was obviously higher in HD group([88.51435.01] ng/L ws [11. 76 +3. 63] ng/L)
and PD group([87. 854 33. 65] ng/L ws [11. 76 4+ 3. 63] ng/L) than in control group. Moreover, the serum level of 1, 25-
(OH), VitD was lower in HD and PD groups than in control group ([19. 82+ 4. 997 pmol/L wvs [48. 37+ 3. 47] pmol/L;
[24.31£7.11] pmol/L ws [48.3743.47] pmol/L ), and the level of 1,25-COH), VitD was much lower in HD group than in
PD group. Pearson relativity analysis showed that serum FGF-23 level was positively correlated with serum creatinine,
phosphorus, intact PTH and duration of dialysis(P<C0.01); and was negatively correlated with 1,25-COH), VitD(P<C0. 01).
Conclusion: Serum FGF-23 is greatly up-regulated in patients with ESRD, and the level of serum 1,25-COH), VitD is down-
regulated. The changes of FGF-23 is associated with serum creatinine, phosphorus, intact PTH and 1,25-(OH), VitD.
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T o 4N i A4 K R F 23 (fibroblast growth
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S A AU T LA Y AR
EM 24 R IYE 7 (end stage of renal disease,
ESRD) &3 1l 35 o FGF-23 78 4k, 7] i 4¢3 3 8
P B A TP () 4 T AT e AR R BLIR

1 X&gIMA*

1.1 Azt % 3 2007 4 4 A% 2008 4 3 A
70 T ot 1 2R 11 B BB 74 I, I dB0E BT 50 i, B
o 5k 27 B Lotk 23 B, AW 38 ~72(54. 8415, 5)
B LENT A 8 ~113(52. 4£61. DMNH, T E#H
BN BRR A BN, A 3 W, BEIENT 24 B, 5
Pk 10 B, otk 14 B 4FE S 45~78(69.8£10.8) %,
FENTI ) 14~65(22. 4423, 300 A H 3% 8 AN B R
Fral vE 18 3B BT (CAPD), 1. 5% I8 JE 3% b7 W
2 000 ml 3 ¥&/d.2. 5% B BEE M 2 000 ml 1 &/
d, 3% 4y 25 18 v S N ERE & 32 61, B IR IR 15
il , e it P N B Bk T AE 14 1), 2 FE ' 5 B, HoAh
8 {5, IEH 0T FEUAH Ay e i B AR N 03 20 4], o
F 1 10 1, Lotk 10 B, FE RS 22 ~56 (50, 3422, 7)
& A 1A AR R )R A = A R A e AR
W2, a2 BmERER,

1.2 HARE AZAELEEE 12 hGENTESE
WAE BN R i R R F K I, 4 000X g B0 10 min,
B HL S N —70°C UKAR 15 AF

1.3 & FGF-23 @&  FGF-23 & X H A
FGF-23(C-3f ) ELISA 2, W 1 & 14 H i % K Bio-
wen A A, HARTVEWE (D150 o FIFEA ]
PR AL s (2O WL 50l B9 BRI N AN R
L5 (K HR 8h 4% = B 10 min, 4% 22 0% 7[5
SE 18~24 h; (4) 43 e 350 ] TS Pe il & A 1AL
L 385 WG (5)IREL 200 (] HRP-A2 4 % 24 A AL
6 KPR B2 W T 60 min; (7) W22 IR 45

() 200 pul ) ELISA HRP JE4) 24 A4 AL 5
DKV EZ A EWFE 30 min; (1005 min N 1E
595 nm BEIEE A s (T D IR 50 ] ELISA 2 11 5
FEABAL L AP dR 2D 5 R A 1 min; (12) 10 min
WEZHEL 450 nm 45 R,

1.4 Heedgsqregme Mg 1,25- R %AEED
[1,25-COH) . VitD |5k Hl S 2 vL W 5E L il 7 & 0 H 26
Immutodiagnosis system limited 2 &, L5 4>
B HOIR 55 I 25 GPTHD SR A0 2 F 9 & % VRl e
(LRSS 20 /) I 3E WLUEF (Ser) | L 45 (Ca) | 1L
W (P) KT HITACHI 7170 4 A 8h B4k 40l %
1.5 %itF4® XM SPSS 15. 0 KA AT G it
AT, R R R r s R, 4l 2 5K
LSD k& 3% 7 AH K ME 4 1 H Pearson A K E 40 . 2
TG FA 3 #7383 A5 2 o0 2k M A 4 i, P<<0. 05
MG ER,

2 &% R

2.1 toi FGF-23 ZH A48 4769 KT T MLiE4]
AR U B 41 B (P<T0. 01) , I35 45 ¥ FE AR T
fat HEXT AL (P<<0. 05) 5 1ML 35 41, 11 35 4 55+ 1 375 L
I A B8 L FGF-23 7K 1wy T i Fe ik B4 (P<<0. 01D,
IPHT W] &2 i - 4d et B4 (P<<0. 05)  (H IfiL iz 21 A1
JIG 32 20 PR 4 TR) I 46 U1 2 2 e s UL OF 40 RN I 0% A I
1.25-(OH), VitD 7K~ 2 8] WA T f Fe 0 B4 (P <<
0.01), L% 20 I B AIG TR 3 41 (P<<0. 01), g FExT i
2] FGF-23 W% A (11. 76 £3. 63) ng/L, IfiLi% 24 & &
FGF-23 Jj (88. 51 £ 35. 01) ng/L, 8 & & & A
(87.85+33.65) ng/L,H1 T FGF fE AW 51 2 E IE &
IY AT L0 E O S B AT AL L, 45 R BRIl
% S ) T BB (P<<0. 01) LB ILI%E
HAREFEAWARLLE ¥ ZEZRGR D,

Fz 1 KEHBHME FGF-23.1,25-(0H), VitD 7K F
Tab 1 Serum concentration of FGF-23 and 1,25-(OH), VitD in HD and PD patients
Index Haemodialysis group Peritoneal group Control group
n 50 24 20
Age(years) 54.8 +£15.5448 69.8 +10.8** 50.3 £22.7
Dialysis time #/month 52.4 +61.944 22.4 +23.3 -
Ser e/ (pmol « L) 501.69+181.09* * 525.734109.30* * 70.29417. 22
Calcium ¢p/(mmol « L™1) 2.1940.42" 2.23+0.35 2.49+0. 24
Phosphorus ¢p/(mmol « L™1) 1.67+0.31"* 1.62+0.41"* 1.2640.19
iPTH pp/(pg * ml™ 1) 569.17+935.35" 746.88+866.54 " 30.6244.70
1,25(0OH) 2 VitD ¢g/(pmol « L™ 1) 19. 8244, 99 * 44 24,31+7.11** 48.3743.47
FGF-23 p/(ng « L™YH 88.51+35.01 87.85433.65 11.76+3.63
lg FGF-23 1.92+£0.17" 1.92+0. 14"~ 1.0540. 12

Scr:Serum creatinine; iPTH :Intact parathyroid hormone; FGF-23:Fibroblast growth factor 23; * P<C0. 05, * * P<C0. 01 ws control group;

AAP<0.01 vs PD group
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2.2 Pearson XMoo WK 2, M3 FGF-23
L i WLEF L iPTH, 8% & A B R 2 1E A ¢ (P <
0.05),51,25-(OH), VitD# A 3¢ (P<<0. 05) , 5 4F
NIRRT T

% 2 ESRD £ FGF-23 5 HMIRFRAEXES
Tab 2 Pearson analysis of FGF-23

expression in patients with ESRD

Index r P
1,25-(OH); VitD —0. 805 0. 0005
lg Scr 0.693 0. 0005
iPTH 0. 329 0.002
Phosphorus 0.391 0. 0005
Dialysis time 0. 380 0. 0005
Age 0. 155 0. 159
Calcium —0.127 0.251

2.3 ®aBREZARPE5H Lol 4R
W, Ser, I3 1, 25-COHD, VitD A& & #t J7 2L 2
FGF-23 BJAAZ 5 m e 31, J M)A 757 #E 4 Y (1g FGF-
23)=1.982—1. 863X 10 *[&EHr /7 ;L] +6. 168 X
10 7[lg Ser]—1.877X10*[1,25-COH), VitD],

3 % it

5 il A% 1 25 Bl 2 18 B I (chronic kidney
disease, CKD) , £ il /& ESRD i 3% 5 2 ) Jf K IE 2
— ., KEMIEH R, CKD R 3 1 45 i Q1 25 8L
AR AR S IR D e ek B BRI AR R 6
AL | O UL o U R T | I A A B T A A L A AR
AT TR R B L 18 1 T R v R AR T
ZEH A DGR, o R A IE I S AR T i A
AR5 MR B A © 2 Bk B8 A PE I R I AR
A7 J0T RN G K A7 iy B L R Uk

FGF-23 & % Ik ¥ 5 i 28 48 40 28 K I+
(FGFs) G I 0, B AT T B AR 12p., g b 251
ANFFER I E A, M T FGF-23 32 202 t jlel
0 43 W L B U S FGF-23 5 %0 A 0 2% B, fek B
NP A A] LUAS I 3] FGF-23, $2 7 ' I ] fE /2 FGF-
23 T bR = AR A% (0 0E AT JE R fEVE B FGEF-
23, H 2L AT i & FGF-23 — b v 7w, AL v
AVERE . FGF-23 3k il /N b 5 40 i Rl bR 2 g
R B B R 32 B TT a (NPT 2a) 1 % R i
B8 0 PRk P R M L 9 2 B TG AL T8l RSC A T O
B 1 HE ST 5 a8 v 4 ) lo-FE K B S B 1, 25-
(OHD, VitD ZKF R, HUR S I & FGF-23 15—
AN E AP R BN H 4 FGF-23 W) fff
FROIR 5% i 41 280 5 DN SR8 38 L T HL FGF-23 AK-F Y

15 1k B UE 5 R 5% U R R A OG, T AR O
ESRD & #E iR P B 5% JUR A 48 85 . FGF-23 %)
PTH 43 7= A= R4 i 388 26 1 3 35 04 75 308 — 20 1 F
GO R T A AN AR |k 2% A S A K IE FGE-
23 (HIL DA AT 2, Phex £ —F T BB E A,
Hon LS8 XHL, 7 %% & 9 (dentin matrix
protein-1,DMP1) 42 —Fp & P | 45 e J5t 12 41 fa &b 55 i
A, 40043 5 R AL B 2R A (matrix extracel-
luar phosphoglycoprotein, MEPE) J& — ik # A V]
W, 525 MEIER A K. 5 DMP1 Dy ReAH ) . 2 &
WAL EHHIF, Phex . DMP1,MEPE £ 45 & 7 1k
R 7 o P11 FGF-23 13K IE & 85 7 10 17
15 S BEAE A A i 1 J B2 4R L 38R T e AE AE — A
AT PTH-4E4E 2 D fhifi- "5 b, JE 1R 5 7k
e 0 A RN B TR AL

IEH N P A ACK I FGF-23 ik, HAE
re R ET NP S PR 4 AR 2R D I8 ARl IR A
b S T s 1 DR AR NS FGF-23 KPR
BT m. 5 PTH.MWE B EEEZDMWNHFA
SN Y B e SN B A1 A < N
AT RE 1 i DR A e 8 SR T R EAT RS 5 A 0 T i
I RARE AN BE T 52 11375 1) S8 R PR O, AFOR AF 0
VB P A8 e S B AL, T IR AR W X FGE-23 (¥ 52 Wi
RIS FGF-23 s A W2, 1% 41 J 1535 41
HF IPHT ., I3 WL EF | I 85 35 B9 8w T e 0 i
2, T I 37 A R R AR T A R A, b R B R
BMFFA ., TR L, 2 50 b B M FGE-
23 W IEH AN 100 4%, H¥E"IRI, A
KN FGF-23 (3R 7] &4 I, B 2 e R % s i
FGF-23 /K V218 T iy . AWEIT4EE R W, 4 Je ) i
I3 FGF-23 4 (11, 76 - 3. 63) ng/L, i K& €
% B FGF-23 7K1 35 W 5 oy T f JE o) L4, 32 0%
FGF-23 A5 2 1 15 1 A 8 0 B 7, Bl 5 5 D g 19 9
B FGF-23 MK -PAREE M T . AT i 328 8% 1) vtk
5 E B /N ) B B AR L ok 25 R T B A U ) R ) R
FEE L B I A RE S B I HEME RS . FGF-23 51l
LI 7K P 52 OE A5G, 3278 B I X FGF-23 1171 B
I /b A RE Al LT R R 2 —

J 3R A B PR DR ZE a] DU Y FGF-23 1877 2k,
FGF-23 f1 1,25-(OH), VitD 3t [ 41 5l — A & iR
BRI R = KT = v e I R R A R AW
B4, A WFFUE ML 1, 25-COHD, VitD 35
P FGF-23 K1, il i 48 4= % D Z & (VDR)
EH T FGF-23 Ja 2 1, 34 0 s & 40 /- 4h o
FGF-23 W) 5% ; FGF-23 #0iil 1.25-COH), VitD ¥
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FEA, EE D B 1-a FRALEE mRNA R,
I 1,25-COH) . VitD 6 B, 7] e 3 hn 25-3% 3%
Yk 2 D-24-FAL IR 3 PE L %5 3 1,25-(OHD, VitD
B 3K, o 3L B . Shigematsu 20 AF 52,
GFR<(80 ml/minlf] B3 , ML¥E 1,25-(OH). VitD /K
PRV U /N ) B B R W (TmP) /GFR AL
FGF-23 /KA &, Ao 4 R o, ifiE 4 |5
FAEFEMEY 1,25-(OH), VitD /K73 8] B A% T
fE R0 AL, & 41 BAR TR AL, $eon 4 A &
D 76 W 5 FGF-23 o & # & 2R 4E L A0 I #
FGF-23 HIHLE AT 2 .

HIWE Bon, BN EHE FGF-23 5 PTH A
AR, H5&N 2 51 FGF-23 /KA W iF 1
FOC 78 FGF-23 0 BEAE by JR #5055 22 6 B Ah 4%
B TR % | A SE AT LR 2 AR L AT AR D T
HMEVE TR 4k P B SE TC I R AR . ARHIE AT SRR —
#,FGF-23 5 iPTH 2 IEAH X, H iPTH /& i i i
U FGF-23 W)W i T3 — W 5TAE 5

g% D = FGF-23 /KF Tt @ iPTH 25 A
FILE 2 5 T8 B WYL 0§ FGF-23 &
WA AN — AN EENE T FGF-23 (i8]
BE 4R 2 DAY B IPTH 2% £ Fl K 25 3L R 46 1 10
gEIRL 18R R T FGF-23 7K 78 w5 (1 AL o R
7057 1 B L FGF-23 % 30 At 2% 7 (19 52 L J6 352 6 |
AR5 I B AL D) AT A T e R I
WESE
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