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ITEESRPEE S3RGE R BR R 2T, $ 5% 5% (Diabetic kidney disease, DKD) B8 A 18 1t & i
J% (Chronickidney disease, CKD)FIZ K 15 % 5 B B, ™ B B B & B AEF R EMKHIHUS . DKD
{E 8 R B3 B WA ML A2 —, R K MUBE B30 B AR &5 A A T R AT R 4R 3 0
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Abstract

Diabetic kidney disease (DKD) has become the leading cause of chronic kidney disease (CKD) and
end-stage renal disease with the continuous rise in the global prevalence of diabetes in recent years,
posing a serious threat to patients’ quality of life and long-term prognosis. DKD, one of the most
common chronic microvascular complications in diabetic patients, is a progressive disorder of re-
nal structure and function caused by prolonged hyperglycemia. DKD is clinically characterized by
persistent hypertension, refractory proteinuria, and progressive decline in renal function, which is
frequently accompanied by serious abnormalities in calcium-phosphorus metabolism. Fibroblast
growth factor 23 (FGF23), an endogenous growth factor mainly secreted by bone cells and osteo-
blasts, usually binds to the FGFR-a-Klotho receptor complex to regulate renal phosphate excretion
and active vitamin D metabolism to maintain blood phosphorus balance; yet the expression of
FGF23 is elevated abnormally, driving calcium-phosphorus metabolism disorders and vascular
damage in diabetes. Therefore, a deeper understanding of its molecular mechanisms and explora-
tion of its clinical value as a predictive biomarker are crucial for improving patient prognosis. This
review summarizes current research on the correlation between serum FGF23 levels and DKD, both
domestically and internationally.
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1. FGF23 #HiR
1.1. FGF23 B94543

FRAT 440 i 2E K [K 7 23 (Fibroblast growth factor 23, FGF23)1£ A FGF K I E B A, H 2000 F4%
RELLAK, Hoor FHE R A B Ih S 28 0 ) B[ 1] [2]. FGF23 Hf T ANZRGetafk 12p13 LR E R, &
—MaTEL 32kDa WA EH, B8 251 NMEAFERR[3], BI5E% FGF23 (Intact fibroblast growth factor
23,iFGF23). WM& %, FGF23 BA WA /- HRHIE: N g 24 DR ERE G ik, 51 SEAR
BENF WA, ZIRBAE A B IR, BATE R AR TER 227 ANEERRAEE A . FGF23
HRI 155 ANEIERR(EE 25~179 AL 40 RI N i XIS B FGF KRR ST RIAZ O IR, 5t 5 24k
g4, X — X2 FGF23 5 HA MUZ RS & (M OCEETAL, tRE | FGF23 5 2RI AH BLAE HANE 516 26
71, 1H FGF23 %} []J& FGF %2 {&(Fibroblast growth factor receptor, FGFR){I5E 1 111R 2, T % a/p klotho i
B2 AR A RESE & R RIE FL AR FGFR. JURRR C i X I(EE 180~251 £ & 34 R) NI T FGF23
Fere b ohae, FAHEEMAEBENE, ZIXEE S AN E ORI S A KB FIAL M (Argl 76-Argl79), 72
PpMRER A BRI A E R, UIEIE ) FGF23 &k v, HPEiEMEM C Ry FGF23 (C-terminal
fibroblast growth factor 23, cFGF23) i B, cFGF23 F BANIRE & SRk as A ae /1, Bk TGS
FGFR-Klotho 15 52 &M ThRe, AR A& iFGF23 MBS, FIk C R 58 8T T FGF23 kg
FREE, C RS T ZMRTFIEREREEE, TR e EAREH, X — XX FGF23
fRaE M K H 5 a-Klotho FIFE HLAE T 2 e i H
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1.2. FGF23 #5453 ia 7S a0 E IR ThRE

FGF23 & — 7 32 2 i 40 MR A5 40 B 20 A R N 20 W B AR K TR, FE4ERRNUIA B S AR S Th R I B 2
YEM o BEAERF R B FGF23 - B/E F T8 W 003 il /INEE, S0 B /NS o Bl (9 B R ST, AT 6 R Tl P
e 2B E I, HUAR A B DA e U, FGF23 it 5 B iz i /N b Bz 4H i - 1) Klotho-
FGFR1c E & 1456, WUs IS S5@H, R8s N bR b4l - B A %12 5 B (NaPi-
Ila F1 NaPi-Ilc)# ik, ATk B of B i) SR ST, A PRI S 9 0 2~3 fi%[4]. XM= HLHI7E CKD
BE RN, WX IRET TR, LIRGE B 4L AT SR IEE A 4L 58 2 10 LS FGF23 /K1 13 25 1w T JE ot
ML, HMiE4] FGF23 /K- Pt & FIEE AL, MiliiE4 Klotho 2 /KB BAK T BEXT B4, 1miE 4l
5igi#E 4 Klotho & F/KFAHIL, $83'E DhREIRGR 5 B0 BENE B8 vl id i 1F SO L RR M8 FGF23 703,
AN [F) 328 M7 7 OGRS e R0 1 22 S ] B S50 FGF23 /K P 2 S BB R A [5]. Hivk, FGF23 i@ i
F4EEZ D (Vitamin D, VD)RUTZ I LA B ES . B 0K I FGF23 —J7 [ v] B4 HIE BE 1o-52
TLEF(CYP27B)R /> 1,25- " #234k4E 2 D3(1,25(0H),D) R, B —J5 Al _Eif 24-F4LEE(CYP24A 1)1
TR X R H L S R 5% B 2 (Parathyroid hormone, PTH) B 4458 B, — 3 B W ML 10E bR 1
ﬁw,@EVDR%*%%%HW%O%L%ﬁJﬂH&ﬂ%%ﬁﬂHﬁﬁL%mmmg (617 B
YISEIGIESE, FGF23 AR/ BRI RN TR 4ME I 1,25(0H),Ds 1752 IR s e, 17 [5) B mikc i FGF23
FT Cyp27b1 (/) B R i 5 i 1 5 A7 3R B0 HE B SR AR KA 78, #2878 FGF23 5 VD RBIEE 1L id fE
TEAEVI BN 8] b4k, FGF23 H-E AW a, Bt MG T B IR ROR S AR, TE “F - &
- HURSEIRA”  ZhASWNIRE. B5 % VD AR, mrdEd DUR UM S UER . BEEAER T HAR 53R FGFR1-
Klotho SZ &1 PTH & hl; @I PR 1,25(0H).Ds /KB E: 8% PTH 43ilh; HEH & 52 1% & VD /K
SFIEARAE[7] 191 [10]. IGPRHF 7T 2R, FGF23 £ CKD B {IR1E 2 7w, HoK A5 ik, 45 &% PTH
KPR FE A, X PR AR RRAE(E FGF23 BN CKD § 9058 5 U FFa b, X0 31
T-HEA EEIGRME[11] [12]

2. ERRER

] [ 4 JR 975 Bk ¥ (International Diabetes Federation, IDF)GCHT U ok, 2024 448K 20 & 79 & AN
H BRI R E R CEIA 5.89 14, MIZAEI BN LA 11.1%. Hdr, 293 40%1) 2 B8 /R (Type
2 diabetic mellitus, T2DM) & < i3 — 20 K & B IR 93 '5 99 (Diabetic kidney disease, DKD). #E#IE, M 1990
% 2024 FEFK[E DKD &5 AFO 1190 J7 838 28 3000 /5, HBf% T2DM B R MFRLE BT, X—%
BTEARWIE K . AT A FO B o, 20 20%~30% 0128 K 1 15 9% (End-stage renal disease, ESRD)Jpi {51 1]
FLFVAK T DKD, 33X — 500 I 15 R 2 A = BURZEAM B B AIK T B ARSI &, Hom & 1R T 2 H
W0 3 FEE RN 2 LG AE R T UTE U, 2R AL AR R 1 ™8 Bk . DKD AL
%, FER TR E MR IR RR AR T, AR R E RS, B ENERAEA . B NE R BTAE
Pl LI B AR ST o IR b DA S L ME VS 1 2 1 PR AN (EO 5 5 /N Bk 8 1 #E (Estimate glomer-
ular filtration rate, eGFR)ZEAT 14 T f v £ EA4FE. DKD PR EEIEMS K 2 & . 2 M EIER, %8
0455 v LB 51 R AR B8 8L MRS )7 538« ROE S5 AN 184% 5 TS5 [13] 0 X SeAL I AH FLAZ A
EER, LRISEBEMSSMMIIRENIZ P E, B&TREK B ESRD, ™5 Bl & A frfid R .

3. FGF23 5% R%'S%
3.1. FGF23 5' S iRy B
FGF23 T BCHERT VD 1R GBI R T, MOS8 R 7 A B RS v 0 3h A 75 4k,
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RHZ AR HKPRUA R RS BE DI RRRAS, 558 Bk e R SORE R EAFE 2 D)
KHK, BN FGF23 BERJWEEREIIZS 55, M B IR bR 5. B IR AR 93 A% (1 FF 4L i) ] 0
FEEAERE, 8 NS S 45 (Acute kidney injury, AKT)F112 14 5 I 955 (Chronic kidney disease, CKD). #x
B —Igh N 203 Fil4E AKIT &35 A 105 451 AKT 83 (R AR LI FGF23 ZKFAMUE AKI AL fa
Kz, &5 AKI /R R, AKI3 HEVE 5™ =R E R MLE FGF23 /K-, 153 170.67
ng/L, M, BHTHENTEERN 1 E#H FGF23 KPRk, N 132.34ng/L, WA MG RENGITE
ZE S, X S B AR A FGF23 A S ORI AKT B AR AR B[ 14]0 2021 4F ) — Tk i T
WKL CKD B2 M3 FGF23. PTH 7E'B IR 2k B0 &, 1 1,25(0H).Ds ZE MK, &R
CKD #B#H T H I FGF23 AP T Ri[15]. 73— DX 464 ZiENTHT CKD JLE & WA LR,
1% FGF23 /K-F B4 eGFR [ TR FH s,  FOXPREAEPE % BT S A F e dn 8 4k, 2
S ARSI B 0 7 A R AR AR B[ 16]. BEAh, A IRHUE /NRERARGIAR R CKD KB RIS 50 E
52, FGF23 75 CKD - mf g R HLAA LI B IR 26 1) 1E 5 7K~F , (H 2 &K 1,25(0H).D; /K-F, iX & B FGF23
T 51 1) 4k kM FUIR 55 B Th e TUREIE I R B AFAE — AR B AE R N . B FGF23 T B e 33K
1,25(0H),Ds ZK-FREA%,  BETHIE PTH (7038 n[17]. 7E CKD M5, FGF23 [FIFERA HE MG
PR S — B 7CE 4 CKD 5 MHENT B & M IS A, KB FCF23 &l CKD 5 #HiE T B4 31
I F) 52 183 TAERFIE(Receiver operator characteristic, ROC) i £k N 1f #(Area under curve, AUC)Hi% 0.857,
#2785 FGF23 il CKD 5 BAEAT 3 B i A s, IR 9 B 3 A RO I AR 18] BRI,
FGF23 7EAS LB WEIws (A BEAC U 2B AT B M3 P S R AE E AR, HOKFRIAL AT /E N CKD F-#112
W R T SS VE A5 (0 B B AR, OB R I PR A BB AL T T IR A R TE I AERR £

3.2. FGF23 5HER % Bk <5

H Al Py b2 5 A FGF23 /KT 5 DKD BRI FL 45 SRADAEE — 4. 2011 4E, [EAh— Tl
RIS A I, FGF23 /& DKD S0 L35 UURF A F/BL T BB AT =P R 45 )= 07 /& 1% Rl % (OR:
1.09, 95% CI: 1.01~1.16), &/~ FGF23 7/KF-5 DKD &35 5 I B 5 B8 Ao, (HAREAILEE X R
[19]o S5—TEFRR B H AR 124 ] T2DM EEWFLEY, B35 DKD BFHRIGEZEHIME, M5 FGF23
AP T E20]. RE Wk, WAHEBFTRIL FGF23 WA &5 R DKD 205, b &
FGF23 7K-F- Al GEFEAIC T2DM B R ARSI I LR [21], HIXEi AR S BD, BRE] T 45181
Wi, B H AT IR, IR K ED TNy FGF23 M AL fa R R 51 % T DKD 154K
I E—TAR B ILR 126 4 DKD B#F WEW o 7R, B MG FGF23 /K115 ¢GFR £
BEAMK, WS5ERREREZEEFMX, Hii%E DKD M 3 M ESE 5 1, [MmiE FGF23 /KT
E T+, $278 FGF23 A n RefE N DKD & (1 AP Fbn itz —[22] 0 3 BA—T50E T4 X PR AT A 14 A 51
FWKIM, FLIMIE FGF23 /KF7£ DKD FiEF T hE, taind DKD #JE(OR: 1.300, 95% CI:
1.073~1.576), TIMLiEES . BEKVFLG T #281k, 7~ FGF23 MBI T b i e br 58 B A F ) DKD
AR RS 938 73(23]. 75— 96 & ANIF] DKD 43 #1835 2 s i 72 R BRI FGF23 7KFRfi% DKD Ji%
BINE M IE# T, ZHER Logistic [BIH5#rdE— KB FGF23 & DKD 5 4545 k7 @ 5 A
#, HA1E ROC £+ FGF23 % DKD 'BHifh 2k i s, AUC &k 0.908 [24].

4. FGF23 FE¥E bR T 15 95 A& 5 P B AT REAILGY

R AT FGF23 25 DKD KA MBVINLEI A S 49w, H% T DKD L Hh&EmESHE, 48
FHRSCHRIRIE , BATHEN FGF23 AT REAE LA T LA T AN o ¥ 58 FGF23 RILE I 1 85 A Q14 7 i

DOI: 10.12677/acm.2025.1582353 1205 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1582353

SRS

Par
&

PriEE B, TRENS NG E ATt NE X B0 R, SEnERHRE,  [RIR @ A CYP27B1 Mk
TEVEYEEZR D G R, IS M A IR AL HE IR IMURE o e T B L AR P A A (R R AT AL, T
IS AR 22 51 A PTH [T 157, (5545 10045 27 B P v (8 S o 5 A, s — 2350 o 5 I 4% 4 R ] R 4 44
TEBGETEERR[6] [7] [25]. HIR, FGF23 W] fd i s /N A h R A AR K IR - 5 5 ilig, 5% S
INE YRR ALY, (RGN MANE AR 2R, NI S B0 /N R AR 4R IR Dy Re . bAk, FGF23
] LI A R RN, (AR B IR LT 4R [26] [27]. WE 5t 427 FGE23 Af GEE I 0E £ 015 5@ 1%
U1 NF-xB 25, 755 980 7401 TL-6 S5 (07~ AR RURE A, - AN 5 MO ) 0 S B2, i3k — 254 20 5 I 2T 4k £k
HEFE[28]. ffE, FGF23 v ELEAN ML P A Thae, BN Bl e 1=, BRI —S s A
FIFEE, M SFBUNE N R DI Rekafg, s20m S IR r) g e g g, dE— 0= B i 45[29] .

5. RESRE

LR LpriR, M3 FGF23 MY 2 BB PRI I ARE 2 — W B B DA 9%, 38 550 PR ' s
(Rt ARG, HAMIE FGF23 AR s BEIUIHE FR B9 2B Rz T i, IX 3R M) FGF23 MK mT ek
SLIZ 5 TR RO R R B ARE,  AB RO AR RO R B B RN S, A BT I RS
WIANTUG Al . A8 CA M RTT T FGF23 SRR BRI AR, EEB DI AR 78 4219 W
FGF23 ffir A\ - B - N0 ie” Bhsemiohs o B I ERE - DLRHAEBOR A R B i B A4 F U = it
—BWtIt. HAT, XFT FGF23 FERE SR B 12 Wi AG T BT e R 2 b o T FGF23 fERE IR H
T3 BT B AR L], AR B AT IR 208 T FGF23 S HUE Sl , WS FGF23 shRlfifk . il
FGFR {5 5 1% 355 R 508 Wl s B R A2 R R T ek . DRI, AR5 BE 22 O T RAR R FGF23 A 2l
PR EMIANG YT R R AT RENVE, DTS ANG 7R PRI S A I R A 4R
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