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[(HZE] B HEEHAERKHEZFE (recombinant human growth hormone, thGH) /Y7 1l Ji 5 & M 5% /MiE
(idiopathic short stature, 1SS) LI Klotho . ACEFAEAN A/ 4 HF 23 (fibroblast growth factor, FGF23) Flpk I 2
FEA K A F (insulin-like growth factor, IGF) -1 IR AL, 35T Klotho F1 FGF23 5 1SS BB LA K & (growth
hormone, GH) /IGF-1 A KA R . Fik  BUlEMEESE 20214E3 1 10 H—20224F 12 A 1 HAEW LA AR EEREL
BHIZ A ISS Y 33 B LE R ISS AL, BRI TILERERIIS, Al . PR35 1SS 4LVCEC Y 29 1) filt FE L2 o fi
FEXFHRZE . ISSZHZA T rhGHIRYY, HAESAITRTAIAIT 3. 6. 9P HIMIE Klotho, FGF23., IGF-17K-, FH-aEf7A16
PESSHT. G5 1SS ZH S HEERT IRZH AY M35 IGF-1. Klotho, FGF23 /K2R TS5 X (P>0.05), rhGH
HIT 3. 6. 94 H MY ISS AL T Klotho, FGF23., 1GF-1 /K 38497 7 w2 T+ i (35 P<0.05) o 1SS 413R Y7 il
Klotho, FGF23 5HiMREh /KB R IEHSE (P<0.05); JAITHTIIAIT 3. 6. 94 H [ Klotho 5 IGF-1 7K V-1 2 IEAH
X (P<0.05), FGF23 5IGF-1 /K FEEIEASE (P<0.05), Klotho 5 FGF23 /K- IEME (P<0.05), Klotho,
FGF23 K- 5 B @bp 22 B LA G (P>0.05). 518  rhGHIAYT 1 LV Klotho, FGF23 I IGF-1/KF-, SZEL
1SS & JLEB A 1 . Klotho, FGF23 M AEJFIE ELEE(EIE 1SS /B LZk AR K, i nT BEil i IGF-1 KB Eh Lg%
R . Klotho . FGF23 5 1GF-1 1 —3UE (R = FAE WY 1SS etk AE KPR DRFIC R

[(hMELSRILRIZRE, 2023, 25 (11): 1143-1149]
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Effect of recombinant human growth hormone on serum Klotho and fibroblast
growth factor 23 in children with idiopathic short stature

DONG Han-Han, LI Meng-Meng, SUN Meng, ZHOU Ran, ZHANG Xin-Ying, CHENG Ya-Ying. Department of
Pediatrics, Hebei Provincial People's Hospital, Shijiazhuang 050051, China (Cheng Y-Y, Email: doctorcyy@126.com)

Abstract: Objective To investigate the changes in the serum levels of Klotho, fibroblast growth factor 23
(FGF23), and insulin-like growth factor-1 (IGF-1) in children with idiopathic short stature (ISS) before and after
recombinant human growth hormone (thGH) treatment, as well as the correlation of Klotho and FGF23 with the growth
hormone (GH)/IGF-1 growth axis in these children. Methods A prospective study was conducted on 33 children who
were diagnosed with ISS in the Department of Pediatrics, Hebei Provincial People's Hospital, from March 10, 2021 to
December 1, 2022 (ISS group). Twenty-nine healthy children, matched for age and sex, who attended the Department of
Child Healthcare during the same period, were enrolled as the healthy control group. The children in the ISS group were
treated with thGH, and the serum levels of Klotho, FGF23, and IGF-1 were measured before treatment and after 3, 6, and
9 months of treatment. A correlation analysis was conducted on these indexes. Results There were no significant
differences in the serum levels of IGF-1, Klotho, and FGF23 between the ISS and healthy control groups (P>0.05). The
serum levels of Klotho, FGF23, and IGF-1 increased significantly in the ISS group after 3, 6, and 9 months of rhGH

[k HiP] 2023-06-20; [4232 HI] 2023-09-22

(L4 H ] Wb BT B S AR5 H DA R ALE 435 (21377783D); [db44 2023 4E B ¥ B K BE 24055 AA R 35551 A
(ZF2023201).,

[(VEH ] #HWRE, 2, Wi,

LafEfes ] BV, %, FAEEN, #d%. Email: doctorcyy@126.com.

+ 1143 -



25 11
2023 4 11 F

o+ E 44 )UAH &

Chin J Contemp Pediatr

treatment (P<0.05). In the ISS group, Klotho and FGF23 levels were positively correlated with the phosphate level
before treatment (P<0.05). Before treatment and after 3, 6, and 9 months of thGH treatment, the Klotho level was
positively correlated with the IGF-1 level (P<0.05), the FGF23 level was positively correlated with the IGF-1 level
(P<0.05), and the Klotho level was positively correlated with the FGF23 level (P<0.05), while Klotho and FGF23 levels
were not correlated with the height standard deviation of point (P>0.05). Conclusions The rhGH treatment can
upregulate the levels of Klotho, FGF23, and IGF-1 and realize the catch-up growth in children with ISS. Klotho and
FGF23 may not directly promote the linear growth of children with ISS, but may have indirect effects through the
pathways such as IGF-1 and phosphate metabolism. The consistent changes in Klotho, FGF23 and IGF-1 levels show
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that there is a synergistic relationship among them in regulating the linear growth of ISS children.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(11): 1143-1149]
Key words: Idiopathic short stature; Klotho; Fibroblast growth factor 23; Insulin-like growth factor-1; Physical

development; Child

R R MERE/IMIE  (idiopathic short stature, 1SS) J&
SR LB B R DL IR, BIFSE R BT ISS W] BEAFAE
AR E (growth hormone, GH) -Jil & R FEA K
¥ (insulin-like growth factor, IGF) -1 4513 R
21 4 0 B = K 7 23 (fibroblast growth factor,
FGF23) ik 4 A5 e A g Mg o BB i
R G S e Y = 1 RS W 15 e/ T )
Wil b B e f 1,25- — B4 A E D, [1,25-
dihydroxyvitamin D,, 125-(OH),D,] FJ& K *'. Klotho
JE—RRTE B E . bk DA R AR I e B R Y
PSR, TE FGF23 X B R 6 5% iz F1 B fb = g™
Arh B B . WY R BLRSR FGF23 3P
SR Klotho K& PR 4 /)N B4 ¢ L L0 B ) Jo AR 35 5
DRSO RRE , i Aande il . A KR
%, TERRIIREWGE | IARIRERS . BB SR
24555 . BE5ERM, Klotho il FGF23 5 GH-
IGF 1% YUIAH ¢ . Efthymiadou 55 ' 5¢ FAE KK
= Bl = 5E (growth hormone deficiency, GHD) fiff 3%
7R, Klotho, FGF23 S IGF-1 5 Ifil 5 W i 45 4 &2
IEARE, H FGF23 5 Klotho, IGF-1 ¥ 5 IEAHG
Guarnotta 2% ' W98 B8, 457 GHD B JLEH A4
K% (recombinant human growth hormone, thGH)
Y7 128 H i, Klotho, 1GF-1 ¥ W] 44 5
Klotho A 15 IGF-1, GH K& 11 GHD B AR &)
{HFE Y41 1SS SR I Klotho . FGF23 K228
HELMARKMCREATIE . AUTFEAN rhGH
IRYTHTJE 1SS L Klotho . FGF237KFAE4k, PAK
H 5 B @b 2 F1 (height standard deviation of
point, HISDS) . BEFRERZEMIAOCH:, BIEVIARTT
1SS LI Klotho . FGF23 5 GH-IGF-1 il 2 [4] (1
K, NISS BILKY AP BEELS AR .

1 ARSI

1.1 HRITH

BUREPEEEC 2021 4E3 A 10 H—20224E 12 A 1
H e A R BB JLEHIR B2 9 56 40 Xk
A JE 12 A 1SS L33 B s x4, Horh 18
i, 4156, 4E4.0~13.1%, FH76% . A
PedE: (1) SE TR R R
R LT 2 MR 22 5 Ak T55 3 | A i B LT
(2) AR SR RAREHEIEFEEE N, (3) W
FiE LA B A9 25 %) GH I R RS (S B+ /e
£ M) $28 GHIEE>10 pe/L; (4) PESREE
WRHER o ISSIZWH kS (BRI B AR E LB
Il AR FH A R0 7 AR SIS Wit o

WS ) A F e L 28 O (g R (it e 1A A 1) ikt Bl
JLEE 29 BIVE M e et iR, Hod 5 1441, %15
B, 4FEWY5.1~13.8 %, FI 98 . Y AR
(1) ik a~<14% 5 (2) GEabTRER . HHL
HEIEFEWEEAN; (3) 31340 H AR MRS
e S ; (4) JTCBPEE RS . B
o SO BT AL .

WAL IL R HERR AR E . (1) IRIRBERIAS SE 38
(2) I Wm L Ui; (3) fAEROEKSTH;
(4) A H A EERE BN, 0N 3 W RGN
HHRGPN . FERGEM . O RGN
AR . O S RER R . BIRARAE,

BT AR LB A 1Y ) B 0125 8 1 )
B, PR 2SS W A,
fit5h (2021) BHEHEHE (24) 5.

1.2 KNSR B RASITER
Sl i [F— AFEF—B B (-7 8:00

- 1144 -



25 11
2023 4 11 F

P E SRR E

Chin J Contemp Pediatr

Vol.25 No.11
Nov. 2023

—10:00) FE[—HAE EXIra A LE TS
E . e, BiREEET, AL RN, W
JHERITHE, MR TR L5 450 vty WURSEAL
AT, FOEB . F5ER . R A BRSO I A,
RN AR R KO ARRS B LB A Sk T, 352
M, L E 2K, BOPME, Dlem MERALT,

IR R AFER—B B (7T 8:00
—10:00) 7E[R—& G EXIrE AALEIE A
I L S PR e TR E AR ]
FRER A AR UE I O T ek, ML & 2 R EBCE- M.,
P kg RN

PR BRE: R Tanner 0 A R 50, WAL
By AN K T A G R A R DA L 3
RIGERALK/IN . BHZE . A IOASR | MESS SR EAS
B,
1.3 ImiE FGF23. Klotho, IGF-1illGE KR

Ji A 328 Tl R AR TR, I B
MG R T =80 CUKFRAF o Il FGF23 % Klotho
K- 34 5% FH ELISA JE BRI 52 o A 5286 i A A9 A
FGF23 ELISA i & IR SE A ) TREA BN )
et RAEUE N 0.78 pg/mL, AR ML AR
2 ZE (coefficient of variation, CV) <8%, HIt[A] CV
<10%. A Klotho ELISA {5 & i b 50 DU IEAH A= 4
B A BRA A AE =54 AU S 40.00 pe/ml,
R B At L HiLE] CV ¥<10%.

M35 IGF-1 38 3 fh 24 & e e s ik iy,
FH R & B4 | Bl b2 k6 30k B TR
B = A Y e TR A BR A |, RAEGE N
2.50 ng/ml, K % BE M AL 9 CV<10%, #it [\ CV
<15%, MFEBEEZERFL A GBI ZEM . 1GF-1
SEZYEE . 1~5 % J45~305 ng/mL; 6~10 % K 50~
410 ng/mL; 11~15 %24 80~900 ng/mlL.
1.4 HRE

WAERI AL LEE R TERE . (1) — Bkl 4Rl
PO AEAE R R B, RE . REEH
(body mass index, BMI) . ‘H## . HRERE, 4
s, Baily . mAkE . AR mEE
. KR (RS EEERR) . BEAE L
&, JF IS HiSDS. K b ofE 22 BLAr (weight
standard deviation of point, WtSDS) . s B 48 B0 v
2R (BMI-SDS) . AASIEME I . AFE Y . Hb X [A]
2258, X8 E . M & BMIAN AR DL, S
PR R T 2E )L B AE BT LE 2 BRORE v BT Ak

I E . SDS= (SRR — [ e ] 4 iy [m] 44 531
N 3408 ) /I8 e [m) 48 % [8) 1 551 B b
20 (2) HER A M EERR Y . MG AS
25-F4kH- & D, FGF23. Klotho, IGF-1%5,
1.5 BIFTHE

ISS 41 H L8 thGH - (FESHH thGH, K&
SR ARTTAEA A, M. 4.010/1.33 my/
ImL) 897, 4 0.15~0.20 1U/(kg-d), BERFTE /N
B NG, TR SRR, AR R U
Mgs 5 hE . TERIT 3. 6. 9T
PEA TP I o A AL FR BRIEA
1.6 HITFEHHT

& SPSS 25.0 A #7848 43 A o IR SR
MR FERER IR = drifi 2 (x+s) Fon, 4l
] bR FH PR AS e 50 I 2 29 A 1 o kbR
FHH O (o) (M (P, Py ] #FR,
2H 8] FL R H Wilcoxon BRAITRG 5 . 224N [R] B[] 15
BARTT A IE S0 XEROE e R RN R ER
W7 225381 5 R ARG IR0 1 B =
Friedman 280k 50 . THECTORER RGBT E 3 L
(%) o, WGBSR ARk, AHCHE 73 A
K H Spearman BRAH C KI5 . P<0.05 7 25 A4 Ge 1t

=5- 98
2 #R

2.1 FAK—ETERIMEFIERILE

ISSZH HiSDS . WiSDS., BMI-SDS & T-{d e Xt R
(P<0.05). PHALAF®RE . PSR, F &R E LG,
PR M VEBERR L . MIEES . 25-4E4 K D, IGF-
1. Klotho, FGF23 /K22 S LG it 228 X
(P>0.05). W1,
2.2 ISSAAFRAFFHESEKSH R MERIE
FREEAL

ISS 4 /2 JLthGH G YT 3. 6. 91~ H B} HiSDS |
IGF-1. Klotho % FGF23 #4181 .71 (34 P<0.001) ,
HGIT e, BANIR] S5 AT — A ] T 22
HGit2#E X (P<0.05) . H 34 H ) AHSDS,
AIGF-1 e fH 2 T, /)7 34 ARt
AHISDS. AIGF-1 3 & M E (¥ P<0.001) .
JRYT HT )5 BMI-SDS. 4 34~ H A WiSDS & A BMI-
SDS B ZF b {H 2 5 L 4 it 2= H XL (P>0.05) .
22,
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I H {EBEXT HRZH (n=29) ISSH4 (n=33) 2HZIHE Pl
AERE [M(P,, P, %1 9.0(6.4, 10.0) 8.0(4.9, 10.0) 0.925 0.453
PRI (B, i) 14/15 18/15 0.243 0.622
HAEBIET [61(%)] 14(48) 16(48) 0.000 0.987
HiSDS [M(P,, P,J)] 0.88(~1.26, 1.57) ~2.14(=2.46, -2.00) -6.770 <0.001
WSDS (x + ) -0.04+1.32 -1.67+0.49 -6.285 <0.001
BMI-SDS [M(P,., P,)]| 0.30(=0.77, 0.60) -0.60(~1.00, -0.15) -2.377 0.017
MLIEHERRER [M(P,, P,,), mmol/L] 1.66(1.09, 1.77) 1.52(1.26, 1.65) -0.896 0.370
1555 [M(P,s, P,,), mg/dL] 233 +0.29 2.39+0.16 0.963 0.341
252U FE D [M(P,, P,y), ng/mlL] 26.47(21.91, 41.20) 32.40(25.00, 44.67) -1.599 0.110
IGF-1 [M(P,,, P,,), ng/mL] 145 + 36 168 + 68 1.723 0.091
Klotho [M(P,s, P,,), pg/mL] 2029.25(1 710.25,2207.75) 1 660.26(1 206.71, 2 334.38) -1.305 0.192
FGF23 [M(P,,, P,,), pg/mL] 35.20(27.87, 42.55) 33.98(24.78, 45.93) -0.190 0.849

TE: [1sS] R tEsg/ME; [HiSDS] B b2 ; [WisDS] (AEARMEZRE ;s [BMI-SDS| (AR Bk By [IGF-1] R

EZRARKIET-1; [FGF23] RieF et K I8+ 23,

F2 ISSHRNEETHERERKSES MFFEIRLE
T H TRYTHT HIT 3 A iRy 6 H HIT9ONMH Fly* {8 PfH
HiSDS (x + s) —227+0.33 -1.89 £0.41° -1.69 = 0.47* -1.51 +0.59" 60.648 <0.001
AHISDS (x £ s) = 0.38 +0.27 0.27 +0.20" 0.36 +0.18" 3.904 0.028
WiSDS (x £ s) -1.67 £0.49 -1.58 £0.59 —1.47 £ 0.65" -1.24 £0.84" 10.959 <0.001
AWISDS (x £ s) = 0.40 = 0.10 0.38 +0.11 0.47 +0.22 0.769 0.462
BMI-SDS (x + 5) ~0.60 0.49 -0.62 +0.60 -0.59 £0.54 -0.66 +0.46 1.205 0.310
ABMI-SDS (x = 5) = -0.62 £0.12 0.34+0.01 0.47 +0.14 1.882 0.166
IGF-1 (x + s, ng/mL) 168 = 68 262 +99° 301 £ 115 327 £ 126 46.427 <0.001
AIGF-1 (x + s, ng/ml) = 94 + 74 39 + 78" 25 + 66 45919 <0.001
1 660.00 2416.39 2673.55 2890.40
Klotho [M(P,, P,.), pg/mL] (1 206.50, (2275.59, (2320.90, (2 427.64, 87.909 <0.001
2334.50) 3 085.48)" 3317.00)™ 3 550.90)"
FGF23 [M(Ey5, Pro): pe/mL] (24.73;‘?1293) (32.84;23.18)“ (43.8?,5;)264)““‘ (54.62,37'?50)""“"" 93.582 <0.001

W [HSDS] BEbrif 2R ; [ AHSDS] B itniE 2By 2218, [WiSDS] REFRHEZERY; [ AWSDS] (RFfrifE 22 B 2518
[BMI-SDS ] {ATEFEEbRE2ER 5 [ ABMI-SDS] KT A5 HhrifE 22518 ; [ AIGF-1] IGF-1 258, “SIRITnitbss, P<0.05; "SiR¥r34
AHE, P<0.05; “S5I6I7 6 H HER, P<0.05. HEATXEUESUR, 56 A0 Wik T 52 0 5 220047

2.3 ISSHAINF Klotho, FGF23 7k E 5% 5%
FIFE %14

1SS 2 # JLVAYT I Klotho 55 FGF23 . IGF-1.
Mg b B E A ¢ (43 4 r=0.462. 0.522, 0417,
P<0.05), Klotho 5 HiSDS JoAH & (P>0.05), A
JTYHT FGF23 5 1GF-1, BfREh 2 IEA X (40 r=
0.348. 0.360, P<0.05), FGF23 5 HtSDS JoAH &M

(P>0.05) . thGH BT 3. 6. 91 HEf, Klotho 5
FGF23, IGF-1 2 IEAH X (430 r=0.511. 0.523,
0.523, P<0.05) , Klotho 5 HiSDS JC #H % 1k
(P>0.05). thGHIRYF 3, 6. 9HE, FGF23 5
IGF-1 2 1EAH ¢ (43l 1=0.365. 0.366. 0.503,
P<0.05), FGF23 5 HiSDS LAH KM (P>0.05), W
#3~6,
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#R3 BYFETISS4AIME Klotho, FGF23 7k .5 HtSDS.
IGF-1. Klotho & R ES £k B+ 55 1%

o Klotho FGF23
T, P T, P
HtSDS 0.292 0.099 0.181 0.314
IGF-1 0.522 <0.001 0.348 0.047
FGF23 0.462 0.007 - -
IR ER 0.417 0.016 0.360 0.039

e [HiSDS] BrmibruE 22 [IGF-1] B RFEAKH T
-1; [FGF23] R&r4edni l KW+ 23,

R4 BFF 31 AISSAIMEKlotho, FGF23 k5
HtSDS. IGF-1. Klotho KRBk fHH &1t

sk Klotho FGF23
T, P T, P
HiSDS 0.073 0.687 0.205 0.254
IGF-1 0.543 0.001 0.365 0.037
FGF23 0.511 0.002 - -
Wit - _ - .

{E: [HSDS] BmtnfEE Moy [1IGF-1] B REAERP T
-15 [FGF23] JAF4EdatE KN 123,

&R5 BFr61 AISSAHIMEKlotho, FGF23 k5
HtSDS. IGF-1. Klotho KBk fHH &%

. Klotho FGF23

I, P I, P
HISDS 0.179 0.320 0.029 0.874
IGF-1 0.493 0.004 0.366 0.037
FGF23 0.523 0.002 - -
WREL - -

{E: [HiSDS] BmitnifE2 oy [1IGF-1] B RAAERN T
-15 [FGF23] JAF4EdmfatE K 123,

*R6 BT 9N AISSAHIMmEKlotho, FGF237k 5
HtSDS. IGF-1. Klotho KRBk fHH &1t

rebr Klotho FGF23
I, P I, P
HiSDS 0.150 0.403 0.082 0.652
IGF-1 0.473 0.005 0.503 0.003
FGF23 0.523 0.002 - -
WAL = - - _

{E: [HSDS] SmpnfE2 oy [1ICF-1] B RAAERN Y
-15 [FGF23] JRETAEAR AL 1IN 123,

Klotho & I TE 1997 4F 15 R 9 & B, FLF IR Gk
(CESPINC BURES S OF SV e T €A s kALY TN

A T = I 0 N (1011 ANl Q=274
SE . B BN E M AR A A . Klotho 32 AE
' U 118 2 ity AU i B /NS Lk e A Tk s AR R
SRR, (HATEZFh N S M AH G S /b i
Fok, WAREAL, DAL kA, R
S GH3 4, Klotho FIBRE LT 4E 40 i A=
e PR L IR FH ST 380G 20 B AR 15 25 e 1/2 35
7, HMiESGH AW ™, 7 GH3AIE R . Ki gt
FR R BT AA RN 35 B9 N GH 23 W e P o i
25 35 Klotho R ¥7 J5 GH /X A3 fin 17 29 2 /5 19,
Rubinek %5 ") FRIEH T IGF-1 B 4Z2 7 Klotho i
T AY Klotho 7300, SRR R 238 ik 2 115
B-iFL 3 s I R E R 1. Rk,
A HFFEIESE Klotho BEH il /1N B4 ML F.Co L2 B o
() JBE &5 22 R IGE-1 [ 4306 W Sze 55 117 HiR3IE T 24
151 e S AT R B3 1Y Klotho 7K ik 8, £ TR
Jii Klotho 7K R Z 1E %, GH FIIGF-1 /K -tk &2
IEH . 25 LA, Klotho T HEFE 1SS LA K &
BB AR

AHHFFE 7w 1SS LI Klotho 7K -5 1E# L
WAL ZER TG E L, 2 rhGHIRYT)E Klotho
KEFFEE LT, 34 H BT e . R
IGF-1 5 Klotho 22 I —FMEA2fk, AHOCHE T s,
8T AT G IGF-1 5 Klotho & B W 1F 40 56, #E )
Klotho 7£ 1SS JL#& W 5 GH-IGF-1 fili 7 7 - Sk
AWFFE P thGh 1A YT 5 1SS B )L 5 55 HiSDS W 5 it
X, FFER3AN S REE, HIRTHE
Klotho 5 HiSDS JeAH 51, Klotho 5 i R £h 47 7£ W
WIEHIE, #2758 Klotho Ff3F B4 HE HE A K |
A] BE a1 1 IGF-1 S HAhiZ 22 5 . Guarnotta
% 10 J% Rubinek % "' BF 5% 2 78 GHD R 3 1L 74
Klotho f 5 B0 54 Jn 5 1GF-1 B9 455 B0 34 Jn 46 56 .
Coopmans 45 % HJF 5% 75 2 7 i ot A ROAE A8 5 1L 35
Klotho Al IGF-1 ¥4 52 47484k, 7EfERLE Y
AFFEAIESE T 3X— 5 " {H Klotho 5 GH-IGF-1 %
) BRI Tt — PR AR

FGF23 Fl Klotho 425 1Y B N 73 WA= W IR 1
RS EEP AT, FGF23 Z1E/ NI 1 %%
BB 2, 3E AT I A R B S 3 FGF23 T e
e R 1 e R 9 A 2 5 | A e e A I P st A M AT
IS5 P A8 0 0 I o7 1) A E P i BT 222
FGF23 A 20 I A0 B 20 M A5 I 1 3 AR A7 24
L AEHTEE . HUIRSERR . R B R A
PE L FEB R, FGF23 5 i N R /N By
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Na (B B 115 £5 76 12 142 NaPi- 11 a (415 72 B2 S 410 1)
FRER AW 2o IEAh, FGIF23 38 o 3 il 1 A v
() 25- ¥ 48 2 D I la-FRALEERAM ] 1,25-(0H),D,
B R >, FCR23 i 5 FGFR1 Z R E5 & A HEAE
. I B2 Klotho M N B 32 (4R g 9 H 5 52 K
M4EE, WIS 5 FCR23 NSNS S S, (2
BEFR R SRS MRy o B R AR KO 2 IE 1) Y
PR LT, GHAGE-1 %l i £ U B Il i 3 11y o
WS A = B Y T ok B8 v I v ik R, i
FGF23 1 Klotho 18 1 17 1] i 18 5 2 W82 MAC 1717 o3 1K i e
K, NI ERRR MR . FGF23 . Klotho 5 B2
5 1,25-(OH),D, 2 GH/IGF-1 flifF1r B3 £, 1
EEYIfe R s R E EEAEM . Hit,
FGF23/Klotho X T 1E & ML AE K AR EH 2L,

AW R, 1SS LI H FGF23 /K5 1E
WILHEA L C 225, 4 rhGHIAYT i FGF23 7K
VAR R, B Klotho . IGF-1 K i 7 i R £h
EIEA G, FGF23 5 HISDS AR TAH G, X5
Meazza 55 ' IBF 5T 45 R —2, Klotho, FGF23 5
HiSDS LU AH G, 427K Klotho, FGF23 A fiEJ
A B PR 1SS UL A1, i i Hofth ik
RESSHAERET . —WfE 98 f'E D RE1E &
By )L TP FST B I FGF23 SRk Eh . IGF-1 2 1F
FHE Py — I fg R LB TP A R R, Il
Tl R /N i ROl WAL/ /N BR U6 2o R 5 FGF23
Klotho ‘T IEAHX, Klotho 5 FGF23 S IFAHE . 7£
Jiz it FE A E B TP A B 2 B, IR K
GH & Klotho, 235 B {5 7K “F /9 1l 35 W R 1 /7
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