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INFRE RS )L & 5 I 7E Klotho F0 Y 241 4 4 i 2 K F F 23 /K F T4k
EEEEKEZBEHXER

Fwrd, L A, E B OKAT,¥ F,EILR
(hrdes AR ERJLE, WAt %K FE 050051)

[(# ZE] HH: WD TIHEBIL (SGA) A5 I Klotho Il AUEF 4k 4 i A= K K+ 23 (FGF23) K
FARAk, MBI SEREBTER, . w350 SGA M S3HIE T IL (AGA) 1ERHF5Ext
%, 5 RHSGAH (n=35) MIAGAZ (n=>53), HH R JLAS1H], = SGAH 204, /™ AGAH
316 AILA37H, A SGAL 156, & H AGAL 2261, B4 4084 LB G R R, 2 3k
W A= LA J5 55 7 14 R Klotho Al FGF23 7KV Kl IR AE A48 br, 2 BB 2B JLAE S5 565 7 it 14 R
I3 Klotho X FGF23 K F 58 £ JLR I i . B4 Skl ME A% 5 G (Kapu) FEEEKTUERKE
B ARAR A A CHE . SR 5 AGAYIIE, SGAA B AL ARERE . K. LFH . KE
Fil Kapu 8 8039 W W B K (P<<0.05) . AR 7M 14K, SHE™ L4 thde, & H IL4UH A L i
Klotho MIFGF237KF# M Wt (P<<0.01); HAERS 7RI, AEH 14 R JLAME N ILAHE
JLIMYE Klotho /K2 8] & 18 (P<<0.01), FGF23 KFH B B (P<<0.01). 5 AGA 4 IL#,
SGA 43 4 LA J5 55 7 F 14 K 1L 3% Klotho Ml FGF23 /K 3F B i f& ik (P<<0. 058 P<<0.01); S54 )5
B TR, A 14 K AGA 4R SGA 418 A= L i i Klotho 7K F B & F+ 85 (P<<0.01), FGF237K
I BFEAE (P<<0.053% P<<0.01). S AGA #HIb#, 5 SGA 4 LA 7/ 14 KL
Klotho Ml FGF23 /K ¥ 0] W FE& A% (P<<0. 058 P<C0.01). 52 H AGA4I A, & H SGAHH4 L E
J5 55 7R 14 Kl Klotho Al FGF23 /K F ¥ B i B IK (P<<0.05 8 P<<0.01). SGA @ #iA4 JLAJE
55 7 RV Klotho M FGF23 7K F 5 s . R E . B LF . B 1 Kapu 55 505 4 K kK & 5 45
BRIEMIEKER (P<L0.05 5 P<<0.01), IiliF Klotho /K °F 5 FGF23 KF 2 EME KR (P<
0.05). FEHEACIHI i, SGA 4l# 4 LA 48 7 K Klotho 7K 5 i 7 8 K- 2 IEAH LR (P<
0.01); FGF23 /K-F 5 Il 1% 55 1 /K 7 3 52 A7 O R (P<C0. 058 P<<0.01). %5#: Klotho 1
FGF23 H 584 LA K KT M0 A % U1 OCH . SGA HiAd: LA JE 1 Klotho Al FGF23 7K
TR, A% S E AT BHiE®E, Klotho 2, i FGF23 /KB K ol fig J& AL 19 18 42 4
R o

[k#iF] Klotho® 1 MEFLEMMIA KK F23; WMFIIBIL; & FRgIL; EKEF
[FESHES] R725.8 [X#kFRERD] A
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Changes of serum Klotho and fibroblast growth factor 23 levels
and their relationships with growth and development
of small for gestational age infants after birth

LI Xiaopei, WANG Xin, WANG Chan, ZHENG Yongning, LUO Lei, CHENG Yaying
(Department of Pediatrics,, People’s Hospital, Hebei Province, Shijiazhuang 050051, China)

ABSTRACT Objective: To discuss the changes of serum levels of Klotho and fibroblast growth factor
23 (FGF23) in the small for gestational age (SGA) infants after birth, and to clarify their relationships with
growth and development. Methods: A total of 35 SGA and 53 appropriate for the gestational age (AGA)
infants were selected and divided into SGA group(n=35) and AGA group(n=>53), including 51 infants in
premature group, among them 20 infants in preterm SGA group and 31 infants in preterm AGA group;
among them 37 infants in full-term group, 15 infants in full-term SGA group and 22 infants in full-term
AGA group. The clinical materials of the infants in various groups were collected. The levels of Klotho and
FGF23 in serum and clinical biochemical markers of the infants on the 7th and 14th days after birth were
detected. The relationships between the levels of Klotho and FGF23 in serum on the 7th and 14th days
postnatally and newborn growth indicators such as body weight, body length, head circumference, chest
circumference, and Kopu index, as well as their correlations with calcium and phosphorus metabolism
were analyzed. Results: Compared with AGA group, the body weight, body length, head circumference,
chest circumference, and Kopu index of the infants in SGA group were decreased (P<C0.05). On the 7th
and 14th days after birth, compared with preterm group, the serum levels of Klotho and FGF23 of the
infants in full-term group were significantly increased (P<C0.01). Compared with the 7th day after birth, the
levels of serum Klotho of the infants in preterm and full-term groups on the 14th day were significantly
increased (P<C0.01), and the levels of FGF23 in serum were decreased (P<C0.01). Compared with
AGA group, the levels of serum Klotho and FGF23 of the infants in SGA group on the 7th and 14th days
after birth were significantly decreased (P<Z0.05 or P<C0.01). Compared with the 7th day after birth,
the levels of serum Klotho of the infants in both AGA and SGA groups on the 14th days after birth were
significantly increased (P<C0.01), and the FGF23 levels were decreased (P<C0.05 or P<C0.01).
Compared with preterm AGA group, the levels of Klotho and FGF23 in serum of the infants in preterm
SGA group on the 7th and 14th days after birth were significantly decreased (P<C0.05 or P<C0.01).
Compared with full-term AGA group, the levels of Klotho and FGF23 in serum of the infants in full-term
SGA group on the 7th and 14th days after birth were significantly decreased (P<C0. 05 or P<(0.01). In
SGA group, the serum levels of Klotho and FGF23 on the 7th day after birth were positively correlated
with the gestational age, body weight, body length, head circumference, chest circumference, and Kopu
index (P<C0.05 or P<C0.01) ; there was a positive correlation between the serum level of Klotho and the
serum level of FGF23 (P<C0.05). In terms of calcium-phosphorus metabolism, in SGA group, the serum
level of Klotho on the 7th day after birth was positively correlated with serum phosphorus level (P<C0.01),
and the level of serum FGF23 on the 7th day after birth was positively correlated with serum calcium and
phosphorus levels (P<C0. 05 or P<C0.01). Conclusion:Klotho and FGF23 proteins are closely associated
with growth and development and phosphate metabolism of the infants. The expression levels of Klotho and
FGF23 in serum of the SGA infants postnatally are lower, but the secretion of Klotho is increased with the
gradul improvement of each organ, and the decrease of FGF23 may be the adaptive response.
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Klotho & [ J& $iT % & Klotho £ K ity ¥, T
1997 4F P IR B 44, AT SR A0 2B K AT 23
(fibroblast growth factor 23, FGF23) & I 7 45
R R Z MR, 7 Klotho EAMBBENT S
FGF23%{k (FGF23 receptor, FGF23R) &5,
Bl NURE S B, REAEYWR . Klotho/
FGF23 B P g B (1 /0 B 2 R B o o 2 Fn g
K& BREHFRAE S, 55& Fik L (appropriate
for gestational age infant, AGA) #, /NFHREEIL
(small for gestational age infant, SGA) T H 41k
Jr R AR AR T A A B, AR B AN L AR
Ja A ZE G IR AT 2 R G R B KI5 55 2 Fh T R AE
PRI SGA AR T 19 A2 K & &I 000 K I 38 A 1 o & 52
B T Z KU . Klotho 5 B IE¥ 5% 1 A &k — B2
E ]AMIFFE R, BT R Klotho BRI 7E F K
UG BH A h e Rk, TEEWNAERKZRWIGILhE
KRB, #27% Klotho/FGF23 5 37 A4 LA K %
HABYIOCH, (AT 84 L 4 J5 1 Klotho
M FGF23 KV R HG5ERKR AT RRZANIRE D
AW 5 38 o R SGA 7 4B LA 5 I i Klotho
I FGF23 K, R 5B AL A Ja i 4 K &
/MRS Z B R, N SGA B A LA K
REMREMES %,

1 ARSI

1.1 BFREx%  EHE20214 6 J1—20224E 5 A AR
A LIS B BT AR LAE i ge vt 4, 4884, FHorp
BY46 ), LorkA2f], FESERIR A &3 R,
B JLEie WibsifiE A s <<37 8 (<<259d); 2 AL
W2 Wi 1 37 <R il <<42 8 (259 d~293 d) .
AGA 48 81 28 Lt A= 0 5 3 o [R] i % B A= L i)
10%6~90% , SGA ZH&H2E L Ak BT &/ T [\ i
5B A LI 10% 0, # BOH AR LR IS AR S =,
W45 M AGA L (n=53), HAiGIE N 36. 294
[ (32.43, 39.22) F1, SGA# (n=35), Wi
G4 A 36. 86 /& [ (33.71, 37.57) F1; Hrh&E™JL
5100, B=SGAH20f%], H= AGAZ 314]; &
HIL4137%1, EHSGAA 1561, EHAGAL 22641,
AHFFE O3 T A N R B PR 2R R B 2 A S H A%
Wk, EHEE A (2021) BHFEH S (24) 5.
1.2 SAAFedtng WA O 32~40JH
AL, AR ORSE, R E AL

Pei s @ N i G IR 4 A X Klotho 1 FGF23 /K
B SEI XA R AR LY R AR R R L T Ry (R
LR AL W) o HEBRbR#E: OfEA ™ H 5k
Kt A A PR . G R Sl sUmE L OFfF
A I F G B R R R L A ™
Jevk e 0 L, WMeRESE . BT AR LI E . KR
JUAR e i R 58 FB AR JLIRBEME/Nim 45 i R 55 @8
A A LB s 1 8L s @ JF A A e Pk s 1Y A8
L ©FEA H AN 73 W R ACE R B L, sk
PEHUR IR DD RE IR K | 22 IR M IE . B A JLBE IR
o IS R PR B MR R B AR A D BUIG B2 iR B
AL @ AR R >4 0 kg E KL

1.3 AR & WCEADITE AR A LI K 5
B, HE A . BEE RGOS, AR RAA R
Wije . dEr= =B B AR LB e . HUR R D R S
FURE YL A8 b5 5 0 S5 G O o SE 30 01 DR A L IRAS K &
F8H500 15 ¥ i [ — o e MR T . R R AR
Y PR 8T AR LR i (o), A IR — 4 R
HHAEIILFK (cm). K[ (em) FMHE (cm) 5
e, JFFEH LK (Kapu) 8%, Kapuf§
(grem™) =W fim (g) /K (em®) ., KB
JULAEJ 55 7R 14 KA M iE S, (mmol-L71)
FML v B RER (mmol-L™") 7K

1.4 B B % % & W & B (enzyme-linked
immunosorbent assay, ELISA) i #& @ & 48 #f 4 )U
A% Klotho ## FGF23 &K -F 43 5 WOUH A LA J5
ST 14 KRR AR F KLY 1.5 mL, BT
W4 — MW £ R (ethylene diamine tetraacetic
acid, EDTA) WPLEE S, FET 4 CHOMP,
3000 r-min~" &0 10 min, B 3 W IEAT 4 25 A1 4%
T, BT —80 CukAT PR . R ELISA %
K6 45 418 A= LI T Klotho Al FGF23 7K, ™4
Fie B ) & U B B R A o S8 bl T A A Klotho
ELISA &7 & i b 52 04 IE A8 A= 9 BB AT BR 2 /) 4R
Fe, HEEE R 40. 00 ng- L7, K5% 5 At oy At el
A8 2B (coefficient of variation, CV) #<10%;
N FGF23 ELISA KA & il il AR LAY TR A
BRAR A, HRBENO0. 78 ng L', WEEN
HEH CV<T8Y% Flta] CV<<10%

1.5 %t F 454 R SPSS 26. 040 i Akt 47
Gt S AEILGE . 3K, Kapudg L.
BiA LA S5 55 7R 14 R Klotho K P ¥ 75 4 IE A
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Oy, Lhabs R, 2 20 18] RE AR 2 8 L B SR P
SEAEAR K, R B E RS T O 14 REEAEY
B BCR FTEE R AEAS ¢ K 5 o 28 L R 2R AR ot o
SR M BB B R A LA TR A 7 R 14 KT FGF23
HERAEES 30, LA g s hig (M (P25,
P75) 1 £, 48] ECR H Mann-Whitney £ 55
PERI A IHECR R, DIBIER R, A e BCR ke
5% o >R H Spearman #f 5 43 #7115 47 40 5 P 0 B .

PIP<<0.05 M EFHSE IR L,
2 # B

2.1 248#HAIL—KFH SCGAHAMAGAA#H L
JU G % B 1 A8 A% bE H A 22 R RS i X
(P>0.05). 5 AGAA I, SGAHH AL A
e . B KR MR Kapu $§ $03 B B 5%
it (P<<0.05), W1,

R 1 24HEIL—BBRE
Tab. 1 General data of infants in two groups

G Gestational Gender (/%) Birth weight Body length  Head circumference  Chest circumference Kaup index

sroup 7 ,
age (week)  Male Female (m/g) ({/cm) ({/cm) ({/cm) (g=em™)

AGA 53 35.631+3.52 29(54.72) 24(45.28) 2890(1770,3330) 46.554+4.52 33.00(30.00,34.50)  31.00(27.25,33.00) 1.1640.21

SGA 35 35.88+291 17(48.57) 18(51.43) 2180(1570,2470)" 43.80+4.48" 31.50(29.00,32.50)" 29.00(27.00,31.00)" 1.0340.15"

"P<<0.05 compared with AGA group.

2.2 A4 ¥ AL E o F Klotho ## FGF23 &
FooRRHETIMIAR, SR&EJLA R, RA LY
B4 JL G Klotho F1 FGF23 /KB B 7k (P<<
0.01); HAFRHTRILE, EFH14RE ™LA
AR H LA 8 A L Klotho 7K °F #) B & I+ &
(P<<0.01), FGF23/KF#H] B FEAL (P<<0.01),
H5AGAA E, SGAY B4 LA TGS 7/ 14 K1
15 Klotho M1 FGF23 /K F- B @ Rk (P<<0. 058 P<<
0.01); SAEFRH7TRILE, £FH 14 R AGA LM
SGA 41 3 4= JL 1ML % Klotho 7K -2 B & Tk /5 (P<
0.01), FGF23 /K F¥ ] BEAL (P<<0.05 8 P<<

0.0, 5H™AGAALE, F” SGAHHAIL
A JE A 7 A 14 K LT Klotho il FGF23 7K -2 B i
B (P<<0.058{ P<<0.01)., 52 H AGAH4IL#,
B SGA A LA 555 7 F1 14 K IiLE Klotho Fl
FGF23 7K 7 ¥ W] W B Ik (P<<0. 05 5 P<<0.01) .
L3 2~5,

2.3 SGA@#H A ILAEEH TX &k Klotho #=
FGF23 K+ 5 £ KX F 4847 & o 7 45 8% K -F 4 48
XM SGA 4 #E JLAEJE 5 7 K I3 Klotho Fl
FGF23 K51 . i, K. KFE . W
M Kapu 855 E K K BRI B R IEMHXLKER (P<

#2 R LAMmE R JLAHAEIJLILTE Klotho fl FGF23 K

Tab. 2 Levels of Klotho and FGF23 in serum of infants in premature group and full-term group

(2ts)

Klotho [o,/(ng-1.7")]

FGF23 [o,/(ng-L7")]

Group n

(¢/d) 7 14 7 14
Premature 51 846.00£281.86 1039.644-319.66" 41.514+11.75 36.61+8.99~
Full-term 37 1050.43+145.41 1232.694252.61" 60.43+8.09" 49.5948.89™"

*P<0.01 compared with premature group; “P<0.01 compared with 7 d after birth.

£3 SGAHM AGA A Fi4 LM Klotho # FGF23 K
Tab. 3 Levels of Klotho and FGF23 in serum of infants in SGA group and AGA group

Klotho [p,/(ng-L™")]

FGF23 [0,/(ng-L7Y)]

Group n
(¢/d) 7 7 14
AGA 53 999.07+233.61 1225.484272.89°" 51.21(40.43, 67.11) 43.86(35.96, 53.59)°"
SGA 35 830.324253.88" 962.30£290.69"4" 47.96(33.56, 55.43)" 36.33(30.48, 45.75)"4
'P<<0.05, "P<20.01 compared with AGA group; “P<C0.05,““P<20.01 compared with 7 d after birth.
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#F4 B SGAHMBF AGA Ak LI 7 Klotho f FGF23 7k

Tab. 4 Levels of Klotho and FGF23 in serum of infants in premature SGA group and premature AGA group

(x=s)

Klotho [o,/(ng+ L~

FGF23 [o,/(ng-L7")]

Group n
(¢/d) 7 14 7 14
Preterm AGA 31 933.224-266.94 1168.64=4298.69 44.17+11.90 39.89+9.04
Preterm SGA 20 710.82+254.78™ 839.69+242.50" 37.38410.50" 31.53+6.24"
'P<<0.05, "P<C0.01 compared with AGA group.
F5 EHSGAUMEH AGA HFiA JLIMLTE F Klotho Ml FGF23 /K F
Tab. 5 Leves of Klotho and FGF23 in serum of infants in full-term SGA group and full-term AGA group
Group : Klotho [p,/(ng-L™")] FGF23 [o,/(ng-L7")]
(¢/d) 7 14 7 14
Full-term AGA 22 1091.86+133.86 1305.59+213.20 67.11(61.53,69.03) 52.0048.34
Full-term SGA 15 976.33+157.19" 1125.77+£274.41° 55.43(51.08,58.72)™ 46.06+8.74"
'P<<0.05, "P<C0.01 compared with full-term AGA group.

0.058% P<<0.01), IfiL% Klotho /K5 FGF23 /K ¥
BIEME KR (P<0.05) . 7655 8 AL 7 m
SGA W H LA G5 7 K i Klotho 7K - 55 1fiL ¥ 5
KFTEM M (P>0.05), 51 B K 52 1E A &
XKFH (P<0.01); FGF23 /K3 5 i i 55 F1 i /K F
WRIFMERR (P<0.058,P<0.01), W6,

F6 SGAHFAILAFEE 7RI Klotho F FGF23 K F
HHEREFHERHERE

Tab. 6 Correlations between serum levels of Klotho and
FGF23 and growth and development indicators of infants in
SGA group on 7th day after birth

Relevant Klotho FGF23
index r P r P
Gestational age 0.643 <20.01 0.705 <<0.01
Body weight 0.562 <0.01 0.560 <0.01
Body length 0.560 <0.01 0.575 <0.01
Head circumference 0.459 0.005 0.496 0.002
Chest circumference  0.502 0.002 0.580 <20.01
Kapu index 0.504 0.003 0.480 0.004
FGF23 0.382 0.024 — —
Calcium 0.159 0.362 0.376 0.030
Phosphate 0.595 <0.01 0.460 0.005

—": No data.
33 i

Klotho J2& 1997 4F Bl KURO-O %5 " 75 /)N iU 7Y
ORI — R FEA, HAES R A IE A
Klotho =% 1 014 D& FERR 4 WL, AHXS 7+ Jia &

29k 130 000, 4 J& & 1 il Al fiff Klotho & 1 1% 41 Jfd
HNAE I AR, 7 AR R M Klotho 7,
B Ry — 38 2R DR 177 e 0 0 810 L9 L PR Y YA
I, #LﬁfGW&W%ﬂﬁ“iFGW&#W%W
WS 5N 2R 4 i 55 38 4R . Klotho
i%ﬁ%%ﬂ%&%ﬂ%%%%&*%%ﬁ,
OHATA % ™ Bk 7 AN 8 Klotho B TE o
INIGUEZ % " W9t k8 : 5 AGA HLE, K= M
JE A SGA Ji #% v Klotho mRNA 2 ik /K 3 b & 1 i
B P 2N P H AR . Klotho A F 98 i 5% A 4R KA
¥ 1 (insulin-like growth factors-1, IGF-1) X} IGF-1
% & (IGF-1 receptor, IGF-1R) % [ i % B
(protein kinase B, AKT) ¥ %, =~ Klotho 1]
AE I 3 I TG B P IGF-1 3% Pk 1M 5 w15 Y
BIL ALK . IRILMAEREET R Mg A
B, EFENE A E R - -IGF LA
g yEay Y BEEE Y BN SGA NG B R A
i IGF1 KB AR T AGA, H IGF1 /K5 #
Az LM & B KA C Kk, Klotho 38 & 410 i 198 5

R ZARMIGF-1IR 0 A & B 1k, FH A5 B 5 = A
IGF1 R 5 mfe s, Mmix e ILAK k& ™ E
i, L, Klotho AT BETE N SGA I &k Bk &
FARHEREE T REECEEM.

T L E I iE Klotho 7K °F 5 4F #% Tt M
bk, HIJLE W Klotho /K i FHAEM, HH W
JLEE’J Klotho7k¥mT R, THeETH
PO RS R SR AR L REE L B AR L
i)ﬁ%zliﬂlf@%ﬁkﬁktbiﬁc, A JLIBE Al v
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Al ¥ M Klotho /K V- B & TF =, 278 AT g J2 i 4% =
A T Klotho, ALK B H5AGAH LI,
SGA B A LA JF 55 7 F1 14 K i ¥E Klotho 7K - B
R, 5 FRANKLIN £ "7 () #f 5% 45 3 — 2,
A Klotho 7E 1 A Y21 2 14587, 24 20~30 min,
PR I G 32 i 48 R0 BE S 2 W R 3R R R g . AR
FEER BN WAL BB, SGA R AGA
17 Klotho 7K V& ¥ Ft i, H 2 A JLILE Klotho
KB TR, SR R W 0 A G E
£ . X5 SIAHANIDOU % '™ {4 #F 53 45 3% — 5,
A HE 2 Bl 2 G W A AR S B R AR LS AR
B IR B W 5 3, Klotho B4 J8 R0 48 WA B4 fin . BF
¢ fion: Klotho iR BU™ 1T 18 d FIHAEJF 55 1R
L, HEHES4RFREFHEI . B
J& Klotho J= £ 1Y AT, KR4 B S0 58 76 4T
URIEIHIE K, 2 JLTE BB B 2 5 s A SR A
) 1) B B, (FEC T RE 0 oA B, ELT AR LI B /N
BRUE R 5 R RS AR 2 IEM R Y
ik, 5% HIJLAAGA i, B7= LM SGA B iE
SEA K TIRE Y e 2%, T RE S BUR R LA SGA & R
Klotho /K F-R#AK . Rl AR J5 H 38 m, B A= )L
JIEZE5 K Ry e A5 3 i — 2 583, {l Klotho B & Al
GRS . AMFIEEE R PR . SGA A5 I Klotho
KSR K KB E I Kapu 58 055
ZANEREFEWY R R EEAEKER, nTEEH
F Klotho FJ 42 i /5 240 At s 2R 234k, 2F i 46 37 2
JU PR M 5 8 50 L e /N B 2 A 4l i
r, Klotho #1198 T 5 I8 17 48 M 53 kAR 2 mRNA
FIRKF TR, ] Klotho 3 K AT S 2018 D7 410 i
A bR B mRNA R ik K FEAK . Klotho i 1] LA
& i T R X A K E (growth hormone, GH) 1)
B Ry, AR T AR AR, e 2 A Rk
ZREFRY TN, R ILAEREE .

FGF23 J& — i 5 m s A fy ge fe B+, &
BAE B R AR B A0 AT S A B K
W o FGF23 5 A B b /N BRUAT g BoA & B I iE . &
BEMLGE . T EE A A K AT IR SR, M
FGF23 i % ik /N B 25 th BB i o A P26 9 A
Ak & %% Y . FGF23 5 Klotho-FGF % {4k
(FGF receptor, FGFR) E & W4 A, Ml B ki
Uity B /NG RIR 2% B AR B D IRl % 52 B 11 (sodium-
phosphate cotransporter protein, NaPi) -2a #l NaPi-2c
W3k, Bl /D B VR T B A s, 38 n PRl HE

AT T AT I RE Y. QAMAR SE 5 a4 I 4y
W AR I FGR23 K, KB H 5348 JLH
AR E . BAEBRKMLERIEMXXR.
LINDBERGER % " P74l 7 92 Fh B} 44 1 2 11 5
BOL I AR B s 3 m iy & &, Hh FGF23 Fik ix
HhRfEZHH (standard deviation score, SDS) 22
MEEMXER, ARG RER: SEHILK
B, W7 LA )G FGF23 KB BRI ; AGA 4L
B, SGAHHE JLE G FGF23 K - B B R Ak . Fif
A e AR, B JLim i h Klotho 7K1 B i
FhiE . FGF23 KF W] W BEAIL . Klotho 6= 4 5 Hl
Xt FGF23 M HikHr, Bk, B & B IE 2% iy 42
e ALY H Klotho 7K P Fh , T B4 el st 5 4 il XF
FGF 23 W&tk . 4k, Klotho MIFGF237K 75
/b R D Z I AFFE M TR . e 7 R
1, 25-—R4E4 %D, [1, 25-dihydroxyvitamin D3,
1, 25-(OH),D,] W iE [ 842 Klotho & F #& ik, i
Klotho % 2 5 ML B iy FGF23 15 546 5, 1 i 41
Hil 1-a RALBEN S B9 1, 25 (OH),D., 7= A il 2458
LB A S 09 1, 25 (OH),D, 2 f# AR, 4 il 75 28
1, 25 (OH),D,/K¥-, FGF 23t a] yak /b FFAR 55 I i %
(parathyroid hormone, PTH) A& B A4 =
Bl BT A LR TR B, ok A BRI 4EA R DK
SFFEA, A PTH 4036, M 48R 1 45 7K F, 2
/R FGF23 7K 3 B Ik AT fE J2 #L 1A 09 48 6% Pk s i o
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