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HIRGLRS A FGE23 5 Crosslaps ML AN S5 20 #r

p&E, FARAT, ZARE, X KK

CLBRPG L L2 e R D A 35 W58 B . BR VT DU 7230015
2. VG A0 K2 BB MR = — O — BB, PRV T 723001)

# OE . HE AR E B (Osteoporosis, OP) [ 3% b J& iM% 2F 4t 4= K B F 23 (Fibrobalst growth factor
—23,FGF23), | BRI JACHE C R ui Ik (Crosslaps) 5 25— (OHDD A KV 55 BB A8 A 19 & R, 7 ik ¥ iy
R AN TR E 32 & AR 48~90 X (OP 4D) . 5 21 A AR 31~50 % O BRALD) SR FH B K G 928 Wi B 5 A6 U
ShJAE I FGE23, Crosslaps & 25— (OH)D /K2R F 4 3l i i)k 2B Ak 43 87 430k 0 I 45 . I ¥ JG ML 9 . el 1 ol i il
(Alkaline phosphates, ALP) /K, 34 OP #£3% 25— (OH)D 5 FGF23,Crosslaps., Ifi. £ . IfiL B 9 A7 36 P 347 43 4 %
53 £ % H k4715 % £ (Bone mineral density, BMD) Ul i B B= 2£ 52 AR 24 4 R 48 OP BB 38 B fedt B A B & B R A 7
AL Y] CHEE Yot 3 S R H L2 ER AT R G AT S T 2 40 . 4531 . 5 0 HRAL Hh %, OP 41 28
F ¥ B FGF23, Crosslaps /K - 83 FF & (P <<0.05); OP 3% g 25— (OH)D /K V5 FGF23 #1 X &5 H
—0.012 2,5 Crosslaps #H¢ RE R —0.231 7@ 1 B HLUE ST =% 000, OP & # /N R VYR E & /R IR
o FBN IR 3 9 A (P <C0.05) , OP 41-p /N B[] B 45 ) HR 20 48 35 38 K (P <C0.05). OP 8 35 76l it B 31 ( Fem-
eralneck, FN) , Ward's =Zf ( Ward's) & % B 5 % IRZA 54 W% 20 (P <0.05) Gl i AR = Kl & 3 OP 4/ X
F B G EEA T B NGRS A i R B AR L 4598 B BB PAAE SR LT o FGF23, Crosslaps [ F7KF 5 25—
(OH)D /K FAFFE — R AH G 48 78 HAE B AR T 5 9 I3 /K AR Ak L DL R = 38 22 IR0 1 O 28 AT 0 5 J00 6 6 A6 1) 12
Wr Gy T RS2

KR B RS A 4 K R F 23;Crosslaps; 25— (OHD D B AR & W B AT 52

FESSES:Q593.6 XEARERD A

FEIRHRAE (Osteoporosis . OP) S Fit L4 £ sk 4> 585 /0 418026 Wit 55 2 B
TR AT XU, P 48 2R Ay M TR AR AIE F) — b 4 B PR 1 S AR R R T G DA A P 0 22 5 M U8 R KT SR B S 3
B R R A B 0T B A BN H L L B FR O 4 28 5 B 56 A i (Postmenopausal osteoporosis, PMOP) .
60 % LA b4tk OP (RN 25% % 50% , H OP 1fi 5 & 8 I i B & h Ltk H 2915 85% .
T OP B3 B Fe A, B AU =L, S Bl i i A5G 1 FGF23, Crosslaps . 25— (OHD D 85K P & A A8 4k
e BTN 1Y I R A2 W b AGE 1 5 B AR 2 S 08 B — 8 SRy PR, T8 125 X R AT 191 B7s B TS 3 A S DA %
TEVA YT HAS REAR St 52 17 1 A3 A= A 7K - DR I 3k AOF 7 1 38 v 5 8% 3 A AR A 6 PR 77K 22 Ak 6 8 i
G R 12 W B s T A B RR I 7 ROR B PP AL BT — 5 8 . FGE23 J& — i 3 275 40 M F0 1 B AT 4E 20 i
F TR T 5 5 5 B AR DT RIS TR T AT 44N K P T (FGFs) 5l 1.
ULAE KA BT & B, FGF23 HLAT 58 K A 19 A 44 % D Dk e R AsE R Z — . Crosslaps & # &
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1 MRS

1.1 —fg&E#

2014 4 7 J1 & 2015 4F 9 A FEPG L 38l R 24 BEFBibtE = = O —BEBe 18 BH2 B B B iscia i R B B
BT B I AE BE S5 A R A 53 ), b &2 i B AA A 32 L AR 48~90 %, F 1 (73.59 &
8.22) % kK OP 41.21 Z L VX AL & 412 0 1B AR 31~50 % P 34(36.805.41) %, B X 4.
1.1.1 4 4

NS B L2 R IR TR IR 5 2 OB S0 8 9 N Bl Sk B 4R 5 s 360 . B v 22 3 38
Kp B 2R Bt R = — O — EE B4 it
1.1.2 ik 7

TooK S — W (Fisher) | 7 W L 88 267K L 75 ARRE e W D 20 Y L 22 5% W I8 (Sigma) 8l 12 #h 9% 0P
(PBS,pH {A 7.4) (At 5% &5 B B A= W HOR 23 m]D TG S 928 W B 72 120750 & (IDS ELISA 96T, %2 [F Immu-
nodiagnostic Systems Limited) .10 %} #b R 4445 (EDTA, pH {8 8.0) » HoAth A< b W 128 51 45 Sy 52 56 28 B 5% 4%,
1.1.3 ¢ %

{5 8 5% Y6 5. i 5% (Nikon Ti-S) . if #7{X (BioTek Instruments) . 7 4] B AL GE F i # 20 540 B #L
2265) & RETE LR 198 1A (ZNCL-S, 3] 7 2 AR (R A B w1 4K HL (Thermo 28 w)D 4 B shZE 4L 2 B
ACCH 57 7180) JRUIM X 288 %% i 1 (Prodigy) 18 i & KA B W Ceppendorf) L 43 A K- (TB— 214 4t 5( 9§
FEF AL B4 BR 2 7)) L BE BT X G4 HL(PLDSS00 B 1 3 ) £ B 7 % 4 A IR 23 ) . — 80 C vk 4 (SIE-
MENS) | B #AE XTI AR A AR 12 R CHEAR DLJR A DD (8 88 R4 (SIEMEENS)

1.2 7/ i
1.2.1  BRelsE

Ha B E AN G A NS = b R R E B B R RSt E R EFARE
s B S L BT AN SRR T 4 CUKFEREE 24 h

F120%,50% .75 %0 LBEBE R K RAETF 757 L Erh BT —20 CUKFE. FRREA IS — i B0 Ja 4 h itk
745, 2 ) .

1.2.2 HA Ak

Ve S TS5 A pH H 7.4 0.01 mol/L PBS % 5 W, &K 10 min P2 420 2 5 HEE.

JBE45 i 1026 pH A 8.0 EDTA B FHEAEE KA 2 45,4 CLAAAEES 4 J & 2 d il 1 K.

JR 7K A R B 2B B 7K, U 80 %6 1 2 3902 LB 2 h,95% Zf# 2 h, 1006 ZE 1 1 h,100% Z
f= 11 30 min.

BB 100% B ZHZEGAR =1 DALFE 30 min, “HZE [ 43 20 min, = H 2 ] 4031
10 min.

20 Ay K A W TR R 65 CRlfb . 2 BIURE T (0% 1T 0% I 4532 38 40 min.

(ORI L NE RrIEDRLIEIINOR: N
1.2.3 AU R

IR P 6 3 1 i ke P A 390 018 G AE D7 A K LR B T /N AR B b 35 5 K /N AR B e TE U0 e BIL Y e e i
F K UniE 5 AT R Y] R R EE S 10 pem, I G2 18 4% Bl e 6 TR o8 B

W R« 6 T W R A Ao 9 B R T — T AR IR K R —/NBUE R B R R A T K L 218 BT
WP S TR AL LN E 45~50 C.FEl5 R 248 R IT WK 40K 5 Bl 22 A 28 18 /K W 2.

R BB A B 37 CHUAE P TR 24 h
1.2.4 HQE §:fa

JIE 5 K LA ) B T OR T G T RS 10 min, FREF H R ST 10 min, A EK S
eyt 2 — 2K 2 W, AR IR 5 min.
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K A BT 950 LWEL90%0 L WE 800 LE 7006 LTE 5000 LW, L B ZE /K K 2~5 min,

Yo, 45 U0 Rl IR AORS Y e (4 30 min, R K 1 min, 1905 BR £ B 5S Pk 25 750 AR e 0. I o i
0, 43 70 76 L1 .80 6 L .90 Y0 LR AR K 2 min, 7E A FH ALY G €5 6 min, Bifii5 FH 9500 B
TooK CBE R IRFEATB K - BN 2 IR 5 min.

B AR L L ~2 W, 55 EaR gy B APl R 12 h
1.2.5 I ik

BRREBRESEHIKCRIM 5 mL,3 000 r « min~ ' &0 6 min, L E T —80 CUKAH AL, LLE& G .
1.2.6  [fiL 3 460

f#i Ffl Serum CrossLaps ELISA iR £ , #2135 42 15770 & U6 15 2647

PO A8 4 — P LR o S G, 5 HUIR % & W (Incubation Buffer)$% 1 : 1 : 100 {R G54,

WEE A 50 pL B 1] ] & T B0 P oA 150 pL LI RE A L 2 55 S PR RS I 4 L 7E S I T (18~
22 "O)W#E 120 min.

PRV AT 300 pL 781K 1+ 5 B Buffer ph Pk g2 £ 4R 5 K.

BEE S B A SR IA 100 oL B AAF] 76 B EIRFE FME 15 min.

2B AN LRI A 100 pl BRERZ 1k 6 R R

W JBE N e ] Tl A S 19 516 B A e 0 4t

FGF23 [+ & J7 2 7] L.

M5 | I & ALP & 5 35 F 4 A 8l i i A6 Ak 23 B 430K
1.2.7 ZBE#Rm

i FH = FH AT X OB R R AT XS A 4. 32 338 00 BN 4200 50 4057 359 Ay 48 950 4 4 A v AR A3
1.2.8  H% EE A

i FHALRE X 2 %5 B {ONT S8 25 M R 2 M85 G 0 AT 40 48 52 3 38 340 SR LAY A o A4 057 %o B 1 ~
4 CL1—4) ZEDEE#i( femeralneck, FN) . Wards = ( Wards) M (Troch) & % B #4740,
1.2.9 BHERR

f# ] Nikon {8 B 2¢ 6 b 5 X i e € (9 U0 R A7 8 L B SRR AR I 7E 4 X (10 X .20 X (40 X %558 WL
S B /INR IR B B PR L B B0 . B BRI /N LA B BSR40 R B A0 AR A A B0 E AT BROR 4R
1.3 ZitZFaE

fd ] Tmage-pro6.0 34 Xf i LR HEAT 737 B S FEAS BEWCER 6 250308 J5 BOT- S (8. i A R AR 08 )
F SPSS 21.0 #47J5 2243 B ¢ K36 [A1 VA 43 r , 45 R . P<<0.05 I 22 R Se it 27 7 .

2 & R
21 HRKE LB RARNFEZIWER
o B AT, R R B TR A /N R R R R E R L2 BN EE B E RS BN

AR Z . OP 48 /N B i - A W7 2 B /D BRI EAOR B il P 5K (L IAT 1.
22 BESHTEFZN
i 2 AT SR A R OP 4188 /N B2 R BE 5 00 IR 4 P 858 2 25 0 /b . OP 4 & /) B[]

BN B W 35 1 O B /NIRRT R B 3 3 OP 00 B2 1 35 IR, 22 A e i 3 L (P <C0.05) . (L& 1)
x1 BESUHER(rLs)
20 7)) n H/ANREE Tb.Th/pm BN E B Th.Sp/pm H /N AL ] Th. Ar/ %
OP 41 32 94.524 7+39.226 1° 140.579 9+63.867 0* 40.320 14£17.379 1+
sl Bt 241 21 132.356 5438.599 8 95.224 3432.058 5 70.267 5+15.569 3

0 P<<0.05 5% HRAL L 5.
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23 MEEFRULER

it Elisa 550 &% 2 20 ABESMNE I 25— (OH) D, Crosslaps, FGF23 & #5E , K 4> A 20 1l W 4 443 7
AR 2 2 A0 JE I A T BEAT 20 Hr R L OP 4 Crosslaps K FGF23 & ¥y vt B4 B 5 TH i . 2 38 G it o
H X (P<C0.05).0P 4 ALP B4 B & 5 by 22 7 A e i 2 28 L (P <C0.05).25 — (OH) D, OP 21 ifiL 45 . il
T 35 0 B AL A T AT L 22 57 TE G 2% 3 L (P =>0.05) . (L3 2.)

A XA A iR HE 10X B: OP A& FHasm HE 10X

1 R RALRT OP AL i AL

x2 OPHRXMRBAMFEIERILE (= 5)

1fiL 55/ 1fiL 5/ 25— (OH)D/ Crosslaps/ FGF23
HAH n ALPU - P!
(mmol « L™1) (mmol « L™1) (pg+ L7H (pg+ L7H /(ng+ L7

OP #41 32 2.210+1.087 9 1.201 1£0.162 5 87.905 4465.162 7  9.478 7£3.147 3 1.051 2£0.531 5* 28.929 54+15.209 2~

YRR 21 2.372 7£1.103 2 1.255 1£0.108 5 77.001 0439.218 5 10.636 84+2.957 5 0.487 54+0.104 1 12.860 9£7.735 0

7 P<20.05 50 B4 H &L

24 OPEEMFBH 25— (OH)D EHMZEFHXESHER

A AR AT OP % % 25— COHD D & B 5 AR IS M1 ek —0.156 9, 5 5 56, #8725 —
(OHDD & # AR % B i gk 2. 25— COHD D & 455 055 | it 9 ALP 85 45 3 52 10 A5G, £E 4 A I+ o
B LAY S B R 32 F 25— (OHDD & & .25 — (OH)D &5 Crosslaps A5ty —0.231 7. R M. 5
FGF23 M3k —0.012 2, Ry fa k26, (L3 3.

£3 OPEHF 25— (OH)D 5HEMEAFHXE

i H A ik 1L W ALP Crosslaps FGF23
r —0.156 9 0.230 3 0.033 0 0.009 8 —0.2317 —0.012 2
p <20.01 <20.01 <20.01 <20.01 <20.01 <20.01

25 BEERMNER

3 ARl XA X B 4 B SO A2 X S R B O 1 EAT 4 4. A5 T EHE 1 ~4. C L1 —4) (A2l i
H Wards = KHEEM N BMD A T (6.2 5.OP 4L EHE T (5.2 (&, 2200 %5 8 BMD. T {8.Z {4,
Wards = BMD 5 Z {5 ¥4 0] B2 i 20l /0 22 R gt 2% 3 L (P <C0.05).0OP 24 Wards = T {H, KH
FE BMD, T {55255 BMD, T Z {83800 B2 22 5 8 3% (P<<0.01) (WL 4.
26 HBEBEFERMNER

i 0 2 TR X O R B, OP A iy T3 5507 #h 2 2R B ™ L AR X0t R B0 BREHL B OE BE A BT
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T

B L 22 /N, OP 218 /N R Bl B8 4L 75 24 B e Je A 7 A o, % P eI LI 2.)
RIS

F T B B AR AE (Osteoporosis, OP) 5 B OR T3 @R AT, M i 4x B 1 5 S BE il b L L4
FaB AL 513 A S AR bR 75 0 L3 75 A0 . FGF23, Crosslaps » ALP 45 % 25 728 Ak [a] I o 4 R B A 405 511 A 114 A
PR A5 A 35 Lt 30 25— (COHD D /K & A A8 e

x4 OPAEWNRASZTEAEILRK (L)

OP 41 (n=32) R4 (n=21)
i B
BMD/[g+ (em?) 1] T 7 BMD/[g+ (em?) 1] T VA

MEME(L,~y)  17.273 84+114.281 1 —3.134 6+0.868 0  —0.855 5£0.732 * 1.237 5£0.907 1 0.324 5+1.503 8 0.310 2+1.715 8
e I 0.633 14+0.088 7~ —2.482 14+0.7454* —0.507 120.655 4 * 1.022 340.169 6 0.763 6+1.411 6 0.900 0£0.907 7
Wards = 0.430 14+0.080 3* —2.996 4+0.537 824 —0.632 1+0.547 1* 0.826 04+0.215 7 —0.154 5+1.064 3 0.190 940.762 2
AL 0.521 240.069 74 —2.200 14+0.648 14 —0.807 7+£0.853 9* 0.868 14+0.161 6 0.927 2+1.505 4 0.872 7£0.973 7
4 0.654 84+0.078 34 —2.478 64+0.626 8~ —0.921 4£0.666 34 1.068 040,147 2 0.727 2+1.134 1 0.736 4+0.690 3

e P<<0.05 SRR A, & P<<0.01 5XF IR L.

A SETRZLEE X YRR B:OP 4150 X i g

&2 XHEALA OP 41807 X Jeivds

FGF23 J& T FGF FIG M) — 51 . 76 B 41209 b B0 40 43 6. 32 L T RB 2 38 3 V83008 B — i U [l 5% iz
1 NaPi2a, NaPi2c fi #F JR 8 HE I, 300605 /48 X5 il 12 h 35 WOk 815 1R N B R Sk K 7 | T H 4y 454 h
2B A 3 1 Klotho 2 S G 07 s AR TE B AL 2 33K, DR 5% i A %) 52 ey = 8 2% 3 3o 981 3 05 gl vk
TS A FGE23 5@ 3 T M 1— B LR (Cyp27b1) , i 24 — B 5L ( Cyp24al) 43 Hlfd 25— (OH)D
FR A5 BB 7 U6 55 0 A BE 7 38 58 L AT R 1 25— COHD D /K SE i F 25— COHD D K B B AIG L /N iz 4
TR IR 11 W WA 7 k5 (A P KO BRI TE AR KB L 32U IV FGF23 R F-7KF OP 4 0 4l
BT . FGF23 5 25— (OH)D 776 fu A 56 A 25— (OHD D 7K OP 41 %t B8 41 % = 541K 25 — COHD
D 5 1y @ A7 A6 15 AH 5 L P S 80 OP 41 i 8 7K - 35 15 % 24 B R ARG 5 SOk 4R 8 A A

Crosslaps J& 4 R P35 WA BT bR 8 22— o B 02 B WOOVE T 380 1 Y0 5t i o A I R e o /9 R e B
A — R, o TR IR A A S b L R e R LAGE A I Crosslaps 7K S K SN A P - AR A5 L.
FEAWFFEH OP 41 #3135 H Crosslaps 7 506 HE 241 8 35 T i o JH D DR 21 o068 s R 6 45 58 5 30| T
WO I 5, 1 7R D e figp 38 48 s g LR 1LV Crosslaps 7K P34 .

FEIR IS B A X 53 44 A I E AT B A SUR B 2 T E B RN AR E R AL 2 b 32 A4
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PE 24 A A [ R BE A B BT P A 38 e E— 28 X HL M R FGF23, Crosslaps. 25— (OH) DL 45 . il #% L ALP
H 0 B DR BB A 5 | A A A L 3 2l 3 5 B OO T R L i FGE23., Crosslaps , ALP JK-F- I & i &
B 25— (OHD D MLF5 ML 25 5T [ o 1 T A B 7 g LR A0 3 30 O /0 8 D2 8 AU /0 232 1) o R
0 TS WAV B o L /N R RR T 20 AR D S5 DR G, AR TR R TR BR A TR — R A DG PR A X LA I
B LB DL B KO AR I AT — i R

ST AR RS AE T FGF23, Crosslaps, 25— (OHDD = 4 AT 1E g B I b e LB < 6T K FJa
(Y — 2H B AR bR A WF S I 7R 7 B B AN (9 TS PRSP K BMD K U 2 AR 2 2 4R DL B HAK AR
FGF23,Crosslaps 55fAQHH bR & M AEVR ST I ARG 3 AN A 2847 BT UG SR BT S (5 B0 7 ah e 2 )
1AL AR I 00 2 25 L) B DR 7K ] A 2H 2877 A 3 PR R 22 T R I S 0 11 B R R L 2 )
BAnyr AR A T A9 2% i H. N 0L FGF23, Crosslaps, 25 — (OH) D &5 [N 57K - 1 48 46 X T 15 s A 19
B 53697 $E 2% K.

2 % x #
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Detection and analysis of fibroblast growth factor 23 and

crosslaps serum concentrationin patients with osteoporosis

Luo Zhiheng', Li Yali*, Wang Yongji', Wu Jie', Zhang Bo®

(1.Vitamin D Research Institute, Shaanxi University of Technology, Hanzhong 723001, China;
2.San Er Ling Yi Hospital, Medical College, Xian Jiaotong University, Hanzhong 723001, China)

Abstract ; Objective: To explore the relationship between osteoporosis and peripheral blood fibroblast growth factor—23

(Fibrobalst growth, factor—23, FGF23), [ type collagen cross-linking C terminal peptide (Crosslaps) and 25— (OH) D me-
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tabolism in patients with osteoporosis (postmenopausal osteoporosis, PMOP). Methods: 32 women with osteoporosis were se-
lected, aged from 48 to 90(OP Group), and 21 healthy persons aged from 31 to 50 (Control Group).FGF23, Crosslaps and
25— (OH) D in peripheral blood were detected by Enzyme Linked Immunosorbent Assay (ELISA).The use of Automatic
blood biochemical analyzer to detect the serum levels of calcium, phosphorous, and Alkaline phosphates (ALP), and to analyze
correlation of 25— (OH)D, FGF23, Crosslaps, calcium, phosphorous in patients with OP. Bone mineral density (BMD) meas-
urement and medical imaging detection of 53 subjects. The femoral bone samples of OP patients and healthy people were treated
and observed with embedded in paraffin, sectioning and H&E staining. Then, the morphometric analysis was carried out using
the pathological image analysis system. Results; Compared with the control group, the OP group's FGF23 and Crosslaps level
in serum significantly increased (P<C0.05). The correlation coefficient between OP's serum levels of 25— (OH) D and FGF23
was —0.012 2, and Crosslaps was —0.231 7. Through the analysis of Bone Histomorphometry, the average thickness of the
trabecular bone and the percentage of trabecular bone in OP was significantly decreased (P<C0.05), and the spacing of trabecu-
lar bone was significantly increased (P <C0.05) compared with the control group. The bone mineral density of the femeralneck
(FN) and Wards in OP patients were significantly decreased compared with the control group. By imaging examination, the X-
ray film of OP group was found to increase with the light, and the trabecular bone became thinner and the bone cortex became
thinner. Conclusions OP patients’ FGF23 and Crosslaps factor level in serum were correlated with the levels of 26— (OH)D. It
is suggested that the changes of serum level of bone metabolism and the relationship between the three can provide reference for

the diagnosis and treatment of OP.

Keywords : Osteoporosis; fibrobalst growth factor—23 (FGF23) ; crosslaps; 25— (OH)D; bone markers; morphometry
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