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B AU A AR 5 Wi PR IS T 95 Rl

PEAEFLRRRBMFETT RARS 2

B AR SR IR . BRI A I
BB I BHCER, BRI AR EY
A RBCE RS, EHEMUSHEERAZE. %
HZW . BT AR IT ROF M M E B R AR, LR,
BRI AR R AR & R R, RN A H 45
Iz R, TEschRpi A, & ER ThREY 8
i, LRERM AL, SEERE. RK
B SEREERRER, BaFHillin, PHEEE
SEREMHBT RERTSBFREARRE. 8
M LMBIE A, R4 B & 2 R R HE B TRAN AR 1
FHAEEBBESTIEH (U.S. Preventive Serv-
ices Task Force) HEFFBIF B (FHsF 1),

BB S E RN AR, 525 HMm
HARE—H, FHEAEKRE. Z&. RNFES
g FHAESHSHAAHERPEFZR
WY, FLURRRERSH T ATE8. I
W RRBHAAR R RSN R SS
SIBEEMIE R EESEERE, WREREE
B2, i a NP & AR E .
PRI, W R b LA e A T ot B b ) A
FEYIRIMEORER, (AT A R & M ARERE,
LT AR (K A AR S ) SRR SRR
AR B B, e S a A Cist
TR AR A B AR E Y (bone turnover
markers, BTMs) .

BRBAREY T KB A AR S . &
REPRERER MR EY 3 K, —RENFE
PIEERRMES . M. FRESFIREES; B REHHE
MEFEAREER D RHAET Y. HRF MR
% (parathyroid hormone, PTH) FlA{ £ 44 K

SBIEEE BEEA, E-mail : 18980601309@ 163. com

F23 (IR HEBE N LB HEBE &R, fiberblast growth
factor 23, FGF23) 4. BTMs W45 52 B 8% 40 M5
WS EREREK =Y, BEaNEER
REAE R BR R, ERRBE AR
HREEBRES, FEFERVBEEHREESE
K-

— R AR

m4s

M543 Ay 1 S ES AR R 45, R S R A M AR
SR EASE TR, MR 2 50% 1 2555 HEH
EREASS, B, miF 85521078 5 EH MR
W, TRSE AR A NS AT, W%
ERTHE (PRERE, 4R D MBRER)
MRS, REE HER R B ESAREPIR S . A
ME S EFSEERE 2.2 ~2.7 mmol/L, /K
KMMABFHEE, NMEELEHES. MBHEE
WA R MR R (R 1A %), Jf#fT
KiE. RIEAR: MESHEIEME (mmol/L) =i
M E(E (mmol/L) +0.02x[40 - (IFHEBEEK
J# (g/L) ], MLifFesss—AeEo Tl fh & i 8
R4, W] S A5 I E SR, HOE K
H (1.18 £0.05) mmol/L,

Jiig::

MERHTIBEA 129 5EA%ES, #BAE
Ll H,PO, " 5k HPO,”” B PR, MAFAIE
WEETEE R 0.97 ~1.45 mmol/L, JLEN1.29 ~
2.10 mmol/L, FIdEIL#%F &) FEHFE 3518 M
B R e T IR B R R . AR D
FARARZRIIGEGRIE S, 7] I BRI W
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FRAHER D B2, RAMHR AR RFE
JRINBETUHEAE . TR RS ATE. B/ NVEHIRPER
HAt s/ NEREE, TEFEENE, OBSZKRE
HE (FFAEHEAR) MW,

RE5

iR % F 24 h JRE5HE T B BUR 85/ R LB
PR I B PR A HE T K - TER B EA R ERR R
T, 24 h R TR E, BEHERLT, 24 h
FRESHE H B K F 7.5 mmol (300 mg) 745K
iE s RS RRE A Wi E R A RS HBA R K
SHEHBEMMAS K EERE, BRiEEANKE
WA i

FERERMMERER: (1) BHRALS;
(2) WY Rz AR (W PTH MAE . =¥ &K
FSEME . &P RBEEME., FPNERTE.
P E B SCEEMES);  (3) KHAH
(4) BHEREERYE; (5) £ERXRDLRBHT
#; (6) ZYR (o LBEIE R, MF
1,25(0H),DFIMmESF &) . FHE RSB/ H EZ
HZ: (1) #EEDRZE; (2) REHmETE;
(3) fafRm/ & HAAESs o

73

WK b % 1 24 h JRBEHED & . PREE/SRALEF EE
{8 2 BURBEHEMK . IREEHEL B Z 2 E KB
W, FTEMAERETHE. BHMKARMOBS
8. B/NERBHEN RS NERE R R E, (KB
MLSE A R BEARRAR, BRI E A S SRk
Msehn, £ WF PTH it £, & FGF23 [MLAE,
LA RSEAE | B mE B R AIE S

BRFBEHE

WEED

AL D BATERAMNEERE, L4
MR E TS, (1) {235/ 00 B R
(2) EHEMNEEBERIE (3) RERTYR
B, BT IR AN, % D B
BEG. MERZ. CNERSE. BENBHE
. AP RGO RE A TR

YA D RN BRI 40 R, (HE
Yk SRR TR 1 IR R . 25 Bk

2 D (25-hydroxyvitamin D, 250HD) 7EM B+ 5
BEEDERBEALS, FEPA 2 4, B4E
D EKRAN EEMAIERX, ERIAZERH
EHSENE W, BAEBEEEK1,25(0H),D
R 250HD 4 1o RABREAFHTY, H¥ =W
N4~6h, [MEKENH250HD HT3Z—. FHilt,
I pR_E HE ) 25OHD A i Bk MR 4EAE R D B
FRA (Mt 110-3A 40), T 1,25(0H),D Ak
g £ D ERRES, AEEFAEN, U
FAF R REHE AR I K 5121

AR M 2 U R MLYE 250HD ¥ M &R,
{H iy Fizgkrtnt B, ARTIZMAH. Bk
RN IR R B E s, [V 1,25(OH),D
PSR pe k., BRI 1,25(0H),D B
faE, B FHWEMR, MEmEgEbiagEd, 3
S AMNERETE A R D RN, RN AR
LT 250HD,

ElrE E 442 (International Osteoporosis
foundation, IOF) #i¥ Il 7 250HD { T 20 pg/mL
FIRYEER DR, 20 ~30 pg/mL HHELR D A
&, ZF A 250HD K¥& T 30 pg/mL o] B {KER
EFERGE (MR1T-2B %), TEEENE,
1% 250HD K F-5 2 A, sl &, FHEN
EYW, WREMLMEREER D BRZ AR
(I BAT IR B xR g A E 56 A B B R R
W, FESHORTRERELERER, 55 F U
b YE 25OHD V-2 18.0 £8.4 pg/mL, 4
HFE DT (<20 pg/ml) KIBKR43.8%, %
HERDARRRZ (<30 pg/mL) HBREFL
86.5% ; £ H MREf &R A, 30 X LI E
4ok 250HD K T 20 pg/ml By LB 72.5% , &
F 30 pg/mL i H Rk 95. 0% o

RRFRE

PR S50 E 4E M A LR 4 i i PTH &5 84 A8
SRR . PTH (FEAEINREAE: (1)
PRAGE Y. I RBEERUOF A LR D
TR IEAL AR (2) RBCETE A A R,
{EE 00T LARSOE i o5 £ PR MR
R PTH WRBESBAR, F R 2 min, TKE
JoiE R PTH R Bral T4 PTH JU%E
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1. PTH € J5

E-RFERMAE PTHH CmA B, A8
HiEFBTR N 5efn C A B, #t—Pi s
KBTI, BREXaEHEA55%% PTH MK
AETER PTHT-84 1B, 58 = (BN faill B4 4
YiE YR SR PTHI-84 727, W] LAHEER PTHT-84
T, (AREHER N gy BT, SR
N ik BA, Al aiRZE, LER N RE TR
FAPIAN B T BB AR 43 S £ A PTH [ N-R 3 Al C-
A, Kl PTH1-34 5 PTHI-84 HZ R AL, BS
PTH4-6, PTH28-48, PTH39-84, PTH44-68 , PTHS53-
84 L)} PTHrP1-86 & H 2 LR R o %771 AT X4 K
ZRIEE AJEF R PTH #TI0E, BEA X 7
PTH 5k PTH /38 §5 MLAE

PTH 5% A BT EMBFBERSHZ W, HF
SRS RS TR (MR 10-3A%), &l
FEESEZEEREZ2.0~8.6 pmol/L,

2. PTH i 5 fy i R 18

SRR R4k R A AR SF IR DIBETLHERS, A
aImes. PTH, [mBsf4eE & D KF—E o,
AUE MR E S SGAEE ER, 5 M8 REIREL
BIEERRR, 456 RS ThRe KA 8 A FRAE M
B F IR RAE A5, R MR IRZ RIIEETT
HERE PTH AR FEFEAS ~10 £%, BB AT
EEHE, TEREAVE. SRR RFRYIEE
JLERE THRNFENMARERNVER, ¥LT
DAFESL: (1) 484K D S IE rBuksk & 1t PTH
Frm; (2) BREERRIE PR ER M PTH ('H
/NERE T R R 40 mL/min DL A, PTH F & E B
8); (3) KEABGRZIE. & AE ARBE M AE;
(4) £MEEFEMKSE0E; (5) 8. B, i,
REFBRRR BN & A 5 A 4k & P FUR 5 IR T BB T
#; (6) BIEFRERIIGERR B F PTH F & AT,
B kRt BUR S IR T AR LRI R B,

B A%ERKETF 23

FGF23 2 — i el B 40 M 73 W5 A9 B8 EE B 9 19 I8
%, @i 5 Klotho-FGF ZIKH &Y4ha, Mk
i B /NEXTBER IR, MR BRI . FGF23 18
AP0 1,25 (0H),D B& B2 2 3 77 % A3,
AT B E B s, B AT T R FHBEEK Sy il e

R AL R T IME FCF23 IkE., AR
BIBE I 25 ng/L 4B K FGF23 RE WY&, H
FEF AR TSI

BESRIREY
BREBRAREY 5 £ FEKE
BTMs 4 4 & & S5 & 91 0 B W i &

P2

L. FIEHAREY

BB EPER RS AR S EE
A, BE A ESHKER 1 BRI,
IR 1 B0 E - W B AR Ao, RAEn | A
B JE N ¥ af Ak ( N-terminal propeptide of type 1
precollagen, PINP) . I ZIFifiJR C siEiAL ( C-ter-
minal propeptide of type 1 precollagen, PICP) #0 ]
REIE 3 M. | BIRR B R E R, &
YL (S5mEE) TIRTFHES, B RRERR
FO(KERFAL); T PINP A1 PICP WAE R L™
PrsE AL AR B, &K PINP 1 PICP @] LA
RBBEEBKF. B LEED, BB B
RSB B EE ( bone-specific alkaline phos-
phatase, bALP) 4 Hiu%RRHE K i BLEVLBE, & M0
RS IANBE IR L, [RIAT ALK AR AL Es R0 £
BifALh, AL AE A Ca-ATP BEATEH.
BB R SRR B E B, AR
EEET, FFAEA B8R IR T B RR R & i
BRI —F . B PR B R B T =
DR BB ARN F S, BUE & TR RE
BURZS . AHXE T bALP 1 [ BUERR, H45E (os-
teocalcin, OC) 2FHEFH & BEFE S MEE T
B ARG RS, RS B E AR
ISR, H—/NRr A MRS,
ERMAERE, TRRSEmMEERT LA ETER
ARARARBHERA R BR8-S Rlies o
e, Bt OC BR T RELE Y AR S, B
REFKTFHGERE. BEERNRN mH B
(N-Mid OC, 1 ~43 FHEMRIKE) W OC 2HER
R, Rl R E R A

2. BRWHREY)

HIRAAR &Y A B RAGE AR H oh e 40 i
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WS RENEAL Y, EFARGS, [ BE
JEAREE B AKX (type I collagen cross-linked N-
telopeptide, NTX) mi#RFEE KX (type I collagen
cross-linked C-telopeptide, CTX) iInLBEMK (pyr-
idinoline, Pry) =Y /i & MLUEMK ( deoxypyridinoline,
D-Pry) ¥ HR4SHIAS 1 BB R 4 F A%, TR
F P (hydroxyproline, HOP) FEM 57> kil it
SRRERTREAENER. | BREABZEBEA
LB 1E I T REfR S, Bl HOP, Pry, D-Pry,
NTX F1 CTX, HptX 5 Mrdy e 17 & Rl
BRI R KT, JR HOP RF 10% k55 1
RIRS IR P fig, HLAERMERE; T Py, D-Pry 7
PRIBHHXEEE, ¥ MK CTX f o-CTX fil g-CTX
i, Hrb B-CTX & o-CTX W FHEK, FEHE
A 1 R RS 18 ST Bk i B 2 X B (USSR
MR, ATRPHAZBIERER, RERRE. i
V0 G B8 S Mk e BR - Sb (tartrate-resistant acid phos-
phatase Sb, TRAP-5b) & g1 B¢ B 40 Ml 7= A (19 3 B
JFEH, BB B AS E A
d, FHEAH TRAP-5b WA B AR &, TEEIE
g B8 7 B TRAP-5b 7= 48 i AL I )
WA A0 TRAP-5b — 2 M EE Ji &M 40 Ffg B 73 25 2]
Hash. BEt, MmiE TRAP-5b 58 KREUKFEIE
X,

TEATRIE % B B 45 R AR e B, BTMs R
Rt B B a AR S s A,

BEEREYEN

1. FmwmEE

BTMs #9728 544 0] 43 2 43 AT AT 28 S M0 A8 57
P, AR FEREREHTIIE, MikKE
I E e i M7 A4S SRR R B A% R A AT AR
B (MRI-3A%) . EWANATERNERT N
ARMEMAERERE, FE BTMs WE R4
Z. BY. Wz, gksSwWIA. Y O5ELE
mHF . PR . BRI EAA PTH
£%); BEBTMs MEREFERER. 2449 (K
FREE . EEAARA . FE. praRiihan—
BEEREL ) . HMAEB CHEMEREE: oAk
AR (CBRYREY, o OC W {H B AL S5
%, HERRETFSER) . 2EFERES (#

BRI BTMs, 45 3128 W WUhs &4 B 32 5%
Ml K) o

PLERZES, A, FR, EHRgLR
FREFENZHNE, FHERESIREBR
AT MR FRBARA, A BT Hrif & 5
(M1 M-3A%),

B SR MR PR AR A 0T A BTMs ki, 4
WA N AR e, R R R I YRAE A I AR A
(M1 T-3A %), @F MWFsAH TR OC,
bALP. TRAP-5h. PINP, PICP %, R¥itiAHT
¥l PYD, DPD, (i 35 0 5K 3% % A< 35 AT il %
NTX #1 CTX, FAPRBARAKEI BTMs 5@ % 7% 2 AL
BF (creatinine, Cr) #¢iF, A BTMs/Cr F£R,

2. ZERE

BN SR SR 35 ~ 45 & SRR LR
BTMs # i A A S %358 (5% 1 A ),
#YSEGEN, FEEZRENELER DRIIE
w, BRSSP, AR E NS
BIEEEE, RERRARRET S ~45 Z
i) BTMs 253N CRAF KA KRG R
W). N-MID 4.91 ~ 22.31 pg/L, PINP 13.72 ~
58.67 ug/L, B-CTX 0.112 ~0.497 pg/L, H—4
ENFITETRRR 30 ¥ EHZRMN L, RAR
MR ERM FERHBNSETEENT: PINP
17.10 ~102. 15 pg/L, B-CTX 0.08 ~0.72 pg/L,

3. G5 RMEE

e ARRT, W BTMs #8533 % 15 ERR Y
LS4 (M1 MC %), MHANERRENEH
B, BT HAET. FARFBRINEETIIE . 2K
B AR B R KA AE SRR o

4. R

R MG RS, 20%RE -1
KBEEDM— BRI &Y RREET . I
0 ) Bt 7 K 0 [R)#E A9 BTMs. B AT El br b 24
HPINP AR B SRS, B-CTX HEEH
WlchrEY (Mt®11A%), PINP frFiEif,
TR RKENR/N, ZRTRE, BHBEHEK
EAZREMBEEENEm, CTX f 5 HEE I,
B2 AFshAE. AFAEZhEE . B MARVENY
WA, REZHFRFE, PINP fl 8-CTX 2 [ Bt
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HERBMAYIT AR TE R, BEERET
FERE I XS BB . A BTMs s 0] Jy iy
KREREZHSEEL,

BRERESRTRP R
FREHI G KL A

B RGARME & —Fp e 2 AR E WACHE &
W, FCRER & E FROMBT KRS, &R
FMAE B2 T R Pt 7 T AR 20 40 HE 42 0 2 F XLBE X
LWL (dual energy X-ray absorptiometry, DXA)
e B 5 % (bone mineral density, BMD) #5iE,
B BMD {EAR F A4 5. R0k IE % AN B i
2.5 MREE B RBME. R, BRETER
BMD FI& FREMA 5 E g€, BMD (U IR 183
ER—H5, RAEXKELEDLTELE A
AEMH DXA B2 B (UM K . [IRY, BMD A B A
AE N B TR AN E 9 45 B2 TR (1L 5 £ Bl IR 15 8.,
FEAIWTB AR TR . 7R A A
PESET7 T, BMD L RIA TR K R IR T K. Bt
AR RN N —E B 7R+ BMD 7E & i
HARZIRLRPHARE,

—RAENERNER T EEEENEA

— Bt tn A A A R T TR
BREW . BRI H RERERELIRY, I
TR R A B R AAAE B 2 B A8 8 9 S At PR 4
BEEEIRA R RBUE; EXTFPAMNESI R R
FATE, FEED AEHKBEZWA+ 0% W, B
HEAEZR D AR T AL B0 A4 A 17 A A B0 0 M A5 R K
PTH UM LTS AT, BHEBERM, £
5T IE,

Claiantstlialvdz:

Bk, EZHER KX B FRERELSR
FERF, BTMs 58 SUsi bt B 37 0 % R 18 2 358
WA, [FAB, BTMs B4 H#E 7 A8 R B b E % 512
Wy, UE BBAL 2547 A W A S B B 2 R 254K M
PERI AT EEHE AT

1. BTMs 78 B AA 12 B 43 570 5 51132 5 o 114
I

BTMs RRER] T & RE M 21 (B 1 I-2C
%), BT RBERBER L. 4828 )5 <otk BTMs 2

E& THREH, —BELAZE 10 FXTHE, HEE
B HRAERMIEIN T RS TR, B2)5 8 FREIE
HBEH) BTMs AIES % E AR R ERKE, g
Hlerm (BE3SE5E LR LS EUE), N
HEBRGE R VB MBS H A B (HF 1
M-2A%),

2. BTMs 754 KU T = v b7

HBLEFEEREMEED THEERS, #F
HagRMm, FREKTFEER, NIRRT E
K, IHRESTHELLE/FEI0FEU L, BE
KA 3 E BMD TR KB B ML WK, 7€
BMD FRRAERE Bt — SRS, Mg
W, B, B EYKE T SIS T
B &I R, REHER R, BTMs 58 K,
BAE K, EEITRRETNMHH —EMME, Wxr
BMD B ABE, BTMs Ft & 285N & 47
JRURE; T BTMs 7F 48 28§l & 1 F #49K F AT 94
&, HEHNXEDERK, BTMs 5 BMD &4
S B A T XURS: . 3 82 EPIDOS #F 57 & B,
HAJF L 10 SEF RS BRKIR M. CTX
Tt + MetE A drse > CTX 7+ + BMD 9 T &K F
~-2.5>BMD i THIR T -2.5 + e B Irsh & it
>CIX FHE s A etk &4 >BMD B9 T K F
-2.5, WEMARB/R, & BTMs KF42 )5 Lotk
B EEETEYSEBTMs K EE, MidEBH
i) BTMs & BMD 2 fi A%, %87 BTMs X Bk #
B EABERE B X, BRENHED
BTMs 5 & 4t KU A1 £ B 5F 5% .

BT R VA 2B BN 29T B R B BT 4,
(BEEA X BTMs 5FHT R RMBTT, BT Rk
# BIMs tEirfRE L | RiTHEER. FRMIE
RARERH, R A—%, BHT BTMs %
FITRE TN A AN (FE1 1CH),

3. BTMs 1Ei5 58 B AN AT 2 P BN

HHTHLE BB AL 25 4 3 B2 4 i okl B W Wi
fEHABEEME ., FIEEE R, SR
MEAZEETH, H¥E, BRERSE, GHUE
HAPTH K, (HE, BRIWHIRGRIFA—
Blo MARFABFTIN N EL BTMs 55 1) 5
I MR b5 BMD B hns 8 B, {H 4 AF 5% IA
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HEL BTMs 5 BMD AR L%, BULA M BRAF
RIEEGFE AR BTMs KF 52 R E FiE ST W
KWL, UL, WK LAY H ROEHET
REF % B BTMs, BMD, BEtE &8, BH N
BREE, FRIE. BEAEAYERIE. YIKMN
HURBENHSETERESHEER (HF1
[CH).

4. BTMs 765 UM RE ST 35 W = ) 1o

Ml E R ARt B 255t BTMs A
ANEZW, RG-SR G, BRIiRE
AT, ZEEEBREY TR, FRREER
WG, BB EY LR, REARERIR
Y EF . Y FEN BTMs IR SR EMAH
BWRAEXK, MEMA, BTMs A(LFEEMA; &k
BAORBAER, DR BRLBER CTX
73 ~6 M ARMHEARFE &KF, TEbkES =
BREMNBELE 1 A ERBRERMEE., #A%T
MRK R E 1 B JS PINP BB FHE, T NTX 2
6 MAEAMEA S, HREY, FRAREAYE
f) BTMs A5 4k i BEHEFE 1 F . CTX > NTX > TRAP-
5b. PINP > bALP, I R#F5K 8 /~, CTX 1 PINP
X 254087 RN BT DA BB/ MAR SR, B
TOF #E22  Wa -5 SR B AMIE H8 8 B F7 ROk M 0
Bk (M1 TAR),

B RGAMERITIZEF, BTMs M R1X
S6F BMD, i Hik EBRE ML T BMD UMY B
B, BT 34 % B BMD LIS B KB
T,

f# I BTMs #4757 30 M B AT 4R 2 76 FA 25 RiTgk
74 BTMs B0k ¥ (ZRFTESKERIL), FEiET
DIRER T B E, DB E /> MR 4
YIRS . B2 BTMs fRHL, AT BAE 6 M4
HRI 0 3 A AL, SRS BB
M3AAR, SEKEMLATEERENEHE
BAERREE T RN ELEYE (EASLTH)
(M1 1A%, TEHHEIRITRIIG BTMs ZE{LER1Y
BHME, ZEESARNERN /NG B UL E
(LSC) A7,

WMAEXS THLE RS 2P R A R K5
W, AN EAK MM KA, BTMs #7254k 8 BE A 4

TEBRBIME, EIRITiERES W BIMs, —J7
T AT L R BUMKNIRIT B E , — T E
IR A RERAYT . WVRTENIIRE ShBi & R
BAMGIT IR BECA N, BTMs 1A th 3L 8 sk
T, WARRSEE HAMIGIT AR, NMiZERT
fEBER ERAER ., KA. 2R RAA T ERES
B, KR BT HNETEHINE S HNE
R, TR SR HIKT

5. BTG BTMs g9 4k

HEAEYT . REBEI M FREEREN
B BARE YA bALP Z T F I, 2 ~3 AT AR
B, KETHR B KF, W NTX, D-Pry,
CTX EHRIhREY iR AR 2 ~ 3 FEhEEE,
HEWA TR, BHBIE8 AENESEETEH
AR B BB SIESS D B R 25 40 96 R
EWEES, MRHEE N2 ansE s ik ]
RHEITEE, B BIMs EF AT G+
4 S PR AL e AN BR 4

HitE AR GHEFRERGEREL (K1)

I 4R D gz M Bm A E LR

ARERUER . BHREE. BRI THS
HEERKREL, EAFRMIERER SRR ZEW
. BE. RESARX, BRIEIFEDFEER
WEYHIE, HEERIAETSIREWERE
bALP WA R N EE, EMVBEEFIFRL T M
B ALP R Fh R, PTH WA R METH &, BHIL
E FB I PR 850K Ol BRI, 4EEE D BZRY,
1,25(0H),D A —E K.

2. R MR BRI RETUHEE

BWREERIAOT. Bk, Bl ZKR. B
REERKGEA, BRSEH%, B PTH AR Y%
E (FRZFMREEE) 518, BTMs 7
=, 250HD /KPR, il1,25(0H),D A E
WEIE; m5m, MBI, RE. KA,

3. e BB e

LHMERR R EER, BEESRERE
ARSI AR, HUSREGRED AE, 7E
A AR PRES . RIS B R @ T LR
YR N, TG SN I FTE A 5 o B R
BRZEAEEA (parathyroid hormone related protein,
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PTHrP) . 1,25(0H),D i 4R 1, S8 H
W BN SR, SLAT BTMs % 7t
BHASHME, ML RS8R, BTMs #
RERBENARBBRERKESR, BHEERHT
T, BERBIEHEE “FFRIB" BEZEm
H, BTMs Al Z#ife 2 [E % 80K . /50 ARSE |
findi B R B SR B R RN R
ARER, BREAGEYAEREE. S W
FGF23 Mg nl 51 8 ik, HaRstnEym
A A TR MUAE B MO FE , B o A5 i,
I RBRIAE . M PTH FHi, {A4E4E% D KF
ALK

3. BRMER

AT BEEEERAEE R4 B %W
B, AItAHE AR, RENEERKT R,
BTMs #9205 20 0 B FINE R E A 0%, BRIk
AL IR EYE e, BMEs. mef. R
IRBEFEARIEHR

&t

Afgrmxt A E RS ER P B R
RN M TR, AT, HRER
ey RO € DU N R T ot/ B e
BERBA AR AR 5 LA B K T B T 3% 58 42 o 4R Y 1R
%, RN AR, N % R R A
EF, AIEEHE B LSRR R T S
HERBERAMGE AN, 15, SEEARTE
MKEBFNHE MR EY B — LR, HAE
BTMs U B 4 JUBS: . 97 2% 370 8 5% i A2 25 4 0 )
WA T B D7, AR RAE FE BB T R4
SERIESE, DR TAERB AR EY AR B r
" RIERANF

fix1: ERRESRSHEER

TEGR B 7 R SR VA A R F 26 B TR 5
2 TAE4H (U.S. Preventive Services Task Force) #

FHTTIE

- 289 -

(—) ERRESHR

1. 1 Gk s

Z /D — MR B IR BEHL BRI BRI R
FIUEHE .

2. 0-1 &ifF#e

Wit B AP IERENL Y B 06 B K18 B0IE SR

3. -2 iR

BT R4 89 BA S B 5 B0 B 4 R R (R B
L FOBET) IR,

4. 11-3 FiEHE

BN BNA T e 8] 5B 55 3K 45 A03E
o AR HRIRTAG 22 AR O BT B A0 45 SR AT A e £
A& RIS

5. M EE

GRS . R R E R E R SIRE I
:%F:D_L]JO

(Z) BEES

WIEL FUESE, ARFERIfE IR i

1A G

R4 RHAIER I RN E TP AT 0 S A3 52
S BB VR AR XRS5 5338 PRI £ %
WIBZRETIT N,

2. B RifEH

SRR R L BEIT AT A R B3k 25 H 13 HOB7E X
Rio WG AREE N 518 AR B ETHEZETF TR,

3. C

REFIEE R EF AT MRERIES AL, Bk%S
MBS+, TR, WREMAS
BIRLHBITIT R, BRAETFER e MALAE R 18

4. D FHEFE

RBHEUEIR R R KBS T 0 M VA KRS A VB T
R o G PR R TR B 1 JCAE AR B4 28 2 ML S Wi %
BEIriTH.

5. 1 etz

REITIT A/OR 2RI, SEERERET,
SR RS, SN SRS TTEE BRI, K
BTN S H BB E ML ESTIT NIEEN R
E .



P RRAMRET HERAE 2015 412 A% 8 £ 4 ]
- 290 - CHIN ] OSTEOPOROSIS & BONE MINER RES Vol.8 No.4 December 20, 2015
®2 BEARGEESFERPELTSYEL
Table 2 Change of bone metabolic biochemical markers

RS BEARLEY R ED PTH 250HD 1,25(0H),D 155 1%
AR IR D RE LI 1 1 Tt N 1 1 l
BiER (AiER) 1 1 1 N Nl ! 1
EAR (RffeR) Nkl Nkl Ll Nkl Nl | 1
B R B B 1 1 1 N Nzl N1 Nl s?
T B Bk [ 1 T Lt N T Nkl N
HAERDRE N1 NEA 1 | WEAET Nl Nl

PTH: HURFMEE: 250HD: 25 BHAER D

2 £ X W

(1] Bt Wiy (M) Jes: ARTAERR
#t, 2012,

REAA, #RH. R (M) dtet: ART
AL, 2012

Holick MF, Binkley NC, Bischoff-Ferrari HA, et al. E-

(2]

[3]
valuation, treatment, and prevention of vitamin D defi-
ciency: an Endocrine Society clinical practice guideline
[J]. J Clin Endocrinol Metab, 2011, 96. 1911-1930.

[4] Binkley N, Wiebe D. Clinical controversies in vitamin D

250HD measurement, target concentration, and supple-

mentation [ J]. J Clin Densitomet, 2013, 16: 402-408.

[5] Xie Z, Zhang Z, Liao E, et al. High prevalence of vita-

min D insufficiency and deficiency among postmenopausal

women in China; Preliminary Results of a Chinese Multi-
center Study [ C]. The American Society for Bone and

Mineral Research (ASBMR) Annual Meeting, 2014.

[6] Wang Q, LuC, XuY, et al. Prevalence of vitamin D de-

ficiency in women who live with lowest sunshine: an epide-

miological study in Sichuan, China [ C]. 7th International

Conference on Osteoporosis and Bone Research, 2014.

[7] Kidney Disease: Improving Global Outcomes ( KDIGO )
CKD-MBD Work Group. KDIGO clinical practice guideline
for the diagnosis, evaluation, prevention, and treatment

of Chronic Kidney Disease-Mineral and Bone Disorder

(CKD-MBD) [J]. Kidney Int, 2009, 113: S1-130.

[8] Almond A, Ellis AR, Walker SW, et al. Current para-
thyroid hormone immunoassays do not adequately meet the
needs of patients with chronic kidney disease [J]. Ann
Clin Biochemist, 2012, 49 63-67.

[9] Liao E. FGF23 associated bone diseases { J]. Front Med,

2013, 7. 65-80.

[10] Smith ER, Cai MM, McMahon LP, et al. Biological
variability of plasma intact and C-terminal FGF23 meas-
urements [J]. J Clin Endocrinol Metab, 2012, 97.
3357-3365.

[11] Shimizu Y, Fukumoto S, Fujita T. Evaluation of a new
automated chemiluminescence immunoassay for FGF23
[J]. ] Bone Miner Metab, 2012, 30: 217-221.

[12] Garnero P, Vergnaud P, Hoyle N. Evaluation of a fully

automated serum assay for total N-terminal propeptide of

type I collagen in postmenopausal osteoporosis [J]. Clin

Chem, 2008, 54 188-196.

McComb RBBG PS. Alkaline phosphatase [ M]. New

York: Plenum Press, 1979.

[14] Cohn DV, Glorieux FH, Martin TJ. Calcium regulation

L13]

and bone metabolism; basic and clinical aspects [ M ].
Amsterdam: Elsevier Science, 1987.

[15] Fledelius C, Johnsen AH, Cloos PA, et al. Character-
ization of urinary degradation products derived from type I
collagen. Identifica- tion of a beta-isomerized Asp-Gly se-
quence within the C-terminal telopeptide (alphal) region
[J]. J Biol Chem, 1997, 272: 9755-9763.

[16] Bauer DC, Garnero P, Bilezikian JP, et al. Short-term
changes in bone turnover markers and bone mineral densi-
ty response to parathyroid hormone in postmenopausal
women with osteoporosis [ J]. I Clin Endocrinol Metab,
2006, 91. 1370-1375.

[17] Halleen JM, Ranta R. Tartrate-resistant acid phosphatase
as a serum marker of bone resorption [ J]. Am Clin Lab,
2001, 20. 29-30.

[18] Halleen JM, Alatalo SL, Janckila AJ, et al. Serum tar-
trate-resistant acid phosphatase 5b is a specific and sensi-
tive marker of bone resorption [J]. Clin Chem, 2001,
47. 597-600.



PR ME T SRS
CHIN J OSTEOPOROSIS & BONE MINER RES Vol.8 No.4 December 20, 2015

2015 4E 12 45 8 4245 4 1Y
. 291 -

[19] Hannon R, Eastell R. Preanalytical variability of bio-
chemical markers of bone turnover [ J]. Osteoporosis Int,
2000, 11. S30-544.

[20] Peichl P, Griesmacher A, Pointinger P, et al. Associa-
tion between female sex hormones and biochemical mark-
ers of bone turnover in peri- and postmenopausal women
[J]. Calcified Tissue Int, 1998, 62. 388-394.

[21] Cox G, Einhom TA, Tzioupis C, et al. Bone-tumnover
markers in fracture healing. The Journal of bone and joint
surgery [J]. Br Vol, 2010, 92. 329-334

[22] Zerwekh JE, Ruml LA, Gotischalk F, et al. The
effects of twelve weeks of bed rest on bone histology, bio-
chemical markers of bone turmover, and calcium homeo-
stasis in eleven normal subjects [ J]. ] Bone Miner Res,
1998, 13. 1594-1601.

[23] Dorota DK, Bogdan KG, Mieczyslaw G, et al. The con-
centrations of markers of bone tumnover in normal preg-
nancy and preeclampsia [J].
2012, 31. 166-176.

[24] Mora S, Pitukcheewanont P, Kaufman FR, et al. Bio-

Hypertens Pregnancy,

chemical markers of bone turmover and the volume and the
density of bone in children at different stages of sexual de-
velopment [ J]. J Bone Miner Res, 1999, 14. 1664-1771.

[25] Gamero P, Carlier MC, Bianchi F, et al. Biochemical
markers of bone turnover: preanalytical variability and
recommendations for use [J]. Ann Biol Clin, 2002,
60. 339-341

[26] Wichers M, Schmidt E, Bidlingmaier F, et al. Diumal
thythm of crosslaps in human serum [J]. Clin Chem,
1999, 45. 1858-1860.

[27] Colwell A, Russell RG, Eastell R. Factors affecting the
assay of urinary 3-hydroxy pyridinium crosslinks of colla-
gen as markers of bone resorption [ J]. Eur ] Clin Invest,
1993, 23, 341-349.

[28] Bauer D, KregeJ, Lane N, et al. National Bone Health
Alliance Bone Turnover Marker Project: current practices
and the need for US harmonization, standardization, and
commou reference ranges [J]. Osteoporosis Int, 2012,
23 2425-2433,

[29] Seibel MJ, Lang M, Geilenkeuser WJ. Interlaboratory
variation of biochemical markers of bone turnover [J].
Clin Chem, 2001, 47. 1443-1450.

[30] Hu WW, Zhang Z, He JW, et al. Establishing refer-

ence intervals for bone turnover markers in the healthy

Shanghai population and the relationship with bone miner-

al density in postmenopausal women [J]. Int J Endocri-
nol, 2013, 2013 513925.

[31J LiM, Li Y, Zhang Z, et al. Chinese bone turnover
marker study: reference ranges for C-terminal telopeptide
of type I collagen and procollagen I N-terminal peptide by
age and gender []]. PLoS One, 2014, 9. e103841.

[32] Naylor X, Eastell R. Bone turnover markers: use in oste-
oporosis [ J]. Nat Rev Rheumatol, 2012, 8; 379-389.

[33] Glover 8], Gall M, Schoenborn-Kellenberger O, et al.
Establishing a reference interval for bone turnover markers
in 637 healthy, young, premenopausal women from the
United Kingdom, France, Belgium, and the United
States [J]. J Bone Miner Res, 2009, 24. 389-397.

[34] Garnero P, Borel O, Delmas PD. Evaluation of a fully
automated serum assay for C-terminal cross-linking te-
lopeptide of type I collagen in osteoporosis [J]. Clin
Chem, 2001, 47. 694-702.

[35] Vasikaran S, Eastell R, Bruyere O, et al. Markers of
bone turnover for the prediction of fracture risk and moni-
toring of osteoporosis treatment; a need for international
reference standards [J]. Osteoporosis Int, 2011, 22.
391-420.

[36] Delmas PD, Fastell R, Garnero P, et al. The use of bio-
chemical markers of bone tumover in osteoporosis. Commit-
tee of Scientific Advisors of the International Osteoporosis
Foundation [J]. Osteoporosis Int, 2000, 11. S2-S17.

[37] Akesson K, Ljunghall S, Jonsson B, et al. Assessment
of biochemical markers of bone metabolism in relation to
the occurrence of fracture ; a retrospective and prospective
population-based study of women [J]. ] Bone Miner
Res, 1995, 10, 1823-1829.

[38] Ross PD, Kress BC, Parson RE, et al. Serum bone al-
kaline phosphatase and calcaneus bone density predict
fractures; a prospective study [J]. Osteoporosis Int,
2000, 11, 76-82.

[39] Sornay-Rendu E, Munoz F, Garnero P, et al. Identifi-
cation of osteopenic women at high risk of fracture; the
OFELY study [J]. J Bone Miner Res, 2005, 20.
1813-1819.

[40] Vergnaud P, Garnero P, Meunier PJ, et al. Undercar-
boxylated osteocalein measured with a specific immunoas-
say predicts hip fracture in elderly women: the EPTDOS
Study [J]. T Clin Endocrinol Metab, 1997, 82.



FEE RBA M ET HBRRRE
CHIN J OSTEOPOROSIS & BONE MINER RES Vol.8 No.4 December 20, 2015

<292 -

2015412 HE 8 HE 4 11

719-724.

[41] Garnero P, Hausherr E, Chapuy MC, et al. Markers of
bone resorption predict hip fracture in elderly women: the
EPIDOS Prospective Study [J]. J Clin Endocrinol
Metab, 1996, 11. 1531-1538.

[42] X, BJn, HRF, % EELHS5FREXEN
BHRBRELERHNBTEERRRII]. PEARE
7, 2004, 43 805-809.

[43] #&E, BT, ERT, % BHBEMEGRHEE
REBARHLEREENXLR]I] hEREER.
BE2£HR, 2008, 33: 53-56.

[44] Bauer DC, Garnero P, Hochberg MC, et al. Pretreat-
ment levels of bone turnover and the antifracture efficacy
of alendronate ; the fracture intervention trial [ J]. J Bone
Miner Res, 2006, 21. 292-299.

[45] Rosen CJ, Chesnut CH 3rd, Mallinak NJ. The predic-
tive value of biochemical markers of bone turnover for
bone mineral density in early postmenopausal women trea-
ted with hormone replacement or calcium supplementation
{J]. J Clin Endocrinol Metab, 1997, 82 1904-1910.

[46] Arlot M, Meunier PJ, Boivin G, et al. Differential

effects of teriparatide and alendronate on bone remodeling

in postmenopausal women assessed by histomorphometric

parameters [J]. J Bone Miner Res, 2005, 20.
1244-1253.

[47] Harris ST, Watts NB, Genant HK, et al. Effects of
risedronate treatment on vertebral and nonvertebral frac-
tures in women with postmenopausal osteoporosis: a ran-
domized controlled trial. Vertebral Efficacy With Risedr-
onate Therapy ( VERT ) Study Group [J]. JAMA,
1999, 282. 1344-1352.

[48] Saag K, Lindsay R, Kriegman A, et al. A single zole-
dronic acid infusion reduces bone resorption markers more
rapidly than weekly oral alendronate in postmenopausal
women with low bone mineral density [J]. Bone, 2007,
40; 1238-1243.

[49] Vasikaran SD, Khan S, McCloskey EV, et al. Sus-
tained response to intravenous alendronate in postmenopa-
usal osteoporosis [ J]. Bone, 1995, 17 517-520.

[50] Bone HG, Bolognese MA, Yuen CK, et al. Effects of
denosumab on bone mineral density and bone turnover in
postmenopausal women [J]. J Clin Endocrinol Metab,
2008, 93. 2149-2157.

[51] Black DM, Bilezikian JP, Ensrud KE, et al. One year

of alendronate after one year of parathyroid hormone (1-
84) for osteoporosis [ J]. New Engl ] Med, 2005, 353;
555-565.

[52] Black DM, Bouxsein ML, Palermo L, et al. Random-
ized trial of once-weekly parathyroid hormone (1-84) on
bone mineral density and remodeling [J]. J Clin Endo-
crinol Metab, 2008, 93. 2166-2172.

[53] Rogers A, Glover SJ, Eastell R. A randomised, double-
blinded, placebo-controlled, trial to determine the indi-
vidual response in bone turnover markers to lasofoxifene
therapy [J]. Bone, 2009, 45: 1044-1052.

[54] Eastell R, Krege JH, Chen P, et al. Development of an
algorithm for using PINP to monitor treatment of patients
with teriparatide [ J]. Curr Med Res Opin, 2006, 22.
61-66.

[55] Hochberg MC, Greenspan S, Wasnich RD, et al
Changes in bone density and turnover explain the reduc-
tions in incidence of nonvertebral fractures that occur dur-
ing treatment with antiresorptive agents [ J]. J Clin En-
docrinol Metab, 2002, 87. 1586-1592.

[56] Delmas PD, Seeman E. Changes in bone mineral density
explain little of the reduction in vertebral or nonvertebral
fracture risk with anti-resorptive therapy [J]. Bone,
2004, 34. 599-604.

[57] Herrmann M, Seibel MJ. The amino- and carboxytermi-
nal cross-linked telopeptides of collagen type 1, NTX-I
and CTX-I; a comparative review [J]. Int J Clin Chem,
2008, 393. 57-75.

[58] Blouin J, Dragomir A, Ste-Marie LG, et al. Discontinu-
ation of antiresorptive therapies; a comparison between
1998—2001 and 2002—2004 among osteoporotic women
[J]. J Clin Endocrinol Metab, 2007, 92. 887-894.

[59] Clowes JA, Peel NF, Eastell R. The impact of monito-
ring on adherence and persistence with antiresorptive
treatment for postmenopausal osteoporosis: a randomized
controlled trial [J]. J Clin Endocrinol Metab, 2004,
89. 1117-1123.

[60] Siris ES, Harris ST, Rosen CJ, et al. Adherence to bi-
sphosphonate therapy and fracture rates in osteoporotic
women: relationship to vertebral and nonvertebral frac-
tures from 2 US claims databases [ J]. Mayo Clin Proc,
2006, 81: 1013-1022.

(R E 3. 2015-09-14)



PEERRMMET HERRE 2015512 A% EH4 M
CHIN J OSTEOPOROSIS & BONE MINER RES Vol.8 No.4 December 20, 2015 £ 293 -

(BERBEURSYIRANAIEE) REHRR

A K: BEt+ Ao
B A K. # F ThH
FEAMR: (R#FTEFFHE)
gAxF KoM BRE FHER BERE T B F # M4 B SHF FXER FRA
FEH AN EZd AR FEAE N4 FEREH K & K#% 3 £ A#ER
A OE OANFH ML BAF FhHEKR B OB A K 4 4 E B MREF Z 4
EOM OF2 X EHRK HAR Bt o KR A L R&HE RET kA KFEH
¥ KR K F KWW ABE %k &
HREARYE: £ ¥ H4F
REAEERA
WNKRFERER (K4, L8); PHXSRBR-ER (B, Fht, £4F); LEBPER (K%, £
AR, B4, AL); LEXRBXRFMEF AARER (Fhk, 24); LXRFF—ER (§XF); FZFEX
FRIFER (BH); LERKEER (BRi); FTHERSMEER (F4R); EAEHKFRESE —ER (FL
R); ThkFhgmasd (TH); WEEHAZF-BER (Fit); PEAEAXEREBATER (4%); LAXEFR
SRR (BEH); HRAARER (FER); £ PHAXFRAFESEMENFER (FRA. AE); BELLE
R (ZEEW); EREAXFRES—ER (BNHA); tHBAEARER (E2d); AHERLER (&0 AR); 8K
ERER (FAR); BAEZEIBER (F2NL); TLEHXFEZER (F29); AXRFEFRMBEHBER
(hie); REBHXFRBF—ER (REL); THTE-ARER (M$); EARSER (NER); LHEFH
FRLUBKER (B); NEFERAFE_REBER (MFH); HREARF—HE (MXE); FLABEKAR
Ef (844); BRABKBARER (%4£); AMEHKRFF _HEER (474); A HEARFRELTAHER
(B#); REEMRFMBEER (BRF); JTEAEARER (EX); wIXFEBEER (BLE); FN
REWMBE_BER (HX4); HBAFEREAERR (BR); LFER (KRE%); 44T FER (KET);
RIARFRERAFER (KAY); THXFFWER (KR#HH); LEXFRELLER (KR); B0 FTARER
(RHF); AMKXFF-—HBER (FXEW); LEXFAHEFATN (ARRX); REEHAXFEER (k#H)



BRI AR S s PR S P $E R ISRELEL ! S

= AR AN B SR o o2

= DA

e B R s 2 & 15TIC)

B 44 Chinese Journal of Osteoporosis and Bone Mineral Research
i, &) - 2015, 8(4)

GIRASOR I ARG Sl R AT A s o 20 & 7 AU A s S I R B 438 e BRI 3] = rp BB S i FA R ™ R O 2%

& 2015(4)


http://d.g.wanfangdata.com.cn/Periodical_zhgzsshgkyjbzz201504001.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%ad%e5%8d%8e%e5%8c%bb%e5%ad%a6%e4%bc%9a%e9%aa%a8%e8%b4%a8%e7%96%8f%e6%9d%be%e5%92%8c%e9%aa%a8%e7%9f%bf%e7%9b%90%e7%96%be%e7%97%85%e5%88%86%e4%bc%9a%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zhgzsshgkyjbzz.aspx
http://c.g.wanfangdata.com.cn/periodical-zhgzsshgkyjbzz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%ad%e5%8d%8e%e5%8c%bb%e5%ad%a6%e4%bc%9a%e9%aa%a8%e8%b4%a8%e7%96%8f%e6%9d%be%e5%92%8c%e9%aa%a8%e7%9f%bf%e7%9b%90%e7%96%be%e7%97%85%e5%88%86%e4%bc%9a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zhgzsshgkyjbzz201504001.aspx
http://c.g.wanfangdata.com.cn/periodical-zhgzsshgkyjbzz.aspx
http://c.g.wanfangdata.com.cn/periodical-zhgzsshgkyjbzz.aspx

