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WE: BE R 2 BRI E BT RIS bR B85 R N 4 T4 B (molecular fragment of osteocalein N terminal , N-MID )
B RO B T T DR i R SZ HK (B -cross-linked C-telopeptide of type T collagen, -CTX) 5# #EZMEKFR. Fik H 233
112 RUBE BRG F 1 IUHE X LKW A7 4 E (bone mineral density, BMD) By £ 25 5 53 O 3 41, 1 B L H 41 103 4, B 4L
106 4, & DUBAAZH 24 fi], 0 3% FCHE B AR OB PROPE R R L I R AF — AR OB, A& I 1T vk = R (riglyceride, TG) | 4 fIF ] B2
( cholesterol, TC) .22 i Ifl f ( fasting plasm glucose, FPG) WAL Il 4T 5 (4 ( glycosylated hemoglobin, HBA, C) |22 § [ & % (fasting
insulin, FINS) |11 45 ( blood calcium,Ca) | Ifil B ( phosphate, P) | Bif % # §2 i ( alkaline phosphatase, ALP) Tk 35 i & ( parathyroid
hormone, PTH) N-M1D \B-CTX &L 545 IFHEATHB LB R MR . ER  Flk (age) E=HA LB A LRI ERE (P <
0.05) ; B L 3 IL R BB 2 LSBP .DBP TC \LDL-C  HDT.-C TG ,FPG ,GSP HBA, C FINS C-}k .CRP HCY ,ACR ,Ca,P ALP,
1 75 25 (OH) D, fE =4 W] B3 T4 T2 L (P >0.05) ;3-CTX N-MID \PTH 7E = 4 [A] tb B3 A S it 2 & L (P <0.05) ;&
BRESESFR B-CTX N-MID W IEMRKF (P <0.05), 5ifi#% 25(OH) D, \PTH ¥ TLARKLRK A (P >0.05) ;1M # 25( OH)
D, 5 PIH R FAAMEER (P <0.05) ,PTH 5 B-CTX N-MID RIEMH KRR (P <0.05) ,B-CIX 5 N-MID IEMERR(L <
0.05). ZEit 2 AUREPRUE {3 I 7 DR A AE BB 52 X0 R T8 5 1 ST 000 187, A 180 40 KO, TP 440 B 5 0 e, TR
e T H I B TE N-MID (B-CTX {99 2 nf LT A AR PR B s, 3oF 17 0 12 i ) o A0 A 4R PR T B4
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Abstract; Objective To investigate the correlation between bone formation index molecular fragment of osteocalcin N terminal
(N-MID) , bone resorption index B-cross-linked C-telopeptide of type I collagen ( 3-CTX) and bone mineral density (BMD) in
patients with type 2 diabetes mellitus (T2DM). Methods According to the result of dual energy X-ray absorptiometry BMD
examination, 233 T2DM cases were divided into normal bone mass group (103 cases), osteopenia group (106 cases) and
osteoporosis group (24 cases). General clinical baseline data,such as gender, age, duration of diabetes and blood pressure, were
recorded. Biochemical indexes including triglyceride ( TG ), serum total cholesterol ( TC ), fasting blood glucose ( FBG),
glycosylated hemoglobin (HbA ¢), fasting insulin ( FINS), calcium ( Ca), phosphorus (P), alkaline phosphatase ( ALP),
parathyroid hormone (PTH), N-MID and B-CTX were detected and compared between the three groups. Results There was
statistical difference in age among three groups (P <0.05). There were no significant differences in the percentage of males and
females, duration of diabetes, SBP, DBP, TC, LDL-C, HDL-C, TG, FPG, GSP, HBA,C, FINS, C-peptide, CRP, HCY,
ACR, Ca, P, ALP and serum 25 ( OH) D, among the three groups (£ >0.05). There were statistical differences in B-CTX, N-
MID and PTH among the three groups (P <0.05). The presence of abnormal bone mass positively correlated with age, B-CTX and
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N-MID (P <0.05), but was not significantly correlated with serum 25( OH)D, and PTH (P >0.05). Serum 25( OH)D,and PTH
were negatively correlated (P <0.05), PTH and B-CTX and N-MID were positive correlated ( P <0.05), and B-CTX and N-MID

were positive correlated (P <0.05) , Conclusion In type 2 diabetes mellitus patients with osteoporosis, the level of bone turnover

is relatively high, bone formation has a coupling relationship with bone resorption, osteoclast activity is increased, and bone

resorption is dominant. The determination of the concentrations of B-CTX and N-MID can reflect the changes in bone metabolism

and evaluate the situation of bone turnover, which provides an important basis for the early diagnosis of osteoporosis.

Key words: type 2 diabetes mellitus; osteoporosis; B-CTX; N-MID; bone mineral density
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AU E T I R 3 % A AR I SE I . Al A5 A
B5 (FPG) SR TR R 5 , & I H v =18 (TG) SR
GPO-POD 72 , il & B [ i ( TC) R R g | 46 I A%
W B R B B (LDL-C) F s %% B A 25 1 R [
(HDL-C) 3% FH H %, ¥ f# FJ beckman AU5800 4
B 3l AL 2 AL (157 B beckman 2% ) #1243t ) 5 &
WAL MG 2 1 (GSP) 2R T 0 20 e 3 S8 4 3 G 0
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B-CTX N-MID #% JJ i fh 22 & ot (B[R E602, i
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3.55% ,Mtla] 2= 5 <4. 64% ;B 7 BRI R 36 1
GE /7~ m) I OBLEE X £ %% B2 I 52 X DPX Bravo # %
FEAL, B H BT IR R 2 - 1.03% .
1.3 SHits4bs

dE R SPSS 13,0 B kAT et 2 Ab 3,
TTRERM 2 £ s 2R, R BHB KR LRR, 2
YR 1A] L3R O 2007, IE A R A 1) L3R H



A T B B AR 2

2018 12 H% 24 %% 12 8]  Chin J Osteoporos, December 2018 ,Vol 24, No. 12

1593

K 8, S TE 75 W Ah A 4L L A o R Bk ARG 46 5 A S 43 A
K F Spearman BKAH G0 HT, I AH L R B r s K
WKKIHE a =0.05, BUM A 45, P <0.05 B 4 it
T%E:SLO

HEIETH 103 AL 4FE#(59.66 +9.78) % &
B4 106 A, 4 % (62. 88 + 10. 30)5,%&5},{
AL 24 N AR (65.63 £11.49) % fE B EIEW
PAEING = e A S = i1 A e NG O 2o E 11 = 2
ARG #2255 (P <0.05) , 5 2o Ve R B He B8 IR i

2 #R o
EHE SBP . DBP . TC..LDL-C .HDL-C .TG #E =#H 8] |t
2.1 PR R — TR L1 BHTHEI 257 (P>0.05), &1,
®1 ZHARNER —BE B
Table 1 Comparison of baseline data among the three groups
ik v B KR SBp/ DBP/ TC/ LDL-C/ HDL-C/ TG/
4H A
A (H/40) it/ T/ 4 mmhg mmhg (mmol/L) (mmol/L) (mmol/L} (mmol/L)
BREILEH 103(50/53) 59.66 +9.78 8.03+6.89 130.14 +13.82 75.58 +8.70 4.86 £1.37 3.16£1.00 1.13 £0.27 2.18+1.99
BEBRSH  106(62/44)  62.88+10.30  9.80+8.69 131.29 £17.64 77.04 £+10.58  4.90 £1.53 3.12+£1.13 1.24 £0.37 1.84 £1.40
BIRGME  24(12/12)  65.63£11.49% 11.47+8.96 128.67+19.15 78.25:8.70  5.03x1.50  3.15+1.03  1.220.29 2.34£4.48
F/a {4 2.19 4.54 2.39 0.31 1.17 0.13 0.04 3.34 0.9
P 0.34 0.01 0.09 0.74 0.31 0. 88 0.96 0.37 0.41
H:SBP W4 B s lmmHg =0. 133 kPa;DBP: &F5KJE; TG 11 =88 TC. R f¥ ; LDL-C AR H R B UM A HDL-C. @ B IR B M B, =4l g, *P
<0.05,
2.2 =AM R A AR AR AU EEEIEFEA BFEBDH B REA A A0
FPG .GSP . HBA1C .FINS . C-Jik .CRP HCY ,ACR WG FERF(P>0.05), WFE2,
F*2 ZHMIFEN RS LM R
Table 2 Comparison of biochemical indicators among the three groups

il FPG/ GSp/ HBA1C/ FINS/ C-fik/ CRP/ HCY/ ACR/

- (mmol/L) (mmol/L) %o (mIU/L) (ng/mL) (mg/dL) (umol/L) (mg/g)
BREWR4 10.50 £3.65 2.26+0.42 9.32+1.70 14.39+11.04 2.15+0.97 2.52x7.04 14.19 £11.78 35.02 +74. 44
BREBAHE  10.65+4.21 2.43+1.51 9.14£1.98 14.59+23.85 2.21+1.34 3.73£16.24 14.40 £6.04  44.84 +85.00
B B H 10.94 £5.59 2.87 £0.53 9.45+1.95 16.59 £27.97 2.37+£1.40 2.60 £4.63 18.67 £11.54 59.63 £113. 33

F{E 0.12 0. 64 0. 39 0.12 0.33 0.28 2.26 0.941

P{E 0. 89 0.53 0. 68 0. 88 0.72 0.75 0.11 0.39

71 FPG . 25 7 0B ; GSP B AL L3 2B H s HBATC BN AL F 1 s FINS  2s SR B B CRP.C B MR H s HCY [T K B E R . — 4l hdx, *
P<0.05,
2.3 ZHWRMNRE B AL AR IR Y RGO HAMBEREH(FEBRCHAME HERMAHEGIT N

B-CTX N-MID | PTH 7 & & 1E# 4H . B &>
HOFHERWH =AM B AT EREL(P <
0.05);

Ca.P ALP Il 7% 25( OH) D, 7E =41 8] L B T
Gt (P >0.05) BB R X G0 A B IE W

AL

BESEH) AT PIHEM R B, &8 EwAH 25
(OH) D, (11.87 i6.06)ng/mL,'ﬁ’$ﬁﬁ?Zﬂ 25
(OH)D,:(10.98 £5.56)ng/mL,t:1.16,P =0.28,
M¥E 25 (OH) D, 7 4 8] LB IR &5 it = & 3L (P
>0.05),

R 3 AP SA B R LR AR B L
Table 3 Comparison of bone turnover biochemical markers among the three groups
L Ca/ |4 ALP/ 25(0H) D,/ B-CTX/ N-MID/ PTH/
( mmol/L) ( mmol/L) { mmol/L) (ng/mL) (ng/mL) (ng/mL) (pg/mL)
& ER A 2.30+0.11 1.19 +£0.20 90.01 £22.43 12,18 £6. 06 0.48 +0.23 12.99 £4.71 42.18 £16. 00
FEE /A 2.30+0.01 1.18 +0.22 94.89 £32.77 11.45 +5.70 0.49 +0.25 13.60 £7.85 46.16 £19. 40
B BB P A 2.29+0.18 1.16 +0. 30 97.29 £28. 67 9.18 £5.69 0.79 £0.84" 24.79+£19.90"  74.34 £58.71"
F/x" 1§ 0.11 0.20 1.06 2.57 8.53 18. 44 16. 17
P{a 0.90 0.82 0.35 0.079 0.00 0.00 0. 00

=M g, " P <0.05,
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2.4 BMD 58 B A AU 48 bR 9 A8 S 23 Hr
HERE5M 5 (age)  B-CTX N-MID 1§
IEMREKFR (P <0.05); 5IM3F 25(OH) D, \PTH ¥
THREKR(P>0.05),
&4 BMD 5% EHEMILIEFIA R
Table 4 Analysis of the correlation of BMD and bone turnover

biochemical markers

Age 25(0H)D; B-CTX N-MID PTH
BMD reo0.240" -0.071 0.206" 0.250" 0.05
P 0.000 0.282 0.02 0.00 0.437
" P<0.05,

2.5 HBHALAALTS br 2 8 0 AE 4T
I3 25 (OH) D, 5 PTH A £l % % & (P <
0.05) ,PTH 5 B-CTX N-MID RiF M2 (P <
0.05) ,8-CTX 5 N-MID JRIEAI£X R (P <0.05),
F 5 AR AR 2 I O A G HE 4 T

Table 5 Analysis of the correlation of each bone

lurnover biochemical marker

25(0H)D, PTH B-CTX N-MID
25(0H)D; r / -0.214 -0.098 -0.122
P / 0. 001 0.134 0. 062
PTH T -0.214 / 0.504 0.614
14 0. 001 / 0. 000 0. 000
B-CTX T -0.098 0.504 / 0.752
P 0.134 0. 000 / 0. 000
N-MID T -0.122 0.614 0.752 /
P 0. 062 0. 000 0. 000 /
H:"P<0.05,

3 i

BB AAAE B IERRE R, HRES
SREE N FEE 5, BUEE X 4B % B g E N
LW BB RS RE B A b ET E R R AL R e
T0% )R . AL, B % BE N BRI & LA
AN E R BUE XA B BB AE 1 B2 B R
I7 R o T R X, PR, 4 ] sk ) ol A
A AR R W o I S e M S T ] S R R B R
FEAR Yy BB E AT 12 W7 A B2, © OB
T HATWE 5 A . A58 o W N-MID, B-
CTX DR B % S i B A ki & 5
HEEZRIRR, A B He 8 018 W B 6 A AE
RHL R,

AT & PLE B IE ¥ 4l B-CTX(0.48 £0.23),
BERW DA (0.49 £0.25) , F LB A4 (0.79 «
0.84) , “HEZFAFKII¥E XL (P=0.00), A7
FELEE 5 F WA A0 B BF 5T 45 RN IF], PINP A B-

CIXTFEBEEFHAMBESEHY TSR ITEE L.
HRXZ TR EERMEEREEE, AL
W PRI v I 5 SR Al 9 = ) B, A RREASL 958 DU R
Hif, AP S TH RPFE S RN, S BIE
WAL, B EBW/AE OP 49 iy PINP B-CTX
BFIEFA (P <0.05), 58 &4/ H, 0P 4
H PINP B-CTX #& Fui /L8 (P <0.05) . &5
WAE 2 R B A ik T, (B BRI AL
JEREE, HEEERH B /DH &S H
P ) R R L AR BT 2R X TAS B T B A S 0 42
WA 2 RIBERR B 1 FU BN mp
AF R, 2 ) bh g R ) B R e R L IR L IR
M TG % 8 3, R A . AR &R W)
WrEtEdr p-CTX ZEH EIEHH < B R <&
B, B-CTX 55 ERH 5 EMEMILKER (P
<0.05) %45 iE 5 Em - HRLIBWAR, 2
Mg TR BT I N B B DU B A RE B-CIX MR
B o B2 0. 37 ng/mL [95% B {7 X (8] : (0. 11 ~
0.90) ng/mL], Al UL, ZEA B 55 A BE A& Il B 4 2
1 B-CTX ¥ B 4b + 88 K F , 48 7R i 4 0F 55 0 42
B KOV B8 5, 8 A0 MO I, B e i R
i, A58 18 & B B-CTX 5 N-MID fIE #5656 3R
(P<0.05) BN SGERIKAE —EMBKXLE,
ML B 4 B 5 PR3 0, B e e 33, 145 B T B
I TR R] A R BRI, B RE A B E R T
HIERER, R ER, REE % BRI R
BRWMIE B9 & AT, AT R B-CTX B ok B AT LU
B AR AN IR AP O RS ik === RN Y TR = iy
i iE B A B E L

N-MID 7r BB E 341 (12.99 =4.71) & &
W2 (13.60 +7.85) FEB BB 4 (24.79 «
19.90) , —ARAMWERAHRIFTFEEXL(P=0.00),
RO S % Y BN 24 R
Ao SP0 oo s B e A5 85 R 2K T
IEF 6 B LA 5 A B 2 48 3B 1 B i A E AR
FOT AL W BB, A A 2 BB
PRI E P IEAT , B R 14D FR Lk
B, H =AW 2 ¥ 8 M b oS 2 A
BE PRI HB A (=4 IA) 23 R I s OB Ak i i R L L
MeFEAH XL == L, P >0.05), MK X
B A LR PR A R o OB R P BE 3 S o 1Y
Iz 20 0 P 5 e A, AL o AN R VE A
HHRHEHES W TEEFHATEREES, KH
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STUTRRT B B . 78 B WOl S B o i DT ARAE B
LAY OC 3 43 Ui 25 ok, B A UL, U 5 1fn
OC, — 5 1 B 52 Wl BB 4 R A9 35 1, {57 O KRR
ER B R, ARG N-MID £ BB IEW
H<BEBOH < BRFML,N-MID 588 7%
HEMIEMKKEFE (P <0.05) ,N-MID 5 B-CTX jif
EMKKER(P<0.05), FRRIESEE B S & Wk
FAMBCR, BB AR 24T HER
R

PTH £E8 B IE % 41 (42. 18 £ 16.00) . £ B &
/EH (46,16 £ 19.40) FEH BB M H (74.34 «
58.71) , ZHEIMER A HIM¥E L (P=0.00),H
5 BMD EMHRKKR (P <0.05), AFHEREE
B BT R H A B AR AL
FLEFAZH PTH BE = T8 S /DA, B B 40
PTH B 8 /5 18 & 15 % 41, 3X 26 5 A B 53 A1 o] ; PTH
5 OP Yy &9 MU IEAH G, X — sl 5 AR A ],
JRIR A TERE . 2 UM RR R WAL A PTH JH,
AL IR ] BEJ2 = PR WE 5 1 S 198 35 T 1 IR 3 BUS B 1Y
Fk AT G5 PTH (9 ks o A5k
%3 PTH 5 B-CTX N-MID ¥ B EM %% Z (P <
0.05) . PTH Fv& AT LUK B T2 b AT B TR WA, {8 38
HAGOLT LIRS B Rl 5 £ S ™, SRR i
BN AR AR RIS 2 BB SRR A
B B AARE & , B 5 KOV & 15 B 4 A T 3
ok , PTH Jfill 38 %5 J5 R 2 B0E W T3 08 58, A
FECE BT

R BR,2 *U%%EUI%AJ# Jo B A E B B
T W5 B R M e AL H 4K, PTH H
i%ﬁ#)?ﬁ?rﬁwﬁﬂém@ﬁﬁi9&,%%&&?%%
B, AT B0 =D B B A RE . U N-MID |
B-CTX ¥k BE AT UL 1 # B AR B9 28 4k, X PEAL - =
W R e mRMNERAEEE L., HEN
A FE Sy ol BB 5T B ST AT S AR A B, B TR B AL
HAUA 24 ], AT IE B X R S5t 5 M miE .
HI, B FHEZ b KAWL #2005, A R
W2 e s SR &R

( 2 % x # ]

[ 1] Krege JH, Lane NE, Harris JM, et al. PINP as a biological
response marker during teriparatide treatment for osteoporosis
[J]. Osteoporos Int,2014,25(9) ; 2159-2171.

[ 2] Delmas PD,Munoz F,Black DM, et al. Effects of yearly zoledronic
acid 5 mg on bone turnover markers and relation of PINP with

fracture reduction in postmenopausal women with osteoporosis

[3]

[4]

[10]

[11]

[12]

[13]

[14]

[15]

[17]

[J].J Bone Miner Res,2009,24(9) :1544-1551.

Stolina M, Dwyer D,Niu QT, et al. Temporal changes in syslemic
and local expression of bone lurnover markers during six months
of scleroslin anlibody adminisiralion lo ovarieclomized rats[ J].
Bone,2014 ,67(5) : 305-313.

Vasikaran S, Easlell R,Bruyere O, el al. Markers ol bone turnover
lor the prediction of [racture risk and moniloring of osleoporosis
a need [or inlernalional relerence slandards [ J].

Osteoporos Int,2011,22(2) :391-420.

Llrealmenl ;

Jehoon L, Samuel V. Current recommendations for laboratory
testing and use of bone turnover markers in management of
osteoporosis[ J]. Ann LabMed,2012, 32(2) :105-112.
vt LG 5k 7 B, B8 L 45 ML B 85 R N 3 P Ar F i B A
SERWe RN B [T]. E% BSR4 &, 2003,18 (4):
216-218.
FrAE R S ol B AL AT S o o5 JRUR P B B PR AF
LR (2011 ££) [J]. e ﬁlﬁ*&ﬂﬁ’ﬁ“%&?ﬁ:%z’%ﬁ,
2011,4(1) . 2-17.
Garnero P, Delmas PD. Biochemical markers of bone turnover
[J]. Endocrinol metab Clin North Am,1998,27(2) ;303-322.
Srivas tava AK, Macfarlane G, Srivas tava VP, et al. A new
monoclonal antibody ELTISA for detection and characterization of
Ctelopection fragements of type I collagen inurine [ J]. Calicif
Tissue Tnt,201,69(6) :327-336.
F NG B9 AR 5B E R A A AT W 5 B B A T A A
FAEWHID] . B R E R R 2 18 3, 2013.
THE B BREE, S BB RS PINP 58 R IET 8-
CTX 7 2 AUBEROR 5 3 B BB i iR A Bt g [ T]. o &
SR AN 275 ,2017,23(3) 1318-321.
MG, TR, 2, A R VUE B Lotk i B R AR A 3R
b7 PINP Fl B-CTX ik BEYE B B a0 A7 [T]. & Bmi A fl g
B PR 24 ,2016,9(1) . 7-13.
SRl B E RS R R A ME RS ERERE TN
BREBMER BRGNS RT]. dEE
SR AN 2R ,2015,21(2) 1132-141.
Chai Y,Ma LF,Hu CR,et al. Relationship between serum leptin,
bone mineral density and bone biochemical turnover markers in
aged males with osteoporosis [ J]. Helongjiang Medicine and
Pharmacy,2012,35(1) : 30-31.
Zheng J,Liu JL,Lin MF, etal. Effect of modified sijunzi decoction
on the bone metabolism of adriamycin induced nephropathy rats
[J]. Chinese Journal of Integrated Traditional and Western
Medicine ,2013,33(10) :1376-1381.
DeFranco D J, Glowacki J,Cox K A, et al. Normal bhone particles
are preferentially resorbed in the presence of osteocalcin-deficient
bone particles in vivo[ J]. Calcif Tissue Int, 1991 ,49(1) :43-50.
Hegedus D, Ferencz V, Lakatos PL, et al. Decreased bone
density, elevated serum osteoprotegerin, and beta-cross-laps in
Wilson disease [ J]. J Bone Mineral Res, 2002, 17 (11 ).
1961-1967.

(%5 1605 ¥1)



FEE RG2S 2018 4E 12 HEE 24 4548 12 8] Chin J Osteoporos, December 2018, Vol 24, No. 12 1605

[4] WREAE, AR, Tss,. % HEREARSERBREST [ 9] Khosla S, Oursler MJ, Monroe DG. Eslrogen and the Skelelon
R Ak g [ I, pEERGAE, 2018, [J]. Trends in Endocrinology & Meltabolism Tem, 2012, 23
24(2):165-169. (11): 576-581.

[5] LW,BW,YZ, etal. Hypoxia promeles Lhe prolileralion ol [10] Baron R. Osleoporosis in 2011 Osleoporosis lherapy--dawn of
MC3T3-El cells via the hypoxia-inducible factor - 1o signaling the post-bisphosphonate era[ J]. Nalure Reviews Endocrinology,
pathway[ J]. Mol Med Rep, 2015,12(4) ; 5267-5273. 2011,8(2): 76-78.

[6] Qu B, Hong Z, Gong K, el al. Inhibilors of Growth 1b [11] Baron R, Hesse E. Updale: Updale on Bone Anabolics in
Suppresses  Peroxisome  Proliferator-Activaled  Receplor-B/3 Osleoporosis  Trealmenl: Ralionale, Current Slalus, and
Expression Through Downregulation of Hypoxia-Inducible Factor Perspectives [ J ]. Journal of Clinical Endocrinology &
la in Osteoblast Differentiation [ J]. DNA and Cell Biology, Metabolism, 2012,97(2) ; 311-325.

2016, 35(4) :184-191. [12] Wang JW, Yeh CB, Chou SJ, et al. YC-1 alleviates bone loss in

[ 7] Wagegg M, Gaber T, Lohanatha FL, et al. Hypoxia promotes ovariectomized rats by inhibiting bone resorption and inducing
osteogenesis but suppresses adipogenesis of human mesenchymal extrinsic apoptosis in osteoclasts[ J]. Journal of Bone & Mineral
stromal cells in a hypoxia-inducible factor-1 dependent manner Metabolism, 2017,36(5) ; 508-518.

[J]. Plos One, 2012,7(9) : e46483. [13] Seeman E, Martin TJ]. Co-administration of Antiresorptive and

Wang Y, Wan C, Deng L, et al. The hypoxia-inducible factor

alpha pathway couples angiogenesis to osteogenesis during

skeletal development [ J]. Journal of Clinical Investigation,

2007,117(6) : 1616-1626.

Anabolic Agents; A Missed Opportunity[ J]. Journal of Bone &
Mineral Research, 2015,30(5) ; 753-764.

(ks A3 2018-03-16 5 1& 4] B #]: 2018-04-12)

(- #2% 1595 10)

[18]

[19]

[20]

LA R R, SR FORSE B E A 25 B4R D
X2 AVRR RS B I R B B AR R R R AN L]
R B 2R ,2016,22(9) :1116-1120.

Liu Dandan, Chang Hong, Tan Min. Relation of 25-hydroxy
vitamin D3, bone metabolism indexin male Patients with type 2
diabetes[ J ]. Anhui Medical and Pharmaceutical Journal, 2015,
19(2) :288-291.

Kidney Disease: lmproving Clobal Outcomes ( KDICO) CKD-

[21]

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
Tnt,2009, Suppl 113(113) ; $1-130.

Ti M,Lv F,Zhang 7, et al. Establishment of a normal reference
value of parathyroid hormone in a large healthy Chinese
population and evaluation of its relation to bone turnover and bone

mineral density[ J]. Osteoporos Int,2016, 27 (5) :1907-1916.
CHCHS H 8 2018-03-17 & 5 B 1 :2018-06-21)



