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(BGP) 2552 4EE K D, (25(OH) D, ) \FURSZMRE (PTH) (FEE5 3 (CT) 58835 BMD AHSCH: . 773% R H Discovery WA %1
B9 RT3 BMD SR FH B bR S 28 3 M7 ARG I TRACP .CTXH .BALP BGP 25 ( OH) D, \PTH .CT, ¥ 1084 32X # 1
S5 R 5 % AR B 2a , BT SPSS 13. 0 Ze BTk AT 58130, 5% 25(OH) D, \PTH CT 7E 35 ~50 & 444 Br s 4H ]
AFAEZES ;50 % LU 25(OH) D; JFAG FRE, 5 BMD 2 IEARS; CT BRI UTE 65 ~79 Z 4RI EL, 5 BMD W3 1EMG, 35 ~

45 A B TRACP .CTXH 5 BMD £ ki 5, T BALP . BGP 5 BMD £ 1E4H ;50 ~ 60 % 4F 1 Bt BALP BGP Bl & F+ 5,
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Correlation between BMD and TRACP, CTX4d, BALP, BGP, calcium, and phosphorus in 1084 women
ZHANG Mengmeng, ZHANG Yanhui, MAO Weixian, MA Qiangian, GAO Yuan, LIU Ying, LIANG Binbin. Jilin Osteoporosis
Treatment Center, the Forth Affiliated Hospital of Jilin University , Changchun 130011, China
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Abstract: Objective To study the correlation between BMD of the femoral neck and tartrate resistant acid phosphatase (TRACP),
type I collagen carboxy terminal peptide (CTX- ), osteocalcin (BGP), bone specific alkaline phosphatase ( BALP), 25-hydroxy
vitamin D3 (25(OH)D; ), parathyrin (PTH), and calcitonin (CT) in females. Methods BMD of the femoral neck was detected
using a bone mineral density detector ( Discovery WA ). Serum concentrations of TRACP , CTXH , BALP, BGP, 25(0OH)D,, PTH,
and CT were detected using an enzyme immunoassay analyzer . The results of 1084 women were divided into different groups according
to a 5-year division. A SPSS 13. 0 software was used for statistical analysis. Results The values of 25(OH)D;, PTH, and CT had no
difference in 3550 age group. However, after the age of 50, the values of 25 ( OH) D; started to decline, which was positively
correlated with BMD. The values of CT decreased in the groups of 6579 years old, which was significantly positively correlated with
BMD. The values of TRACP and CTX - had negative correlation with BMD in the groups of 3545 years old, while the values of BALP
and BGP had positive correlation with BMD . The values of BALP and BGP increased significantly in the groups of 50-60 years old, and
the values of TRACP, CTX-, BALP, and BGP all had negative correlation with BMD . After the age of 65, the values of BALP and
BGP started to decline, and had positive correlation with BMD | and the values of TRACP and CTX H had negative correlation with
BMD. Conclusion Bone metabolism level of TRACP, CTXH, BALP, BGP, 25 (OH) D;, PTH, and CT provides molecular
biological basis for the diagnosis and differential diagnosis of osteoporosis .

Key words; Calcium and phosphorus metabolism regulation indicators (25 ( OH) D3, PTH, CT); Bone metabolism indicators
(TRACP, CTX-, BALP, and BGP) ; BMD of the femoral neck ; Correlation
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K H & E Thermo 2\ W] il A bt 35 43 B ASCAS: I
TRACP .CTX4 .BALP .BGP 25(OH)D; .PTH CT, >}k
FZEHE Hologic INEIHETERY Discovery WA A= aragiy
ASCAGHIN P - 25 BMD
1.3 Stk

Iz H] SPSS13.0 #k4FX%F 1084 f4i] 57 ik A HF 25
(OH) D, \PTH CT H 4G A5 & BMD il 7 {5 7
frgeit o b, BMD J 25 (OH) D; \PTH  CT B AU
PRSP R FH HEAR T, P <0.05 255
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Tt Y
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25(OH)D; .PTH . CT 7E 35 ~ 50 % 4F 8 Br s 4l
[ R E2E 5350 % LS 25 (OH) D, TR FIE, 5
BMD 2 IEAHIC; CT BEAGH BLAE 65 ~ 79 % 4F % Bt
5 BMD % IEAE, 35 ~ 45 % 4R Bt TRACP,
CTX4 5 BMD 2 FAHC, 1 BALP .BGP 5 BMD 2
IEAHSE ;50 ~ 60 2 4F % Bt BALP, BGP HA & Jt /5,
TRACP .CTX- .BALP BGP 5 BMD £ 1 4% ;65
4 LAJG BALP .BGP J45 T K, BALP . BGP 5 &%
EIEAHSE, TRACP [ CTXH 5E®EZ A, AFHE
SRR ZH BRI S AR 5 BMD (g/em’ ) I 2 45 5 WL 5%
1, ANFEAER S #C S AT F5 455 BMD (g/cm’)
MEZE R 2, 35 ~45 & BRI S
BMD FHOCHESHT WLZE 3, 50 ~60 & Lok RiHE
bR BMD FHOCHE S HT WLER 4, 65 % UL Ltk AR
PR S BMD AHCHE AT DL 5. An A
f6P55 BMD HIOCHE T WK 6,

R1 1084 Bl TR BT CHE bRA BMD I E 45
Table 1 Test results of bone metabolic markers and BMD at different ages in 1084 women
AL (%) n TRACP (ug/L) CTXH (pg/L) BALP( pg/ml) BGP( pg/ml) BMD(g/m?)
35~39 86 2.04 £1.23 0.42 +0. 36 14.07 £5.42 15.01 £7.51 0. 605 +0.068
40 ~44 93 2.01 +1.14 0.39 +0.52 16. 07 +4.95 16.14 £7.29 0.594 +0.056
45 ~49 99 2.09 £1.21 0.38 £0.42 15.05 +6. 04 15.07 £6.75 0.591 £0.048
50 ~54 109 2.65 £1.51 0.46 +0. 41 17.60 +7.85 13.57 +7.52 0.590 +0.082
55 ~59 114 3.01 £2.54 0.71 £0. 42 19.65 +7. 14 14.81 £5.28 0.547 +0.082
60 ~ 64 118 3.00 +2.81 0.61 +0.58 18.31 £8.92 11.09 £6.05 0.512 +0.085
65 ~69 192 2.55+£2.12 0.61 £0.59 16.03 £6.41 11.00 +7.01 0.473 +0.086
70 ~74 173 2.41 £2.07 0.61 0. 60 15.68 +£7.03 10. 81 +6.77 0.440 +0.079
75 ~79 100 2.32+£2.04 0.61 +0. 61 15.23 £5.59 10. 48 +6. 54 0.417 +0.088
221084 Bt AN RIS BOES B AU 15 R A BMD 52 25
Table 2 Test results of calcium and phosphorus metabolism regulation indexes and BMD at different ages in 1084 women
IR (%) n 25(OH) D5 (pg/ L) PTH(U/L) CT (pg/mL) BMD(g/m’)
35~39 86 57.47 £34.72 41.72 £38.52 2.38+1.59 0. 605 +0. 068
40 ~44 93 54.32 £42.92 42.22 £41.50 2.40 £2.01 0.594 £0. 056
45 ~49 99 51.23 £29.68 42.92 £46.56 2.41 £1.57 0.591 £0. 048
50 ~54 109 46.35 £35.26 41.29 £35.34 2.45+1.29 0.590 +0. 082
55 ~59 114 48.69 +£35.85 47.63 £35.96 2.62+1.61 0. 547 +0.082
60 ~ 64 118 44.86 £38.21 45.56 £40.21 2.79 +1.35 0.512 +0. 085
65 ~69 192 44.26 £36.72 45.23 £42.13 2.18 £1.54 0.473 0. 086
70 ~74 173 41.48 £36.73 46.12 £43.15 2.14 +£1.21 0. 440 +0. 079
75 ~79 100 41.26 £39.45 43.72 £35.16 2.11+1.29 0.417 0. 088
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R3 35 ~45 BN A NHER
55 BMD M5
Table 3 Correlation analysis of bone metabolism indexes and

BMD in 35-45 years old females

78 TRACP(ug/L) CTXA (pg/L) BALP(pg/ml) BGP(pg/ml)

r -0.261
P 0. 004

-0.317
0.012

0.703
0. 000

0.374
0.010

®4 50 ~60 X LHEFGHEIRS BMD AHSCHE T
Table 4 Correlation analysis of bone metabolism
indexes and BMD in 50 — 60 years old females

At TRACP(ug/L)  CTXH(pg/L)  BALP(pg/ml) BGP(pg/ml)
T -0.274 -0.402 -0.469 -0.307
P 0. 004 0.016 0. 020 0.010

&5 65 XU EL AR
5 BMD M
Table 5 Correlation analysis of bone metabolism indexes and
BMD in females over 65 years old.

AR TRACP(ug/L) CTXA (pg/L) BALP(pg/ml) BGP(pg/ml)
T -0.218 -0.390 0. 698 0.371
P 0. 004 0.012 0. 000 0.010

F6 USRS BMD AHCME
Table 6 Correlation analysis of calcium and phosphorus

metabolism regulation indexes and BMD

e 25(0H)D;(peg/ L) PTH(U/L) CT (pg/mL)
r 0.215 -0.455 0.312
P 0.021 0.014 0. 001
A A
3 itig

3.1 TRACP .CTX4 5 BMD
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ik, 5 BMD AKX R, 5 E WM E —
g
3.2 BALP BGP 5 BMD
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T e 4 LAV A S A AR R A 8 R A 2
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AR T YA D AR D R 2 T AR
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B, LT ARRI 252 B s B0 6 S 8l 1
AEAREMERBHAR Y, BB 9% B T A 22451,
AEPHISERE, AR AR bR AT DASE RS AL
B AN B A SIS R, P R IR S HAR
L = ol T

TRACP,CTXH . BALP .BGP 25 (OH) D; ,PTH,
CT B Al i B2 v AR BE A e i, i 5

BMD f77E 5 2K, D8 s 02 Wy S 451012
WHEHE T o F ARG ™ SRR 1t
bR EYS BMD BRG] T8 BEAR 2 B L T
P BMD 2 W7 AU B B bA T i) HoA
Ll RO, T E AT PP 25 6 7 38 i A
JREAR R e NI B ZHOR T-Be

[ & % x # ]

[ 1] Zhang Mengmeng, Li Yagang, Liu Ying, et al. A study of
bonemineral density and prevalence of osteoporosis in Chinese
people of Han nationality from Changchun. Osteoporosis
International ,2012,2.

[ 2] Zhang Mengmeng, Li Qiang, Song Yuting, et al. Study on the
correlation between BMD and bone metabolism in aged 3579
Changchun City. Chinese Journal of Osteoposis, 2010, 16 (4) :
248-250.

[ 3] Cheng Haitao, Zhang Mengmeng, Gao Yuan, et al. Study on the
relevance of TRACP ,CTXH ,BACP BGP and BMD in 488 cases
female patients. Maternal and child health care of China, 2010,
25 (30) ; 4368-4369.

[ 4] Xiao En, Si Liangyi, Meng Ping. The clinical significance of
determination of Serum tartrate tesistant acid phosphatase 5b in
the elderly [ J]. Chongqing medical journal, 2008, 37 (2):
159-463.

[ 5] Halleen JM. Tartrate resistant acid phosphatase 5b is a specific
and sensitive marker of bone resorption [ J ]. Anticancer Res,
2003,23(2A) :1027.

[ 6 ] Halleen JM, Tiitinen SL, Ylipahkala H, et al. Tartrate resistant
acid phosphatase 5h( TRACP-5b) as a marker of bone resorption
[J].J Clin Endocrinol Metab,2001,86(5) :23092314.

[ 7] Mitra D, Elvins DM, Collins AJ, et al. testosterone and
testosterone free index in mild anklosing spondylitis ; relationship
with bone mineral density and vertebral frantures [ J ]. J
Rheumatol, 1999, 26 2414-2417.

[ 8 ] Obrant KJ, Ivaska KK, Gerdhem P, et al. Biochemical markers of
bone turnover are influenced by recently sustained fracture. Bone,
2005,36:786-792.

[ 9] Xiao Jiande. Practical Osteoporosis Study [ M]. Beijing: Science
Press, 2004 :152.

[10] Liu Zhonghou. Bone mineral and clinical [ M]. Beijing: China
Science and Technology Press, 2006 :447.

[11] Gomesz B, Ardakani S,Ju J,et al. Monoclonal antibody assay for
measuring bone-specific alkaline phosphatase activity in serum.
Clinchem ,1995,1:1560-4569.

[12] Li Tao. The significance of bone alkaline phosphatase in the
diagnosis and treatment of osteoporosis and rheumatoid arthritis in
[J]. modern medicine and health, 2008, 24 (15) . 2297-8.

[13] Yu Jing, Yu Xuefeng. The using of markers of bone metabolism
and bone mineral density in patients with osteoporosis [ J].
Journal of Clinical Department of internal medicine, 2009; 26

(3): 15549.



906 G RNES= AW A

2013 4F 9 A5 19 %545 9 1] Chin J Osteoporos, September 2013, Vol 19, No.9

[14] Losfman O, Hallberg I, Berglund K, et al. Women with low—
energy fracture should be investigated for osteoporosis[ J]. Acta
Orthop,2007,78 (6) :81321.

[15] Zhang Hong, Luo Xianghang, Xie Hui, et al. The correlation of
Matrix metalloproteinases 4, 2 with female age, bone turnover
markers and bone mineral density.
medicine,, 2006, 45:306-309.

[16] Heaney RP. Is the paradigm shifting. Bone,2003,33 :457-465.

Department of internal

[17] Garmero P, Sornay-Rendu E, Claustrar B, et al. Biochemical
markets of bone turnover, endogenous hormones and the risk of

fracture inpostmenpausal women: the OFELY study. ] Bone

[19]

[20]

Minter Res, 2000,15:1526-4536.
Ross PD, Kress BC, Parson RE, et al. Serum bone alkaline
phosphatase and calcaneus bonedensity predict fractures: a
prospectivestudy. Ostteoporos Int,2000,11.:76-82.
NIH Consensus Development Panel on Osteoporosis Prevention.
Diagnosis and Therapy. JAMA 2001 ,285:785-795.
Delmas PD, Eastell R, Garnero P, et al. The use of biochemical
markers of bone turnover in osteoporosis. Osteoporos Int, 2000,
Suppl(6) :S2-S17.

(ki H . 2013-05-08)

( bE#5 901 1)
Ca’ " Z5HHY i U (INOS) |, 75— FUR AR T Ca® "/
CaM FAZEGT] G145 N B 4 7 (eNOS ) Filfh £ o Hd
(nNOS)''™ . BT EARIE T ICA T 3%
NO A 8 777 5 2 o 400 e v ol ko, A
AT I 4 N A PI3K F4R S 57 1.Y294002
J& AT LAAT B AR eNOS 3k, iR PI3BK/AKT 5
eNOS /& I FiE e &R, (HXTF iNOS Ff Tz, & H
PI3K/AKT [R5 AT iNOS 131k, 7N ICA
J& 24 h B iNOS Rk i 35 T eNOS, & FZAEH
IR XTF nNOS (IR 1 AR SE I8 1 AR 90 B, AR TR
YLK T — 0 h 7RG

S ARSI B TR AR AT AR E (BMSCs K
HEC RS 4343 FHLEL, M5 R A B B 36 F 1L
TOH

([ & % x & ]

[ 1] Bessette L, Davison KS, Jean S, et al. The impact of two
educational interventions on osteoporosis diagnosis and treatment
after fragility fracture: a population-based randomized controlled
trial[ J]. Osteoporos Int, 2011, 22(12) : 296372.

[2] Liu SZ, Yan H, Hou WK, et al. Relationships between

endothelial nitric oxide synthase gene polymorphisms and

osteoporosis in postmenopausal women[ J]. J Zhejiang Univ Sci

[10]

B, 2009,10(8) :609-8.
Chen KM, Ge BF, Liu XY, et al. Icariin inhibits the osteoclast
form ationinduced by RANKL and macrophage colony stimulating
factor in mouse bone m arrow culture[ J]. Pharmazie, 2006, 62
(5):38891.
Lv MB, Liu XY, Ge BF, et al. Effects of Icariin on inducing
osteoclast formation and bone resorption in mouse bone marrow
culture[ J]. Chin J Osteopros, 2007, 13(15); 31549.
Zhai YK. The study on the molecular mechanism of icariin anti
osteoporosis [ D]. Master Degree Thesis. Lanzhou University of
Technology, 2011 :420.
Di KJ, Zhang JB. An Outline of Icariin Pharmacological Study
[J]. Chinese Journal of Nature,2003,25(4) :191496.
Zhai YK, Ge BF, Ma HP, et al. Icariin promotes osteogenic
differentiation of rat bone marrow stromal cells in vitro[ J]. China
Journal of Chinese Materia Medica, 2010, 35(23) ; 321922.
Chen KM, Ge BF, Ma HP, et al. Icariin, a flavonoid from the
herb Epimedium enhances the osteogenic differentiation of rat
primary bone marrow stromal cells [ J]. Die Pharmazie, 2005,
60(12): 93942.
Wimalawansa SJ. Nitric oxide: novel therapy for osteoporosis
[J]. Expert Opin Pharmacother, 2008, 9. 3025-44.
Meng J. The Relationship of NO/ONS and osteoporosis [ J].
China Academic Journal Electrnic Publishing House, 2003, 23 .
12729.

(ks H 4 : 2013-0242)



[HRREE....

108445 % £ TRACP. CTX-1. BALP. BGP. EBARitIstss
BMDAH <

YE# SRHTE, kS, BARVL, S, Mg, B, 3, ZHANG Mengmeng,
ZHANG Yanhui, MAO Weixian, MA Qiangian, GAO Yuan, LIU Ying, LIANG Binbin

Y AT HEE A 2IT 0, FARKF S U B, K3, 130011

s L i 1T I

BELT 4 CHINESE JOURNAL OF OSTEOPOROSIS

i, &0 2013, 19(9)

AR CEERL: http://d. g. wanfangdata. com. cn/Periodical zggzsszz201309002. aspx



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201309002.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201309002.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%90%8c%e8%90%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%89%b3%e4%bc%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%af%9b%e6%9c%aa%e8%b4%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%80%a9%e5%80%a9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e8%bf%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%a2%96%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e6%96%8c%e6%96%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Mengmeng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Yanhui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MAO+Weixian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MA+Qianqian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Yuan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Ying%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIANG+Binbin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%90%89%e6%9e%97%e7%9c%81%e9%aa%a8%e8%b4%a8%e7%96%8f%e6%9d%be%e8%af%8a%e7%96%97%e4%b8%ad%e5%bf%83%2c%e5%90%89%e6%9e%97%e5%a4%a7%e5%ad%a6%e7%ac%ac%e5%9b%9b%e5%8c%bb%e9%99%a2%2c%e9%95%bf%e6%98%a5%2c130011%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201309002.aspx

