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Association between Bsm I , Apa I and Taq I polymorphisms in VDR gene and bone mineral
density: a meta-analysis focused on populations in Chinese men
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Abstract: Objective To explore the associations between vitamin D receptor (VDR) gene polymorphisms (including Bsm [
Apa | and Taq I ) and bone mineral density (BMD) in Chinese men. Methods Databases including PubMed, Embase, Cochrane,
CNKI and cqvip were retrieved to identify eligible studies (1990-2014). The quality of the included studies was evaluated and the
data were extracted. Review Manager 5.1 was used for meta-analysis. Weighted mean difference (WMD) and 95% confidence
intervals were calculated by using fixed-effect model. Results A total of 8 studies were included in this meta-analysis, including
1 934 Chinese adult men. The results of meta-analysis showed that VDR Bsm [ , Apa I , Taq I polymorphisms were not related
to bone mineral density in Chinese men (including men in Taiwan and Hong Kong). Excluded men in Hong Kong and Taiwan
analysis indicated that VDR gene Bsm [ polymorphisms were associated with femoral neck BMD in mainland Chinese men (95%
CI: 0.03[0.00,0.06], P=0.03). Conclusion The present study shows that VDR Bsm [ , Apa 1 , Taq I polymorphisms are not
associated with bone mineral density in Chinese men.
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Tab.1 Basic characteristics of all eligible studies

Name[Ref.] Area Year Cases (n) SNPs Cen/:;;/pes - X?Wh_leSlP SC‘;:;Z::[ZZ}?FW
2% Shanghai 2005 611  Bsm I 0 4 114 3.770 0.520 6
A Fuzhou 2009 150  Bsm I 11 134 28610 < 0.001 5

Apa 1 12 64 74 0.130 0.710

Taq I 136 14 0 0.360 0.550
PSS Guangzhou 2004 150  Bsm [ 13 71 62 1.350 0.250 5
YT Shanghai 2003 388  Apa | 30 172 186 1.290 0.260 6
X7 Beijing 2005 145  Bsm I 17 126 2350 0.130 5
EHFBY Harbin 2007 98  Bsm I 16 82 0.770 0.380 4
Tsai" Taiwan 1996 155 Bsm I 9 146 0.139 0.710 5

Apa 1 1377 65 2.220 0.137

Taq I 150 5 0 0.042 0.838
Lau""! 1999 237  Bsm | 0 18 214 0.380 0.540 5

Hong Kong
Apa 1 28 94 115 1.600 0.200
Taq I 217 20 0 0.460 0.500

Fz2 Apal ,Taq I 5 VDR EESHHEFESMEREZEHERXMYE Meta DR
Tab.2 Results of meta-analysis of association of VDR gene Apa I , Taq I polymorphism with BMD in Chinese men

SNPs Genetic model Measuring location No. of studies  Cases (n) r 95% CI P
Apa 1 AA vs aa Femoral neck 4 541 31% -0.01[-0.03,0.02] 0.62
Lumbar spine 3 380 20% 0.01[-0.02,0.04] 0.38
Ward's triangle 4 541 5% 0.01[-0.02,0.04] 0.44
Taq 1 TT vs Tt Femoral neck 3 542 26% 0.00[-0.04,0.04] 0.86
Lumbar spine 2 305 0% -0.02[-0.09,0.05] 0.52
Ward's triangle 3 542 60% -0.04[-0.08,0.01] 0.10
Bb bb Mean difference Mean difference
__Study or subgroup X K Total X K V,fixed,95% CI V,fixed,95% CI
Lau Hong Kong 1999 065 012 18 066 011 214 21.0% -0.01[-0.07,0.05] =
Tsal Taiwan 1996 088 016 9 082 013 146 61% 004[007 0185] -1
7S Beijing 2005 0.767 0121 17 0.745 0131 126 18.0% 0.02[-0.04, 0.08] -
2% Guangzhou 2004 0.743 0131 66 072 0134 60 321% 0.02[-0.02,0.07] ==
0.801 0129 16 0.709 0.167 82 13.0% 0.09[0.02,0.16] - &
073 0.25 42 0.72 0.2 114 9.8% 0.01[0.07,0.09 A
Iy _— — e G L
Total (95% CI) 168 742 100.0% 0.02[-0.00,0.05] nad
Heterogeneity: Chi*= 4.90,df= 5 (P= 0.43);*= 0 +—— +—+
Test for averall effect 7=1.84 {p=0.07) 0.z 041 Bbu bb 0.1 0.z

E 1 Bsm [ EEE&ESPESEREINEHEEXYEMeta 5347
Fig.1 Meta-analysis of association between Bb and bb genotype of VDR gene Bsm I polymorphism and femoral neck BMD in Chinese
men

Bb bb Mean difference Mean difference

_Studyor subgroup X s Total X s IV,fixed,95% CI IV ,fixed,95% CI

Tsal Taiwan 1996 079 015 9 073 011 146 7.7% 0.06[-0.04,0.16] -

FA Beijing 2005 069 0135 17 0679 0115 126 16.9% 0.01(-0.06,0.08] —

Oy Aol ARAO MA4aT ar AGAE AAAE an 40 a0 ANA AN ANZS _——

- - B “"‘""5""-"" 2004 Uolio uanay 0J U.ouo uU.1uo ou 49,90 U.ul [FU.uUo, U.ugj

FFEH Harbin 2007 0698 0132 16 0668 0147 82 14.7% 0.03[0.04,0.10] —_1—

27 $] shanghai 2005 066 025 42 065 02 114 10.8% 0.01[0.07,0.09) —

Total (95% CI) 149 528 100.0% 0.02[-0.01, 0.05] ’

Heterogeneity: Chi*= 0.96, df= 4 (P = 0.92),*=0 bz 81 b &1 12

Test for overall effect: 7= 1.27 {(P=0.20) ’ ’ Bb bb ’

B 2 Bsm [ EEZEMESHESEXETEEEHEXMEMeta 17
Fig.2 Meta-analysis of association between Bb and bb genotype of VDR gene Bsm I polymorphism and trochanter BMD in Chinese men
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85 L] Mean difference mean difference
__Study or Subgroup X N Total X s IV, fixed,95% CI IV, fixed,95% CI
Lau Hong Kong 1999 046 015 18 044 011 214 194% 0.02[-0.05, 0.09)] —
Tsal Taiwan 1996 069 015 9 062 015 146 95% 007[0.03,017] -1
A Beijing 2005 0.606 0.151 17 0573 0182 126 158% 0.03[-0.05 0.11] T
SvYr Gguanez hou 2004 NE71 N1R72 RE NAREO N174 /N 27 704 nn1Lnns nn7l S
277 Guangzhou 2004 0571 0162  B5 0559 0174 80 27.7% 0.01[0.05 007]
F 5 Harbin 2007 0.601 0.119 16 0603 0191 82 19.0% -0.00[-0.07,60.07] ——
£ZR7 ¥ Shanghai 2005 054 032 42 052 025 114 85% 0.02[0.09, 0.13] -1
Total (95%CI) 167 742 100.0% 0.02[-0.01,0.05] P
Heierogeneity. Chi*= .48, df= 5 (P=0.92)[F=10 =+ T L
Test for overall effect: Z=1.28 {(P=0.20) v T BBU 8b ot .

3 Bsm | EESEMESHPES M Ward’s = X B E1H XM Meta 5347
Fig.3 Meta-analysis of association between Bb and bb genotype of VDR gene Bsm I polymorphism and Ward’s triangle BMD in Chinese

men

Bb bb Mean difference Mean difference
Study or subgroup X s Total X s IV, fixed,95% CI IV,fixed,95% CI
FiA Beijing 2005 0767 0121 17 0745 0131 126 247% 002[004, 008 —t=
£ Guangzhou 2004 0.743 0131 66 0.72 0134 60 441% 0.02[-0.02, 0.07) T
F3IS Harbin 2007 0.801 0129 16 0.708 0.167 82 179% 0.09([0.02 0.186) —
U shanghaizoos 073 025 42 072 02 114 13.4% 001[0.07, 009 —
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4 Bsm | BRSSP EXMEX S EREINEE EHEXEMeta 517
Fig.4 Meta-analysis of association between Bb and bb genotype of VDR gene Bsm I polymorphism and femoral neck BMD in mainland

Chinese men
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