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Abstract: Objective To analyze the serum levels of vitamin D in population above 50 years old in Yueyang, and to
investigate its correlation with bone mineral density ( BMD) by detecting the serum levels of vitamin D and BMD in 269
subjects. Methods The blood of all the subjects was collected. Then serum levels of 25-hydroxyvitamin D (25-OH-D)
were measured using electrochemiluminescence immunoassay. BMD of the lumbar vertebrae and the hip was measured using
dual-energy X-ray absorptiometry. Results Among all the subjects, the prevalence of vitamin D severe deficiency,
deficiency, insufficiency, and sufficiency was 24.2% , 45.0% , 24.5% , and 6.3% , respectively. The 25(OH)D level
and BMD of the lumbar vertebrae and the hip in men were significantly higher than those in women (P <0.001). No
significant difference of 25( OH) D levels and BMD values of the lumbar vertebrae and the hip in men among all age groups
was observed (P =0. 101, 0. 261,0.055,0.170,0. 108, and 0. 051, respectively). No significant difference of 25( OH)D
levels and BMD values of the lumbar vertebrae in women among all age groups was observed (P =0.364, 0.063).
However, with the increase of age, the BMD values of the hip were gradually decreased, with significant difference among
different age groups (P <0.001). No significant difference of the BMD values of the femur neck, the intertrochanter, and
the total hip among different levels of 25( OH) D in men were observed ( P =0.076,0. 425, and 0. 122, respectively) . But
there was significant difference of the BMD values between the lumbar vertebrae and the trochanter (P =0.027,0.017).

BMD of the lumbar vertebrae in vitamin D sufficiency group was higher than that in other groups (P =0.005,0.025, and

* 3 iHAEE . Y75, Email;liufangrenbo@ 163. com



FEERHREE 203F7 AF19%FE 7H  Chin ] Osteoporos, July 2013,Vol 19, No.7 687

0. 009, respectively). BMD of the trochanter in vitamin D severe deficiency and insufficiency group was higher than that in

deficiency group (P =0.021, 0.005). In women, no significant difference of the BMD values of the lumbar vertebrae and
the hip among the different levels of 25 (OH) D was observed (P = 0.616, 0.739, 0.559, 0.608, and 0.641,

respectively) . Conclusion Vitamin D deficiency and insufficiency is a quite serious problem in population above 50 years

old in Yueyang, Hunan province. There is no evidence that the serum levels of 25( OH) D are associated with BMD. A

larger sample study is needed in the future.
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2 A FE B KE BMLLAZER B IR
A R VitD 315 %

1.2 g
1.2.1 M7 25(0H)D M€ : BB 33 % & =5 8 AR
A3 ml, (LFLKEELE, RARLZEZLE(F
KA XE) M EfmE 25(0H)D K¥.
1.2.2 BMD %€ : T A Zid & R A XNEE X L%
WX (MEDILINK A7) % H) @& L, Faih ] &
& HALAEREH KEFXMEFR L8
I EEE
1.2.3  SreHtndE: LU 25(OH) D /K F3FE VitD
AR, M7E 25(0H)D =30 ng/ml 2§ VitD £ &, =20
H <30 ng/ml 3 VitD A2, =10 H <20 ng/ml &
VitD £ 2 , <10 ng/ml 25 VitD =& Z , ¥ LiRfR
W ZRES R VD EREA ARH = E R~
BEZH., URRKEFRDH S0 ~59 2 4 .60 ~69
SHT0~T9 ZHRKFHT 80 FH,
1.3 Giit#it
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A, Z A B M A t T, A L
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PP LR I LSD-t 35 R
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2.1 —BHFEHRIER

ZREILR 269 2, Hrh B 83 £(30.9% ),
THE186 2 (69.1% ), BHZAEFEMEHL K 50 ~
84 % EHILEH K 65.37 £8.06 % ; 4k 50 ~ 88
5 PR K 65.46 £9.53 &, (KE I (kg/
m’) B R:22.66 £3.05; Lo K.23.48 ¢
3.42, B LZiAEBAER KEEH(BM) K2
AYEEHFEL(PEE>0.05), WE1,
2.2 A4 25(0H)D K BMD

BEHZKE R 25(0H) D K ¥ (ng/ml) K:4.00
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(g/m’) F:0.780 + 0.140,0.737 = 0.1220.651 +

0.116.,0.954 +0. 177 0. 860 + 0. 118; & #: H:0. 659 =

0.150 0. 646 +0.137 .0.539 +0.126.0.820 0. 174

0.746 0. 150; 7% 41 8] & 38 {32 BMD 2 R A % it 2%

BEX(P<0.001)  BHARFLHH, LEIL,

R®1 BLRRFE—MYH 25(0H)D & BMD 1515 (i )
Table 1 The general condition, levels of 25( OH) D,

and BMD in men and women(x +s)

#3
mE

- Z
BIBCA) 83 186
FH(H) 65.37 £8.06 65.46 +9.53
BMI(kg/m?) 22.66 £3.05 23.48 +3.42
25(OH)D(ng/ml) * 19.38 £10. 12 14.86 +7.06
JEH BMD(g/m?) 0.780 £ 0. 140 0.659 0. 150
B &% BMD(g/m?) " 0.737 £0. 122 0. 646 +0. 137
K#FIX BMD(g/m?) * 0.651 £0. 116 0.539 £0.126
¥ F 5 BMD(g/m?) * 0.954 +0.177 0.820 +0.174
B BMD(g/m?) * 0.860 +0. 118 0.746 20.150

E: " BHITEE (P <0.001)
2.3 AFE4E#RA 25(0H)D & BMD B
BEHZRED,50~59 FEH N 20 4 (24.1%),
60 ~69 % E K39 % (47%),70 ~79 K 19 %
(22.9% ) , KF% T8O L ERNS £(6.0%), FA
[ 25(OH)D KFEL it EL(P=0.101), &

fii BMD & 4 [ ¥ L4 i+ 2% 8 X (P =0.261,0. 055,
0.170,0.108,0.051), W% 2,
THZRE P50 ~59 ZH K52 £4(28.0%),
60 ~69 % E K69 % (37.1%),70 ~79 &K 48 &
(25.8% ), KTFEHTFBOLZENITH(9.1%), &
HIE 25(0H)D K F XL BN (P=0.364), [E
# BMD X A Bl T4 it ¥ E R (P =0.063), K&
BB FX HFE RSB BMD FAHRH AL
HEER(P<0.001) , EABENEEFRIOMK
&L B &3,
2.4 AEHELEREDREHEEERR
FEZRAESR, VD CEHRZE R 65 £
(24.2% ) 5= & K 121 4(45.0% ) , R E ¥ K 66
Z(24.5% ) , TFREN1T £(6.3%),
FHZAES, VD TEHEBRZEH 14 £
(16.9% ), 5k = & K 31 £ (37.3% ), R RE&E K 27
%(32.5% ), ERER 11 £(13.3% ), KHBK
B 5 FE X RBEE BMD B XL ¥EF (P =
0.076,0.425,0. 122) , &M . K% F KX BMD &4 g
EGit¥ 28 (P=0.027,0.017) ,fEH# BMD £ &
HETHAMZ 4 (P =0.005,0.025,0.009) ; kK& F
XBMD ARH . TERZHAFT TFHRZH(P =
0.021,0.005), W% 4,

R2 AFRFHEREZRAE 25(0H)D & BMD 4
Table 2 The levels of 25(OH) D and BMD of men in different age groups

25(0H)D BMD
5 L
(ng/ml) £33 & 3 RKETK ¥ Flal A
50 ~59 % 20 16.04 +7.54 0.828 +0. 153 0.788 +0.139 0.677 £0. 128 0.973 £0. 139 0.901 £0.114
60 ~69 % 39 19.50 +11.38 0.754 +0. 139 0.741 £0. 115 0.659 +0. 109 0.989 +0. 205 0.870 £0. 112
70 ~79 % 19 23.62 +£9.77 0.790 £0. 119 0.695 £0.103 0.632 £0.103 0.885 +0.135 0.815+0.114
=80 ¥ 5 15.72 £3.29 0.749 +0. 141 0.666 +0.117 0.556 +0. 143 0. 860 +0. 156 0.783 £0. 141
EF B4 18]
— 0. 101 0. 261 0. 055 0.170 0. 108 0. 051
ER(PH)
®3 FFEFHRALHEZRE 25(0H)D K& BMD F 5L
Table 3 The levels of 25(OH) D and BMD of women in different age groups
25(0OH)D BMD
#13 Bl% N
(ng/ml) & BAESC KEFK® ®fE R
50 ~59 % 52 14.87 £7.35 0.695 +£0. 151 0.727 £0. 149 0.582 +0. 115 0.905 +0. 155 0.814 £0. 139
60 ~ 69 % 69 15.01 £7.23 0.662 +0. 140 0.652 £0. 121 0.552 +0.115 0.842 +0. 165 0.765 +0. 144
70 ~79 % 48 15.62 +6. 51 0.639 +0. 159 0.598 +0.098 0.516 £0.134 0.766 +0. 151 0.703 +0. 127
=80 % 17 12.09 £6. 94 0.593 £0.123 0.509 +0.072 0.421 +£0. 100 0.623 +0.133 0.576 +0. 102
%3 30|
— 0. 364 0. 063 P <0.001 P <0.001 P <0.001 P <0.001
ER(PHE)

E: ERTEREYL
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F4 FHAREEE D RESWER BMI L&A BMD #F5L
Table 4 Age, BMI, and BMD of different location in men with different levels of vitamin D

BMD
A5 % T BMI
MEHE BRBEW AEFK® TR SR
VitD P& A 14 61.93:6.99 22.48+2.73 0.828£0.172 0.792+0.134 0.712+0.111 1.020 £0.140 0.925+0.119
VitD Gz 4 31  66.68:9.52 23.263.57 0.779£0.119 0.699 0.137 0.609 £0.129 0.952 +0.231  0.835+0.122
VitD R 24 27 64.22:6.69 22.44+2.83 0.799+0.125 0.759 +0.088 0.678 £0.092 0.922 +0.130 0.855+0.104
VitD X 2 4E 11 65.37:8.06 21.71+£2.23 0.6720.139 0.72120.113 0.62520.096 0.950 +0.142 0.858 £0. 122
% VitD RA 4 (8]
— 0.108 0. 485 0.027 0.076 0.017 0. 425 0.122
E=R%(PH)
LCHEITEEN

BBV LG T2E L (P =0.616, 0.739, 0.559,
0.608, 0.641), W#*S5,

THEZRARER, VD FERZ HEHN 51 &
(27.4% ) 5= &5 90 %4 (48.4% ) , A E & H 39

#£(21.0%) , REEHRO6 & (3.2% ), %#{i BMD
%£5 THAFSEE D RESMNER BMI K& BMD H15

Table 5 Age, BMI, and BMD of different location in women with different levels of vitamin D

BMD
HH % FEi BMI
fg BEHR KEFR T LBW
VitD ESSH 51 65.24+10.28 23.64 +£2.86 0.653 £0.166 0.654 +0.162 0.537 £0.133 0.830 +0.184 0.751 +0.162
VitD $k > 4 90  66.19+9.45 23.50+3.56 0.651 +0.124 0.637+0.127 0.530+0.119 0.804 +0.164 0.733 +0.138
VitD R R4 39 64.00:9.07 23.22+3.76 0.676+0.139 0.648 +0.116 0.556 £0.108 0.833 +0.172 0.760 +0. 148
VitD RN 6  65.83:7.91 23.61+4.18 0.718+0.339 0.694 +0.188 0.587 +0.253 0.879 +0.270 0.793 0. 239
& VitD RS 4 (8]
— 0. 690 0. 950 0.616 0. 739 0. 559 0. 608 0.641
ER(PH)
3 it XEBEAFM(BAPTEMNAMIENA)F 75%
.

VitD M AEFFEBMNBRELEER, VD =2 5
REE MAZHEEEE . BEM-ETMHEX, ViD &
iof 76 JFHE e B S VR AR 25 (OH) D, R 5 46 '
AEBOE FE AL LA 15 A9 1,25 (0H),D, A 4K ifl ¥
25(OH)D MHEER 1, 25(0H),D 1y 1000 f%, B
VitD W EFME, BaiH AW E 25(0H) D kK
Bt ViD & 8K FD . Mg 25 (OH) D &K
T AAES W, BAT B AN 2% M 25(0OH) D
KEKXKF%ETF 30 ng/ml E XA VitD KE £ 2, J
VitD # 8 EKE"" . 25(0H) D KF <20 ng/ml &
X% VitD 5t ,25(0H) D K FAF 21 ~29 ng/ml
ZEE LR VD AR . AR EA R FZbr A, (L
¥ VitD R Z % 25(0H) D 7K F <10 ng/ml E L K
VitD fPE®RZ ,

MABEHNARLN, VIiD R EXBRZ E—
A HBEPERLKREE, RFMET LR AE 102
AEAEZDBZHAR Y, 2EERBEMNESR
#8 # ( national health and nutrition

survey, NHANES) (9 5 57 8082 B =, K F 90% i)

examination

MEEEAFESELEZ D = (25(0H)D <30 ng/
m), A¥BE SR TARE K STHMA S
XABM 25(OH) D K ¥ fFipE X AR ¥y
250HD 7K FH 30.5 + 14.5 ng/ml, AL X A 1
S 25(0H)D 7J(3F‘ﬁj'l 18.9 £6.5 ng/ml, — &%
EREES ZERRBETEARPEELERE DA
RERBRREE, MiEas" X452 & LR E
A#4T VitD K P #E 478 2, 7R VitD R E = &
521.3% , 8.2 & 551.4% , A EZ 518.0% , %8
BN 9.3% . AHRFAZKE S, VitD ™ H 5t
FEHRO65K(24.2%) R H K 121 4 (45.0% ) ,
RREER 66 £ (245%), REEN R 1T &
(6.3% ) ,VitD AR RBZE LB 93.7%  BEAK S
W EBFSE IR BB X 50 % LU F A BRI REAETE™
HE VitD AR RBRZ

X F ViD 5 BMD ZBl@y k&, BRI B FTE—
#6490 . Bischoff-Ferrari Z" i\ A . B A B
BAHHEEEAF 25(OH)D K E 5B HEEHEM
%, 25(0H) D <30 ng/ml B, [ 8 45 B W% i 5% 25
(OH)D =40 ng/ml B} & F [ %, Holick'”! 12 3|
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TEREFERL(45 ~65 F)MFELEERLA
HHP,25(0OH)D K58 & BMD E A%, M
Wat SN IRE TP EFRE KR EA 25(0H)D
K 28.3 £10. 8 ng/ml, A 62. 8% {2 2 H 25
(OH)D K ¥ <30 ng/m); R 25(0H)D K ¥ <30
ng/ml 8 3% & & BMD K VB B F45, B LA H
S AR K PTH 7K - G646 B 6 A A1 8% 5 09 BMD
7KF,25(OH) D /KF IR EEFTM L3R £ B A9 BMD,
AR, BRI E & WA BMD B F ot &
A ER Bz AL {UEME BMD X4 %% 5,8
BES KEFX HFRIR2ME BMD R4
BRI ¥ER  HEEB KSR ZE S B 76
AR VvitD R BMD 8 4, £ AR IF Vit
REHME, &AL BMD MERTE 2B, Bt
WALEHRE KB FX BMD 43122 5, E# BMD
ARG THMSA, K¥FX BMD REH =&
BZHETHRZAH, ULEREH EARE S,
BMD 55| G 81 B A9 A, 5 25(0H) D K
FZE AR LEE XK, BAHEBEARRS, A
DEEMAKARR, Bi#E—FWE,

LR AEWEE EHBKX 50 % L E AR
HER VD AR SRZ R VID AER BT B
RAHEKH 93.7% ;K E VitD R A5 BMD ¥ al &
HEXK, T—4HASFENAEAR Hit—#
A2

[ 3 % x & ]

Brandi ML. Indications on the use of vitamin D and vitamin D

(1]
metabolites in clinical phenotypes. Clin Cases Miner Bone
Metab, 2010, 7(3) . 243-250.

[ 2] Adams ]S, Hewison M. Update in vitamin D. J Clin Endocrinol

Metab, 2010, 95 (2) . 471478.

Malabanan A, Veronikis IE, Holick MF. Redefining Vitamin D

insufficiency. Lancet, 1998, 351(9105) . 805-806.

[4]

Hanley DA, Davison KS. Vitamin D insufficiency in north

(10]

1]

2]

13]

(14]

[15]

America. J Nutr, 2005, 135 (2) . 332-337.

Zhou XY, Meng XW, Liu SQ, et al. The study of serum 25-
hydroxyvitamin D levels between the people living in Lhasa area
in Tibet and Beijing area. Natl Med J China, 1995, 75 261.
Holick MF, Chen TC. Vitamin D deficiency; A worldwide
problem with health consequences. Am J Clin Nutr, 2008, 87
(4): 10805-1086S.

Janssen HC, Samson MM, Verhaar HJ. Vitamin D deficiency,
muscle function, and falls in elderly people. Am J clin Nutr,
2002, 75 (4): 611615.

Ooms ME, Lips P, Roos JC, et al. Vitamin D status and sex
hormone binding globulin: determinants of bone turnover and
hone mineral density in elderly women. ] Bone Miner Res,
1995, 10 (8): 1177-1184.

Wat WZ, Leung JY, Tam S, et al. Prevalence and impact of
vitamin D insufficiency in southern Chinese adults. Ann Nutr
Metab, 2007, S1(1); 59-64.

Neuprez A, Bruydre O, Collette J, et al. Vitamin D inadequacy
in Belgian postmenopausal osteoporotic women. BMC Pubic
Health, 2007, 7. 64.

Wang C, Jiu YJ, Xiao W], et al. Serum 25-hydroxy vitamin D
and its correlation with bone mineral density in Shanghai healthy
adults. Shanghat Med J, 2011,34(3):166-170.

Hanley DA, Cranney A, Jones G, et al. Guidelines Committee of
the Scientific Advisory Council of Osteoporosis Canada: Vitamin
D in adult health and disease: A review and guideline statement
from Osteoporosis Canada ( summary ). CMAJ, 2010, 182
(12): 1315-1319.

Xia WB, Su H, Zhou XY, et al. Uitamin D deficiency and
ostooparosis. Chin J Osteoporasis & Bone Miner Res. 2009,
(3):145-154.

Bischoff-Ferrari HA, Giovannucei E, Willett WC, et al
Estimation of optimal serur;r concentrations of 25-hydroxyvitamin
D for multiple health outcomes. Am J Clin Nutr, 2006, 84 (1)
18-28.

Holick MF. High prevalence of vitamin D inadequancy and
implications for health. Mayo Clin Proc, 2006, 81 (3). 353-
373.

(%% H #9. 2012-08-08)



R 505 M- AR5 KK RIS B R ENLR [HRREE ...

= G, X, bR, A, RS, EEH;, ZE—, PENG Yuewen, LIU Fang, GU Zhen,
LT Wenhua, HE Changren, ZHANG Zhe, LI Jieyi

[EEEA WA T AR BeE B (0 25 22 2B BU s 297 S WHUE B , 5B, 414000

s o e A 1STIE]

44 Chinese Journal of Osteoporosis

&, &0 2013, 19(7)

1.Brandi ML Indications on the use of vitamin D and vitamin D metabolites in clinical phenotypes 2010 (03)

2. Adams JS;Hewison M Update in vitamin D 2010(02)

3.Malabanan A;Veronikis IE;Holick MF Redefining Vitamin D insufficiency 1998(9105)

4. Hanley DA;Davison KS Vitamin D insufficiency in north America 2005(02)

5.Zhou XY;Meng XW;Liu SQ The study of serum, 25-hydroxyvitamin D levels between the people living in Lhasa area in

Tibet and Beijing area 1995

6.Holick MF;Chen TC Vitamin D deficiency:A worldwide problem with health consequences 2008 (04)

7. Janssen HC;Samson MM;Verhaar HJ Vitamin D deficiency, muscle function, and falls in elderly people 2002 (04)

8. 0oms ME;Lips P;Roos JC Vitamin D status and sex hormone binding globulin:determinants of bone turnover and bone

mineral density in elderly women 1995(08)

9.Wat WZ;Leung JY;Tam S Prevalence and impact of vitamin D insufficiency in southern Chinese adults[4p3CHiFI]

2007 (01)

10. Neuprez A;Bruyere 0;Collette J Vitamin D inadequacy in Belgian postmenopausal osteoporotic women 2007

11.Wang C;Jiu Y J;Xiao W J Serum, 25-hydroxy vitamin D and its correlation with bone mineral density in Shanghai

healthy adults[#Tit3C]-Shanghai Medical Journal 2011(03)

12. Hanley DA;Cranney A;Jones G Guidelines Committee of the Scientific Advisory Council of Osteoporosis

Canada:Vitamin D in adult health and disease:A review and guideline statement from Osteoporosis Canada (summary) [4p3C

HIF)] 2010(12)

13. Xia WB;Su H;Zhou XY Uitamin D deficiency and ostooporosis 2009 (03)

14. Bischoff-Ferrari HA;Giovannucci E;Willett WC Estimation of optimal serum concentrations of, 25-hydroxyvitamin D

for multiple health outcomes 2006(01)

15. Holick MF High prevalence of vitamin D inadequancy and implications for health[4#F3CHiFI] 2006 (03)

AKCHEE: http://d. g. wanfangdata. com. cn/Periodical zggzsszz201307008. aspx



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201307008.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bd%ad%e5%b2%b3%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%8a%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%a4%e6%8c%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%96%87%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%ba%e5%b8%b8%e4%bb%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ab%a0%e5%96%86%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%8d%b7%e4%b8%80%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22PENG+Yuewen%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Fang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GU+Zhen%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Wenhua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Changren%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Zhe%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Jieyi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b9%96%e5%8d%97%e7%9c%81%e5%b2%b3%e9%98%b3%e5%b8%82%e4%ba%8c%e4%ba%ba%e6%b0%91%e5%8c%bb%e9%99%a2%e9%aa%a8%e7%a7%91(%e4%b8%ad%e5%9b%bd%e8%80%81%e5%b9%b4%e5%ad%a6%e5%ad%a6%e4%bc%9a%e9%aa%a8%e8%b4%a8%e7%96%8f%e6%9d%be%e8%af%8a%e7%96%97%e4%b8%8e%e7%a0%94%e7%a9%b6%e5%b2%b3%e9%98%b3%e5%9f%ba%e5%9c%b0)%2c%e5%b2%b3%e9%98%b3%2c414000%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Brandi+ML%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Adams+JS%3bHewison+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Malabanan+A%3bVeronikis+IE%3bHolick+MF%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hanley+DA%3bDavison+KS%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhou+XY%3bMeng+XW%3bLiu+SQ%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e5.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Holick+MF%3bChen+TC%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Janssen+HC%3bSamson+MM%3bVerhaar+HJ%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ooms+ME%3bLips+P%3bRoos+JC%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e8.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wat+WZ%3bLeung+JY%3bTam+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ025189186.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Neuprez+A%3bBruy%c3%a8re+O%3bCollette+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+C%3bJiu+Y+J%3bXiao+W+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_shyx201103003.aspx
http://d.g.wanfangdata.com.cn/Periodical_shyx201103003.aspx
http://c.g.wanfangdata.com.cn/periodical-shyx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hanley+DA%3bCranney+A%3bJones+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0216340262.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0216340262.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xia+WB%3bSu+H%3bZhou+XY%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e13.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bischoff-Ferrari+HA%3bGiovannucci+E%3bWillett+WC%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e14.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201307008%5e14.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Holick+MF%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0210694646.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201307008.aspx

