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Relationship between vitamin D and regional bone mineral density
under different ultraviolet intensity*

Qin-fang Zhu
(Department of Endocrinology, Qinghai Provincial People’s Hospital, Xining, Qinghai 810007, China)

Abstract: Objective To explore the relationship between vitamin D and regional bone mineral density
under different ultraviolet intensity. Methods A total of 106 healthy adults in Xining, Xunhua and Yushu areas
who underwent physical examination in Qinghai People’s Hospital from September 2015 to September 2016 were
selected as subjects of study. Serum 25-hydroxyl vitamin D [25(OH)D], bone mineral density and related laboratory
parameters were detected. Subjects were divided into three groups (normal bone mass group, osteopenia group, and
osteoporosis group) according to T value, four groups (severe deficiency group, deficiency group, insufficient group,
and sufficient group) according to vitamin D level, and three groups (young group, middle-aged group and old group)
according to age, respectively. Results The serum 25 (OH) D level showed a downward trend with the increase
of age, and there was a significant difference in the serum 25 (OH) D level between middle-aged men and women
(P < 0.05); There were significant differences in age, blood pressure, weight, BMD and 25 (OH) D among normal
bone mass group, osteopenia group and osteoporosis group (P < 0.05); Phosphorus (P), triglyceride (TG), low density
lipoprotein (LDL), high density lipoprotein (HDL) and sun exposure>20min had significant differences among

severe deficiency group, deficiency group, insufficient group and sufficient group (P < 0.05); There was a significant
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difference in bone mineral density and serum 25 (OH) D level at different elevations (P < 0.05); BMD was negatively

correlated with 25 (OH) D concentration (r =-0.355, P < 0.05). Conclusions Healthy adults are generally in vitamin

D deficiency, and there were significant differences in bone mineral density and serum 25 (OH) D levels at different

elevations. We should take preventive measures in time to reduce the incidence of osteoporosis.
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PEHL 2015 4F 9 H—2016 4F 9 H THIFE NRE
BEAARRS Y 106 BTG T . DAk S ) b DX A B AE Ry
WFFExT 4. Horh, B4k 59 6, otk 47 6 4828 20 4] );
AERE 22 ~ 85 %, K (66.93+7.02) % ;1K 28 1,
JECIG 46 5], a5 32 491] 5 EhiBes 42 1], DHRKR 64 B
R FHBTRE 84 4], FABFE 22 1 5 Pl SR fd
IR <30 g 7 19], 30 ~ 50 g 36 i, >50 g 63 . A
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FEEGER . MR SO R A2 AT 700 S5 52 oA R 1)
PNRYT 3 QHRSE IR REIGRAE ST HEE , BT
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i B L UIF K SF >177 w mol/L 484 % 3 @K
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D,25 (OH) D]  ZIXEHRESMEIN 3 ml, Kk e
OJFET -80°CUKF P IRAF. R4 A Sk 2ot
PEAWHNL (BS . ADVIA Centaur CP, TEETVE T A
Al ) dE IO A E L3 25 (OH) D /KK
IFHAE 2004 45 [ PRy B AL SR G S AR, K32
R EZ A (< 10 ng/ml), BLZ4 (510 ~
20 ng/ml ), A2 4H (520 ~ <30 ng/ml) K 7 & 21
(=30 ng/ml), 7514 12, 70, 21 & 34", FRksz
HE AR 4, P AEAEA (<35% ), P4
(335 ~ <60 % ) MEBFEH (=602 ), 7ilF 12,
65 J 29 {4,
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K5 ZAH = (BMD 0 5 (L — [7] Al 1] 14 530 ] ilee A
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AA [# 5 (total cholesterol, TC). K2 FE Mg & 1 (low
density lipoprotein, LDL) K& & % J& §§ & 1 (high
density lipoprotein, HDL ) Z57/K~F-.
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%25 (OH) DK F 3 @A[H BMD 4341 F 4R, i
JE. . B, REFEE (body mass index, BMI),
BMD J2 25 (OH) D K ; @A I 25 (OH) D
K434 F Ca, P, ALP, TG, TC. LDL. HDL
KB >20 min 7Y ; ARFIHEE BMD B fiii 25 (OH )
D K- 5 ®43#1 BMD 5 25 (OH) D MR AAH G
1.4 SitEH*E

BALSHT R SPSS 13.0 G4k, %k
PR + bR (x=s) FoR, B R, 241
LR B 2207 25500 5 THEFERI LR (9% ) oo,
FLBH X K8, SR Spearman ¥ HEATAH CHE T,
P <0.05 HESHGIFE L.
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21 AREREELMHZiLEMF 25 (0H) D
IKFE LR
TR BB Lotk iy 25(OH ) D K Heds,

EZR TG E X (P>0.05), FAEHE Lok g
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ANIF) BMD 414FH#% . I, 8. BMD £ 25 (OH) D
W, 2R A% FE L (P<0.05), W32,
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(P<0.05), W% 3.
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ERAGHE N (P<0.05), WL 4,
2.5 BMD 525 (OH) D RERHEXME
K Spearman #15¢40 4, BMD 5 25 (OH) D #
JER A (r,=-0.355, P =0.000 ),

®1 AEFRAZLMEZLEMDE 25 (OH) DAKFLLE  #] (%)

T 12 2 (16.67) 6 (50.00) 4 (33.33) 0 (0.00)

5 7 0 (0.00) 3 (42.86) 4(57.14) 0 (0.00)
5.829 0.054

& 5 2 (40.00) 3 (6.00) 0 (0.00) 0 (0.00)

ThARZH 65 4(6.15) 42 (64.62) 16 (24.62) 3 (4.62)

5 34 1(294) 18 (52.94) 12 (35.29) 3(882)
8.737 0.033

& 31 3(9.68) 24 (77.42) 4 (12.90) 0 (0.00)

EAEA 29 6 (20.69) 22 (75.86) 1(345) 0 (0.00)

5 18 2 (11.11) 15 (83.33) 1(5.56) 0 (0.00)
3.065 0.216

& 11 4 (36.36) 7 (63.64) 0 (0.00) 0 (0.00)

#&2 A[EBMD AlfKEREE  (xxs)

45.66 £5.19  112.57+9.38 68.22+7.23

65.57+6.93 130.14+10.85  63.86 £6.95

7643 £6.25 150.57 +11.16  57.42+6.15

F1H 162.912 63.691 8.899

PiE 0.000 0.000 0.000

168.34 +19.58  23.92+3.14 1.08 +0.11 17.32+ 1.46

165.57 +1891  22.76 +2.69 0.95 +0.09 12.41 +1.37

15843 +17.39  22.74 £2.58 0.68 +0.07 9.39+1.15
0.912 1.227 51.685 153.988
0.405 0.297 0.000 0.000
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4131 5 Ca/ (nmol/L, P/ (nmol/L, ALP/ (wL, TG/ mmol/L, TC/( mmol/L, LDLA mmol/L., HDL/( mmol/L, MEAFH >20 min
X+s) X+s) X+s) X+s) X+s) X+s) X+s) % (%)
FEE L Z 4] 12 2.19+0.14 1.03 £ 0.03 78.82 + 8.49 3.14£0.35 4.06 £ 0.59 2.25+0.03 0.74 + 0.08 1(8.33)
=4l 70 2.23+0.11 1.08 £0.06  76.61 +8.25 2.61 £0.29 4.62 £0.78 2.87 £0.09 0.93+£0.14 27 (38.57)
AR 21 2.21+0.12 1.20£0.12  79.48 +8.63 2.80 +0.34 4.64 +0.83 2.71+£0.11 0.88 £0.12 18 (85.71)
e 3 2.20+0.13 1.06 + 0.05 74.00 £ 5.38 2.21+£0.25 4.48 +0.69 2.81 £0.13 0.94 £0.15 3 (100.00 )
X IF 0.522 18.561 0.934 13.544 1.912 161.983 7.422 25.245
P1E 0.668 0.000 0.427 0.000 0.132 0.000 0.000 0.000
F4 AEEHKHBMD, MiE25( OH )DAFLLE: (x=s)  AF D/KTFEERZ, X 2 b W das o i 2 e i

TR n BMD/ (g/em’) 25 (OH) D/ (ng/ml)
4k 1860 m 35 1.02+0.03 15.69 + 1.94
P§T 2260 m 34 1.03 +0.04 17.42£2.18
EM 3760 m 37 1.05 +0.06 1541 £1.87
FAE 4.078 10.346

PH 0.020 0.000
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DLW A — R, (HAHDCHEAR R . Hiz4h

5B I R 5T s 48 28 5 i e i3 25 (OH) DK
-5 B 8 BMD S IEAHOCEE AR, AT e S WS
SHEEESAR",

ZE LR, B A 3 D AR G AR
%, FOKFREAER T BT, oM TR, Wil
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