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HFEEL(P<0.05), HAApal , Tag [ ERRA, FHEER A LA, EF ARG FEL(P >0.05), Bsml
f.5.bb R B A [ OR=1.924(95% CI: 1.735, 220%)} Bb & E A [OR=1.739(95% CI 1.602,1.867) ] U GANE 7
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Abstract: Objective To investigate the relationship between vitamin D receptor (VDR) gene polymorphism
Methods A total of

205 Tibetan postmenopausal women with osteoporotic fracture (observation group) and 209 Tibetan postmenopausal

and the susceptibility to osteoporotic fracture in Tibetan postmenopausal women in Qinghai.

women without osteoporosis (control group) in Qinghai Provincial People's Hospital from February 2018 to June
2020 were selected. The peripheral venous blood was collected, and TagMan SNP genotyping was used to detect
VDR Bsml, Apal, Taql and Fok I polymorphisms. The relationship between VDR gene polymorphisms and the
susceptibility to osteoporotic fracture was analyzed. Results The genotype frequencies of VDR Bsm I, Fok I, APAl
in and Taql were all in accordance with Hardy-Weinberg equilibrium (£ > 0.05). There were significant differences
in genotype and allele distribution of Bsm I and Fok I loci between the two groups (P < 0.05), while the genotype
and allele frequencies of Apal and Taql loci were not different between the groups (P > 0.05). Higher risks of
osteoporotic fracture were observed in bb genotype [OAR =1.924 (95% CI: 1.735, 2.203)] and Bb genotype [OAR =
1.739 (95% CI: 1.602, 1.867)] relative to the BB genotype and also in b alle relative to B allele [OR 2. 521 (95% CI:
2.203, 2.863)] at Bsm I loci. The ff genotype [OR =1.903 (95% CI: 1.721, 2.163)] and Ff genotype [OR =1.541
(95% CI: 1.409, 1.720)] exhibited greater odds of osteoporotic fracture compared with FF genotype at Fok I loci, and
the f allele increased the risk of osteoporotic fracture compared with the F allele [OAR =2.021 (95% CI: 1.813,
2.363)]. The bone mineral density (BMD) of lumbar spine, femoral neck and hip differed in patients with different
genotypes at VDR Bsml and Fok I loci (P < 0.05) rather than at Apal and Taql loci (P > 0.05) in the observation
group. Besides, the BMD of lumbar spine, femoral neck and hip was negatively correlated with VDR Bsml
genotypes (r, =-0.765, -0.783, and -0.836, all P <0.05) and VDR Fok I genotypes (r, =-0.805, -0.751, and -0.817, all
P < 0.05). Univariate Logistic regression analysis showed that smoking [OAR = 1.486 (95% CI: 1.209, 1.825), P <
0.05], sports [OR—l 456 (95% CI: 1.183,1.793), P <0.05], dietary habit [OAR =1.237 (95% CI: 1.072, 1 428) P<
0.05], Bsml polymorphisms [OR =1.654 (95% CI: 1.187, 2.303), P < 0.05] and Fok I polymorphisms [OR =1.603
(95% CI: 1.188, 2.164), P < 0.05] were factors affecting osteoporotic fracture in Tibetan postmenopausal women in
Qinghai. Furthermore, multivariate Logistic regression suggested that insufficient calcium intake [OAR = 1.223
(95% CI: 1.021, 1.464), P < 0.05], Bsml polymorphisms (mutant type versus wild type) [OAR =1.603 (95% CI: 1.87,
1.997), P < 0.05] and Fok I polymorphisms (mutant type versus wild type) [OAR = 11.886 (95% CI: 1.169, 1.764),
P < 0.05] were risk factors for osteoporotic fracture in Tibetan postmenopausal women in Qinghai (P < 0.05).
Conclusions The VDR Bsm I and Fokl polymorphisms may be related to the susceptibility to osteoporotic fracture
in Tibetan postmenopausal women in Qinghai, and bb at Bsml locus and ff at Fok I locus are osteoporotic fracture-
susceptible genotypes.
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(67.69+4.01)% {5455 ~ 144, 1 (9.06 +3.35)
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B2 U255 ] A 141 1] . A SE 28 IR B IS 2 1 HE
TR, R R B MG RE .
1.2 FHik

W50 G AL I B4R AR A A bk i 3 ml, 1
Biomek NXP 4% i £ B4 (38 [ DL 5 2 e /R 8 | ) I
BRI P2 DNA,, BEFEIOL (A260 nm/A280 nm )
B 7E 1.6 ~ 1.8, ¥ > 50 ng/pl A DNA FE 5 B3 46 o
Phusion™ kit ( 3% [E Thermo 2 &) ) §7 19 VDR FL[H |, #F
SYEIE R 51 Yt R Y AR A RA
FISERL. Fok I S IEM B4 :5'-GCCAGCTATGTAGG
GCGAATC-3", JZ [ 514 : 5'-AAGTGAAAGCCAGTGGC
TCG-3', K J 36 bp. Bsm I i &5 1F [6] 51 4 . 5'-
CCCTCACTGCCCTTAGCTC-3', Jz [ 3| # . 5'-
GCTGAGCTCCCTGGTGGT-3", £ & 24 bp, Apa I {3 14,
iE [ 51 %) : 5'-CAGAGCATGGACAGGGAGCAA-3', J
] 514 : 5'-GCAACTCCTCATGGCTGAGGTCTC-3', K
J£30 bpo Taq I {7 s 1E 154 : 5'-GGTGGGATTGAGC
AGTGAG-3", ) [15 %) : 5'~-CTTCTGGATCATCTTGGCA
TA-3', K J£ 20 bp, S W AR & 25 pl, & A 60 ng 1Y
DNA, TE R 51445 1 wl, ANTPs (2 mmol/L)2.5 ul, fil
ddH,0 F 25 plo A4 : 94 CTHAE M 5 min, 94°C A%
PE30 s, 55°CE & 30 s, 72°C 1E 1 30 s, 3t 35 ME
T2CHRLEFENH S min, 1.2% BEIEBHELEE X PCR 73 =
P10 pl) LK 30 min, ¥4k 2 8E G4 €5, R FH FR-250 HS
VKA C EIESE H 28 |]) 43 B4 48 . SNaPshot £ AR (5[5

WA F)) 4T VDR Bsm [ (Apa I \Taq 1 \Fok [
A7 3 22 AN E
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BRI LR, B R SG . SEmm R E Y
43 BT F Logistic [0 9457 . SHEsis %k 4 2 17 Hardy-
Weinberg V-5 55 , P >0.05 FAF G it & F# V)5 5 .
FHOCHE 53 BT H] Spearman i P <0.05 hy 22 5% Ge it
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B 43 A 145 4 Hardy—W einberg ~F- i 72 3 (W %%
41 P =0.619,0.705 ., 0.802 Fll 0.902 ; %} f £ P =0.768
0.892.0682 F10.781) , HL A7 BEAR A M, v] dE47 3515
SEOMHT . PHZH Bsm 1 Fl Fok T 37 f5 56 (R Y 2557 K& [
Gy A A, 2 A ST R L (P <0.05) , B4 Apa |
Hl Taq T 7 5 3L R AR LR A0 A3 L3, 22 53 6400
23 (P >0.05) (W3 1), Bsml 74 bh 3K FI[OR=
1.924 (95% CI: 1.735,2.203)]. Bb % [A %[ O R=1.739
(95% CI:1.602, 1.867) ' Jot i #s B 7 8 AU JE 448
BB 5 R B B S8 38600 , b % 37 3 5l [OR=2.521 (95% CI
2.203,2.863) "B BT B A B 4 £ XU B A B A5 A7 BE 1A
W S 3 1, Fok T 437 45 ff 5 8 [ OR=1.903 (95% CI:
1.721, 2.163)]. Ff 3 A [ O R=1.541 (95% CI: 1.409,
1.720) 115 50 5 A28 4 RE XU G B 48 FF 35 [A] ] 48 34
I £25 037 K [OR=2.021(95% CI: 1.813,2.363 ) |8 &
A B T R IR, B 58 T Ao 56 PR A g 446 o
22 WM#{HVDRBsm ]I .Fok]I .Apal .Taql fi
EAREREEEEEEMEILE
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1 WAHAVDRERAEZEMERE #(%)
w5 Bsm [ FEH#Y Bsm [ 254y 3L [H Fok [ JE[A#Y Fok T 254y 3k A
! BB Bb bb B b FF Ff ff F f
W4l 205 10(4.88) 11(5.37) 184(89.76) 31(7.56) 379(92.44) 20(9.76) 79(38.54) 106(51.71) 119(29.02) 291(70.98)
YRR 209 11(5.26) 47(22.49) 151(7225) 69(16.51) 349(83.49) 26(12.44) 101(48.33) 82(39.23) 153(36.60) 265(63.40)
Yaki:} 25.607 15.600 6.497 5.389
PiA 0.000 0.000 0.039 0.000
13 Apa I JER 7 Apa [ G507 LR Taq | JEPH7 Taq [ (i LA
AA Aa aa A TT Tt tt T t
WEA  61(29.76) 110(53.66) 34(16.59) 232(56.59) 178(43.41) 71(34.63) 106(51.71) 28(13.66) 248(60.49) 162(39.51)
YHHRZH  63(30.14)  106(50.72)  40(19.14) 232(55.50) 186(44.50) 68(32.54) 111(53.11) 30(14.35) 247(59.09) 171(40.91)
X 18 0.554 0.099 0.210 0.168
Py 0.758 0.754 0.900 0.682
it E L (P>0.05), VDR Bsm I 13 5 BB £l Bb &

R Fok I {3 5 FF A Ff 3L PR RUJEAE | B2, 4
5 B 25 B R F bb JE PR AR ff 36 R (P <0.05)
VDR Bsml {v7 /5 BB 3t [ Y 5 bb FE I &L, Fok T 17 15
FF 5L R A 5 FEEL R 2 | LhAs, 2R Egi2E
X(P>0.05). W2,
23 VDRBsm]l .FokI .Apal .Taq I i mEH
AEEZEEHEXES T
Spearman A VES AT B8, VDR Bsm [ 3
A Fok I JEPIAI S IEME . Bl ®i . W% (E
EHMME(P<0.05), Apa I FEHE | Taq [ K H
5 A Bl 8. A E R T E TS A e E (P >
0.05). W3,
24 HMEEHXBiEAEZE
Ry LOgIStIC EVEE R
e A5 R B TS M B TR N AR & (0 =
LUE A b (0 =3 4H , 1 =H0IX) . WRAR (0 =
R0 =75, 1 =) . EBHIKFE(0 =2
Wisd 1=t =Zi85)) . IRE W0 =HE A 2 B85
WLl =REEABEESH ) . Bsm [ (7 280 =
By AU (BB EER L), 1 =R AZ A (Bb+bb JE PR Y )],
Fok I i s Z2 1 [0 =HFAE R (FF JE R AY) | 1=R A
A (FF+Ff 3 R AR ) 10 Apa | A7 g Z284E [0 =
PR (AA LAY ) , 1=28 48 (Aa+aa)]. Taql fi
MEZEME [0 =W AR (TT R AL ), 1 =574 (Tt+tt
FERRDWE R A A8, $E4T 5L R Logistic [B] 15 43
Mro 2L PEs i B AT R WRAE , &Pk T

B REREE

5‘5)
=)

K2 WEAVDRBsmI .FokI Apal .Taql fii&

FRERBEEBERZEELR

(g/cmz, X+s)

FEPR A n AR J it B
Bsm [
BB 10 0.45 +0.08° 0.63 +0.12° 0.92 £0.15°
Bb 11 0.42 +0.07° 0.61 +0.117 0.90 +0.13°
bb 184 0.36 0.05 0.50 £ 0.07 0.82£0.10
FAH 19.468 23.889 7.027
P 0.000 0.000 0.001
Fok [
FF 20 0.41 £0.08 0.55+0.11 0.89 £0.15
Ff 79 0.42+0.06"  056+0.10°  0.88+0.13
i 106 032+0.05"  047+0.06°  0.78+0.10°
FAH 74.892 28.951 19.306
Pl 0.000 0.000 0.000
Apa |
AA 61 0.38 £0.12 0.53£0.10 0.84 £0.14
Aa 110 0.36 £0.13 0.50 £0.13 0.82£0.15
aa 34 0.36 £0.10 0.52£0.12 0.84 £0.13
F{H 0.570 1.308 0.492
P{H 0.566 0.273 0.612
Taq |
T 71 0.38 £0.10 0.52+0.11 0.85+0.12
Tt 106 0.36 £0.12 0.50 £0.13 0.81£0.15
it 28 037 £0.11 0.54 £0.10 0.85+0.13
FAH 0.680 1.458 2.162
P 0.508 0.235 0.118

T« 75 bb RERAY fFEPI R EHE, P <0.05,
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U, A5 AEAZR D 32 ARSE R 22 Ak S 7 b DR 2 225 LoV BUBAR A T 2 R OC R

%3 VDRBsmI .FokI . Apal.Taql IS EFBESBZEEHEXREY

Bsml -0.765 0.000 -0.783 0.000 -0.836 0.000
Fok [ -0.805 0.000 -0.751 0.000 -0.817 0.000
Apa I 0.203 0.869 0.216 0.815 0.187 0.928
Taq [ 0.196 0.905 0.183 0.934 0.191 0.917

PEAS B (HE A K TE R 0.05, HEBR K TEH 0.10) o 45
BoR: WA, BEKF . IREIH. Bsm I 52
A Fok T3 55 22 4 M 2 77 16 b X JBC R 46 28 JR &
PR B A M T SR &R (P <0.05) (W3 4) .
Z H 2 Logistic [FIHZ5 R B 7R . AR 9585 5 5

[OR=1.223(95% CI: 1.021, 1.464)]. Bsml fii /5 % 7
FE[OR=1.603 (95% CI:1.870,1.997)]. Fok I {i i %
A PE[OR=11.886 (95% CI: 1.169, 1.764 ) |42 75 1 Hb IX.
T 248 28 Jim A PR R A v o P P i AT B R R R
(P<0.05), W35,

x4 FBMEEREZRLZELEBRERETINS BRI ERERE Logistic BT HSH

W 0.396 0.105 14.224
BRI 0.376 0.106 12.582
A I 0213 0.073 8.514
Bsm I {5 22 44 0.503 0.169 8.859
Fok I fi 2351k 0.472 0.153 9.517

0.000 1.486 1.209 1.825
0.000 1.456 1.183 1.793
0.002 1.237 1.072 1.428
0.000 1.654 1.187 2.303
0.000 1.603 1.188 2.164

®5 FEWEXEKRAZFELUERETRBREEHSBREERE Logistic BIIAS S H

ARIEA RG] 0.201 0.092 4773 0.023 1.223 1.021 1.464
Bsml v 5 2 A& 0.472 0.112 17.76 0.000 1.603 1.870 1.997
Fok I fii s 22k 0.362 0.105 11.886 0.000 1.436 1.169 1.764
3 itig 1996 4F BERG 45" YK 42 i VDR Bsml 2 25k 5 44

LR 2 S O IR e, WEWR S A
T, M IR 3R O A R PR S Sk
MR gn s o, B R AN T, AR,
AR E RGN, Bk, R,
RAEE BB BB A TR S B Lk
FRBERBET- W E R, X e A HEAT U B
HEEGIRE L 44 R D R AE R LR E 551G
(O CHE TS N T, VDR EYEE R D L AR Y30
I N A K 5y F, BT 12q13.1, K> 100 kB,
VDR B PR TE 1 B A g Fa s oh B SR

KRBT REEA . HILLS VDRZE
PEJTZ T, WO AR R T BOE BT P E 1545 R
RINEZREE IR 2 —", VDRIEH ZPEX b £
ATEYIL AL, AN R 53 22 A5 1 X VDR B R 3R 5k 5%
AN, HAETF7ER 20 VDRSS EBsm [ | Apal |
Taq I . Fok I fi 5",

Bsml /& VDR k[N 2 & Mk fe B 2 R 22—,
HZBMWA T 3-AEMIEX, 257 VDR mRNA
HfasEtE, HATET VDR Bsml 40 5 £ 252 F B TR
B AT T TR Y 2 Rl 2R, HLZE AR —F(,
e AR SR T AR A Ll M X 48 28 S o M VDR
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FE R 5 i 5% B 22 IR A TE S A OCHE b bb S
PR Y 8 B e AIK, {H Bsml 281 5 R E 424 )5
BB K ETCH O R . ABFFE K VDR Bsm |
IS 2315 T U b DX 4 28 5 Lo B 5 B A
PEA 4 2 A 5%, bb & Sy IR A, A A R Ry
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T 1 b DXL P 48 28 5 2 B A M T 2 A
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[N 22 2 1 2 2% [ 40 22 s Lo PR i T B A 1 5 TR TR 2%
2 BB A % B0 VDR Fok 1 0 5 22 25 M 5 B2k 248
B RGN 5 IR 5, FEEEDR R4S B A KUK 2 FF
FENFEM L3 A5, AR FF L AL 1.64 1% .
S3AT VDR Fok T A3 s 55 H 22 25 M ] 8 3 2ot 52 ) 26 7=
2 D RIS A IR | R T B

Apa I i F VDR 8 NN & F, Apal fifiZd
PEARF N VDR )RR ITS, [H520 VDR mRNA £
SETEREE (R, 5hEmsmziis ", AR
WFFEL LW, VDR Apa | {7 5L £ 51k 57518
by DX 1 465 28 o Lo Ve BT A M B T JE G, Apa |
7 7 56 R R 5 1 %% 5 TG B I OGP o 2 BRI S POE
FEL4E R R T v BMD (78 S0 R Bk AT
JEH R BE R VDR Apa T 1 85 2251 5 e R 32 1A
0 BRI A TE DY L A 5 Al v R 2 )
VDR Taq | 13 53 22 250 5 75 g b DX 46 28 5 4o v
B BT A R BT AR DG . — T2 AR A A ik A
6 11 Taq 1 7 SRR RL 9 A, S5 B R 40 A 5 HEAR
BT ICHH B A

i EArd, VDR Bsm I | Fok I fif f5 & 4]
AE 15 75 I Hh DX 26 28 I o Ve s A PR T 5
JEA S, Bsm [ 7 &5 bb Fl Fok T 37 5 ff 246 28 )5 B
JEHAME ST S IR AL Apal | Taq I (2%
5 T T M DX R 465 28 0 M R T A M AT S
WIS OCHE . AW R BR =2 b 7E T R A 5 B A 7

]

i

—

TE VL5 ST s ik — 254 KA A B A1 4

5 £ X W
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ST, TEARAR, ARAE, B IR TR ANE 12T T TR FE (201 7)[J].
of [ B B AA AL, 2019, 25(3): 281-309.
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