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The study of the association between Apa | polymorphism of vitamin D receptor gene and osteoporosis
CHEN Zhanwen , CHEN Xiaoliang, WANG Dechun , et al. Department of Spinal surgery, Qingdao University
Medical College , Qingdao 266003, China

Abstract: Objective To detect the association between Apa | polymorphism of vitamin D receptor( VDR) gene
and primary osteoporosis. Methods The Apa | polymorphism of VDR gene was tested by polymerase chain
reaction-resiriction fragment length polymorphism (PCR-RFLP) in 155 patients with osteoporosis and 113 healthy
heings in Shandong peninsula. The distributing frequency of genotypes and alleles was compared between the two
groups as well as the gender and age groups . Results There was statistical significance hetween the two groups
genotypes and allelic genes( P < 0.05) . There was no statistical significance of genotype and allele between male
case group and male control group, but statistical significance of genatype and allele was found in female group ( P
< 0.05) . Statistical significance of genotype and allele was not found between the case group( < 65 years old) and
the control group ( < 65 years old), but statistical significance was found in the group ( = 65 years old ). The
distributing frequency of “aa” genotype and “a” allele in female group ( = 65 years old)was higher than that of the
control group. Conclusions Among the Han people in the Shandong peninsula, there was association between the
Apa I polymorphism of VDR gene and osteoporosis, “a” allele of female ( = 65 years old) was susceptible gene,
and the people with “aa” genotype were susceptible to osteoporosis .
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1 #RM7TE

1.1 %%

WEFT 3T 4K H 2004 45 1 H % 2005 4F 12 A H 5
KRFEEZEEFSE2 FBREE B AKBESE AL
REHHX ML FEEZ X RDUEA HEBR B A 7%
s ) RSB (B BT A B T AL 1 B T BR S4B )
HOHERRIE 3 NA RS RZmE MY E. &R
BRbseH 155 ], Hoop B 73 1, Lotk 82 M, i [H FR
B R AME 8912 W b5 (BMD {8/h F IE# FE R A
BMD “F-¥J{H 2.5 M HRHEZE ) B AL brifE . X R4
113 1), oot S5 4% 52 5], <otk 61 8] . ) 4 4F i 50 [
450 ~80 %,

1.2 Ji:

1.2.1 MEEFHE - TAWRTZHHMEE X &
B AL E NEHE 1-4 (L, ) J5 B0 & A2 B A AR
W Wards =1 AFEFREHIEANET FHE.

1.2.2 FE[H4H DNA $2 B fh Ui Bk il 2 mL, EDTA
Pt , vk /N i i 3 P21 DNA Jb £2 5 0] & 4 I
DNA, - 20°C{RE&HI .

1.2.3 PCR ¥ L™ EE:51WFIEHE X
Bl EEE T T REARRSERA R AW,
1[0 5] 9 5'-CAGAGCATGGACAGGGAGCAA-3"; X [f]
5| #) 5’-GCAACTCCTCATGGCTGAGGTCTC-3" S Wi
{& Z& . DNA $4R 300 ng, dNTP # )& 0.2 mmol/L, 91
W 0.3 mmol/L, TagDNA R 4 3 U, MgCl, 1 ik ik
FE 1 mmol/L, 10 x PCR Z& il 5 L, i AH B4R FRAY E
HABAK 2 B KR 50 pL. [N &4 5 94°C B
# 3 min, 8 )5 94°CAPE, 66°CiR k| 72°C HEfH & 1
min, 3t 40 MER , THH &5 R 5 FH L 10 min,

1.2.4 [RiltFBERKEZSESH:Apa | BBV
MAKZ PCR =4 0.1 ug,Apa | WHIEE 5 U,10 x £&
PR 1S pL, N EE 4K 2 15 pl. 37°C F ik 3
h, 2 1k 15 F 1.5% 35 g W5 BE B | 9k, 28 5 T %5 A4k
BER B RS R . F77E Apa | BEYIA
BRI 4G T aa B8 520 bp Fl 220 bp 2 &7, A
Apa | BBV S A4EE F AA 7K 740 bp | &7, 2¢
A F Aa U 7R 740 bp 520 bp 220 bp 3 FK i,

1.2.5 Goit2eab 8. & R 80k 0 Bl S 8 B
Fadl R xF BR ZH BE N RDRNSE R OB, BiR A
Hardy-Weinberg - £ 33 J5 , Bl SPSS 11.5 %t i # {4
8. WA 2 [B] ) 3t AR RN S 7 SR R R 2 R H
y KR

2 &R

2.1 PCR Y% E K& Apa | D)4
PCR 7740 F Bt IC B 740 by, 8 28 B HE N V)
Apa ] AW 1E & M VDR 3R IAfF AL B 1)

750
500

250

Bl 1 VDR MM Apa | 28190 0r

2.2 Hardy-Weinberg - iy £ 55

S 45 B BB A 4L R A R AL 25 A I A1) B, )
o AE DR 0 B9, R R DR REA e ) i L R RO
P A RN & BB 2 £5 % AL [H 9] B0 M B F . Hardy-
Weinberg - i £ 40 25 5 /5 W 41 7Y WA N g A 8
¥4 Hardy-Weinberg “F- iy , 15 BH BERHC A& 1 4
2.3 BIRGAH S BZ VDR KK B RS 7 B A
SRR LA (R 1)

B RGAH FIXS B aa  AA | Aa B K AU 3 Ali 460
REFHBENE(y =8.673,P<0.05) JH K
ENL KK, AA  Aa PRI AL (KR 20 A 80048 )5 5 KB &
H(y*=0.972, P >0.05) K AA Fl Aa L5 FF, aa
MAEFHREFEAFRET AR B EM(y =7.681,
P<0.01), B BEAH aa B BPE S T X B4
B R AN AN BB a R A S A S (K] 4 A 900 22 5
AHREEME(y =9.734, P <0.01) , HHEAA 2 F
{57 3 [K] 3 A 41 28 5 1 4 HRA
2.4 AS[EVPERE BB AL 2 5 A BRZH VDR JE X B A
FALIE A AR (1)

5 PE B OB R A 5 B RS S £
HE R ER LR EMH(P>0.05), LM
BibA 5 ot A BB aa . AA L Aa FERBRY o £ 500 38 2
FAREM(y =8.438, P <0.05). Al Kyl
R0, aa FI AA L Aa 73 T 2H 2k D BY MR A9 22 S A9 #R I
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EPE(y' = 8.323,P<0.01), B JRHIAN A aa 3 H A
SRR E T B, T RO A S I 4l A
EMNHERI AR E LS AEWRBEE (" =9.336,P
<0.01),

X1 BREMA G BAE KRR

05 o7 5L PR A9 3R b e

- HEAM(%) HEMER(%)

aa AA Aa a A
BRGIRE  108(69.7) 7(4.5)  40(25.8) 256(82.6) 54(17.4)
B 46(63.0)  3(4.1)  24(32.9) 116(79.5) 30(20.5)
g g 62(75.6)  4(4.9)  16(19.5) 140(85.4)  24(14.6)
Xt B4R 60(53.1) 12(10.6)  41(36.3) 161(71.2)  65(28.8)
B 28(53.9)  5(9.6)  19(36.5) 75(72.1)  29(27.9)
T 32(52.4) 7(11.5)  22(36.1) 86(70.5)  36(29.5)

2.5 ANEFEREFRENA S EA VDR B K A
S AR L (R 2.3)

<65 % =65 % & Ji G b 2 F vt BR 414 B R R
ERLBEMH(P>0.05). <65%F FHEAAHM <
65 XA FAMEMNEFA T AMEERLE
EH(P>0.05), =65 FBHGMAHAFIT YA aa,
AA Aa EFBI M BEERFA L EHE (" =6.609,
P<0.05). ARITHHERK,aa 1 AA Aa B4
HRAMMAEFAEREM ()" =5.504, P <0.05) ,#
JRANE aa HEFEA M EF T EY, =65 %

BREMHAMITRA a A ZNERTHEMERER
AR B EM(y =7.384,P <0.01),
x 2 A E G 2H AR AR 4 A R E I E B
(% )
40 B
5 B Tt
=l ER R 73(47.1) 82(52.9)
<65 28(44.4) 35(55.6)
=65 45(48.9) 47(51.1)
X B8 #H 52(46.0) 61(54.0)
< 65 19(40.4) 28(59.6)
=65 33(50.0) 33(50.0)
T3 AREHE RGN HE AT R EERA
S0 B I N L
A A & f A
4 3 HHEE( %) HENER(%)
aa AA Aa a A
HFREME  108(69.7)  7(4.5)  40(25.8) 256(82.6)  54(17.4)
<65 45(71.4)  3(4.8)  15(23.8) 105(79.5)  21(20.5)
=65 63(68.5)  4(4.3)  25(27.2) 151(85.4)  33(14.6)
Xf BB 4 60(53.1) 12(10.6)  41(36.3) 161(71.2)  65(28.8)
<65 27(57.4)  4(8.5) 16(34.1)  70{74.5)  24(25.5)
=65 33(50.0) 8(12.1)  25(37.9)  91(68.9)  41(31.1)
3 Wig

FRWIERAE TESHHRARZY —FE
B’Jz%lﬂmﬂ%ﬁﬁ VDR #E i F 12 5§ K

(12q13.1) , K EE#E i 100kb"', H 9 M 4M B F 0 8 4
NEFAHB. Apal BRI ST VDR EHSE 8
WE T, BYIAL S A GCGCCC, & A B 1 7 5 61
55 GTGCCC. VDR 2 H Apa | E2BHHF AW
VDR & RERTF, K25 Z M VDR WEEFTREE
i85 B W mRNA BT E AR 0T A B 53R T 5K
P,

HHXVDRERX Apa I ZEM SR EEERE
PVEAH PR BT TS, R E EH A S X L X
228 ] 60 % LA #1160 #1 60 % k& LA T 5 1 VDR #
N Apa | ZEMRESEENHXUEMRER, A
388 5l F0 160 ] 60 % K UL T & Apa I 2 [F A5 W
00 PS50 3 4% R BMD (B34 J0 AR G 4 5228 ] 60 %
LIt # Apa ] HFE SR A I Wards = £
BMD H ¥ #H 3%, AA 3£ H A F ¥ BMD {H & T aa I
Aa EEE B AR Apa [ HEE 5 BB K F &1
BMD {H EAH X1, /8 Apa | 2241 1T BB W) & 4F
BHAMEEMEESEENER, HEEE La
0I5t 237 5] 70~ 79 F BHH R KM Apa | ZEM
b5 B AR B U oG % BR A2 BMD {H 3 AH KR, Rt
FaMME, RERSFLE R EN P ENEK
MATFIW aa RIEFENEH T HEEZSEZMT Aa B, (H
Lau 27 MR ST 51 AR & L Apa I 2R Y [6) B % £ 1
EF, mOTHER A E, KELE RN BE=
Huit 477 BIAZH R 2SR AT BB 2R F R
FANA Apa ] BRNE AN BAZBIERA EE
M, BRI E X R 2= R0 A B EME, BB
Haa BUF GBI RE S TEBAY, EEIEX
FE— IR X} 39 5] 20 ~ 40 % B A B MM 44 B
BE BERLMAOABEHRITHRE, KW MK
Apa | A R B S R AR B E A OC, aa B R HE
FHEL AA BK 6.7% ° . Sainz M EEK B
ViR %5 100 B R EE PRI LW R KM, aa B
HWAARERBHTEIEERT 2% ~3% BHEEE
EE 8% ~10%, ERYWHE B EM, Wet" M
FRBI R EMRALFIOL VDR BH Apa 1 &
AP BMD M KB, HIE X MR HER LR )T
{04 VDR A Apa | 254X BMD WE E M. WA
15| %t B8 BF 3% 5 T, Ensrud %5 X} 3 [ B JE 7 15 M
9704 1 65 % L I 2ot B A BE s 0 ) BB R A
ZER MR BEESEE R, M A
LB R B S5 A RN BB A 2 R Y Apa I EH By
MERHEEEN,

AR5 AE X BT A 268 4 i o2 B 143 B o i
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A5 BN VDR Z K Apa | 25 MWW B G #»
BRI, B RBANH aa R K o SR EEFRS
FXTERA, I XF 125 fl B HEH R K B 7R Apa |
ZNPERE BN A KRB, KB BB A 4 RN B
AR A L T, =65 5 41 VDR Z 1K Apa | £
SHEFERGNA XK, BRI aa EHREE a
SN RN RS TR AR BA, <65 % 4 VDR %
& Apa ] ZRMEFB RN IR, AHRLERE
BRILZR & e X 7L A B VDR 2 A Apa | BE VI
M IR B BB A RE A AE AR L, 65 % LA
bt o FNEFEEERFAAEN S IRERE, aa &
R YA R T 76 X B T B A IE 1 5 I

AXVDRENH Apa I N HZEMEREEER
JR B A AE B AH G P & b B IR R A A — B IR
Halfe 5MEES AEHE IR TIE HFEAEF
ZHHEEFEX, SEMMARGEESHKX R,
BORFEA B AR B R B — B A AR MEFI AR 5T 1%
TR

[ 2 % x # ]
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