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55 W FIRAR DI BE 0L H AR SE ML Z KT, S EME 12~4 FiME  Wards =M E %8 . FH Pearson H1E /MM BEATAE I8 MM 36
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The association of vitamin D receptor gene polymorphism and bone mineral density of
patients with renal failure in Han Population in the northern China

Wang Yuxun', An Yachen®*,Zhao Xiaojing”, Liu Guorong®, Gao Suling?,Zhang Jiang®, Wang Yan?,Shi Guohui'
("Department of Nephrology ,’Department of Neurology ,the Affiliated Hospital of Hebei United University,
Tangshan 063000, China)

[Abstract] Objective:To investigate the association between vitamin D receptor (VDR) gene polymorphism and the bone mineral
density of the chronic renal failure patients in the northern China. Methods: A total of 211 patients with chronic renal failure coming
from unrelated families in the northern China were selected. The subjects were divided into the chronic renal failure group (n=110)
and the uremia group (n=101) by the level of serum creatinine. Polymerase chain reaction and restriction fragment length
polymorphism (PCR-RFLP) was used to detect VDR Bsm I polymorphisms. Information on environmental-related risk factors was
collected using a pre-tested standard questionnaire. Bone mineral density was measured by dual energy X-way absorptiometry.
Concentration of serum intact parathyroid hormone was measured by radioimmunoassay. Results:According to the X test,there was
no significant difference between the chronic renal failure group and the uremia group (x* = 0.088,P = 0.591). Age had significant
negative correlation with bone mineral density(P < 0.01) while body mass index had significant positive correlation with bone mineral
density(P < 0.01). Statistical differences of bone mineral density in lumbar were showed among different VDR genotypes (P < 0.05).
People with aa genotype had significant lower bone mineral density in lumbar spine (P < 0.05) after correcting the body mass index

and age. Conclusion; The results show that there is a possible correlation between the polymorphisms of VDR gene Bsm I and bone
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mineral density in chronic renal failure patients in the northern China. It indicates that the restriction site polymorphisms of Bsm |

gene may be used as a genetic markers.
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striction fragment length polymorphism technique

VS IREA 2B E T Lo FRALEHRA B0
PEYEE R D3 B b, 4E4E 3R D AR, 85 (BEAR
FERAL AR A HUIR S BRI RE ST , 20 BT,
22 B8N & % i (bone mineral density, BMD) &, i
B AN H RS IR, B SRR 2 B R
JRERT B F A AT

SR 8 T O AH G RE A 22 MRS H i 32 24
FRYEYE: 2 D 32K (vitamin D receptor, VDR ) FE[H] |

I BUR LD AL 3R s L DN AR BE N 2 1 52 A
AHICEE F R A B R 2R S2 AR B P A1, VDR JE
— HRMTE R Z Wt A P AIEEN , VDR FEA 2
SV BRI SR Z BTN R AR A 16 R
BE LA R (1) SRR RN /NG 22 i R 2R 5200
HATFRE AL I7 DUBE P 5 DI EA 42 % VDR £E[
ZAM S BEENXR TR . ARSI
B IREAN 2B NI R, R IR & BlHE B -
BRI Fr 7 8 22 35 1 (PCR-RFLP) J7 2 43 M-t 75
DUBHUA VDR £ Bsm T 235k, #85% VDR £ H
Bsm | Z35ME 5 HEERLR,

1 XgMFE

1.1 *%

2012 4% 1~6 A FARIFEMACERA K2R B B
HESMUR BDURBN (R =18 % ) 181 B T REA
& 211, 5110 A (521%), & 101 A
(47.9%) . 5 AWl OB DIREA 24 . i LS
(Scr)133~443 wmol/L,3 A H N Ser /K- sl i &
INF 15%, BRBUER , Hob 5 56 41(50.9%) , % 54
1 (49.1% ) ; @' T REFE M 4H . Ser> 443 pmol /L, H:
W 52 11(51.5%) , 2 49 15](48.5%) . HEBRFRIUE 4
1> 65 % ,3 A~ H W Ser KSR E R T 15%, &
JESE RS A |, SR A 52 e B R 2454
TMERCER FEES R  EIR AR 4EE R D ME LY
8 AR PP IR, 1 SO, 4o B P
SR,

12 7%
121 FREEERNZRITE SR
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WITg— & AR, SumiEd & 8%
VT Je RN SR T T ) i A =X, eid 4
— BRI PR AT N 5338 — 1 ] P8 25 98 N 5 0N 3R
5, WS AR B SO R
T ISR | A DR 22 e sl B HA 8 K sl A
TP IRE ARG ST IR L R B A I A BE 24 h
N DIRE I BR A  85 B  TTOIR AR ZhAE | i
RS2 IR E AKCEFEHE [2~4 FilE Wards =f3X 3
AR B2
1.2.2 3P40 DNA #9355

TR FE X G R 25 JE A B K L 5 ml, 2%
EDTA (0.5 m)Hi#E, iKERAF . RAMRBE L5
BN, SRAE A SR UL 41 DNA
1.2.3 RA&B4 R S (PCR)

Bsm 1 1 S 51 91t #.5'-CAACCAAGACT-
ACAAGTACCGCGTCAGTGA-3' I 5" -AACCAGCG-
GGAAGAGGTCAAGGG-3', VL F5 9441
R (KIE) A BRAFIA M, PCR R ARZR « 0 Y A
AR 25 wl, Hd 1 U Tag DNA A, 10 x
PCR Buffer 2.5 wl, b Fi#51 %4 0.4 wmol/L,
dNTPs 0.2 mmol/L,DNA AR 1.0 wl, JoREFEK
14.5 pl, JEHRFR N :95CTHAENE 5 min, 94°CAE
45 s,58°CiR *k 45 s, 72°CHEAH 45 s, 3t 40 PMEHA P
B IITE 1.5% B IEHEEERE VK , LA DL-2000 4%
HEST it MRS TEBE LR RS0 T REAH
1.2.4  FRRIME A by B0 M

Mt 2 4 . PCR 779 8 wl, Bsm | FRHIPE N )
WiRME 5 U, 10 x L Buffer 2 wl, TCHEXZEK 9 pl, il
YA 20 pl,

VDR S Bsm 1 57 ;S FE R A HE . B 10 pl
RO, In_EAE S (6 x Loading Buffer)1.0 pl,
TE 2% B R BHEEIE 100 V HLE Z5 4 T HLJK 25 min,
TEZEIMT TSR 5B HE S TEBE IS R R 52T BEAH
13 Sit ot

Excel2003 H 57 B 2 , R B0 20 52
THA$ 20 L RN A 6 PR | 2508 28 Hardy-wein-
berg V- K 35 5, SPSS11.5 48 i #4135 47 45 3+ 43
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M. H Pearson AHIEAHTHEA TAEIE S AR B H8 55 (BMI)
53 OCRWTSE , RPN 7 25 3 0 5 1 L AsE AR
1% BMI A IF 5 A0 %% BE A VDR 2 R A 2 [1] 1Y)
KFR, P<0.05 HEFHGITFEE L,

2 & B

2.1 VDR AR % &MHALE

VDR 3K Bsm 1 A5 PCR ¥ =2 1.5%35
PEWHER RS HL Yk 45 S LI 1, VDR 4 Bsm T 407 15 PR
PR B b 25 SR DL 2,

~825 bp

M:DNA Marker DL-2000; 1~7: VDR 3[4 Bsm I 245 PCR 43474,
/1 VDR JEP Bsm 1 fiL5 PCR 574
Figure 1 PCR conducts of Bsm | gene

M:DNA Marker DL-2000; 1~5: Bsm | BRIP4 Py Y1) 4% i 1t it 1) 7=
Y, b2 3 2 Bsm I Bb 3ERAY 1 4.5 2 Bsm [ bb JEKH
Kl 2 VDR %A Bsm I i &5 PCR-RFLP ;=4

Figure 2 Restriction digestion of Bsm I gene

22 BREAH— M SLE AR

211 BB ARV 732 5 B DI REA 4 FE T
RERE VB ZHTEAR IS BMI ., fo2e 2 e HAR 55 IR 3R
(immunoreactive parathyroid hormone, IPTH) X [f]22
SEA GRS, T Ser,Ca® P*Z A1 22556 GiiT

SO S R WIBE B 1 I, A A QR 2
AR MEHVIRIZ AR BETCHE | B IMAESF AL, WKL,
®1 BEBHEAEEERBFRLHLILER
General comparison of patients with chronic
(Xx5)

Table 1

renal insufficiency

WiH FoieArsed FomesBd tH PH
(%)

5 42.9+7.2 43.3+7.4 0.284 0.875

@ 41.5+6.8 42.2+7.0 0.510 0.776
BMI

5 25.1+2.54 24.9+2.44 0.423 0.813

@ 26.3+2.84 25.8+2.24 0.987 0.567
Scr(mmol/L)

5 325.9+30.2 620.3+27.44 52.920 0.000

@ 316.5+26.8 632.2+37.14  49.232 0.000
Ca*(mmol/L)

5 +0.2 1.5+04 7.601 0.001

@ 2.0+ +0.3 11.181 0.000
P2 (mmol/L)

5 50, 41+0.4  19.748 0.000

&L 2.5+0.6 44+0.5  17.403 0.000
IPTH (pg/ml)

5 188.8+37.2 190.3+41.6 0.199 0.912

@ 187.9+39.4 189.2+47.4 0.150 0.934

A ANBLARMNZ E I, P < 0.05,

2.3 VDR A B A fe s 45 K B oA 4R 5

B ReA 24 5 E R4 VDR EK AL
S FE R AT A WL 2R 2, 42 HWE 3R RS0 AR IR S
55 ANHf VDR Kt R B 253 A5 Y45 & Hardy-Wein-
berg B (x* = 1.021,P = 0.233), KHZ A2 x> ¥
55, EORE A e A E Die a4 VDR 2K Bsm |
MM TSR L (¢ = 0.088,P = 0.591),
2.4 ¥ BMI 5 &3040 F & B 6 A8 K 5T

XTIEME 12~4 . FiME Wards = 3 DN HE
FREATINE , A5 R S54F 1 BMI 19 Pearson AH¢
ST R, AR SR E R A (P <
0.01),BMI 58 % B E R IEAHC(P < 0.01), BLEHAR

£ 2 VDR EREBMEMERS MR

Table 2 Distribution frequencies of VDR genotype and allelomorphic gene (n(%)]
s Bsm [ JE[R LR
- bb Bb BB B b
FoeArs e
5 (n=56) 16(28.6) 28(50.0) 12(21.4) 52(46.4) 60(53.6)
% (n=54) 19(35.2) 24(44.4) 11(20.4) 46(42.6) 62(57.4)
(ERZ)izs sl
B (n=52) 18(34.6) 24(46.2) 10(19.2) 44(42.3) 60(57.7)
2 (n=49) 17(35.7) 25(50.0) 7(14.3) 39(39.8) 59(60.2)
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*3 £ BMI 5EEZHUTEENEXES T
Table 3 Correlativity analysis of age, BMI and various
parts of the bone mineral

e s A BMI

e Pl P
A L2~4 -0.428 0.000 0.466 0.000
FiHE -0.373 0.000 0.176 0.002
Wards = fi -0.415 0.000 0.233 0.001

2.5 S BMI RIEJG &3 % H185 VDR A&
B Al g A8 Kt

KT 25 W FEXHERS 5 BMI 74 E )5,
XEAS[RI R 9 5% B 5 VDR & I ARUAR e PR kA T
3T, &30 VDR AN [R] S5 D] 28 ] A 1 B 285 P (B2 5
Bt L (P < 0.05),BB HK B BA BARE 2%
JE(P < 0.05), L% 4,

X4 ERBMIREFEHUSZEMES VDR EEEY
MRS

Table 4 Correlativity analysis between bone mineral
density value and VDR genotype after the
adjustment of age and BMI (g/cm?,X +5)

1) 5L 3% e

wiply —— e ORI oy

JiEME L2~4  0.968+0.066 0.947+0.036 0.887+0.053 0.027

it 0.844+0.048 0.826+0.075 0.822+0.045 0.219

Wards —f1 0.646+0.083 0.641+0.044 0.630+0.074 0.420

KI5

VDR AT 12 S ik (12q13.1) K
It 100 kb, FERFE 72 VDR #EH ., H 1994
4F: Morrison* SE22 SLEOUER] VDR &R 2850 5 5%
FERDIRC, IUE , et SRS i — & AT T
ZREE R XS4 KR ZHURMFFE VDR 3
K Bsm | Z850F 5 8% A CH: , X VDR R Y
Bsm | Z3VMEMIRFIE /D AR T 2685 VDR S
Bsm 1 (2SN NIITEN S, AWFTERM, BRI
e EA M E e E A VDR 2K Bsm 1 235
P 22 IR GE 4 B R P 7 22 0kt
AEIE S BMI FEATAS IR, X AN )37 - 2 E 5
VDR FE R BUAH ST 04T , & I 1% B 28 B
5 VDR ARIZER A 2R A G EE L (P <
0.05), BB 3 A A H A 30 B % B (P < 0.05), %
VDR %4 Bsm [ Z25VEXHEE B ThBEA 4 B 1y
H R EEMIAE , I Fernandez 48 WF 78 $#2 7~

VDR JE A B SEBL DK ] RE SRS 1R 5 0 AN 5 A
Ak MRS RPN BETCHER R 2R, 12V 5238 BB
BRI AR E HORSZ I RRI T | Bz B fERs:
PEm, X AR .
HHI%) VDR k5 22 25 52 0 A i i LI B
il M AN SE A, FTRE S R FILEIA O D2 (R
JERERERT : 1,25- 8 544 R Dy[1,25-(0H),D; ]
P /N e 32 55 1 R08E, AT RE A i@ B 5 VDR 1Y
5245 ) LA A A A A P T P /N i AR B
R B P BT S B  @QZ AR BE AT 1 1, 25-
(OH), D; TE4IF%Z 5 VDR 454G, IR ER -2 K
w0, EEYERILS RS AT DNA 701 1
Yerk 2 D PEHIFER  f mRNA A el /0 | 5
AR 25 A a2l B[R] A 05
I, VDR &K I k28 ] SEmi HAER 32 44 (4
i3 ESNEIRIN SN 7 N S e SRR ] k52
e A8
RZHF5T K, VDR 2 TCig & Bsm | |, Tag
[ ,Bsm 1 i) Fok 1 , VDR JE [N 250X 1EH AR
1B 25 FE A S 5 (B A BF9E 3R W] VDR K 2285
PEX IR AR BB BETCRM , I 228 %) VDR
BN Z 55 B3 R RIEAT Meta 2347102 H
S5 RRH] VDR LA 2850 5 B % HAT ARG (H
HXT BB RER/N, AT LI B IR 48
HONWIFEXN G, E UGS DT 2 T T LT
DUGRI VDR BE P 22 2850 2% B i AR G MR T
TG, AR I BE R B I B 235 B AT X
JET5 BURBNNE £ B D REA 4= (R F B L2 i
SrPe it 7RIS, IR RS W A AL =
fE A, SR HATIB YT TR B A BB
e
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