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WE. BrY BT 25-24t4: % D[ 25-(0H) D | M 4t4: & D %44 (vitamin D receptor, VDR) ZE K 2 &M 5 KB T &
HRMIER, Tk K o4 BIZERORME T R B E B I LL, 53K 85 4 e B & 1 A e B4 . 2 4 XA il 75 25-
(OH) D /K, HARBIEH 4] DNA R MassARRAY 43FHEBE31£ AR SF- G K5 VDR JEH £ 481, i 5 8RR 56 B
RMEZFPER, HR HFRLME 25-(OH) D KPALFHFEA (P<0.05) , H-A RS miF 25-(0H) D K FALTF I &
120l (P<0.05) ; HF 5720 Fokl A7 S FE R A FF Ff K S50 JE K F AT Apal 37 s 3L R A AN Aa S LR A SR Tl 4e
(P<0.05) ; WF5T 40 1f aa H B EHE THEBELL (P<0. 05) ; L7 25-( OH) D<30 ng/mL Fokl {3 i 3£ HY FF K Ff Apal {7 i 3%
PR AA B2 Aa P22 MRRIESCT 2 A BFEIRE N 3R (P<0. 05) |, IfILT 25-( OH) D<20 ng/mL 52 KRR IESC 1Y R B4R T Y fE
H#E(P<0.05), &it IMLIE 25-(OH) D K-8 = n] 38 N2 KR 57 R 52 0l & A2 XU, VDR FE R Fokl 7 5 280 2 H F 3
Apal {37 s AL A AT RGN R OG5 48 &g AU (H 5 B R o oG

KSR 25 FE Dy AR R D 2 IR 2 S RUB ST &R R IR

Relationship among serum 25- (OH) D level, VDR gene polymorphism, and bone erosion in
patients with rheumatoid arthritis
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Abstract: Objective To explore the relationship among serum 25-hydroxyvitamin D [ 25-(OH)D |, vitamin D receptor ( VDR)
gene polymorphism, and bone erosion in patients with rheumatoid arthritis. Methods Ninety-four patients with rheumatoid arthritis
were divided into study group and 85 healthy persons were divided into health group. The serum 25- (OH) D levels were detected in
the 2 groups. The genomic DNA was extracted and the VDR gene was detected using MassARRAY molecular weight array
technology platform. The relationship between serum 25-( OH) D level and VDR gene polymorphism and bone erosion in rheumatoid
arthritis was analyzed. Results The serum 25-( OH) D level in the study group was significantly lower than that in the healthy
group (P<0.05), and it was lower in the patients with bone erosion than in the patients without bone erosion (P<0.05). The
frequencies of genotype FF, Ff, and allele F of FoklI locus and genotype AA, and allele A of Apal locus in the study group were
significantly higher than those in the healthy group ( P<0.05). The frequencies of genotype ff and aa in the study group were
significantly lower than those in the healthy group ( P<0.05). Serum 25-( OH) D less than 30 ng/mL, FokI genotype FF and Ff,
and Apal genotype AA and Aa were risk factors for rheumatoid arthritis (P < 0.05). Serum 25-(OH) D less than 20 ng/mL was a
risk factor for bone erosion in rheumatoid arthritis ( P<0.05). Conclusion Lack of serum 25-( OH)D increases the risk of bone
erosion in patients with rheumatoid arthritis. The allele F of FokI and the allele of Apal of VDR gene increase the risk of rheumatoid
arthritis, but VDR gene is not associated with bone erosion.
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AR D MR A, s 54EE R D 2
& (vitamin D receptor, VDR)) MLt A v S 5K
BEAC S B SRR T AR THUAR S RS2, 520
ZFANIETE Kok, 2 SR pE iR L 25k
2 D[25-(OH)D |24t = D ™4, #ik
R R HEE R D K B — A R SRR AR
VDR J7VZ 50 A0 THURS 4 fg v, ol 2= 5548
R PR R, AR R S 5 R
VDR % A B #% 1 iR £ & 1 ( single nucleotide
polymorphisms , SNPs) 57 25 EF K Fokl .Bsml & Apal
S, R T R R W PL I AL e, A BFSE R
B dEA: 2 D B AT nsE S R O 4 P A I
WAk, BHETEN X TAEA R D KV M H A2
PR 22 25 55 2 KU A 5G9 98 B A= 1l O 2R B T 5 1
D BTG AT 0 A G I A R OGS Il
7 25-(OH) D 7K K2 VDR B[R L2840 It S
BRI ARG DA I RGBT 2%

1 #RETFE

1.1 — Bk

BABE 2014 45 7 H %= 2018 4 6 H UG Y 94
24 IR 5 T57 5 BB B R R AT AL, i 85 91l m]
Pk fa B I R R4, HrP R4 5 35 1, &
59 Bl DU AR08 34 ~62 & T34 (46.28+7.21) %/,
JEE 4~32 1 H (200 1243, 34) M H 52 2T
B 5~23 4, P2 (14.26+2.13) 4, R 28 KTy
95 1% Bh 1 PE 4 ( DAS28) %1 3.89 ~ 5.96 41, 1
(5.35+0.38) 43 fEELL 5 34 ], % 51§, DU, 4F
1% 32~65 % F14(47.93£7.45) % . 2 A2 #H1E
PG R AR T 22 5 TSR It%FE L (P>
0.05) , HARMF 3RS B2 Befe P ZE 51 254t

AR A I FF G IR A ST 2 W
bR B2 X kA 0T 3 A NI R 2 4
R D EBUYEIT A 2 A B R, BN
DU

HEBRFRAE . & I B Bgi A LA R At 5 B A= i A
RPI 5 IhRd R A 5 O KR s AR IE R
RE SN R Z FAMH G B s AR M R
1.2 ik
1.2.1 17 25-(OH) D KA . B4 sz 305
JRASTEFR KL 3 mL, B0, 70 85 L3 , R B a5
W BFHR 56 A 1M 7 25-( OH) D /K- (IR 5 &0 T
BEE T AR T AR AS e B UL BT
1.2.2 VDR L ZAPERM (D) MFE DNA $2H.

FKEZ A F KN 4 mL, R 4% Wizard Genonic DNA
purification Kit( Promega 23 ] ) 13457 & 15 Bl H #1745
1, $2HL DNA JF 2200661 5 B BR eI L
KR ; )51 Wit 5 A . 8 3 A~ VDR S
SNPs fii i, BB FokI ( rs2228570) fv 5. Bsml
(rs154410) 37 #5.. Apal (1s7975232) v i, = M4
Mosaad %51 %89 T VDR £ Ny 8514, it
SRR AW oS R A G (3) Hk BRRL R I SR
MassARRAY 73 F AN E AR5 3848 5 | 9 4 A sl
PIHI R N 5 MALDI-TOF FuiH RAHES G, ikt pride
VDR HEK SNPs 3 s 43 BUFEAT RGN |, 3145 70 BUGE AR
1.2.3  E{RDRA 0 AR 20T X R R KA 40
(EE—AZ BT ™ T . Jo8 5k SR el s
SO U BT AN U0 . i B b | AT A R R
7 N A W N E = = o N g i 37 N RS S S v T
Bl 32 BRARJE G W T 45 5 T4 . B I st s e 0 Al
RS S E Gl 12273/ N SRR o X RS SR A ]
BBRAS S5 VI bR TR T W NS, BB 4 48
PESCE PR Hod TS 1 H 8 Joi =ik (25
i), 5 VA A B R (69 1)
1.3 ISR

WF5E 20 15 fd B 41 1L 7% 25-( OH) D K- Hih<
20 ng/mL it A=, =20 ng/ml H.<30 ng/mL ic A
A, =30 ng/mL H <100 ng/mL i MIEH . B35
A RMHE 5 TOER M ME 25-(OH) D /K, i
UL il A i PR Y | S5 A R R0 A . = 9 ) g
Fokl Bsml  Apal B#UI i F A B £, FETE RG]
NS fa b FoR, HFRA B RmE S e RmE
LAY S S AR
1.4 SEilrik

K SPSS 25. 0 Gt i27 544 X B s 647 43 bt
PIREAS T i PR S5 EOR R R ke S X K
5, L34 25-(OH) D JK-F VDR $&[H 2 &M 5 B =
Mo R BEVERH Logistic 20825 MIH AR R 1T 70
BT, P<0.05 WA GIFEE L,

2 H#R

2.1 WSS ERRA I TE 25-(OH) D /K-
WESE 2H 135 25-( OH) D /K S BH S 45 T4 B 41
(P<0.05), L% 1,
2.2 WA ERMYECERMEE INE 25-(0H) D
K LR
ST 2B R I B 3 13 25-( OH) D ZKF-B A%
FIERMMHE (P<0.05), %2,
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xR1 WA SEREA T 25-(0H) D /KF X} H (25, ng/
mL)

Table 1 Comparison of serum 25-( OH) D levels between study
group and healthy group(x+s,ng/mlL)

21571 %% 25-(OH)D
poispeEl 94 22.45+4. 17
{at e 85 38.24x4.39

(18 24. 672

PH 0. 000

®2 AR RMEICHRME T 25-(0H) D KFX
L (x+s,ng/mL)

Table 2 Comparison of serum 25 - (OH) D levels between
patients with or without bone erosion in the study group (x+s,ng/

mL)

2171 %% 25-(OH)D

BRI 69 20. 81+3. 04

TRl 25 26.98+2. 13
(18 9.336
Pl 0. 000

2.3 WIS SHERRAIEDI R A5 5 R oA He AR
WFFELH Bsml o7 i KL DA BRI AR [ S5 SE A B AT

2.4 WIRAFRMS IO RME R S0 H
o3 LUK

WFFE AL B 121 R 3 Fokd {3 &5, Apal 37 /5 Bsml
V7 15 3 R AL BT R S TE B R Tk BB S 25 S e 2
HEX(P>0.05) , W90 5 121l B 2 Fokl i 5% Apal
{85 Bsml 7 SRS 3L F OB A LR 508
HRIMEHE 2ZF LI FE L (P>0.05) , 3K 4,

Fa PR IO (R I A% 0 5 e DR RN 45 (37 [ 3 A

Table 4  Genotype and allele distribution of each locus in

patients with or without bone erosion

Breal FokI v &5 FokI v &5 Bsml 1/ &5
It2 5 7 2 37 FL R A 75
X 2l FEPH Y SN FEA FEH 7Y

Ff ff F f BB Bb bb

HiE(n=69) 35 21 13 91 47 14 22 33
THEM(n=25) 9 12 4 30 20 5 11 9

X {4 0. 368 0.565 1.986
P 1A 0.295 0.452 0.217
R4 FRMEITEER M SO EL R R A5 R

oA
Continued table 4 Genotype and allele distribution of each

locus in patients with or without bone erosion

R R A RS2 L (P>0.05) 4
SE4H Fokl i S FE A FF Ff RS0 E N F o He
B THa e 2H (P <0.05) , WFFT 4 Fokl {37 i 5L [
AU fF 5 B AR T4 (P<0.05) , WF5E 4 Apal
P LAY AA Aa SEOFER A K E & T
L (P<0.05) , WF58 40 Apal f7 f5 5 aa (5 1L
AR T{atBE2H ( P<0. 05) , L3 3,
F3 AL LR R RSy S R A

Table 3 Genotype and allele distribution of each locus

Fokl 37 5 FoklI 37 5 Bsml 177 &
25 51 R | LR Y
FF Ff ff F f BB Bb bb

W54 (n=94) 44* 332 17*° 121 67 19 33 42
R4 (n=85) 25 18 42 68 102 16 26 43
X* {H 5. 846 21. 260 0.392
P1{H 0.015 0. 000 0.539

. SR A, P<0. 05,

BRI NSRBI R 40
Continued table 3 Genotype and allele distribution of each locus
Bsml {3 51, Apal Apal %547
25 AL B LR 47|
B b AA Aa aa A a
5 (n=94) 71 117 34 48 12° 116 72
fHRH (n=85) 58 112 9 27 49 45 125
X* {H 0.516 18.394 44.778
P1{E 0.473 0. 000 0. 000

. SR A, P<0. 05,

Bgea e Apdfie A

X 4 SR FEA FEPH R SR FE

B b AA Aa aa A a

HiFh(n=69) 50 8 27 35 7 89 49

ToFR(n=25) 21 29 7 13 5 27 23
X2l 0.520 1.675 1.710
P 0.471 0.204 0.191

2.5 [l 25-(OH) D 7K VDR #:FAS[R] SNPs 13
SR Y 5 2 XA O R R R

2% Logistic 2 TG4 A0 [l A Y 43 #y & 8L, 1l 7
25-(OH) D<30 ng/mL Fokl 1V £ 3& K FF K Ff,
Apal 1 SRR AA K Aa BB RGBT R &
G H 15 B [ & (OR = 5. 149 ,4.267 ,3.013.,5.234 ,
5.097,P<0.05) ,Bsml i £ &K A BB J& Bb 528X
MM SCTT R R TCW] i OC  (OR = 1. 006, 1. 002, P>
0.05),WZ 5,
£5 I 25-(OH) D /K VDR 3 [F AR [H] SNPs 7 5 5 (A
RIS B RIBHE DT RIS FR
Table 5 The relationship among serum 25 - (OH) D level,
VDR genotypes, and rheumatoid arthritis

5 i OR & P1H 95%CI

1fiL 37 25-( OH) D<30 ng/mL  5.149 0. 003 3.627~6.348
FF vs ff 4.267 0.012 2.986~5.342

Ff vs ff 3.013 0. 029 2.128~4.095

BB vs bb 1. 006 0. 091 0.859~1.221

Bb vs bb 1. 002 0. 089 0.847~1.119

AA vs aa 5.234 0. 002 3.754~6.398

Aa vs aa 5.097 0. 004 3.622~6.235
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2.6 IfiliF 25-(OH) D 7/K*F- VDR JE[HAN[R] SNPs fif
JFEDR R 5 208 XA 5T R B AR PR 2 2R

2% Logistic 2 JG1% A0 [l A AU 43 By 2 B, 103
25-(OH) D<20 ng/mL J& 2 KB 5C1 RH A= i
fER 2 (OR =3.987,P<0.05) , Fokl {7 it J K Y
FF & Ff Bsml {3 553K 7 BB ) Bb, Apal {37 15 3 K]
A AA J Aa 355 28 KR G T RB AR Jg IH i O¢
% (OR=1.007.1.009,1.003.1.001.1.011.1.012,
P>0.05), L3k 6,
F 6 L% 25-(OH) D 7KF VDR H:FAS [F] SNPs {7 21 3 K]
RIS 28 RIBHE ST RER M X R
Table 6 The relationship among serum 25-( OH) D level, VDR

gene genotypes, and bone erosion in rheumatoid arthritis

A5 i OR {} P1H 95%CI
I3 25-(OH) D<20 ng/ml.  3.987  0.015 2.654~5.013
FF vs ff 1.007  0.094 0.861~1.235
Ff vs ff 1.009  0.095 0.875~1.241
BB vs bb 1.003  0.102 0.923~1.228
Bb vs bb 1.001  0.105 0.905~1. 198
AA vs aa 1.011  0.082 0.937~1.265
Aa vs aa 1.012  0.085 0.941~1.273
3 g

ZE RGBT R R T e st 2R e [
FAEAA G, O AR A, T2 A (] JoT K 48 A i v
e T At L A e A DA R AR AL U R A
BRI BB ) T T AN AT 3 R B2 R AT
WL, X ek 2 Ih RIZ W2 KU PR Ty R
{2y T HE X g s FHEa 2o hil
AT AR, T E R eI

ARG R IN, WFFE LI 25-(OH) D /KPR F
@R (P<0.05) , HH RS HINT I H = mE
(P<0.05), A4 &I MIE 25-(0OH) D<30 ng/mL
SRR B SCTT 2 K r fa s I & 1T 25-( OH)
D<20 ng/ml 228 KR 5637 R B 42 1l i) 18 16 TR
R PRI OCTT R B W 25-(0H) D /K-
WA, HAE AR b 28 25 R RIS W & 1 3 25-
(OH) D /K V-l = RT3 I 4 ik & 2 KUK, dEA: R
D &5 IEH 8540 K w4 B A i 26 55 09, AT AR i B
%, g 25-(0OH) D E484: % D i,
HOKF B PR R 4 A= D kA" A 5
ARV T B A LA R R S 0 i R T A 2 KL
PR REER T RIEEEEN, 44K D 2
I ) e P J v 2 R 48 L A B Y 2 2 B,
EHEFT Thl Th2 K Th17 400, v /b 48 P 240 i
T, IR UEB R A A A, Rk, gk

D BE W] 238 5640 B BT IR, JR LA e e il R
24 25-(OH) D KRG, WI4EAE R D 85 B A% S5
WEAIIE RIS |, S G i BT e &, H A
T TIRE T, 981 RN e, W 1 i — 20 & R,
KGR INE"S . A LB BT
KT 4 BB MG 25-(OH) D 7K R 1%, H G5 ml 3R
FEEE ™ 5, B S AT 45 AT &, BIL, 2R
PR B G 25-(OH) D K Fik, H B =
AT T AR AR XU

AWFFEIE L P, WFFELH Fokl o7 5 LAY FF | Ff
S F LIS Apal £ s LR AA Aa 55507
FEP A AR U] v TR 4 (P<0.05) , BF5E A
FERIRY ff aa & L35 B AR FEREAL (P<0.05) , H
I3HT B FokI 13 5 & A FF K Ff Apal v i B [H
R AA 2 Aa BRI KRS R AR fERE R £
FERIE RN R AW AT ES VDR A Fokl i
UGN F Apal (SN IE A 6, HEZ
AP VDR mRNA kK g i 76 5 stk 7
520 VDR #1335, /2 fff VDR 2 FH 7E 50 )0
T B BRI, S 4 R D K ER N VDR
JEME R BTIR | AR R 3R S5 52 AR BE R e A T L %
FETEZ A SNPs o o5, AN R R ALY VDR AT 4EA:
R D A RFEBEYEON Y AR KB, S
HE R IR Fokl {37 15 Apal 137 5, Bsml {3 5 & K]
T2 43 A7 J S50 B DR L B 3 1 5 T B = o i
L RTGH24E L(P>0.05) , HAMHT A I H I 52
KR B R B C I O R #E78 VDR 2EH £
A SRR R BRI A U TE K

Zi b RGBT R B E S 25-(0H) D 7K
SEREAR, ELH = ] 38 fin 28 R M 561 R i R ik &
AR, %5 VDR J& K FokI v 5 S5 3L R F 2 Apal
PR EE D A B R 3G T2 R A YT 4 % 0 K
B A0S FARMTCOC I IR TAE & 75 S5 Wi 28 X
MR OGS 48 B IS 25-( OH) D 7KF- I3 I #b 72 4
HEE D, HFEREX S VDR P Fokl i i 258 {0 5L
F K Apal 15207 3L A F RS, (HARBF5E
FEAR RN, ITRES SRR A R B R 2 | IR 2
P REEA R HEATAH R 5E .
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