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Association Between Vitamin D Receptor Gene Polymorphism and Serum 1, 25 — dihydroxyvitamin D3 and Type 2 Diabetes Mellitus. Shao
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Abstract Objective To investigate the association between vitamin D receptor gene Apal polymorphism and type 2 diabetes and
blood serum 1,25 - dihydroxyvitamin D,[1,25(0H),D,]. Methods The polymerase chain reaction — restriction fragment length poly-
morphism( PCR — RFLP) was used to detect VDR genotype in 105 type 2 diabetic patients and 105 normal controls. Enzyme linked im-
munosorbent assay (ELISA) was used for the detection of serum 1,25(0H),D,, and clinical and biochemical indexes were also detected.

The alleles frequencies and genotype frequencies of VDR gene were compared between the two groups, and serum 1,25(OH),D,and other
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indexes were compared between the different genotypes. Results

There was significant difference in the distrubution of VDR genotype fre-

quencies and alleles frequencies between the two groups( P <0.01). The prevalence of VDR gene genotype frequencies and alleles fre-

quencies in type 2 diabetic patients was significantly different from the other group. Serum 1,25(OH),D, was higher in VDR genotype AA

and Aa groups than in genotype aa groups, while systolic blood pressure, diastolic blood pressure and fasting blood glucose were lower( P

<0.05 or 0.01). Conclusion

Apa I polymorphism of VDR gene is associated with type 2 diabetes. Serum 1,25(OH),D,, fasting

blood glucose and blood pressure are also associated with VDR gene polymorphism.

Key words Type 2 diabetes mellitus; Vitamin D receptor; Gene polymorphism; Serum 1, 25 — dihydroxyvitamin D, ; Fasting blood

glucose
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DBP( mmHg) 83.04 £11.28  71.87+7.43  <0.01
1,25(0H),D; (pmol/L)  27.35+88.40 368.48 £324.79 <0.01
FBG ( mmol/L) 8.90 +3.53 4.54+0.47  <0.01
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F4 SERNERENAELFENLR (v £5)

Wi H AA 4 Aa 4 aa 41 F P
AR (%) 59.48 +13.23 56.82 +14.28 61.84 £11.76 2.513 0.083
BMI(kg/m?) 23.65 +3.52 25.48 £20.63 25.09 +3.87 0.342 0.710
SBP( mmHg) 127.13 +16.98 127.54 +20.58 139.21 +19. 14 7.854 0.001
DBP(mmHg) 75.56 £10.30 76.08 £11.06 81.82 +10.87 6.312 0.002
FBG ( mmol/L) 6.02 +2.94 6.575 £3.81 7.69 +2.69 3.984 0.020
TC (mmol/L) 4.34£0.82 4.50 +1.71 4.54 £1.02 0.394 0.675
TG (mmol/L) 1.69 +1.18 1.68 +1.13 1.94 +1.15 0.603 0.548
BUN (mmol/L) 5.0+1.40 5.20 +1.74 5.67+1.71 2.605 0.076
Cr( wmol/L) 137.57 £522.29 75.27 £21.46 81.36 +35.21 0.944 0.391
UA ((mol/L) 259.52 +78.61 268.32 +86.33 273.2 £77.11 0.426 0.654
ALT (/L) 18.74 +20.72 15.85 +11.54 19.98 + 14.47 1.337 0.265
AST(p/L) 23.53 £10.43 21.61 £7.31 23.59 £9.50 1.176 0.331
GGT(p/L) 29.09 £35.24 24.31 +20.52 35.83 +60.76 1.414 0.247

FAT I 5 = WA T A OCBESE L FE IR N B e HRE T I
ENRE Y2 D ZRIEH Fork T \Bsm [ i 5 24
PR 2 AUME R A OCEK , A& B A L £ b AT BB 2
T PR 9 S AL D20 TR AT SE % & SE AT T AR
() FERl b FRATICEE T 2 BOME IR 5 1E & N IV
b, BB M 1,25 (0H),D, 7 2 BUBE IR A B
AR T IE % A, H B3 25 6 8 9 39 5 1w g .
WAk, FeATie % G 1,25 (OH),D, 5 BMI, i 45
JE EPIK R B A G, R dEE R D SRR S i
JE AL 2 YTAR G o

Rt LR REA R D ZAREER 5 1ME 1,25
(OH),D; WXHR, fEEHLEAER D 21K Apa | JEH
YESN B By BE R HBEA TR . A SCE5 IR o . JEPIAL AA
H M Aa dLIMYE 1,25(0H),D, Y& FRK A aa
A, 250 MR X 2SI 0 i s &K R
TESLR A AA ZHE K T2 K A aa 20, 7E HE K AY Aa
HALT aa 2, HENA B EMHE L, 484 % D 2K
FEIH Apa T A5 50 45 {0 JE DRI AT 56 0 56 PR 780 551 56 6 iR
Joa ZH FORT BEZH v i) o3 A 25 S B W 3 SR R a
FIIE DAY aa 45132 4F 2 TROBH PR G 41 B & = F X BR A,
PR AR a A AT e 2 BB RN 1Y By B 2
—,VDR Apa | fii S 25T EES 2 BB IR 9% 19 &
A, I 1,25 (OH), Dy sk (28 5 1l b K il & 5
VDR B[R Z BB UM G, B A aa 2411 B & K
ALY 1,25(OH), Dy 7K, e 19 28 7 B A2 il i o

Z IR S AEA R D W SE A RS B 20 ML 1

fig, ELATRES I11E AT %60 280 0 R0 38 1o 6 5 R 40
T Ao B 05 2% B L A A A A AR etk R D Wl
R 30 3 R 3 P U 3R 7 A I 2 TR R R R i A B s
i 05 2 L, ok 0 a4 A 0 R AR 2 4 o X T
5 2 5 B0 40 i P S R e T ) N R R O
ARERTY . 4id: % D B RES B2 G PPARy, M
M A 36 R 5 AR o AEZE R DAY X SR MR sk
FSE A R R (2 Uk - VDR RHEVE I, M4,
VDR A 242 2507 5, 0] g3 [8] & 45 98 5 1 1

2 L RTIR AR BRI KL R D Z R Apa |
B 2 ARG 2 TUE R G A 2 A A G 6 5 13 1,25
(OH),D, 7KV =5 I i 4 S i 55 VDR KA Apa |
(S LB MEHEYIAR L, SN a5 2 BRI K2
W 3 1F ST 3 1 B 25 1% 10 1 3 1,25 (OH), D, #5 f1
25 MM R I TR K OF- o AR S B IR a T iR 2 A
W5 PR 55 14 S SR TR, 9F: T B 2 ) I3 4k 2R R D OKCF
2 RO GRS T R AEAE A 2 D B Z 1R 1T g
G RD ZRIEH LB X, HRgEEED
AT REA B T B0 15 22 00 4 TR 20 008 , 33 X i R 951
B FIA T W R B — i 1 S X

S & ik

1 Lee S, Clark SA, Gill RK,et al. 1,25 - Dihydroxyvitamin Dy and

pancreatic beta — cell function: vitamin D receptors, gene expression,

and insulin secretion[ J]. Endocrinology, 1994, 134 1602 - 1610
2 Baynes KC, Boucher BJ, Feskens EJ et al. Vitamin D, glucose toler-

ance and insulinaemia in elderly men[ J]. Diabetologia, 1997, 40

344 - 347

3 Pittas AG, Lau J, Hu FB, et al. The role of vitamin D and calcium in

- 53 .



J Med Res,Feb 2012,Vol.41 No.2

en, TE MR8 Bl £ 1 £ 4, 41

type 2 diabetes. A systematic review and meta — analysis[ J]. J Clin
Endocrinol Metab, 2007, 92 (6) : 2017 -2029

Pittas AG, Harris SS, Stark PC, et al. The effects of calcium and vi-
tamin D supplementation on blood glucose and markers of inflammation
in nondiabetic adults[ J]. Diabetes Care, 2007, 30 (4): 980 -986
Pani MA | Knapp M, Donner H, et al. Vitamin D receptor allele com-
binations influence genetic susceptibility to type 1 diabetes in Germans
[J]. Diabetes,2000,49(3) :504 -507

Riggs BL, Nguyen TV, Melton L] 3rd, et al. The contribution of vita-
min D receptor gene alleles to the determination of bone mineral densi-
ty in normal and osteoporotic women[ J]. J Bone Miner Res,1995,10
(6):991 -996

Gyorffy B, Vasarhelyi B, Krikovszky D, et al. Gender - specific asso-
ciation of vitamin D receptor polymorphism combinations with type 1
diabetes mellitus[ J]. Eur J Endocrinol, 2002,147(6) :803 - 808
Gepner P, Sadouk M, et al.

Fournier C, In vivo beneficial effects of

cyclosporin A and 1,25

— dihydroxyvitamin D on the induction of ex-

perimental autoimmune thyroiditis[ J]. Clin Immunol Immunopathol,

1990,54(1) :53 -63

Hattori M. Effect of 1 alpha, 25(OH),D; on experimental rat neph-
rotoxic serum nephritis[ J]. Nippon Jinzo Gakkai Shi, 1990,32(2):
147 - 159

Lemire JM, Archer DC. 1,25 - Dihydroxyvitamin Dy prevents the in
vivo induction of murine experimental autoimmune encephalomyelitis
[J]. J Clin Invest,1991,87(3) :1103 - 1107

Cantorna MT, Hayes CE, DeLuca HF. 1,25 - Dihydroxyvitamin D
reversibly blocks the progression of relapsing encephalomyelitis, a
model of multiple sclerosis[ J]. Proc Natl Acad Sci USA. 1996,93
(15):7861 - 7864

Cantorna MT, Hayes CE, DeLuca HF. 1,25 — Dihydroxycholecalcif-
erol inhibits the progression of arthritis in murine models of human ar-
thritis[ J]. J Nutr,1998,128(1) :68 - 72

McDermott MF, Ramachandran A, Ogunkolade BW, et al. Allelic
variation in the vitamin D receptor influences susceptibility to IDDM in
Indian Asians[ J]. Diabetologia, 1997, 40(8): 971 -975

Pani MA, Knapp M, Donner H, et al. Vitamin D receptor allele com-
binations influence genetic susceptibility to type 1 diabetes in Germans

[J]. Diabetes, 2000,49(3) :504 — 507

18

19

20

21

22

23

24

25

Speer G, Cseh K, Winkler G, et al. Vitamin D and estrogen receptor
gene polymorphisms in type 2 diabetes mellitus and in android type o-
besity[ J]. Eur J Endocrinol,2001,144(4) . 385 - 389

Hitman GA, Mannan N, McDermott MF, et al. Vitamin D receptor
gene polymorphisms influence insulin secretion in Bangladeshi Asians
[J]. Diabetes, 1998, 47(4) :688 — 690

Oh JY, Barrett — Connor E. Association between vitamin D receptor
polymorphism and type 2 diabetes or metabolic syndrome in community
- dwelling older adults: the Rancho Bernardo Study[J]. Metabo-
lism,2002,51(3) :356 - 359

Zemunik T, Skrabic V, Boraska V, et al. Fokl polymorphism, vita-

and interleukin — 1 receptor haplotypes are associat-

J Mol Diagn,

min D Receptor,
ed with type 1 diabetes in the dalmatian population[ J].
2005,7(5) :600 — 604

ECBA RV B REAER D NSNS 2 BbR
8 o BEE R BFFT L] b B B B 2 2% 7 ,2005,15(7 ) :989 - 992
TR, &I, PR, iR D 2N 2515 2 A
PRI KRR [J ] b [ 20 40 TR B 5% 5 I K jE &2, 2007, 11
(30) .5881 — 5883, 6018

BB 5,98 5 38, 80, 45, 2 AR IO NI T 1,25 4k R
Dy #AE A K B L] m At B R R A 2 i ( BARFL 24 /) L2009 ,29
(10) .1417 - 1419

Bourlon PM, Billaudel B, Faure — Dussert A. Influence of vitamin D3
deficiency and 1,25 dihydroxyvitamin D, on de novo insulin biosyn-
thesis in the islets of the rat endocrine pancreas[J]. ] Endocrinol,
1999, 160 (1) 87 -95

Zeitz U, Weber K, Soegiarto DW

et al. lmpaired insulin secretory

capacity in mice lacking a functional vitamin D receptor[ J]. FASEB
37,2003 ,17(3) :509 =511
Pittas AG, Lau J, Hu FB,et al. The role of vitamin D and calcium in

type 2 diabetes. A systematic review and meta — analysis[ J]. J Clin
Endocrinol Metab,2007,92(6) ;2017 —2029
Dunlop TW, Viistinen S, Frank C, et al. The human peroxisome pro-
liferator — activated receptor delta gene is a primary target of lalpha,
25 — dihydroxyvitamin D and its nuclear receptor[ J]. J Mol Biol,
2005,349(2) :248 - 260

(Whi 2011 =03 -01)

(& m ;2011 -12 - 11)

~OC-OC_.O5C_-.5C 55 -5 .5 . 5Q . 9C . 5C_.O5C . 5C . 5C - 5C -5 -5 .5 .5 .95 .95 . 5C . 5C_ .5

(EEMRELEYRH

ﬁt?l‘zb\»aéx HEJ *55*%{435&}@/%%
B M OAE B 5

(BE56

.54 .

ERRGHLERENES

8 A5 AR 2 6 il (IR 2 0 58 2% 35 3G < hittp < //www. yxyjzz.
Frichis . HMHLIE:010 - 52328679 (FRLE 4 ) .

(BE 2T A ) 2 00



	YXYJ1202 50.pdf
	YXYJ1202 51.pdf
	YXYJ1202 52.pdf
	YXYJ1202 53.pdf
	YXYJ1202 54.pdf

