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Abstract

¢ AIM. To investigate the relationship between vitamin D
receptor gene polymorphism and retinopathy in patients
with type 2 diabetes mellitus.

e METHODS: Totally 198 T2DM patients admitted to our
hospital from February 2018 to January 2019 were selected
as the study objects and divided into DR group (n=108)
and non DR group (n=90). The polymorphisms of
rs1544410 and rs2228570 were detected by PCR restriction
fragment length polymorphism. The relationship between
rs1544410, rs2228570 gene polymorphism and retinopathy
in type 2 diabetic patients was analyzed by unconditional
Logistic regression.

¢ RESULTS: The frequencies of T allele at rs1544410 and A
allele at rs2228570 in DR group were significantly higher
than those in non DR group ( P<0.05). There were 130
cases of CC genotype, 52 cases of CT genotype, 16 cases
of TT genotype, and there were statistical differences
between CC genotype and CT+TT genotype ( P<0.05); 121
cases of GG genotype, 59 cases of GA genotype,18 cases
of AA genotype, and there were statistical differences
between GG genotype and GA+AA genotype ( P<0.05);
CT+TT genotype of BSMI gene and GA+AA genotype of
Fokl gene were risk factors of DR ( P<0.05).

e CONCLUSION: The polymorphism of VDR gene BSMI
and Fokl is significantly related to type 2 diabetic
retinopathy, which may be the susceptible gene locus of
type 2 diabetic retinopathy.
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JEA P A AR GE M — 2 1 2 BUBE RS (type 2 diabetes
mellitus, T2DM ) £ 2 SR D) g A8 L ifs 1/3 () B3
2[A DR Wi W1 Al 0L DR ™ g T2DM B  A4E
G )20 B R AR SR DU O T4, 2 LB
FR75 1 I e A8 1) LA R s LTS A B, AT 4E A= 2 D
55 T2DR AYAASEHE S [ AN s P s P 4B D 2
— NG INER TR IR S E A R G P 1,25 -
FIEAEE R D,[1,25(0H),D, |, BA B4 AL 30 1 & 7
VLIRS A= DA KB i 45 1 A A VE L AE R IR 2L rp iz 3k
B iR D 544K D ZM(VDR) 454, i B
FET 22 4 A ok R AR A E Y L AR,
AT VDR L 285 DR AH M 1) A G Hz 3
AR 2 R AREE EEIRAH L, I, A58 38 T 2 8 5
WRIE 32 B A I S N ((improved multiple ligase detection
reaction, iMLDR ) ¥ R ¥ 47 B ¥ H ] £ & ¥ ( single
nucleotide polymorphism, SNP) 43 %1 45 37 #r DR £ %
rs1544410 .rs2228570 ) VDR SNPs v LR L2 A5, 575
PRiH VDR 2 H 2245 DR BIAISEME, 4 DR AYIG R il b7
ReAMEAR TP AR BE BRI SR  BRARIE AN R

1 XA *E

1.1 & ik 2018-02/2019-01 Fe Bz i 19 T2DM
BVERWITER G PASRUE: (1) £56 (2 BB R
BiIGTE RS (2017 B ) MG WibR e 5 (2) TR 2 BULAE AT
DNA Kl ; (3) N ABERLEHE; (4) BE A S SRS,
FABAE FEAT . HEBRARIE . (1) & I oAb o
() HEMAMNRA MG K FR; (3) FIRERR; (4) Atk
SCE MM SRAE 5 (5) HA R RS B0 0 B AR, B &
Y ABFFEI T2DM 2k 198 1] ASBF 5% 08 (1 5 = 2
MEMRERET ), JFLIREER I 7 2,

1.2 ik

121 SEFE KRR S IR USRI 5% 198 il
BE TR A . B e A s == N N A, 5 H HR R
= il A RE EOS 40D G i i %5 A5 HR IS A HLIK B 45° 5
e BB AR D R T %, Fl RRH B U AR 4l 56 [ IR B P 25 1
310 2018 4F 5 R 995 08 00 BB A5 I PR 46 R Bl 2, JF:
#4198 il 438 DR 4 (n=108) Fldk DR 41(n=90)
1.2.2 &5 &

1.2.2. 1 #HXIERREM  {FH EDTA &R #H ARk H
R Rk 02 SmL, $2 B DNA, -80°C i i 45 H . £
W73 I 1BE (FBG) | = % B Bg & IR [E B2 ( HDL-C) (IR %
JERR IR A EE(LDL-C) JHh = B8 (TG) Wi 218
(HbAlc) MM N KA K F (VEGF)

1.2.2.2 PCR¥ 8 F 27 . Taq DNA R4 (FEEK K
HRBHCA R A A, B E) 51 ( R4 TAY TREA
A]) ,PCR )% 2% vh ik ( TaKaRa 23 7)) , PCR Marker ( F§ 5%
FERA B E DRI A BR A A ) SRR B (b R AR YR
AR A W) 4%, PCR & IR &R 10uL 45 1 x
HotStarTap 2% ¥k 0. 30mmol/L dNTP . 3. Ommol/L Mgz+ .
1U HotStarTap A 1wl DNA H£4R K 1l £ PCR 5|
W, 51 v AN W3R 1, RO IAE 2 95°C AR 120s;94C
20s.65°C 40s.72°C 90s, FEHR 11 ¥K;94°C 20s.59°C 30s,
72°C 90s, fEFR 24 YK ;72°C ZEAH 120s , 4°CARFE

1.2.2. 3 PCR F=4p4i{ 5U SAP [ .2U Exonuclease [
B 10pL PCR =45 b 3 (37°C ,60min ) , 2R )5 K i
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*1 &SNP HSI#E7I
SNPs FEH

ElkZligdl
5’-TCACTGCACATTGCCTCCAAAA-3’
5’-TTCGTAGGGGGGATTCTGAGGA-3’
5’-CGGTCAAAGTCTCCAGGGTCAG-3’

5’-CCTGGCACTGACTCTGGCTC-3’

rs1544410 Bsml

1rs2228570 FokI

(75°C, 15min) , &G BN AR R 2 10 x 3 2 22 vh i)
(1.0pL) 0. 25pL LI 26 0. 4pl. 5 E S PR G
(1. Opmol/L) ,0. 4pl. 3 # 51 ¥ 1R A 7 (2. Opmol /L) |
2.0pL 4lifbf5 Z & PCR 4 .6. 0pL ddH,0, 1R %), #Hi
PG ) % B W (0.5uL) ., Liz 50081Z STANDARD
(0.5uL) (hi-Di(9. 0pL) IR%47,ZEPE(95°C , 5min) J5 [ ABI
3730XL PRI AN, A5 5 4R Z5ais 1 - GemeMap —perd. 1
(ABL) #47547

BEiteE o B AT N G it 22 3 0F SPSS21. 0 i#E 4T
BARAbEE 2 TORME Y S e AR v 25 (v x5 ) FRoR, 4L
(] R AR REAS ¢ A0 5 2 Pk B AR B A 3 e 3R
7N ULE AR R 7RG . rs1544410 12228570 7 i 5k
K 74375 R F Hardy - Weinberg - 7 £ 5%, % i Logistic
[8]09 43 HF 151544410 152228570 5 2 FUWE g 5 25 00 ) i
WAEREFR , Lh P<0.05 BARERARITHE X,
2R
2.1 FA—MEREEE WAL R ) T2DM g
2 R EAS S HDL-C g, 22 R BG4 5 L (P>
0.05) ;DR 41f% HbAlc FBG .LDL-C.TG VEGF B & & T
JE DR 4, Z 7 A5 H2# 5 L (P<0.001) , W3k 2,
2.2 VDR % [ i & Hardy — Weinberg F # #& 1§
151544410, rs2228570 v 55 FE A &Y 5 i £F A& Hardy -
Weinberg -7 (P>0.05) , #&7 2 M Sk B EEAR HA
TR IE, W 3,
2.3 EDR#AS5DRA VDR EELAHWERB ML
ESESFHELE DR 240 VDR £ [H 11544410 7 5 T 25437
BRI 152228570 i i A G50 B PRI 34 1 3 i TR
DR 4], 22 7B G it L (P<0.05) , L% 4,
2.4 VDR E[E Bsml EFE B B tHXIEREEE  CC KA
130 {41, CT FE K A 52 5], TT K&K 16 ], CC KR ALY
CT+TT 5 K BUAH AR A5 LU, 2 R A S22 L (P<
0.05), L% 5,
2.5 VDR & Fokl EEE B HXIERILE GG HHA
121 ], GA FE[H AL 59 5], AA FERAY 18 ], GG R AL S
GA+AA SERUAH CHR AR Hds, 2 R A Gt 22 8 L (P<
0.05),W3% 6,
2. 6 Logistic V3434 rs1544410,rs2228570 5 2 BUHEFR
REREMMBERTHXRE LIRS KA DR ERNHA &
(LR KA, 0 R KA iDL B A Gt 22 &
X% (HbAle \FBG . LDL-C TG . VEGF) K Bsml & [
PR | Fokl PN W PR B AU AR Oy 7 AR a E AT AR S50
Logistic [F1J3 43 # , 45 5 .78 Bsml J£[F CT+TT 3 K Y |
Fokl &K GA+AA FE R BI DR fIfE K N % (P<0.05,
x£7),
3itig

HHT, DR & A 35 i B DA o 5 B8 38 Y e s A7 ¢, =
IME 2 (A8 1 200 X L A - R 200 B A B, 5 A 4 i 451
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F2 WA—RERLE x+s
5 i 5 AR T2DM  AFiEHEEL HbAlc FBG HDL-C LDL-C TG VEGF
- (B4, ) (%) TR (a) (kg/m?) (%) (mmol/L)  (mmol/L) (mmol/L)  (mmol/L) (pg/mlL)
DR 4 108 60/48 52.10+£6.50 8.02+2.06 25.18+2.10 8.40+2.03 7.88+2.04 1.27+0.30 3.34+0.88 1.98+0.44 188.60+42.10
AEDR4H 90 52/38 51.80+7.10 7.88+2.04 25.02+2.05 6.88+1.56 6.62+1.90 1.30+0.28 2.50+0.74 1.65+0.40 140.08+30.05
t 0. 099 0.310 0.478 0. 540 5.815 4. 464 0.722 7.183 5.475 9.159
P 0.753 0.757 0.633 0. 590 <0.001 <0. 001 0.471 <0. 001 <0. 001 <0. 001
#* 3 ™4 VDR EHE L& Hardy-Weinberg &1 4l
R 5% o R T 45
- - rs1544410 F PR AT 1s2228570 F K RIS £
cC CT TT X’ P GG GA AA X? P
DR 2H
%Wﬁ 108 37 38 13 2.291 0. 304 >4 40 14 1.777 0. 425
PG 108 53 45 51 46
dEDRAH
*Wﬁ %0 73 14 4.945 0. 088 67 19 2.758 0. 250
PG 90 71 18 65 23
*4 JEDRAS5 DR A VDR EEMAMNERBEMERIMESMILE B %)
151544410 152228570
5 5%
Al s —¢ T T C T GG GA AA G A
JE DR 41 90  73(81.1) 14(15.6) 3(3.3) 160(88.9) 20(11.1) 67(74.5) 19(21.1) 4(4.4) 153(85.0) 27(15.0)
DR 4 108  57(52.8) 38(35.2) 13(12.0) 152(70.4) 64(29.6) 54(50.0) 40(37.0) 14(13.0) 148(68.5) 68(31.5)
X? 17. 807 20. 147 12. 897 14. 626
P <0. 001 <0. 001 0. 002 <0.001
*5 VDR EMF Bsml EE A EHEXEHRL B xxs
Al 15i1% HbAlc( %) FBG ( mmol/L) LDL-C (mmol/L) TG (mmol/L) VEGF( pg/mL)
cc 130 6.49+1.96 6.33+2.01 2.46+0.75 1. 70+0. 54 145. 23£35. 20
CT+TT 68 8.28+2.70 7.82+2.22 3. 5420. 80 1. 90+0. 60 180. 20+39. 55
t 5.338 4.777 9. 403 2.381 6.359
P <0.001 <0. 001 <0. 001 0.018 <0.001
%6 VDR EF Fokl 2FEE EHX SRR xxs
Al 1% HbAlc( %) FBG( mmol/L) LDL-C (mmol/L) TG ( mmol/L) VEGF ( pg/ml.)
GG 121 6.16+1. 88 6.08+1.84 2.20+0. 66 1. 68+0. 50 148. 50+38. 02
GA+AA 77 8.34+2. 60 7.96+2. 30 3.71x0. 94 1. 94+0. 63 182. 11£40. 14
t 6. 836 6.350 13.270 3.219 5.934
P <0.001 <0. 001 <0. 001 0. 002 <0. 001
R 7 \Logistic @I4HT rs1544410,rs2228570 5 2 B pE R R B EMMIERTHX R
A e B Wald p OR 95%CI
Bsml JEH CT+TT 3t # 0.951 7.780 0.024 2.588 1. 108 ~6. 450
FokI A GA+AA Ko 0. 688 5.505 0. 038 1.990 1.404~8.220

AR 2

B LR AR 2F AR, SR ISR IR A S R
MG 4EE R D KA R sl = 238 ik & R HPT/EH .
FRARBE S B MM Th e, 2 WF 5T IE 32, T2DM SR %
1ML 25(OH) D 5 HbAlc FPG S FitH3%,25( OH) D /K
SRR fE & T2DM & AE L 2 —, H 25(0H) D /K
SR B AT 38 i T2DM A 51 JE R L A s AR B KR
Ze R4 B BF S MR T T2DR B R A 5 I T 4k
EZDIMKER, KM 25(0H)D K¥-5 T2DR 1y & 4 &

AHIE, IR AEAZE D 7E DR A9 A& e 2 v X R o R EL AT
PER A D B2 &3 DR KA KR, KF
AR D X DR B &AL B, 7T BE A I 25-OH -
VD3 il AL OB 20 21 b i VEGF A1 % Ak A KA
F-1(TGF-1) iy ik, Wi /0 K VEGF [y & £ i8S 8
I35 N B2 AR T, VEGF (1) FF =5 1T 384 55 10 X+ 28 76 1Y)
FEME, N A S O A, I X B B AR R 1R 28 , 2 1F DR
) K e J
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1,25(0H),D &4 % D, FZEMIE X, 5 VDR
SR R Z M A 2E RN, 35 JLAE VDR 5 DR 1
FHICHE T A B AN ST A 8, e 425 R D 5 VDR
g4 LIS B R T 22 2% AN A I R &4 LR W) A
H L, A 22E I VDR 2 7E DR & i F o 1) e
EMEVER™, VDR 2 DR EEIENZ — | )8 THERENA,
HA AT IR Z A, Zhong 5" &L DR &R 5 K
# VDR 152228570 v J5 FE P 2 451 B F A1 5%, IA ) VDR
B 12228570 FE RV 5 i 14 T2DR A9 B4 W br &4,
Hong 25 & B [ A\ VDR &K /P 19 Bsml 22 2514 v 4/ R 1
M T2DM I K& AE %A 1 Gy & bRic 4t R S
FEAER R v E L AR 28 e SR i ML IX DU N VDR A
Fokl 24515 T2DR &% B A&, A, A58 A B,
4E DR 4 Bsml S JEF % T 11. 1%, C 88.9%,DR 41
BsmI ZE {7 JE P T 29. 6%, C 70. 4% ; AF DR 4 FoklI 4
{7 FERR A 15. 0% ,G 85. 0% , DR 2H FokI S50 B PR g
A 31.5%,G 68.5% ;DR 21 VDR A 11544410 7 /5 T 45
A% 1s2228570 o7 5, A 25 o KL P A R 1 1 v T
4k DR 4, 2 A G273 L (P<0.05) o [AIF, AF 5853
Br 7 VDR JE [ Bsml , Fokl 3 X %4 [8] DR AH 3¢ 4= fL 8 F5 1Y
L, &2 B Bsml  Fokl fAS [] 5 A 8L 2 [H] %) FBG . LDL-C |
TG .HbAlc #1 VEGF /K FZ S B (P<0.05), i —%
Logistic 43477 7 7% Bsml FER CT+TT 3 K 7 FokT % [A
GA+AA FEH AYJE DR B & (P<0.05) , XS8R
VDR L[ Bsml Fokl Z#& 5 DR B HC, AR S
LR BT AE AR AL, B I A SCAIL ] v AN B B, 25 SE T fig
VDR Bsml Ml Fokl £ & % % VDR L&k N % 1,
25(OH) D, &R0, TC AT RRF440 il 400 9 e it
AR A TR — LR g, (B AR R A
RAFFE R, VDR M Bsml |, Fokl £ 751 5 #9830 ji% T2DR
I TG AR, S ARG B HA AT IR 45 S 22 R R, %
JEJR R AT RE 2 VDR JE K 2 480k HAT XS S F i o0 A 22 5
5, 5 AN B A TG 2T 1R S b BRI BT A O, 35 0 5 I 40 AR
HE HEBR bR E SR 50 T R AN R A 5, BRI, 7 B KRR
AR EIRA IS T LAt — 2P RS,

2% F R, VDR JEA Bsml  Fokl 22415 2 #UBE IR
L D R 72 B 2B A G, {EL FEHL ] 1 A B A, mT BE 2 2 B
FR 9 400 19X R0 2 1) 7 JR R PR S
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