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Abstract

¢ AIM: To investigate the association between NF - E2 -
related factor 2 ( Nrf2) gene polymorphism and diabetic
retinopathy ( DR) in the Han descent population of
Shaanxi province.
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e METHODS.: Totally 386 patients with type 2 diabetes
mellitus (T2DM) who hospitalized in our hospital from
January 2016 to January 2017 were recruited to participate
in the study, they were divided into diabetic without
retinopathy ( DWR) group ( 181 cases ), proliferative
diabetic retinopathy (PDR) group (62 cases) and non-
proliferative diabetic retinopathy ( NPDR) group ( 143
cses). Meanwhile, 120 healthy volunteers without DR
were recruited to participate in the study as the control
group. Genotype was determined by polymerase chain
reaction - restriction fragment length polymorphism
combined with DNA direct sequencing technique for the
polymorphism of the Nrf2 gene.

e RESULTS: There was no significant difference of
genotype and rs6721961
polymorphism between the DWR group and control
group, neither PDR group and NPDR group ( P>0.05). PDR
group and NPDR group were compared with control
group and DWR group respectively, the genotype and
allele distribution of Nrf2 polymorphism were significantly
different ( P < 0. 05). Multivariable logistic regression
analysis showed that A allele ( OR=1.532, 95% C/ 1.169-
2.008, P=0.014) distribution of rs6721961 polymorphism
were associated with risk of DR.

e CONCLUSION: Polymorphism of the Nrf2 gene may
associate with the risk of DR.
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F1 FHEKRIERBFLELRE
3 ke 13 7%?% j‘%ﬁ ] BMI WA 5 1M S
(i, %) (X%, %) (X%S,a) (X%S kg/m?) (#l,%) (51, %) (#l,%)
Xof HR2H 120 67(55.8) 62.5+10.2 - 24.3+2.9 36(30.0) 28(23.3) -
DWR 4H 181 92(50.8) 63.8+8.9 14.5+5.8 23.9+2.7 54(29.8) 40(22.1) 98(54.1)
PDR 2 62 38(61.3) 61.5+11.1 15.3+5.2 24.1+3.3 21(33.9) 14(22.6) 35(56.5)
NPDR 41 143 87(60. 8) 61.8+8.5 14.8+4. 8 24.5+3. 1 50(35.0) 30(21.0) 80(55.9)
F/X 4.028 1.611 0. 545 1.194 1.284 0.218 0. 153
P 0. 258 0. 186 0.582 0.312 0.733 0. 975 0.926
-~ 25 JE 1A Witk 2T 25 A TG TC LDL-C HDL-C
(x£S, mmol/L) (X£S,%) (x£S, mmol/L) (x£S, mmol/L) (x£S, mmol/L) (x£S, mmol/L)
X R 2H 5.3x1.5 5.5+2.0 1.9+1.5 5.3+2.7 3.2+1.4 1.2+0.3
DWR 41 8.3+£2.6" 7.1+£2.2° 2.3x£1.6 5.5+£2.4 3.4+1.6 1.2+0.3
PDR 41 8.8+£3.2° 7.8+2. 6" 2.2+2.2 5.8%£3.0 3.5+1.8 1.1+£0.4
NPDR 2H 9.2+2.7%¢ 7.3+£2.3" 2.2+1.8 5.2+2.3 3.6x1.5 1.1+£0. 4
F 60. 110 20. 864 1.138 0. 984 1. 108 2.175
P <0.01 <0.01 0.336 0. 402 0. 347 0. 090

VE X PR ARG E 2 P<0. 05 vs XF R4 ;°P<0. 05 vs DWR 4,

Pk R IR AR SR AN WA B 5 & B Nef2 -t 8 Ak S 0z Te 1
(‘antioxidant response element ,ARE) BT E2 5 DR &K%
A Xu 2B HESE &P N2 SE R 24 B R 2 45
PERL 8358 PRI A5 TC W 1 DRI (L5 0 e & AE 2% )
KD, BRIRLT® i B Nef2 JE PR 22 25 ] A6 5008 BR s 1L
JIE 5 B O RAREAR G, SR, PHITUAIE 5% 241 R 550 Nirf2 1A
Z S DR By Bk 9 AR SR AT A, AT L) 3K
BRPGDUE ANFEA DI SR, MEE Nif2 S 22545 DR #Y
FHOGPE , M R TAESR S % |

1 X &FTiE

1.1 3% 8 2016-01/2017-01 FIREH T2 AN ()
BEIGIT B 2 BUME IR J% ( diabetes mellitus type 2, T2DM)
H,T2DM 2 £ 6 2013 4F A B 2 S5 IR 2 o 43
22 14 2 BOBE PRI IS Wb o L HEBR 198 5 41 i i ik, 5%
B FRPUAA, SO 2 I e I R Tt e A B P, LA R I B 3R
ORI 5 KPR T A . 210 2014 4R FR 0 IR
P B AR I R I2 97 F5 R 10K T2DM 41 88 3 43 Ry TG AR I
JRI%RAE ( diabetic without retinopathy, DWR) 2H , 34 48 #] DR
(proliferative diabetic retinopathy, PDR ) ZH 1 F #4585 ] DR
( non — proliferative diabetic retinopathy, NPDR ) #H, H:
DWR 4136 181 Bil 3% , 61455 92 Bil, % 89 i, V-3 4F it
63.8+8.9 % ; PDR 43t 62 il ¥, 455 38 fl, % 24
B, P4 61. 511, 1 2 ;NPDR 413t 143 il 8% 4045
5 87 i, % 56 ], F-IAFEHS 61. 8+8.5 %, BEHXIEIIMIETR
ot it B ARG 11 120 151 T PR s B 400 1) S g 1) o i 3 A
XA o 67 ], £ 53 i, P B4R I 62.5+10. 2
%, AR AN G RDUR BTN O R, AF5EE
TEABEAC R ZE 51 25 o AL, B A A 2H B 01 1 78 A R
[P =9

1,275 I R GERI I B G 45 4F % 1 i) | 4 BT 1 95 4
(body mass index, BMI) WA 52 | 1l & A2 B PR 9 9 BB 45 3
AAF R WAL IR A S 050 3 0 A 25 1 IRBHRG A&
FEIG L) e SRR AT S U A A, S0 A A A 4
IR AL 2T 25 A B HEE B (total cholesterol , TC) H i

=g (triglyceride , TG ) %% & i 25 11 H [# % ( low density
lipoprotein cholesterol, LDL - C ) A & % J& g &% 11 0 [ i
(high density lipoprotein cholesterol , HDL-C) 55

BE IR Z2 25 A - R AR NE R S I A A bk i
T = A A, 40 AR SR DNA 2 B0 ) & (KRR
AL BR 28 | b ) $8 B4 i T4 DNA, R
3R & B8 4% )2 B ( polymerase chain reaction, PCR) Bt &
DNA T 4590 B 1 K I Nef2 2 8 7 30 7 rs6721961 137 45,
AT IR Z Ak, PCR WA R (25uL) 45 10x
Buffer 2.5upL, I, T W5 W % IpL ( k Wi 5 -
GGGTTCCCGTTTTTCTCCCAGCTCTGGGTG - 3°; T iif: 5 -
TGTTTGCGAAGGTCGCTGGAGTTCGGACGC—-3) , ANTP i
AW 2L, TagDNA A 0. 25wl Bk DNA 1L, A 25
I3 B K TEZE IR AR o RO 2514 95°C T AR P 4min, SR
JE 4% BARPE 95°C 20s 1R K 65°C 30s JE K 729C 50s 19I5
FFAEHR 30 AW, fcJa 72°C ZE K 3min, HL 0. SpL ZE ff =
W), 22 1% BE R WEBERS LUK E , T PCR 7 LRI

Biit2f 30T R SPSS19. 0 ek 143 kb 3, A BF
FEH R PERHGFT & IR A K7 22550k S5 2R DL ots R
7N, 222 (8] FE 3R T 5 2653 B, 2L 1B R 9 L Bk T SNK —¢
K5, RO RS R LI T 23 L (%) 2R, 41 TH] R
FXHKELE: . BRI 4345 2R F Hardy — Weinberg -1 52 46
¥ K H HE HE (odd ratio, OR) M H 95% 7 {Z X [d]
( confidence interval , CI) FE/RmAHXT KU &, R Logistic %
PR 1R B MBS AR i 2 R LW ROpt 1k L 21 2
HAR AR R WAl 156721961 17 i K 28 ME S DR 1Y
KM, P<0.05 HZESAGIFEX,
2HER
2.1 BHEBIERIGRZBIELE T 0PI R4 R 22 7
BTGt 3, F M R BMIL, WA e i, 5 A Ji
BRI, TG, TC,LDL-C 1 HDL-C 248 by DU £ [a] 2% 53
BTG 435 L, DWR 41, PDR 40 F1 NPDR 4143 51 5 %t
WRZH LA, 25 R s SoBE b 208 oK 22 R BA et
RN (P<0.05) , W1,
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GCCGGCGCTGT|GCCGGAGCTGT

C/C {} C/A{} :

A

ALY

|
1 rs6721961 EEEH|iE,

K2 HEANREFRBMEMERSH

il %k c/C C/A A/A C A

Xt R 120 63(52.5) 44(36.7) 13(10.8) 170(70. 8) 70(29.2)

DWR 4 181 98(54.1) 65(35.9) 18(9.9) 261(72.1) 101(27.9)

PDR 41 62 24(38.7) 24(38.7) 14(22.6) 72(58.1) 52(41.9)

NPDR #H 143 60(42.0) 55(38.5) 28(19.6) 175(61.2) 111(38.8)

e C/C C/A A/A C A

- OR(95% CI) P OR(95% CI) P OR(95% CI) P OR(95% CI) P OR(95% CI) P

Xt iRZH vs DWR £H 1.0 - 0.950(0.578~1.560) 0. 839 0.890(0.480~1.943) 0.770 1.0 - 0.940(0.655~1.348) 0.736

X HE4H vs PDR 2 1.0 - 1.432(0.722~2.839) 0.303 2.827(1.162~6.879) 0.019 1.0 - 1.754(1.116~2.757) 0.014

X} HRZH s NPDR 41 1.0 - 1.313(0.772~2.232)  0.315  2.262(1.072~4.772)  0.030 1.0 - 1.540( 1. 068~2.221)  0.020

DWR #H vs PDR #H 1.0 - 1. 508(0.790~2. 879) 0.212 3.176(1.386~7.275) 0. 005 1.0 - 1.866(1.221~2.853) 0.004

DWR 4 »s NPDR 2 1.0 - 1.382(0.854~2.238) 0. 188 2.541(1.295~4.983) 0. 006 1.0 - 1.639(1.178~2.281) 0.003

PDR 41 vs NPDR 41 1.0 - 0.917(0.467~1.798) 0. 800 0. 800(0.360~1.776) 0. 583 1.0 - 0.878(0.572~1.348) 0.553
% 3 Logistic HFEZEEFNH

AR B S.E Wald OR 95%CI P

el 1.152 1. 140 1.021 3. 164 0. 339~29. 555 0.217

A 0.711 0. 685 1.077 2.036 0.532~7.796 0. 179

25 18 1B 1.136 0. 462 6. 049 3.115 1.260~7.703 0. 004

A AR S| 1. 037 0. 463 5.017 2.822 1. 138~6.993 0. 007

A ZEr A 0.427 0. 138 9.555 1.532 1. 169~2. 008 0.014

2.2 Hardy —Weinberg = ff F &K I ER Nief2 5[
1$6721961 {7 5 IE K R AL 55 C/C,C/A Fll A/A =Fh | A H
FEA5 A 16721961 A7 g 5k K 1 43 A5 28K 39 3 4 & Hardy -
Weinberg i f£ -1 (P>0. 05) , BA B Fed: WK 1,
2.3 %A rs6721961 (L mEFBMEMER N HIMER
HEDRMXF DWR 45X M4l i, fi 5 B AL R
BN LR Ay A TR 25 R T GE 124 5 L (P>0.05) ; PDR
ZH A1 NPDR 415390 5 % B RN DWR 4t , R4 & 1
(AA FERAD) FNZEARFE D] (A 257 FE IR 43 A 9 % 22 S 34
H G125 L (P<0.05), PDR 41#1 NPDR 4 [b#%, it Al
RUF S FE R 0 A 450K 22 R TG 124 L (P>0.05) ,
W2,
2.4 Logistic £ EZ&E A5 K PDR 411 NPDR 4 &
Jf AR ZH 5 DWR 44 3, R H Logistic 2 K % a1 14 43
LI X IS B Ny N 1 D& X A || AR o = 3 |
E,1s6721961 {7 25 A EA7FH 5 DR M (0OR=1.532,
95%CI; 1.169~2.008, P=0.014) , W% 3,
3itie

ELEPIRAS T, B A C B4 ZonmERie L&
CUBHIR 1R 55 2 4508 12 nT 0 , (0 40 il 4 )y 386 7= A6 0
2, [ 340 S A TR T R S5 e A Ak 70 R T, DL 4R
b/ B A AT A BT L, b T S8 A0 B ORI
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ViR — P RE R LS, B HA 4 800 75 5 3% 3 A AR 1 3t
Hio Xu ZED W58 K B RS E R, 0 0 Miiller 200 i 11
LA PN 2 200 Al A T B B 26 22 A0 B T34, n
ABLEACTG , AU T g, A I R 5T 45 SR
7R DR I3 i i S AL 9 K SF B 2 5 T DWR AR
&, DWR 5 1 % 0 41 He g, 1 3% s i | A9
K22 R IEGe 2w Y S R g A 2 B R S AR
WrE DR A Rt et it v R EE A

Nrf2 JER A S 4t S8 A0 I 380 0 i 2 28 A 41 B B £
ML 22— , S Ak L B3R T 385 T M I v ) Nef2 31, R
Nrf2 7 BFEA BN N, 5 ARE 254, V839 R IiF3E R &
ik R 2R S PUAPU R SR, & R e PR AR E
R ATAE R, AN WA B IT R B Nif2 5 DR 2 DI A G,
Nrf2 ZEih /0 T e DR & i B 2 N 2 — | 06 Nif2
FOATBE R R KIGIT DR WEBERZS, AR LN
N2 F& PR R B3 114 /)N B 0 J8S €2 21 1z 400 it A 7 1R A7 PR
PHMCE AT RIESE L N2 HE DR BRI /0 A de O R e ke
I - PR AR Y & B8 Nef2 ot R o 6L dej 1ff. — P69 3 4
i A R RN, seAh, it E R -1 E R
Nrf2-AREEAR T iF 2355774, g & 95 DR w8 i
T R A S A 2 TR A AR G

SR, HRTSET Nef2 LR 22815 DR 5) B i AH 5
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WF5T A HLTE , Xu 57 235 R 58 & B Nef2 JE P 2 A
SRR R O ORE & A B UTRE 56 (H 4 2R Bl DR
5 Nef2 BE 2 8P AT 0 A, AWFIE BRI Nef2 6 ]
rs6721961 C—A Z AR T I8 31 L, nl i i 9845
s 7 RS2 Nef2 2838 NG M, © WE 55 5 3l ikl
FERE AL 0 L 107 4 A% 55 22 o B 08 Bl & SRR A
ST TR A 5 R DU AT AR ARSI AR R
G E NI Z SRR FE AL AF ST 45 3 B 7R %) IR
2H 16721961 {1 A SEALEE PR Ry 29. 2% , 5 BEEE A
TR AR Logistic 22 PR Z [8] 5 43 7 45 5t /R
rs6721961 fif xi A SFA L T2DM (8345 K4 DR 1918
W P2 268 Nef2 JE 1 156721961 2 257E 5 DR 5 Jf ik %%
DI X6 F ik —2B4IE 52 Nef2- ARE 38 % 75 DR & i i3 7
FRAE A, BB 2 7R X5 F AR TE 156721961 13 i, A 45 i 5
U A/A FERIFL Y T2DM B, B 201 & DR Y
T, iR A B, AEFEIE K B PDR 4141 NPDR 41
rs67219611 37 i i PR R 45 07 e DR A7 01 4 22 S ¥ TRt v
225 R 156721961 25T HES DR dE B FETC G,
RIS AEA I T8 R XS AW FERT R A Nef2 7K 7 #6470
L, JCIR VA Nef2 8 B 5 DR i J 2 5 G BK , 5 22 5 S
GRS,

25 [k Nef2 37 1s6721961 £ 25 1E T fiE 5 DR 5
MR UIAE G AR AT G A B, 75 22T 2 A e F
GEATRENAE, T H., Nef2 FERALHE 24 SNP A7 51, % T H
Mz s 2815 DR G B PER C R LR Z AL Z A Y
FHE DG ZR W AW 75 25 2t — DY
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