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Abstract

Keywords

Objective: To investigate the relationship between gene-polymorphisms and proliferative diabetic retinopathy
in patients who have type 2 diabetes mellitus (T2DM). Method: A total of 700 hospitalized T2DM patients
were included in this study from January 2019 to September 2020. They were divided into two groups: the no-
diabetic retinopathy (NDR) group (n=386) and the proliferative diabetic retinopathy (PDR) group (n=314).
Basic clinical data were collected, and clinical indexes affecting diabetic retinopathy were analyzed. Two tag SNPs
1s5370 in endothelin 1 (EDN1I) and rs800292 in complement factor H (CFH) were examined using kompetitive
allele-specific polymerase chain reaction (KASP) genotyping assays. Logistic regression was used to analyse
the relationship between the polymorphisms of these two SNPs and PDR in a Guangxi Han population with
T2DM. Results: Significant differences were found through the analysis of the systolic blood pressure—whether
=0.025,
=0.001, Pz=0.013) The TT genotype of rsS370 was determined to be associated with an increased risk of

using insulin or not—and the glomerular filtration rate (GFR) between the two groups (P
Pt
PDR (P=0.03, OR=2.973; adj.P=0.011, OR=2.718). The AA genotype of rs800292 was also determined to be
associated with an increased risk of PDR (P=0.037, OR=1.949; adj.P=0.044, OR=2.058). Conclusion: Increased

systolic blood pressure and decreased GFR may be associated with PDR in patients with T2DM. The rs5370

systolic blood pressure

polymorphism of the EDNI gene and the rs800292 polymorphism of the CFH gene are significantly associated
with the risk of PDR in Guangxi’s Han population.

single nucleotide polymorphisms; type 2 diabetes mellitus; diabetic retinopathy; kompetitive allele specific

polymerase chain reaction genotyping assays; endothelin 1; complement factor H

W PR PR A0 R G 28 (diabetic retinopathy,
DR)ZHERGEEHEW EE RN Y, B
W R 5 B L 0 P A A O R RE T W PR
FERYIE R | MBI A R . iR . s g
B I REAS 4 SE WA N 2 5 DRAH G 1Y B 21 1 K]
0, A Sobrin % I RIS KB LR
# BRSO R, RAMEA
K JEADR; — S g 35 R if AR 4 AR X AT
W R PR JE N HAYDR, ™ H 0 L BE .
XL H W AR AR e, R s e
RATRETEDRAY A A . R EEZMEM, Wit
T i DRAY HE A 33 % 4 ORE AT B T X DR A B
12 W R A B . AR SR LAV DU 2 BURE IR
J (type 2 diabetes mellitus, T2DM) ARE 5T
XF g, JE I 5T A A L KR AR S 1 2R I BE
i (kompetitive allele specific polymerase chain
reaction, KASP)%%@*&@“*&*I&Xi‘ﬁ&%@E
Z &Pk (single nucleotide polymorphism, SNP)4¢
B K B T2DM R # rs5370. rs8002923X
2N SNPsf i B 2 2850, B 7EH T H 5 DRWY
FOGAE, I DRAY I PR T B K A>T AR5 o7 4 fit 2
W o

1 W&RE5FE

1.1 W&

I A20194F1 7 220204F9 7 AL EE 2 B
Ja BR B MR A L N WA 2 I T2 D MU D B 5T
X5 o BH PR R o e M R B MR A% A2 T
TEAN A IR B A (R AERFIEAL ) . IR . BT
R MR R A A 55 ) o A IR BEAR L HRJEE I A
i AR EOE = A T B2 3 i 45 2R I 2 (IR
BRa AR ) 55 3R U DR B 43 B A o 4 Ay
JCE PR 9 14 A0 I 5955 A2 (non-diabetic retinopathy,
NDR) 41 5 384 Az P4 PR M AL I JEE% 22 (proliferative
diabetic retinopathy, PDR)Z] (4N XHR Y A8 e B
AN—B, R 0 — IR AT 2 W 4y
) BB AE A A RS RARL . A0 I i
AT — A & U PDRA, A K AEDRIY R
HONUNDRAL, HAbRE: DA ChIE 2B R
Biif e R (201747) ) M WibRiE s 2) BN DUB A,
I HAEREAREAE 104E LA 1, R IA) JE I 2% 06 &R o
HEBR AR AE . 1) HEBR L ROBE SR . 4 R IR A
URRIR S RO IR 5 2) HEBR ™ FH IR B .
BEIE AL . Falg iR R A AR R N S B R



376

MRB}2£ 4R, 2022,37(S)  ykxb.amegroups.com

AR AR s 3) HERR B A TR B kg, A R I
P, AT AR B, SR R
AN AIS6HINDRE H FM314HIPDRAEH . A
W 5% 28 bR = 2 o B i B B B 2 A0 3 2 B 2> e o
(GLMU1A2019120), JF#<F (Bi/RFERERET ) 1Y
FE. BEYWARBRSSAUR, JFE & E MR
Bl

1.2 Fik
1.2.1 — 0 R TR eI

WA . M. A ER A (body mass
index, BMI)., W4 /& . &FikE . &ML RS . R
By A7 5 KOWE PR s s AR R AR AR R, Mol
21 % H (hemoglobin A1C, HbAlc). /i fH[# P&
(total cholesterol, TC). K% BENEH FHEEE (low
density lipoprotein cholesterol, LDL-C). &% & lg
EEEEW@?(high density lipoprotein cholesterol,
HDL-C). '§/hkifid % (glomerular filtration rate,
GFR) 55 5L 16 55 ko A 1 I IR BERE
122 R B % &

W A B 12 R A BETEEDTAE H
F-20 CF#AF . @ TIANamp 3 H 4] DN AT
B[R A AR (AE50) A R B4 1L H 42 3
FEHYIDNA, T KASPKE I B A X SNP A 5 i
Ve AT dE AT L 70 L . Rk [ PDREUND R 1Y
RN DNA(0.8 uL/ A) 5 KASP Master Mix
HIKASP assay mix{R 4, A5 B PCRY A
SNPHYDNAKF B, PCREEFFUNITF : 1)7£94 C T i
AP, BFE 1S ming 2)7E94 °C K A8k, H}E]

H20 s, 1E6S C TR K (HIEHFEL0.8 C), W
@41 min, DL EDIRIFITIONIEIN; 3) /G 1E
57 CTFIEA, BFEH1 min, #4727 MG, fii
FPrimer Premier 5.0 11 FKASP SNP4HT )
I (F1), I HIntelliQube M (EELGC
Genomics) 23 BT 85 v 3 [ i K

1.3 GitF4bE

K HISPSS 19.048 T 24 B A X £ 4ig i 17 43 B
AP, K Hardy-Weinberg ¥ £ & f 7E 17 42 50
rsS370 . rs800292 1 & fY i K AU 43 A & A5 H A ¥
AR, TR GOR DL B bR il 22 (35 ) 3ROR
P 2H ) L 0k A S AR A e 36 s T EBERE DU
(A RR, HE BRI, 75k
logisticlal 350 Hrrs5370 . rs800292 5 T2DMHE &
P  78 1) 6 R, X B G2 AR
IFATRCIE . P<0.0SH 22 A gt 3 X

2 &R

2.1 IR FT LB

NDRZH FIPDRA A AE 2 K (58.50£11.44) % |
(58.95+10.16) % , Lt B3 44.04% .
44.59%, ZFH TG E L (Pry=0.699,
P,4=0.826), BEIKWHFE. BMI. HbAlc. TC.
HDL-C. LDL-CIY 4[] 22 R4 G147 3 X o
Wi He L T IBR B IR T LA X GERIF 43 BT 45
R WA ] 22 A Ge it 2% 5 L (P gy e=0.025,
Py =0.001, Pg=0.013; %2).

R15¥F 5

Table 1 Primer sequences

N (VA FIWRFE(s-3)

EDN1 rs5370-FG GAAGGTGACCAAGTICATGCTACATAACGCTCTCTGGAGGGC
rs5370-HT GAAGGTCGGAGTCAACGGATTCACATAACGCTCTCTGGAGGGA
rs5370-R CTITATCTIITGCITTATTAGGTCGGAGAC

CFH rs800292-FG GAAGGTGACCAAGTICATGCTCTCCCITCCTGCATACCATTATTAC

rs800292-HA

rs800292-R

GAAGGTCGGAGTCAACGGATTCTCCCITCCTGCATACCATTATTAT

GCTATCTATAAATGCCGCCCTG
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R2 —RIGARFERHLLER

Table 2 Comparison of general clinical data

il n 2/ [1(%)] EREERSG Wi/ AW/ % e/ A BMI/(kg-m™)
57/ [1511(%)] (%)]

NDRZH 386 170 (44.04) 180 (46.63) 168 (43.52)  58.50+11.44  9.53+7.07 23.922 £ 3.127
PDR4H 314 140 (44.59) 212 (67.52) 142 (4522)  58.95+10.16 10.10+7.24  24.701 + 4.760
X/t 0.048 14.571 0.101 -0.387 0.186 -1.685

P 0.826 0.001 0.75 0.699 0.472 0.093
k| Wi /mmHg 479K /mmHg  HbAlc/%  TC/(mmol-L™) HDL'C,/I LDL_CQ GFR/(mL-min™")

(mmol-L ™) (mmol-L ™)

NDR4 130.65+17.41  81.01 £9.56  8.668 £2.432 4290+ 1.188 1.028 +0.273 2.711+0.967 84.970 + 33.218
PDRZH 135.05+18.06  80.17 + 10.40  8.677 £2.520 4.448 + 1.258  1.080 + 0.360  2.853+0.908 75951 +28.971
X/t -2.253 0.830 -0.030 -1.131 -1.426 -1.314 2.486

P 0.025 0.407 0.976 0.259 0.155 0.190 0.013

2.2 rs5370. rs800292E F I SN BILE R

O BRI S5 B BN : rsS3700 S AFAETT . GT
MGG = FpIL A | NDRYLH A %454 8.47%
40.74%F150.79% , PDRZ HAH 55 13.50% .
42.00%F144.50% ; rs8002921 i fF{EAA. GAM
GG=FhILH A, NDRZ HA K435 H11.23% .
51.87%136.9%, PDRALHAHR 7 H16.77% .
46.45%F136.78% (&l 1),

2.3 Hardy-Weinbergis It

ZtHardy-Weinberghi %, rs5370. rs800292
A7 45 5L K )23 A #5745 Hardy-Weinberg 8t 1% ¥ i &
H(rs5370: Pypa=0.994, P,,=0.454; rs800292:
Ppr=0.097, P,.,.=0.869), I, 2/ S kEHm
BEA T HAT AR (3R3)

2.4 NDRZAS5PDR#AHrs5370,
MEMEERESFIMEN LR

TE N % % -1(endothelin 1, EDNI)ZE A )
rs537007 45 [, PHZLIA TT 3 A AL 5 GG+ GT 3 [H Al
R, ZRA5012F 5 L (P=0.032) . TEARMA
A ¥H(complement factor H, CFH)Z}&[H 1rs800292
Pk b, PHALRIAASE Y 5 GA+ GG PR R R

rs800292F N E F

B, 2R %E X (P=0.036, F4), HAaRH
I A 2 5 G0 8 X(P>0.05) .

2.5 Logistic[E )34 #rs5073. rs8002925T2DM &
EUMEFRTHXR

V2 & A PDRVE N A5, DlrsS37010 a5 2
PR F AR, HEFT1ogisticlol A 20 . ARHEATICHR
DR 2 S A R AR B ™) % BAE A BT Al 1 1
Bf, TERRPERSR R MY EDN I K rs 537007 S U TT
FHAMT2DME A L GGEGTH K A L PDRY
KU 52,9735 (OR=2.973, 95%CI: 1.446~6.112,
P=0.003); TEBRPEREALT , #547 CFHIE K rs800292
NS AAFE RN BRI T2DM B F LW GGEiGA L
R & R PDRAY XU 55 1.9491% (OR=1.949,
95%CI: 1.042~3.647, P=0.037). 7ERIE T 45
JE. GERUMGERM L RFERAHARE, 15
FRPERIT T, #4 EDN1FE K rsS370157 i F T THE A
AIT2DM B 57 GGEL GT 4 K 4 f8 & SR PDRIY
KUK 22.7184% (OR=2.718, 95%CI: 1.254~5.894,
P=0.011); TEBRPERIRT, 47 CFHIE[Hrs800292
f S B AASE N R T2 DM AR U H#EHY GG GASE [H 71
HE B PDRAY XS 552.0581% (OR=2.058, 95%CI:
1.019~4.158, P=0.044; #5).
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Figure 1 KASP genotyping map

(A)rs53700v pEER IR (B)rs800292v p DK 4 U], 422305 X Ay il /s 1 €6 A AR ) 25 DR 00 4y 326 2 FAMG G RR 25 7 91 1Y)
SEALHEDIRY T YR BB R R REAS Y R RO HEHE XSO R 28 7 A ISR AL BE R R, v ] R S (A RO REAS Y ()
BN A R 28 5 1, R SR @B IOREAS AT BE T DNAFCIE AN sl BEIAR, 9738 7= W A B i 7 L

(A) Genotyping plots of rs5370; (B) Genotyping plots of rs800292. The genotype of the red sample near the X axis is the allele of the sample
showing the FAM fluorescent tag sequence, the genotype of the sample showing blue near the Y axis is the allele of the HEX fluorescent tag
sequence, the genotype of the purple sample shown in the middle is a hybrid of the two alleles, and the sample showing black drop out may

not be clearly classified due to poor DNA quality or low concentration.

%<3 Hardy-Weinberg T & 3&
Table 3 Hardy-Weinberg balance test

, rs53703% PR AU AT AL rs800292 3 K] BUFi %5
A n GG oy GT X P n GA AA GG e P
NDRZH 0.012  0.994 4671 0.097
SRR 378 192 32 154 374 194 42 138
FE(E 378 191 32 155 375 175 52 148
PDRZ 1.578  0.454 0281  0.869
SEPR A 310 138 42 130 310 144 52 114

RIS AE 310 133 37 140 311 149 50 112
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34 NDRAFPNRA K24 SNPAL = B E FE B 5 7o LR S
Table 4 Comparative analysis of genotypic frequency distributions at two SNP loci in the NDR group and the PNR group

155370/ [ (%)] 15800292/ [41(%)]
ZH 5
n GG T GT n GA AA GG
NDR# 378 192 (50.79) 32(8.47) 154 (40.74) 374 194(51.87) 42(11.23)  138(36.90)
PDRZ 310 138 (44.50) 42 (13.50) 130 (42.00) 310 144 (46.45) 52 (16.77) 114 (36.78)
g 2256 4.584 0.100 1.992 4.395 0.001
0.133 0.032 0.751 0.158 0.036 0.973

S LogisticE I 5317 rs5370. rs800292 5 T2DM B F I £ MMM IRHTHX &
Table S Logistic regression analysis of rs$370, rs800292 and retinopathy proliferative in patients with type 2 diabetes mellitus

N " Logistic[m 5 4347
(VA AR JLNAY NDR/f] PDR/H
OR (95%CI)* P OR (95%CI)** adj.p
EDN11s5370 (G>T)  BRPEAA!  GT+GG 346 1 1
T 32 2.973 (1.446~6.112)  0.003 2.718 (1.254~5.894) 0.011
CFHrs800292 (G>A) [RPERIRl  GA+GG 332 1 1

AA 42

1.949 (1.042~3.647) 0.037 2.058 (1.019~4.158) 0.044

RBIERA R HIERAA N R

*Unadjusted confounding factors; **Adjust for confounding factors.

3 it

AR R 2 251 (single-nucleotide polymorphisms,
SNPs)%ﬂR%*Xﬂ%*Z@ﬁ(deoxyribonucleic acid,
DNA) T4, 5 TEAN A B A X SEDN AT 41 (1Y
5 A 35 PR 114 3 2K B i b A TR [ 1T, i Rk
DNAJF B Y Bl 28 & R e fioE B9 I, IR A BT
N AE SR ML R ) A1, Lin%E " R Graham %
| FH 4 5 R 41 e B 98 (Genome-Wide Association
Studies, GWAS)RIE A, 7F A [6] {4 B e v Az I
HDRAMKHH RN AL, K TF L 5DRY &M
FHOCHYSNPs L i o AH H HiT iR A7 5 T3k 267 i 78
R TP DU RE AR TR R, B
ARWEFE B R PR T EDN1EE ] A rsS3704% s LA
2 CFHAE N rs8002923 s 78 v [l | P HE R FHA X
DUBRT2DM AR B89 2 250 J2 HOX PD R L 5 S
Y520

T2D M H T P TR B 8 3% 70 W ok o sl Bk 1)
ZIBL P BB o Jingi % IS KB KW

JH IR 5 22 455 1l W 23 3 D RR AE I XU, 5 A B
FELE IR — B, MU 2 ) AN 8 E 2 W R B K AR
DRIV & fE 2R, B 3R AT DL 3 Bly A8 3 42 ol ik 1
FasE L SR AR 22 WF 50 B A B 02 33697 T g &%
W0 It & DRAG KUK, 3R oP 1 AR A S Y
PR AN ARG A o X AT RE 15 e & 2% 76 [0l 1 ]
It 2 e AT 1 G O M, ol G 20k il A Y R
PHERIA G, R, SRS AR KR
Jin %S P K2 4 K - (vascular endothelial growth
factor, VEGF)E‘J%‘%E‘., BE— 25 1) 5 IR S 5 A 48
(A B R FE AT b, FRATTIACH B
JB& & FARTTAEAE WA R sz, (S RG
J7 AT RE AN 2 K A PDRIGIER K R o P AR A5
TPDRAN AR 2K AL EDRIEE , KA
AR RGN, C8fE N W EL NS
TEA TR RS A, i, B R SDRZ
(] 14 2 )i O & S HGAds AL AT 5 28 B 22 1l PR
O3B, DA RN B IR 2K A TR AR I ] L b 2 A gk
(Fp it 21/ T
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BE PR RS2 A0 T 5 MM A8 N R, R Py Il 3
B T N RE S, 51 GEREEIG .
Wi 122 25 "SI PR 58 36 B T2DMUR % GFRIFRAE 5
DRI LMK, SRR 2,

HbA1c ] BE R R A QS 77 G
MHbALK T B, S REE, &
Sh A6 B A0 L TR LM, L 2T 40 i X 4R B S R
WK, Al , sURASUEA, 0 E
A T AR ShurterZE PSR B BE . Y4
T2DME A 1 MK PRI LR, HbA1cK P23
M TFE . (HARMSE % FHbA1cfENDRAIPDRZ
Z IR ZESR TG Lo X Al RE S AN 58 K RE A
WS M HbA LK TR M IR 22 R A %, il anik
B R A A G O AR R AR, Hak, kg
AMFIE K ZHPDREFE W C LM T HES RIA
§7, MBS E , L4l M HbALCTE M .48
THE2ER

EDN 1K 1rs 537010 o5 BT 78 X U 56 S A 8 7
B 61 M R P, Dubovyk%[mﬂlﬁ\%jEDNl 44|
SR Z2 250 5 3l kR £k 45 0 i R G B 0 %% U0 A
Ko PDRYENGHEA: P4 [ & F 5 A il 48 A9
PR I L % A R R 0 R 5000 A A ) R 4 R AR
WARIE R Y AR ST K LA TT R N AL L5 GG
B GT N A & AEPDRMS HE fin2.7184% . BRIk, TT
FE AT GERA N T T2DM R ZH PDR S B, W HEZ:
PDRAY Sy JEREL R A, | eI rs $370 X 38 76 26 11k
fitg ) A g B D), %A R R G BT
G R g AE, AT R FTEDN LY &L 1R )7 5]
PR 48 D) ) 3 ROk 5 A EDN LI A,

LA N A K R FVEGFEE N £k, BT
A MAE RN, A FHT2DMEE JEE NDR,

K, T2DMEFH EDNIHE [HrsS370107 55 1) £ Ak
55 L D) %) 7 A LA T A G o X — SR A SR S Li
25 P o [ 22 ol AR BRI 25 SR — . 15370
5 3, FTRE S TP [ T PR A A XU T2DM R iF
JE A PDRIYE E BRI o

ME R GE R R E R A BT 4y, 25
T 45 G 8 AN ARE R BT, AR FAAEE
N7 C AN Nl D W L 3 TR AW a2 i <
AR WVE T &4 — R 90 G AR B I 98 3%
W, RBU Z R YRR To DM AL
KA T — A R SE T, 5 30 A9 BI 58 0E A
P 48 1 v LA FR B AT DL S HMA R S8 130
Tang %5 P Y AF 55 1 26 B D R 15 48 iE AH 2 1 R 0 fiES
Pdk . I, CFHIErs8002921 & Y £ AT
AE X #MA RGeSO A7 AE RS R . A5 % PR 4 A
AAFER AU L GG R GARE R 18 2 A PD R XU 4
fn2.058f%. Kb, AAFEHAIATRERS N T T2DM &R
HPDRY N, FIAREJEPDRAY Sy L AL, itk
HEDMT2DM M FIPDR 5 BN 1T fiE Hrs80029241 A,
G LN BIABSN BN B A5G 0, SN A K
QAW th WA R A N T AR K, AR A
b2 C3b%h A RE I SS A1k, IF R AR #MA
BB TE , FE S BORMA R G0t B
PR & AT PG 1Y & PO X — B ST 4 R R
7Nrs80029 21 i A RHE by i [ )P A A A IR X DG
T2DM A #F N PDRAY Y — B Z &R ic . Wang
2 DOV I 5% 45 SR 5 AR B ST 45 SR AN . 3% T fiE S R
AR AL IR AN TR LB AR 58 X 42 B 40 A
bR . HEBRBRE . AR EARFAE L, JaeAn
T SRR A Y BIF 5 0 0o 245 Rtk — 25 50

AW FEABAFE— SR B . B, B A
FA B T M D DU R, TR AS A e T
BENAE H T4y SR B . 7E RO I E 5T i
T XA [a] iy DX AN [) o ) B 2 A7 BT R A
F BN BB 5E . HOR, B FNDRAFEAE 2 406 1% o7
P, TR RS, RADE 72— 058
RIS b BeJn, ARAESE N PDRIY & A 2
HET R PEUESE , R WIZ I A X PDRAY %20 2
AR SRR, 7R T ORI AT TR R AR
X% HE TR A AH DG 0k L LT A A I LA R M O 3 %
AL Ak SR AT 5T o

ZE LR, G IRAE bR bl 4E e FE & . GEREE
K5 T2DM#EE & /EPDRMISE . EDNIJEK rsS37010



EDNI £l CFH /LR £ 25

AMES 2 RUBHIR I HS A MERL I BSERAE (AR OGHE 54

2, A5 381

JLL K CFHFE K rs800292 07 45 B 2485 5 Hh [ 78
% A ¥6 X DUR T2DM A & A PDRIF RS I 3% AH
x, ﬁ%u,mﬂ’ﬂilguféﬂﬁE%STPDRE’\JE
JEHLE], 7T EE R T2DM A BE & 4 PDR ) Ji i A {7

Ro ?ﬁﬂ]fﬁﬁ%%%%ﬁjﬁ%ﬁi‘ﬁ\ AT IR
A BGRB8 T DLt — 2D iUk SE
FF A5 3% BX 7= BA

ASCHE PR IEZ R 0] il (Creative

Commons), R =5 P85 4 (BY)-AE R
PE F (NC)-2% || 3 28 (ND) (CC BY-NC-ND) 1) )5 =

ez RIS =I5 XA TR R A SCE AT A
VAN N N SN T R B UK P SN E e

AV EE @ﬁﬁ%ﬁ&'#d‘ééﬁ%%ﬁ"ﬁ%%ﬁ\
CBRFAERLME H 8 . A AT 2R QIR . T

1H 1R : https://creativecommons.org/licenses/by-nc-
nd/4.0/ .

S 3k

1. Tsiknakis N, Theodoropoulos D, Manikis G, et al. Deep learning for
diabetic retinopathy detection and classification based on fundus
images: a review] J]. Comput Biol Med, 2021, 135: 104599.

2. Simoé-Servat O, Herndndez C, Sim¢ R. Diabetic retinopathy in the
context of patients with diabetes[ J]. Ophthalmic Res, 2019, 62(4):
211-217.

3. Zheng Y, He M, Congdon N. The worldwide epidemic of diabetic
retinopathy[ J]. Indian ] Ophthalmol, 2012, 60(5): 428-431.

4 XU, R, g, DR O 1 [ A A A 3R T W

JRE[7). BRARLH 52 2018, 38(7): 687-691.
LIU Xu, WANG Xia, HE Yuan. The research progress of risk factors
and prevention in diabetic retinopathy[J]. Recent Advances in
Ophthalmology, 2018, 38(7): 687-691.

S XS, AN, I BEIRM LR A 1 i T
MRAIA A5 2020,20(3): 489-491.

FELT]. PR

DENG Ling, PAN Yingzhe, WANG Hui. Progress in the treatment
of diabetic retinopathy[ J]. International Eye Science, 2020, 20(3):
489-491.

6. Sobrin L, Green T, Sim X, et al. Candidate gene association study for
diabetic retinopathy in persons with type 2 diabetes: the Candidate

gene Association Resource (CARe)[]J]. Invest Ophthalmol Vis Sci,

10.

11.

12.

13.

14.

1S.

16.

17.

2011, 52(10): 7593-7602.
g, FAL IR (8RR (M
#, 2019.

1. 3R bt AR AR

GE Jian, WANG Ningli. Ophthalmology (8-year)[M]. 3rd edition.
Beijing: People’s Medical Publishing House, 2019.

AR B 2 PR 2 222 v [ 2 BB RO BT 16 1 7 (201748
) ()], I SEH N BFARE, 2018, 38(4): 292-344.

Chinese Medical Association, Diabetes. Chinese guidelines for the
prevention and treatment of type 2 diabetes mellitus (2017 edition)[]J].
Chinese Journal of Practical Internal Medicine, 2018, 38(4): 292-344.

T . W DR 1 D00 IS 742 Wt PR i B Bk P 22 25 P i 52 [ D).
HR: HRBERRE, 2016,

LIN Xiaohui. Study the relationship of clinical index and gene
polymorphisms with the diabetic retinopathy[D]. Chonggqing:
Chongqing Medical University, 2016.

Wang X, Tomso DJ, Liu X, et al. Single nucleotide polymorphism in
transcriptional regulatory regions and expression of environmentally
responsive genes[ J]. Toxicol Appl Pharmacol, 2005, 207(2 Suppl):
84-90.

Liu C, Chen G, Bentley AR, et al. Genome-wide association study for
proliferative diabetic retinopathy in Africans[J]. NPJ Genom Med,
2019, 4: 20.

Graham PS, Kaidonis G, Abhary S, et al. Genome-wide association
studies for diabetic macular edema and proliferative diabetic
retinopathy[ J]. BMC Med Genet, 2018, 19(1): 71.

Jingi AM, Tankeu AT, Ateba NA, et al. Mechanism of worsening
diabetic retinopathy with rapid lowering of blood glucose: the
synergistic hypothesis[ J]. BMC Endocr Disord, 2017, 17(1): 63.

Jingi AM, Noubiap JJ, Essouma M, et al. Association of insulin
treatment versus oral hypoglycaemic agents with diabetic retinopathy
and its severity in type 2 diabetes patients in Cameroon, sub-Saharan
Africa[J]. Ann Transl Med, 2016, 4(20): 395.

Tight blood pressure control and risk of macrovascular and
microvascular complications in type 2 diabetes: UKPDS 38. UK
Prospective Diabetes Study Group[J]. BMJ, 1998, 317(7160):
703-713.

BRI, SRR, 5 =T, AE 2B (T e AL W R R B
AR R BB R AT (7] IRBEEIER, 2012, 32(8): 736-739.

CUI Ying, GUO Haiyang, HAN Yunfei, et al. Prevalence and risk
factors of diabetic retinopathy in type 2 diabetic inpatients[ J]. Recent
Advances in Ophthalmology, 2012, 32(8): 736-739.

RN, AR, MR, SF. 2B PR I A5 R A I I
A3 5 W /NER B I AR AR G PEDFFE [J]. AR IR ISR 2R, 2017,


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

382 MRB}2£ 4R, 2022,37(S)  ykxb.amegroups.com
33(3): 244-248. between EDN1 rs5370 polymorphism and athletic performance of
LI Shuting, WANG Xiangning, DU Xinhua, et al. Relationship between Chinese female long-distance runners[J]. Chinese Journal of Sports
glomerular filtration rate and diabetic retinopathy in type 2 diabetic Medicine, 2020, 39(2): 117-123.
patients[ J]. Chinese Journal of Ocular Fundus Diseases, 2017, 33(3): 23. Dubovyk YI, Oleshko TB, Harbuzova VY, et al. Positive association
244-248. between EDNI rs5370 (Lys198Asn) polymorphism and large artery

18, PR, JFEIE, 2=, 2 B R A A B /N BR B i 2 5 h stroke in a ukrainian population[ J]. Dis Markers, 2018, 2018: 1695782.
PR35 PR I R A 1 A DG PERIFSE (7], e BE 24, 2021, 25(10): 24. Pan J, Chen F, Chen D, et al. Novel three types of neovascularization
1954-1957. elsewhere determine the differential clinical features of proliferative
TAO Jun, ZHOU Man, LI Yan. Correlation between estimated diabetic retinopathy[ J]. Retina, 2021, 41(6): 1265-1274.
glomerular filtration rate and diabetic retinopathy in type 2 diabetic 25. Li H, Louey JW, Choy KW, et al. EDN1 Lys198Asn is associated
patients[ J]. Anhui Medical and Pharmaceutical Journal, 2021, 25(10): with diabetic retinopathy in type 2 diabetes[J]. Mol Vis, 2008, 14:
1954-1957. 1698-1704.

19. ACCORD Study Group; ACCORD Eye Study Group; Chew EY, et 26. Mohlin C, Sandholm K, Kvanta A, et al. A model to study complement
al. Effects of medical therapies on retinopathy progression in type 2 involvement in experimental retinal degeneration[]J]. Ups ] Med Sci,
diabetes[J]. N Engl] Med, 2010, 363(3): 233-244. 2018, 123(1): 28-42.

20, FRAKLL, 22 BRI BUME R A8 B . DU A 00 11 PR 2 27, ALIE, TEIGE R PRI A 190 IR 42 o etk 5 A D R TR 2 A ik

(7). EHRE 5 EE2h, 2022, 29(3): 96-98. SRR (T). EBRIRALZLE, 2021, 21(2): 262-265.
GUO Qiuhong, LI Sixue. The clinical significance of four coagulation BAO Min, LIN Xiaohui. Research progress on susceptibility to
tests in patients with type 2 diabetes was discussed[J]. Capital diabetic gene polymorphism[]]. International Eye Science, 2021,
Medicine, 2022, 29(3): 96-98. 21(2): 262-265.

21. Shurter A, Genter P, Ouyang D, et al. Euglycemic progression: 28. Xu H, Chen M. Diabetic retinopathy and dysregulated innate
worsening of diabetic retinopathy in poorly controlled type 2 diabetes immunity[ J]. Vision Res, 2017, 139: 39-46.
in minorities[ J]. Diabetes Res Clin Pract, 2013, 100(3): 362-367. 29. Tang]J, Kern TS. Inflammation in diabetic retinopathy[ J]. Prog Retin

22, FpBHiE, 2R, XRUETE, . N R 1 rsS37007 s A E Eye Res, 2011, 30(5): 343-358.

P L TR B2 B R 38 Bh R (A ) S AR [ 7], s 30. Wang J, Yang MM, Li YB, et al. Association of CFH and CFB gene

BhEE4R5E, 2020,39(2): 117-123.

YANG Xiangang, LI Yanchun, DENG Xiaoxiao, et al. Association

ARSI FELL B, KO, MY, T 2 4. EDNIFICFHIY A
PR 22 25 55 2 A PR 434 A P 100 TS A8 B AR G A [ 7). R4,
2022, 37(5): 374-382. doi: 10.3978 /j.issn.1000-4432.2022.05.06
Cite this article as: JIANG Dongdong, JIN He, ZHENG Liu, YANG
Binbin, DING Zhixiang. Association of EDNI1 and CFH gene
polymorphisms with proliferative diabetic retinopathy in type 2 diabetes
mellitus[J]. Yan Ke Xue Bao, 2022, 37(5): 374-382. doi: 10.3978/
jissn.1000-4432.2022.05.06

polymorphisms with retinopathy in type 2 diabetic patients[ J].

Mediators Inflamm, 2013, 2013: 748435.



