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Abstract

¢ AIM: To assess the association of vascular endothelial
growth factor (VEGF) gene polymorphisms ( rs2010963
and rs3025039 ) with diabetic retinopathy (DR) in Li
nationality type 2 diabetic (T2DM) patients in Hainan.

e METHODS:: Prospective study. A total of 89 patients with
T2DM in the Li nationality in Hainan were randomly
categorized ( between 09/2016 to 10/2019) into three
groups, 30 patients in diabetic
retinopathy ( NPDR) group, 33 patients in proliferative
diabetic retinopathy ( PDR) group, and 26 patients in
T2DM without retinopathy ( DWR) group as control.
Polymerase chain reaction - restriction fragment length
polymorphism method was used to determine the
polymorphism in the VEGF gene. Differences in allele
frequencies and genotype frequencies between cases and
controls were compared.

e RESULTS: Compared with the DWR group, the CC
genotype of rs2010963 polymorphic site was significantly
increased ( P < 0.016667 ), and CG genotype was
significantly decreased in PDR group ( P<0.016667). No
significant differences were detected in the frequencies of
genotype GG and C, G allele distribution among the three
groups ( P>0.05). Meanwhile, no significant differences
were detected in the frequencies of genotype CC, CT, C,
and T in rs3025039 among the three groups (all P>0.05).
Plasma levels of serum urea and creatinine were
significantly increased in PDR group compared to DWR
and NPDR groups in Li nationality group in Hainan (all P<
0.05).

e CONCLUSION: The polymorphism of the VEGF gene
(rs2010963) is associated with DR. CC genotype may be a
genetic risk factor for the development of DR, increasing
susceptibility to PDR. The rs2010963 related genotype is
conferred risk and associated with higher susceptibilities
of PDR.
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ARk B A SR 22— DR SRR R R R
R RL N =z — Kb 2~ AN TR,
W PR T B BEK I ( diabetic macular edema, DME) B 141
P DR ( proliferative diabetic retinopathy, PDR) , DR &%l
il 52 2%, B i i JC WA — S50 AR AL PT AR R 50 1)
KA KE, DR KA K SRR A B DL SR 1 i
BEE G DL V1A DG, LA DR B & AR 7R A 3 101k
SR BERENE, A SCHRRE DR 1Y KA 27% 15
fETIRENE, PDR B A8t (B PE S 5, T3k 52% DR (19K
A RSB R A E RV LER .
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FA OB R YT R AR ks DR AR 19 AR ) g il S
AR BTaE . IR b DR 45 B LT B Y 2R
PR BT A 1 7 ) A BCRR R K o B A I AT PN B A A
H: KA F (vascular endothelial growth factor, VEGF ) £ DR
BRI P A S A B R VIR

VARG 1A ) e i oE A5 30 e i | HO00 40112 I
HIA Py br i 0 00 A DR A B ) YR 9T R R R i
7 T DR 7E3E N 2 I (B 2E B 58 B i1 2 A5 |
EEEEM, KN TR Z 5% DR LB KRR E
FMFIE IS YT E N AMIF TSI X PR DR ™ R R DL
RARZHIT RGO AE R, AT DR BT
TRYTHE AR I S R R A SRR, B R TR
FEI A 125 J7 BT, o 111 5ok (g s i g AR
Sy e I — %) AT L DX AS b X AHE R R 2 A8 e S
DR AHOCHE MBI A 18, 30T B TER R I e B2k 2 Y
BEPRI B VEGE R 22515 DR YR, R0 IR
i K8 TR A2 W B AT O AR
1 W &RMFE
1.1 3% FTEPEOTTE, BEPLICSE 2016-09/2019-10 ¥
FTT N R EE BEHR RN N 23 MR B 114 76 1 2R 1 2 BB IR
g K8 89 9, Horh 55 49 91, Zx 40 1], A B T AR ZH Y
(WHO) FHEFE PRI 12 W FUREAC IR 2 43 2 bm v S e
YINBRUE - [A] I3 2 LA R 25K . (1) 2 BUBE IR 5 (2) AR
it B 3 AL EACRERU B i R B N 5 (3) BE IR
WIRTE =8a; (4) T A B35 B4 32 IR B & (B AR B
73 ZABRXT A +90D AR HE A BT AR AR L OCT (FFA) .
HEBRARUE : (1) S E B2 Hh 2 L0 70 588 |5 00 = 8
Bk AR 2E St RTEAE (WUET =707 wmol /L) 4 U]

BEPRAG 1 BB IR ; (2) BRAEAE o 00 2 R ) 5 72 |
R oA B F BEL MR JES I 5 AR S 0 v o P R VAR 00 TR
SR P RIS I % A I e A | L PRLOTR: ik 485 5
REPRAR A FH DG BB AR T A0 D) R fk ] B 4 ik 4% i
PR MAE RS S . AMIEIE (MR F R E T ) it
AT AR EBEASHZ 57 24, i B S8 A WA
1.2 ik
1.2.1 — B RURE I R G I A | A Bl A SR
TEAT R S AR A e R 512 50 25 K A R AT I DR 45 T 48 A 11 1
B A B EENE 12~ 14h 258 23 I R ki
4 H B AEACSG U R R EIE R H I = R
AHEATHEEE (EDTA HT#E 4 1L, EDTA ; Ifil & = 1.5mg/mL) il
BEAL 2135 11 (HbALe) .
122 RENVEFE A DNA REW AN TR R EDTA #i
HEIM 3mLL, 3 JESL B0 20 BREE IOIF T X 22 i FE R 41 DNA
123 WMER AN N HRE M - R
B 22 25 HAG I A3 A 1 X5 AR 98 0 52 4 LA R AR 0 A7
R Z AR, 514 0 38 AR 8 35 R ) 910 R A 56 SCRiK
VEGF %:[H rs2010963 i /5 PCR ¥ 34 4K J& ol 224bp, I
Wes M 5° ~GGATTTTGGAAACCAGCAGA-3" | 5|9
3 57 — CTGTCTGTCTGTCCGTCAGC - 3, VEGF % [A
153025039 137 55 PCR #3424 0 317bp, L5 19°R5 -
GGGAACCAGATCTCTCACCA -3, FiEs5l ¥ N 5° -
TGTATGTGGGTGGGTGTGTC-3" , PCR L& & & 2X
Goldstar Buffer Mix 10pL, H,0 6L, DNA 100ng( = 1pL),
Primer Mix 3pL, B BC B 4719 PCR R R E A PCR
R A L 4% B S 06 20 SR E AT N — 25 1 PCR Rl 4 R
S A BRIEA AR S S D Y, BE S AT B ALHL YK, I
ABI 3130/ ABI 3130XL )37 {352 i A i 0000 /5, %o A6 o 119
152010963 ,rs3025039 137 15 754 7 A0 S AG I

it 2240 M7 . R SPSS22.0 Gt # - 43 F1 GraphPad
Prism 7 BAFALFREHE . f#i ] Hardy—Weinberg -2 % 3
IR A P AR AR TR I, T R DL B 45
WEZE (x+s) 5K, P41 2 (6] 19 B R R I ST BEAS o« K 56
A PR B R 2 07 28 53, i — 20 P T L Ak
Bonferroni #6565 (K 55 /K 1 4 P<0.016667) , 148 %¢ kY
Fe A FH XA 58, 5 e B TTAR BB IN T 5 B8 Fisher B
YIER L L P<0.05 AR HA G AE XL,
2R
21 ZHBHIEFRARLLE SRPRESSIRICHY
ZHIBRIEXT DR #4720 40 - AE 4 5 1 DR ( non—proliferative
diabetic retinopathy, NPDR ) f& # 30 ] 134 56 #] DR
( proliferative diabetic retinopathy , PDR) HBE 33 M, K2 m
W PRI JC A0 R HEEJ5 4E ( diabetic without retinopathy , DWR)
B 26 BIVEAXTIR, =2 B AR IS PR A I
45 ETSKE R IR EE | H vk =l R4 B e b 2
SHITG A L (P>0.05) ;PDR HEFH IR R NEFK 5
DWR 1 NPDR 41 B & F+ &, Z R WA &% B X (P<
0.016667) , W 1,
2.2 =4 #E#H VEGF E[F rs2010963 | R =4 H
BHYFAE CC.CC I GG =Fh L HAIF C G Wi 40 B
LI 1, A s Y 5 DR B 43 A A % 5 Hardy — Weinberg
P, SHEESIEF DG LT 2, Fisher
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EFE  A.CCHERFM;B.CCERFRL;C.GG R,

F1 ZHBRRREMELE
W o LT Mg K&
T W I A i
Sy % _ _ _ _ MELERET s (XS (x%s (XS
() (xts, %) (XtS.a) (XES, mmHg) (XES mmHg) -~ ’ ’ ’ ’
(X£S,%)  mmol/L)  mmol/L)  mmol/L) wmol/L)
DWRZL 26 14/12 61.42+9.74 8.85+555 13556x17.97  78.79+9.75  827+1.58 5.39£1.09 194x0.86 4.23+1.85 78.19+23.18
NPDRZ1L 30 12/18 66.55x9.25 10.58+£5.26 141.29+18.49  82.49+877  9.12+223 4.82+1.21 1.89+0.86 5.59+1.72 100.36+28.99
PDR 4 33 16/17  66.54x8.45 11.56%6.76 145.64x22.82  81.79+11.57 9.39+2.45 541:1.18 1.7820.64 6.95+3.99 170.21x150.72
F/X? 1.107 2912 1.526 1.834 1.026 2.075 2477 0.3269 6.828 7.884
P 0.575 0.06 0.22 0.17 0.36 0.13 0.09 0.72 <0.001 <0.001
k2 =#E#H VEGF £HE rs2010963 EFEE K EMEFS#H ®3 Z={H%E%E VEGF EF rs3025039 ER B R EMER S
53 n( %) Lk %% n(%)
" [R5 LA " HE PR Y &3 ive s
e %% il R %k
CC CG GG C G CC CT TT C T
DWR 41 26 1(4) 15(58) 10(38) 17(33) 35(67) DWR 41 26 20(77) 6(23) 0  46(88) 6(12)
NPDR 41 30 9(30) 10(33) 11(37) 28(47) 32(53) NPDR 41 30 21(70) 8(27) 1(3) 50(83) 10(17)
PDR 41 33 13(39) 6(18) 14(42) 32(48) 34(52) PDR 41 33 23(70) 8(24) 2(6) 54(82) 12(18)

R I as R s =4l cc MR L 2R H 50t
EE L (P=0.003) , #F— 2P L 7R . DWR A1 NPDR
HERAG T L (P=0.014) ,NPDR 201 PDR 425 5%
TG it L (P=0.435) ,DWR 1 PDR 4 2 %A 45 it2F
MY (P=0.002), =4HE#H CC HHM LK% RA 5T
22 (X*=10.046,P=0.006) , JE— L F 6 L4 W78 : DWR
F1NPDR 2 22 53 oG 1T 245 L (P =0.067) , NPDR 2 Fl
PDR 47 % 4 i2% 73 X (P=0.168) ,DWR F1 PDR 2 %
RAGIFE L (P=0.002), —HEH GG HK B LK
ZRIGHFE X (X =0.230,P=0.893) , = H¥& C
G M EH A L 22 R Y TG 48 L (X*=3.384,P=
0.184:X*=3.384 P=0.184) , L3 2, S5 HLR CC HEH AL
0 PDR 1Y 5 8%k

2.3 Z4H B #H VEGF & A rs3025039 fi s # il 45 R
SHEBFAAAE C T BRSSP CC L CT Wi 3L A
%Y NPDR F1 PDR 4 f77E TT FEH A WK 2, 4B
VEGF J£[A 153025039 5k PR 7Y J2 S50 FE R 43 A EL AR L2 3,
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Fisher K5k 5625 1 WoR , =40 ¥ CC.CT TT JEH A 1
BESHIG T #E X (P=0.835.0.950.0.773) , =4 H
HCHMTHEMER R ZF R ¥E L (X =
1.028,P=0.598;X*=1.028,P=0.598) .
24 ZHBEEARAFAEFEEE PDR K XML SHENK
RN TT BIWF X AR H, S0 3L B C #5747 # H PDR /&
6 P4 [ 82% (54/66) vs 6% (2/33) ],
3itig

ARTFFE R A PCR 454 DNA I35 7 ik 1 ok oxt o [
TR B 2 BUOME PR 8 B E VEGF 3t Al 152010963 F
153025039 [ R IR 2 S TIEgE . DL BN AT
FR A7 s 7E VEGF A% s B R 3R 18 il B R 45 Z 00
BUER (B FRE L X A T AN, EATS DR 1
AR R 225, 1 5 M PR AN, ¥ RR R , A8 TR 1) 1
PR B R 1)+ R DI TR T 1L e A e
Bz iy, = 5 ANAAS L, TR 1 AR T ) PAT AR S ) G 2
W), 550G Nl s /D, S BRI 5 R B A LR <7 4 A



Int Eye Sci, Vol.22, No.2 Feb. 2022 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email.1J0.2000@163.com

VAR S VNS Y W |

B2 BERE2 ﬂ*}?ﬁﬁ:ﬁ%—\}édﬁén r$3025039 '{ﬁlﬁé_ﬁrﬁﬁﬂ*ﬂf?‘éﬂ A;(fé _%_IEIJLU;B;CT FEDRIE L TT JEE

TR, HATEEE BR A BRI SCHRIE . SRR IRZ SR
gvie 2™ B NIk Wi 728 8 o Al 5 A8
WAEAR S 90% LA I, S 4 5L PR 21 7 91 b i) PR A TR
K AR B T e AR B DNA TP 3 AR 5, 78 200 A8 1Y
kA REPREEEEER , VEGF J&—FlA 20 i 4
AR E ST, 2B S DR k4 kR
"

Watson 25" X 9 [ fil e A RESEATBF 9% & B VEGF 3%
A% 4 R 2 S5 VEGF & 1 £ ik F &, H
152010963 {37 5547 G 557 3 A AT fff VEGF 3 [A 5% 5% 34
5, NI VEGF B M EEYS i, H#EH GG JEPR A4
K I3E VEGF & iy, CC R AR 2, CC KL K Ay &
K, rs2010963 A CC £ K5 VEGFA 43 I s /b A7
KB FRATHY B 5T 45 5 W%, DWR 41 NPDR 415 PDR
AR CC.CG e GG =RhILR IR C G PHFP &7 3
R, =2irh CC 3 PR A 43 A 4508 53 0 20 R 4% 30% F
39% ,CG FER BT R 535 A 58% .33% . F1 18% , GG F[H
RS A B R U S 38% 37% F1 42% ., 5 DWR MLt , PDR
2l CC HEP B9 %t 25 30 1, CG JE DK Y BH 5 B IG, NPDR
2 CG JER RUME FE AR, 6 ma BT 2 BUBE IR -
152010963 i &5 1 CC FERARIHE I PDR (9 5 jdk i, 3R [ 2%
H Yuan USRI ALA7 5 M X A DUG 2 BB IR R
PEAT RN A7 5 AF 5T & 3 NPDR 41  PDR 445 JC DR 4 7E
152010963 {37 x5 1Y PRI R 48 37 BE PR A7 A% - TG 1 22
St o SCHRARTE X [ 45 725 1 DX PRI R R A7 6 DR AG: )
KB CC o CG EH A B A W DR BRI B & T
#7 GC EEH AL H | H C SR 5K B % h VEGF BRIk
K 3 YL ) 2 H Fegghi 4 W 5Y kPR AE
152010963 137 5 GG F:[HALE PDR B34 7 fE kG R %,
i GG LAY PDR HER 47 CC 3L 1.87
£ W E N — 05T 0w, o 2 RUBE AR A PDR
NPDR .DWR 7£ rs2010963 {37 i |- 45 3 PR 4 K 26 (v FE ] I
TeH B 2R SCEkRIE CC R BUAE DWR 47 bl B
L1 GG JEF BN #E PDR 4 LBl e i, 2 5% B 4t

SR 152010963 HA g oA B R E A, A0k
Sk & K AR O 5 SRR & A KU A
AIARSETE " . 152010963 17 1555 VEGF H& R A 3075 2 1 - 1
B, 25 VECGF B RIE™ | HiR AR &
e W] LAk AR VEGF 36 [R5 3h 7 /9 SR 36, R T
i IX B NBE, AS [] 9 B B A4 (8] 7E 152010963 7 7E 2 38
P, VEGF fU38 S50 PDR ) & 4, O W i 6k 1fi & VEGF
YWY FE AR A T, FECPDRY

153025039 37 5 P 38 43 0 2R 11 -4 R FEAE AT, R I
HOVEGF K720 3 B4 5 1 22 75 M 4R 0] fiE 52
VEGF W% sk F sk Rk K-, 5 DR W& Kk J % V)
K, — I Meta 43 A7 W 7R 78 %5 {7 3% A 455 AU op & BE
13025039 ( C>T) Z A5 DR KUK B i 2 41 26 3%
TR R ST B 7% =41 2Z 1] 1rs3025039 15 25 {37 5 K 43 A 75 1
X BTG ¢ 2 X ,{HJE NPDR 1 PDR ZHiRfE7E TT A
R R 2 RUBEIRR HOE OB TE rs3025039 7 & SRR T IR
205 DR R A B E | TR S HRATH AR
PEA L, LA, AR DME B35 MEXT BT VEGE 3697 1)
S I AHATE, DME 3t VEGF VA 37 5L F A4 1] 22 S af
AR M T VEGF JEH ) 2 85 /5, VEGF A & ik
M2 s I, VEGF 19 B A% 1 iR 22 25 7 nl R 1E
DR &4 S KRR E EZ/EM, VEGF JLH 25 M
A RETET VEGF MR YT B ke 2 e VR

7 [ P i B B A RE TR, 1s2010963 T 1s3025039 [
KRMHGE T, AR WA SRR, B eRA TR FEA
AT R, AT REAN B 21T Ah 2L IR A 2 A8 PR O, FEvk B AR
FRATE YO 1 B B A REIEA T T ARG (R B KA AR 1Y
FIDUIGE N FE AT HEAFFAE

zE BRI B 2 RO IR W & VEGF JE[H
152010963 {37 5 1Y CC K ALEE CG 36 A AU 38 b bR s 8
# DR 50 B v 2L 0% DR SR 18 o CC FEH AL,
TM7F 1s3025039 {3 /5 I, Z2}% NPDR 1 PDR 4l 7 7F TT
FERAYFE 13025039 f S HRAZ IR Z A5 DR A g
MRA R E , ABF5Eis H PCR-RFLP £ A %E VEGF %
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