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(FE) BE WETFKE A % 4 (ycium barbarum polysaccharide, LBP) itk 81 & 48 21 55 T 3 3kt A AL W fE 4 19 %

#i 1 (human retinal capillary endothelial cells, HRCEC)# 78 % it % W # % % B F (vascular endothelial growth factor, VEGF) % &
N, FiE R B I R K JE 8y HRCEC, T DUIR S 3 | 26 BUR (2 01k A 8y 3~4 R 40 i ; CCK8 3 A Il 72 1 Bl vk £ LBP R 4h &

¥ #5216 Al 12.24.36 h /& HRCEC ) 3 75 % U ; Western blot # 4 il % 41 HRCEC # VEGF &3 1§ 0, 258 Bl —if 1 41 17
8%, & 4 4 HRCEC 3% 1= % VEGF #y % 3£ B 2% T8 4 41 (P<0.05) ; 7 B % £ LBP 5% 41 HRCEC & 1% % VEGF % % €% % 2 (%
F & ¥ 41 (P<0.05),80 pwg/ml LBP 41 HRCEC % ¥ % VEGF %3k & T 20 pg/ml LBP %% 41 5 40 pg/mL LBP 52 % 41 (P<0.05); 4
S8 47 FH 36 h i, HRCEC % % % VEGF £ (% T T 12 h 5 24 h(P<0.05). i LBP 47 4| % # 352 T HRCEC #7374
I T8 VEGF #5353 5 LBP o % fnfk i B 7] iE A4 5%
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Effects of Lycium Barbarum Polysaccharide on Proliferation and VEGF
Expression of HRCEC under High Glucose
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(Abstract] Objective To observe the effects of different concentrations of Lycium barbarum polysaccharide (LBP) on the
proliferation of human retinal capillary endothelial cells (HRCEC) and the expression of vascular endothelial growth factor (VEGF)
cultured in a high glucose environment in vitro. Methods The HRCEC was obtained after human eyeball enucleation, and cultured
in vitro. The best 3 to 4 generation cells were selected; CCK8 method was used to detect the proliferation of HRCEC after 12 h,
24 h, 36 h under high glucose environment by different concentration of LBP in vitro; Western Blot method was used to detect
VEGF expression of HRCEC in each group. Results In comparison between groups at the same time, HRCEC activity and VEGF

expression in the high glucose group were higher than those in the low glucose group (P<0.05); HRCEC activity and VEGF
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expression in the LBP experimental group at different concentrations were significantly lower than those in the high glucose group

(P<0.05). HRCEC activity and VEGF expression in 80 pg/m LLBP group were lower than 20 pg/mL LBP experimental group and

40 pgml LBP experimental group (P<0.05); HRCEC activity and VEGF expression in each experimental group with intervention for

36 h were lower than 12 h and 24 h (P<0.05). Conclusion LBP can inhibit the proliferation of HRCEC and down-regulate the expression

of VEGF in a high glucose environment, and is positively correlated with the concentration of LBP and the duration of action.
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15 PR 955 AL ) 15955 4% (diabetic retinopathy, DR)
I R T v T S B OB PR R R DR
B ARLY 349", DR R IREIREE B 1 &) 3 BUR WP,
DR A 4 32 2 D DR 2 P00 I agfe I ke 46, 1 5 P
o B 3 5, VEGE & 3R 3k d5c 2 00 9 I 2 i 48
(retinal neovascularization, RNV ) i ,DR #Y 3= &
I R RE J2 A I I 5 8 B K Ji (diabetic macular
edema, DME), 35S 13 55 5T VEGF 2549 AR 2
DR I 8 BEAK i i — 23R 97 5 ik (H 30 VEGF 24
Yy (FE R T DU T BTAA PG | RN T A )
& B 5 A I [R] 1 SR A AR B L2 A R
P VEGF 259 5k B i DR BFFE 3R . MoAd 2 0k
(Iycium barbarum polysaccharide, LBP)j&— K&
IKIEVEZHE , 253 AE T2 . LBP 7T LARE iR DM /) B
FR)AL P I 0 s I A8 o7 930 B I R IfL 475 A1, LBP
i T LU VEGF Ang B F 32 M AE DM /)y R
B i 2Rk AT IRYY DR MFEH , BEAE AR IR 2 ¢
T LBP £E W5 R | 145 PN B 40 B 55 07 T A BF 5, 1EL
i A & BAE PR IR I 45 PN 40 9 (human retinal
capillary endothelial cells, HRCEC) [ # & A 5% , A<
SCHET LBP X/ BB IR VEGF 1 1 4 T fr) 2 i
£ P58 T LBP X m B 5 N HRCEC & VEGF
sZmm | HA S i & B 6 DR B2 o S AL LR o

1 MR EFE

L1 SEgeph

L11 E2ZEGR R4 I3 (Gibeo 24 A, 1845 04—
001-1ACS) ; LBP (B P4 J¢ Ji /= ) £ AR A BR 2% Al
KS118, 2l 35% ) ; bt N VEGF HTik (1B 2R 2>
A, 5257 bs—0279R) ; —actin(Mouse ) HRP goat an-
ti-mouse IgG HRP goat anti-rabbit IgG (3Z[E pro-
teintech A A , 585Kk . 66009-1-1g . SA00001-1
SA00001-2) ; =y Hli % 772 5L (SIGMA & 7], 525 D5796) ;
1Y Marker( Thermo 23 7] ) ; SuperECL  Plus #
OR 6 (32 1E Advansta 2 ), 575 K-12045-D50) ;
B AV RIPA 24 i (b [ 1 38 = KA AY
BR 2%\, 485 €0201 ,POO13B) ; ik %2 Wk i 5% WK (h

B AR A E L BW-61 BW-62) ; 2 1 24 i (
B g3 = KA F], 55 PO013B) ; TEMED (H [
L HEBT R T2 ], T105497 ) ;SDS (HR [ K % 648 2
H) L, 4TS MB2479) 5 55 VI K+ AH 5 Bt i T 44 (Ab-
cam A H) ) o

1.1.2  LBP %W ELH]  LBP RERFECE . FRE 35%F
& LBP 10 mg, A 10 mL DMEM @b 72 20 8
5] V500 t/min B0 5 min, %UZ0.22 pum #HFL
B R 0 A B M UTE B B e 4 CORAE o LI
BEWEC B SE N, RN 1 me/mL, BCE S5 LBP ¥k
B FEHEER 200 L BT 15 mL Z.04  IADMEM
FEHEE SRR AR 10 mL, SEHREST BLERL 20 pg/ml LBP,
MFbRic, BT 4 CIKFEIRAT

1.2 LRIk

1.2.1 HRCEC M53%  1Erg K5 e = bt
FARZEEPMBERME T ARG TR, KKER
TR E I 30 min, 23 25 00 0 B A 28 1 B2 ) R IR
T 2% R PR AL 8 A 20%/IN AR Il R R
WA IETEAL 1 200 r/min B0 8 min, KB FIEW,
EELEMNMA 10% Gibico FBS+1% XU [ DMEM
R FR L WATIR 5], 2P0 F &4 10% Gibico FBS+1%
XA DMEM X5 353 F8 A 37 € 5% CO, Kigk
FEHE IR o T 20 AN B 3 LS 3R 24 80% I 14T
(TR

1.2.2 HRCEC %% ()41 s ; (2)[# 2 . PBST
VEWS A 4%PFA(Z R W) 4 CANMEEEFRHH30 min
[E 5 5 (3)Z I8 Western blot SE56 5 BE SE AT 05 I 44 147 |
—PUE PURE ; (4) M IR O E
M€ R, PBST 2% vfvif 35 ¥ , % B 1 7 Fluoromount—G
J& m PR EEE L (5) B B R s L gead il At
/N [gG BB L1 5 DyLight594 #¢ YGAric , i 6E
TSI R RIS

1.2.3  SEEsreH BOWECE K A T4 4. (1)
AL 41 AKX B8 2 (B + 4010 5 (2)AG 41 . = B X
WEAL (B + 40 ) 5 (3)A1 4 :20 pg/mL LBP 5
K415 (4)A2 41 .40 wg/ml. LBP 325041, (5)A3 4.
80 pg/mL LBP SCHA , HARBREREE R 1 o/L, m b
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W PR 4.5 of Ly SE00 41 AN TRV B LBP+ = B 35 5%
Fe+ 40
1.2.4  CCK8 ¥EAT 4 A 34 5 15 P A A Hoxs £k
KB40, A5, LA 5x10° A4~ 40 i /FL %% & 32
FlF 96 FLA N, BEFL 100 wL, &4 s A=A,
R FE M BE AR FLAINA 10 wl/FLAYCCKS, 58 4 55 5%
FRCE CCK8 ML, LBR & 23537 A ALIMA100 pl
A CCK8 ByBE 33, 37 °C,5% CO, 4k E 4 h
J& F Bio—Tek FEFRALIN A 450 nm Kb (OD)E,
I 5E 4% ¢ HRCEC (48 58 1% 1

13t 5 0 ) SR = (R B X R A OD (B - 259 T T4
OD fH)/ = HEXT R 2H OD fAx100%
1.2.5 Western blot Azl  (1)PBS V&40 il
3 000 t/min &> 2 min, JIA 120 pL RIPA Z#,
R EE 1.5 min; 7K F 2% ;4 °C,12 000 r/min &
L2 15 min; LT . 2 8 BCA %, %€ 550nm Z
)9 K B O AR IR bR 2T R AR E . (2)
FE S HES B 80 pl & L&, A 20 L 5*load-
ing buffer 27,3 /K& 5 min, A VK& #% #%
o (3)HLUK : 55 A marker 2 WL, Hoe 44 B4y 40y
BALEAE 1S pL B8ME N fHEHRETS V,130 min,
(4) e it . 3 B e VEGF (24kD) , B—actin (42kD) ;
300 mA 18 %E B i %% B, VEGF £ 39 min, B —actin
2560 min, (5)3FH] . 1¥PBST Bt 5% M N5 0585,
B 60 min,4 Cid %, ¥ H 2 E 30 min,
(6)—HiWFE I A—¥i (Rabbit Anti-VEGF antibody
(bs=0279R),1:1 000;Mouse anti—[ —actin antibody
(66009-1-Ig)1:5 000, % & % 5 90 min;1*PBST ¥t 3
W, R 15min, (7) ZPUEE A —Hi(HRPgoatan-
ti-mouse IgG,SA00001-1,1:5 000;HRPgoat anti —
rabbit IgG,SA00001-2,1:6 000) ¥i%# & 90 min
J 1#PBST ¥ 3 %, £ ¥K 10 min, (8) & /8% . 1k
2% % 61 (chemiluminescence, ECL) i (4185, W52
Yk Image lab B4 BT K FEAEL
1.3 GEifegab s

iz FGe 2230 SPSS 25.0 MEAT BG40 # , 4238
(31t RS R “was " B8 FH ¢ K AT P 4 4K
Pz (8] Fe 558, N FH 5 R 207 225081 (ANOVA One—Way)
AT Z ARG Z 0] 8, P<0.05 Fom BB 4ot 2%
25

2 R

2.1 HRCEC MW}53E M % &8
HRCEC #r# BUSHR A FH 41 B | 5 20 i 55 2% i 4

L, B5 3% 24 h FFAR I RE A0 R RE &0t 10 d W
%% HRCEC JE UM S 7% . & 10%Gibico FBS+
1% 34T 1Y) DMEM #5537, Z 58 T 40, B8 00 R Y
HRCEC, }ig2f H g & 3 HRCEC it 15 7 ML
S, A AR (B 1A) , PR 1gG P
BF 2145 DyLight594 %t 25 VI A - #H 5& 5t I Bt 44 5
Fric ,HRCEC M JE 5 Mo Fe e g o R AG 20t A
B S R 0 T X A A% RS A (1B P E
0 2 i 94.6% , % HR AL A UL B B 35 €0, Fon fE A B 37
FHRCEC B YIAE3 .

B 1 HRCEC 5 EF R EE (x200)

2.2 CCKS8 Kzl LBP X &4t HRCEC 1451 (1) 5% i

ASTRI ] 4 18] He 4, HRCEC 40 i 35 2 5 B A
it L (P<0.05), ZH 18] P 5 LL 4% - 55 (om X it 4
AH G, BT IR & LBP 419 HRCEC %4 H 1
£ (P<0.05); 5 =5 0l 6T FEAH A HE , 45k B2 LBP 411
HRCEC %t H s /b (P<0.05); 5 A1 440 Hb , A2 41 0
A3 21 HRCEC % H 182> (P<0.05); 5 A2 Mt ,A3
20 HRCEC ¥t H s> (P<0.05), [5] 20 A [|] Bisf i) Hb 55 22
S BARGE 112 3 L (P<0.05),36 h 45 4 E LBP 4
HRCEC #(HIXF 12 h 5 24 h, =53 BiAG 1% &
X (P<0.05), WF% 1,

1 AEIRE LBP XSS HEHE T HRCEC
2 Be 14 5B A9 B2 M (x+s ,n=5)

.- i #1%

12 h 24 h 36 h
AL#  0.7186+0.0107 0.8474+0.0150 0.9323+0.0276
AGHL  0.9652+0.0224'  1.0700£0.0133"  1.2530+0.0252%"
A4 0.9095+0.0208"  0.8314+0.0121%%  0.7585+0.0203"

0.8030£0.0096%%  0.6799+0.0216%*
0.7543+0.0206"%  0.6251+0.0135" %

A2 4 0.8757+0.0098"
A3 4 0.8327£0.0154™!
: 5 AL A ,°P<0.05; 5 AG 4 AL ,"P<0.05; 5 A1 4HAH L,
P<0.05; 5 A2 1A 1L ,'P<0.05; 541 12 h AL, *P<0.05; 5414
24 h L ,*P<0.05

2.3 LBP XH&A HRCEC % VEGF 19335 %1
K FH B0 932 B b 1 4G 0 40 s v VEGF 3k 1 I,
AN[r) It (] 2 8] A 22 S B G827 2 L(P<0.05) , A
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TF1) P9 T L - S5 A o R LA L, e X LA 45
F£ LBP 411 VEGF & ik £ (P<0.05); 55 = b X 1
HAH L, & W BE LBP 49 VEGF 3Rk /D (P<0.05);
5 AL 41M e, A2 40501 A3 41 VEGF k080 (P<0.05) ;
5 A2 HHI A3 4 VEGF k4> (P<0.05), [A] 4]
ANTE] B ] FE 85, VEGE 383k 22 5 AR 48 1127 18 X (P<
0.05),36 h i} £ ¥ & LBP 4 VEGF £k T 12 h
524 h, 2R H ARG L(P<0.05), W3k 2 K2,

% 2 LBP X HRCEC = #EIIE T VEGF Kix

GRS (x£s ,n=5)

VEGF X Kk B
290
12 h 24 h 36 h
AL 4 0.03220.006 0.242+0.028 0.490+0.025
AG 4 0.311+0.012 0.535+0.026" 0.672+0.034*

Al 4 0.200£0.019"
A2 H 0.132+0.008>
A3 4 0.101£0.019

0.183+0.022"*
0.115+0.012:"*
0.063+0.007"

0.155+0.024+*
0.091+0.007*
0.042+0.006""+*

. 5 AL 41401 ,"P<0.05; 5 AG 4141 L ,"P<0.05; 55 A1 414 Ik ,P<
0.05;5 A2 AL ,"P<0.05; 520N 12 h ML ,*P<0.05; 541424 h
A ,*P<0.05

AL AG Al A2 A3

VEGF-1 D D = -

B-actin-1 (D D D D @GP > )

24 kD

VEGF-2 ‘"= QD S S S o4 kD
pacin-2 D D D G &P ., |

VEGF-3 e . s - 24 kD

p-actin-3 (D D D ;D ;P -
¥ :VEGF-1 B-actin-1 N 4 i 55 3% 12 h;VEGF-2 ,B-actin-2
R AN 7% 24 h; VEGF-3 B-actin-3 R4l 15 5% 36 h
B 2 HRCEC 48R VEGF Rix &K+ E

3 itig

DM J& T b B 27 “ TH IR AE " YU W , DR B ARy “ T8
T8 P 1Ol A AL TN R DR R K 45 i 5 B
PRI LA R, H R BRIk RS AR B,
R T O B R TR IS Ty e R B PH K Al

PO & 27 IA K B B 40 I 43 ) e B 4 TS 3
DM kA4 H 5l | B B e SRR A G,
o 0L SRR A 0 I it 4 % A A R DR 6 A
B EAR AR K — 4 A w2 02 DR R E ik #
PDR, MR JiC H B4 00 5 6 200 1L 457 P4) 2 T i | 3 G s
BT M A RS LI AT A Ak | B K i
RNV JE AL ARG H 145 11 PDR BRECE FAE % =
Horp T2 DM S 80535 86% ., 11 A DM ik 33%*,

RNV JE BU& PDR e ELAFAE 1 55 38 M 2028 | 7
&9 i B2 o VEGF IGF-1 TNF .PEDF 25 41 g [N 7

FHEAE FWE IR 1 -4 B = J5# B (blood —retinai barrier,
BRB) .51%& RNV JE L, Hrfr VEGF F & Al {2 i 2L
e, 28 I B A B AR S AR O Bt 4 O A M
T DO LR o 9B K Y A B e R A a2 I
& N Bz 4 B4 5E AR sh1' VEGF 76— F2 1% I nl fiE
Gl i P A0 T RS 0 2 BRE K B 1 & A1 PDR R
PR BEES R B3k o VEGF #e 3 &, 5 300
1L A5 T B AL T ST B T 2 I A R B, n
# PDR 2, 4k &8 AR 1A M OGRS AT 68, VEGF
fE PDR & i Fe S 5| & 1 9 A vh e 35 AR

DR & UWLVE B3R YT 90 M B SO6 6 BE P VEGE
259 BE TR HX LT BREES] IE DR e 3
AR AR AN R A e A ORI R BE B v
BEK I SRR AP BR )T BEAEI AEN
P AT AR T OGRR | RN B TR 2
e B ELAE 4k & T ORIR A5 DR & T R AL
PO A A R SO B e R B B R 4
FEB IR DR J7 18 S T ARG 19788

LBPUH # T 2R S 22 ad W BR K4 & B
DUARHL, i 6 Fh e p Al i 208, 218 THiR .
s B 5 T K, AT TR R 2 T A R MLV SR
FAAEZ M AW iE Ve e UL E R 22 b DR PR
T H G, B0 2 LBP X4 18 H s A7 £ 1697 i 3
B AE (A B ) g 2 AL RN B ARG 2K )
Bk S B R R A m R, At RE T
R AV AR ST A FFBH L B I B 25005 13

LBP (200 pug/ml.) AT BH & R A il v H 5 i Bk i
N E A (HUVECs ) A= K -1 & 6 45 1 A
PN B 40 B R B s R T, AT i HUVECs 48
JL B A 1055 T2 S LBP o] 3 1 48 E PR 7 7= A, 946
AR I N A U LPS X HUVECs 34 55 4 41 461
YEHT, H LBP % h 100 we/mL i 54 20 by e 4
IHITHEEN, 1 HRCEC 4015 HUVEC 4 g H A 7]
R (BN N 01 1K= I =S N A e 5.5
PR A 1k FE (20,40 .80 pug/mL ) LBPAL 3 75 1 (7 %5
Wi 4.5 o/L)¥8EF HRCEC, XiF 18 20 i B 20 55 (4 %45
i1 g/L),

ARSI HRCEC 7E /5 B8 PR R (138 58 L) K&
VEGF F3iA1EH , W% % 3 LBP X HRCEC 4 4 J
VEGF 235 HA W] W g4 /5 H  HRCEC 75 = 8 36
Be T 8 5 A IOME PR B T B B i, L VEGF 1)
FIkH W ERN X 5 HET DM B A P R 40
BEFE CH A ST UM AT G LI B VEGE i (2 i
RNV JE X DR A9 9 72 20F Ji i 20 4k /E H , I It
AL I FE VEGF V58 HBYE B, WE K
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T LBP X} & N HRCEC 45 &% VEGF ki
s, CCK8 J WB SZ56 i . LBP XA 15 5%
() HRCEC Ay 48 Iz VEGF Ay s B MHI/ER , H
80 pg/ml LBP 4110136 h il £ FH e . ik, LBP
Al BEIE LA H] VEGF YRR HHRCEC 345

LBP 8 28 [ 0% it 4 IR 1 R0 H vk = g, 396 5
e AR T P A0 D B V2 T DTG PR B o — R 1Y 5 B
il ROCK1 % 1 £ 3k K P-MLC 15 53 [ >k 2 15
20 B K B IR K R DM AL ) B Ifi B VEGEF 2%
T R oA AT R G B 39 RS D A T 44 R R 0l T PN B 4
AR 7K e 820 % 0L 240 e 1 460 3 B ARG R B DML AR IR i
AL FATTHEN LBP ] B2t MHIROCK &
F1 2235 M P-MLC {5 5 i B% oK [ AL VEGF £ ik | A
7T o26 AR e S JE 498 JEE il 2 J) 240 L R0 1 287 1A 1 4t i 7K
i ek A A PR B2 T B AT DML R I g 4Rk 4 49 , LBP
AT VEGF | Ang K 32 f & 3k | DT 40 6 B PR 9
RNV JE 5,

IS W LBP HA $ i = H PR 55 HRCEC
58 K VEGF ik ByAEH B K #E— 2%+ LBP #1141
VEGF ik M 1E FHALHITR AW, b, FeATH 75 5
2 S b E— AL F 52 LBP ] VEGF 235 K 1fiL
7 PN B 200 1 1 B 4 A T PIL A

£ & Uk

[1] GUNASEKERAN D V, TING D S W, TAN G S W, et al. Arti-
ficial intelligence for diabetic retinopathy screening, prediction
and management[J]. Current Opinion in Ophthalmology, 2020, 31
(5): 357-365.

[2] LEASHER J L, BOURNE R R A, FLAXMAN S R, et al

—

Global estimates on the number of people blind or visually im-
paired by diabetic retinopathy: A meta—analysis from 1990 to
2010[J]. Diabetes Care, 2016, 39(9): 1643-1649.

[3] CAI S W, YANG Q H, LI X R, et al. The efficacy and safety
of aflibercept and conbercept in diabetic macular edemalJ]. Drug
Design, Development and Therapy, 2018, 12: 3471-3483.

[4] SIBEL, DOGUIZL, SENGUL, OZDEK. Pigment epithelial tears
associated with anti—VEGF therapy:incidence, long—term visual
outcome, and relationship with pigment epithelial detachment in
age—related macular degeneration[J]. Retina, 2014, 34(6): 1156—
1162.

[5] TRV EE  Blm AR, AR A 20 M0 FR /DN BRI 0 JE A 1 7
B B S RS E | & AE 2N 6 0 1 P (D). 65 7 B 2 B 2 4R,
2016,22(20):2365-2368.

[6] #2354 B BRRR (M ].4 Wb 5t rh P S 25 o R 2016,

[7] 2= W, 2R A5 V25 AL A I 0 RS A0 I I8 5 75 22 36 []. o el o =

HR k44 35,2015(4):284-286.

WYL R,ZE SO, AR 2 ) BRI B I A o e Sl

% AT A 184 A P M PR A0 1) IR A B B K i 8 I B 3

T 1L-6 . VEGF 235 i 5% i [J 1.5 7 P 5 25 K 2% 24 412,2019,39(1):

68-72.

[9] ¥ fRE b )i beie, A5 UUFR B S 2 S PR A5 8 K LA 9
I VEGF-a VEGF-b %3k i 5 m[J]. W g € 24 K 2% 24 17,2018,
38(6):635-640.

[10] DIAZ-CORANGUEZ M, LIN C M, LIEBNER S, et al. Norrin

[8]

restores blood—retinal barrier properties after vascular endothe-
lial growth factor—induced permeability[J]. The Journal of Bio-
logical Chemistry, 2020, 295(14): 4647-4660.

[11] GABRIELLE P H, NGUYEN V, WOLFF B, et al. Intraocular
pressure changes and vascular endothelial growth factor in-
hibitor use in various retinal diseases: Long—term outcomes in
routine clinical practice[J]. Ophthalmology Retina, 2020, 4(9):
861-870.

[12] SIEDLECKI J, FISCHER C, SCHWORM B, et al. Impact of
sub-retinal fluid on the long—term incidence of macular atro-
phy in neovascular age -related macular degeneration under
treat & extend anti—vascular endothelial growth factor inhibitors|J].
Scientific Reports, 2020, 10(1): 8036.

[13] RA H, PARK J H, BAEK J U, et al. Relationships among
retinal nonperfusion, neovascularization, and vascular endothe-
lial growth factor levels in quiescent proliferative diabetic
retinopathy|J]. Journal of Clinical Medicine, 2020, 9(5): 1462.

[14] SINGH S R, SINGH R. Panretinal photocoagulation vs anti-vas-
cular endothelial ~growth factor for proliferative diabetic
retinopathy[J]. JAMA Ophthalmology, 2016, 134(6): 715-716.

[15] SUBASH M, COMYN O, SAMY A, et al. The effect of multispot
laser panretinal photocoagulation on retinal sensitivity and driving
eligibility in patients with diabetic retinopathy[J]. JAMA Oph-
thalmology, 2016, 134(6): 666-672.

[16] T 7% 8, AN 21, 75 s~ 55 0 DR £ 100 JBEE s 722 SO 8 0T 19 &
E N FC B VAL 1 R IR A2 ,2019,19(3):405-408.

[17] k2L AL 20 45 00 4 PR DR B i — 0 o B 5 o ) ¢ 3 1 3 e
ROCK i j##% 2 35 I HLELAF FE[D]. 2k BH 207 P B 24 K %72,2010.

[18] JrihR,F  #i, o U, 45 A 26k A 0 bk i P9 B 40
IR 18 58 B8 B Il A8 T 10 1 5% e . v [ 2 4 2 2% 5,2016,36(8):
1819-1822.

[19] X0 i A d g, ok 5,5 A4S 20 1 0 NF-xB 5 753 §%
LA N 22 5L 03 110 A 0 T I 7 P R 400 D 4 A 5 43 i T
AB[J]. % R 2 2 i (H AR B2 5 R 2 R),2017,38(3):240-246.

(KX BB H %)



