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(FE] BB BRUTH M X 0 755400 9 B 45 9 B 440 s (HRMECs ) 52475 1) 300 41 76 Y B L 9 42 AL
Hil. FiE K HRMECs 43y iE % 0 B4 B 4L % 12,5 pg/ml.25.0 pg/ml, 50.0 wg/ml #1541, S 45
M 2 A0 B A S M R R M R g B B IR 24 he 43 IR T peDNA Fil peDNA-circZNF292 # 4t HRMECs Ji5
{8 F 2 25 mmol/L D-75 %5 1% it &5 W 5 32 5L 15 35 24 b /E R pcDNA 41 Fl pecDNA-circZNF292 41 . 43 3% i siR-
NC Fl siR-circZNF292 % 4t 2 HRMECs J5 il A & 50. 0 we/ml 4% 45 1 F1 25 mmol/L D- 285 (1) 5 37 25 vp 55 5%
24 h /i N HEF +siR-NC 21 FI M HE FF +siR-circZNF292 20 . % FH U =X 40 i AR 46 00 200 90 7 %% 5 700 g 1B 4 78
R A 000 2 1) 6 G U 2 L v P T (MDA ) ik 2 R 42016 1 1B AL T (SOD ) 3 1 5 SR A 92 I %€ 0l i & PCR 5 K
M circZNF292 F1 miR-23b-3p [ 3% K R 3K 5 R A W9 2 [ i 25 SE 30 K2l circZNF292 5 miR-23b-3p [ 4 1]
KF K Western blot 46 B 4i g bk U977 -2 (bel-2) I bel-2 AHICHE [ (bax) AR B H ., HR EFHX
IRZH B4 M2 12,5 pg/ml 25,0 wg/ml . 50. 0 pe/ml 4% M5 18 4 40 i bax F1 bel-2 & P AH X 2 3k L 40 i 9 =
% MDA ¥ BF .SOD 35 PEAE LA K circZNF292 Fl miR-23b-3p A %F ik MK L&, BRI E SIS B X (F=
105.707 .111. 835 .74. 515 ,109. 651 ,135. 020.219. 919 . 116. 304,34 P<0.001) , i 5 4% #F 15 7 & 1% 3% 57 58
fﬂiﬂwﬂ bax # AR R385 éﬂiﬂtﬂt% MDA ¥ £ #1 miR-23b-3p A% 3 3% & W1 T B, bel-2 2 A A R 5K

#.S0D % @{Eﬁ circZNF292 AR 2 3K 10 3 W Fh &, A 6] ) i A 1 8 41 TR Ll 22 R A it 2 L (3 P<

0. 05) o FHG YL BT A R B AR WT-circZNF292 41 ffl ft , miR-23b-3p ﬁ%ﬂ@**ﬁﬁxy‘ﬁ%ﬂi{ﬁﬁﬁjﬂ 0.35+0.03,
fIXF miR-NC 41/ 0.9620.09, 2% S5 4 G il 2% 2= X (1= 11.137, P<0.001 ), 5 pcDNA 4 [t %, pcDNA-
circZNF292 2 4Nl cireZNF292 FH %t 335 7 bel-2 B [ AH X 2 35 & f1 MDA ¥ i B & 7+ 5 , miR-23b-3p #H X}
Feik & bax  H X F A& A0 ML TS A SOD YEMEE BB T R, 22 R A G () P<0.05) . 55
W5 4L FI 45 1T +siR-circZNF292 20 LU, 4% 18 11 240 Rl A% 8 7T +siR-NC 20 miR-23b-3p . bax 25 [ A X} & ik &t | élﬂﬂ’@
JA T2 2R MDA ¥ B2 Bl 88 B AIG , ¢ircZNF292 (bel-2 25 HAH X Rkt F1 SOD {&VEH ] BTt & , 22 7 39 A Gi it 2%
X (¥ P<0.05) ., £k BT vl 5@ 8 circZNF292/miR-23b-3p 3% ik 1fii 7)1 il HRMECs ﬂt&ﬂﬂﬁf‘%ﬁ
P45, DTN 080 6% 1 B 75 2 9 HRMECs #5145 .
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[ Abstract] Objective To explore the effect of myricitrin on the injury of human retinal microvascular

endothelial cells (HRMECs) induced by high glucose and its regulation mechanism. Methods HRMECs were
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divided into normal control group, high glucose group and 12.5 pg/ml,25.0 pg/ml and 50.0 pwg/ml myricitrin
groups. HRMECs transfected with pcDNA and pcDNA-circZNF292, respectively and then cultured in high-glucose
medium containing 25 mmol/L D-glucose for 24 hours were assigned as pcDNA group and pcDNA-circZNF292
group. HRMECs transfected with siR-NC and siR-circZNF292, respectively and then cultured in medium containing
50.0 wg/ml myricitrin and 25 mmol/L D-glucose for 24 hours were assigned as myricitrin + siR-NC group and
myricitrin+ siR-circZNF292 group. The cell apoptosis rate was detected by flow cytometry. The concentration of
malondialdehyde (MDA) and the activity of superoxide dismutase (SOD) in cells were detected by enzyme-linked
immunosorbent assay ( ELISA) kits. The expression levels of circZNF292 and miR-23b-3p were detected by real-time
fluorescence quantitative PCR. The targeting relationship between circZNF292 and miR-23b-3p was detected by dual-
luciferase reporter assay. The relative expression levels of B-cell lymphoma-2 ('bel-2) and bel-2-related X protein
(bax) were assayed by Western blot. Results Significant differences were found in the relative expressions of bax
and bel-2 proteins, cell apoptosis rate, MDA concentration, SOD activity, circZNF292 and miR-23b-3p among normal
control group, high glucose group and 12.5 pg/ml, 25.0 wg/ml, 50. 0 pg/ml myricitrin groups ( F = 105.707,
111.835,74.515, 109. 651, 135.020, 219.919, 116.304; all at P < 0.001 ). With the increase of myricitrin
concentration , the relative expression levels of bax protein, cell apoptosis rate, MDA concentration and miR-23b-3p in
cells gradually decreased, while the relative expression levels of bcl-2 protein, SOD activity and circZNF292
increased , with statistically significant differences among groups with different concentrations of myricitrin (all at P<
0.05).In the co-transfected wild-type ( WT ) -circZNF292 cells, the relative luciferase activity in miR-23b-3p group
was 0.35%0. 03, which was lower than 0.96 +0.09 in microRNA-negative control group, and the difference was
statistically significant (¢=11.137,P<0.001). Compared with pcDNA group, the relative expression levels of bel-2
protein, circZNF292 and MDA concentration in cells of pcDNA-circZNF292 group were significantly increased, and
the relative expression levels of bax protein, miR-23b-3p, cell apoptosis rate and SOD activity were significantly
decreased (all at P<0.05). The relative expression levels of bax protein, miR-23b-3p, cell apoptosis rate and MDA
concentration were reduced and relative expression levels of bel-2 protein, circZNF292 and SOD activity were
enhanced in myricitrin group and myricitrin+siR-NC group in comparison with high glucose group and myricitrin+siR-
cireZNF292 group, showing statistically significant differences (all at P<0.05).  Conclusions Myricitrin can
inhibit cell apoptosis and oxidative stress by regulating the expression of circZNF292/miR-23b-3p, thereby reducing
the damage of HRMECs induced by high glucose.
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89 5 A A SR i o AR BIFFEAULR I B Al 1 3 A 0 R
BEFRBE T N B i A B 40 M (human retinal
microvascular endothelial cells, HRMECs) /{53 1E FH &
SEAT R LU A DR %5 BL I F 6 5 16 B 77 4
5 iy S

1 #MBEFE

L1 #hk

1.1.1 4ifkdi HRMECs iy [ 3¢ [ ATCC,

112 F30d50 KA Bl (Al =98%, bty
FE AL R A R 2\ ) s DMEM 85 3% 3 iR 4 1l 7
(fetal bovine serum, FBS) ( 28 = KA Y H AR A R
N L) 5 A T I 4R L T 2R T N P A 5
Ot REEMNLARSA); W E
( malondialedhyde , MDA ) . # %8 1k ) 15 k. Fiff ( superoxide
dismutase , SOD ) 6 3551 & (g 50 A= W) T RE A 50
JIt) 5 Trizol 35 .cDNA & il .qRT-PCR 2057 & ( 3£
Thermo Fisher /A ] ) ;LipofectamineTM 3000 % JL i 7|
( 22 [# Invitrogen 2\ #] ) ; miR-NC , miR-23b-3p mimics
pcDNA | peDNA-circZNF292 | circZNF292 /)N + 3. RNA
(siR-circZNF292) \siR-NC (| i3 5 3 il 25 8 R A BR A
Al s BTN B 40 ik B -2 ( B-cell lymphoma-2,
bel-2) —$t (sc-7382) HaPr A bel-2 44 X & 4 (bel-2
associated X protein,bax) —#i (sc-7480) \HRP #ric # L
Pt IeG — i (sc-69786) (£ [H Santa Cruz A #]) o Wi
AN (BDCO, b 5t AR W A R BR 2 1) 5 BEIKE
FHE 24 (Gel Doc XR+, 3£ [ Bio-Rad /4 #] ) ; Nanodrop
2000c 25535006 EE I (S5 Thermo Fisher BHE 24 )
SE G E B PCR AL (7500, 6 ABI A H]) .

1.2 i

1.2.1 4044 )i 3% o HRMEGs LA 3x10° 4~/ 4L
RN T 96 fLAR , IF 430 5 A4 IE F X B A T
5.5 mmol/L D-%& % ¥ Fl {4 FH 43 %L 10% FBS f) DMEM
B IR IL B SR 24 h B AL A0 T 25 mmol/T D-4 4
# Rl 10% FBS ) DMEM X} 3% A B 3% 24 h;
12.5 pg/ml.25.0 pg/ml 50. 0 pwg/ml 4% 1 41 20 fi 45
FAE S 125 pg/ml 25.0 wg/ml A1 50. 0 we/ml 4%
Y = BB JR BE B SR 24 ho

1.2.2 ROl & A M s (1) IR BT A 4 g
WL W A & FBS [ DMEM K 3% W% 43 5 Fi B¢
pcDNA [ peDNA-circZNF292 | siR-circZNF292 Fi siR-NC
BLAWEH 0.5 pmol/L, ZEiRIEF 5 min {2 A W ;
M 200 wl A& FBS () DMEM 5 38 Fin A 16 pl
Lipofectamine ™ 3000 % Y i3 3F 8 /- IR S5 1E K B WK,

AWE BWFAHRAIEZEEME 20 min, (2) 41145
B B AIMELL 2x10° 4~/ml % 3R T 6 LR,
23 R B +peDNA 20 F1 2 B +peDNA-cireZNF292 44 , B
16l A 1Y i 53 1A YL TR 5 W A 400 wl HRMECs #%
FR P RESE 6 h 5 g W W, A IE BB 5 W Ak S B
F 48 h, F 4l & 25 mmol/L D-#i#5) DMEM 5¢ 4
RS BLRE SR 24 ho B 20 M 43 Sk R B+ 4 M +siR-NC
S T W + 4% MG 1 + siR-circZNF292 41, 4% S B 20 pl
siR-NC ,siR-circZNF292 Jig Jii {4 54 YL 1R & A 400 wl
HRMECs ¥ 52 558 6 h J5 7 L IE W, A IE 3 3%
IR W K A% 48 h, B4R O & 50 pg/ml g MM
25 mmol/L D-#i%5 4 1) DMEM 52 4> 3 Fa 5L 1 55 24 h,
1.2.3  Jdi e AR 40 g T S ISCHR[ 15]
R 7 %, IS 2 A L 0. 25% iR 3R 1 I AL, B0
/% 10 em,3 000 r/min B0 6 min, 35 5, BRIk
5 2% v 7% W ( phosphate buffer solution, PBS) %% , & .0
7 BWE R A 500 wl 254 2% sh il B A f, A 5 pl
Annexin V-FITC F1 5 wl PI, #5637 10 min, W 7 =
200 0 ASCAG: 00 4% £H 40 B 0 1

1.2.4  [RIGG 4 922 MR 000 o 2 A6 00 2400 v MIDA ¥k B %
SOD &t S M SCHR[ 16 ] H iy I 3, 1B 2 11t T Ak ik
B 25 2HL A0 B, SR R 2 il 28 ik 40 L 0 50 SRR
ICO. 1 ml 27300 A B 045, 43 5 i A 0.2 ml MDA
5, SOD TAEW, KB ¥ 21, 4T 1000 v/min £
O 10 min YL B3I, T 96 FLAR  AE L 200 pl 138
TR 100 wl AR, 7840850, [l i A L 5 25 1
Xif BEAL o7 FH AR 143 ARG MDA 3¢ 5 K SOD {6 4
1.2.5 Sz 386 i PCR SR 40 i cireZNF292
Je miR-23b-3p MAXF FA B S OCER 17 ] Py ik,
AR B ALANME , fn A Trizol 7] 1 ml, 5% A & RNA 42
BURF & 3B RNA, Ay /Ay, H 1.6~1.8 %% RNA ¥
B3R eDNA, DL 2wl cDNA JEA7 4738 (971 5 by 7k &R
25 wl) R BE 54195 CHIAEME 2 min; 95 CAEHE 30 s,
58 °C iB k 30 s, 72 °C % ff 30 s, I 40 WK 7F 3F,
cireZNF292 TE [ 51 ¥ ¥ 51 4 5-GAGACTGGGGTGTGG
AAAAA-3", JZ 7 B ¥ FE 5 R 5-CGGGCTTTAACATAAC
TTTGG-3 “; miR-23b-3p iF [7 5| 4 FE % A 5 -GGG
ATCACATTGCCAGGGAT-3", JZ [ 5| ¥ )5 51y 5°-CAGT
GCGTGTCGTGGAGT-3 ", GAPDH iF [i 8] ¥ J 5 *-
GGAGCGAGATCCCTCCAAAAT-3 ", JZ [i] 5| ¥ H 5 -
GGCTGTTGTCATACTTCTCATGG-3";U6 IF [/ 5| %) Hy 5-
ATTGGAACGATACAGAGAAGATT-3", JZ [ & ¥ Jy 5°-
GGAACGCTTCACGAATTTG-3", circZNF292 3 [H ¥~ ##
PAGAPDH N N 2, miR-23b-3p e ™ 3 LAUGH N 2,
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1.2. 6 BU%OL R M4 & 52 50 45 ) HRMECs
circZNF292 5 miR-23b-3p p #3222 K Starbase
M circZNF292 5 miR-23b-3p W455 0 &, 120 7 50
BeE 1) 5 125 53 0K 45 5 o7 s S B & pGL3 SR v 44y 1 B
H R (wild type, WT) 2 & WT-circZNF292 , % [ s R A%
R B S R AL L S R A A B A I R R Y
( mutant type, MUT) 2 {& MUT-circZNF292, ¥ WT-
circZNF292 MUT-circZNF292 43 5] 5 miR-NC B{ miR-
23b-3p mimics L4 YL Z HRMECs, % 33 48 h Ji5 F Wk
O 2R P A T 4 7 5 00 4 L 114 9 ' 3R IO ko
1.2.7 Western blot E#; ] HRMECs ' bax . bel-2 2§
FIARXS SRah i S HESCHR [ 18 ] v ity 7 s, Wi 4 4% 4H 4
fd, PBS e, A 500 pl RIPA Zfif i 2L fif 41 L , 32
B S E 2R BCA 4 H o e 3 77) 30 A6 ) 2
HMEE . B 40 wg 85 H #E47 SDS-PAGE Hi Ik, K543 55
() 2 14 B S 55 BN &2 PVDF IS & o i 40 5 5% B g 4
WhEF P W b &l B A 2 b in A bax (13 800) | bel-2
(1:800)—$L M GAPDH #Hif&(1:1000)4 CH¢F 1T
B, PBST JEVE 5 M A AR, —Ht (123 000)37 CHEEH
1 h,PBST ¥t J5 ECL k3% % # . K H Quantity One
B E A KW AT KEE T UHEMER S NS
GAPDH 5 [ K BE B 19 LL (B AF 0 B A 2 1Y A X 3%
K,

1.3 SEileeirik

P 25 K BE 328 W 980 55 , bel-2 B 11 4% 4 K BE 38 W 1 5
(1), 240 bax 85 F A bel-2 5 [ AR XS £ ik
MMM T RAA R, E R ASRIT R (F=
105.707 \111. 835 .74. 515, % P<0.01) ; H v 5 1F % %}
PEZE AR LE , o W 41 40 B bax B AH X 3% 35 5 0 240 i
TR A&, bel-2 P AHXT RIX P B TR, 25
Bifr it (1 P<0.01) ; B 1 iy 1 70 i 3
B, 20 e bax H [ AH R 3R G5 B R A I UE T 3808
TR bel-2 25 1A X 3 3K i T T, AS [R50 R A
HAH A A 22 A et 2E 8 X (¥ P<0.05) (K] 2,
#£1),

1 2 3 4 5

})ax—----

D2 W ———

GAPDH WS WS WS S

Bl AEFEHEEHMEMBEP bax Fl bel-2 TG RIZBKE

LI 6 B2 52 B4 53:12. 5 pg/ml B MG 17 41;4:25. 0 pg/ml 15
HFEF2H 55:50. 0 pg/ml A HGE2H  bax:bel-2 3 X # [ ;bel-2: B 41
I B 9 -2

Figure 1 Electrophoretogram of bax and bcl-2 proteins expression
in HRMECs of different groups

glucose group;3:12. 5 pg/ml myricitrin group;4:25.0 pg/ml myricitrin

1: normal control group; 2: high

group;5:50. 0 pwg/ml myricitrin group  bax:bcl-2 associated X protein;
bel-2:B-cell lymphoma-2

T SPSS 210 B i 2 1 (3
IBM SPSS 74 W) AT S5 it 4 e ABF ) 1 "
TR SW BRI R IES  § 3 i
S8R, Bk xes Bk 2 ML EM ] [ I K
548 K0 245 58 2 S5 SR A S A o u’w‘ ' el f o ﬂ"i .
Ko, 22 2 () 240 Jf 0 T2 3 M OCER 1 3R v e T w T W e e W T W W
Pk MDA e B SOD WEHER RS ol o ®
b A SR P80 DR 3R 07 2% 43 BT, 41 1] G 9 I
BRI LSD-t {2k, P<0.05 K2l ) 1
1044 . 104 il o
2 #R ol ‘ o J *
il N ™. ) s NN Y,
2.0 R A A A 2 e PO s I s

RN T ARG 1 Rk B R

E 6 HEZH 40 e v bax 8 1450 K
JE B 55, bel-2 8 1 2% K B ek s 5 OE
BN HEZ L A, v o 4 A0 L bax A%

2 AEAFEHEHFEAABMATREXARE
R0 (G R T A A T O L
20 D:25.0 pg/ml HFHF 4 E:50.0 pe/ml M4

Figure 2 Flow cytometry of cell apoptosis in different groups

e B 2L A N S £ G W A
AEW X IR Bl €125 pg/ml il

Apoptotic cells increased

significantly in high glucose group,and the number of apoptotic cells decreased with the increase

TR JE W) 0 3, bel-2 4 R 1 T 0
555 5 B2 4 M 700 T, AL P bax 26

of myricitrin concentration

A:normal control group B:high glucose group C:12.5 pg/ml

myricitrin group D :25.0 wg/ml myricitrin group E:50.0 wg/ml myricitrin group
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*1 FEAXEHEEAMED bax F bel-2 EAENKRIZER BB T RLIL S (xxs5)

Table 1 Comparison of relative expression levels of bax and bcl-2 proteins and cell apoptosis rate among groups with

different concentrations of myricitrin (xzs)

4150 B A bax # [ ik bel-2 8 [ ik i AMPAT=H (%)
1F % B 41 3 0.18+0. 03 0. 80+0. 06 7.85+0.71

i B 2R 3 0.71+0. 05" 0. 18+0. 02° 20.40+1. 15*
12.5 pg/ml A7 41 3 0.55+0.04" 0.28+0. 04" 18.33+1. 12"
25.0 wg/ml A7 tfE 21 3 0.36+0. 04" 0.51£0. 04" 15.30+1. 03"
50. 0 wg/ml A7 11 21 3 0.23+0. 02" 0.72+0. 05" 10.31+1. 22"
F i 105. 707 111. 835 74.515
P <0. 001 <0. 001 <0. 001

S IR BRALATEE L " P<0. 053 SR 4LAT He, " P<0. 055 5 12,5 pg/ml B MFF4LATHE , “P<0. 055 25. 0 we/ml A4 HF 4L He L P<0. 05 (H[H 2

J7 25347, LSD-1 K )

bax:bel-2 #5¢ X & [ ;bel-2: B 40 i ik & 98 -2

Note : Compared with normal control group,*P<0. 05;compared with high glucose group,”P<0.05;compared with 12.5 wg/ml myricitrin group,°P<0.05;

compared with 25.0 pg/ml myricitrin group,

2.2 AN[E R A7 Mg 2 40 i MDA
‘Ziwf?%u SOD {if P4 e
RSN INT W N CiFi g 7]
T’&ﬁéﬂéﬂiﬂﬁﬂlﬂ MDA ¥ & & SOD {4
HARL R ZSF AR E L (F=
109. 651 ,135.020, ¥4 P<0.001) ; 5 iF
O RRZH BE A, R W 4 40 M MDA i
EZ*EU%E}F.%,SOD I M BB S BRI, 22
SE A G EE L (¥ P<0.05) 5 55
WE2H F 85, 25 AN [ 591 i 47 Mg 2 200 i o
MDA ¥ i 34 B & [ i, SOD 3% 1 {E 1
B TR, HL S R AR, & AS TR R
WM A A, 2R A SRR
(¥ P<0.05) (% 2),
2.3 AR R B A A A M rp
circZNF292 F1 miR-23b-3 #H % % & &
ttﬁ
X R | e W 2 AN [ 5 1 4
T@:ﬁ:éﬂéﬂﬂﬂﬂqﬂ circZNF292 F1 miR-23b-
3p AHXFFRIA B BK R 2E R A Gi it
2 Y (F=219.919,116.304, 34 P<
0.001) ; 5 1E & %I HE 41 A6 1L, = b5 41 21
i cireZNF292 #f X} 3¢ ik & B B [
ik, miR-23b-3p HHXF &3k & B B 75,
ERIWAE G E L () P<0.05) ;5
(SR AN NG == 77 3 =
circZNF292 AH X} & ik & ¥ 0 8 I+ &,
miR-23b-3p AH X} 33k & Y ] W FEAL, B
oy 55 B S A M, S [R5 S A A 4
I, 2R A IR X (¥ P<
0.05)(F3),

1p<0. 05( One-way ANOVA ,LSD-¢ test)

bax:bcl-2 associated X protein;bel-2:B-cell lymphoma-2

®2 B 7 4715 H A4 sh MDA R E 0 SOD &M@ L& (xs)

Table 2 Comparlson of MDA concentration and SOD activity among groups

with different concentrations of myricitrin (x=s)

a5 A g WK 50D i i
(mmol/L) [ pmol/(min - L) ]
IEH X B4 3 124.39+12.02 207.36+12.03
b2 3 350. 00+22. 39* 47.89+ 4.50°
12.5 pg/ml 7417 41 3 306. 07+16. 20" 80.26+ 6.55"
25.0 we/ml 4711521 3 247.74£12. 45™ 141. 62+ 9.51"
50. 0 pg/ml #1201 3 166. 51=11. 98" 173. 47 13. 42"
F {4 109. 651 135. 020
P14 <0.001 <0.001

T 5 E B RALM L, P<0.05; 5 BB AR 1, P<0.05; 5 12.5 we/ml 4% i 1 20 46
I, P<0.05;%5 25.0 pg/ml GG 2 AH LG, P<0. 05 (P I 2 J7 24347, LSD~ K %) MDA
P s SOD . 8 S AL 1 B AL il

Note ; Compared with normal control group,®P <0.05; compared with high glucose group,l'[’<
0. 05; compared with
myricitrin group,®P < 0. 05 ( One-way ANOVA, LSD-¢ test)

superoxide dismutase

12.5 wg/ml myricitrin  group, P < 0. 05; compared with 25.0 wg/ml

MDA : malondialedhyde; SOD:

£3 ARFANEHEEHMAMEP circZNF292 1 miR-23b-3p X RiXE

PE % (xs)
Table 3 Comparison of relative expression levels of circZNF292 and miR-23b-3p

among groups with different concentrations of myricitrin (xxs)

28 51 FEA R circZNF292 miR-23b-3p
N eapiskiil 3 1.00+0. 01 1. 00£0. 06
[T 3 0.2520. 02" 2.34+0.10°
12.5 pe/ml #5841 3 0.39+0. 04" 1.89+0. 08"
25.0 pe/ml M HEH A 3 0.57+0. 04" 1. 6020. 06"
50. 0 pg/ml 474 11 241 3 0.79+0. 05" 1.36+0. 10"
FAl 219.919 116. 304
P <0.001 <0. 001

5 0E X B M L, P <0.05; 55 @ M AR 1L, PP < 0,055 5 12,5 we/ml 45 1 20 A0
I, P<0.05;5 25.0 pg/ml A HF 4R 1L, P<0. 05 (%L [F % Iy #ﬁﬂ‘ﬁ,LSD-z F3) miR;
N RNA

Note : Compared with normal control group,*P <0. 05; compared with high glucose group,”P<
0. 05; compared with ‘P <0.05;
myricitrin group,"P<0. 05( One-way ANOVA ,LSD-/ test) miR ;microRNA

12.5 pg/ml myricitrin  group, compared with 25.0 pg/ml
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2.4 HRMECs H circZNF292 5 miR-23b-3p # [1n] 2 &
ISk

Starbase T i 7% circZNF292 5 miR-23b-3p Z[H]
M HANP S AF A LA G A (] 3) o HedE e WT-
circZNF292 4 fifd Hf , miR-23b-3p 41 AH X} 5% 36 2 i % 1
>4 0.35+0. 03, B i {KX F miR-NC 41 0.96+0. 09,
ERA G E X (1=11.137,P<0.05) ; jij 5 5
MUT-circZNF292 41 ffd 47, miR-23b-3p £ Fl miR-NC 41
AR %€ Ot 2R il 3% M 43 3]y 0.98 £0.08 Fi 1.00 +
0.11,Z R THKIT4E XL (1=0.441,P>0.05) ,
2.5 KA circZNF292 5 YL 2 cireZNF292 il miR-23b-3
AT 2% 35 1 DA K A B 0 T4 D0 L 3

5 peDNA 4 %8, peDNA-cireZNF292 41 4 Jifl
circZNF292 A % 3 35 & B B 7+ & , miR-23b-3p #f X%
REW RN, 2R YA Gt R L (1=13.874,
13.668,% P<0.001), 5 pcDNA 4 H %, pcDNA-
circZNF292 21 bax & [ AH X 2% 15 5 A1 40 Mg 0 T2 % B I8
TFE, bel-2 A X RIAEV B A&, 22 R YA ST
2% Y (1=8.133.9. 046 ,13.070,% P<0.001) (&l 4,
5,%4),
2.6 AJA] circZNF292 %% Yt 24 40 i *f MDA ¥ & I
SOD i Pk b4

5 peDNA 4 H %, peDNA-cireZNF292 41 41 Jifl
MDA ¥ B2 W] 2 5, SOD {EPEE U B PR, 2R F
Giil i L (1=11.281.15.585,%) P<0.001) (£ 5),

CUUAUCUUACCUCUGAAUGUGAA 3’

HERERE
CACCAUUAGGGACCGUUACACUA 5’

WT-circZNF292 5

miR-23b-3p 3

MUT-circZNF292  5' CUUAUCUUACCUCUGCGGAAACA 3’

3 circZNF292 5 miR-23b-3p F 5| HE4 X &
B 7R cireZNF292 5 miR-23b-3p 17 £E 45 & 1 14
miR : {7/ RNA;MUT . %875 %I

Figure 3
23b-3p
between circZNF292 and miR-23b-3p
microRNA ; MUT : mutant type

Starbase i il
WT. B 4 7,

Complementary sequences of circZNF292 and miR-

Starbase prediction showed that there were binding sites
WT. wild type; miR:

*x4

pcDNA 2

hax —

peDNA-circZNF292 41

B4 A [E circZNF292 #AMBATHXERRIEEKXE
bel-2 A6 X 78 [ ;bel-2: B I bk 98 -2

bax:

Figure 4 Electrophoretogram of apoptosis-related protein
expression in different circZNF292 transfection groups bax: bcl-2
associated X protein;bcl-2;B-cell lymphoma-2
L o Q1-UR] L T Q1-UR
10° 10°
< 106 HRLE
& &
F F
109 1044 )
10 ﬁ 10} &
0 Jor-LUBEET a1-LR 0 Jor-L L% [
010° 10 1F  10® 10 010 10t 1 100 107
Annexin FITC-A Q Annexin FITC-A @
Bl 5 7F[E circZNF292 #fHAMMBA TR HAME pcDNA-

circZNF292 4 -4 i 80> F pcDNA 41 A.pcDNA 4] B.pcDNA-
circZNF292 1

Figure 5 Flow cytometry of apoptosis in different circZNF292
transfection groups
pcDNA-circZNF292 group than pcDNA group
pcDNA-circZNF292 group

The number of apoptotic cells was smaller in

A pcDNA group B:

2.7 R[] siRNA % U 28] 2 Jf T2 0 b A

e AL A0 M bax 2% K B B5 , bel -2 25
21 K P B 55 5 A A AL R Mg A +siR-NC 41 40 i
bax 5 [ 2545 K BE W] 5208 55 , bel-2 85 11 4501 K B2 W] i
W5 5 5 M AL DA A +siR-NC 4L b4, o i 7 +
siR-circZNF292 20 41 il bax £ [ 2545 JK FE B 51, bel -2
PSR S (K 6) . s it i
T +siR-NC 4 1 4% #F 1 + siR-circZNF292 2H 41 Jfd
circZNF292 .miR-23b-3p .bax & [ 1 bel-2 & [ A0 X %

BEEMPHTRERLE, ZRYARITEEX

A circZNF292 #3448 circZNF292 71 miR-23b-3p Xt XA 2 ARATERATHXEAREEL B (x5)

Table 4 Comparison of relative expression levels of circZNF292 and miR-23b-3p, cell apoptosis rate and apoptosis-related

protein expression between different circZNF292 transfection groups (x=s)

2531 FEA B circZNF292 miR-23b-3p BT (%) bax bel-2
pcDNA 41 3 1.00x0. 02 1.00x0. 01 22.63+1.43 0.70+0. 08 0.19+0. 03
pcDNA-circZNF292 44 3 2.61£0.20° 0.52+0. 06" 13.24+1.09° 0.28+0. 04" 0.63+0. 05"
t {8 13. 874 13. 668 9. 046 8. 133 13.070
Py <0. 001 <0. 001 0. 001 0. 001 <0. 001

T (ST REA 156

Note : (Independent samples ¢ test)

miR: /N RNA;bax:bel-2 #5¢ X 2 M ;bel-2: B 20 it bk T4 933 -2
miR : microRNA ; bax : bcl-2 associated X protein ;bel-2: B-cell lymphoma-2
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R 5 [ circZNF292 ¥ 346 40 it MDA iR EE 0

SOD & Lb 3 (xxs)
Table 5 Comparison of MDA concentration and SOD activity

between different circZNF292 transfection groups (x=s)

o MDA ¥ Jif SOD 3 M
415 BEAAL N !
(mmol/L) [ pmol/(min - L) ]
peDNA 21 3 354.47+21.52 47.82+ 5.65

pcDNA-circZNF292 44 3 194.21+11.93" 161.20+11. 02"

11.281 15.585

t {8

P
TE (ML REAS ¢ K280 )

Note: ( Independent samples ¢ test)

<0. 001

MDA : 7§ [ ; SOD : it 4 1k ¥ 1 fL i
MDA ; malondialedhyde; SOD .

<0. 001

superoxide dismutase

(F=163.188.107. 321 .85.623.59.310.96. 786, 1} P<
0.001) ; Hrp 5 =4 2 A0 4% 1 4 +siR-circZNF292 4] b
B, B 4RI M +siR-NC ZH 40 Jfd o miR-23b-3p .
bax % [ AH X % ik B M40 M 8 T R W B R,
circZNF292 Fl bel-2 25 FIAHXT ik B W Th s, 2 58
AT E R L () P<0.01) (& 6,7, 6),

107 107
oo Q1-UR " JaroL Q1-UR
10° o 10 o
£10°4 < 10° 4
w w
[ [
T T
104 104 2
3 3 a
o >
0 1L Q1-LR 0 ForLl’ Q1-LR
_ = - - - -
010 10t 1f 10 10 010° 10 1F 10 107
Annexin FITC-A @ Annexin FITC-A @

2.8 R[] siRNA % G4 40 ifg B MDA ¥ B & SOD 7%
P H A

B A M AL A A +siR-NC 41 Az M +
siR-circZNF292 ZH 4 s rh MDA ¥k i F1 SOD 3 P 3
R H, 22 R A Gt L (F=49.375.149. 745, ¥
P<0.001) ., 54 +siR-NC 4 %5, # #3 FF +siR-
circZNF292 #1 MDA ¥ B 2 F &, SOD i M {H BH
AR, 22 R A G2 8 (3 P<0.05) (£ 7).

1 2 3 4

bax SN S s -
D2 s W W —

CAPDH [_——s— s— s—

B 6 A[EsiRNAZELAMMBABATHXEAREEKXKE 1. 850
2 AU ;3 M MG HE +siR-NC 4 ;4 4% 5 1 +siR-circZNF292
bax:bel-2 #13& X & [ ;bel-2: B 40 Jift i £ 98 -2

of

expression in different siRNA transfection groups

Figure 6 Electrophoretogram apoptosis-related  protein
1: high glucose
group ;2 : myricitrin group ;3 : myricitrin+siR-NC group ;4 : myricitrin+siR-

circZNF292  bax:bcl-2 associated X protein;bcl-2:B-cell lymphoma-2

107 g 107 4
Q1-uL 01-UR a1-uL Q1-UR
10° o 10° o
10° 4 < 105
w
1 [
T
10% o 104
i
108 1 10° 4 4 i
o 4 - 0 4 A
Q1-LL 01-LR Q1-LL Q1-LR
_ — - : T T
010° 10t 1 10® 107 010 10t 1f 10® 107
Annexin FITC-A Annexin FITC-A

B 7 7 siRNA BLAMMBATRIEME Bl AR MRS T RBA MM +siR-circZNF292 41 A mfidl B4l C.fg

HEF+siR-NC 24 D : 4 HF 15 +siR-circZNF292

Figure 7 Flow cytometry of cell apoptosis in different siRNA transfection groups

The number of apoptotic cells was smaller in myricitrin group than

myricitrin+siR-cirCZNF292 group  A:high glucose group B :myricitrin group  C:myricitrin+siR-NC group D :myricitrin+siR-circZNF292

%6

A siRNA #5448 circZNF292 1l miR-23b-3p AW REE AREATERBATHXBEARIEELE (x5s)

Table 6 Comparison of relative expression levels of circZNF292 and miR-23b-3p, cell apoptosis rate and apoptosis-related

protein expression among different siRNA transfection groups (xzs)

25 51 REAS circZNF292 miR-23b-3p P (%) bax bel-2
= 1.00£0. 03 1.00+0. 01 22.71+1.29 0. 69+0. 06 0.18+0. 03
Pt A 4 3 2.97+0. 15 0.46£0. 05" 9.98+1.07" 0.24+0. 02° 0.71+0. 05"
W HETE +siR-NC 41 3 3.0120. 20 0.47+0. 04 10.02£1. 15 0.23+0. 02 0.72+0. 08
¥ M5 +siR-circZNF292 41 3 1.64+0.10" 0. 80+0. 06" 17.29+0. 78" 0.50+0. 05" 0.35+0.03"
F A4 163. 188 107. 321 96. 786 85. 623 59.310

P 1 <0.001 <0.001 <0.001 <0.001 <0.001

T S E LA I, P<0. 05; 5 B HE T +siR-NC 4147 L, " P<0. 05 ( 2 P 26 )5 22 43 07, LSD-t K )

% X B [ ;bel-2: B 4k B -2 siR-NC /N4 RNA-BF 1 % BE

Note : Compared with high glucose group,*P <0. 05 ; compared with myricitrin +siR-NC group,”P<0.05 ( One-way ANOVA, LSD-¢ test)

SiRNA /T4 RNA ;miR : 4%/ RNA ; bax ; bel-2 4

siRNA ; small

interfering RNA ; miR : microRNA ; bax:bcl-2 associated X protein;hcl-2:B-cell lymphoma-2;siR-NC :small interfering RNA-negative control
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£ 7 [ siRNA #HMEH MDA KE SOD FfEE

PE B (xxs)
Table 7 Comparison of MDA concentration and SOD

activity among different siRNA transfection groups (x=s)

pew K s
L 3 347.23+25.43 48.55+ 5.99
LR 3 159. 82+17. 15 181.07+10. 06"
WM F +siR-NC 41 3 155.41+19. 84 186. 12+ 9. 96
W MFFE +siR-circZNF292 41 3 254.10+25. 99" 133.69= 9. 45"
F Y 49.375 149.745

P <0. 001 <0. 001

5 BHALM H U P<0. 055 5 B 1 +siR-NC 41K 1, " P<0. 05 (3
K 225081, LSD-t #5585 )  siRNA . /NT- 4 RNA; MDA i —f#%;SOD ;
i AL AL 5 siR-NC . /N T3 RNA-BI 13 17

Note: Compared with high glucose group,”P < 0.05; compared with
myricitrin + siR-NC gr()up,l'P < 0.05 ( One-way ANOVA, LSD-¢ test)
siRNA: small interfering RNA; MDA : malondialedhyde; SOD: superoxide

dismutase ;siR-NC: small interfering RNA-negative control
3 i
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