CN 43-1262/R " [E s fikalifb 44 ids 2021 455 29 55 7 # 573

[XEHS] 1007-3949(2021)29-07-0573-06 - SIS .

W AEPE @ U miR-22 PRYY ox-LDL i 1)
M i Jok PN 13 AT 403 4%

KL, XIEE, HX=
(BREWHZERRHAA, TkAG4HEZT 071000)

(X8R % ¥, FHRAL®R, mR-2; @EAT;, XERAR

(i E] BH K85 Rt AARIRE ZIEE G (ox-LDL) ¥ 49 B 55k ) & 20 1 EA. hy926) 345 49 %
Fa T REALH, Fik KRB P BA BB T EIER T ox-LDL # F 49 EA. hy926 4 e, & A 4m i3t 48 % ( CCK-
8) VAR AR o R AW ta L E Sy Fa B T, F B3R F PCR(RT-PCR) #4&M) miR-22 & A K -F, BB % 5% R M
7% (ELISA) A&l 28 f3g 7 £ b P 3R 5L B T o( TNF-o) #e & 28 J0 A% 6 (TL-6) KT, 453 miR-22 & h LB
EA. hy926 2m it F miR-22 % i K- KA & kaml Eif miR-22 5% ox-LDL % $ 44 EA. hy926 @ 345 %9 % v
SR A F IR T ox-LDL 5599 EA. hy926 ) tale i 2 R 5905 AT R 2 EBIK, ol sk Lk
P TNF-a A IL-6 & R F %k, miR-22 & ik B F 5 (P<0.05), LA miR-22 & ik &, ox-LDL # $ %9 EA. hy926
TR LR P TNF-a A7 IL-6 2 B R X Bk, e A E R R HF A4S, AR B EFHIK(P<0.05), &t #¥ik
AL .2 ox-LDL 5 F- 09 Br#% Bk 1 L 20 I8 A= Ko RO, AU T4k 55 38 miR-22 Rk A %
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Tirofiban protects ox-LDL induced umbilical vein endothelial cells injury through up-
regulating miR-22
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[ ABSTRACT] Aim  To explore the effect and possible mechanism of tirofiban on oxidized low density lipoprotein
(0x-LDL) -induced injury of umbilical vein endothelial cells ( EA. hy926). Methods Low, medium and high doses
of tirofiban were applied to ox-LDL-induced EA. hy926, and cell viability and apoptosis were detected by cell counting kit
(CCK-8) and flow cytometry, respectively. The expression of miR-22 was detected by real-time fluorescent quantitative
PCR (qRT-PCR). Enzyme-linked immunosorbent assay (ELISA) was used to detect the levels of tumor necrosis factor
alpha (TNF-a) and interleukin-6 (IL-6) in cell culture supernatant. ~miR-22 mimics were transfected into EA. hy926 to
up-regulate miR-22 expression, and the effect of up-regulating miR-22 on ox-LDL-induced EA. hy926 cell injury was detec-
ted by the above method. Results After tirofiban acted on ox-LDL-induced EA. hy926 cells, the cell survival rate was
significantly increased, the apoptosis rate was significantly reduced, and the content of TNF-at and 1L-6 in the cell culture
supernatant was significantly reduced, the expression of miR-22 was significantly increased (P<0.05).  After up-regula-
ting the expression of miR-22, the content of TNF-a and IL-6 in the culture supernatant of EA. hy926 cells induced by ox-
LDL was significantly reduced, the cell survival rate was significantly increased, and the apoptosis rate was significantly re-
duced (P<0.05). Conclusion Tirofiban could alleviate ox-LDL-induced apoptosis and inflammation of umbilical

vein endothelial cells, and its mechanism may be related to the up-regulation of miR-22 expression.
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& As PRI FEN R BB PR —Fh m sk
U/ d 2, BE 5 1 /N Al B M B ( glucoprotein
b/ Ma,GP M b/ Ma) 52 A 0] 345 5 HAT i 1.
ANHRBEEE S HY I B R) 490 1 o A R A A, T
AR S T AR 2l ok e it £ G i BB R S5 O L
B KA A, A BRI A A (oxidized low-
density lipoprotein, ox-LDL) YE & As A9 3= % 15 [
#,Hi#id5 ox-LDL 5Z K 1 (ox-LDL receptor-1,
LOX-1) Z55 17 SR A 7 28 R o0 7 R s A
PR AR A5 B AR PEE i R LOX-1 3Rk
it ox-LDL 55 14 145 P9 B 40 & 5 A B g
SR, HAE ox-LDL 755 09 1ML 487 PN B 40 M 43 4 vh e o4
ToAIHTRAE A AR WAHAE . 87y RNA ( microRNA |
miRNA)FER A B R S 5% KRB RF
HEMALLIA K, As REWEIT miR-22 £k
R, B miR-22 AT 5 AE P 0 W, B0 TN B
ALY T ORI A S i LR B AR PERT ox-
LDL 75 S (9 5 ik oA Bz 40 451 45 . miR-22 Rk Y52
Wiy , 3 — 2 B B HEPEDT As 1 TT BEBLT .

1 #RFTTE

1.1 FE#HH

A H W K 48 B EA. hy926 T A [E S AL
FRARE 0 DMEM B A e 4 v H-#E R
Rgelly T R XE 8 5% £ BHECE R 2 F 5 ox-LDL
(RERE2.0 /L)W ThTEREXZTEN N &
B % % 4E 98 (k5 100646-201903 , 45 & 95.9% ) 1
TR ER 2 & T B miR-22 A% L4 (miR-
22 mimics) .mimics [A M % B (miR-NC) ¥ b ¥ 35
F G AA R AR EEA AW T LiEHE A
O8] 3 Trizol KA JEBEE A V-FREER K K & (An-
nexin V-FITC) Z8 8 A -4 X A & W T LEZ =
ii%&*’ﬁpﬁﬁx\ﬁ], H"Fi@%%@% OL(tumor
necrosis factor-a, TNF-a) | & %8 jf. /> & 6 (interleukin-
6,IL-6) B BK 4 9 RO IR 58 ( enzyme-linked immu-
nosorbent assay , ELISA ) i 7| & W T 8 7 2 iR 4 41 &
KA AT R Ki67 37 E ik | IR Caspase-3 %
SR LA RO B B e B L A B (glyceraldehyde
phosphate dehydrogenase , GAPDH) 40 f& . 470 /) i IgG
Z T % [ Santa Cruz %,
1.2 #REIEs

EA. hy926 % i1 5% A 4 10% Fb 4 ik 1% & -4
B NALA K DMEM 5 5= & T 37 C .4 5% CO,
WERARERETIE R, YHARESEN 80%

WAL 4 B RER, B2 RESLFHEIE K
=Ko
1.3 o EFALIE

Frxt B £ K B EA hy926 4 AT 6 FLIR,
AAFTEA HAAETEER T A EL,
Xt PR A ] IE R IR A A AL ] A 50 mg/L ox-
IDL 3 55k * s % Z AR K o A B4 0 5 T
F 41020 7230 mg/L By % ZAEHERE SRR T 6
h J&, 1\ 50 mg/L ox-LDL, % %140 3% % 24 h, ¥k
Sm o EE R, N T @ FE, R T, Ki67 fr
Caspase-3 & B .miR-22 & ik KT,

KT % B 2E X ox-LDL % 5 09 JiF 8 Bk W
20 g PR 37 8 1B R AL, 2 A7 ox-LDL+miR-NC 41 | ox-
LDL+miR-22 41, ox-LDL+miR-NC % .ox-LDL+miR-22
28 47 4 5 %2 miR-NC .miR-22 mimics B EA. hy926 41
MR 450 mg/L ox-LDL By 3 R i 3 55 24 h, 40
HAOF B4 T % EA. hy926 48 i 4% BB B R 2x10°
AR 6 FLAR, Al A LipofectamineTM 2000 #
miR-NC ,miR-22 mimics 2 5 # 4 £ # & £ % 50%
B EA. hy926 0, TfiiE3ERIEFESRO6h fE, Bk
HHEIERW, L8 h Rk Emp#tiT T —F
1.4 CCK-8 kM4 paiE

B 5x10° /> EA. hy926 % 1 8 F# T 96 FLAR , #%
RS o A AT 4 M AL FE 5, A FL A N 10 pl. CCK-
8,37 CEBFERBBEF2h, UXAFLHEE,
B AR BDUAS I & FL 450 nm 4 %K ot Z 18 ( absorbance,
A, WHERGFEFE, ARGEEFE = (Ary/
A ) x100%
1.5 X4 Ra AR+ 28 AR T

Yo &4 4 EA. hy926 40 i, 5% B #h % oF Ok %
Ja KR 4 A G O B 1..0x10° AN/ mL By 348
B, WRAAG N AN 100 WL 0 82, H G 45
AN 5 wL Annexin V-FITC 5 uL BALF ¥ (PI) , %
LI E 15 min, # v 4 A % 0 TR 400 pL, B A
e RS = VN R b o L I e - [y = 3 R
BrER i AT E 2,
1.6 H#patEsR EiF il TNF-o F1 [L-6 7K F4

7 B8 S e 40 4 4L FE 48 )5, 3 000 1/min B AL
10min EHMIER LFR, FRAAEETERT
7 20 min & B BA IROR IR ANAR AR ARV &R AR
HEAYBHAT RN ANTE, 2R E MR %
%o B mNES A B,37 CHEALER 15 min, &
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FLAm N k& 15 min WA 450 nm K A E &
#y o % JZ (optical density, OD) 18, 4R 4& 47 V& # 11 &
TNF-a 2 IL-6 K F,
1.7 Western blot #&illl Ki67 A Caspase-3 3Ri%

RIPA Mgk Tk PR fmpkFamEza, =
M FRETERSAH, REENEAEE, WA
B 2x EHZ W, E T AR 100 C & 3 min, A
HEZFRER, WBEKHE30 pg EAMFEEEH,
#% #8100 V120 min AT+ = b2 250 B 44 R 7 4 Bt
MRkt ik, ARG R AAGERREHERE
400 mA # f£ 30 min, JH 5% 4 fuvE @ & & 37 CH
HHBAEEEL h,4 CIEE —H(Ki67 ,Caspase-3
H1:500 FB) 7,37 CHEHE 4 (1 :2000)
lh, BEANWMANFRAALECRAHATER., U
GAPDH % W % ,Image ] % ¢E 41 B 92 & &K E 1,
LE#EAYS GAPDH K EEMNIEXR T HWE A
A REKE,
1.8 SRR EE PCR &M miR-22 RikKF

Trizol ¥ 2 B EA. hy926 41 jf % RNA, £ sh 4o
KB E K E R, R R cDNA & Fl, 2Bt
%% & & PCR (qRT-PCR) 3% # Ml miR-22 % ik K
2788 M miR-22 A AT & A B, miR-22 FF
514 7 7] H 5'-GGGGGATCCCTGGGGCAGGACCCT-
3, T#H S 4 F 5 A 5-GGGGAATTCAACGTAT-
CATCCACCC-3', W% U6 L5 41 7 7] 1 5'-AGAG
AAGATTAGCATGGCCCCTG-3", izl 4 7 71 & 5'-
ATCCAGTGCAGGGTCCGAGG-3',
1.9 SitESH

Bt AR & B SPSS 21.0 B tE A 4L 32 23
BB B EA AU xxs £ 7, P04 8 e 8k A

SR I % 4 LB R R B R 4T,
— % 41 8] 0 P L B R Bl SNK-q /%2, P<0.05 4 %
RARITFEXL,

2 # R

2.1 B FIEVEXT ox-LDL SR EA. hy926 4HHiE
N BTN

X IR L8, BRI ZH EA. hy926 4 it 77 35 %
R, AR YE TR B TS (P<0.05) ; SR
I, BB AEPHIE  h E R AL EAL hy926 4 il
FEIE 0 2T A A TR 0 2 IR (P<0. 05)
BB ARPHE 416 EA. hy926 40 M 77 1%
BT R ERAE R EE(P<0.05; & 1 Al
K1),

F 1. BFIEYIXS ox-LDL F55 9 EA. hy926 ZHAf
EEVEATHRE(n=9)
Table 1. Effect of tirofiban on cell activity and apoptosis in
EA. hy926 cells induced by ox-LDL(n=9) {7 .%

i PERTES AT R

xof R 100.00+5. 16 8.06=0. 65
FERIZ 50.18+2. 12° 26.30%1.56"
B AEPHIL 61.44+2.24" 22.17£1.02"
BY AP a 74.10£3.03" 17.03+1.09"™
b E =i = 87.69+3.71"  11.96+0.97"
F 302.039 407.937

P 0. 000 0. 000

Hia g P<0.05, S MLAAALL ;b S P<0.05, SEIRIZAA L ;¢
9 P<0.05, 5B AEPHEHI B AL ;d 8 P<0.05, 582 kP
Fl AL,

105 105 10 10' 10'g
1035 103—; 103-2 103-; 10%
T 102: T 102~: : T 102: T 102-: - T 102-:
1015 - 10:2 ' 10'£ o 10:: & g 10*_5 .
10"10; S A 100103 Mo 0 100 10¢ 10010‘; Yo 10e 10° 10¢ 100100' Mo 0 100 10° 100100' Pt T S
Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC
MHERZA HERIH BT R EAH CEEL ] BT FUESTER
B 1. #Z4EPERT ox-LDL ¥ 58) EA. hy926 ZHAE T X A0
Figure 1. Effect of tirofiban on apoptosis rate of EA. hy926 induced by ox-LDL
2.2 B FIEVEX ox-LDL FE S EA. hy926 A F25A & P, Caspase-3 TR IL B FH T (P<

Ki67 #A Caspase-3 & BRIiEHIZ M0
S5 R g A4 EA. hy926 4 Ki67 &

0.05) ; SRR LA, & B HE PR b ) = 4
EA. hy926 4fi ] Ki67 4 1 33k .3 7+, Caspase-3
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HHRILEEFEIC(P<0.05) ;B P HEFHIC b =5
2 A EA. hy926 41l Ki67 il Caspase-3 % H %k
ZE5H W (P<0.05;12) .

AR QRN 4
& &
& &8
A
EAE S
KIiB7 s — o— — —
Caspase-3 s S S a— a—
GAPDH e s S a— —
1.0 = X ER4H
° oERIZH
0.8 = 2 FIEPHEFIEA
i - BB IEA
1 0.6 » BB IEMRFIEA
11
& 04
{a
By 0.2
0.0

Ki67 Caspase-3

[ 2. Western blot #illl Ki67 #1 Caspase-3 & B IR IA
a} P<0.05, 5% IZALAALL ;b 2 P<0.05, SR L
¢ P<0.05, 58 B BHEF AT ;
d 4 P<0.05, 58X AEIEh5 A AH L
Figure 2. The expression of Ki67 and Caspase-3
was detected by Western blot

2.3 BHFIEVEXS ox-LDL 5 S8 EA. hy926 £8ff rh
KIEFEF R miR-22 FixKEB S0

ST RRL H g, BRI 4] EA. hy926 40 i 8% 57 i
HOTNF-a fil 1L-6 7K & 2 FF 5, EA. hy926 4 i
miR-22 FRIKIKFRRAK (P<0.05) 5 SHIAIH LU #, &
BARPE 4L EA. hy926 40 i 5 37
TNF-o I IL-6 7K i 3 F A1, EA. hy926 2 /it miR-
22 FIKIRFTH R (P<0.05) BB AR EAK | i )
T 2H A 20 5 SR W P TNF-o0 1 1L-6 /K V-2 5H 1B
EM A miR-22 RIKKFEF LA BEFEM (P<
0.05;%2),
2.4 miR-22 3 ox-LDL S H EA. hy926 ZHARTE 1%
AT BN

XTI 8, BRI 2 EA. hy926 21 miR-22
PR A A Ki67 SRS W AR, 0
4 Caspase-3 8 [13R1K8 0 E T+ 151 (P<0. 05) 5 S
A ox-LDL+miR-NC 41 H %5, ox-LDL + miR-22 4
EA. hy926 Zi il miR-22 Fik 716 % Ki67 HH %

KR E T, A T % Caspase-3 FEH R ik B 3%
FAAR (P<0. 05,2 3 FIE 3) .

xR 2. BFIEYIX} ox-LDL 557 EA. hy926 ZHiE
RIEEF R miR-22 RiEMFI (n=9)
Table 2. Effect of tirofiban on inflammatory factors and
miR-22 expression of EA. hy926 cells induced
by ox-LDL(n=9)

| miR-22  TNF-o/(ng/L) 1L-6/(ng/L)
Xf R 1.00+0.08  157.85+5.24  85.91+2.41
FEAIZH 0.24+0.02° 557.82+6.83" 476.30+5.65°
LA
?fjw fi 0.36+0.03"  470.04+6.51" 327.26+5.37"
blp=-¢il
BB
fgjkj 3 0.51+0.04™ 365.63+6.06" 262.05+4.09"
JlEEeE
PE
gf 1 9E 0.70+0.05™" 234.20+4.29"" 153.86+3. 16"
il
F 341.390 7 074. 696 11 201.739
P 0. 000 0. 000 0. 000

a9 P<0.05, 53 HRALARLL ;b i P<0. 05, SEIF AL ;¢
A P<0.05, SEDAEPHER EAM L d B P<0.05, 5D LY H
FIELHAA L

% 3. miR-22 3 ox-LDL % S#J EA. hy926 40k
EAVRATHRME(n=9)
Table 3. Effect of miR-22 on cell activity and apoptosis
in EA. hy926 cells induced by ox-LDL(n=9)

! miR-22 FER/ % TR/ %
Xif W 2] 1.00+0.07 100.00£3.01 8.04+0.69
LRI 2 0.23+0.02" 50.24+2.16" 26.39+1.59"

ox-LDL+miR-NC 20 0.23+0.02 50.21£2.12 26.30+1.57
ox-LDL+miR-22 4 0.87+0.05" 80.72+2.74 13.57+1. 04"

F 739.720 838.013 470.398

P 0.000 0.000 0. 000

H:a N P<0.05, 54 BAMEL ;b N P<0.05, SHRIA AL ;¢
i P<0.05,5 ox-LDL+miR-NC ZH#H 1t

2.5 miR-22 3F ox-LDL iE-S A EA. hy926 A 5
fiE B F B 5 M

Exf BALH o #5, BEARUZ EA. hy926 40 i 5% 57 Wk
Ht TNF-o il TL-6 7K F 5 35 FH 5 (P<0. 05 ) 5 S5
ZHAN ox-LDL+miR-NC ZH %, ox-LDL + miR-22 41
EA. hy926 ZHMI35 350 F TNF- F1 1L-6 /K ¥ i 2
iR (P<0.05;5%4),
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Annexin V-FITC Annexin V-FITC

XTERZH R
0‘%7 ‘il"&
& &
B o @ VX@\ \/X&Q
& & P
& F &
Ki67 z
Caspase-3

GAPDH =~ e e a— —

¥) 0.8
w
® 06
£ 04
I
M 0.2

Annexin V-FITC
ox-LDL+miR-NC4H

Annexin V-FITC
ox-LDL+miR-224H

m XfHE4H

a OHEEIA
m ox-LDL+miR-NCZH
2 OX-LDL+miR-224H

bc

Caspase-3

& 3. miR-22 X} ox-LDL % 5#) EA. hy926 ZBAET-% (A) & Ki67, Caspase-3 & B RiA (B) KT
Figure 3. Effect of miR-22 on apoptosis rate (A) and expression of Ki67 and Caspase-3
protein (B) in EA. hy926 cells induced by ox-LDL

% 4. miR-22 %t ox-LDL S EA. hy926 £H At 5
RIEEFRIZM (n=9)
Table 4. Effect of miR-22 on inflammatory factors in
EA. hy926 cells induced by ox-LDL(n=9) . .ng/L

x| TNF-« IL-6

Xof B2 158. 12+5.42 85.38+2.46
R 559.34+6.74"  477.12+5.76"
ox-LDL+miR-NC 4 557.92+6.90  476.315.65
ox-LDL+miR-22 41 286.38+4.59™  204.53+2.95"
F 10 151.328 17 606. 596
P 0. 000 0. 000

T ialy P<0.05, 5XTHRZAHLL ;b 2 P<0.05, SEEAIA M L ; ¢
b P<0. 05 ,Lj ox-LDL+miR-NC ZHAH

3 4t i

WFFEIAA , ox-LDL 551 PN B 40 JEa 452 405 A
Je As RAEMIRSIN R, Pk, 30 ox-LDL 55/
B A8 5 AT BER BT As 1 — R B AR 7 5

BB APy — i AL/ MR 24 iR |
FEHIT SR 3 ik 2 A Ak 8 22 BOE R B kA
AJARYY ( percutaneous coronary intervention, PCI) , Xf
WA PCI AR BIISE TR A B, B2
Al S LA N 2 A K I T (vascular endothelial
growth factor, VEGF) F= 4= | JIl 38 P4 Bz 410 Bt 3% 56 Al it
B A TNF-o 3755 1Y 4080 08 1, 42 7 9 B2 20 e

EORSZ AN AE PR N B AR AR R AR IR
TR ox-LDL 75 (1 PN B M I T L ST S o S H:
TELEMLR 1 R AT A1, Ki67 A b — R b s, HoAe
Gl .S . G2 WHLA A 22 43 B 1A 91 34 4 43k i
TE GO AN RIR 2 a0 4 e 3% G A 35 . M
TR B 5 Rk 5 R Tk B G TR TR AR
A, Bel #13¢ X 5 1 ( Bel-associated X protein,
Bax ) 1 J8U5E SR A4 DA 40 Jf 5 2 % 8 b AR I, 5 3 2k
LR AL, e FEAN A (3R C R 4 il o b
fil % Caspase i&842 , £ ¥ Caspase-3 116 A4 7 T
DY RBRE SR R ANV B R B A BEAE
T ox-LDL i3 F 19 EA. hy926 41l Ji5 , 40 i 77 7% % |
Ki67 & R IK 8 E T m, WM T R Caspase-3 &
P15 5 FRAIG, SR 2 AR ] 8% ox-LDL 5%
f EA. hy926 AT, ARFTEH, As & —Ff 22 [N
RS RAESR " AFFI R, P I
il ox-LDL 5 3 (1 S AE AR A T TNF-o H1 TL-6 (1 F¢
o B % AR BE AT AR 3 o 0 ) S8 RE S AN BT A
T FHORIBAR ox-LDL 1755 A9 L4 PN B 240 45 4% .
miRNA 2K ZIAREIE GRS RNA , Hd i 14 17
mRNA [ AL/ BN 8 A B S S5 A A
RTINS 22 T AR A L B R R 2200 il Il A8 P05 1Y
DIRe A4 K, WF9E R, B Il P9 1 (ischemia/
reperfusion, I/R) K EURNAIZH miR-22 FRKIBFE, I
P4 miR-22 FT ] K J2 P 2 TR T R AR AT R 53
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VAR AL 4T /R W0 AE Bl v O LR
miR-22 [ 5] 4 AT 00 ] UL J5 il R 2L 7 I S 1Y
T, B AT T AR, 0O LA AR Tt ks,
miR-22 i AT A 0 45 P B2 20 b R M7V Nod A
Z AR H 3 (nod-like receptor protein 3, NLRP3) fi¥{if
P, B A ZEFERK 1 (glucagon-like peptide , GLP-1)
iV miR-22 38 UM 9 2 miR-22/NLRP3 4>
THAE 9% Wk % ox-LDL 5 3 A9 I 45 N B2 40 e 4
T80 ARHFSE S B R, ox-LDL AT 4] EA. hy926
Y miR-22 3Rk, WS JEPE T M0 F+ & ox-
LDL %5 S11 EA. hy926 41l 1 miR-22 Fik/K -, #
B AEPENT ox-LDL 55 EA. hy926 4 il 451 {4 1)
PFEATRE S E 8 miR-22 #3546 XK, #E—0F
SRR, F Y miR-22 AP 1 miR-22 RikJF,
ox-LDL 5 511 EA. hy926 ZHg 51 TNF-o  IL-6 %
JHCREARG, TIT A0 A7 3% R T e, 3R W] B miR-22 K3k
ATA AN ox-LDL i 5% EA. hy926 4l it i 1= Al
RAE I, PRAP A LA

25 L RTR  ARBFFEIE S B AR FE A ] ox-LDL
S0 10/ P R 40 B R T, B0 R RE S g, Xt 4 i
PO EA G R AL T AE S 1A miR-22 Rk
A, BN IR As HHICBIRIRYT AL T 3 0 S8 %

[ &% 30Hk]
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