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Scutellarin Protects against Myocardial Ischemia-Reperfusion
Injury by Upregulating miR-140 Expression
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Abstract: In mice MIR model,the myocardial infarct size,leaves of caspase3 mRNA and miR-140 were measured after
scutellarin treatment. In cardiomyocytes MIR model, cell viability were assayed by MTT, the effects of scutellarin on
caspase3 mRNA and protein expression of TLR4 and NF-kB were observed when miR-140 was inhibited or overexpres-
sion. The results showed that scutellarin can decrease the area of myocardial infarction, decrease the expression of
caspase3 mRNA and increase the expression of miR-140 in vivo. In vitro ,inhibition of miR-140 expression can counteract
the anti-apoptotic effect of scutellarin,and increase the expressions of caspase3 mRNA,TLR4 and NF-kB. Overexpres-
sion of miR-140 reduced the expressions of caspase3 mRNA and TLR4 and NF-kB,which had a similar role to scutella-

rin. In conclusion, scutellarincan inhibit the apoptosis of myocardial cells induced by ischemia-reperfusion injury by up-

regulating miR-140 expression.
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1 KIeHF

C57 /N, WK T R EERL R 22 S ge sh Wy o
A% IIE 5. SCXK (E )-2011004, /)N B 0> AL 48 Bl
(CSC 4 it ) Wy 3K T b4 Az Sl A FR & o Dul-
becco Mt R i Eagle 15 77 5t (DMEM ) &y 4 35 55 Jik
DMEM B3k, 7 /4% % R (P/S) , L-45 & Ik e O i
A9 (Glut MAX) ,0. 05% Jifig- £, — P4 2,1 ( Tryp-
sin-EDTA) |, Jis 4= IfiL 75 ( fetal bovine serum, FBS) , 14
3L T Gibeo /N ), BEMKE [ 3-(4,5-dimethylthiazol -
2-yl) -2 ,5-diphenyltetrazolium bromide, MTT ], Toll #
4k 4 (Toll-like receptor 4, TLR4) , ¥ 5% 55 N T kB
(nuclear factor-kB, NF-kB ) 4 3E F Sigma A\ &), F£
2 4R A= 4 KT ( Epidermal growth factor, EGF) |, 5
PEEF 4 4= K [H + ( basic fibroblast growth factor, bF-
GF) 35T Millipore 3 w] . PCR i 532551 & 1 3K
FEAY TERABRA T, SYBR Green Master It 3L
T ABL A ], AT 3546 3R W 3K b mt i A= M R4
APRZ A, MicroRNA (miR ) -140 3 7 (agomir) ,
miR-140 15 (antagomir) W K ) M B 19 A M0 A7
F/yF], GAPDH . caspase3 K miR-140 3 [K 5| ¥ i
Invitrogen /A &) 4 %o GAPDH: F.5'-GCTTCGGCAG-
CACATATACTAAAAT-3'; R: 5'-TTGGCTCCACCCT-
TCAAGTG-3', caspase3: F: 5'-ACCGATGTCGATG-
CAGCTAA-3"; R: 5'-GGTGCGGTAGAGTAAGCATA-
3’, miR-140; F. 5'-GATGCTCACAGTGGTTTTACCC-
3";R:5'TATCGTTGTTCTGCTCTCTGTCTC-3"

2 KWHE

2.1 KEREIE
2.1.1 PRS- B TG AER

JRAEHEYE CSTBL/6 /NRL(25 £3 ¢) FRIHJS T 6
~0 4222 FREFHIK R 7 2 ~3 mm A FIVE 45454,
2ETEAR SIS , B TFHA Bl i, 46305 25 4k L T 3
~5 mm 7EREEAL,30 min J5 38 25 R0 454 K
VELERATT, BIF 04 FEOE I, FEVE VR A AR 120 min, %
FARA TG AEM SR T 7 2 ~3 mm k£ 2k AL
Flo ITRAEZ ST HARE BT — EIT IR 4 TIT 4k
R TEST (50 mg/kg - d) 0 8 TR 21 A B 1 P
T 2L A Y T — JE TP 25 T R 45300 5 0 A B R K
[Claten u

2.1.2  mpedkfo- IR AGARR

CSC ZHMILA 2 x 10°/FL 1Y 20 g e 5§70 T 6 fL
Me,24 h 5 H PBS 5 VR 40, SR J5 K AN 5 4 B
FUMLYE 9 DMEM #5238 A 6 fLik, 7F 37 C,5%
CO,,1% 0, $HEFFANEE I 2 h, RFHEH N & A
10% Ji 4= 13 F s A 2 4 (4500 mg/L) () DMEM £
FEILAE I H AN SR A R 9% 6 b IE R X AR 4
CSC 41 MG 2 &4 10% I 25 1035 14 5 B DMEM
BT IR R A R rh R R . ST SRAERIBITAH
TR - PR LATT 6 hoRRATSRAEZ A 6 £LAR
2.1.3 miR-140 ¥4/ % 3h = %

CSC 4 LA 2 x 10°/FL B 40 Jif e 5 2 7 6 FL
M, ¥ ) GRBRAE UL R B 1 7/ W sl ), 2R G
Wo B U TR A WO A B CSC 40 i 15 9% 3, TR
5o WIEFRE T 37 CHY CO, FEFAf 5 5% 24h
JEHEATIT AL IATT S /R BRI
2.2 WIERERNE

SE¥LTEAR SR AT R S, BT R O R, A -20 C ok
FEA TR 15 min, BUH J5 36 B 22 % B0 Ik 2
mm 5, 9R)5 2% TTC #EGYL S 20 min, 4% 2R H
P VA 51 2 20 miin O JIUREAE X Ry JK 168, TF R HE
XML, O U AT DX T R = A5 AE X0 UL 2/
WU x 100% .,
2.3 MITfllE

CSC LA 0. 1 x 10° 41 g/ FLAk T 96 FLAT, 4F
FLINA 0.2 mL ¥532 594 45 T AT S AL R AL FE (0,10,
30,50,100 pmol/L) , fA# 557 48 h, il A 5 mg/mL
() MTT 7€ 37 CAEH 4 h, KBr#EF 5, I A DM-
SO150 ul/fL, Z= & FHE R EiFE 10 min, { FH bR
A ( Turner BioSystems 2\ 7] )450 nm B WOGE . ZH
Mg S = (WOBBE/ R 28 I BRAL WG R )
100% .
2.4 RT-PCR JlZE

FHF S50 19 40 e sl 20 28U A Trizol 24 W, 42
IR RNA MR 396 4 5384500 45 1 I 14 5L RNA 36
%%y cDNA , Horpiil] i miR-140 SCE0A i Poly (A) &
I, cDNA A G ¥) 87 97 38K R J5 4% RT-
PCR 7 S 6P Bl A9 1
2.5 Western blot 94

AN A RIPA 24 i 4 IO ER 7 900 5 2
WEE, LA 40 ng B VR EESEAT BAE. SRS A
10% {953 B e b rL UK o 17 TR 19 0 DO B o e, 452 1k v
VKo UEATHE B B0 JE m A —$t TLR4 (1:1000) ,
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NF-kB(1:1000) 7F 4 CHFE o5&, I H ¥ L —Huhn
HRP —#Hii¥5E 1 ho Wk =40, ECL W, B
144 Image Lab $A1& , Image J ZR/FRGIN K BEME
2.6 Zitoih

AR A LA E A 3 U L fdiH] SPSS
17.0 SHEATEE 0B T BORHRY 52 55 85000 L) 242
+ brifi2Z (Mean +SD) F7R , ZZUIEAR 2 [B] () 22 57 I B

NZ TR, P < 0.05 A5 X,
3 IR
3.1 EESIHNROIEEER

sEAlL

ST S AL R IR YT /N R A A SR T AR /)N, 5
HE 451457 (ischemia-reperfusion injury , I/R) 41 Fb 458 25
SAGITFEE (P <0.01) , WWE 1,5% 1,

1 Sham A (A) /R 4H(B).SCU + /R 4 (C) L ANEIEE AR L3R

Fig. 1

3.2 (TEEEITIROAL caspase3 RIEHIF MM

55 sham ZHAH L, I/R 2H caspase3 mRNA ik
Jm(P<0.01) &~ VRAFT-BE. 5 VR4
B AT HRACTIGIT /N B0 L caspase3 mRNA 3Rk
W, “HE R ESR AR E L (P <0.05) ,#2R
I e R AT AR, W& 1,

Comparison of myocardial infarct size between Sham group (A) ,I/R group (B) and SCU + I/R group (C)

3.3 JIFERINRERM-BEFER miR-140 R
py:opAy

55 sham 41H L, I/R 41 miR-140 kW (P <
0.01). 5 I/R 4 &, AT =548 R i 77 (/0 B L
miR-140 FKIKEIT}, =8 WEE A Geit 2 2 (P
<0.05), W& 1. AWFFLERAER miR-140 7] fER2
T SAER AT AR A SR 7

F1 THEEILNROIERD-BEERGABM (0 = 10,0 5)

Table 1  Effects of scutellarin on myocardial ischemia-reperfusion injury in mice(n = 10,; +s)

Wil HEFETH AR .

Group Infarct area (% ) Caspase3 mRNA miR-140
Sham 2 0 0.987 +0.099 1.036 +1.278
VR4H 29.150 +2.586 2.181 £0.169 * * 0.706 +0.098 * *

SCU + I/R 4 21.838 £2.758" 1.900 +0.233 * *# 0.856 +0.095 **

V5 Sham 4 [b#, * P <0.05,* *P<0.01;5 I/R 4l 1t#:,#P <0.05,%P <0.01,
Note : compared withSham group, * P <0.05, * * P <0. 01 ; compared with I/R group,*P <0.05,*P <0.01.
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Fig. 2 Effects of scutellarinon cellviability of CSC
530 pM L%, * P <0.05;5 100 uM 45 ,*P >0.05
Note : compared with 30 uM, * P <0.05 ;compared with 100 pM,*P >0.05

3.4 (THAEX CSC HAE NN

MTT 5% % #L 0,10 .30 .50 .100 pmol/L 4] 55
FER B CSC A% 7, Horpr 50 wmol/L ] 254K
FARMIESE, 5 30 wmol/L A LA GE it 22 57 (P
<0.05), 5 100 pmol/L. il o4 12 2 5% (P >
0.05), W& 2.
35 MEHEXGRM-FEIHRGHmER
caspase3 ik BIZ M

5 control ZH#H ., I/R 2 caspase3 mRNA ik
HAN(P<0.01) 488 VRAHAMT-BE. 5 V/RAH
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Hebie KT 8B 2T caspased mRNA 500,
HHBERAGI 7 E X (P <0.01) ,f&R 4T 8 4L
REAPHTAEN, W&k 2,
3.6 KTRAEXIERIM-FEEAMRE miR-140 R
ey b

5 control ZHAH L, I/R £H miR-140 Fik /> (P
<0.01), 5 VR 4 H&, KT R AE R IRYT I CSC
Dol miR-140 K3k [0l T, = WAE e A G it
B (P<0.01), 7E{RSMIE—2LEDHIE miR-140 7] fig
SRS BAE R S LBTIE TR G HE R , L 2,
3.7 FFRik miR-140 J5, R M-FEERGER b
caspase3 FILXI{,

¥ VR A 40 M i % 3k miR-140 J5 5 2
caspase3 mRNA Fikg/>, 5 VR AL, A 5112
BEX(P<0.01), TRAR S miR-140 30 7 %f
caspase3 mRNA FEEM ML (P >0.05), ILFE
2,

3.8 #PHI miR-140 J7, AT R EEHRM-FETR
HIEBI T caspase3 FiERIF M

¥ miR-140 #il5)im A SCU + /R dH J5, kT 3%
A6 BT T A FH B0 50 4150 | caspase3 k3G AN
(5 SCU+I/R 4i#ftL P <0.05) , L% 2,
3.9 miR-140 3HFT-F A TLR4 NF-«B Rix N

CSC Z 2 Eh il — FFEF 05 miR-140 K3
B IR TLR4 (NF-kB FR3E I (5 X} R4 i P
<0.01) , ATRAERIAIT M miR-140 Kk A
TLR4 NF-kB #ikW /> (5 VR @b P <0.01),
B /R ZH 20 i 3o 3% miR-140 53¢ TLR4 NF-kB
Rk (5 VRHAWE P<0.01), xRS
miR-140 33 5%F TLR4 NF-kB Fik 5225l (P
>0.05), # miR-140 5 n A SCU + /R 415,
KT 25 A6 R BT T /E 48 43 #K1H , TLR4 | NF-kB
FkHEAN (5 SCU + VR ZHAH L P <0.05 5 P <
0.01),1L32,K 3,

F2 HEEX CSC PHRM-BEEERGRIEM(n = 5,0 25)

Table 2 Effects of scutellarin on ischemia-reperfusion injury in CSC cells (n = 5 ,; +s)

! ) .
Caspase3 mRNA miR-140 TLR4 NF-«kB
Group
Control 21 1.028 +0.202 1.001 +0.059 0.237 +0.056 0.238 +0.049
I/R 41 2.375+£0.294 " * 0.615+0.052" * 0.492 +0.039 * * 0.476 +0.033 * *
SCU+ I/R 41 1.639 +0.214* *# 0.764 £0.092 * * - 0.375 +0.065 * * - * 0.307 0. 055 * -

Agomir + I/R 2H 1.380 +0.283%"

Antagomir + SCU + /R4 2.078 £0.265%

0.819 0. 078"

0.614 =0.075%

0.332 £0. 059" 0.248 £0. 039"

0.478 0. 062¢ 0.337 0. 062%¢

1 : 5 control ZH H#%, * P <0.05,* * P <0.01; 5 /R 4 H#,*P <0.05,%P <0.01;5 SCU + /R 4 tb#, P <0.05,%P <0.01; 5 SCU + /R

A H#E,"P >0.05,

Note ; compared with control group, * P <0.05,* * P <0.01 ;compared with I/R group,*P <0.05;* P <0.01 ;compared with SCU + I/R group, *P <0.

05;%p<0.01 ;compared with SCU + I/R group,”P >0.05.
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Fig. 3 Determination of TLR4 ,NF-kB protein expression
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CA B4R AT 5546 R BRI KR b Sl Bk
FERER R B I REZEAAR AR, 90 g SR AE I 1 o F

IR 1B RN, 0 B i i ke 1 K RS B 2800
PATT BRI, T 384 2 b O B Bt 1 - PR V4005 614
IR RTERE . RHIMATIE BoR kT SAE K ARE
P/ N WIURE B TR, 38500 RS 1t 2385, FRATT A 5%
S5 BN AT SRAC K BRI D O IUEE BB 1T R, B AR U
T AHIGHE [ caspaseBmRNA 3Rik, TERAMFGE T,
KT SACZR AR HE Y fin ke 482 S 40407 1) 00 FIL 40 B 1) 3%
71, BEAIK caspase3mRNA fY 3 ik, &K TLR4 £ NF-
kB HAFRIN . KT 3SAEZE AT A3 A5 ARCo JULBJe ol - P05
HER /N B Co LA 08 T 7T R -5 R B JR T
KEHFRILA K, MM A58 R B, microRNAs
AT PR e o 4 v A E AR

MicroRNA 22— Bl 5 5 51 ( 2 22nt) |, JE 4 i &
H BT B /Ny RNA, EfgiE 5 RNA A F 0080
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HAERLES B3 H mRNA /) 3'-UTR A% microRNA
FHE A, AT mRNA [ R ol 3 30 B E . M-
croRNAs "I fE7E T B AR i e a4k rp 75 2 3R
S 7N RNAs, 75 45 HE R 3R 3K 40 i 51k
W EAME R E R E S,

LWL RE S 2R IA ) microRNAs 5.0 LI 6ED
Z %), Wang %54 11 miR-19b-3p . miR-134-5p FlI
miR-186-5p & 2 Pk O LA 36 1 28 ) 2 pm &
Huang %5 % i miR-21 Fl miR-146a 5 2 4.0 JLAE L
JIRE A LA U TR 5 FRATT O A X T
JUUSR I - 5 3 450 3 )5 0 LA B H microRNAs (1938
KA, IRIRSE T I SR AL 5 A TR DR AR 1 G
R, EH UL miR-140 FE0 LR 1L -7 4003 )5 0
LA AL 23R8 R [, AT S AL R IAYT J5 miR-140 K3k
Hahn, AR A5 R LR miR-140 Al RE R AT 2R K
YU AR R OCHIA R R . S 1 RS TR AT]
B, FAIFE A SMIFFE A 20 00 miR-140 F 3
B 5 i 4, g5 R & B miR-140 #4371 5 5L
caspase3 mRNA F ikl /D, kT A X 5 miR-140 %
BN} caspase3 mRNA ik (152 M 24 Ll, miR-140
PR 2 E - IRIE AT SR AE R P AR, S 3L
caspase3 mRNA Fikin, #E—FE5E miR-140 w1
RESE T 26 2 R FEHTI TR FH R SRR 428 1

AT miR-140 #4714 WF D204 .
Tt B g 5T AN A E 4 B microRNAs i 285k
£ miR-match V1.0 %} miR-140 3F47 T 4009 1=
AHOCHE LA i 2 o FRATTA B, Toll FEAZ A 4 (Toll-like
receptor 4, TLR4 ) & miR-140 875 A #0 FE R H A 22
—(El4),

Position 2009-2015 of TLR4 3' UTR 5" __CCUGGGAAAGUGAAACUGUGGAU...

LI

hsa-miR-140 3 CAGGCACCAAGAUGGGACACCA

B4 miR-140 5 Toll #5244 AKX &
Fig.4 Regulatory relationship between miR-140 and Toll-

like receptor 4

ARFFEFRI, TLRA 720 L 9754 5 0 LA 21
N NAR G AR 5, JE S A0 M T A 54 Yao S
SETFSY S LIS TLR4 3 5% 1T LS 35 5w 4 e o 1
BN Gaspar R 25 % 30 TLR4 {8147 ol i P34 3 4
V3SR IE T . TLR4 JEP B = 9K R
L JUUREZE S 161 P S8 06 /0, 0 ) TLRs F U 45 5 3 B%
S 1 NF-kB 8 U6k 4 0 WL Bk 1590 0 52405, W
TLR4/NF-«B {75 518 4 (3805 25 B i P30 L

B R A AR L FRATT AT 2 W LR 1
J& TLR4 \NF-kB FEiR30 M0, O LN AL P8 T34 s 4T =5
HEFRIAITIG TLR4 NF-kB K0, [l A Bl O
WU M T2 20 . miR-140 450 7 % TLR4 | NF-«B
IS ST 2L R IR, TEATSRAERIBITIY /R 24
JRAE RS A miR-140 A5 S EBUT AR Lo ML
8 T A B R 4 B , TLR4 (NF-kB IR,

PR S0 O A5 3 B R R (N
TE) IR HBETZ AR (AMEE ) i 48 . FET-Z KRR
WA MR BCAR S AR 2 AR AR . Zeki
PRI T IR AR H S A R R —Fh B R
N, PR > K 4 B U (caspase) (TR fL. FE
ToAZARFIZ PR 4500 T3R8 72 39 2 50 L 4N i 3
T AU T S AR R W 0 3 A ol R
caspase3, caspase3 ZbFIH T4 )7 HIE N 1Y T g,
ST BN Y caspase, caspase3 TEALAREE T
HEA TR B FA IHFIE S L BT 24
FIRIT AT LU caspase3 FIAI8/D, Hifil i . — P08
10 e N2 T N S ¥ 2 I e = R 1 BN e
miR-140-TLR4/ NF-kB-caspase 3 $7¢ 8 718 I 7E /) Bk
M- P O N R TR TR
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