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[Abstract] Objective To investigate the protective effect of scutellarin on cardiomyocytes injured by
acute ischemia and its molecular mechanism. Methods Sprague-Dawley (SD) rats 1-3 days old were selected
for the primary culture of cardiomyocytes. The well grown myocardial cells were randomly assigned into five groups
according to random number table: blank control group, ischemia model group and three different doses of scutellarin
groups (before ischemia, pretreated with 100, 50 and 25 pmol/L scutellarin), and there were 6 samples in each group.
The simulated injury of acute myocardial ischemia was established in vitro by using the cardiomyocytes cultured in
a glucose—free and anoxic condition (0, < 1%). The survival capabilities of cells in each group were determined via
methyl thiazolyl tetrazolium (MTT) colorimetric assay and the apoptotic percentages of cells were detected via flow
cytometry. The morphological changes of apoptotic cells were observed via Hoechst—Propidium iodide (PI) staining. The
level expressions of cytochrome C, Bax, Bcl-2, and cysteinyl aspartate specific caspase—3 proteins were determined by
Western Blot. Results Compared with blank control group, the survival capability of cells was significantly decreased
(A values: 0.053 £0.013 vs. 0.173 £ 0.017) and the apopiotic percentage increased in model group [(44.78 +5.73) %
vs. (5.09+0.43) %, P < 0.01]. Compared with ischemia model group, under the interference of high, middle and
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low scutellarin doses, the survival capabilities of cells could be enhanced (A values: 0.159 +0.022, 0.133 £ 0.015,
0.124 £ 0.011 vs. 0.053 £0.013) and the apoptotic percentages decreased in all the 3 groups [(19.58 +0.22)%,
(24.49 £ 3.15)%, (26.09 +0.27)% vs. (44.78 +5.73)%, all P < 0.01]. Compared with the blank control group, the
morphology of injured cells appeared apoptotic changes such as shrinkage of nuclei and condensation of chromatin,
while in the 3 scutellarin pretreatment groups, those changes were significantly attenuated. Compared with blank
control group, the protein expressions of cytochrome C, Bax, and caspase~3 were increased [cytochrome C (A values):
0.784 + 0.039 vs. 0.694 + 0.035, Bax (4 values): 0.623 + 0.031 vs. 0.490 + 0.025, caspase—3 (A values): 0.744 + 0.037
vs. 0.624 £ 0.031, all P < 0.01) and the expressions of Bcl-2 decreased (A values: 0.813 +0.041 vs. 0.917 £ 0.046,
P < 0.01) in model group. Compared with ischemia model group, all the doses of scutellarin down-regulated the level
expressions of cytochrome C, Bax and Caspase—3 [cytochrome C (4 values): 0.735  0.037, 0.736 £ 0.037, 0.744 + 0.037
vs. 0.784 + 0.039, caspase—3 (A values): 0.652 x 0.033, 0.684 £ 0.034, 0.691 + 0.035 vs. 0.744 + 0.037, Bax (4 values):
0.523 £ 0.026, 0.527 + 0.026, 0.579 + 0.027 vs. 0.623 + 0.031, all P < 0.01] and up-regulated the expressions of Bel-2
(A values: 0.885 +0.044, 0.876 + 0.044, 0.841 +0.042 vs. 0.813 +0.041, all P < 0.01). Conclusions Scutellarin
has a protective effect on the injury of acute myocardial ischemia. The mechanism is associated with the regulation of
mitochondrial pathway to inhibit the cardiomyocyte apoptosis.

[Key words] Scutellarin; Acute ischemia; Cardiomyocyte; Mitochondrial pathway; Apoptosis

HZG AT SR HAR SR M I MR |

BB SETIRE, R R b AT LAV YT SR | Bréa it
O JRIMEER . (BLEXT 3240 -F BBk AL 7 TR
REBE P RN EEE HHRBYETLRES
YT ER , R FHP ERREW A EE R
ERILEIE R 2ER U2, BRBIRER, TS
HRBPHEBEARR T HE R EST (ITH
), AT AR AT T S5 suE Mzy 3
EHRTIATR . FERER AR RA
PRSNEAR KR FE 00 VAR, S8 2 B AR TOHE R
BEFEIE B Sk BR am t Oo LA 655 , 3R P g PP
fBEMeE (MTT) sk VIR R 2 a] B8 -
AL IE (Hochest—P1) XU J 2 I I f s BT i3
(Western Blot) # AT 35 40 F B Y BF 85 5 4F
PSR A A Y 25 38 2 F B T BERILAR
1 #RlEAE
L1 255 5iA B E A (S >90%, Bl &
BRI B A PR A H]) ; DMEM/F12 #5 57 # (R E
GIBCO 22/ ) Jifi 4 i v (o [ B= 2 2 B M TR T
FE) REARCGUMEAYERAR) ; MTT (%
[ Sigma /A &) ) ; Hoechst—PI Ze {857 & (_ L ¥ VL3€
EYRBARAF) ; 4EAE C. Bel-2, Bax XX
ZE B R ERE H B -3 (caspase-3) RE
SiREDiUA (£ H Santa Cruz 28] ),
12 SLREYS0H KA 1 ~3 dIHTESR SD
R, AR ( AR EE R E R R 3
Py A4, ¥ AT IE S - SCXK- (%) 2007-004 ) A
FiRSM 0L RS 3. TR %
O B4 ) S 28 e X FR A | o i AR AU 4 DA B v L
R B EEEHH (AT A R &5 100, 50,
25 umol/L TALER ), F2H ¥k 6 MERR,

1.3 RSh O LR B A RS 2 B SD IR
Z L E T D-Hanks 28 sh ¥ vh U8, B ALY 1 mm X
1 mmX 1 mm 20 45, F 0.25% fEE B 7 4k, I 2E 4
METHAL TR, & B 2R iR i s R Bk T4k, B
2 3K, BK 10 min, [WEVIIE, B TF 10% G4 LF
) DMEM/F12 35388 HIR S, BFP T 25 mL 35509
wp P22 G B a4k O LR, LA 1 X 10° > /mL
e B 4y 1] 4 7 2 96 FL AR (4 L 200 pL). 6 fL 1
(8L 2 mL) & 25 mL ¥5550 (B 4 mL), 355 4d
TG LR

1.4 2tEBufoMBGERIR E & - CHUKEIE R
Bt 4 d 5, B RINE B R ST 12 h,
FH O E K FZE, EAY T HRAF AR .
] 8 B 5 551 100, 50, 25 pumol/L J& , B30
L4 S R i R 5187 . K DMEM/F12 353508
e ToBE R D-Hanks 28R ( Bi%EH 95% AAU(N,)
5 5% CO, MiR-& M ), R E Rk UL 48
B AE TR | R EE S, 3 IR E R P e
FEA 95% N, 5 5% CO, BITREAA, I7 B 4 FH I 5
{SEET M HER D AR E (<1%), T 37 CfE
BIEFFHHIEE 6 h,

1.5 Rli$Ehs &k

1.5.1 MTT Wk 4MaiE s . Sk eh f5,
AT 96 FLARR A AL LA A MTT T4
W (5 /L), BFLIMA 20 pL, B T 37 C. 5% CO, {8
BAAPALEIER 40 5, RILBEHHRARNIEET
W, A 150 pL — B B WA (DMSO) I, &
37 CHEEBEERE 15 min 5, R MNITERRSH
&, %% 96 FLAR B T BEFR 1Y (Bio-Rad 680 £H) H7,
FEMZ WK H 570 nm B H KK 630 nm AR
BALRIEE (A B “









PEPHESSaZ4E 2016 5E 5 A% 23 %% 3 8 Chin ] TCM WM Crit Care, May 2016, Vol.23, No.3

* 277

AR T BF R AR A MR R I E A
ETULEMARSGR, SR #E— LRI TH
EEFWH.OVARBTHSFIH. BaR,
LAIRRERAEARAT N —FEENFESE
B, WA, MRS HEMMN AR, #H T
RERRIRRI T RERERE, 5 B A BGE B,
HERATFESFTHREER C HRERE, &
K% FIHFE S5 H caspase ZIHEMRBL N, S8
MARRETRIRAE . B, T A TRk
KigfE P, Bax 5 Bel-2 EH K T EEMTHEE
Flo Bax AR T-E A, Ifi Bel-2 & 5 Z MR EHM
P T-E A, Bax 5 Bel-2 i H BRI WAEEF Hk
FARMMIE TR RAE ), ABFSE T Western
Blot 16 T ER{E B4 FHFRE, R B/R AR
M fE AR PR E TR A A E C. caspase-3
K Bax Fik/KFBEFE, MATHEE Bel-2 ik
KB BREAR, MINA B EEEAY THEEET
BETRATEAYMERE C. caspase-3 & Bax &
FAKFE, L TIAT-ER Bel-2 RikKF, R EF
B XL LA LR T 4 iV R AT e Rl o
LSRRGS EEE TN
S &30k

(1] %88, 3KE . vk R BT 78 20t B e i 3 4 45
MR AR [ ] ], PR SIER, 2015, 31(1) : 74-
76. .

(2] FhaErh, B80S . IRPRANIETRRE S AT RIL B i 5HIATT S tE M
S 30 Bk R [ 1 ]. FEPHESER 2HZE, 2006, 13
(6) :334-334,

(3] ZE@ET A8, 08, %5 ITHECETEAEDX S EREL
JLAEd Bel-2 #1 Bax Rk ey [ ] ]. PEBERSHEF,
2011, 23(6) : 337-340.

(4] twig, B, ERF, % . TRZEMEYHSBREHREL
LB FFAEBIFT (T 1. KA ERZY, 2010, 27(3) : 240-242.

[5] REEM, oA, SR, % . FLELLUUEMALG LR EF 4 ik
SMYEREF BN ]. PRI, 2015,23(1):
90-93.

[6] Wenjun H, Jing W, Tao L, et al. The Protective Effect of Puerarin
on Myocardial Infarction Reperfusion Injury (MIRI) : A Meta-
Analysis of Randomized Studies in Rat Models [J]. Med Sci
Monit, 2015, 21 ; 1700-1706.

[7] YuanX, JingS, Wu L, et al. Pharmacological postconditioning
with tanshinone Il A attenuates myocardial ischemia—reperfusion
injury in rats by activating the phosphatidylinositol 3-kinase
pathway [ J ]. Exp Ther Med, 2014, 8(3) : 973-977.

[8) Biak, BEMN, kTMH, % ASE I AXRHEOHGRMN KA
R S100A1 BHRBMEZMEII]. PEPHESE S AKREE,
2014, 21(5) : 350-353.

[9] BB, Kk, BIEH, % BRARIE T REHAL T A SRE N 40
HIF-1a R ET-1 B[] REPEZ, 2015, 32(3): 168~
172.

[10] ZFIEM, EEF, KK, % . BRIE T BEERA X GREO LA
Jl p~calpain KKK M [T]. REGH¥RFWR(EFK),
2015,24(4) : 268-272.

[11] Wang Y, Zhang H, Chai F, et al. The effects of escitalopram on
myocardial apoptosis and the expression of Bax and Bcl-2 during
myocardial ischemia/reperfusion in a model of rats with depression
[ J]. BMC Psychiatry, 2014, 14 ; 349.

[12] Chen Q, Xu H, Xu A, et al. Inhibition of Bel-2 sensitizes
mitochondrial permeability transition pore (MPTP) opening in
ischemia—damaged mitochondria [ J 1. PLoS One, 2015, 10(3) :
€0118834.

(13] 230, HiEW, WEE. % | IEESME Bd-2, Bax RikS 5
THE AR BRI EARAT PR )], PEREERINE
#,2014, 26 (7) - 458-463.

(UcRs B < 2015-09-28)
(Z3CHHE - BRAL ZE4R°F)

(hEBERARES) 2EFRFIR “RCCSE HENAZARIET) (A+)
(PEFHELESEHAE) BXAFREK “RCCSE FEZOZARET (AY

(PEEARBMARERBFRRE ) BRDAE D EREPR R ORT . RIUEH EREFN T D 0R T B R ER
AN ERRLETEN O, RERE AL BFAFNE RS T RS hEEH A LM, ORI
15 BB HEE HER R BB STEN O JE BRI B SRS R AR KR TR A R,

R ISP E BT

(PEZGHTREM RS ) RAEBIFN SE% SRS S0, % BRE S ENZERITMER , X 6 448 F
FFEEARATIHST T A, B H 65 MERHR AT TS

CPEEABTHEMTE ) EMNRERAEAPTRER K EMFERER ) HEE . REWPEMN, SR PR B RITE %
RIFH BHFETE A S EHEHA EIREBENN AN EMEERERER.

B = BP EEARS TR R RS TR SR HER IR BHEF BB A+ AL A- . B+.B. C6 DER, L)
RN ERFRASEEMTE S E, FRWRIEH 6 48 P XEAMTIZ 5P, &3 56 TN 18 2 RIMM N ER, 7E
SRR PR 1939 AR ARBATIHEABCHATIX, H USRI T (A+) 327 #, DT (A) 964 R, 5 RO BT (A-)
648 B, #ERLLIIT (B+) 1298 B, —HHTI (B) 1922 F, B2 H T (C) 1 289 Fir,

(P ERAMESZ YETZ (CFEEERAMESE ) A PETEES S S 8RE) AB =R P EEABTITM
TR AT BIFEN “RCCSE AP ERUSAAARBIT]” A1 “RCCSE P EZ.LFAMT”, X 2 R TIE = R Z SR FRE



