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[(HE] HH EHb-FEEMEKAAARGAER P I F ARG BT R0 g i (CSC) #9137 48 A &
M. HiE AR DR CSC mAE AT T E ., 40 A EF xR, Sedo-F R ZH M4 (I/R)VA, HAEE BEST
Bedo-F ARG A CEFRES A A 5.10.30 pmol/L) A rabkxF B4, @it ve P &A% F ook I (MTT) @) % 2w e
& 71 ,RT-PCR M| £ X &R B2 & & KB 3(Caspase-3),B k& &g L y5-2(Bel-2) 2 B K F, AL FE 0 242 8k
B A8 (SOD) , & =8 (MAD) K F , Western blot | & 48 JL 93 5 A 64 & & % 8 1/2(ERK1/2) K-F., &8

MTT @l & 2+ 30 pmol/L A3k 8548 1/R 15 49 CSC 0 o7& A1 38 e (P<<0.05), RT-PCR AR R 4 £ &
B81:10.30 pmol/L #4923 & 85 28 Caspase-3 mRNA XX &, ¥, 5 I/R A b4 £ F A %3t % & L (P<<0.05);
30 pmol/L # 3% A3 & B0 Bel-2 mRNA kA @4, 5 /R @bk £ F A %it &L (P<<0.05), AALEm iz
&9 .30 pmol/L #9523 8535 49 SOD K FI3R & . MAD K F Bk, 5 /R A4 £ F A it 5 &L (P<
0.05), Western blot # % 2 % ,30 pmol/L 3 2 3% & B 4% 345 49 CSC @ Jo B 8 4L ERK1/2 5 % ERK1/2 wa
¥m(P<<0.05), &g HARXREGETHLBT LA ERKL/2 & 494 /R 5] &4 SCS 2 i B ARG .
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Protective effects of Taraxasterol on oxidatively injured cardiomyocytes”
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Kunming Medical University , Kunming,Yunnan 650101,China;3. Department o f Geriatrics ,
Yunnan Provincial Psychiatric Hospital s Kunming ,Yunnan 650224 ,China)

[ Abstract] Objective To observe the protective effect and mechanism of taraxasterol on cardiomyocytes
in oxidative injury model caused by ischemia-reperfusion (I/R). Methods Mouse cardiomyocytes (CSC cells)
were used as the study objects and divided into the normal control group,I/R group,taraxasterol treating I/R
group (5,10,30 pmol/L) and positive control group. The cell viability was measured by MTT. The expres-
sions of Caspase-3 and Bcl-2 were detected by RT-PCR. The expressions of superoxide dismutase (SOD) and
malondialdehyde (MAD) were detected by biochemical methods. The expression of ERK1/2 was detected by
western blot. Results MTT assay showed that 30 pmol/L taraxasterol increased the cell viability of CSC cells
injured by I/R (P<C0. 05). The RT-PCR results showed that the expression of Caspase-3 mRNA was de-
creased with 10,30 pmol/L taraxasterol treatment, the difference was statistically significant when compared
with I/R group (P<C0.05). The expression of Bel-2 mRNA was increased with 30 pmol/L taraxasterol treat-
ment,the difference was statistically significant when compared with the I/R group (P<C0. 05). The biochemi-
cal method detection showed that 30 pmol/L taraxasterol induced SOD expression was increased and MAD ex-
pression was decreased,the difference was statistically significant when compared with the I/R group (P<C
0.05). Western blot detection showed that 30 yumol/L taraxasterol treatment increased the ratio of p-ERK1/2
to t-ERK1/2 in injured CSC cells (P<C0. 05). Conclusion Taraxasterol might inhibit ischemia-reperfusion
caused cardiomyocyte oxidative injury by up-regulation of ERK1/2 expression.

[Key words] taraxacum mongolicum;sterols; myocytes, cardiac; taraxasterol; myocardial ischemia-reper-
fusion injury; ERK1/2
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HE 7 it 155 (myocardial ischemia-reperfusion injury,
MIRO™ .ot LA B 4204k 17 345 49 2 MIR IfiL iz 7
Jei ) 2 B B A BERRAE L B O R 5340 00 LA
it FEBG I HEHT F AL 45 1 BE 1 X MIR R 97 A & H %
7 . SR AT B A 2B 1k MIR R B0
JUL 2 4 7 A0 A 1 T . T A O S B R T A
AR = 2 1 By s A iR A i A O S A A
L PUR LG PURLE Z R B FE Y E X MIR B
PRPAVERI AR RIERE . A SCH0HE 2 9 S B MIR &
FEQR 37 4F 9388 20 AL 2 47 0 9. AR o0 iE MIR
O I6 T RS T HR e R A

1 MH5FE

1.1 M  EE+RIL (3 E Molecular Devices 2\ H] ,
FlexStation 3) , RT-PCR {¥ (3 & Applied Biosystems
] 7300 B Ak 2E R OGP R &R g CGEEAA AR
), ChemiDoc XRS) ., /MR LA (CSO W A i 4k
sz k A BE 2 . Dulbecco B B ) Eagle 1% ¥ 3%
(DMEM) i B8 15 732 56 (65 11965092) \DMEM 55 35 Jt:
(k5 11966025) \ ¥ /55 % % (P/S, L5 15070063) , L-
A AR A (Glut MAX, L5 35050061) ,0. 05 %
[El- 2, — e DU 2 % CTrypsin-EDTA L it 5 25300054) .
Ji6 4= 1L 3% (FBS, L5 10099141) ¥y [ 2% F Gibeo 24
A, POHEEAMEE (MTT, fit5 M2128) il 1t 2F 4k
H K] T (bEGF, #it 5 GF003AF) . 5 ik 1k 40 i 4 M=
ST E BB 1/2(p-ERK1/2, 4165 05-797R) |
SANMAME S R B B H B 1/2 (CERK1/2. 4t 5
06-182)M [ 2 E Millipore A 7, PCR ¥ #% 5 i 5
Ut 639505 W H EAEY TRAMR A A, SYBR-
GreenMaster (45 4309155) M B £ E ABL A% ., N
T (MDAt 5 MAKOSS) | 48 48 16 ¥ 5 Ak il (SOD,
b5 19160) i) & W 5 35 |8 Sigma 28w, A 9%
P B AR i 5 AR R A IR W (LS 127-22-
0.4l KTF 9820, B4y 20 mg) . H Il BE-3-H 2 i
fii (GAPDH) , % 2 e 2 R 1) K 4 2 IR 28 11 /K fif i 3
(Caspase-3) & B ik 2 41 feJig-2 (Bel-2) ZL [ 51 ¥y i 32
E Invitrogen 2 7 & M, GAPDH: F 5-GCTTCG-
GCAGCACATATACTAAAAT -3';R 5-TTGGCTCCAC-
CCTTCAAGTG-3', Caspase-3:F 5'-ACCGATGTCGAT-
GCAGCTAA -3';R 5-GGTGCGGTAGAGTAAGCATA -
3', Bel2: F 5-GCTGGGGATGACTTCTCTCGT-3'; R
5-TGTGGCCCAGGTATGCAC -3,

1.2 ik

1.2.1 FEREE CSC 4 L 2 X 10° /FL i) 40 g vk
JEFEFRNT 6 fLAR .24 h J5 81 PBS 15 Y 40 Ml . 2K )5 #
AN AR RS ) DMEM B 55 5m A 6 fLAk . 78
37 CL,5%C0O,,1%0, BiFF IR 2 ho SR G ey
A 107 a4 1 E (FBS) i =) 45 25 B (4 500 mg/L)
) DMEM K5 5% 78 1E % 4 M b5 = A b 15 9% 6 h, IE
WX A CSC At & FH & A 10% FBS 1 & B
DMEM Kz 7 346 1E 5 Al L Bs 240 85 5% . A 95
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P67 4T ot ot - P T 0 A (1/RO R LR i 6 h K s 2
BEEBEMA 6 fLAR . LIRS AL IE X A I/R
20 T A ETR YT 2 G A 9 5 1 1/RZHD 0 BH Pk BR
HOBFGF+1/R 4. A TG I7 W EE 0 518 5,10,
30 pmol/L., bFGF X} 4fi fg 3% 58 H A7 W] 8 1) fd ik 1
FH S 8 AW 598 VB O BR M X B R ) &= O
20 ng/L,

1.2.2 MTT & CSC 48/ Lh 0.5X 10" /fLFp F
96 FLAL . AL A 0. 2 mL £ 3233 45 T A [E AL FE .
&AM SR 48 hu A 5 mg/mL () MTT #& 37 CEH
4 h, £ BB A B R (DMSO)
150 pL/fL. =i T F 10 min, ff AIE§AR X 450 nm

MEWOEREE . 40 IE J1 = (W% B /i 7] 25 [ X IRl
M YGRS X100% ,

1.2.3 RT-PCR Wi T 5255 ) 40 g in A Trizol
UMW PR RNA L AR 4 306 5% 55 3 7] & Ul B 0
M RNA #6555 cDNA, cDNA LA 5| 9 &7 37 1 fk
FJa ik RT-PCR 50 & Ul B B AT 974 .

1.2.4 A4k SOD.MDA g3k CSC 41 i
EBRBEFRU . PBS Y 2 8, AL A 0. 1 mol/L
i) PBS #1 0. 05 mmol/L iy EDTA(pH 8.0) 1 mL, i
A 1% B Triton-X 100 50 pL. W& 1 min. il A
25 Y0 B W R (H,PO,) 100 pL.4 CEts 1 h, B B
WL F I B MDA L SOD 7K -,

1.2.5 Western blot 234 CSC 4i g A RIPA %
i W AR USRI B H WKL DL 40 ng BB R E
AT ERE, BEAEGTE 10% A B R F k.
TR W D R A5 ab R K . R AT R L B PR S A
—$ p-ERK1/2(1 ¢ 2 000) ,t-ERK1/2(1 : 1 000)7E 4
CTHESR  KHEE—d A SIS 1 h, L
“Hi WAk BB (ECL) B 5. B 1% {Y Image
Lab 4 8% , Image J #C{4 K I K JEAH .

1.3 Zuit=ibd AMPRWMIAERYEE 3 K
bR HI SPSS17. 0 AT 8dE 43 B . iR BER T4
RN B HBCR T ¢ K30, Z AR Z (8] 1) 22 5 FH 51
27 2550 B 28 A7 R s A 36 K fE « = 0. 05, DL P<<
0. 052 A Gttt XL,

2 4 ES

2.1 CSCHffiyF 3 MTT k&M, 5 1E 5 X
(0.65140.085) 4, I/R 41 (0. 418 +0. 059) 41l g 1%
JIFEAK (P<C0. 05) ,bFGF+1/R #H (1. 02340. 062) 4
JH 3% 7 B BB (P<0. 01) . 4% 71 5385 20 9% 54 /i 41 41
JHLTE 73 828 . Hoh 30 pmol /L 3 24 9 i B (0. 894 4
0. 065) R F L £ (P<C0. 05),

2.2 CSC 40 g Caspase-3 mRNA J Bcl-2 mRNA
SIEH AR A A . T/R 4 Caspase-3 mRNA 3 ik 1
n(P<<0.01) . 5 I/R 4l #4577 2 3 2 3¢ £ B2 IR
P CSC 145 #  Caspase-3 mRNA & ik i /b,
10,30 pmol/L A BEH S I/R ALK =7 FH 4%
PR L (P<<0.05), 5 I/R #H#H 1, bFGF+1/R 44
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Caspase-3 mRNA FikJg/» (P<0.01), 5I1E# Xf 1
HAHEE . T/R 4 Bel-2 mRNA ik 5 > (P<C0. 01),
5 1/R 2 8 & 7 23 22 9 H i 4 Bel-2 mRNA 1y
FIkEF,30 pmol/L A% B4l 5 1I/R 4 i 22
S G L (P<<0.05), 5 I/R @AM, bFGF+
I/R 4 Bel-2 mRNA KA i (P<<0. 05), W3k 1,
*x1 £ 4 CSC #ffg Caspase-3 mRNA X
Bel-2 mRNA b8 (7+s)

21 51 Caspase-3 mRNA  Bel-2 mRNA

E 8 4 B H 1.026+0.112 1.0210. 131

30 pmol/L i AZEE B +1/R 4 1.78040. 101> 0.79940, 115

10 pmol/L W AME AL +1/R 4L 1.921+0. 114  0.628=£0.120

5 pmol/L i AHEHEE+1/R 41 1.98640.103*  0.603£0.115

I/R 41 2.082-40.134*  0.58940. 107
1

bFGF+1/R 4]
* P<C0.01, 5IER X AL 48 :b . P<<0. 01,°: P<<0. 05,5 I/R 41
%

. 454+0. 125° 0.73520.130¢

2.3 CSC 4iffi MDA & SOD 45{k 5 1F % %t R 41
FHEE . T/R 240 MDA JKF# 75 (P<<0. 0D, 5 I/R 4
4, bFGF+1/R 4] MDA 7K &Ik (P<<0. 01), %%
F AR A BE S B 41 MDA K F B K. Hod 10, 30
pmol /L AT EEH S UR A 2 RE 5%
X (P<<0.0D), HIE# X 4L, I/R 4] SOD /K-
FEAR (P<<0.01)., 5 I/R 4 H% . bFGF+1/R 4] SOD
T3 1R (P<<0. 01) o 4% 1l 3 3 28 9 8§ BE 41 SOD 7K -
.30 pmol /L i AREMAS VRAKESRA
GiitaE i L (P<<0.05) . L3 2,

X2 £ 48 CSC 48H MDA, SOD 7k E b 8 (z+ )
415 MDA (pzmol/L)
1E X B AL
30 pmol/L A +1/R 4
10 pmol/L A SEE EE+1/R 4
5 pmol/L i AHEHEE+1/R 41
I/R4H

SOD (U/mL)

0.55920. 055 24.118+£2.190

0.75740.067%> 18.452+1. 965

8.85940.087* 15.360+1.981¢

13.37440.066*  14.03541.719¢

15.78640.079*  13.78641.859¢

bFGF+1/R 4 0.677+0.071"  20.241£1.947"

1, P<<0.01, 5IF %X B4 H# ;0. P<<0. 01, P<<0.05,5 I/R 4
A

g 5
L
B B i
] ] %
K K §
s 9 4
A R B
£ o o =&
p-ERK1/2 - -
| — —_— -
L - - | ——
+ERK1/2

A 1 AE#RE CSC M ERK1/2 EA KKK T

2.4 HALPi M CSC 41l ERK1/2 £k 5 IEH X
BRZH (1. 020£0. 098) #H kb, I/R 4H (0. 64740. 087) p-
ERK1/2 5 +ERK1/2 L {H[EE. 5 I/R 41 %, 30
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pmol /L 3 23 3§ WE4H (0. 89440, 092) p-ERK1/2 5
tERK1/2 EH I, 2 54 g it & L (P<<0.05),
NG

3o i

WA —MIEEEHEAR ZMIGEENRRAY.,
TEADCE B RN B T AR, EF
F2 T8 € WA T 2 S 1A B A B b R P TR VR S
AT DL3E 3 8 4 Toll A 57 f& 4 (TLR4) 23k 1 il A fb 4
15 B0 Al 2 23 R s T 2 e 55 P ok 0 o) ot A 40
ML B 7 1CVCAM-1) 40 L 8 7% R T 80 (CD80)
1B X H, O, 34405 1 A i ik N Bz 40 it % 4 Bt )
TR R Y . S 4 S e 2 R 4% ERK1/2 AN
p38 15 il i . 4 il — F AL A A B GNOS) F1 3 5 &
fiti-2 (COX-2) &35 X} ig Z WE 45 43 (1) W 200 Jifd & 72 O 9
PEFS . AW 5T J B 28 0 5§ B o #00G ERK1/2
F5 @A I/R () CSC 40 i Kk A/ . WF98 &
L T/R P S A0 by 38 s g -5 3 CSC 4 it 3% J7 1%
K T3 A Caspase-3 mRNA /KP4 &, H1 08 17 5
Bel-2 mRNA K- FEAG. 2 96 6 BEIR 97 T DL 2%
fife T/R B8 CSC 20 i 404k 1 845493 « 688 40 3% g ik
52 BRI T2 B A Caspase-3 mRNA /KF, 48 & i
T3 B Bel-2 mRNA /K,

I/R F 30 CSC 41 iy 58 A i 628 i3 £, g i i
AL I . MDA JE B 5t i 4 Ak B R I & AR AR
=9 MDA 7K 1] 5 B S8 Ak 4 #2 B '. SOD fig
B i B AR A AR v T B R 3 R R AL R
SRy A G T . B IE R AR MDA K, 42 5
SOD K- 78 CSC 4 e I/R B3R 97 H A Rk &
S ARG & B T/R T B0 S AR B B R 5
CSC 411 s MDA 7K -4 55 » SOD 7K - B AR, 3 23 3% {5
BEVR ST A MDA ZKF- $2 %8 SOD JKF-, i AZEfR1/R
By CSC 4 ff & Ak 7 5t 43, % CSC 4 g 2 A7 FH
e LA A

ERK J& 55 1 A8 i 2 3300 9 v B 1) MAPK it
Bl HA 58 8 2 12 ERK1 fil ERK2,ERK1/2 F %
R O RE SR = I 7 N N W A < o 2 R /) =
PR ERK #F A 40 M8 3% AP-1 . ELk-1,
SAP %5 5| A B A W) 2 RN L AR A & BR L d o -
TV T 48 03 BT B0 A Ak I R B S 3 CSC o 4H i p-
ERK1/2 5 +ERK1/2 A8 FEAG. 2 9 & BR 97
p-ERK1/2 5 +ERK1/2 Fo{H 3 . Bt A B 580 K
T 2N D 55 a0 PR B ERKL/2 kX I/R (1) CSC 4i
JiL & FEOR B
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