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L-earnitine inhibits H,0O,-induced rat cardiomyocyte apoptosis through

suppressing Ca** /CaMKII signaling pathway
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ABSTRACT  AIM: To examine the inhibitory effect of L-carnitine on hydrogen peroxide ( H,0,) -induced apop-
tosis of rat cardiomyocytes and to further explore the underlying mechanisms. METHODS: Primarily cultured neonatal rat
myocardial cells were prepared and challenged by 200 pwmol/L H,O0, to induce cell apoptosis. In order to evaluate the
effects of Ca’* chelator 1 2-bis( 2-aminophenoxy) ethaneN- N N’ N’detraacetic acid ( BAPTA)  calmodulin-dependent
protein kinase II ( CaMKII) inhibitor KN93 and L-carnitine on cell viability apoptosis resting intracellular free Ca®* con—
centration ( Ca>* ) and phospho-CaMKII ( p-CaMKII) expression these three agents were added 30 min or 1 h prior to
H, 0, stimulation. Cell viability was measured by MTT assay and apoptosis was determined by flow cytomertry. The

Ca®* | was measured by laser confocal scanning. Cleaved caspase3 and p-CaMKII expression was detected using West—
ern blotting. RESULTS: Upon 200 wmol/L H,0, stimulation for 12 h cell viability decreased and apoptotic rate
increased significantly compared with control. Pretreament with L-carnitine  BAPTA and KN93 significantly increased cell
viability and decreased apoptosis. Furthermore intracellular Ca>* overload triggered by H,0, could be greatly relieved by
L-carnitine and BAPTA pretreatment but not affected by KN93. H, O, -stimulated cleaved caspase-3 and p-CaMKII expres—
sion was also significantly inhibited by all these three agents. CONCLUSION: L-carnitine inhibits H, O,-induced rat car—
diomyocyte apoptosis possibly via suppressing Ca>* /CaMKII signaling pathway.

KEY WORDS  Carnitine; Hydrogen peroxide; Cardiomyocytes; Apoptosis; Calcium; Calmodulin-dependent pro—

tein kinase 11

2013-02-26 2013-06-18
( No. 2008R(C33)
Tel: 04163863168; E-mail: jyhxwang@ 163. com



( hydrogen peroxide H,O0,)

5

1
1.1 #9557
; -DMEM .
MTT. 12— (2- )
-N N N N 1 2-bis( 2-aminophenoxy)

ethaneN N N~ N’+4etraacetic acid BAPTA

KNO93 Sigma; annexin V-FITC
: Fluo3/AM
; ( bovine serum albumin
BSA) Pierce; cleaved caspase3 1

Cell Signaling; IT ( cal-
modulin-dependent protein kinase 11 CaMKII) I
Santa Cruz; CaMK T ( phospho-CaMK II
p-CaMK 1) 3-
( glyceraldehyde-3-phosphate dehydrogenase

Promega;

GAPDH)

I Sigma; ( horseradish perox—
ide HRP) 11 Santa Cruz.
1.2 4 1 ~3 d Sprague-Dawley( SD)
SCXK () 2003-0007.
2
2.1 LA
’ 1~3dsD
D-Hanks 3 1 mm
x1 mm X1 mm 37 C 0.8
g/L o
15%
DMEM 37 C.5% CO,
o 0. 04%
DMEM 24 h o
2.2 ZBoga SD

° 1251 -

JH,0, .

\BAPTA (

KN93 ( CaMKII
. H,0,

(1.2
mmol /L) + H,0,
20 wmol /L) + H,0,
0.2 pmol/L) + H,0,
L 12 ho
BAPTA  KN93
\BAPTA  KN93
3 L2 i & A A
o 96
o 4 h
Co, 4 h

10 min

200 pmol/
H,0,1h
H,0, 30 min o

H,O0, o
2.3 MTT
0.5 ¢g/L
MTT
100 pL
o 570 nm
(A) o
2.4 S HULm AR A T
1.25 g/L
1 x10°/L
V-FITC o
2.5 w4 RE( [Ca’t ) mlE
D-Hanks 3 5 pmol/L Fluo3/AM 37C
45 min D-Hanks
3 0.5 mL D-Hanks
LSCM 570
525 nm

annexin

488 nm

o

o

2.6 Cleaved caspase3 F= p-CaMKII % i
RIPA 1%
( nonidet P40 NP-40) 0.5% 1%
( sodium dodecyl sulfate SDS) 0. 1%
( phenylmethanesulfonyl fluoride PMSF)
( bicinchoninic acid
BCA) o 1 x

10% SDS-

50 pg
5 min
PAGE
( polyvinylidene fluoride PVDF) & 5%
1h cleaved caspase-3p-CaMKII. CaMKII
GAPDHI 4 C o TBS-T
HRP I 2 h. TBST
( enhanced chemiluminescence ECL) o

Image] 1.42 o

SPSS 13.0 o
( mean + SD) o

H+



* 1252 -

o P<0.05 o 071
0.6
—1
0.5t ¥ #
# —T
1 "BAPTA  KN93 Bo4f
S
Z03}f
H,0, 02+ *
o ~BAPTA KN93 01l
1o 0
2 BAPTA  KN93 Control L-carnitine BAPTA KN93
HO,
H,0, 12 h Figure 1. Effects of L-carnitine  BAPTA and KN93 on decreased
o H,0, N cell viability induced by H,0, in rat cardiomyocyte.
BAPTA KN93 Mean +SD. n=6." P <0.05 vs control; P <0.05 vs
; Western blotting cleaved caspase-3 ( H,0, alone.
caspase3 ) 1 \BAPTA KN93 H,O,
2.3,
t o 10* 10°
103_ o 1t 103_ i ki . f--_';.
- = I -t
10°1 10° :
104 R 104, o
10° T T - T 10° ) ! !
;“g’ 10° 10* 10° 10° 10° 10° 10* 10? 10° 10° 10° 10* 10° 10° 10*
E Control H,0, H,O,+L-carnitine
g | 10 10* 30p
& *
& i
10 10° s |
F_-,’/ 20
e -
10 10*- 215 .
20l Pt
. g 101
109 104, - 2
g 5 5|
10™-f =T T 10" T 0 .
10° 10 10 10° 10 10° 10! 10 10° 10 Control L-camitine BAPTA KN93
H,0,+BAPTA H,0,+KN93 HO
Annexin V-FITC

Figure 2. Effects of L-carnitine BAPTA and KN93 on H,0,-triggered apoptosis of rat cardiomyocytes. Mean = SD. n=5." P <0.05

vs control; *P <0.05 vs H,0, alone.
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Figure 3. Effects of L-carnitine BAPTA and KN93 on H,0,-
triggered caspase3 activation in rat cardiomyocytes.
Mean +SD. n=3." P <0.05 vs control; *P <0.05 vs
H,0, alone.
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Figure 4. Effects of L-carnitine BAPTA and KN93 on H,0,-
triggered elevation of resting intracellular free calcium
concentration ( Ca®* ) in rat cardiomyocytes.
Mean = SD. n =120. " P <0.05 vs control; *P <
0. 05 vs H,0, alone.
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