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Fig 1.

Effect of DADLE on apoptosis of rat myocardial cells injured by H,0,. Sece Tab 1 for the cell treatments.
A: control; B: H,0,; C: H,0, + DADLE; D: H,0, + DADLE + naltrindole ;

E: H,0, + DADLE + U0126.
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Tab 1.  Effect of [ D-Ala’>, D-Leu’ |-enkephalin
(DADLE) on proliferation and apoptosis rate of
rat myocardial cells injured by hydrogen peroxide
(H,0,)

Group [*H]TdR incorporation/  Apoptosis

cpm rate/ %
Control 2567 +171 9.8+0.2
H,0, 1024 +66 45.3+2.8™
H,0, + DADLE 2039 +76" 16.1 +3.0"
H,0, + DADLE +naltrindole 1224 +109%%  41.4 £0.9%%
H,0, + DADLE + U0126 1175 £5944 30.3+1.944

Myocardial cells were isolated from neonatal rats and cultured for
48 h. Then the cells were cultured with H,0, (200 pmol-L™") ,
H,0, + DADLE(1 wmol-L™"), H,0, + DADLE + naltrindole
(10 pmol L") and H,0, + DADLE +U0126(10 nmol-L™"),
respectively, for another 48 h. x +s, n=3. ™ P <0.01l, com-
pared with control group; * P < 0. 01, compared with H,0,
group; ““P <0.01, compared with H,0, + DADLE group.
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Tab 2. Effect of DADLE on lactate dehydrogenase ( LDH) release, superoxide dismutase ( SOD ) activity
and malondial dehyde ( MDA ) content in rat myocardial cells injured by H,O,

Group LDH/U-L™! SOD/U-L™! MDA/nmol -L ™"

Control 119 £29 293 +20 0.75+0.33

H,0, 328 +36 ™ 170 +14 ™ 3.27£0.72™

H,0, + DADLE 167 27" 271 + 14" 1.28 £0.27"

H,0, + DADLE + naltrindole 320 +4644 160 +3144 3.19 +0.244%

H,0, + DADLE + U0126 318 £294% 158 +284° 3.10 £0.19%%

See Tab 1 for the cell treatments. % s, n=6. “ P <0.01, compared with control group; *P <0.01, compared with H,0, group;

24P <0.01, compared with H,0, + DADLE group.

Tab 3.

Effect of DADLE on extracellular signal-regulated kinase (ERK) and phosphorylated ERK ( p-

ERK) expressions in rat myocardial cells injured by H, 0,

Group Aprk* Apoaciin

Ap-ERK: AB-,—\(-tin Ap-ERK: Agrg

Control 0.0751 0. 0002
H,0, 0.0775 +0. 0001
H,0, + DADLE 0.0796 +0.0003*

0.0747 +0.000244

0.0684 +0.0002°"

H,0, + DADLE + naltrindole
H,0, + DADLE + U0126

0.060 +£0.002 0.804 +£0. 005

0.028 £0.001 *
0.053 £0.003"
0.026 £0.0014%
0.025 £0.0014%

0.361 £0.002*
0.661 £0.001%
0.554 £0.004°%
0.362 £0.0014%

See Tab 1 for the cell treatments. % s, n=4. * P <0.01, compared with control group; *P <0.01, compared with H,0, group;

24P <0.01, compared with H,0, + DADLE group.
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Fig 2. Effect of DADLE on ERK expression and
its phosphorylation in rat myocardial cells injured

by H,0,. See Tab 1 for the cell treatments. Lane 1 control;
lane 2: H,0,; lane 3: H,0, + DADLE; lane 4: H,0, + DA-
DLE + naltrindole ; lane 5: H,0, + DADLE + U0126.
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Protection of §-opioid receptor stimulation against injured
myocardial cells by hydrogen peroxide

LI Jiong'* , WANG Zhong-Yan®, YU Min’
(1. College of Health Management, 2. Information Center, 3. College of Pharmacy, Binzhou Medical

University , Yantat

Abstract: AIM To study protective effect of
[ D-Ala®, D-Leu’ ]-enkephalin ( DADLE )
against hydrogen peroxide ( H,0,) induced my-
ocardial cell injury and its possible mecha-

METHODS

isolated from neonatal rats and cultured for 48

nisms. Myocardial cells were

h. Then the cells were randomly assigned into
normal control, H,0, (200 pmol L"), H,0,
+DADLE(1 pmol-L™"), H,0, + DADLE +
naltrindole ( 10 pmol + L™") and H,0, +
DADLE + U0126 (10 nmol - L™") groups and
cultured for another 48 h. [*H]TdR incorpora-
tion assay and flow cytometry were used to
measure the cell proliferation and apoptosis
rate. The lactate dehydrogenase (LDH) activi-
ties in culture supernatant measured by using
LDH activity kit. The superoxide dismutase
(SOD) activity and malondialdehyde ( MDA ')
content in cells were measured with xanthine
oxidase method and color reaction of thiobarbi-
turic acid, respectively. The expressions of ex-
tracellular signal-regulated kinase ( ERK) and
phosphorylated-ERK ( p-ERK) were observed
with Western blot. RESULTS (D Compared
with normal control group, the incorporation of
[*H] TdR in myocardial cells of H,0, group

264003, China)

was significantly lower, apoptosis rate was
higher, LDH activity and MDA content in cells
were higher, while SOD activity in cells was
lower. In addition, the ratio of A yp/ Az was
decreased. (2) Compared with H,0, group, the
incorporation of [ *H] TdR in H,0, + DADLE
group was significantly higher, apoptosis rate
was lower, LDH activity and MDA content in
cells decreased, while SOD activity increased
significantly. The ratio of A gp/Agpg was in-
creased. (3) §-Opioid receptor antagonist nal-
trindole and ERK antagonist U0126 inhibited
this effect of DADLE on the above index chan-
CONCLUSION

protective effect

ges induced by H,0,.
The §-opioid receptor has
against H,0,-induced myocardial cell injury,
and its possible mechanism may be related to
its promotion of antioxide capacity and ERK
phosphorylation.

Key words: receptors, opioid, &; myocytes,
cardiac; hydrogen, peroxides; extracellular
signal-regulated MAP kinases; superoxide dis-

mutase
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