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MoK (verapamil ) A1 DMEM 3% 57 5& 34y 5%
Sigma 3] 77 i ; US0488 H I H 2E [# Tocris Cookson
28w A MLE B AR B b s 2R 2 /7 s N
3% BT DU ZE 75 AL DA RIS T = s [ H ] 52
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Tab 1. Effects of different agents on protein con-
tent of cultured ventricular myocytes from neonatal
rats

Protein content/ g

Drug/mol -L.”" (in 5 x10° cells )
Control 17.03 £2.74
Iso 10 24.93 £2.72"
KN93 0.2 15.53 £1.18
Iso 10 + U50488H 1 16.92 +2.42*
Iso 10 + KN93 0.2 16.20 +0. 98"
Iso 10 + KN93 0.2 + U50488H 1 13.54 £1.04™°
Iso 10 + propranolol 2 17.98 £2. 117
Iso 10 + verapamil 1 16.83 +1. 42"

The cells were treated with different drugs for 48 h. Iso: isopre-
“ P <0.05, compared with control;
*P<0.05, ¥P<0.01, compared with Iso group; “P <0.05,
compared with Iso + KN93 group.

naline. x s, n = 6.

2.2 FEIso FET, AR EEZXT O AL EFR
spAG!

2 Bon, SXTHRAAM L, Iso 2.0 LA A fA AR
WK T 93.5% ,KN93 4] & UL 0 g 2 4% , 2 0 KN93
XTIEH O LA B AR FL TG R . 15 Tso 41AH Hb,
Iso + US0488HZ .Iso + KN93 2 Iso + 3% Z8 V& /R 4H ol
Iso + ZERLMACKZELC LA AR FR BT 080 /0N , 2 S/ T
50.5% ,51.2% ,52. 1% J%51.1% , 35 W] US0488H .
KNO3 %283 IR K 4E Rk S ae il Iso 5 51
O JULAH P A FR B 185 K, . USO488H (1 #1075 i 5
Al 49 00 6 A S AR Bl 5 Tso + KN93 2 AH
F, Tso + KN93 + US0488H 41 {1 2 i 1A Ry /N T
12.6% .

Tab 2. Effects of different agents on cell size of
cultured ventricular myocytes from neonatal rats

Drug/ wmol -1~ Cell size/pum’
Control 1192 +133
Iso 10 2305 £ 189"
KN93 0.2 1177 £123
Iso 10 + US0488H 1 1141 115
Iso 10 + KN93 0.2 1125 +214

Iso 10 + KN93 + U50488H 1 983 + 108"~

Iso 10 + propranolol 2 1103 + 158"

Iso 10 + verapamil 1 1126 + 140"

See Tab 1 for the treatment. x £s, n =80 cells. " P <0.05,
compared with control; *P <0.05, ®P <0.01, compared with
Iso group; “P <0.05, compared with Iso + KN93 group.
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s dad:0pAly

23R R, SX A AL, Iso 41.0 AILAH Y
BEA I T 62.8% ,KN93 41 4 WLHA Gk Ar , 32
B KN93 Xof 1F O UL 40 ML 2 1 3 BTG sE e T 5
Iso 41 #H I, Tso + USO488H 4. Iso + KN93 4.
Iso + ¥ Z59K /R4 Iso + AERIMAK .0 WL F &
REAK, 4> M BEAR T 35. 5%, 42. 9% , 42. 3% %
38.1% ,3H] US0488H KNO3 - Z53% /R S AEFr i K
PIREPI I Tso 175 5 1900 LA I 25 1 5 = 38, HL
US0488 H 114410 i 15 1 55 JHAth 310 1] 5004 FHAHBL; 5
Iso + KNO3Z{ A I, Iso + KN93 + US0488H 4% 114
W T 17.5%
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Tab 3. Effects of different agents on [ *H ]leucine
uptake of cultured ventricular myocytes from neo-
natal rats

Protein synthesis( [ *H]leucine

Drug/ pwmol - L™ incorporation/cpm in
5 x10* cells)

Control 1102 £176

Iso 10 1794 +165 *

KN93 0.2 1048 + 166

Iso 10 + U50488H 1 1158 +217*

Iso 10 + KN93 0.2 1024 +271*

Iso 10 + KN93 + U50488H 1 844 + 1274

Iso 10 + propranolol 2 1039 = 198"

Iso 10 + verapamil 1 1110 +175*

"P<0.05, compared

compared with Iso group;

See Tab 1 for the treatment. x +s, n =6.
*P<0.05, ¥P<0.01,
compared with Iso + KN93 group.

with control ;
5P <0.05,

2.4 FEAEEENOHEMCa ] BRETH
EpA !

U50488H 1 wmol-L ™"} KN93 0.2 pmol - L™
A B IO LA [ Ca® " ], kTRl A5 Pk (1, 3%
4) Iso 10 pmol - L ™" {0 AL P 45 5 ik 1) 2 A g
B AHANS R BE K- (0 LA B B A 3l
%ﬂn‘r}%-U50488H REFEA T Iso 753 A0 LY 5 25
BRI AR AL 3 =, B8 B TIso 550 LA i
B & iV E R, HAE R 585 2898 2K 1 ol -
L™' \KN93 0.2 pmol - L™ " FIZEFIMAK 1 pumol - L™y
VEFRSCRARL, 18 % U JUL A A PN it 55 17 47 5 T
SN . 78 KNO3 T AL BRI E L T , USO488H fig 4k 2k
FEAKH Tso i SAO LI Ca® " T ] A8 A 7K
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Fig 1.
neonatal rats. See Tab 1 for the treatment.

Effects of different agents on spontaneous [ Ca’*

i

|
tH

Wy

I

], transient in cultured ventricular myocytes from

W

Tab 4. Effects of different agents on [ Ca’* ], transient amplitude and frequency in culrured ventricular
myocytes from neonatal rats
| [Ca®* T, Frequency
Drug/ pumol - L .1
Peak amplitude/nmol -1~ Resting/nmol - I, ™ /min

Control 192.6 +10.0 114.6 +11.7 58.5+1.3
Iso 10 291.8 £9.5" 121.2 +6.4 89.5+2.6"
U50488H 1 191.8 +10.6 110.2 £3.9 57.3+3.7
KN93 0.2 186.7 +11.8 113.9 5.4 58.0+2.3
Iso 10 + US0488H 1 185.7 +9.9* 116.8 +10.5 56.6 +1.5*
Iso 10 + KN93 0.2 191.5 +12.3" 106.7 +3.7 57.0=+2.4"
Iso 10 + KN93 + U50488H 1 165.6 +9.9"4 116.5+11.4 55.8 +2.2"%
Iso 10 + propranolol 2 193.6 +10.0" 112.0 £12.5 56.0 +3.2"
Iso 10 + verapamil 1 188.2 +12.7* 115.2£5.8 58.8 +3.3"

See Tab 1 for the treatment. x +s, n =4.

4P <0.05,

"P<0.05, compared wit
compared with Iso + KN93 group.

h control group; *P <0.05, ¥P <0.01, compared with Iso group;
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T3 T 20. 4% 5 5% AL AH HE, KN93 4 ik &
WBL AE, 2 W] KN93 I A 52 i GE 0 UL 20 MY
CaMK I 8B ik ; 5 Iso 41 4H ., Iso + U50488H 4 |
Iso + KN93 2H . Iso + FHZEIE /R4 Iso + 4ERLMAKLH
CaMKIISBZ: ik P& A, 4 MK T 21. 5%, 26. 8%,
16.5% J% 13. 7% ., US0488H ¥4 | V£ Fi 5 KNO3,
T 38 IR MAERLIFOR A1 AR L 5 Tso + KNO3 21
FHHE, Tso + KN93 + U50488H 41 CaMK Il B 3235 A%
T 18.2% , 320 US0488H 1 g E H2F4 Ik CaMK Il 5B
Foak, () @it B Z AR LN Ca® " /K- 1 Ik
/CaMK 11 8B 2R 3k, DT A2 21 410 1] .0 WLAE JE 1 4 FH
(E2),

CaMK 11 8B (56 ku)

e R (- A ctin (42 ku)

12¢
10t %
0.8} £,
0.6
0.4

ACAMKII 6B * Aﬁ-/\ctin

0.2H

1 2 3 4 5 6 7 8

Fig 2. Effects of different agents on CaMK II 6B
expression in cultured myocardial cells of neonatal
rats. CaMK II : calmodulin dependent kinase . 1: control;
2. Iso 10 p,mol-Lfl; 3. KN93 0.2 pgrnol-L*1 ; 4: Iso 10 wmol-
L™" + U50488H 1 pmol-L™"; 5: Iso 10 pwmol - L™" + KN93
0.2 pmol-L™"; 6: Tso 10 pumol+L ™" + KN93 0.2 pmol-L™" +
U50488H 1 pmol - L™'; 7; Iso 10 pmol - L™" + propranolol
1 pmol-L™"; 8; Tso 10 wmolL™" + verapamil 1 wmol-L"".
xxs,n=4. *P<0.05, compared with control; *P <0. 05,
P <0.01, compared with Iso group; “P < 0. 05, compared
with Iso + KN93 group.
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it «-OR e dl et S RS G EHEA
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Inhibitory effect of kappa-opioid receptor stimulation on isoprenaline-

(Key Laboratory of Molecular Biology and Drug Research, Liaoning Medical College, Jinzhou

Abstract. AIM

induced myocardial hypertrophy of neonatal rats

WU Guo-Qiang, WANG Hong-Xin ", JING Li

To observe the inhibitive

effects and signal transduction by kappa-opioid

receptor ( k-OR ) stimulation on hypertrophic

myocardial cells induced by isoprenaline (Iso)

121000, China)

in neonatal rats. METHODS The total pro-
tein content was assayed by the method of Lowry.

The cardiomyocytes volume was measured by

computer photograph analysis system and the
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protein synthesis was assayed with [ *H] leu-
cine incorporation method. [ Ca’" ], transient

1

was measured by Till image system by cell-
loading Fura-2/AM. The expression of Ca’"-
calmodulin dependent kinase [[ ( CaMK [I ) 8B
was determined by Western blot. RESULTS
Iso enhanced the total protein content, the car-
diomyocyte volume and the protein synthesis in
myocardial cells. U50488H showed the func-
tion on reducing the previous mentioned indices
induced by Iso, which were similar to KN93,
propranolol and verapamil. U50488H also at-
tenuated the hypertrophy and the expression of
CaMK [I 3B induced by Iso through decreasing

the [ Ca®*],. CONCLUSION Kappa-opioid
receptor stimulation can abolish the hypertroph-
ic response induced by Iso, which is partially
via attenuating the augment of [ Ca’* ], and the
high expression of CaMK [l 8B induced by Iso.

Key words: receptors, opioid, kappa; myo-
cardial hypertrophy; US0488H; Ca’ " -calmodu-
lin dependent kinases
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