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in cultured vascular smooth muscle cells and cardiomyocytes!
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ABSTRACT

AIM: To swdy the effects of berbamine { Ber} on
Ca'* _, homeostasis induced by adenosine triphosphate
{ATP} in vascular smooth muscle cells ( VSMC) of
rabbits and cardiomyocytes of rats. METHODS.
Both cell types were cultured and loaded with Fura 3-
AM. [ Ca®* |, was measured by fluorescent imtensity
(FI'} in ewh cell with confocal microscopy.
RESULTS: (1) ATP 30 pmol- L.~" elevated [ Ca™* ]
im VSMC and cardiomyocytes, F1 values reached 660 +
258 and 1058 £252 from 250 £ 84 and 218 £ 76 at 19 s
b sand 11.8 s 2.4 5, but FI in nuclens was not
changed in VSMC. (2} Ber 30 pmol - L™' did not
uffect the resting Fl in both cell types, but prolonged
the time to peak ( P < 0.1} and reduced the FI
elevated by ATP (P < 0.0l }. but not completely
inhibited even at 10 umol-L~'. (3) In D-Hanks’
solutton or in the presence of egtazic acid [ EGTA) 3
mmol+ L', the inhibitory effect of Ber was not seen
{P>0.05). (4} All effects of Ber on ATP-induced
[Ca"™ |, mobilization were similar to those of Ver 10
umol- L™, CONCLUSION: In VSMC and cardio-
myocytes, ATP-induced Ca™ influx was inhibited by
Ber and Ver, while the Ci-* release was not.
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INTRODUCTION

ATP exerted its effects either directly wvia P-
receptor or through a metabolite and adenosine A
receptort %7, and ATP could stimulate the formation of
inositol phosphates and raise [ Co™* |, which might be
involved in P.Y. receptor“"ﬂ. The elevation of
[Ca* | in vascular smooth muscle is an important
early event in normal vascular functions. The overload
of [Ca'* ], would result in the pathogenesis of vascular
functions, ~ Berbamine { Ber ) possessed important
pharmacological effects through noncompetitive calcium
antagonism' ® '), The aim of the present study was to
study the effects of Ber on ATP-induced [ Ca'™* ], raise
in vascular smooth muscle cells ( VSMC} and
cardiomyocytes.

MATERIALS AND METHODS

Agents Berbamine { Ber) crystals provided by
the Institute of Applied Ecology of Chinese Academy of
Stiences were dissolved in distilled water {pH 5.3 -
5.4 at 22 T} as stock solution and diluted with
Hanks'solution before wse. Verapamil { Ver. Orion
Pharm, Helsinki} was dissolved in PBS. Fura 3-AM
[ Molecular Probes, Fugene OR, USA) was dissolved
in Me,SO, 1 g-L~ ' Sigma Co} and stored at - 20 T.
Pluronic F-127, HEPES, ATP, and egtazic acid
{ EGTA} were purchased from Sigma Co.

Preparation of ¥VSMC and cardiomyocytes
VSMC were isclated from thoracic acrta of New
Zealand rabbits (3 - <4 wk) provided by the Experi-
mental Animal Center of Harbin Medical University
( Certificate No 0021}, The cell suspension was
adjusted into 5 x 10° - L™, plated on 25 mm round
coverslip on the boftom of 6-well multidish, and
cultured in DMEM medium containing 20 % fetal
bovine serum { FBS} in OOy incubator for 48 h, and
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then in DMEM without FBS for 24 — 48 h,  VSMC
was identified by “valley and hill appearance”. The

experiments were performed with monolayer of cells
from passage 4 — 7. Cultured cardionmyocytes were
prepared according to the previous method ',

Measurement of [ Ca®™ ];%'  VSMC and
cardiomyocytes were loaded in Fura 3-AM {0 and 2
pemal + L', respectively,
Na Y &
scopy and represented by fluorescent intensity (FI}' Y

Statistics  Data were read from the computer
and analyzed using worksheet program, Excel. The
values were compared by f-test.

for the measurement of
., was measured by conforal micro-

RESULTS

Effect of Ber on [Ca’* ]; elevated by ATP
in VSMC  ATP 30 pmol* L' induced a transient
increase in cytosolic [ G | and the FI value reached
00l + 258 from the resting level {250+ 84) at 19+ 5
s after the addition of ATP. The FI values in nucleus
area showed no difference before and after ATP
(Fig 1),

Pretreatment of VSMC with Ber 30 yemol+ L™ for
Ly min decreased the Fl value elevated by ATP without
effect on the resting level,  The similur result was also
observed with Ver 10 pmol-L~ "¢ Tab 1}.

Effect of Ber on [Ca’* |; elevated by ATP
in cardiomyocytes | Ca™* | was increased by ATP
30 gmol - L~ in cultured cardiomyocytes ( Fig 1},
After the addition of ATP, the peak value of FI was
1058 + 252 from resting at 11.8 s £ 2.1 5. When the
vells were pretreated with Ber 30+ umol+L~" or Ver 10

smol-L~" for 10 min, ATP-induced Ca’* | elevation
was reduced ( P < 0,01} and the time to peak was
delaved { P <(0.0L} (Tab 2),

Tab 2. Effects of Ber and Ver 10 pmol-L~ " on [Ca?* ],
mobilized by ATP 30 pmol *L-! in Hanks’ or D-Hanks’
solution in single cultured cardicmyocytes of rats.
[Ca®* ]; change was represented by fluorescent intensity
(FI} in ¢ach cell. = + 5. “P<0.01 »s restng.
P>0.05, 'P<0.01 vs ATP. %P >0.05 vs Ber,

Grow 1 [Ca®*_ Fl/Cell

F . .
P Resting Peak.  Time to Peak
ATP 300 218+50 (058 +252° 11.8+2.4
Ber 30 pmol-L™' 16 283+ 480 367 x o 17+ 5
Ber 100 pmol-L=" 9 205+41% 280557 91+
mn D-Hank 8 231£53 HO:as 15 + of
n EGTA T 235+47 M3 +56¢ 1+ 78
Verapamil 6 2ol 334+35 16+ 5°

Effect of Ber on [Ca’* ]; elevation in the
absence of extracellular Ca’* In the presence of
EGTA 3 mmol - L' or in D-Hanks' solution. the
inhibitory effects of Ber on [ Ca** |, mobilized by ATP
were not observed ( £ > 0.05. Tab 1.2,

DISCUSSION

The regulatory effects of ATP on cardiovascular
system were closely associated with vascular functions
and recently concentrated, ATP is mainly released
from the blood platelets during their activation and plays
an important role on cardiovascular system directly or
indirectly through its metabolites, also this regulatory

Tab1. Effects of Ber and Ver 10 pmol- L-! on [Ca®* ], mobilized by ATP 30 pmol - L"! in Hanks’ or D-Hanks’
solution in single cultured VSMC of rabbits. [Ca’* ], change was represented by fluorescent intensity (FI} in each
cell, xzs. 2P>0.05, “P<0.01 vs resting. % >0.05, "P<0.01 vs ATP. %F>0.05 vs Ber.

Geoup . _ F'Cell FI- Muclens
Resting Peak Tune 10 Peak Resting Peak
ATP 14 250+ 84 660 + 258" 19+5 U+ 24 103 4 30
Ber 31 prool« L~ 8 311+ 28 330+ 103! 2Txof 1U7 + 38¢ 112 + 244
Ber LW zmol L™ 0 22y + 4 293 + o' Wy 122 + o 117+ 319
(o D-Hanh T 236+ 67 A%+ 72 26+ 112 +3]¢ 114 £ 35¢
in EGTA T PRI A3+ 50 WpxTE o8 + 378 113+ 378
Verapamil o RAdFaY 32127 4245 102 + 288 114 2 38
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