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ABSTRACT

ATM.: To compare the effects of matrine, artemnisinin, and
tetrandrine on intracellular C22* concentration ([Ca™* ];)
in guinea pig ventricular myocytes. METHODS: A sin-
gle ventricular myocyte was loaded with Fluo
S-acetoxymethyl (Fluo 3-AM). [Ca?* ], was recorded by
laser scanning confocal microscope and represented by
flucrescence intensity { FI). RESULTS: 1) KCl 60
mmol* L.~" elevaied the FI from 299 + 19 to 1389 * 325
(P<0.01) in the presence of extracellular Ca®* 1.8
mmol*L~!. 2) Both matrine and artemisinin at the con-
centration of 100 pmol-L~" could enhance the increase of
FI by KC1 60 mmol-L.~'. The FI valuss reached 1495+
320 and 1646 * 308 from 301 = 14 and 299 + 16 (P <
0.01), respectively. 3) Both tetrandrine 1, 10, and 100
pamol =L~ and verapamil 10 pmol+L ™" inhibited the influx
of extracellular Ca?* induced by KC1 60 mmol-L™!. 4)
Matrine 1, 10, and 100 pmol-L~! could elevate the FI in
the presence of extracellular C22* . The FI values reached
441 +96, 504 +112, and 643 + 126 from 303 £27, 300+
32, and 296 £ 19 (P <0.05), respectively. 5) Tetran-
drine 1 and 10 pmol-L ™" could apparently inhibited Ca’*
release from intracellular calcium stores induced by caf-
feine 20 mmol - L™ '( P <0.05). CONCLUSION: Ef-
fects of matrine, artemisinin, and tetrandrine on [C2* ];
in ventricular myocytes were different. Both artemisinin
and matrine could enhance C22* entry induced by KCl,
while tetrandrine, as verapamil did, inhibited this kind of
Ca** entry. Matrine itself could produce Ca* entry.
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INTRODUCTION

Matrine, extracted from the dried ot of Sophora
flavescens, showed the antiarrythmic action in animal
models which induced by aconitine, chlorofom,
adrenaline, and coronary artery ].igal:ion[]’2J . However,
the mechanism of matrine is not clear.

Artemisinin, an antimalarial drug, extracted from the
dried portion of Artemisia annua L. In recent years, it
has been found that artemisinin has the phammacological
effects of antiarthythmia™®. The study by whole cell
patch-clamp technique indicated that artemisinin could
block the two components ( I, and Iy,) of delayed out-
ward rectified K* current in ventricular cells isolated from
guinea pig'’. But the effects of artemisinin on intracellu-
lar calcium ions have not been reported.

Tetrandrine , extracted from Stephania tetrandra S
Moore, showed a noncompetitive calcium antagonism like
verapamil on isolated cardiomyocytes in rat. Tetrandrine
inhibited both L-type and T-type voltage-dependent Ca**
channel™, At high concentrations, tetrandrine reduced
the magnitude of caffeine-induced [ Ca** ]; transient®™,

Matrine, artemisinin, and tetrandrine all have the ac-
tion of antiarrythmia, however, we still do not know if
they have the same effects on [Ca®* ];. The present study
was to compare the effects of matrine, artemisinin, and
tetrandrine on [ Ca®* ]; in ventricular myocytes isolated
from guinea pigs.

MATERIALS AND METHODS

Animals and agents Guinea pigs were provided
by Animal Center of Harbin Medical University, weighing
(320+20) g. Fluo 3-acetoxymethyl (Fluo 3-AM) ester
(Molecular Probes Eugere OR, USA) was dissolved in
Me,SO and the final concentration was 1 g*L~'. The so-
lution was stored at —20 T in dark. Collagenase I was
obtained from CLS Washington Biochemical (USA).
Pluronic F-127, 4-{ 2-Hydroxyethyl )-1-piperazineethane-
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sulfonic acid (HEPES), egtazic acid, taurine, glutamic
acid, and Me,SO were purchased from Sigma (USA).
Matrine, tetrandrine, and artemisinin were provided by
Pharmaceutical Institute of the Second Affiliated Hospital
of Harbin Medical University (China). The purity of
these drugs was 98 % .

Isolation of single ventricular myocyte A sin-
gle ventricular cell was isolated from guinea pig heart as
described previously' # . Briefly, guinea pig was fainted
by a cervical dislocation, then the heart was quickly re-
moved and cannulated on a Langendorff apparatus and per-
fused with Tyrode’s solution {mmol-L~1; NaCl 135, KCl
4, CaCl; 1, HEPES 10, and Glucose 10, adjusted pH to
7.35 ~7.45 with HCl at 36 C) for 2 — 3 min, to eliminate
remained blood.  After the heart was perfused with Ca2* -
free Tyrode’s solution for 8 — 10 min, it was enzymatically
digested for a pericd of 15 — 20 min with a solution con-
taining collagenase [] 0.16 gL ™', Left ventricular tissue
was then excised from the softened heart, placed in a
Kraftbruhe (KB) solution (mmot-L~': Glutamic acid 70,
Taurin 15, KC1 30, MgCly 0.5, HEPES 10, KH:PO, 10,
Glucose 10, and egtazic acid 0.5, adjusted pH to 7.30 -
7.40 with 5 mol-L~! of KOH), and gently blowed. The
myocytes were incubated in the KB solution at 22 - 25 T
for 1 h.

Flou 3-AM loading Isolated single cardiomyocyte
was taken from KB solution by centrifugation at 14.8x g
for 1 min, and loaded with Flou 3-AM 1 % working solu-
tion containing 0.01 % pluronic F-127 at 37 C for 1 b,
The cells were then washed with Ci2* -free PBS by three
times to remove the extracellular Flou 3-AM™ .

Laser scamning The loaded cells with bar-shaped
and clear striates were mounted in a chamber. Fuo-3
fluorescence was detected with an INSIGHT PLUS laser
scanning confocal microscope system equipped with an
Olympus IMT-II inverted microscope. An argon laser was
used to excite Fluo-3 at 488 nm and emit at 530 nm.
[ Ca®* ]; changes were represented with fluoresence
intensity (FI).

Time segies of optical sections through a cell was ob-
tained with a XY-step. Total 25 images were scanned
with each experiment and the data were stored in disks.

Statistic amalysis  Results were presented as
%+s5. Swdent's s-test was used in statistical
compatison.

RESULTS

Effect of matrine on [Ca*]; KQ &

mmol +L.~! increased the [ Ca%* |; in single isolated cardio-
myocyte (Tab 1). After the preincubation with matrine
1, 10, and 100 pmol - L™, the increase of [Ca®* ]; in-
duced by KCl was not decreased, but was higher than that
of KCI alone (P <0.05). Matrine increased [ Ca?* ; in
normal extracellular C2®* solution at the rest level in a
concentration-dependent mamner ( P < 0.05, Tab 2)2
while it did not affect [Ca®* ]; in Ca®*-free solution
{P>0.05, Tab 3},

'Bab 1. Effects of matrine, artemisinin, tetrandrine, and
verapamil on [ Ca®* ]; elevation induced by KC1 60 mumol -
L-! and caffeine 20 mmol-L ! in single ventricular myocyte
from guinea pigs. [Cal* ], changes were represented by
fluoresence intensity {F1I). n = 18 — 22 cardiomyocytes
from 6 — 8 guinea pigs. * * 5. P <0.01 us control.
P 5 0.05, 'P<0.01 vs KCl. 'P<0.01 vs caffeine.

Drug/pamol-L~! ” Lo J/m
Control Peak value
KQ1 60 mmol*L! 2 29+ 14 1389 + 325°
Matrine
1 20 301+ 18 1395 + 296
10 20 207+23 1353 + 318°
100 12 301 +14 1495 + 320F
N
1 18 208+ 12 1430 + 395"
10 18 300+ 17 1589 + 389
100 19 209+ 14 1646 + 365
Tetrandrine
1 20 2+2 62+ 96"
10 18 30119 437 + 1067
00 18 30415 455 £ 84
verapamil
10 18 W66 266+ 7%
Caffeine 20 mmol-L-' 18 ARx13 1105 £323°
Tetrandrine
1 2 300+4 802+ 284!
10 2 0112 514 % 151

Effect of artemisinin on [ Cat* ];

Unlike

matrine, artemisinin did not affect the FI value in this kind
of cells (P >0.05, Tab 2 and 3). In the presence of
artemisinin 1, 10, and 100 pmol+ L™}, the increase of
[Cca?* ]; induced by KCl 60 mmol - L™' was further
increased (P <0.01, b 1 and Fig 1).

Effect of tetrandrine on [Ca*]; The increase
of [C£* ]; induced by KC1 60 mmol-L~" was inhibited
by tetrandrine 1, 10, and 100 pmol-L~". The inhibitory
effect of tetrandrine 10 pumol * L' was similar to that of
verapamil 10 pmol-L~' (P <0.05, Tab 1). Caffeine
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Tab 2. Effects of matrine and artemisinin on [C#?* ], in
normal extracellular solution. [ Ca®
represented by fluoresence intensity (FT),

changes weore
n=18-19 car-

diomyocytes fromm 6 — 8 guinea pigs, * £ s, "P=0.05,
P <0.05, P <0.01 vs control.
Cie™ | /H
Drug el <1, ]
Control Peak value
latrine
I 14 4] = 27
I 1 el SN0 P
1441 16 ol FEES |7 3 = 130°
Arternisinin
I 1 UE 4 311140
1] 15 jr I E S s
1iK I b SRR Slb L

Tab 3.
Ca’* -free extracellular solution.

on [Ca'* ,in

Effects of mairine and artemisinin

e

|| changes were

represented by fluoresence intensity (FIJ. n = 18 - 20
cardiomyocytes from 6 — 8 guinen pigs. x+ 5. P> 0.05
vs conirol .
Gt | /F
Dirug im0 "
Comirol Prak wilue
Matring
15 2041+ 4 TR b
161 A A+ 6 LT P
100 ] 2%5 RN
Artenisann
| 18 Wil $0+' 127
10 I8 W+ M+ He
10 n b ] P

Ay mmel L elevated | Co'' |, which was mhibited by

etrmndnne 1 and 10 pmol - 170 in Ca™* -free extracellular

solution [P <001, Tab 1 and Fig 1),

DISCUSSION

The results demonstrated that matrine could not
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Fig 1. Image matrix of calcium fluorescent images,

inhibit voltage-dependent Ca” " channel of ventricular my
weyle, becanse | Co’” I mobilizations by high K depolur
zation were not allected by matrine.  In the present ox
periment, matrine had no effect on culeium relesse from
intemal stores in the Ca™ " -free extrmcel lular salution, but
it could elevate  Co*' |, in the nomal extmcellular solu
Artermisinin had no effect on the | Co'

tlin |1 normal

A Fluorescent images induced by KCI 60 mmol-L ' B) Floorescent

images mobilization by caffeine 20 mmol T, ': C) Effect of artemisinin 100 pmol+L " on [Ca®* || indured by KCI 60 mmol -

L-!; D) Effect of tetrandrine 100 pmol:L-! on [Ca®* |; induced by caffeine 20 mmel L.

{FI} was represented by various colors. x40,

Calcium fluorescence intensity
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and Ca?* -free extracellular solution, but it could enhance
the action of KCI. It suggested that artemisinin might af-
fect [ Ca®* J; through acting on voltage-dependent Ca?*
channel. Our study showed that the increase of [ Ca®* |;
induced by KCl were transient, but the increase tured to
be permanent after the cells were pretreaied with
artemisinin for 1) min.

In the present research, tetrandrine could inhibit
voltage-dependent Ca?* channel. This result was consis-
tent with the previous report. In addition, our results also
showed that tetrandrine could inhibit Ca** release from in-
ternal store since the increase of [C2* ]; induced by caf-
feine was inhibited by tetrandrine. But it could not inhibit
the contraction induced by caffeine (Fig 1B and D).

It was concluded that the effects of matrine,
artemisinin, and tetrandrine on cytosolic [C2* J; in ven-
tricular myocytes were different according to the results
mentioned above.  Artemisinin and tetrandrine could af-
fect the voltage-dependant Ca®* channel, but the mecha-
nisms are different. Matrine had no effect on voltage-
dependant calcium channel, but could affect the [Ca* |;
itself. To further confirm whether matrine could promote
Ca* influx from extracellular space and if artemisinin
could affect the dynamics of calcium, calcium current
recording by patch-clamp technique should be studied.
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HES: EASE, HTHERICEA S EAER
CENMRBESHER. T AMBEINLS
B ELENAKRER Fluw 3-AM f#R, K5 R
T L BB A T R I B B O S LI B 5 1
R, R (1) KC 60 mmol LA F &L B
AR S IR B, HAERIREE M 209219 FHE B
13894325 (P <0.01). (2) ¥SWABEREERER
100 pmol - L= VA] # KC1 60 mmol - L~ 312 9 415 P4 i
W, HOE N3RS BIA 301 £ 14 F1 299 + 16 FH i %
1495 + 320 #1 1646 £ 308 (P <0.05). (3) B¥rC i 1.
10 % 100 gemol - L™ F 45 HL 1A K 10 pemol « L™ Al 410 3
KC 3l RmAGMH. (4) HIEFHRIAESF, WS
B 1.10 R 100 pemol - L~ ' AT HAN M N B L3R B3R, B
AR BE 4 B M 303 £27, 300+32, 20619 EFHB
44196, 54 =112, 643 £126 (P <0.05). (5) ERH
aupEsbE P, WM 1 #4110 pzmol - L1 AT B B 40
imHER 20 mmol L '3EMBEE S AR (P <0.05).
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