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Effect of di-praeruptorin A on calcium current

in ventricular cells of guinea pig'
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ABSTRACT With patch
{whole cell recording}. the effect of 4i-
praeruptorin A

clamp technic
(Pra ), an ingredient of
Peucedanum praeruptorum Dunn on calcium
current {Jlc) in the single ventricular cells of
Results showed that
under Cs/Cs condition, when the holding po-

guinea pig was-studied.

tential was — 40 mV and in the presence of
Pra (1, 10, 100 pmol+L '), Ic was decreased
dose-dependently from 2.02 4+ 0. 24, 2.00 +
¢.12, 2.12 4+ 0.33 nA (control) to 1.60 +
0.24, 1.3240.08, 1.16 = 0. 43 nA, respec-
tively, and their inhibitory rates were 21 %7,
33.5 %, 45 %, respectively.
voltage relation curve showed that the reversal
potential of {c was -+ 60 mV; the potential
producing peak value of Iy, was about 0 mV.
The results indicated that Pra had a Ca**t
channel blocking effect.

The current-
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The crude
Peucedanum praeruptorum Dunn. a traditional

extract of thé root of

Chinese medicinal herb antagonized experi-
mental arrhythmias induced by BaCl; and liga-
tion of the left coronary arteries'®. The in-
gredient di-praeruptorin A (Pra. a white
powder mp 156 — 8 ), is a nonglycosidic
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angular-type pyranocoumarin.

SO

OCOCH,

OCQO—-C=CH—CH,
§
CcH,

di-Praeruptorin A
(3-Angeloyloxy-4-acetoxy-3", 4’-dihydroseselin)

Pra. that is Pd-Ta. inhibited the in-
flux of *“Ca®" into the smooth muscle cells*™,
We found that Pra reduced the APD,, and
APDyg in the ventricular cells of guinea pig’'.
However, it is not known whether Pra can af-
fect the membrane ionic channels of myocar-
dial cells.

calcium currents (¢, in the single ventricular

In this study, the effects of Pra on

cells of guinea pig were investigated with
patch clamp technic {(whole cell recording) for
exploring its anti-arrhythmic mechanisms.

MATERIALS AND METHODS

Preparation of myocardial cefls Single ventricu-
lar cells of the guinea pig were prepared through an
enzymatic dissociation method™ ™. The heart was
perfused through the coronary arteries with Ca®” —free
Tyrode solution containing collagenase 0. 08 mg *ml™!
{Yakult. Japan) for 15— 20 min at 36 T. A small
piece of the ventricle was excised and agitated in the
KB medium at 4 C for at least 1 h. The recording
chamber (0.3 ml} was perfused with normal Tyrode
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solution 2— 3 ml "min™t.

Experiments were carried
out at 36 — 37 'C on rod-shape guiescent single cells
which exhibited distinct stniation of sarcomeres.

Solutions and Pra MNermal Tyrode solution con-
tained MNaCl 143, NaOH 24,4, KCl 5.4, MgCl, 0.5.
MNaH:P(), 0.3. CaCl; 1.8, glucese 5. and HEPES
{ W -2-hydroxyethylpiperazine - W ’- 2 - ethanesulionic
acid? 5 mmeol L7, Ca®t-{ree Tyrode solution was
normal Tyrode solution withour Call,., The KB
medium contained KOH 70, [-glutamic acid 50, KCL
40, taurine 20. KH;PO, 20, MgCl, 3. GEDTA (gly-
coether-diaminetetraacetic acid) 0. 5. glucose 104 and
HEPES 10 mmal 'L, The internal solution of elec-
trode contained CsCl 130. MgCl, 1. ATP-2K 3.
HEPES 5, GEDTA 1. and CPK (creatine phosphate
dipotassium, sali) 5 mmel * L™ The extracellular
solution was normal Tyrade solution containiog CsCl 2
mmol-L~'. Pra was isolated and idenrified &

Whole cell patch ciamp technic The inside tip
diameter was 2 — 3 um and the resistapce was 2 — 3
M. For the current measurement, the holding pa-
tential was —40 mV, the srimulating frequency was 1
Hz,. and the duration was 300 ms. Depolarizing or hy-

perpolarizing rest pulses were applied ooce every 10 s.
RESULTS

The amplitudes of the peak inward I,
were decreased concentration-dependently by
Pra. When cells were held at —40 mV ., J.
reached the peak amplitudes and were de-
creased by Pra 1. 10, 100 pmol-L""! from 2. 02
024, 2.00£0.12, 2.124+0.33 nA (con-
trol.2n=5) to 1. 604+0. 24, 1. 324+0.08, 1.16
+ 0. 43 nA, respectively, and their inhibitory
rates were 21 % . 33.5 4. 45 %, respectively
(Fig 1>.

The isclated I, were obtained at various
potentials in control and after the administra-
tion of Pra. [, reached a maximal value at 0
mV, and the apparent reversal potentials ob-
tained by extrapolating the current-voltage

relationship curves were approximately at
+60 mV (Fig 2).
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Fig 1. Effect of dl-praeruptorin A on .. of guinea
pig ventricuiar cells in the presence of CsCl 2
mmoei -L™'. Holding potential — 40 mV; Command
potential 0 mV; Stimulating duration 300 ms.
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Fig 2. Current-voitage reiation of Ic. In di-praerup-
torin A. Holdlng potential — 40 mV; Command po-
tentials from — 30 to 1+ 70 mV in 10 voltage steps;
Stimulating duration 300 ms.

DISCUSSION

The present studies showed that Pra de-
creased the 7., clearly and dose-dependently
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under the conditions where the potassium
channels were blocked with CsCl without af-
fecting the potential.
These resulis were only qualitative,

apparent reversal
In our
previous studies, the shortening effects of Pra
on APD,, and APD,, were chserved by use of
conventional microelectrode technic. Tt is
well known that the action potential duration
{ APD) at plateau phase is determined by the
balance inward JI., and outward
potassoum current (Jx). The reduction of I,
increases the net outward currents and thus
causes a decrease of APD. Therefore, the re-
duction of APD;, and APD,,; i1s thought to be
induced by the depression of Ig. This was
further supported by the fact that Pra {Pd-Ia)
had a calcium antagonistic action'”.  The pre-
cise mechanism for the reduction of I by Pra
remains unclear.

between

To minimize influences of Ix, cesium ions
were used in this experiment. The ventricu-
lar cells were dealt internally with the Cs-
internal pipette solution through the patch
electrode and were superfused with Cs-Tyrode
solution, Under such a circumstance (Cs/
Cs), inward and outward J¢ were almost abo-
lished'”. In addition. when the holding po-
tential was kept at —40 mV, the Na™ channel
basically was inactivated, so inward curremt
recorded was actually a pure fc,.

The value of a +80 mVY reversal potentia
of Ic, obtained in this experiment was corre-
spondent with that reported by Lee and Iiji-
ma**, The results that Pra decreased the
peak values of [, dose-dependently and did
not influence the threshold potential and peak
potential suggested that Pra had a Ca®t chan-
nel blocking effect, )
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