RIBLID: 185N 0253-9756 Arta Pharmacologica Simea

+ B

1995 Nov: 16 L6); S02—504

Effects of isoprenaline on delayed rectifier potassium current
in isolated guinea pig ventricular myocytes

CUI Yi. ZHAQ De-Hua

(Department of Pharmacology, The Fourth Military Medicul University, Xi-an 710032, {hina)

AIM:. To study the effects of isoprenaline
(1so) on the delayed rectifier potassium cur-
rent (f,) 1n isolated guinea pig ventricular my-
METHODS: Single cells were isolat-
I was studied
RESULTS:
When I, was activated by depolarizing pulses
to + 40 mV of increasing duration (40— 300

OCYLes.
ed from guinea pig ventricle.
under voltage clamp conditions.

ms )}, Iso 1 pmol-L ! caused an enhancement
in f, which was larger for longer pulses (150
— 300 ms).
tracellular calcium was buffered by 1.2-b1s(2-

This was also seen when the in-

aminophenoxy ) ethane-N, N, N, N'-tetra-
acetic acid (BAPTA?}. Intracellular applica-
tion of BAPTA caused a decrease in I, activat-
CONCLUSION : There
were two components of J,. one of which was
modulated by lso and intracellular Ca®*.

ed by longer pulses.

KEY WORDS calcium .

myocardium: potassium channels

isopraterenol :

" The delayved rectifier potassium current
(I} was increased by B-adrenergic stimula-
1—12

tion In guinea pig heart cells {. may

have 2 separate components, [, and [.'°°.

Iy, activates rapidly and is blocked by E-4031;
fw is a much larger curremt which activates
very slowly and is not blocked by E-4031. In
this study, the aim was 1o study the effects of
isoprenaline (Iso} and intracellular calcium on

Iy in 1solated guinea pig ventricular myocytes.
MATERIALS AND METHODS

Experiments were done on single guinea pig ven-
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tricular myocytes which were isalated by using collage-
nase (type 11. Worthingron Biochemical Corp )™ and
superfused at 36 ¢ with a 95 Y O;+5 % CO; gassed
solution containing: NaCl 118- 5, NaHCO: 14. 5. KC]
4.7, KH. PO, 1.2, MgSO, 1.2, glucose 11.1 and
CaCl. 2.5 mmal =L "L

Electric recordings in most experiments were
made via micmelectrodes‘ containing K.80, 0- 5 maol
L'+ KCl 10 mmol - L7,

intracellular calcium was bulfered at a low level. 1.2-

In experiments where

bis ( ?-aminophenoxy Yethane-N. N N' . N -tetraacetic
acid (BAPTA. Sigma’ 75 mmol L. 7! was added to the
electrade solution-  In some experimenis BAPTA was
injected into cells alter recordings in their absence. In
these experiments cells were impaled wicth *theta”
microctecirades.  Recordings of electric activity were
made [rom one barrel ol the electrode lilled KCl 3 ol
<L tand mjection of BAPTA made [rom ancther bar-
rel of the electrode ®'.

A switch voltage-clamp method with a single-
electrode system (Dagan 8500 ) was used. [, was acti-
vated by depolarizing pulses from a holding potential
of —40 mV to a constane test potentiel of +40 mV.
Upon repolarization from an activating voltage step an
outward tail current was observed which is thought 1o
represent the slow deactivation ol f, and serve as an
index of f current. The calcium current was blocked
by addition of nisaldipine (Sigma' 2 pmeol-L7" to the
bath solutien and the sedium current was veltage-inac-
tivated by maiotaining the holding potential at
— 40 mV. The currents were vecorded on a modilied
digital audic tape recorder (Sony DTC-55ES ) and dis-

plaved on a digital storage oscilloscope.
RESULTS

Cells were depolarized to + 40 mV for
various durations. and the outward [, tails on
to the

repolarization holding potential of

—40 mV were recorded.  The envelope of de-
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activating outward tails measured in this way
showed that [, was increased as the pulse du-
ration was lengthened from 47 to 300 ms. re-
flecting the time dependence of activation of
I.. In the presence of Iso 1 pmol-L ! there
was no significant changes in [, tail current
with shorter depolarizing steps. however. the
tail current of [, with longer pulses was 1n-

creased (Fig 1 & 2).
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Fig 1. Effects of isoprenaline 1 pmol - L™7 in the

absence (A /presence (B) of intracellular BAPTA and
intracellular appllcation of BAPTA (C} on tail current
of 1. activated with a depolarization to 40 mV (dura-
tion 40—30D ms). A=6—8, ¥+ts.

P<Z0.05. *P<0.01.
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Fig 2. EFffects of isoprenaline 1 pmoi - L™’ on tail
current of [, activated with a depolarization of 250 ms
to -+40 mV.

To minimize calcium transient in the cell
which might have the effect on action of Iso,
BAPTA was used to bufler intracellular calci-
um at a low level* ™, and a depressed tail cur-
rent was recorded. Under these conditions
lso showed a similar pattern of action on tail
current of f, (Fig 1),

EHects of intracellular calcium on [, were
examined because the [, was decreased in the
presence of BAPTA as described above. The
same protocol was applied to activate [,
After intracellular application of BAPTA the
tail current of I, activated with the longer but
not the shorter pulses was apparently de-
creased (Fig 1),

DISCUSSION

It has been shown that in the presence of
Iso E-4031 had a small effect on action poten-
tial duration which might result from the
smaller contribution of [y, relative to the aug-
mented repolarizing current, The results im-
plied that Isc could increase Iy, without signifi-
cant effect on f.,"""'. In our experiment we
found that Iso unly increase the tail current of
This indi-

cates that Iso could nnly modulate one of com-

I activated with longer pulses,

ponents of I.. which was in agreement with

the assumption discussed ahove. This Iso-
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sensitive component corresponds to £,

One of the components of I,, f... has
been reported not to decrease in the absence of
extracellular calcium''"'.  Our results that I,
activated by the shorter but not longer pulses
was not changed after BAPTA was injected
into the cells further indicate that this compo-
nent of I, was not modulated by intracellular

Ca.
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