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transient outward current — I, and inward rectifier potassium current — Ix1) were measured under a
“canonical” AP under action potential voltage clamp conditions. Data were collected in four study

groups: [1] Tyrode solution (CTRL), [2] after beta-adrenergic stimulation with 10 nM isoproterenol
(1SO), [3] inhibition of CaMKIl with 1 MM KN-93 (
inhibited CaMKI| (KN—93+ISO).

i ulty of M B reith N

* Department of PhysiologY, Fa;e Zrtment of Physiology, Faculty of Medicine, U Debrecy,
2 pivision of Sport Physiology, Dep gy obif
i i ty of Debrecen, Dej ‘
Hungary \ ology, Faculty of Dentistry, Universi , Debregg, e
3 Department of Dental Physiology and Pharmacology : | ﬂhe

e
Hungary : ungar ‘

4 Faculty of Pharmacy, University of Debrecen, Debrecen, Hungary opt
ter
; : : (
Introduction and purpose: Acute B-adrenergic receptor (B-AR) stlmulat.lon -shorte.ns the ventncuﬂlar M‘
action potential (AP). This effect is mainly regulated by the B-adrenergic stlmeIatlon of the cardiac a.%
potassium currents. Our aim was to investigate the extent of calcium/calmodulin-dependent protein di
kinase (CaMKIl) involvement in mediating the effect of B-AR activation on the most important de
potassium currents. di
a
Methods: We carried out our experiments on isolated cardiomyocytes originating from canine left g
ventricles. 4 potassium currents (rapid and slow delayed rectifier potassium current — Ig, ke :
<

KN-93), [4] after beta-adrenergic stimulation with

Results: Neither Iy, nor I, differed significantly in the four
in ISO than under CTRL or KN-93 conditions havin

Iks current amplitude did not differ among the studied

Wy groups, the tota] i
significantly, about 25 % larger in the ISO group compared to CTRL and :Z;‘:i‘:ilglarge e
to KN-9§+ISO. Under beta-adrenergic stimulation, Iy, starts to activate earlier g /°
ks density was about 3 times greater both at +20 mV and at 0 mv memb T8 the AP DIEISES
command “canonical” AP in ISO compared to CTRL, LG B

Similarly, Iy, densit tential under the
larger at +20 mV and at 0 mv, respectively, in KN-93+IS0 compared to K‘;\l"‘;a; about 60 % and 90 %

larger compared

Conclusion: Based on the results of our res
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it Thi Background: The late sodium current I(Na,L) plays pathophysiological role in several heart diseases.
e heary Despite this fact, the contribution of I(Na,L) to the cardiac ventricular action potential (AP) has not
yet been characterized under physiological circumstances. We wanted to visualize I(Na,L) during a

Nflictin
ning i: canine ventricular AP and to determine the effect of I(Na,L) blockade on the AP shape and on the
rm variability of the AP durati ;
Peateg short te iability e uration (APD)
tective Methods: Experiments were performed in isolated canine left ventricular myocytes. We used the AP
T, the voltage clamp technique to visualize I(Na,L) during the AP by 1 pM GS-458967 (GS). Conventional
urrent microelectrode technique was used to determine the effects of I(Na,late) blockade on AP
found = morphology.
1ina
satad | Results: Under the AP, the GS sensitive current showed a peak at the AP upstroke (likely because of
; 50 " early sodium current (I(Na,E)) inhibition), and then showed a sustained, gradually decreasing current A
ated | due to I(Na,L). ’
nical . At1s pacing cycle length (PCL) GS reduced the maximal rate of depolarization (vmax) by 35% and
y 10  APamplitude (APA) by 15%. These effects are likely due to the small I(Na,E) blocking effect of GS. GS

shortened the APD by 14% measured at 90% of repolarization and depressed the mid-plateau
membrane potential by 6 mV. GS decreased short ter.m APD variability by 18%. At shorter PCL,
effects of GS on APA and vmax were more pronounced, |nd|c.at|ng a stronger I(Na,E) blockade under
these conditions. Effects of GS on APD, mid-plateau potential and short term APD variability were

less prominent with shorter PCL.
iments the profile of I(Na,L) was successfully recorded under physiologica_l

conditions. The blockade of I(Na,L) has been sh0\.Nn to affect Af’ morphology and APD short t
variability. Based on these results, I(Na,L) significantly contributes to the electrophysiol

racteristics of cardiac ventricular myocytes.
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Methods and results: lonic current measurements were carried out in the whole cell co.nflgu;atlcin Z:“Zudnc
of the patch-clamp technique, where the pipette solution contained 10 mM BAPTA in order ;
prevent the Ca?-dependent activation of TRPM4 channels during the measurements. 3
phenanthrol (10 and 30 uM) significantly suppressed the transient outward K* current, the rapid
delayed rectifier K* current and the inward rectifier K* current with the blocking potency for i
lka<lkr<lior. These effects of 9-phenanthrol were partially reversible. L-type Ca?* current was not
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affected by 9-phenanthrol up to the concentration of 30 M. In addition to these effects, 9- t:;cnucse‘
phenanthrol induced a steady outward current at potentials positive to —-40 mV. The amplitude of |

this current was larger at more positive voltages and increased with the concentration of 9- | &Y%
phenanthrol. Furth

Action potentials were recorded using sharp microelectrodes, Th
phase-1 repolarization and terminal repolarization were signific
potential was depressed by 9-phenanthrol (3-30 um) Without a
h

potential. These changes in action potential morp ology ar
alterations of ionic currents.
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