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11

12 September 8, 2010
ﬁ Dear Professor Ahluwalia,

15

16 Please, find enclosed the revised version of our original report entitled

17 . . . . .

18 "Effects of B-adrenoceptor stimulation on delayed rectifier K currents in canine

:zlg ventricular cardiomyocytes" (MS#: 2009BJP-1701-RP.R1). Your and the referees’

g; suggestions were strictly followed and new experiments were performed according to
23 these comments. Changes made in the manuscript are indicated with red colour,

24

25 detailed responses to the reviewers are enclosed below. We hope that the revised

g? version of our manuscript will meet your and the referee’s satisfaction and the

;g manuscript will be considered suitable for publication in British Journal of

30 Pharmacology.

31

32

22 Best regards,

35

36

37 Peter P. Nanasi

gg Professor of Physiology

40

41

42

43

jg Response to the Editor

jg We have made the following major changes in the manuscript in accordance with the
48 comments of the Editor and Reviewer 2:

49

50 1. The effect of ISO was tested in the presence of the selective beta-1 blocker
g; CGP-20712A (300 nM), which has fully prevented the effect of ISO on I, -
53 similarly to results obtained with 100 nM metoprolol. This information has
54 been included to the Results section and presented also in Fig. 2.C.

55 2. All PKC data (including text and figures) have been removed from the revised
56 manuscript.

57 3. We followed the BJP’s nomenclature for drugs, receptors and ion channels
o8 (according to BJP’s Guide to Receptors and Channels). This statement,
59 . e

60 (referring to the relevant citation from Alexander et al.) has been appended to

the end of the Methods section. According to this, “beta-adrenergic” was
replaced with “beta-adrenoceptor” and “isoproterenol” with isoprenaline.
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We thank the kind help of the Editor, since we believe that her/his suggestions
resulted in a substantial improvement of the manuscript.

1.

Response to Reviewer 2

The effect of ISO was tested in the presence of the selective beta-1 blocker
CGP-20712A (300 nM), which has fully prevented the effect of ISO on Ik, -
similarly to results obtained with 100 nM metoprolol. This information has
been included to the Results section and presented also in Fig. 2.C.

Reviewer 2 has convinced us that there were uncertainties regarding the
interpretation of our data with the PKC blockers chelerythrine and GF-
109203X. Indeed, - in absence of data obtained from expressed HERG
channels - we cannot exclude direct effects of these agents on Ik;. Therefore —
in accordance with the Editor’s suggestion — all PKC data have been removed
from the manuscript.

We are indebted to Reviewer 2 for the idea that helped to explain the
differences observed between the effects of ISO on Ik, and Ix,. We have
accepted this argumentation and included it in the Discussion section.

We thank the kind help of the Reviewer, since we believe that his/her suggestions
resulted in a substantial improvement of the manuscript.
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11 Introduction
13 Delayed rectifier K* currents play pivotal role in repolarization of the cardiac action
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humans (Szentandréssy et al., 2005; Szabé et al., 2005). It was found that ISO increased

mediated by stimulation of B3;-adrenoceptors.

Methods

Single canine ventricular myocytes were obtained from hearts of adult mongrel dogs

using the segment perfusion technique (Magyar et al., 2000). The animals (10-20 kg)

isolation procedure the solutions were gassed with carbogen and the temperature was

maintained at 37 ©C. The cells were rod shaped and showed clear striation when the

external calcium was restored.

superfused with oxygenated Tyrode solution containing (in mM) NaCl 140, KCI 5.4,
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CaCl, 2.5, MgCl, 1.2, HEPES 5, glucose 10, at pH 7.4. This superfusate was

K-aspartate 100, KCl 45, MgCl, 1, HEPES 5, EGTA 10, K-ATP 3. The pH of this
solution was adjusted to 7.2 with KOH. Membrane currents were recorded with an

Axopatch-200B amplifier (Axon Instruments) using the whole cell configuration of the

gentle suction, the cell membrane beneath the tip of the electrode was disrupted by
further suction or by applying 1.5 V electrical pulses for 1 ms. Ion currents were
normalized to cell capacitance, determined in each cell using short hyperpolarizing pulses
from -10 mV to -20 mV. The series resistance was typically 4-8 MQ before
compensation (usually 50-80%) prior to the measurement. Experiments were discarded
or the series resistance was high or increased during the measurement. Outputs from the
clamp amplifier were digitized at 20 kHz using an A/D converter (Digidata-1200, Axon
Instruments) under software control (pClamp 6.0, Axon Instruments).

All values presented are arithmetic means = SEM. Statistical significance of
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The principles of laboratory animal care (NIH publication No. 85-23, revised 1985) and
current version of the Hungarian Law on the Protection of Animals were strictly followed
throughout the experiments. Drug and molecular target nomenclature conforms to Guide

to Receptors and Channels (Alexander et al., 2009).

Results

peak current and the pedestal value observed following repolarization to the holding

potential of -40 mV in the presence of 5 uM nifedipine plus 1 uM HMR-1556. Exposure

achieved within 2-3 min. These current tails (including the baseline amplitude as well as

the ISO-induced component) were fully eliminated by 1 uM E-4031 (the [k, tail

increased [k, by 37+3 % (Figure, 2a). By fjtting these results to the Hill equation an ECsy .~ -
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nM ISO resulted in a nearly maximal activation of Jk;, this concentration was used in the .- /

following experiments. The effect of ISO was fully prevented by pretreatment with either

100 nM metoprolol or 300 nM CGP-20712A - both are known to be selective inhibitors
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P { Deleted: given
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N [Deleted: .

The signal transduction pathway mediating the ISO-induced stimulation of [k,

results were obtained with 100 uM 6-bnz-cAMP (selective PKA activator with no effect
on EPAC), while the same concentration of 8-pCPT-2'-O-Me-cAMP, a cAMP analogue

known to activate EPAC without altering the activity of PKA (Holz et al., 2008), failed to

is a selective PKA inhibitor, had no effect on baseline /k;. L

activators (forskolin, 8-Br-cAMP, and 6-bnz-cAMP), and by the PKA inhibitor (Rp-8-Br-

cAMP). It was only partially eliminated in the presence of cAMP, while the EPAC

British Pharmacological Society

: { Deleted: 2.

) { Formatted

- ‘[ Deleted: studied

- [ Formatted

. { Deleted: .

) W U

Formatted

A
. [ Deleted: cAMP analogue

Formatted

- { Formatted

U L J (N

P [ Deleted: .

- [ Formatted

. { Formatted

. [ Formatted




©CoO~NOUTA,WNPE

British Journal of Pharmacology

of myocytes to 10 and 100 nM ISO increased [ tail amplitude to 194428 and 293+41 %, .~
) [ Deleted: .

control value (Figure 5). The effect of ISO on /ks was reduced in the presence of Rp-8- -

———y S/ Y MR P O Mt a s T SRR L O RO Y T

Br-cAMP.

Discussion and conclusions

canine ventricular cells, which may be an important mechanism of defense against
lengthening of action potentials in the case of B-adrenoceptor stimulation. This ISO-
of ISO was eliminated after either inhibition or full activation of PKA. It must be noted,
however, that cAMP — in contrast to 8-Br-cAMP and 6-bnz-cAMP - failed to fully
prevent the action of ISO. This may be explained by the proper compartmentalization of

the PKA-channel complex, suggesting that the submembrane phosphodiesterase barrier
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may limit the accessibility of PKA from the intracellular side (Jurevicius and
Fischmeister, 1996; Fischmeister et al., 2006). Thus cAMP — but not 8-Br-cAMP — might

partially be degraded locally by phosphodiesterase.
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conventional PKC isoenzymes were met, i.e. Ca * current was not blocked, cytosolic

Ca®* was not buffered, and the cell interior was not dialyzed. They concluded that this

our experimental conditions did not favour the activation of conventional PKC
isoenzymes, since Ca®* current was blocked by 5 uM nifedipine, the cytosolic Ca®* was

strongly buffered by 10 mM EGTA, and the cell interior was dialyzed.

ks in response to ISO after inhibition of PKA. Rp-8-Br-cAMP strongly compromised
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baseline [k;, buf failed to modify baseline Jk, at all. This may indicate a more marked

k- On the other hand, pretreatment with Rp-8-Br-cAMP fully prevented the effect of

cAMP/PKA pathway is sufficient to blunt the effect of ISO on [k, which may be the

consequence of a less effective stimulus transduction targeting the HERG channel.

However, it is also, possible, that different PKA isoenzymes with, different sensitivities to .~

2+ 20 Aoty

’’’’’’’’’’’’’’’’’’’’’’’’ I\

adrenoceptor stimulation in controlling cardiac repolarization and the susceptibility to
arrhythmias, the detailed mechanism of regulation may be a promising subject of further

studies.
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Figure legends

currents as relaxation of current during repolarization to -40 mV under control conditions

(a), following exposure to 100 nM ISO (b), and after washing the cells in ISO-free

amplitudes measured at each test potential was normalized to the respective tail current

obtained at +20 mV. Symbols and bars are means + SEM, n=4.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, vy

1n=9), 8-Br-cAMP (250 uM, n=8), 6-bnz-cAMP (100 uM, n=8), 8-pCPT-2'-O-Me-cAMP /
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indicates I, tails obtained following superfusion with 100 nM ISO. Data are means * - J {

at repolarization to -40 mV under control conditions (a), following exposure to 100 nM

ISO (b), and after washing the cells in ISO-free solution (c).
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