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Abstract Concentration-dependent effects of bimoclo-
mol, a novel heat shock protein (HSP) coinducer, were
studied on the parameters of action potential and trans-
membrane ionic currents in enzymatically dispersed ca-
nine ventricular cardiomyocytes using conventional mi-
croelectrode and whole cell voltage clamp techniques. Bi-
moclomol (10-100 pM) decreased the maximum vel ocity
of depolarization (V) and amplitude of action potentials
in a concentration-dependent manner. These effects were
fully reversible after a 5-min period of washout in drug-
free medium. Action potential duration measured at 50%
or 90% level of repolarization (APD-50 and APD-90, re-
spectively) was markedly shortened by bimoclomol. Both
APD-50 and APD-90 were decreased, but the reduction in
APD-50 was more pronounced. The APD-shortening ef-
fect of bimoclomol was significantly reduced in the pres-
ence of 20 nM charybdotoxin (inhibitor of the Ca-depen-
dent K current) or 0.5 mM anthracene-9-carboxylic acid
(inhibitor of the Ca-dependent CI current) or 1 pM gliben-
clamide (inhibitor of the ATP-sensitive K current). In the
presence of anthracene-9-carboxylic acid, APD-90 was
lengthened by bimoclomol. The APD-shortening effect of
bimoclomol was also partially antagonized by chelation
of intracellular Ca?* by application of the cell permeant
form of BAPTA, or when using 10 mM EGTA-containing
patch pipettes to record action potentias. The V,,,,-de-
pressant effect of bimoclomol was not affected by charyb-
dotoxin, anthracene-9-carboxylic acid, glibenclamide, or
BAPTA load.

In voltage clamped cardiomyocytes bimoclomol (100
UM) had no effect on the amplitude of |, but decreased
significantly the inactivation time constant of I, (from
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19.8+1.6 msto 16.8+1.2 ms at 0 mV). Bimoclomol aso
decreased significantly the amplitude of Ix; (from
—20.5+1.1 pA/pF to —16.6+0.8 pA/pF at —135 mV), caus-
ing reduction in slope of the negative branch of the I-V
curve. At positive potentials, however, bimoclomol in-
creased outward current. The bimoclomol-induced cur-
rent, therefore, was studied in the presence of BaCl,,
when |, current was blocked. The bimoclomol-induced
current had a reversal potential close to 90 mV. Bimo-
clomol (100 uM) had no effect on the amplitude or kinetic
properties of the transient outward K current (l,,) and the
delayed rectifier K current (I).

It is concluded that bimoclomol exerts both Ca-inde-
pendent (inhibition of I, and I, activation of the ATP-
sensitive K current) and Ca-dependent effects (mediated
by Ca-activated Cl and probably K currents) in canine
ventricular myocytes.

Key words Heat shock protein - Heart -
Electrophysiology - Action potential duration -
lonic currents - Cytosolic calcium

Abbreviations APD action potential duration - HSP
heat shock protein

Introduction

Bimoclomol, the recently developed cytoprotective hy-
droxylamine derivative [N-2-hydroxy-3-(1-piperidinyl)
propoxy]-3-pyridine-carboximidoyl chloride malesate,
BRLP-42; see Fig. 1), was shown to have a wide variety
of effects in healthy and diseased animals. Chronic treat-
ment with the compound was effective against several
types of diabetic dysfunction, including neuropathy (Bird
et al. 1994), retinopathy (HegedUs et al. 1994) and abnor-
mal vascular reactivity (Jednakovits et al. 1994). Bimo-
clomol exerted beneficial effects in rat and canine hearts
exposed to coronary artery occlusion and vasospasm (Jas-
zZlits et al. 1994), effects associated probably with en-
hanced expression of the heat shock protein HSP70 (Vigh
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Fig.1 Chemical structure of bimoclomol

et al. 1997). In addition, the drug showed strong dose-de-
pendent acute antiarrhythmic action in isolated rat heart
and also in anesthetized animals (Vigh et al. 1997). Cur-
rently the compound is in human phase 2 clinical trial.
The present study was aimed to characterize the cellular
electrophysiological actions of bimoclomol inisolated ca-
nine ventricular cardiomyocytes. Our further goal was to
investigate the question whether the in vivo antiarrhyth-
mic effect of the drug can or cannot be derived from its
cardiac electrophysiological actions. Results indicate that
bimoclomol may modify action potential configuration
and transmembrane ionic currents in cardiac cells, how-
ever, the observed changes may hardly explain the antiar-
rhythmic action of the compound.

Methods

Isolation of canine ventricular myocytes. Single canine ventricular
myocytes were obtained from hearts of adult mongrel dogs using
the segment perfusion technique. The animals (10-20 kg) were
anesthetized with i.v. injection of 10 mg/kg ketamine hydrochlo-
ride (Calypsolvet) plus 1 mg/kg xylazine hydrochloride (Rometar).
After opening the chest the heart was rapidly removed and the left
anterior descending coronary artery was perfused using a Langen-
dorff apparatus. Ca2*-free IMM solution (Eagl€’' s minimum essen-
tial medium, Joklik’s modification; Sigma, product no. M-0518),
supplemented with taurine (2.5 g/l), pyruvic acid (175 mg/l), ri-
bose (750 mg/l), alopurinol (13.5 mg/l) and NaH,PO, (200 mg/l),
was used during the initial 5 min of perfusion to remove Ca?* and
blood from the tissue. After addition of NaHCO; (1.3 g/l), the pH
of this perfusate was 7.0 when gassed with a mixture of 95% O,
and 5% CO,. Cell dispersion was performed for 30 min in the
same solution containing also collagenase (660 mg/l, Worthington
CLS-1), bovine abumin (2 g/l) and CaCl, (50 uM). During the
isolation procedure the temperature was maintained at 37°C. Usu-
aly 40-60% of the cells were rod shaped and showed clear stria-
tion when the external calcium was restored. Before use, the cells
were stored overnight at 14°C in modified JMM solution
(pH=7.4).

Action potential recording. The viable cells were sedimented in a
Plexiglass chamber alowing continuous superfusion (10 mi/min)
with modified Krebs solution containing (in mM): NaCl 120, KCI
5.4, CaCl, 2.7, MgCl, 1.1, NaH,PO, 1.1, NaHCO; 24 and glucose
6. The solution was equilibrated with 95% O, plus 5% CO, at a
temperature of 37°C and pH was adjusted to 7.4+0.05. Transmem-
brane potentials were recorded using glass microelectrodes filled
with 3 M KCI and having tip resistance between 20 and 40 MQ.
These electrodes were connected to the input of an Axoclamp-2B
amplifier (Axon Instruments). The cells were continuously paced
through the recording electrode at steady cycle length of 1000 ms
(unless otherwise indicated) using 1 ms wide rectangular current
pulses with 120% threshold amplitude. Action potentials were dig-
itized at 100 kHz using Digidata 1200 A/D card (Axon Instru-
ments) and stored for later analysis. Some action potentials were
recorded using patch clamp techniques in current clamp mode.

Voltage clamp. lonic currents were recorded from Ca?*-tolerant ca-
nine ventricular cells superfused with oxygenated Tyrode solution
containing (in mM): NaCl 140, KCI 5.4, CaCl, 2.5, MgCl, 1.2,
Na,HPO, 0.35, HEPES 5, glucose 10 at atemperature of 37°C and
pH 7.4. This externa solution was supplemented with 0.5 mM
CdCl, or 3 mM 4-aminopyridine when K currents or Ca currents
were measured, respectively. lonic currents were recorded using
patch pipettes filled with internal solution, containing (in mM): K-
aspartate 110, KCI 45, MgCl, 1, EGTA 10, K-ATP 3, GTP 0.25
and HEPES 5, when K currents were measured. For measurement
of I, interna solution contained (in mM): KCI 110, KOH 40,
EGTA 10, HEPES 10, TEACI 20, K-ATP 3 and GTP 0.25. In both
cases internal pH was adjusted to 7.3 with KOH. Patch pipettes,
fabricated from borosilicate glass, had tip resistance of 2 MQ
when filled with internal solution. This resistance increased to 2
GQ after formation of gigaseal. Gentle suction combined with a
series of electrical pulses was applied to achieve whole cell con-
figuration (Hamill et al. 1981). Series resistance, pipette capaci-
tance and junction potential were carefully compensated. Patch
pipettes were connected to the input of an Axopatch-200B ampli-
fier (Axon Instruments), controlled by a Digidata 1200 A/D con-
verter card. Output signals of the amplifier were stored on mag-
netic tape for later analysis. Voltage protocols used to measure
specific ionic currents are described below where appropriate.

Satistics. All values presented are arithmetic meanstSEM. Statis-
tical significance was determined using Student’s t test for paired
or unpaired data. When appropriate (results presented in Figs. 2, 3,
4) a single analysis of variance was first performed. Differences
were considered significant when the P value was less than 0.05.

Drugs. Bimoclomol (obtained from Biorex Research and Develop-
ment) was freshly dissolved in distilled water on the day of exper-
iment. BAPTA-AM was purchased from Teflabs (Austin, Tex.,
USA), Charybdotoxin from Alomone (Jerusalem, Isragl), Collage-
nase from Worthington (Lakewood, N.J., USA). Other chemicals
were obtained from Sigma Chemicals (St. Louis, Mo., USA). The
entire investigation conforms with the guidelines of the United
States National Institutes of Health (1996) and with the principles
outlined in the Declaration of Helsinki.

Results
Effect of bimoclomol on action potential characteristics

Bimoclomol (10-100 puM) decreased the maximum veloc-
ity of depolarization and amplitude of action potentialsin
a concentration-dependent manner. These effects were
fully reversible after a 5 min period of washout in drug-
free medium. Action potential durations measured at 50%
or 90% level of repolarization (APD-50 and APD-90, re-
spectively) were aso significantly shortened by the drug.
Both APD-50 and APD-90 decreased, however, reduction
in APD-50 was more pronounced at concentrations higher
than 10 uM. These effects of bimoclomol, associated with
marked depression of action potential plateau, are pre-
sented in Fig. 2.

The bimoclomol-induced shortening of action poten-
tial duration was frequency-dependent: it was stronger at
higher driving rates. APD-50 was decreased by 100 pM
bimoclomol from 162+6 to 45+13 ms (reduction of 71+9%)
a 1 Hz, whereas at 0.2 Hz the respective values were
198+8 and 101+21 ms (49+11% reduction). Under these
conditions APD-90 decreased by 36+5% and 16+9% at
1 Hz and 0.2 Hz, respectively. These differences were sta-



Fig.2 Concentration-depen-
dent effects of bimoclomol on
action potential configuration
(A), maximum velocity of de-
polarization (V. B), action
potential amplitude (APA; C),
action potential duration mea-
sured at 50% (APD-50; D) and
90% (APD-90; E) of repolar-
ization in isolated canine ven-
tricular myocytes (n=6).
Columns, bars mean data+
SEM obtained at a constant
pacing frequency of 1 Hz; as-
terisks significant changes
from predrug control (CTRL)
values determined using Stu-
dent’st test for paired data
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tisticaly significant (P<0.05, n=6). Results given above
were obtained using conventional sharp microelectrodes.
When patch pipettes, containing 10 mM EGTA, were
used to record action potentials at 1 Hz, the APD-shorten-
ing effect of bimoclomol was partialy attenuated: only
28+6% reduction in APD-50 and 21+6% reduction in
APD-90 were observed on the effect of 100 uM bimoclo-
mol (P<0.05, n=6). These changes were significantly
(P<0.05) less than those obtained with conventional mi-
croelectrodes. On the basis of these results the possibility
arises that changes in intracellular Ca2* may probably be
involved in the effects of bimoclomol on action potential
configuration. Indeed, when the effect of bimoclomol (30
and 100 pM) was studied in BAPTA-loaded myocytes,
the APD-shortening effect of the drug was significantly
less than in unloaded cells. In these experiments the cells

CTRL 10puM 30 uM 100 uM

CTRL 10uM 30 pM 100 pM

were first superfused with 10 uM BAPTA-AM (the cell
permeant acetoxymethylester form of BAPTA) for 10 min
and then equilibrated in Krebs solution for further 10 min
before exposure to bimoclomol. As shown in Fig.3, the
bimoclomol-induced reduction in APD-50 decreased, and
shortening of APD-90 was fully abolished in BAPTA-
loaded cardiomyocytes.

If the effect of bimoclomol is associated with elevation
in cytosolic Ca, it is likely to be mediated — at least in
part — by Ca-dependent outward currents. In this case
pharmacological inhibition of these currents is expected
to prevent or diminish the APD-shortening effect of bimo-
clomol. Application of 0.5 mM anthracene-9-carboxylic
acid (inhibitor of Ca-dependent Cl current; Hwang and
Gadsby 1994) or 20 nM charybdotoxin (inhibitor of Ca-
dependent K current; Krause et al. 1993; Miller et al.
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Fig.3 Effect of 10 uM BAPTA-acetoxymethylester, 0.5 mM an-
thracene-9-carboxylic acid and 20 nM charybdotoxin pretreatment
on the effect of bimoclomol (30 pM left, 100 uM right) on action
potential duration measured at 50% APD-50 (A) and 90% APD-90
(B) of repolarization. Numbers in parenthesis number of cells
studied; asterisks statistical differences between control (exposed
to bimoclomol alone) and pretreated groups (drug indicated fol-
lowed by bimoclomol exposure) determined using Student’st test
for unpaired data (* P<0.05, **P<0.01, ***P<0.001)

1985) strongly attenuated the shortening effect of bimo-
clomol on APD-50 (Fig.3A). Furthermore, APD-90 was
significantly lengthened by 100 uM bimoclomol in the
presence of 0.5 mM anthracene-9-carboxylic acid or 20
nM charybdotoxin (Fig.3B). Although these results in-
deed support the contribution of Ca-dependent outward
currents, their involvement may not be exclusive. Gliben-
clamide, the inhibitor of ATP-sensitive K channels (Es-
cande et al. 1989; Noma and Shibasaki 1985) also signif-
icantly decreased the APD-shortening effect of bimoclo-
mol (Fig.4). Pretreatment with glibenclamide (1 pM)
alone failed to alter action potential duration (not shown,
n=6). It isimportant to note that the V,,,,-depressant effect
of bimoclomol was not affected by charybdotoxin, an-
thracene-9-carboxylic acid, glibenclamide or BAPTA-
load.

Effect of bimoclomol on transmembrane ionic currents

| ca Was measured using depolarizing voltage pul ses of 400
ms duration clamped from a holding potential of -40 mV
to test potentialsincreasing up to +50 mV in 10 mV steps.
Families of |-, recorded before and after bimoclomol
treatment (100 uM) and current-voltage relations obtained
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Fig.4 Effect of bimoclomol (10, 30, and 100 pM) on action po-
tential duration measured at 50% APD-50 (A) and 90% APD-90
(B) of repolarization in absence and presence of 1 uM or 100 uM
glibenclamide. Numbers in parenthesis number of cells studied;
asterisks statistical differences between control (bimoclomol
alone) and pretreated groups (glibenclamide + bimoclomol) deter-
mined using Student’ st test for unpaired data (* P<0.05, **P<0.01,
***P<0.001)

for |, are presented in Fig. 5A and B. Amplitudes of |,
defined as a difference between peak inward current and
the steady-state current measured at the end of the test
pulse, were plotted against their corresponding test poten-
tials. The average 1-V curve, obtained in six cells, indi-
cates that bimoclomol has no effect on the amplitude of
| c4 &t test potentials ranging from —40 to +50 mV. In these
experiments test depolarizations were repeated at a fre-
guency of 0.2 Hz. In additional three experiments |, was
first measured at 0.2 Hz, and then atrain of test pulses to
0 mV were delivered at 3 Hz. |-, slightly decreased in re-
sponse to increasing stimulation frequency, however, this
reduction, characterized by the ratio of the last and first
| .o amplitudes of the 3 Hz train, was the same in control
and in the presence of 100 uM bimoclomol (0.88+0.08
and 0.89+0.06, respectively). This finding indicates that
peak |-, is not reduced by bimoclomol even at high stim-
ulation frequencies. Bimoclomol accelerated inactivation
kinetics of I, (Fig.5C). The inactivation time constant
obtained for I, a 0 mV was decreased significantly by
100 pM bimoclomol from 19.8+1.6 to 16.8+1.2 ms
(P<0.05, n=6). Accordingly, the integral of |, deter-



Fig.5A—C Effect of bimoclo-
mol (100 uM) on I, A Fami-
lies of membrane currents
evoked by depolarizations to
potentials ranging between
—50 and +50 mV in the ab-
sence and presence of bimo-
clomol. Holding potential: —40
mV, pulse duration: 400 ms.

B Current-voltage relationship
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+50 mV

A=10 mV

400 ms

for peak |, obtained by plot-
ting peak currents against cor-
responding test potentials.
Symbols, bars mean+tSEM ob-
tained in six cells. C Represen-
tative records showing inacti-
vation kinetics of 1o, at 0 mV
in absence and presence of
100 uM bimoclomol. Solid
curves monoexponential fit of
current decay

Control!

150 pA

100 ms

Bimoclomol

-10 -

mined during the initial 150 ms of depolarization to 0 mV,
also decreased from —9.3+0.54 to —8.1+0.63 pC (P<0.05,
n=6).

I, was studied in seven cells using depolarizing volt-
age pulses of 200 ms duration, arising from a holding po-
tential of -80 mV to test potentials ranging from —20 to
+50 mV. Na current was eliminated by application of 5 ms
prepulses to —40 mV before each test depolarization. Bi-
moclomol (100 uM) had no effect on peak current ampli-
tude (7.7+1 vs. 6.9+1 pA/pF, absolute values), on the in-
activation time constants of |, (7.6+£0.9 vs. 7.7£0.7 ms),
and on the time constant for recovery from inactivation
(28.2+0.9 vs. 27.9+1.3 ms), measured with a paired-pulse
protocol by applying interpulse intervals ranging from 10
to 120 ms. All parameter was determined at +50 mV. The
voltage dependence of steady-state inactivation of |,, was
measured during test depolarizations to +50 mV, preceded
by a set of prepulses increasing in 5 mV steps from the
—80 mV holding potential up to +10 mV. Both pulses lasted
for 500 ms. The outward current amplitude measured af-
ter each prepulse during the test pulse was normalized to
that measured without prepulse. These current ratios were
plotted against corresponding prepulse potentials and fit-
ted to a Boltzmann function. Bimoclomol (100 uM) had

| (pAvpF)

Control
100 pA
50 ms
omv
-~ Control
-a- Bimoclomol
_— 400 ms I

no effect on the voltage-dependence of inactivation of I,
the estimated midpoint potentials were —34.0+4.1 and
—34.9+3.5 mV, respectively (not shown).

I« was activated during long lasting (3000 ms) depo-
larizations to positive membrane potentials (not shown).
Transient currents (Iya lca @nd 1) were inactivated by
clamping to —30 mV before applying test depolarizations
to +50 mV. Tail currents were recorded upon repolariza-
tion to =30 mV. No significant change was observed in tail
current amplitudes (0.56+0.09 vs. 0.53+0.13 pA/pF, n=5)
in absence or presence of 100 uM bimoclomol. The am-
plitude of the outward current, activating slowly during
the 3000 mslong depolarization to +50 mV, was increased
dlightly by bimoclomol (from 3.6+0.3 to 3.9+0.2 pA/pF,
n=5), however, this increase was not significant statisti-
cally.

Steady-state current-voltage relationship was deter-
mined using 400 ms long test potentials ranging from
—135to +55 mV and increasing in 10 mV steps. Each test
pulse was preceded by a5 mslong prepulse to 40 mV in
order to inactivate Na current. Membrane current mea-
sured at the end of each test pulse was plotted against the
corresponding test potential. Bimoclomol (100 uM) de-
creased significantly the amplitude of I, between —135
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Fig.6 Effect of bimoclomol (100 uM) on A I, and B steady-state
current-voltage relationship in eight myocytes. Test potentias
ranging between —135 and +55 mV were applied for 400 ms. The
I-V curve was obtained by plotting steady-state currents as a func-
tion of test potentials. Symbols, bars meanstSEM

and -55 mV, causing a reduction in the slope of the nega-
tive branch of the I-V curve (Fig.6). At =135 mV bimo-
clomol decreased I, current density from —20.5+1.1 to
—16.6+£0.8 pA/pF (P<0.05, n=8). In contrast to voltages
negative to —50 mV, where bimoclomol decreased both in-
ward and outward currents, an increase in outward current
was observed at potentials positive to —25 mV in the pres-
ence of bimoclomal.

Since the inhibition of I, might mask the bimoclomol-
induced current at negative potentials, the effect of 100
UM bimoclomol on the |-V curve was studied aso in the
presence of 0.3 mM BaCl, (n=6). As shown in Fig.7A,
BaCl, effectively inhibited 1, (inward current density,
measured at —135 mV, was reduced from —22.2+0.9 to
—0.45£0.2 pA/pF) and abolished N-shaped |-V character-
istics. In the presence of BaCl,, bimoclomol increased the
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Fig.7A, B Effect of bimoclomol (100 uM) on steady-state cur-
rent-voltage relationship in the presence of 0.3 mM BaCl,. Similar
pulse protocol as used in Fig.6; n=6. A The whole experiment is
shown. B Results obtained in the presence of BaCl, are presented
only using an enlarged ordinate. Filled circles the bimoclomol-in-
duced current (as a difference recorded in the presence and ab-
sence of bimoclomol in the continuous presence of BaCl,); sym-
bols, bars meanstSEM

current density at both negative and positive membrane
potentials. The amplitude of the bimoclomol-induced cur-
rent was —1.04+0.33 pA/pF at —135 mV and +1.25+0.21
pPA/pF at +45 mV. The current had a reversal potential
close to 90 mV (Fig. 7B).

Discussion

The most prominent effect of bimoclomol in canine ven-
tricular myocytes was the acceleration of repolarization
(shortening of APD) which appears to involve complex



mechanisms. Some of these are likely associated with el-
evation in cytosolic Ca?*, because chelation of Ca?*; by
EGTA or BAPTA-AM effectively diminished the bimo-
clomol-induced reduction in APD. Since bimoclomol de-
creased rather than increased Ca entry through Ca chan-
nels, the elevation in cytosolic Ca?* may be due to
changes in the function of SR. Indeed, preliminary results
indicate that bimoclomol increases the opening probabil -
ity of the Carelease channel (ryanodine receptor) in SR
vesicles prepared from canine heart (Jona, personal com-
munication). Furthermore, both systolic and diastolic Ca
concentrations, monitored using the fluorescent dye Fura-
2, were increased by bimoclomol in working guinea pig
heart (Szigeti, unpublished). According to pharmacologi-
cal studies with anthracene-9-carboxylic acid and charyb-
dotoxin, the APD-shortening effect of bimoclomol is
likely to be mediated by activation of the Ca-dependent Cl
current (Sipido et al. 1993; Zygmunt and Gibbons 1992)
and probably the Ca-dependent K current (Hermann and
Hartung 1983). The acceleration of inactivation of |, ob-
served in voltage clamp experiments, may also likely be
explained by elevation in cytosolic Ca2* (Lee et al. 1985).

Beyond these Ca-dependent actions of bimoclomoal,
there are three additional, probably Ca-independent, ef-
fects documented. The drug decreased the amplitude of
the inward rectifier K current l,, an effect expected to
lengthen action potential duration, especidly at the termi-
nal phase of repolarization (Harvey and Ten Eick 1988).
Accordingly, APD-90 was markedly increased by bimo-
clomol after suppression of the Ca-dependent Cl current
by anthracene-9-carboxylic acid. In addition, the shorten-
ing effect of bimoclomol was always more prominent on
APD-50 than on APD-90, independently of chelation of
Ca?*;. This can be explained by considering that moderate
inhibition of I, has little effect on APD-50 but causes
marked prolongation of APD-90. Elevation in cytosolic
Ca?* was shown to increase APD in many mammalian
cardiac preparations due to activation of the Nat/Ca?* ex-
change current (Egan et al. 1989; Kirby et a. 1993;
Mitchell et al. 1984; Noble et al. 1991). Prolongation of
APD-50, however, was never been observed after bimo-
clomol treatment. This contradiction can be explained by
assuming that activation of the ATP-sensitive K-current
by bimoclomol (together with the shortening effect of
both Ca-dependent outward currents) may exceed the
lengthening effect of Iy, +,c.2+ in canine ventricular cells.
Contribution of the ATP-sensitive K current to the effect
of bimoclomoal is supported by the partial loss of the
shortening effect in the presence of 1 uM glibenclamide,
adrug which is known to selectively block ATP-sensitive
K current at this low concentration (Faivre and Findlay
1989; Ogbaghebriel and Shrier 1995). On the basis of the
results given above, bimoclomol may activate three types
of current (a Cl and probably two different K currents).
This is congruent with the reversal potential of approx.
-90 mV, obtained for the bimoclomol-induced current in
the presence of BaCl,. Finally, bimoclomol caused a mod-
erate but significant suppression of V.., an effect gener-
aly attributed to inhibition of fast Na current (Hon-
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deghem 1978). The V,,,-depressant effect of bimoclomol
was not affected by chelation of Ca* by EGTA or
BAPTA-AM.

Summarizing our results it can be concluded that bi-
moclomol exerts both Ca-independent (inhibition of Iy,
and Iy,, activation of the ATP-sensitive K current) and
Ca-dependent effects (mediated by Ca-sensitive Cl and
probably K currents) in canine ventricular myocytes.
These changes (except suppression of 1,) cannot explain
the antiarrhythmic action of the compound observed in
vivo. It seems likely therefore that other mechanisms
(e.g., bimoclomol-induced vasodilaton) may rather be in-
volved. The question, how cellular electrophysiological
effects of bimoclomol are related to the well documented
HSP coinducer property of the drug (Vigh et a. 1997),
also remains in the field of speculation. One possible link
between the observed electrophysiological changes and
enhancement of HSP expression might be the elevation in
cytosolic Ca?*. Further studies, including measurement of
intracellular Ca?* concentrations, are required to clarify
this point.
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