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Angiotensin II Potentiates the Slow Component of Delayed
Rectifier K" Current via the AT, Receptor in Guinea Pig Atrial
Myocytes
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Angiotensin |l Potentiates the Slow Component of Delayed Rectifier
K* Current via the AT, Receptor in Guinea Pig Atrial Myocytes

FLERSCEH Zankov D.P., Omatsu-Kanbe M., Isono T., Toyoda F., Ding W., Matsuura H.,
Horie M.
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Background The renin-angiotensin system (RAS) maintains cardiovascular

homeostasis in physiological and diseased states like hypertension or heart failure.
Octapeptide angiotensin II (Ang II) is the principle molecule mediating the regulatory
effects of RAS on the cardiac and vascular morphology and function through the specific
membrane receptors, namely Ang II type 1 (AT;) and type 2 (AT,) receptors. There are
increasing number of reports demonstrating that RAS and Ang II also affect cardiac
electrical activity. However, little information is available regarding immediate

electrophysiological effects of Ang II on repolarizing K currents in the heart atrium.

Methods  Cardiac atrial myocytes from adult Hartely guinea pig were dissociated using
Langendorff’s perfusion method and collagenase, dissolved in Ca™"-free normal Tyrode’s
solution.

The cells were current- and voltage-clamped by the means of the standard whole-cell
patch-clamp method. Slowly activating component of the delayed rectifier K current (/xs)
was elicited by depolarizing voltage steps from holding potential -50 mV to various test
potentials under the condition of inactivation of Na* current by the holding potential and
pharmacological blockade of Ic,;, and k.. Action potentials were recorded at rate of 0.2
Hz after supratreshold current pulses of 2- to 3-ms duration applied via the glass electrode

in the current clamp mode.

Results  Bath application of Ang II increased the amplitude of /xs (measurements were

on the tail current magnitude) with ECsy equal to 6.16 nmol/L. Even more effective was
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Sar'-Ang II — a stable Ang II analogue with higher affinity to AT receptor. The maximal
effect was 60.8+6.8% and 100.7£16.4% for Ang II and Sar'-Ang II, respectively. The
voltage dependence of Ik activation (assessed by comparison of the values of membrane
potential at which the current was activated 50%) and kinetics of deactivation (evaluated
by fitting the tail current decay to double exponential function) were not significantly
affected by these AT, receptor agonists.

Ixs enhancement was blocked by the specific AT, receptor antagonist valsartan (1 pmol/L)
and was markedly attenuated by inclusion of nonhydrolizable GDP analogue GDPBS (2
mmol/L) in the internal solution, indicating an involvement of G proteins coupled to AT,
receptor. The stimulatory effect was also significantly reduced by phospholipase C
inhibitor compound 48/80 (100 wmol/L.) and the protein kinase C inhibitors
bisindolylmaleimid I (200 nmol/L) and H-7 (10 umol/L), suggesting that AT, receptors act
through phospholipase C — protein kinase C signaling cascade to potentiate /xs.
Pretreatment with protein kinase C activators phorbol 12-myristate 13-acetate (PMA, 300
nmol/L) or 1-oleoyl-2-acetyl-sn-glycerol (OAG, 20 umol/L) almost completely abolished
the effect of the following AT, receptor stimulation thus excluding another intracellular
pathway responsible for the Ix; modulation.

Sar'-Ang II markedly shortened action potential duration at 90% of repolarization (APDgp)
from 113.1+8.8 to 63.1+£5.8 ms (n = 10). Subsequent extracellular administration of 1
umol/L valsartan partially recovered the APDyy to 88.1+7.0 ms. The resting membrane
potential and action potential amplitude remained unchanged during exposure to Sar'-Ang
II.

Conclusions  The slow component of the delayed rectifier K+ current of guinea pig
atrium was stimulated by activation of AT; receptor coupled to G protein — phospholipase
C — protein kinase C intracellular pathway.

The potentiation of Ixs via AT; receptor in atrial myocytes, accompanied by marked
shortening of APD, might involve RAS in the pathogenesis of atrial fibrillation (AF) under
pathophysiological conditions associated with elevated levels of Ang II.
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