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B-Adrenergic signaling in rat heart is similarly affected by continuous
and intermittent normobaric hypoxia
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Abstract. Chronic hypoxia may produce a cardioprotective phenotype characterized by increased
resistance to ischemia-reperfusion injury. Nevertheless, the molecular basis of cardioprotective ef-
fects of hypoxia is still not quite clear. The present study investigated the consequences of a 3-week
adaptation to cardioprotective (CNH, continuous normobaric hypoxia) and nonprotective (INH,
intermittent normobaric hypoxia; 23 h/day hypoxia followed by 1 h/day reoxygenation) regimen
of hypoxia on B-adrenergic signaling in the rat myocardium. Both regimens of hypoxia lowered body
weight and led to marked right ventricular (RV) hypertrophy, which was accompanied by 25% loss
of p1-adrenergic receptors (p1-ARs) in the RV. No significant changes were found in f-ARs in left
ventricular (LV) preparations from animals adapted to hypoxia. Although adenylyl cyclase (AC)
activity stimulated through the G proteins was decreased in the RV and increased in the LV after
exposure to hypoxia, there were no significant changes in the expression of the dominant myocar-
dial AC 5/6 isoforms and the stimulatory G proteins. These data suggest that chronic normobaric
hypoxia may strongly affect myocardial B-adrenergic signaling but adaptation to cardioprotective
and nonprotective regimens of hypoxia does not cause notably diverse changes.

Key words: Rat myocardium — Chronic hypoxia — B-adrenergic receptors — Adenylyl cyclase

Abbreviations: AC, adenylyl cyclase; ﬁ-ARs, [S-adrenergic receptors; BSA, bovine serum albumin;
CNH, continuous normobaric hypoxia; EDTA, ethylenediaminetetraacetic acid; INH, intermittent
normobaric hypoxia; LV, left ventricle; RV, right ventricle.

Introduction

Hypoxia can evoke different effects, either adaptive or
pathological, depending on the severity, pattern, and dura-
tion of exposure. Chronic hypoxia has been found to induce
awide range of adaptive changes in the heart, which could be
considered as cardioprotective. Adaptation of myocardium
to certain regimens of chronic hypoxia can contribute to the
improvement of ischemic tolerance and enhancement of left
ventricular contractility in heart failure (Zhvang and Zhou
1999; Ostadal and Kolar 2007; Naghshin etal. 2012). Chronic
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hypoxia leads to increased activity of the sympathetic nerv-
ous system, thus increasing catecholamine levels in the
body. The increased level of catecholamines and their effect
on P-adrenergic signaling could contribute to the develop-
ment of a cardioprotective phenotype (Mallet et al. 2006).
Nevertheless, the exact molecular mechanisms underlying
hypoxia-induced cardioprotection are still unclear.
Chronic hypoxia leads to pulmonary hypertension and
subsequently to the right ventricular (RV) hypertrophy.
The left ventricle (LV) usually does not hypertrophy un-
less at rather severe and prolonged intermittent hypoxia
(Pelouch et al. 1997). Besides increased tolerance to an
acute ischemic injury, animals adapted to chronic hypoxia
exhibit the impaired chronotropic and inotropic respon-
siveness to P-adrenergic stimulation (Pei et al. 2000). We
have previously shown that severe chronic intermittent






