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Summary. Sodium/potassium-activated adenosine
triphosphatase (Na+/K+-ATPase) activity in the kidney
and brain is high, and is regulated by catecholamines.
Na+/K+-ATPase activity is also high in the basolateral
infoldings of the strial marginal cells, where it aids in
maintaining the characteristic electrolyte composition of
the endolymph. To clarify the involvement of humoral
control in strial function, particularly the role of
catecholamines, the K+-dependent p-nitrophenylphosphatase (K+-NPPase) activity of strial marginal
cells was investigated in guinea pigs using a ceriumbased cytochemical method. The effects of reserpine,
serotonin (5-HT), norepinephrine (NE), epinephrine
(EP), both alone and in combination, were studied. High
doses of reserpine cause depletion of sympathetic
substances. Stria1 K+-NPPase activity was decreased
after reserpine or dopamine treatment, and was increased
after 5-HT, NE, and EP treatment. After reserpinization,
repeated treatment with 5-HT, NE, or EP led to
detectable strial enzyme activity. Thus, exogenous 5-HT,
NE, and EP were able to restore strial K+-NPPase
activity in the reserpine-treated animals. These results
suggested that biogenic amines regulate strial K+NPPase activity. Thus, the function of the stria vascularis
may be regulated by the opposing actions of these
catecholamines, and 5-HT.
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Introduction

Sodium/potassium-activated adenosine triphosphatase (Na+/K+-ATPase) is a highly conserved
membrane enzyme that i s essential for cellular
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homeostasis (Skou, 1965; Whittam and Wheeler, 1970;
Jorgensen, 1980). This enzyme plays a "housekeeping"
role by maintaining low Na+ and high K+ concentrations
in the intracellular milieu, which are crucial for
preserving the membrane potential of all cells (Ewart
and Klip, 1995). In strial marginal cells, Na+/K+-ATPase
activity is high and contributes to the characteristic
electrolyte composition of the endolymph (Smith et al.,
1954; Stecker et al., 1988; Kanoh and Makimoto, 1984,
1985). Cochlear endolymph contains high levels of K+
and low levels of Na+, thus resembling intracellular
fluid. However, the stria vascularis is reported not to be
innervated (Terayama et al., 1966; Spoendlin and
Lichtensteiger, 1966; Shibamori et al., 1994). Therefore,
elucidating of the mechanisms by which the stria
vascularis is regulated is now an important goal.
In 1995, Ewart and Klip reviewed the hormonal
regulation of Na+/K+-ATPase in various tissues, stating
that this enzyme is under both short- and long-term
control by a number of circulating hormones such as
aldosterone, thyroid hormones, and catecholamines. The
long-term regulation exerted by thyroid hormone and
aldosterone is mediated by changes in gene expression.
The short-term regulation exerted by catecholamines is
mediated by reversible phosphorylation of the catalytic
subunit of the Na+/K+-ATPase. In 1992, Hernandez
reviewed the effects of extrinsic catecholamines and
serotonin (5-HT) on Naf/K+-ATPase activity in the
brain. Norepinephrine (NE) enhances and stimulates
Na+/K+-ATPase activity in the brain (Clausen and
Formby, 1967) and in rat brown adipose tissue
membranes (Herd et al., 1970). In the cerebral cortex, 5HT increases enzyme activity (Hernandez, 1979). In the
kidney, NE stimulates Na+/K+- ATPase activity and
decreases urinary sodium excretion (Sundaresan et al.,
1987). However, dopamine and dopamine agonists
inhibit Na+/K+-ATPase activity in the proximal tubules
(Aperia et al., 1987), in the thick ascending limb of
Henle's loop (Meister et al., 1989), and in the cortical
collecting tubules (Seri et al., 1988), thus leading to
increased natriuresis (Meister and Aperia, 1993). These

