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Abstract : Several recent studies demonstrate that cAMP accumulation evokes marked changes in magnesium
(Mg”) homeostasis. The goal of this study was to investigate the effect of melatonin, the principal hormone
of the vertebral pineal gland, on Mg®* regulation in perfused guinea pig hearts. We hypothesized that
melatonin would regulate Mg?* efflux induced by adrenergic drugs and cAMP analogues because melatonin
inhibites adenylate cyclase (AC) and phospholipase C (PLC) in the hearts. The Mg?* content in the perfusate
was significantly higher in the presence than in the absence of melatonin. The addition of forskolin,
isoproterenol or dimaprit to perfused hearts induced a marked Mg** efflux. These effluxes were not inhibited
by melatonin. The Mg?* efflux could also be induced by phenylephrine, a o - adrenoceptor agonist. This
phenylephrine-induced Mg?* efflux was inhibited by melatonin. In addition, the phenylephrine-induced Mg>*
efflux was potentiated by PMA, a protein kinase C (PKC) activator. This Mg?* efflux was inhibited by
melatonin. In conclusion, these data suggest that melatonin regulates Mg®* homeostasis and the inhibitory
effect of melatonin on ¢ - adrenoceptor-stimulated Mg?* efflux may occur through an inhibition of PLC

pathway in perfused guinea pig hearts.
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Fig 1. Extrusion of Mg®* from guinea pig heart perfused
with Mg**-free medium in the absence (O) or in the
presence (@) of 10° M melatonin (MEL). MEL was
introduced in perfusion medium 10 min before effluent
perfusate collection. Data points were determined every 1
min. Data are means* SD of 6 different experiments.
Student's r-test for multiple comparisons was performed at
1, 10, 20, 30 and 40 min. *P < 0.05 vs. control (O).
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Fig 2. Extrusion of Mg®* from guinea pig heart perfused
with 5 10 M forskolin (FOS) in the absence (O) or in
the presence (@) of 10° M MEL. Hearts were perfused
with FOS dissolved in a medium. The indicated bar show
the period that the hearts were perfused with FOS. MEL
was introduced in perfusion medium 10 min before effluent
perfusate collection and maintained throughout experimental
procedure. Data points were determined every 1 min. Data
are means = SD of 5 different experiments. There were no
significant differences between the FOS and FOS + MEL

groups.
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Fig 3. Extrusion of Mg** from guinea pig heart perfused
with 10° M isoproterenol (ISO) in the absence (O) or in
the presence (@) of 10° M MEL. Other experimental
conditions were similar to those described in Fig 2. Data
are means & SD of 5 different experiments. There were no
significant differences between the ISO and ISO + MEL
groups.
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Fig 4. Extrusion of Mg* from guinea pig heart perfused
with 5% 10° M dimaprit (DIMP) in the absence (O) or in
the presence (@) of 10° M MEL. Other conditions were
similar to those described in Fig 2. Data are means + SD
of 6 different experiments. There were no significant
differences between the DIMP and DIMP + MEL groups.
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Fig 5. Extrusion of Mg?* from guinea pig heart perfused
with 10 M phenylephrine (PHEN) in the absence (O) or
in the presence (@) of 10° M MEL. Other experimental
conditions were similar to those described in Fig 2. Data
are means & SD of 5 different experiments. Student's ftest
for multiple comparisons was performed at 14, 15, 16, 17,
18 and 19 min. *P < 0.05 vs. PHEN (O).
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Fig 6. Extrusion of Mg®* from guinea pig heart perfused
with 10° M PHEN in the presence of 3< 10¢ M PMA
(O) or PMA + MEL (@®). Other experimental conditions
were similar to those described in Fig 2. Data are means+
SD of 5 different experiments. Student's #-test for multiple
comparisons was performed at 14, 16, 18 and 20 min.
*P<0.05 vs. PMA (O).
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