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The aim of the study was to measure calcium ions Ca* concentration in the serum of mice, who were intraperito-
neally treated with melatonin at a dose of 5 mg/kg, 10 mg/kg and 15 mg/kg b.w.
Twenty four hours after melatonin injection, blood serum Ca?* concentration was significantly decreased.
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INTRODUCTION

The concentration of calcium ions in intracellu-
lar fluid and serum is mainly regulated by para-
thyroid hormone, vitamin D and calcitonin (DeLu-
cA, 1985, WasserMAN and FULLMER, 1981, SCHACHTER
and Kowarski, 1985).

Calcium ions are the most universal regulator
of cellular processes. They are second order trans-
ducers and regulate the levels of cyclic nucleo-
tides, cause muscle and muscle tissue contrac-
tion, releases neurotransmitters, are involved in
mitotic processes in intercellular communication
and proteolysis reactions (BrausTeN, 1985, Cara-
FoLl, 1982, Kuznickt and DraBikowski, 1980, GRABA-
rREk and Kuznicki, 1980, Van ELpik et al., 1982).
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Melatonin (N-acetyl-5-methoxytryptamine) arou-
ses great interest among researchers because it
has many different activities. This hormone exer-
ts its biological effects by activating specific re-
ceptors. This process takes place through: bin-
ding of the hormone by membrane receptors ML,
and ML,; interaction with nuclear receptors RZal-
pha and RZbeta — activation or transcription of
certain genes; direct interaction with cytoplasmic
proteins calmodulin (CaM) - influence on bioche-
mical calcium-dependent processes (ZawiLska and
Nowak, 1997).

Furthermore, all ML, subtypes have also been
implicated in the Ca®" dependent release of dopa-
mine in the mammalian retina, as well as various
light-dependent processes such as phagocytosis

© Polish Academy of Sciences, Cracow 2011



88 Plackowska

of retinal photopigment discs (Brzezinski, 1997,
Reppert et al., 1996). ML, receptor activation re-
sults in the inhibition of adenylyl cyclase, and
consequently decreas in 3’, 5’-cAMP levels, via its
coupling to a G -protein (BrzeziNski, 1997, REPPERT
et al., 1996, DuocovicH, 1995). Moreover, only
Mel , receptor has been shown to induce a paral-
lel signal-transduction of phospholipase activa-
tion (Gopson et al., 1997). In addition, the Mel,
receptor has been shown to exert a modulatory
influence on intracellular concentrations of 3’, 5’
- cGMP levels (JokErs et al., 1997), the only mela-
tonin receptor substitute known to affect this par-
ticular cyclic nucleotide.

Calcium ions play active role in melatonin bio-
synthesis and sodium and potassium ions, by in-
volvement in the membranes polarization, influen-
ce melatonin penetrating possibility into cells,
where this active molecule can exert its physiologi-
cal functions (Bocuszewska and Pasternak, 2004).

Hence, it seems interesting to measure exoge-
nous melatonin influence on the concentration of
calcium in mice blood serum.

MATERIALS AND METHODS

The experiment was conducted on 24 male
mice of Swiss strain, with an average weight of
25g, kept in constant conditions (LD 12:12) and
fed standard food with free access to water.

Animals were divided into one control group
and three experimental animal groups (n=6).
Control mice received intraperitoneal injection
of saline in a volume of 0.3 ml, while the expe-
rimental animals were injected with melatonin.
Animals of the first experimental group received
a single dose of melatonin at 5 mg / kg b.w., the
second 10 mg / kg b.w. and the third 15 mg / kg
b.w. Twenty four hours after injection, blood sam-
ples were collected and concentrations of calcium
ions (Ca*) in serum were measured by colorime-
tric method (Biochemtest, Poland).

RESULTS

The serum level of calcium in blood of control
mice was 2.22 +0.006 pmol/1 (Fig. 1). Injection of 5
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Fig. 1. The effect of melatonin on serum calcium level (X+SE,
*p<0.05-0.01)

mg/kg b.w. melatonin significantly decreased the
level of calcium (p<0.05). Higher doses (10 and 15
ug/kg b.w.) of exogenous melatonin decreased the
calcium level to 1.89+0.02 and 1.71£0.03 pmol/I,
respectively (p<0.01)

DISCUSSION

The obtained results clearly showed that phar-
macological doses of melatonin decreased serum
calcium concentration in mice.

Previous study showed that melatonin is able
to penetrate into the cells (Bocuszewska and PASTER-
NaK, 2004). Kumarr et al. (2011) showed melatonin
induced rise in intra cellular calcium in human
platelets. Futhermore, higher levels of melatonin
potentiated the effect of thrombin in raising pla-
telet calcium. It has been also shown that exoge-
nous melatonin increases calcium in pancreatic
cell lines probably due to facilitation of release of
digestive enzymes downstream of physiological se-
cretagogues (Bach, et al 2005). It also known that
melatonin interacts with intracellular proteins
- calmodulin, calreticulin or tubulin and antago-
nizes the binding of calcium to calmodulin (Panp1
et al. 2008).

The results suggest that lower level of calcium
in serum was due to its penetration into the diffe-
rent cells. It seems probable that melatonin at the
higher doses may regulate physiological processes
by affecting calcium extracellular levels.
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