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Modulation of Melatonin on Spontaneous Unit Discharges
of the Arcuate Nucleus in Rats
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Abstract . [Objective] To study the effects of melatonin {MEL) on spontaneous unit discharges
of the hypothalamic arcuate nucleus (ARC) in rats. [Methods] The spontaneous unit discharges of
the ARC neurons were recorded and MEL was microiontophoretically applied. The interspike intervals
(ISI) of spontaneous unit discharges before and during application of MEL and the change rates of
mean ISI were analysed. [Results] During iontophoresis of MEL, the changes of spontaneous unit dis-
charges in 220 neurons could be divided into three kinds: (D 92 units (41. 82% ) showed decrease in
ISI (excitation); @ 61 units (27. 73% ) showed increase in ISI (inhibition); 3 67 units (30. 45% )
had no significant change in ISI (no response). (Conclusion] The modulation of MEL on the sponta-
neous unit discharges in most of ARC neurons can be either excitatory or inhibitory, in which the ma-
jor is excitatory. But in a small population of ARC neurons, the spontaneous unit discharges have no
significant change by MEL.
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Fig.1  Effects of MEL on spontaneous unit dischar-
ges of the ARC neurons
A: MEL-excitatory unit; B: MEL-inhibitory unit
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Fig.2  Effects of melatonin in different doses on
change rate of MISI of spontaneous unit discharge of ARC
neurons

A: MEL-excitatory unit; B: MEL-inhibitory unit. The numbers
in brackets are the numbers of tested units. MISI, Mean value of in-

lerspike interval
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Table 1  Effects of microiontophoretically applied MEL! on MISI? of spontaneous unit discharge of ARC® neurons

[(z+s), ta /ms]

Ivee Number t(Excitatory unit) /ms

t(Inhibitory unit) / ms

t(No change unit) /ms

/nA  of units Before During n Before During n Before During
ionophoresis  ionophoresis ionophoresi ionophoresis ionophoresi ionophoresis
10 48 15 1753+1164 1065721 % 17 13991384 23312401 16 1282x1227 10281009

20 47 20 1694 +1 335
40 48 17 1240 £959

80 44 24 2022:2134
160 33 16 1931=+x1 836

7816984 14
5313784 14
97214644 9
568 + 480 ¢ 7

1386+1421 2311£2082% 13 1613 +£747
1342909 241315414 17 2738+3 844 2609 +3 305
1086 +877 1592x1111* 11 1644+1285 15601 053

939+906 1489+1130*% 10 18931 184 18361 005

1 553 +758

1)MEL, Melatonin; 2)MIS], Mean value of interspike interval; 3)ARC, Arcuate nucleus; 4) P < 0.01 s before ionophoresis of MEL
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