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Effects of melatonin on heart rate and blood pressure in rat
I. Effects on blood pressure
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Abstract : In recent years, experimental evidence have been suggested that melatonin has either contractive
or relaxing effects on the vascular smooth muscle in vitro. But the effect of melatonin on the cardiovascular
system in vivo had been emphasized about the hypotensive effect. In this work, we found not only
hypotensive effect but also hypertensive effect of melatonin in rats and attempted to determine the mechanism
of these effects elicited by melatonin. Regadless of concentration, melatonin (0.002~5 mg/kg) produced
increase in mean blood pressure (MBP) in 36% (54/150 cases) and decrease in mean blood pressure in
64% (96/150 cases). As a whole melatonin caused an increase or a decrease in MBP without compensatory
decrease or increase in heart rate. The melatonin-induced hypertension was abolished by the pretreatment
of phenoxybenzamine, a o-adrenoceptor antagonist. The melatonin-induced hypotension was abolished by
the pretreatment of propranolol, a P-adrenoceptor antagonist, ODQ, a NO-sensitive guanylate cyclase
inhibitor, or nifedipine, a L-type Ca®* channel blocker, but not by bilateral cervical vagotomy. The results
indicate that melatonin-induced hypertension may be related to a-adrenoceptor stimulation and melatonin-
induced hypotension may be related to B-adrenoceptor stimulation, inhibition of Ca®* channel and/or
activation of guanylate cyclase.
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Fig L. The dual effect in blood pressure (BP) of melatonin
in anesthetized rats. (A) In the case of increase in BP
induced by melatonin (200 pg/kg, iv), (B) In the case of
decrease in BP induced by melatonin (10 mg/kg). Arrows
mark the time of injection of melatonin.
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Table 1. Relationship between melatonin concentration and change of MBP in rats following the intravenous

administration
In the case of increase in blood pressure In the case of decrease in blood pressure
Concentration of melatonin Change of MBP Concentration of melatonin Change of MBP
(mg/kg) (mmHg) (mg/kg) (mmHg)
0.002 + 924 £ 218 0.002 - 12.08 = 2.54
0.02 + 1187 £ 3.14 02 - 989+ 1.76
02 + 1032 £ 1.91 2 - 11.55 = 342
0.5 +12.57 £ 352 4 - 1350 = 1.94
1 + 1327 + 3.04 5 -1243 £ 237

Data are means + SEM of 5 experiments, respectively.

Table 2. Value of aiteration mean blood pressure (MBP) and heart rate in rats following the intravenous administration
of melatonin (0.002~5 mg/kg)

Increase in heart rate (% change)

Decrease in heart rate (% change)

+6.958 = 1.749 -6.093 + 1.772
Increase in blood pressure  Decrease in blood pressure  Increase in blood pressure  Decrease in blood pressure
(mmHg) (mmHg) (mmHg) (mmHg)
+9.17 + 1.28 -11.26 £ 2.48 +104 £ 1.75 -12.67 + 3.28

Data are means T SEM of 5 experiments, respectively.
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Fig 3. Representative hypotensive effects of melatonin (10 mg/kg, i.v.) on BP before (A) and after (B) bilateral vagotomy and
in the presence (C) of propranolol (1 mg/kg, i.v:) plus vagotomy in anesthetized rat. Arrows mark the time of injection of melatonin,
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Fig 4. Representative hypotensive effects of melatonin (10
mg/kg, iv.) on BP in the absence (A) and in the presence
(B) of ODQ (300 pug/kg, iv.) in anesthetized rat. Arrows
mark the time of injection of melatonin.
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Fig 5. Representative hypotensive effects of melatonin (10
mg/kg, i.v.) on BP in the absence (A) and in the presence
(B) of nifedipine (150 pug/kg, iv.) in anesthetized rat.
Arrows mark the time of injection of melatonin.
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