KRBRERAE001) 415 H458
Korean | Vet Res(001) 41(4) : 497~508

AHEUE $3MoN AYHE F2BoT ERRY welmde) AUl BE 9% 3 A, s34
% 9 A3 2 A% REC? 287 AQuAE 8% AN
HIANT  de 2aAdI, 34 REAN S AAN T¥o)
YRR 583 A4S WES AXT) 52 FANE E fuded VY daEde FAHE 9 o) 28 Azt
o AARelA sty BAZRE BAF sl g

W, AL, ¥9+d 2 AdF] 24, =
Fd 9F7 23 £ HY gl AogHdn

slgkEde] HEofA Alukrol] w|X|E ¥

445:%4; - AAE - ARG
Bt Aok AT
(2001\4 104 59 AlAE)

Effects of melatonin on heart rate in rats
So-yeon Shim, Se-rin Shin, Jin-shang Kim
Bio-Safety Research Institute, Chonbuk National University
(Accepted October 5, 2001)

Abstract : Evidence from the last 10 years have been suggested that melatonin mainly produce a depressant
effect on the cardiac system, but we found an activating effect of melatonin on heart rate in this research.
To determine the hypothesis that melatonin has dual effects on physiological behaviour of cardiac system,
we investigated the effects of melatonin on heart rate in isolated rat atria and anesthetized rats.

Regardless of concentration, melatonin produced bradycardia in the 84 cases of 148 experiments (57 %)
and tachycardia in the 64 cases of 148 experiments (43 %). And in atrium, melatonin produced a decrease
automaticity in 52 cases of 86 experiments (60 %) and increase automaticity in 40 % (34/86 cases). Also,
these effects are not significant relationship with concentration of melatonin. The melatonin-induced
bradycardia in vivo was inhibited by pretreatment of atropine or bilateral cervical vagotomy. Also, in
isolated atrium the melatonin-induced decrease in automaticity was inhibited by pretreatment of atropine.
These melatonin-induced responses were potentiated by pretreatment of propranolol. The melatonin-induced
tachycardia in vivo was inhibited by pretreatment of propranolol, nifedipine or bilateral cervical vagotomy,
but not by pretreatment of atropine. The melatonin-induced increase in automaticity in isolated atrium was
converted to decrease in automaticity by pretreatment of propranolol. In addition, the change in heart rate
caused by adrenoceptor agonists was inhibited by pretreatment of melatonin.

These results indicate that melatonin-induced bradycardia may be related to a muscarinic receptor
activation and melatonin-induced tachycardia may be related to a S-adrenoceptor stimulation.

Key Words : melatonin, heart rate, bradycardia, tachycardia, muscarinic receptar, S-adrenoceptor.
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Fig 1. The effects of melatonin, iv., on heart rate in
anesthetized rats. Melatonin produced a decrease (A) and an
increase (B) in herate rate. Data are means = SEM. Numbers
in parentheses indicate number of experiments.
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Fig 2. The effects of melatonin, on automaticity in isolated
atria, Melatonin produced a decrease (A) and an increase (B) in
automaticity. Data are means = SEM. Numbers in parentheses
indicate number of experiments.
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Fig 3. The effects of atropine (ATR, 1 mgkg, iv.), bilateral
cervical vagotomy (VAG) and/or propranolol (PRO, 1 mghkg,
iv.) on melatonin (MEL, 200 gfkg, iv.)-induced decrease in
heart rate (A), and the effects of ATR (10° M) or PRO (10°
M) on MEL (10° M)-induced decrease in automaticity in
isolated atria (B). ATR, PRO or VAG was treated 20 minutes
before the treatment of MEL. Data are means = SEM. *P

<0005, **P<0001 vs. MEL. Numbers in parentheses
indicate number of experiments.
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Fig 4. The effects of MEL (1 mgkg), ATR (1 mgkg) or
VAG on phenylephrine (PE, 50 rg/kg, iv)-induced decrease
in heart rate. MEL, ATR or VAG was treated 20 minutes
before the treatment of PE. Data are means = SEM. *P
<001, **P {0001 vs. PE. Numbers in parentheses indicate
number of experiments.
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Fig 5. The effects of ATR (1 mgkg), VAG, PRO (I mgfkg)
or nifedipine (NIF, 150 mgkg, iv) on MEL (00 p
g/kg)-induced increase in heart rate (A), and the effects of
PRO (10° M) on MEL (10° M-induced increase in
automaticity in isolated atria (B). ATR, PRO, NIF or VAG
was treated 20 minutes before the treatment of MEL. Data are
means = SEM. *P <0005, **P <0.001 vs. MEL. Numbers
in parentheses indlicate number of experiments.
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Fig 6. The effects of MEL (2 mg/kg) on isoproterenol (ISO,
5 g/kg, iv) or epinephrine (EPI, 10 sg/kg, iv.)-induced
decrease in heart rate. MEL treated 20 minutes before the
treatment of ISO or EPl. Data are means + SEM. *P
<0001 vs. ISO, +P <{0.05 vs. EPL. Numbers in parentheses
indicate number of experiments.
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