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ABSTRACT

At present, little is known about the central mechanism of the stress-induced
cardiac sympathetic drive responsible for stress-induced tachycardia. The aims of this
study were to determine the effects of two brain regions involved in the increase of
heart rate during psychological stress. The first part involved the examination of the
effects of bilateral microinjections of GABA, receptor agonist, muscimol, into the
amygdaloid complex on both heart and cardiac autonomic activity during restraint
stress. The heart rate increased sharply after the onset of the restraint and reached a
peak 1-2 min later. Subsequently, the heart rate began to fall, and during the next 10-
15 min it approached the steady-state level. After injection of the vehicle, the mean
heart rate during each of the three 10-min restraint periods was significantly higher
compared to the pre-restraint level. After muscimol, the mean heart rate was
significantly elevated only during the first 10 min of restraint. There was no
difference in the early peak tachycardia between both conditions. Muscimol
substantially accelerated the fall of the HR from the peak to the steady-state level, and
thus the area under the curve value for muscimol was significantly smaller than that
for the vehicle. The second part examined the effects of systemic and intra-medullary
(raphe region) administration of the 5-HT14-receptor agonist 8-OH-DPAT on cardiac
changes elicited by restraint in rats. 8-OH-DPAT reduced the basal heart rate
predominantly via a non-adrenergic, non-cholinergic mechanism. Restraint stress
caused tachycardia (an initial transient increase with a sustained component).
B-adrenoreceptor blockade with atenolol suppressed the sustained component,
whereas muscarinic blockade with methyl-scopolamine abolished the initial transient
increase, indicating that sympathetic activation and vagal withdrawal were
responsible for the tachycardia. Systemic administration of 8-OH-DPAT at 3 doses
(10, 30 and 100 pg/kg) attenuated stress induced tachycardia in a dose-dependent
manner and this effect was suppressed by the 5-HT1A antagonist WAY-100,635.
Given alone, the antagonist had no effect. Systemically injected 8-OH-DPAT
(100pg/kg) attenuated both the sympathetically-mediated sustained component and
the vagally-mediated transient. Activation of 5-HTI1A receptors in the medullary
raphe by microinjection of 8-OH-DPAT mimicked the anti-tachycardic effect of the
systemically administered drug but did not affect the basal heart rate. This suggests
that tachycardia induced by restraint stress occurs due to a sustained increase in
cardiac sympathetic activity associated with a transient vagal withdrawal.
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