&?

]V

lit

ft 2522

000520



Characterization of Adrenergic Receptors

in Mammalian Hearts and Blood Vessels

Miss Chaweewan Posre

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Pharmacy
Department of Physiology
Graduate School

Chulalongkom University

an



7,1



11 ' fl ?

Jailn | ?
2 |
2521 ‘x’( . \
\
Adrenergic receptors [, !
o) I
alpha- beta-adrenergic receptors phenylephrine "
isoprénaline o ? (isolated rat
atria) 1 (spontaneously beating and electrically
driven guinea pig atria) I in situ
? blockers
phentolamine, metoprolol propranolol
peripheral
resistance ' alpha -
adrenergic receptors phenylephrine ]
vagus
nerve [ atropine

[ phentolamine phenylephrine



phenylephrine W alpha - » Detam
adrenergic relceptors

block alpha — betanwblockers (phentolamine
prloperanolol) positive chronotr(A)pic elffe(/:\t | v
block beta-blocker
beta-adrenergic receptors isoprénaline
positive inotri)pic positive chronotropic
3 species block beta-blccker3 (propranolol &
metoprolol) peripheral resistance ,

beta -Taioofcer (metoprolol)
isoprénaline propranolol
peripheral vessel beta-adrenergic receptors 2
bcta2 bota



Thesis Title Characterization of Adrenergic Receptors
in Mammalian Hearts and Blood Vessels

Name Mi Chaweevian *pesro
Thesis Advisor Dr. Orapun p. Matangkasombut
Department Physiology

Academic Year 1973

Abstract

Cardiovascular responses to adrener ,ic receptors
stimulation have been studied extensively but the results are
still inconclusive. The present attempt to characterize the
cardiac responses to alpha - and beta - adrenergic receptors
stimulation were performed in various species, that is, guine
pig, rat and dog. Alteration of inotropic and chronotropic
responses of the isolated spontaneously beating guinea pig
atria, driven guinea pig atria, isolated rat atria .and intact
dog heart (vagal intact, vagotomized and atropinized) t«
phenylephrine and isoprénaline were used as a criteria of
adrenergic stimulation. The results indicate species varia-
tion of the chronotropic responses to alpha - adrenergic
stimulation by phenylephrine, i.e. it exerts positive
chronotropic effect on guinea pig and rat' atria whilst
the negative chronotropic effect was found in dog's hearts.
In addition, positive chronotropic and positive inotrcpic



responses to phenylephrine in both isolated, rat and guinea pig
atria could be dissociated by lowering the concentration of
phenylephrine in the perfusing fluid; This would result in
positive inotropic effect which could only be blocked by
phentolamine. A higher concentration of phenylephrine could
stimulate both alpha - and beta-adrenergic; receptors. Thus,
it's positive chronotropic and positive inotropic effects
could be diminished by both phentolamine and propranolol ;
except the positive chronotropic effect on the isolated rat
atria which could only be blocked by beta-adrenergic blocking
agent,

Similarly, the positive inotropic and chronotropic
effects were found when cardiac beta-adrenergic receptors were
stimulated by isoprénaline in all tested animalst But, stimu-
lation of the vascular beta-adrenergic receptors resulted in vaso-
dilatation or reduction of the peripheral resistance in the
dog's hind limb. Both cardiac and vascular effects of igoprena-
line wereound to be blocked by metoprolol and propranolol
but propranolol was found to be more potent on blocking the
vascular effect of isoprénaline than metoprolol. This lead
to the suggestion that there are both subtypes of beta-
adrenergic receptors in the peripheral vascular bod and beta0-
adrenergic receptors are more widely distributed than beta® -
adrenergic receptors.
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