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Effects of calcium and calcium antagonist nifedipine on the
glycogenolysis induced by the stimulation of alpha-and

beta-adrenergic receptors in rat hepatocytes

Young Hee Lee, Joon-Kyum Kim and Mie Young Kim
College of Pharmacy, Chung-Ang University, Seoul, 151-756

Abstract—The effects of calcium and calcium antagonist, nifedipine on the adrenergic receptor-
stimulated glycogenolysis were investigated in isolated rat hepatocytes. The hepatic glycoge-
nolysis induced by alpha-adrenergic receptor stimulation depended on calcium ions, and beta-

adrenergic activation was unrelated to calcium jons.

Nifedipine decreased the alpha-adrenergic

agonist-induced glucose release significantly and the decrease was depended on calcium ions.
The glucose release induced by beta-adrenergic agonist was not inhibited by nifedipine.
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Fig. 1—Effects of alpha- and beta-adrenergic agonists
on the hepatic glycogenolysis in Calcium-
contained (A) and Calcium-depleted (B)
hepatocytes.

(o---0) phenylephrine, (a-2) isoproterenol,

(o-0) combination of same concentration of
phe. and iso.

values are means*+S.E.M. of duplicate incu-

bation from three separate experiments,

Significantly different from the basal glucose

release (*p<0.01, **p<0.05)
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Fig. 2—Effect of nifedipine on the glycogenolytic
action of alpha- and beta- adrenergic agonists
in calcium-contained (A) and calcium-depleted
(B) hepatocytes. Nifedipine (10-°M) was
added 10min before the addition of agonists.
(o:+-0) phenylephrine (s-4) isoproterenol
(o-0) combination of same concentration of

phe. and iso.
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Fig. 3—Dose-response curve of nifedipine on the
effects of alpha- and beta-adrenergic agonists
in calcium-contained hepatocytes.
(o---0) phenylephrine (10~°M)
(a-s) isoproterenol (10-°M)
(0-0) phe. (10-°M) +iso. (10-M)
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Fig. 4—Effects of alpha- and beta-adrenergic antagonists on the glycogenolysis induced by adrenergic
agonists in calcium-contained (A, C) and calcium-depleted (B, D) hepatocytes.

(o---0) phenylephrine,

(a-2) isoproterenol

(0~0) combination of same concentration of phe. and iso.
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