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ABSTRACT 1In porcine coronary erterial strips,
the antagonistic effects of nifedipine (Nif),
nimodipine (Nim), nicardipine (Nic), felodipine
(Fel), and verapamil (Ver) to CaCl;—<¢cvoked contrac-
tion in Ca*—free, K‘'—depolarized solution were
greater than that to 5—-HT. The order of potency
{pD;) was Nif (9.1)>Fel (8.4)>Nim (7.9)>Nic
(7.8)>Ver (7.2) to CaCl, and Nif (8.3)> Nim
(7.5) > Fel (6.8)> Ver (5.6) > Nic (5.3) to 5—~HT. Ver
inhibited 2 components of 5—HT—evoked contraction
in Ca*—free solution. but Fel inhibited only
extracellular Ca**—dependent contraction, suggesting
that their action modes are difTerent.
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1,4—Dihydropyridines (DHP} are calcium
channel blockers which dilate blood vessels
and have been widely used to treat hyper—
tention, angina, and cercbral diseases'”’. Their
pharmacological actions on vascular smoaoth
muscle were studied mostly in rabbits, rats,
and dogs®™. Systematic study of their ac
tions on porcing coronary arteries has not been
found in literature. The present study was
undertaken to compare the cffects of nifedi—
ping (Nif), nimodipine {Nim), nicardipine
(Nic), felodipine (Fel) with that of verapamil
{(Ver) as a representative of phenylalkylamines
on S-hydroxytryptamine (5—-HT) and
CaCl,—evoked contractions of porcine
coronary arterics and to compare the
inhibitory actions of Fel and Ver on 2
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components of 5—-HT—evoked contraction of
porcine coronary ariery to explor any dilfer-
ences in their modes of action.

MATERIALS AND METHODS

Porcine hearts were dissected out immedi-
ately after slaughtering, immersed in 4T
Krebs’ solution bubbled with 95% O, + 5%
CO, and the main branch of the anterior des-
cending coronary artery was isolated then.
The conneclive tissue was cleared and the ar-
tery was spirally cut into strips about 10 mm
x 2 mm. The whole process was completed
within 40 min. The strips were mounted in
organ baths containing Krebs' solution 5 ml
under a resting ension of 3 g. The solution
was bubbled with 95% O, + 5% CO, (pH
7.2—7.4 at 37C). TIsometric tension measured
with a force transducer was displayed on a
XMT-200 recorder, The strips were allowed
to equilibrate for 2 h before the experiment.
The volume of drugs added into the organ
baths each time was < 0.1 ml,

Nif;, Nim, Nic, Fel (Hebei Medical col-
lege) and Ver hydrochloride
{Changzhou Pharmaceutical Factory) and
5—HT (Fluka, Switzerland). All DHP were
dissolved in acetone and stored at 4C . They
were diluted in redistilled water when used.
The final acctone concentration was <
0.2%, which was proved in preliminaty test to
show no effect on the strips.

In Ca**—frec Krebs' solution, CaCl,
was omitted from normal Krebs’ solution and
EGTA 0.1 mmol+ L' was added. High
K*—depolarized solution was prepared from
Ca’*—free solution with KC1 80 mmal » L7
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RESULTS
Action of Nif, Nim, Nic. Fel, and Ver
on contraction cvoked by 5—HT  After the

control cumulative concentration response of
5—~HT was made, 5-—HT was washed out and
the strips were restored to their original state,
then the strips were inclubated for 20 min in
solutions containing different concentrations
of Nif, Nim, WNic, Fel, and Ver. Each
strip was used only once for one drug. All
drugs produced a concentration—related
inhibition on the 5~HT-evoked coniraction
(Fig 1), their pD,’ values were 8.3 (Nif), 7.5
{(Nim), 6.8 (Fel), 5.6 (Ver), and 5.3 (Nic).

Action of Nif, Nim, Nic, Fel, aud Ver
on contraction evoked by CaCl; The control
cumulative concentration response of CaCl,
was made in high K*—depolarized Ca’*—free
solution and the actions were tested in the
sam¢ manncr as described above. All drugs
produced concentration—related inhibition of
the CaCl,—evoked contraction {Fig 1), their
pD,” valucs were 9.1 (Nif}, 8.4 (Fel), 7.9
(Nim), 7.8 (Nic), and 7.2 (Ver).

Action of Ver and Fel on the components of
5 HT-cvoked contraction After cquilibration
for 2 h in Krebs' solution, the strips were
washed with Ca?*—free Krebs’ solution for 3
times, then incubated for 30 min in this solu-
tion before 5~HT 30 mmol » L' was added.
When maximal contraction appeared, CaCl,
2.5 mmol- L' was restored. The experi-
ment was repeated cvery 20 min. 5~HT 30
mmol « L™ initiated a fast, relatively small
and nmonsustained contraction, and a further
slow and sustained one was seen after restora-
tion of CaCl,. When the incubation times in
Ca™—free Krebs’ solution was lenghthened,
the 5—HT-induced last phase decreased and
disappeared eventually, whereas CaCl,—in-
duced stow phase increased in such a way that
the same maximal tension reached irrespective
of the incubation time in Ca®*—free solution
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Fig 1. Effects of ¥er, Nilc, NIf, Nim, Fel on
CaCl,~ and 5HT-Induced coatraction of porcine

coronary arterlal strips. () Control, n1=5-10
pigs. x=SD.

{Fig 2). One strip was used as control,

whereas the others {rom the same coronary
artery were used as testing strips which were
incubated for 20 min in Ca*'—frec Krebs’ solu-
tion containing cither ¥er 1 ymol + L }or Fel 1
gmals L™, then 5-HT and CaCl, were
added successively as described above, Ver
inhibited significantly the 2 components of
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Fig 2. Isometric recordings of comtractlle reaponse to
5 HT of porcine coropary arterial strip imcubated in

different perlods in Ca*—lree solutlon; | calclum 2.5
mmol »+ L™ was restored.
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Flg 3. Effects of Ver and Fel on the 2 components of
5-HT-—e¢voked contraction of porclne coronary arterisl
atfps In Ca"—ftee solution. (23} Inltial fast
phase, ([ ]) Ca*—dependent Iate slow phase. #1=6
pigs, Xy SD.  ""P <005 vs control

contraction induced by 5—HT while Fel only
inhibited the component of extracellular Ca®*
influx (Fig 3).

DISCUSSION

The results showed that Nif was the most
potent antagonist on the coronary artery.
The potencics we found for Nif and Ver were
in goad agreement with those reported by
Johnson, e¢ ai®®  But the arder of
inhibitory potencies for Nif, Fel, and Ver
was different from that reported by them.
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Our results were also different from that of
Nyborg, er ai ™ that the antagonistic effect
of Nim in the coronary artery of rats was more
potent than Nif, suggesting there may be spe-
cies differences in actions of DHP. The re-
sults that $—HT initiated a fast small and
nonsustained contraction of the coronary arte-
rial strips in Ca?'—free Krebs’ solution and
that as the incubation time prolonged, the
amplitude of this fast contraction decreased
and disappcared e¢ventually suggested that
5—HT might ¢voke contraction by activating
5—HT, receptors on membrane®™ resulting
in the release of Ca®* from intracellular stor-
age sites®™. Since the intracellular Ca®** stor-
age was limited, it might be exhausted if not
restored. In this experiment. Ver inhibited
the 2 components of S—HT—-induced contrac-
tion, while Fel inhibited anly the contraction
evoked by extracellular Ca** influx. This re-
sult was similar to our previous report that Ver
inhibited the 2 components of norepine—
phrine—induced contraction of rat aorta,
whereas Nim inhibited only the component
causcd by extracellular Ca** influx®. This
strongly suggests that the site of action of Ver
as a representative of phenylalkylamine is dif-
ferent from that of DHP which act mainly on
the transmembrane Ca®* influx.
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Effects of glibenclamide and tolbutamide on ischemia— and ouabain— in-
duced arrhythmias and membrane potentials of. ventricular myocardmm

from rat and guinea pig
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ABSTRACT  Glibenclamide (Gli) 0.3, I, I mg-~

kg™ and tolbutamide (Tol) 3, 10, 0 mg+ kg™' iv
10 min before ischemia or ouabain infusion prevented
ventricular fibrillation induced by ischemia in rat and
arrhythmias induced by ouabain in guinea pig. Gli 10
pmol« L' and Tol | mmol- L' increased APD
and ERP in rat ventricular muscle. Gli 0.1, 1. 10
pmol« L' and Tol 0.01, 0.1, 1 mmol« L' pre
vented and reversed the shortening of APD and ERP
indvced by hypoxia in guinea pig ventricular muscle.

These effects of Gli and Tol were dose—dependent.

The results confirmed that Gli and Tol were effective
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on arrhythmias induced by ischemia and ouabain by
blocking ATP—sensitive potassium channel.

KEY WORDS glibenclamide: tolbutamide;
ischemia: ouabain; arrhythmia; membranc poten-
tials; anoxia

ATP—dependent potassium channels had
been demonstrated in cardiac myocytes"?,
The channels opened when ATP concentration
in myocardial cell was below normal, which
may be responsible for K loss and shorten-
ing of action potentials and consequently for
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