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Effects of nimodipine. felodipine. and verapamil

on isolated human arteries

YAO Ming-Hui, DAL Ze-Xiang. X1U7 Duan-Zheng. YANG Zao-Chen (I purtinent af Pharmacol-
egy. School of Basic Medical Sciences. Shanghai Medical University . Shanghai 200032, China)}

AIM:. To evaluate whether there might Le
some difference in the action modes of nim-
odipine (Nim) and felodipine (Fel}. METH-
ODS: Compare the inhibitory elfects of Nim
and Fel with that of verapamil {(Ver) as a rep-
resentative  of phenylalklamine on  nore-
pinephrine (NE?}- and CaCl,-evoked contrac-
tions of human arteries. RESULTS: In Ca- -
frec and high K~ depolarized solution. in-
hibitory effects of Nirm. Fel. and Ver were
more potent on CaCl.-induced contractions on
1solated human arteries than those on NE-
induced contractions. In CaCl.-induced con-
traction., the pl), values for Nim. Fel. and
Ver were 7. 3. 7. 42, 6. 35 on uterine arteries;
7.38, 7. 65. 7. 20 on mesenteric arteries and
7.87, 5.10. 7. 32 on renal arteries , respec-
tively. Ver inhibited 2 components of NE-e-
voked contraction, while Nim and Fel only in-
hibited extracellular Ca® -dependent contrac-
tions. CONCLUSION: The result indicates
that Fel has a selective action on human renal

arteries.
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Nimodipine {Nim} and {eledipine (Fel)
are dihydropyridine calcium antagonists that
preferentially dilate blood wvessels and have
been widely used in the treatment of hyperten-
Their
pharmacological actions on vascular smooth

sion, angina. and cerebral diseaset -,

muscle were mostly studied in amimals™, The

Reverved 1943-05-31 Accepred 1944-07 - 0¥

contraction af vascular smooth muscle is initi-
ated by an increase of intracellular calcium ac-
tivity. This may be achieved either by a release
from intracellular sources or by an 1ncrease of
membrane permeability to extracqllular calci-
umt*. The present studv was undertaken to
compare the inhibitory effects of Nim and Fel
with that of verapamil (Ver} as a representa-
tive of phenylalklamine on norepinephrine
{NE}Y- and CaCl,-evoked contractions of hu-
man arteries. We also compared the inhibitory
action of MNim and Fel on 2 components of NE-
evoked contraction of human mesenteric artery
with that of Ver to evaluate whether there
might be some difference in their action

modes.

MATERIALS AND METHODS

Human arteries were cbtained from 15 patients.
with myometrial myoma. gastric, and remal cancer (M
9, F 6; age 50+ 9 a) after an operation in hospital.
All tested arteries were dissected pur immediately from
bealthy parts of the excised organs and immersed in 4
C Krebs solution.cthen transferred to the laboratory.
The arteries were cleored from connective tissue and
cut inty rings of about 3 mm long. The whole process
was compleced within 60 min. The rings were moune-
ed in 5-ml organ baths at 37 . Isometric tensinn was
measured with a force transducer and displaved on a
KMT-200 recurder. The artery rings in the baths were
allowed to equilibrate for 1. — h before experiment.
The volume of drugs added each time was =< 1.1 ml.

Nim. Fel (Hebei Medical College ', Ver by
drochloride injection (Changzhou Parmaceutieal Facto-
ry » and NE ¢ Shanghar Tianfeng Parmaceutical
Factory b were used. Num and Fel were cissulved 1n
acetone snd then stored at 4 . They were diluted in

redistulled water before use. The final acetune cuncen
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traticn must be . 1.4 ‘s, which. in prelinmnary test,
exerted no effect on the nngs. Krebs aclution wus
compesed of Mol 118, KUL 4,75 . CaUL-2H A 2 54,
MgSO), - FHL 1. 19, KH.PUS, 1, 26, NaHU0), 24, 97,
gluirose 11 10 fmmoul 1.7 7 s bubhled wath & ' Ce,
— 95 % Q.. pH7.2—7. 4. In Ca’' -Iree Krebs salu-
twon, UalCl, was omutted from Krehs solution 1nd
egtazic arld (Sigma Chemcal Co¢ 11 mmol«1.7" was
added. High K* depolarnized solution was prepared
fram Ca’" -free solution with KU! &) mmal-1."".

In the studies of the 2 components of NE-
evoked contraction, the rings were washed with Ca®™ -
free Krebs solution for 3 tunes, then mcuhated in this
solution for 300 min. NE 10 amol - L7 was added.
When a fast and nonsustained contraction was achieved
CaCl.2. 5 mmol * .7 'was restored, Then « slow and
sustained one was obtained.  The rings were washed
again with Ca‘ iree Krebs solution for 3 times. ne
nng was used as control, whereas the others from the
s4me human mesenteric artery were used as testing
rings which were incubated for 32 min i Ca’ free
Krebs salution containing Ver 10 pmol - 17", Fel 10
then NE and

CaCl. were added successively as described above.

pmel-L7's  or Num 10 pmol-L -,

RESULTS

Actions on contraction evoked by NE
The Nim. Fel and Ver produced a concentra-
tron-dependent inhibition (Fig 1). The pI)
values for Nim. Fel and Ver were 4. 60, 4. 47.
4. 72 on uterine artery; 5. 22, 4.04, 5. 11 on
mesenteric artery: and 4, 80, 4. 70, 4. 74 on
renal artery, respectively.

Actions on contraction evoked by CaCl,

The 3 calcium antagoists induced the in-
hibitory effects on CaCl,-induced contraction
(Fig 1). The pI¥% values {for Nim, Fel. and
Ver were 7. 30, 7. 42, and 6. 35 on uterine
artery, 7. 38, 7. 65. and 7. 20 on mesenteric
artery; 7. 87, 9. 10, and 7. 32 on renal artery,
respectively.

Actions on the 2 components of NE-
evoked contraction on mesenteric artery
Ver inhibtted the 2 components of contrac-
while Fel inhibited only the
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Fig 1. Effects of Nim, Fel. and Ver on NE- and
CaCl;-induced contractions in human arieries. "

component of extracellular Ca-~ influx.

DISCUSSION

Our data showed that Nim, Fel, and Ver
could more potently inhibit the contractile re-
sponse induced by calcium than by NE in high
K ' -depolarized rings. These findings were in
agreement with those reported by Loutzenhis-
er and Epstein . which found that nitrendip-
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ine-induced blocking action on PDC was more
potent than on ROC 11 human renal artery!™,
As 10 our test. the present investigation is the
{irst time to study the action of Fel on 1solated
human blood vessels. We found that the po-
tency of the inhibition on calcium-1nduced cqn-
traction by Fel was the highest in renal artery
among 3 tested arteries. but it was niuch less
effective on WE-induced contraction. Cur re-
sults indicated that Fel might have a selective
action on renal artery. Some experimental evi-
dence and clinical data suggested that Fel
could produce renal vasodilation without ad-

verse effects on the glomerular filtration or re-

- - r‘“ -
nal sodium and water excretion’-. COur results,

supported the suggestion that Fel might be an
idea wvasodilator in treatment of renal dis-
ease-*"], In presemt study. Ver inhibited 2
components of NE-induced contracticn. while
Nim or Fel only inhibited the contraction by

2+

extracellular Ca®" influx on human mesenteric

artery. This result was similar to that of the
experiments on porcine coronary arterysl, It
suggested further that the action model of Ver
in our laboratory was different from that of
Nimt or Fel not only in animal but also in hu-

man arteries,
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