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Pharmacological Analysis of Isolated and
Perfused Human Umbilical Arteries

Fumihiko YOSHIKAWA
Department of Obstetrics and Gynecology,
Shinshu University School of Medicine
(Divector : Prof. Toru FuruTa)

Using the cannula inserting method, the effects of vasoactive agents on isolated and perfused human
umbilical arteries were studied.

Acetylcholine (ACh) produced vasoconstriction of the arteries in a dose-dependent manner, but not
vasodilation. The ACh-induced vasoconstrictions were markedly depressed by atropine and slightly but
significantly depressed by methysergide, but were unaffected by ketanserin. It was suggested that the
ACh-induced vasoconstriction might be mediated by muscarinic receptors and partially by 5-
hydroxytryptamine (5HT), receptors. The vasoconstrictive response to ACh was not influenced by removal
of the endothelium.

5HT caused a dose-dependent vasoconstriction, but not vasodilation. It was suggested that the 5HT-
induced vasoconstrictions were mediated by 5HT, receptors because they were suppressed by methysergide,
but not by ketanserin. Histamine and 2-pyridylethylamine (2PEA) also elicited only vasoconstrictions, which
were depressed by chlorpheniramine. However, in 7 of 28 preparations precontracted by 10~° mol/1 prostaglan-
din F,a, dimaprit produced vasodilations, which were suppressed by cimetidine or by the removal of the
endothelium, These results indicate that histamine-induced vasoconstrictions are mediated by H, receptors
and that H, receptors are present, though sparse, on endothelium.

Norepinephrine and epinephrine, potent vasoconstrictor agents, did not cause a significant constriction in
the umbilical arteries, even though high doses were used. This may suggest that there are few adrenergic
a-receptors in human umbilical arteries.

These observations indicate that human umbilical arteries exhibit different pharmacological responses
from the vessels of other organs. Shinshu Med. J., 39 : 63— 79, 1991
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Fig. 1 Diagram of the perfusion circuit of an isolated arterial preparation inserted
with a stainless steel cannula connected to the rubber tube. The cannula has 3
small holes 2 mm from the distal seal's end. Arrows indicate the stream of the

perfusing fluid flow.
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Fig. 2 Typical tracings of the responses of the isolated and perfused human
umbilical arteries to acetylcholine, 5-hydroxytryptamine (5HT),

histamine, norepinephrine and epinephrine.
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Fig. 3 Log dose-response curves for 7 vasoactive agents in the isolated and
perfused human umbilical arteries, Points represent mean values, and
vertical bars represent SEM. 5HT, 5-hydroxytryptamine ; 2PEA, 2-
pyridylethylamine ; NE, norepinephrine ; Epi, epinephrine.
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Fig. 4 Typical tracings of the effects of 10 pg atropine on vasocon-

strictions

induced by acetylcholine
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umbilical arteries.
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Fig. 5 The effects of 10 ug atropine on the dose-response curve for acetyl-
choline in isolated and perfused human umbilical arteries. *, Signifi-
cantly different from control values at p<0, 05.
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Fig. 6 The effects of 1 ug methysergide on the dose-response curves for 5-
hydroxytryptamine (SHT) and acetylcholine (ACh) in the isolated and
perfused human umbilical arteries. *, Significantly different from control

values at p<0.05. **, p<0. 01.
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Fig. 7 The effects of 10 xg ketanserin on the dose-response curves for 5-
hydroxytryptamine (5HT) and acetylcholine (ACh) in the isolated and
perfused human umbilical arteries.
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Fig. 13 Control (a) and 1 mg saponin-treated preparations (b) of the human
umbilical artery. UEA-I stain, X100
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