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The present thesis was designed to study the responsiveness of the mouse basilar artery
(MBA) and porcine basilar artery (PBA) to intrinsic vasoactive substances in physiological
and some induced pathological conditions.

In MBA, acetylcholine (ACh), bradykinin (BK), noradrenaline (NA), 5-hydroxytryptamine
(5-HT), histamine (His) and angiotensin (Ang) II-induced vascular responses were
characterize with their related receptor subtypes in vitro. Functional studies of the isolated
arteries to vasoactive substances were performed by micro-organ-bath system. ACh and BK
induced endothelium-dependent relaxation. Atropine (a non-selective muscarinic antagonist)
and a nitric oxide (NO) synthase inhibitor, Narnitro-L-arginine (L-NNA) but not muscarinic
Mi, M2 and M3 antagonists shifted the concentration-response curve for ACh to the right. Be
antagonist and L-NNA shifted the concentration-response curve for BK to the right, whereas
B1 antagonist and indomethacin (a cyclooxygenase inhibitor) had no significant effect. NA
failed to produce any vasomotor action. His and Ang IT induced concentration-dependent
contraction. H1 but not He antagonist shifted the concentration-response curve for His to the
right. AT1 but not ATz antagonist shifted the concentration-response curve for Ang II to the
right. These results suggest that the H1 and AT1 receptor subtypes play an important role in
arterial contraction, whereas muscarinic receptors apart from M1, M2 and Ms, and Be
receptors modify these contractions to relaxations.

Methylmercury (MeHg) increased the risk of hypertension and cardiovascular diseases.

Therefore, in the subsequent study, I investigated the responsiveness of the MBA to Ang I
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and ACh in in vivo MeHg exposed mice. Mice were exposed to MeHg (40 ppm) in drinking
water for 21 days. Blood pressure was measured in conscious mice by an indirect tail-cuff
method. Systolic and mean blood pressures were significantly increased after 2 and 3 weeks of
treatment with MeHg, respectively. Ang II-induced contraction in an isolated basilar artery,
which is mediated via Rho-kinase activation, was increased in MeHg-treated mice.
ACh-induced relaxation, which is dependent on NO production from the endothelial cells, was
decreased in MeHg-treated mice. However, alterations of vascular responses to Ang II and
ACh were not observed in the isolated thoracic aorta. Concomitant treatment with tempol, a
reactive oxygen species (ROS) scavenger, suppressed MeHg-induced increase in blood
pressure, enhanced Ang II-induced contraction and decreased ACh-induced relaxation in
MeHg-treated mice. These results suggest that in vivo MeHg exposure increases blood
pressure and causes alterations in the cerebrovascular reactivity in response to Ang Il and

ACh through ROS generation in mice.

In PBA, BK induced relaxation and contraction via activation of endothelial Bz receptors.
Previously, NO and prostaglandin (PG) Hz were suggested the relaxing and contracting
factors respectively, but PGHz: has different functionally active isoforms, including PGDs,
PGE:2 and PGF24. Therefore, I attempted to quantify NO and specific PG production from
cultured porcine basilar arterial endothelial cells (PBAECs). The cultured PBAECs produced
NO spontaneously, and BK enhanced this production in a concentration-dependent manner.
In a functional study, PGDs, PGE:2 and PGF2« induced concentration-dependent contractions
in isolated PBA rings. The cultured PBAECs produced PGD2, PGE2 and PGF2. spontaneously,
and BK significantly enhanced the production of PGF24, but not that of PGD2 and PGE2. The
Bz, but not B1, antagonist completely abolished the BK-enhanced production of both NO and
PGF2.. These results suggest that BK induces production of NO and PGF2« simultaneously

from PBAECs via B2 receptor activation.
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Ang IT is known to promote vascular disease and hypertension by its effect on vascular
endothelium and affect vascular activity to endothelial dependent vasoactive substances.
Hence, this study also evaluated the effect of intravenous infusion of Ang II (200 ng. kg'! min'!
for 14 days) on the basilar arterial responsiveness to the endothelium-dependent agonist, in
microminipig (MMPig). BK-induced relaxation was abolished and contraction was
significantly enhanced in isolated basilar artery from Ang II-infused MMPig. Then the
PBAECs were cultured and stimulated with Ang IT (107 M) or vehicle for 48 hours.
BK-induced NO production was significantly decreased but PGFs, production was increased
in Ang IT stimulated PBAECs. These results suggest that the decreased NO and increased
PGF2, productions from the endothelial cells are the causes of altered BK response of the
isolated basilar artery in Ang II treated MMPig.

In conclusion, in vivo exposure of MeHg and Ang II cause endothelial dysfunction of the
MBA and PBA respectively. The endothelium-derived NO is decreased and the Rho-kinase
activity of the vascular smooth muscle is augmented in MeHg exposed mice. On the other
hand, the production of BK-induced endothelium-derived NO (relaxing factor) is decreased
and endothelium-derived PGF2, (contracting factor) is increased by Ang II in PBAECs. ROS
generation might play an important role in the dysfunction of the endotheial cells caused by

MeHg and Ang II exposed mice and MMPig.
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