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ABSTRACT

Background and Objectives : The Vascular system exhibits altered morphological and functional properties
during hypertension and after anti-hypertensive therapy. To characterize such changes, the contractile, histo-
logical and molecular responses in the common carotid arteries (CCA) were compared in 35 rats. Materials and
Methods : By partial transverse aortic constriction (TAC), the right CCAs were made to lie under a high pres-
sure environment, while the left CCAs remained under normotension, the latter being used as control vessels.
The ligations were removed after two weeks, to enable the recovery process to begin. Results : The vessel
contractility, two weeks after the TAC, was nearly abolished. The recovery process from high pressure showed an
initial hypercontractile period of around 1-2 week after recovery, prior to the subsequent decline to a normal
contractility after 2 weeks. The relaxation response due to acetylcholine was minimal at the end of the hyper-
tensive period, recovered slowly, and reached a normal magnitude after 4 weeks. A high pressure increases the
medial thickness & area, and enhances the adventitial tissue formation. These changes persist during the first 4
weeks of recovery, after which normotension returns. Apoptosis at the endothelial layer was significantly in-
creased two weeks after the TAC, but normalized two weeks after recovery. The expression of ecNOS was not
detect 2 weeks after the TAC, but gradually returned to a basal level at 2 weeks after the untying. Conclusion : A
high blood pressure causes decreases in the contractility and endothelium-dependent relaxation. It also increases
endothelial apoptosis, the medial thickness & area, and enhances the adventitial tissue formation. The recovery
processes from high blood pressure are not uniform, but show different normalizations among the structural,
contractile and apoptotic parameters. (Korean Circulation J 2003:33(10):936-948)
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Fig. 1. Schematic illustration of the rat model of unilateral carofid hypertension. A :

right common carotid artery is

hypertensive because transverse aorta between innominate artery and left common carotid artery was partially
banded. Left ventricular hypertrophy subsequently develops due to pressure overload induced by transverse aortic

constriction (TAC). B :

two weeks after initial banding, pressure overload of the right common carotid artery was

relieved by the untying of TAC. The pressure gradient across TAC was disappeared within 10 minutes after untying

and right common caroftid artery became normotensive.
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Fig. 2. Schemafic illustration of vessel mounting on the
small vessel myograph. A : the setup experimental chao-
mber. B : cross section of vessel mounted on two 40 xm
fungsten wires.
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Fig. 3. An example of confractility and relaxation respo-
nse in the hypertensive right carotid artery (RCA) and
normotensive left carotid artery (LCA) 2 weeks after tr-
ansverse aortic constriction (TAC).
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Fig. 4. Effects of pressure overload and recovery on the confractile response to KCI. In the normotensive left common
carotid arteries ([), contractile response to KCl was dose-dependently increased. Right common carotid arteries (Il
were exposed fo hypertension for 2 weeks and relieved from pressure overload by untying of TAC. A : contractile res-
ponse to KCl was evaluated at 2 weeks after TAC, B : 1 and 3 days after recovery, C : 7 days afterrecovery and D : 14
days after recovery from hypertension. * : p<0.05 vs left common carotid artery. TAC : fransverse aortic constriction.
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Fig. 5. Effects of pressure overload and recovery on the contractile response to serotonin. In the normotensive left
common carotid arteries ([]), contractile response to serotonin was dose-dependently increased. Right common
carotid arteries () were exposed to hypertension for 2 weeks and relieved from pressure overload by untying of
TAC. A : contractile response to serotonin was evaluated at 2 weeks after TAC, B : 1 and 3 days after recovery, C : 7

days after recovery and D : 14 days after recovery from hypertension. = :

TAC : fransverse aortfic constriction.

p<0.05 vs left common carotid artery.
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Fig. 6. Effects of pressure overload and recovery on the contractile response to phenylephrine. In the normotensive
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recovery, C : 7 days after recovery and D : 14 days after recovery from hypertension. = : p<0.05 vs left common
carofid artery. TAC : transverse aortic constriction.
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Fig. 7. Endothelium-dependent acetylcholine-induced
relaxation of hypertensive or pressure unloaded right ca-
rotid artery (RCA). Data were expressed as the percen-
tage of normotensive left carotid artery (LCA). * : p<0.05
vs left common carotid artery.
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Fig. 10. Photomicrographs demonstrating TUNEL-positive
cells (brown color). TUNEL positive cells were detected
in the endothelial layer of hypertensive right carotid
artery exposed pressure overload for 2 weeks (A), Pres-
sure unloaded right carotid arteries for 3 days (B), 7 days
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unter-stanined with hematoxylin. Magnification x<400.
TAC : fransverse aortic constriction.

Fig. 9. Photomicrographs demonstrating adventitial fissue formation by Sirius red F3BA staining. A : normal vessel, B :
hypertensive right carotid artery exposed pressure overload for 2 weeks, C : pressure unloaded right carotid artery for
4 weeks by untying. Magnification x400.
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