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Changes of arterial ultrastructure and reaction of potassium channels in smooth
muscle in aged rats

Sun Hua-ling, Shi Li-jun, Li Li, Liu Xiao-dong (Department of Sport Physiology, Beijing Sport University,
Beijing 100084, China)

Abstract

BACKGROUND: Potassium channel is the main ion channel to regulate vascular smooth muscle contraction and
relaxation, and closely related with vascular tone. However, the reports about the mechanism of potassium
channels in the body’s aging process are rare.

OBJECTIVE: To investigate the effects of aging on the arterial ultrastructure and smooth muscle potassium
channel reaction, and then to explore the possible mechanisms.

METHODS: Sixteen healthy male Wistar rats were collected, 19-month-old rats were assigned to the old group
(n=8), 2-month-old rats were used as young group (n=8). The thoracic arteries were isolated and cut into rings to
conduct contractility measurement in six rats of each group. The thoracic arteries were stimulated with specific
calcium-activated potassium channel blocker tetraethylammonium, specific voltage-dependent potassium
channel blocker 4-aminopyridine, specific ATP-sensitive potassium channel blocker glibenclamide, and specific
inward rectifier potassium channel blocker BaCl,, and then the arterial contractile response to the blockers were
observed. The thoracic arteries of the remaining two rats in each group were taken to observe the arterial
ultrastructure changes under electron microscope.

RESULTS AND CONCLUSION: Compared with the young group, the ultrastructures of the thoracic aortic
endothelial cells and smooth muscle cells were changed in the old group; KCI induced the maximum thoracic

7228 P.O. Box 1200, Shenyang

110004

FMER K, 4, 1989 F4,
AHAE BT RA, Rk,
LFRE RFEEME,
EEAFEFH G b E
7 fe AR g @ e AR .
365046121@qqg.com

WiMA: BWE, &,
e, IR, AEHARA
FI, AFRATRFEZH
A BT, LFH
100084
I_j_shi72@163.com

P43 245:R318
SCHRARIRTS:A
Y5 :2095-4344
(2013)41-07228-07

WS B 2013-04-05
5= 8 #: 2013-07-20
(201304201/D - C)

Sun Hua-ling%, Studying for
master’s degree, Department of
Sport Physiology, Beijing Sport
University, Beijing 100084,
China

365046121@qq.com

Corresponding author: Shi
Li-jun, Doctor, Professor,
Master’s supervisor,
Department of Sport
Physiology, Beijing Sport
University, Beijing 100084,
China

|_j_shi72@163.com

Received: 2013-04-05
Accepted: 2013-07-20

www.CRTER.org



INER, . REX RS RPN R

@k WWW.CRTER.org
aortic contractile tension, and then recovered to the baseline tension, and the recovery time in the old group was
significantly longer than that in the young group; all the four kinds of blockers could increase vascular tone, and the
tetraethylammonium and 4-aminopyridine induced thoracic aortic contractile response in the old group was significantly
lower than that in the young group; there was no significant difference in vasoconstriction induced by glibenclamide and
BaCl,. Aging can induce arterial ultrastructure changes and declination of vasodilatation capacity, which may partly due
to the decreasing of the potassium channels function in smooth muscle cells, especially the calcium-activated potassium

channel and inward rectifier potassium channel.

Subject headings: age factors; aging; arteries; potassium channels; potassium channel blockers; ion channels;

potassium channels, calcium-activatedl|; endothelial cells
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Figure 1  Structure changes of thoracic aorta endothelial cells

of 2-month-old rats in the young group
(Transmission electron microscope, x12 000)
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Figure 2 Structure changes of thoracic aorta endothelial cells
of 19-month-old rats in the old group (Transmission
electron microscope, x12 000)
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Observation of thoracic aorta smooth muscle cells

of 2-month-old rats in the young group
(Transmission electron microscope, x10 000)

Figure 3
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Figure 4 Observation of thoracic aorta smooth muscle cells

of 19-month-old rats in the old group (Transmission
electron microscope, x10 000)
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Figure 7 Effect of 2-month-old young rats and 19-month-old
old rats on KCI-induced contraction of thoracic aorta
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Figure 9 Effect of 2-month-old young rats and 19-month-old

old rats on 4-aminopyridine-induced contraction of
thoracic aorta
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Figure 8 Effect of 2-month-old young rats and 19-month-old

old rats on tetraethylammonium-induced
contraction of thoracic aorta
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Figure 10 Effects of 2-month-old young rats and
19-month-old old rats on thoracic aorta contractile
tension induced by tetraethylammonium,
4-aminopyridine, glibenclamide, and BaCl,
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