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Altered Vascular Response to the K"-induced Vasorelaxation
in Aortic Smooth Muscle of Renal Hypertensive Rats

Jae Yeoul Jun, MDI, Cheol-Ho Yeum, Pth, Pyung-Jin Yoon, Pth, Jeong-Hoe Liee, MDI,
Hyung Ho Choi, MDZ, Yoo Whan Park, MD’® and Jin Ho Kim, MD*

! Department of Physiology, *Thoracic and Cardiovascular Surgery, *Internal Medicine and *Neurology,
Chosun University Medical College, Kwangju, Korea

ABSTRACT

Background[J An increase of the extracellular K" concentrations up to about 8§ mM in the isolated vessels
causes relaxation in pre-contracted state. In order to elucidate the mechanisms of K" -induced relaxation and
compare with that of 2-kidney, 1 clip 2KI1C) renal hypertensive rats, we recorded aortic vascular tension
using an organ bath study. Methods[d 2K 1C hypertension was made by clipping the left renal artery and age-
matched control rats received a sham treatment. Thoracic aortic rings were mounted in tissue baths for
measurement of isometric contractile force. Results[] Exposure to K" (from 2 to 8 mM) relaxed a phenylep-
hrine 2x 10™ M)-induced contraction in K" -free Krebs-Ringer solution, dose-dependently. Ouabain (107
M) enhanced the K" -induced relaxation in above 2 mM K" . The K" -induced relaxation was still induced in
endothelium-denuded condition. Incubation with the K™ channel blockers such as tetracthylammonium (TEA,
1 mM), glibenclamide(10™ M), 4-aminopyridine (3 mM), barium (5 mM) and cesium (2 mM) did not affect
on the K™ -induced relaxation. In renal hypertensive rats, the K" -induced relaxation was markedly suppressed
and ouabain enhanced it. Conclusions These results suggest that the K" -induced relaxation in aorta be med-
iated by Na-pump independent mechanisms, and the decrease of the K" -induced relaxation in the renal hyper-
tensive rats may be a possible mechanism of hypertension. . (Korean Circulation J 2000530(8)-980-988)
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Fig. 1. Baselines for mean arterial pressure (MAP) in
normotensive (NTR) and 2K1C Goldblatt hypertensive
rats (GHR). Values represent meant SE. nO0 number of
rats. *p<0.01, compared with NTR.
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Fig. 2. Tracing of K”-induced relaxation of aorta and
ouabain effect in NTR. AO Addition of K from 2 to 6
mM to the PE-induced contraction preincubated in K™ -
free solution resulted in relaxation, dose-dependently.
BO Such an K”-induced relaxation was blocked to 2
mM K” whereas more enhanced to above 4 mm K" .
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Fig. 3. A graph summarizing K”-induced relaxation
and ouabain effect from 2 to 8 mM concentrations in
NTR (nO 8). Quabain (1075 M) inhibited K" -induced
relaxation at 2 mM K” whereas increased it at above
4 mM K". Values repre-sent meanz SE. nO number of
rats. *p<0.05, **p<0.01, compared with control value
at each K” concentrations.
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Fig. 4. Effects of endothelium on the K" -induced rela-
xation of aorta in NTR. AO Addition of 6 mM K" to the PE-
induced contraction preincubated in K”-free solution
resulted in relaxation in the intact of endothelium. BO
The K"-induced relaxation was sfill induced in the
removal of endothelium.
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Fig. 5. Effects of K® channel blockers (TEA, glibencla-
mide and 4-AP) on the K" -induced relaxation of corta in
NTR. The K"-induced relaxation on the PE-induced contr-
action was still induced in the pretreatment of TEA (A, 1
mM), glibenclamide (B, 1075 M) and 4-AP (C, 3 mM).
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0 00000 (Fig. 9).
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Fig. 6. Effects of barium and cesium on the K”-induced
relaxation of aorta in NTR. The K”-induced relaxation
on the PE-induced contraction was still induced in the pr-
efreat-ment of barium (A, 5 mM) and cesium (B, 2mM).
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Fig. 7. A bar graph summarizing K" -induced relaxation

to K” channel blockers in NTR. All agents represented
statistically non-significance.

a0 o

—

0000 KO 0DOoD ooo KY 000 16 mEq
liter00 00000 OOO0 00 000 00000

Korean Circulation J 2000;30(8):980-988



@ control

PE 2%x107° M)

GHR

*k

60

—0O— control
—@— ouabain 107° M

S
(=]
1

Relaxations (%)

[
o
L

0 T T T
2 4

Y T
\g
K* concentrations (mM)

-207

ouabain(10™* M) 2 P

Fig. 8. Tracing of K”-induced relaxation of aorta and
ouabain effect in GHR. AO Addition of K” to the PE-
induced contraction preincubated in K" -free solution
resulted in relaxation at 2 mM K and followed in
contraction at above 4 mM K”. BO The K”-induced
relaxation was enhanced from 2 to 6 mM K%in the
pretreatment of ouabain (1075 M). CO Such an K“-
induced relaxation to ouabain was returned to the
control level after post-washout.
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Fig. 9. A graph summarizing K" -induced relaxation and
ouabain effect from 2 to 6 mM concentrations in GHR
(nd 7). Ouabain (1075 M) increased the K" -induced
relaxation. Values represent meant SE. **p<0.01, co-
mpared with co-ntrol value at each K® concentrations.
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