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ABSTRACT

Effects of Atrial Natriuretic Peptide on the Arterial Basal Tone in

Renovascular Hypertensive Rats

by Kim Meung Ryong
Advisor : Prof. Cho Nam-Soo, M.D.

Department of Medicine, Graduate School, Chosun University

Hypertension may be involved an alteration of intrinsic basal tone
in vascular smooth muscle. The purpose of this study was to
investigate the vasorelaxant effect of atrial natriuretic peptide (ANP)
on isolated non-contracted aorta from two-kidney, one clip (2K1C)
renovascular hypertensive rats. 2K1C hypertension was induced by
clipping the left renal artery and were used 6 weeks later.
Age-matched rats receiving a sham treatment, which served as
controls. The thoracic aortae were mounted in tissue baths to
measure the isometric tension. ANP diminished basal tone in
previously unstimulated thoracic aortic rings from 2K1C hypertensive
rats, while it had no effect in the control rats. Endothelial
destruction potentiated the vasorelaxant effect of ANP on basal tone
in 2K1C rats. A similar potentiation of the ANP response was
observed by pre-treatment with No-nitro-L-arginine methyl ester

(L-NAME) or methylene blue in aortic rings with endothelium.



Treatment with calcium-free Krebs decreased basal tone and
abolished ANP-response. These effects were observed only in aortic
rings from 2K1C rats. Similarly, staurosporine and calphostin C,
inhibitors of protein kinase C (PKC), lowered basal tone and
abolished ANP-response in hypertensive rats. Acetylcholine had a
small relaxant action on the basal tone of unrubbed aorta, which
was attenuated in 2K1C rats as compared with control rats.

These results demonstrate that ANP has a vasorelaxant effect on
basal tone in 2K1C renovascular hypertension. Inhibition of ANP
effects on basal tone by calcium-free Krebs and PKC antagonists
suggests that altered Ca” ~active tone is involved in hypertension,

that modifies the response of vascular smooth muscle to the ANP.
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Fig. 1. A schematic representation of the recording system  for

isometric contraction with 15 mL tissue bath.
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Fig. 2. Systolic blood pressure (SBP) in sham-operated control and
two-kidney, one clip (2K1C) hypertensive rats. *p<0.05,

compared with the sham wvalue.



Fig. 3. Schematic tracing showing the effect of atrial natriuretic peptide
(ANP) on basal tone in aortic rings from control rats in the
absence (A) and in the presence (B) of Nw-nitro-L-arginine

methyl ester (L-NAME).



Fig. 4. Schematic tracing showing the effect of atrial natriuretic peptide
(ANP) on basal tone in aortic rings from 2KI1C rats in the
absence (A) and in the presence (B) of Nw-nitro-L-arginine

methyl ester (L-NAME).



Fig. 5. Effects of atrial natriuretic peptide (ANP) on basal tone in aortic
rings from sham-operated and 2KI1C rats. The results obtained in
the pre-treatment with L-NAME are also shown. Values are
meantSE for number of experiments in parentheses. *p<0.05,
compared with corresponding sham values. ¥ p<0.05, compared

with the control value.



Fig. 6. Effects of atrial natriuretic peptide (ANP) on basal tone in aortic
rings with (+) and without (-) endothelium (Endo) from 2KI1C
rats. *P<0.05, compared with the +Endo value.



Fig. 7. Effects of atrial natriuretic peptide (ANP) on basal tone in aortic
rings from 2K1C rats. The results obtained in the pre-treatment
with methylene blue (MB) are also shown. *p<0.05, compared

with the control value.



Fig. 8. Effects of L-NAME on dose-response curve of the relaxing effect
of atrial natriuretic peptide (ANP) in aortic rings without

endothelium from 2K1C rats.



Fig. 9. Comparative effects of acetylcholine on basal tone in aortic rings

with (+) and without (-) endothelium (Endo) from control

and 2K1C rats. *p<0.05, compared with the corresponding sham

value.



Fig. 10. Effects of calcium-free Krebs on basal tone in aortic rings from

2K1C rats. The effects of atrial natriuretic peptide (ANP) on the

basal tone in the presence of calcium-free (Ca-free) Krebs are

also shown. *p<0.05, compared with the Ca-free value.



Fig. 11. Effects of staurosporine (STA) and calphostin C (CalC) on basal
tone in aortic rings from 2KI1C rats. The effects of atrial
natriuretic peptide (ANP) on the basal tone in the presence of
STA and CalC are also shown. #p<0.05 compared with

corresponding vehicle values.
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