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The influence of Astragalus
Membranaceous on the antinypertencive
effect of atenolol in spontaneously
hypertensive rats.

Hong-Jye Hong
China Medical University

ABSTRACT

The aim of this study was to investigate the influence of Astragalus
membranaceus on the anti-hypertensive effect of 5 -blocker drug, such as atenolol,
in spontaneously hypertensive rats. In this study, the spontaneously hypertensive rats
were chosen to simulate the development of hypertension. The WKY rats were used
as control group. The influences of the extraction of Astragalus membranaceus, and
aminobutyric acid (a chemical compound of Astragalus membranaceus), on the
effect of atenolol in SHR and WKY were observed. In addition, to further clarify the
mechanisms involved, the vascular reactivity determination, the plasma nitrate levels,
and the eNOS (endothelial nitric oxide synthase) and iINOS (inducible nitric oxide
synthase) expression of aorta, were investigated. We believe this study will be
contributive to clarify the pharmacological effects of Astragalus membranaceus and
aminobutyric acid. Moreover, the interactions between Astragalus membranaceus
and atenolol will be further comprehended.

SHR and WKY were treated with Astragalus membranaceus (10mg/kg i.v.).
Atenolol (20 mg/kg) was treated in SHR and WKY 30 minites later. Results
demonstrated that Astragalus membranaceus significantly suppressed the blood
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pressure decrease induced by atenolol. Moreover, 7 -aminobutyric acid also
significantly suppressed blood pressure decrease induced by atenolol. This indicated
v -aminobutyric acid may be involved in the effect of Astragalus membranaceus.

Next, SHR and WKY were treated with Astragalus membranaceus (1 g/kg per
day) for seven days. Atenolol was treated in SHR and WKY for 3 days. The blood
pressure decrease effect of atenolol was not influenced by Astragalus membranaceus
or v -aminobutyric acid. This indicated that the interaction of Astragalus
membranaceus and atenolol only occurred when these two drugs were treated at the
same time. Furthermore, results also demonstrated that Astragalus membranaceus
and v -aminobutyric acid had potent blood pressure decrease effect. The in vitro
study also demonstrated that Astragalus membranaceus could significantly improve
the vascular endothelial function. However, 7 -aminobutyric acid could not affect
the vascular endothelial function. Similarly, Western blotting assay demonstrated
that Astragalus membranaceus but not 7 -aminobutyric acid significantly increase
the eNOS expression.

In conclusion, Astragalus membranaceus and v -aminobutyric have potent
blood pressure decrease effect. 7 -aminobutyric could not improve the vascular
endothelial function. However, the effect of Astragalus membranaceus may be
mediate by improve the vascular endothelial function and increase the eNOS
expression.

Keywords: Astragalus membranaceus, atenolol, spontaneously hypertensive rats
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The aortic vessels were homogenated and then centrifuged at 3000g for 20 min
at 48C. Twenty mg of each sample was diluted in sodium dodecylsulfate (SDS)-
treated bu - er and heated to 95 C for 5 min. Gels were run at 200 V for 40 min and
then transferred to nitrocellulose at 15 V for 16 h with the transfer bu - er (1.2 g
Tris[hydroxymethyl]laminomethane, 57.6 glycine, 3200 ml H20 and 800 ml
methanol). Membranes were treated with 5% non-fat-milk for 1 h then probed with
mouse anti-iNOS and anti-eNOS (Transduction Laboratories, Lexington, Kentucky,
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U.S.A.) and rabbit anti-nitrotyrosine (Upstate Biotechnology, Saranac Lake, NY,
U.S.A.) 1 mg ml 71 overnight at 48C. The blot was washed three times with TTBS
(0.01 M Tris, 0.15 M NaCl, 0.1% Tween 20) and then incubated for 1.5 h with
secondary antibody, goat anti-mouse and anti-rabbit-horseradish peroxidase,
conjugated (1 : 3000). The blot was washed three times with TTBS, then 1.5 ml
mixed ECL chemiluminescence was added for 1 min. The blot was then exposed to
X-ray film for 5 min (Chou et al., 1998).

SiPTHE

e TaE (mean) + %% % (standard error) % % 7 o N & £ B4k
Bcp o AP i * two-way ANOVA kAo 4754l > 57 2 B BF LB pFo
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