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Effect of Arsenic on Heat Shock Protein and Vascular
Contractility of Rat Aorta
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In order to examine if arsenic, one of environmental stresses, contributes to hypertension as one of cardiovas
cular pathological factors, this study was performed in vivo and in vitro, using intacted or pithed rats and aorta
ring preparation, respectively. And also the relationship between expression of heat shock protein (HSP) 90 and
vasoactives-induced contractile response was elucidated.

To measure blood pressure, the carotid arterial pressure was recorded on physiograph(Grass Co. 79E)
connected to strain gauge. On the other hand, contractile response of vascular ring preparation isolated from rat
was determined in organ bath and was recorded on physiograph connected to isometric transducer. And HSP
was detacted by Western blotting whole cell lysis.

Preganglionic nerve stimulation was increased by 26.0% in arterial pressure of rat treated with arsenic.

Vascular contractile response was monitored and HSP were measured by Western blotting of whole lysis
prepared from samples exposed with 0, 0.5, 1, 2 and 4 mM of arsenic for 8 hours. The dose-vascular
responses of potassium chloride were augmented by increasing dose of arsenic in the strips exposed to arsenic
for 8 hours, and were not augmented for 1, 3, 5 hours. And the response of relaxation of rat aorta induced by
histamine was not influenced by arsenic stress.

The increase of HSP 90 expression in rat aorta was pronounced at 8 hours after 4 mM of arsenic treatment,
but HSP 60 expression was not.

Arsenic stress not only increased the expression of HSP 90 in the rat aorta, but also augmented contractions
to potassium chloride.

These results indicated that arsenic stress was sufficient to induce heat shock protein 90, resulting in
increased vascular contractility in rat aorta.
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2.3. Western blotting
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Fig. 1. Changes of arterial blood pressure of the rat treated with arsenic, and preganglionic nerve
stimulation(20V, 1ms, for 10 sec at 5 min intervals). A shows the blood pressure of rat treated with 15
1e/Kg arsenic for 12 hours. B shows the blood pressure of the rat treated with 15 pg/Kg arsenic for 12

hours, and preganglionic nerve stimulation after

pithing. Each column represent mean of 5 rats with

vertical bars showing SEM. #p<0.05, **p<0.01 vs. control, non-treated group with arsenic.
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3.3.1. Western blot analysis

@ £ olgddE B RS SDS-
PAGE Ho 2 Azg dildzre viges Fig 4%
2. 37 2EH2E HAHYE FH4ME 2E
g5 Wolsly] 8 €529 UdS FAEA €
t}. HSP family FolAd HSP 90 %2 ZAls &

Fig. 2. Cumulative dose-contractile response for KCl in arsenic-treated rat aortic rings without endothelium. The
contractile response to KCl in 1 hour[Al, 3 hours[B], 5 hours[C] and 8 hours[D] after arsenic treatment.
The tension expressed as mN. The data were expressed as means of 33 experiments with vertical bars

showing S.EM. *p<0.05, **p<0.01 vs. control.
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Fig. 3. Cumulative log concentration-response curves for histamine arsenic-treated rat aortic rings at 3
hours[A], 5 hours[B] and 8 hours[Cl. Acrtic rings were pre-contracted with phenylephrine to submaximal
levels(85%), from which relaxation was induced by histamine in the presence of endothelium. The data
were expressed as means of 18 experiments with vertical bars showing SEM. *p<0.05, **p<0.01 vs.

control.
A
— HSP 90
s (8 hr)
B
«— HSP 60
(8 hr)

0 1 4 mM As

Fig. 4. Western blot analysis of HSP 90 proteinfA] and HSP 60[B] in 0, 1, and 4 mM arsenic-exposed rat aortic
rings at 8 hours after arsenic treatment, respectively. Expression of HSP 90 was markedly increased at 8
hours after arsenic treatment(4 mM). Five independent experiments showed similar results.
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