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ABSTRACT

The present study aimed to investigate the effect of chronic K'-
deficiency on sinus rate and its response to neurotransmitters:
acetylcholine (ACh) and norepinephrine (NE). The tracheal muscarinic
response to ACh was also determined. Adult male and female Sprague-
Dawley rats were fed with K'-deficient diet for 4 months. For
comparison, another group of rats, diet-restricted group, was paired-fed
with normal diet at the same amount of food consumed by K'-deficient
group. During 6-21 weeks of K'-deficiency, some rats, especially males,
died. Several factors including climatic condition and stress, due to blood
collection, may contribute to death. Generally, K'-deficient rats
consumed less food, showed growth retardation and  developed
polydipsia and polyuria. These features were more apparent in males.
Both urinary osmolality and potassium excretion in K'-deficeint rats were
decreased whereas both urinary Na* and CI” excretions were not changed.

Likewise, plasma K’ concentration was reduced to approximately 2
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mEq/L whereas plasma Na® concentration was unaffected. Ventricular
muscle potassium content were decreased by 20% and 15% of control in
K'-deficient and diet-restricted rats, respectively. In contrast, the Na*
content was compensatory increased. Interestingly, multifoci necrosis
and fibrosis of ventricular muscle were only observed in K'-deficeint rats.
After K'-repletion with normal diet for 2 weeks, metabolic changes were
rapidly restored to normal. Electrolytes changes in plasma, urine and
ventricular muscle were also reversible except the histo-pathological
changes of the ventricle.

Sinus bradycardia were observed in isolated right atrium from both
diet-restricted and K'-deficient rats. However, this reduction was more
pronounced in the latter group. The sinus response to ACh of K'-
deficient rats were markedly higher as compared to those of control and
diet-restricted rats as the latter two groups were comparable. In contrast,
there was no change in tracheal muscarinic response to ACh. Cardiac B-
adrenergic response to NE were not altered in both diet-restricted and K-
deficient rats, but the capacity to increase sinus rate in response to 10° M
of NE of the latter were higher. After given normal diet to K'-deficient
rats, their sinus rate and the elevated response to NE were completely
reversed to normal. However, their hypersensitivity to ACh persisted.
The exact mechanisms underlined these alterations need further studies.
In addition, the irregular contraction rates of right atria were observed in
all groups of rats, especially in males. These defects were enhanced by

chronic K'-deficiency and high concentrations of NE.





