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A Comparative Study of Acidemia-induced Hyperkalemia and
Hyperkalemia-induced Acidemia

Jun Oh Yoon, Choon Ok Park*, Sang Ik Hwang, Chong Whan Kim** and Woo Gyeum Kim

Department of Physiology, College of Medicine, Seaul National and Inha* University
Department of Thoracic Surgery**, College of Medicine, Seoul National University

A comparative study of acid-base balance has been made between acidemia-induced hyperkalemia
and hyperkalemia-induced acidemia.

A group of rabbits was infused 0.1 N hydrochloric acid solution and metabolic acidosis was induced.
Another group was administered 20 mM potassium chloride solution ana ayperkalemia was induced.
The third group was infused 0.1 N hydrochloric acid and 20 mM potassium chloride solution, simulta-
neously.

Acid-base data and plasma potassium ion concentration were monitored every thirty minutes in these
three groups of rabbits. Following results were obtained:

1) Along with the infusion of hydrochloric acid, acute metabolic acidosis was induced in the rabbits.
Plasma bicarbonate ion concentration decreased primarily in this group. As a respiratory compensa-
tion, there was a tendency of reduction of arterial Pco,. The alteration of data became larger along with
the amount of administration and the time elapsed. However, hyperkalemia was not so severe
compared with the second group.

2) In potassium chloride infused group, plasma potassium ion concentration increased along with
the time elapsed and the amount of infusion. And the alteration of acid-base data was parrallel to the
level of potassium ion concentration, above all depression of pH was prominent.

3) Above data suggest that when acute metabolic acidosis was induced, exchange of intracellular
potassium ion with extracellular hydrogen ion seems significant for the regulation of extracellular
acid-base balance. And when hyperkalemia was induced with the infusion of potassium chloride
solution, the exchange of intracellular hydrogen ion with extracellular potassium ion also seems
significant for the regulation of extracellular potassium balance.

4) In the group of rabbits infused hydrochloric acid and potassium simultaneously, disturbances of

acid-base balance and potassium balance were much more severe than two other groups. In these
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mixed disturbances,. the process of compensatory mechanism might be inhibited and one disturbance

might aggregate each other.

5) Through above data it has been postulated that in acid-base disturbance potassium balance can

be sacrificed as a compensatory mechanism, and vice versa in disturbance of potassium balance. And

our data also suggest that hydrogen ion and potassium ion are compensatory pair, one another.

Key Words: Acidemia, Hyperkalemia, Mixed disturbance
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Fig. 1. The characteristic pattern of changes in plasma pH, Pco,, concentrations of hydrogen, bicarbonate and
potassium ions during the time course in a representative experiment of hydrochloric acid infused group. Each
point represents a single arterial blood sample obtained every 30 minutes indicated on the abscissa.
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Fig. 2. Acid-base paths during the time course in a
representative experiment of hydrochloric acid
infused group.
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an 3. The characteristic pattern of changes in plasma pH, Pco,, concentrations of hydrogen, bicarbonate and
potassium ions during the time course in a representative experiment of potassium chloride infused group.
Each point represents a single arterial blood sample obtained every 30 minutes indicated on the abscissa.
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Fig. 4. Acid-base paths during the time course in a
representative experiment of potassium chloride
infused group.
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Fig. 5. The characteristic pattern of changes in plasma pH, Pco,, concentrations of hydrogen, bicarbonate and
potassium ions during the time course in a representative experiment of the third group with hydrochloric acid
and potassium chloride infused simultaneously. Each point represents a single arterial blood sample obtained

every 30 minutes indicated on the abscissa.
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Fig. 6. Acid-base paths during the time course in experi-
ments of hydrochloric acid and potassium chlo-
ride infused group.
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