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Abstract: In this paper, by using a 2D anatomical model of the intact SA node and surrounding atrial muscle of the
rabbit heart, the effect of the acid-base balance disturbance on the formation of cell membrane voltage and its conduc-
tive process is investigated by computer simulation. The results show, on one hand, once the body showed acidosis or
alkalosis and to a certain level, it can be found, the pacemaking active block of sinoatrial node-atrium appears, which
indicates the acid-base balance disturbance can cause dysfunction of the cardiovascular system just like the clinical
mentioned; On the other hand, we found this oscillation death could be eliminated by introducing the appropriate exter-
nal low frequency signal stimulation, thereby the normal pacemaking activity could be restored in the SA node tissue.
These results may contribute to the understanding about the effect of acid-base balance disturbance on the complex car-
diac system, and provide a theoretical guidance on the clinical diagnosis of cardiovascular diseases.
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Figure 1. The time sequence diagrams of the membrane voltage’s
transmitting from SA center (SAC) to SA periphery(SAP) and
atrium (AM). (a) Acid-base balance, formation and transmission of
the membrane voltage are in normal level; (b) Potassium increased,
the membrane voltage couldn’t keep oscillation when a =7
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Figure 2. In the acidosis case, the diagrams about relations be-
tween the duration of SA pacemaking and (a) potassium concen-
tration or (b) calcium current’s value. The upper triangular de-

notes the region which the oscillation could sustain
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Figure 3. The diagrams for the alkalosis case. (a) Diagram about
the pacemaking active block of SA node-atrium; (b) The relation
between duration of SA pacemaking and potassium concentration
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Figure 4. The pacemaking activity could be activated by introduc-
ing the external stimuli with lower frequency (f= 5.4 Hz) for aci-
dosis or alkalosis case at (a) t = 6.5 s or (b) t = 8.0 s, respectively.
The arrow indicates the starting point of time when the external

stimuli is introduced
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