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Methods. T wave alternans (TWA) is an ECG phenomenon characterized by beat to beat alteration of the morphology, amplitude, and/or polarity of the T wave.  T wave alternans precedes sudden cardiac death in patients with LVH.  In the present study, cellular basis for TWA associated with LVH was examined using arterially perfused left ventricular wedge preparations isolated from LVH rabbits (renovascular hypertension model).  Transmembrane action potentials were simultaneously recorded from epicardial (Epi), midmyocardial (M) and endocardial (Endo) layers together with a transmural ECG.

Results. (1). TWA and associated beat-to-beat alteration in QT interval were observed in 15% of LVH wedges (4 out of 26) and with an increase to 38% in the presence of 4-aminopyridine (2mM) or dl-sotalol (50 (M, the inset Figure), but none was seen in control rabbits (n=30). (2). TWA in LVH rabbits was prominent in slow pacing rate (BCLs: 2000 to 4000 msec), and diminished or disappeared in relatively fast rate.  Early afterdepolarization (EAD), which may initiate polymorphic ventricular tachycardia (VT), could be generated from M or Endo sites during a beat with longer action potential duration (APD). (3). Significant beat-to-beat alteration in APD of M and Endo regions created beat-to-beat changes in transmural voltage gradient that manifested as TWA on the ECG.  Difference in APD90 between alternate beats was 114.8(14.3 msec in M, 235.8(22.8 Endo, 43.5(8.6 in Epi, respectively (n=10, BCL: 2000msec).

Conclusions. In contrast to TWA observed in other pathophysiological conditions such as acquired long QT syndrome and myocardial ischemia, TWA in LVH rabbits is slow rate dependent, and exaggerated by APD prolonging agents.  More prominent alteration in APD of M and Endo regions than that in APD of Epi explains TWA on the surface ECG.  EAD can be generated from M and Endo during a beat with longer APD, leading to the development of polymorphic VT.

