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OBJECTIVE: The QT interval represents the duration of cardiac ventricular repolarization. QT depends on heart rate, but it adapts to RR change with certain delays – timed QT/RR hysteresis. Such delays may represent a critical interaction between RR/QT intervals during rapid RR shortening. We tested if the corresponding time constant depends on excitation. METHODS: ECG (3-lead) measurements during: 5/10/5-minute in supine/head-up tilt/supine position  with paced breathing 0.1 Hz (TILT6) and 0.33Hz (TILT20); 5/5/5-minute measurement in  rest/exercise/rest (LOAD). 3 groups of subjects: young healthy (YH, 8 subjects, 1 female, age 29±6), older healthy (OH, 10, 2, 58±9), young hypertensive patients (HYP, 8, 2, 27±5). Analyzed parameters: exponential decrease of RR and QT (TAUrr, TAUqt) computed immediately after tilt and exercise start.  RESULTS: Mean TAUrr [beats] for YH/OH/HYP at TILT6 were 44/41/88 respectively, at TILT20: 39/32/70 respectively, and at LOAD: 53/66/59. Mean TAUqt at TILT6 were 87/73/105, at TILT20: 68/72/93, and at LOAD: 132/166/225. Differences TAUqt-TAUrr at TILT6 were 43/31/18, at TILT20, 30/40/23, and at LOAD: 79/101/166. DISCUSSION: Parameter TAUqt-TAUrr represents the time constant, whereby the QT intervals adapt to RR changes. The higher value corresponds to slower adaptation and the higher probability exists that RR is already short but QT is still long. The time constant depends on excitation, and is significantly higher (p<0.0002) during exercise. The fast start of exercise (resulting in a rapid change of RR) may represent some inherent period of risk in some subjects, due to slow adaptation of ventricular repolarization to changes in RR intervals.

