Maximal myocardial blood flow and minimal vascular resistance in untrained and endurance-trained men 
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Abstract
[bookmark: _GoBack]Heart critically depends on continuous supply of oxygen, provided by myocardial blood flow (MBF). Animal studies suggest that MBF increases 3 to 5-fold from rest to maximal exercise, but MBF during maximal exercise has not been investigated in humans. It might however be relevant as a limiting factor for exercise performance. Furthermore, it is unknown whether maximal MBF is affected by endurance training. In the present study we therefore measured MBF at rest and during similar absolute (150 W) and relative (70% from VO2max) workload cycling exercise in seven healthy untrained men (UT, age 25±3 years, BMI 21±2 kg/m-2) and seven healthy endurance-trained men (ET, age 25±3 years, BMI 23±2 kg/m-2) by positron emission tomography (PET) and 15O-H2O. We determined their maximal MBF by extrapolation using their MBF, heart rate, and blood pressure data during PET measurements and maximal heart rate measured separately during maximal aerobic fitness test. We also measured their MBF during intravenous infusion of standard high dose adenosine, which is known to cause maximal vasodilation in the myocardial vasculature. Maximal predicted MBF was 4.96±1.47 ml/g/min in UT and 4.45±1.48 ml/g/min in ET (p=0.5 between the groups), which was 6.3 fold and 6.2 fold higher from their respective resting values. Adenosine-induced MBF was 3.88±1.36 ml/g/min in UT and 2.26±0.87 ml/g/min ET, being significantly lower than predicted maximal MBF during exercise in both groups (p=0.004, p=0.17 for group*condition effect). In addition, the group difference trended significant (p=0.051), being lower in ET. Myocardial vascular resistance decreased significantly from rest to both adenosine- and exercise-induced vasodilation and it did not differ between the latter two conditions. However, myocardial vascular resistance was significantly higher in ET compared to UT in both conditions (p=0.004, 59±19 and 46±11 mmHg/ml/g/min in ET and 31±10 and 37±11 mmHg/ml/g/min in UT, respectively, p=0.08 for group*condition). In conclusion, maximal MBF and its increase from rest in humans may be higher than previously considered based on animal studies, and higher than adenosine-induced MBF. Myocardium thus appears to have high capacity to avoid hypoxic state during maximal exercise by increasing its oxygen supply, and higher myocardial vascular resistance in endurance-trained men suggests that they still have reserve for further vasodilation even during maximal exercise.
