Physiological Basis of Exercise Performance (Prof. Arno Schmidt-Trucksäss)
Cardiorespiratory fitness VO2max/VO2peakis a vital sign. Efficient gas exchange requires a complex coupling of metabolism, circulation, and ventilation. The essential requirements include appropriate intracellular structure, adequate heart function, selective blood flow distribution, normal Hb  concentration, effective pulmonary V/Q matching, normal lung mechanics, and appropriate ventilatory control.
ATP Generation: Intramuscular ATP stores are minute. ATP resynthesis during exercise depends on the intensity and duration, relying sequentially on: PCr (Phosphocreatine), Anaerobic Glycolysis, and Aerobic Oxidative Phosphorylation.
Fuel Metabolism: Carbohydrates CHO and fats are the primary fuels. CHO provides $6%$ to $8%$ more ATP per mole of O2 compared to fatty acids. The Respiratory Quotient (RQ) reflects the fuel utilization mix; for instance, an RQ of 0.90 during moderate intensity signifies that  65% of energy is derived from CHO.
Muscle Fiber Types: Muscle function is determined by fiber composition. Type I (Slow Oxidative) fibers have high mitochondrial content and are suited for aerobic endurance (used below 70-80% VO2max.) Elite endurance athletes can have over 90% Type I fibers.
Thresholds: The Lactate Threshold (LT) and the Anaerobic Threshold (AT or VT1) mark the metabolic shift to increasing anaerobic contribution. The AT is defined as the highest sustained intensity where VO2 can account for the entire energy requirement. These points, along with the shape of the lactate curve, reflect the combined aerobic and anaerobic metabolic capacity of the muscle.

