Chapter 7
The Acute and Chronic Effects of Exercise Training

Physiological Responses to Acute Exercise

· Increase of heart rate (Figure 7.1)

· Increase of stroke volume (Figure 7.2)

· Increase of cardiac output (Figure 7.3)

· Increased arteriovenous oxygen difference

· Increase in VO2 (Figures 7.4 to 7.7)

· Increased systolic BP; diastolic BP unchanged (chapter 4, Figure 4.4)

· Increase in minute ventilation (Figures 7.8, 7.9)

· Increased blood flow to active muscle areas (Table 7.1)

· Changes in respiratory exchange ratio (Figure 7.5, 7.10)
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Chronic Adaptations to Regular Exercise

· Changes that occur in skeletal muscles as a result of aerobic training

· An increase in myoglobin content

· An increase in the number and size of mitochondria

· An increase in the concentration of mitochondrial enzymes

· An increase in both the amount of glycogen stored in the muscle and maximal capacity to oxidize carbohydrates

· An increased capacity to oxidize fat

· An increase in the area of slow-twitch fibers.  (See Figure 7.11)
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Chronic Adaptations to Regular Exercise

· Major cardiorespiratory changes from exercise training when at rest

· An increase in heart size

· A decrease in resting heart rate

· An increase in stroke volume (cardiac output stays about the same)

· An increase in the total blood volume

· An increase in capillary density

· Pulmonary function characteristics are unchanged

Chronic Adaptations to Regular Exercise

· Major cardiorespiratory changes during submaximal exercise (Tables 7.2 and 7.3)

· No change in weight-adjusted oxygen consumption

· Lower heart rates, higher stroke volumes, same cardiac output

· Lower minute ventilation

· Slightly higher arteriovenous oxygen difference

· Lower respiratory exchange ratio, and lower lactic acid concentration

Chronic Adaptations to Regular Exercise
See Tables 7.4 & 7.5 for summary

· Major cardiorespiratory changes during maximal exercise

· Higher VO2max (Figure 7.12)

· Greater stroke volume and cardiac output

· Greater oxygen extraction by muscle cells

· Higher maximal ventilation, with higher tidal volume and frequency

· Greater lung oxygen diffusion capacity

· Greater blood flow to active muscles

· Increased ability to tolerate higher lactic acid levels
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Chronic Adaptations to Regular Exercise

· Other physiological changes with aerobic exercise

· A small decrease in total body fat and a slight increase in fat free mass

· An increase in HDL cholesterol, a decrease in triglycerides, but little or no change in total serum or LDL cholesterol

· A greater ability to exercise in the heat

· An increase in the density and breaking strength of bone, ligaments, and tendons

Chronic Adaptations to Regular Exercise

· Changes that occur in muscles due to strength training (Figure 7.14)

· Hypertrophy of muscle cells, especially fast-twitch fibers (increase in ratio of fast-twitch to slow-twitch muscle fiber area

· Increased amounts and strength of connective, tendinous, and ligamentous tissues

· Slight increase in capillary density

· Slight increase in number of muscle cells

· Lessened inhibitory nervous impulses from brain

· Nervous system disinhibition

· Few changes in oxidative or glycolytic enzyme activity

· Increase in fat-free mass, decrease in fat mass

· Little change in maximal aerobic power

· Increase in thickness of heart left ventricle wall

