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FIGURE 20-2 LOCATION OF THE HEART IN THE THORAX The heart lies deep and
slightly to the left of the sternum. The base of the heart, located deep to the sternum, ex-
tends to the second intercostal space, and the apex of the heart is in the fifth intercostal
space approximately 9 centimeters to the left of the midline.
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The two major goals of aerobic training: (Goal 1) develop the
capacity of the central circulation to deliver oxyvgen., and (CGoal 2)
enhance the capacity of the locs musculature to supply and
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6.7

macronutrient fuel sources that supply substrates for the regeneration of ATP. The liver is a rich source of amino acid and glucose
e, while the adipocytes generate large quantities of the energy-rich fatty acid molecules. Once released, these compounds are
elivered to the muscle cell via the bloodstream. Most of the cells’ energy production takes place within the mitochondria. The mito-
hondrial proteins carry out their roles of oxidative phosphorylation in the inner membranous walls of this architecturally elegant
ochondrial complex. The intramuscular energy sources consist of the high-energy phosphates, ATP and CP, and triglycerides, glycoge

amino acids.
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FIGURE 20-7 CIRCULATION TO THE HEART Blood vessels providing the circulation of
blood to the heart. The anterior surface of the heart is represented. The vessels of the an-
terior surface are seen directly and have a darker color, whereas the vessels of the poste-
rior surface are seen through the heart and have a lighter color. A Arteries. B Veins.
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EIGURE 20-12 CONDUCTING SYSTEM OF THE HEART Action potentials (arrows) travel
across the wall of the right atrium from the SA node to the AV node. The atrioventricular
bundle extends from the AV node, through the fibrous skeleton, to the interventricular sep-
tum, where it divides into right and left bundle branches. The bundle branches descend to
the apex of each ventricle and then branch repeatedly. The Purkinje fibers from the bundle
branches carry action potentials to the ventricular walls.
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FIGURE 23-5 ANATOMY OF THE TRACK
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Figure 12.11 The Valsalva maneuver reduces the return of
blood to the heart because increased intrathoracic pressure
collapses the inferior vena cava that passes through the chest
cavity. A. Normal breathing. B. Straining exercise with
accompanying Valsalva maneuver. C. Typical normal response of
aortic pulse pressure with a Valsalva maneuver during calibrated
muscle strain. The figure illustrates 63 consecutive heartbeats
(=). High-fidelity aortic pressure recordings were obtained at the
aortic root level. Pulse pressure represents systolic pressure
minus diastolic pressure. (Data from Hébert J-L, et al. Pulse
pressure response to the strain of the Valsalva maneuver in
humans with preserved systolic function. J Appl Physiol
1998;85:817.)
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Figure 18.8 The complex T-tubule sysfem within a muscle fiber.
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Figure 18.9 Structural rearrangement of actin and myosin
filaments at rest (sarcomere length, 4.0 um) and during muscle
shortening (contracted sarcomere length, 2.7 pm).
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gure 18.13 |Interaction among actin-myosin filaments, Ca2*,
1d ATP in relaxed and shortened muscle. In the relaxed state,
Jponin and tropomyosin interact with actin, preventing the
yosin crossbridge from coupling to actin. During muscle action
e crossbridge couples with actin because of Ca2™* binding with
)ponin-tropomyosin.
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19.2 m CHARACTERISTICS AND CORRESPONDENCE BETWEEN MOTOR UNITS AND
MUSCLE FIBER TYPES

FORCE CONTRACTION FATIGUE MuscLeE FiIBER TYPE
PRODUCTION SPEED RESISTANCE SAG” IN THE MloTOR UNIT

High Fast Low Yes Fast glycolytic (FG)

Moderate Fast Moderate Yes Fast oxidative glycolytic (FOG)
Low Slow High No Slow oxidative (SO)

Lieber RL. Skeletal muscle structure. function, & plasticity: the physiologic basis of rehabilitation. 2nd ed. Baltimore: Lippincott Williams & Wilkins,

tive stimuli, some motor units respond smoothly with a systematic increase in tension, while others first increase tension and then decrease or "sag"
to the same tetanic stimulus. These sag characteristics can classify the different motor units. Only the slow motor units do not exhibit sag. This
ates more to their diminished force-generating capabilities than fatigue characteristics.

Characteristics fatigued earlier. FIGURE 19.13 illustrates the major character-

. . 2 i istics for the three common motor unit categories:
experiments in motor unit physiology revealed that

s developed high, low, or intermediate tension in re- 1. Fast twitch, high force, and fast fatigue (type IIb)
a single electrical stimulus. Additionally. motor 2. Fast twitch, moderate force, and fatigue resistant
low force capacity exhibited a slow shortening time (type Il1a)

to peak force) but remained fatigue resistant, 3. Slow twitch, low force, and fatigue resistant

ts with higher force capacity shortened rapidly but (type I)

=Fast twitch =Fast twitch «Slow twitch
-High force =Moderate force «Low force
=Fast fatigue =Fatigue resistant -Fatigue resistant

|
100 ms 200 ms

254 .6
Time, min

Motor unit

Motor unit

A3 Speed, force, and fatgue characiensices of moilor units. “Phasic’ motor neurons fire rapidly with short bhuarsts:, “tomae”
ons fire slowlv but continuously.
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FIGURE 15.8

The blood pressure response is magnified significantly during
heavy resistance exercise (higher with legs than arms) compared to
rhyvthmic, continuous aerobic exercise.
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Figure 2 The heat-stress index.
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