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Chapter 12	Muscular Tissue





1.	ATP is required for both contraction and relaxation of muscle. In contraction, it must activate the myosin ATPase before myosin can bind to the active sites of actin. One ATP is needed for each cycle of cross-bridge formation and detachment. In relaxation, ATP is needed for the active transport pumps that remove Ca2+ from the cytosol and return it to the sarcoplasmic reticulum, and for the detachment of myosin from actin. In addition, muscle could not be stimulated to contract if not for its resting membrane potential, which is maintained by the ATP-consuming Na+–K+ pump.





2.	The accumulation of lactic acid in muscle fibers lowers the pH of the sarcoplasm. This pH change may alter the myosin ATPase, actin, or other muscle proteins and thus inhibit such processes as calcium-troponin binding, tropomyosin movement, myosin-actin cross-bridge formation, and the sliding filament process.


	


3.	Filling and distension of the bladder would stretch the sarcomeres of skeletal muscle so much that there would be little overlap between the thick and thin filaments. In accordance with the length-tension relationship, when the bladder was stimulated, such overstretched skeletal muscle would contract only weakly. Smooth muscle is less dependent on the length-tension relationship because (1) the lack of Z discs imposes less limitation on its contraction, (2) the presence of myosin heads throughout the length of the thick filament enables cross-bridges to form anywhere along the filament, and (3) smooth muscle myofilaments have varying degrees of overlap, so even when smooth muscle is highly stretched, some myofilaments overlap enough to start the contraction process. Thus, the molecular organization of smooth muscle is the key to understanding why it is more functionally effective in organs subject to stretch, such as the urinary bladder and stomach.





4.	 The A bands remain the same width because they are defined by the length of the thick filaments, and myofilaments do not shorten during muscle contraction. The H and I bands become narrower and may disappear. These are the regions in which actin and myosin do not overlap in relaxed muscle. During contraction, they are obliterated by the increasing myofilament overlap.


	


5.	Early symptoms of botulism include muscular weakness and depressed somatic reflexes resulting from the inability of the somatic motor neurons to stimulate the skeletal muscles. Suffocation is a common cause of death in botulism, resulting from the inability of the intercostal and phrenic nerves to stimulate contraction of the respiratory muscles.


