Chapter 3 Answer Key


Apply What You Know
page 66—With a relatively large surface area for their body volume, infants and children lose heat more quickly than adults do. Their relative abundance of heat-producing brown fat helps to make up for this loss. 

page 67—The ability of an injured tissue to heal depends on the supply of oxygen, glucose, amino acids, and other materials it gets from the bloodstream. The speed of healing is therefore influenced by the blood supply. Adipose tissue has an abundant supply of blood capillaries and heals easily. Tendons have a scanty supply of capillaries and heal slowly. Cartilage has no blood vessels at all and heals the slowest of these three.

page 72—In the term muscle fiber, the word fiber refers to an entire cell. In nerve fiber, it refers to only part of a cell, the axon. In connective tissue fiber, it does not refer to a cell at all, but to a nonliving protein fiber produced by a cell.

page 77—Stratified squamous epithelia are never ciliated and therefore cannot move secretions (mucus) across the epithelial surface. In bronchial metaplasia, parts of the bronchial epithelium change from a ciliated pseudostratified columnar epithelium to a stratified squamous epithelium and thus become incapable of clearing mucus from the respiratory tract. This contributes to the congestion that is common in heavy smokers. 


Testing Your Comprehension
1. When a woman “pushes” during labor, she uses the voluntary muscles of her abdominal wall. The uterus is composed of smooth muscle, which is involuntary (not under her conscious control).

2. Keratin is found in cells of the stratified squamous epithelium (known as keratinized epithelium) of the skin surface. It provides the outer layer of the skin with a durable, water-repellent covering. Hereditary defects in keratin production would lead to fragile skin (and hair).

3. Alternating compression and decompression of cartilage during exercise flushes the matrix with water, like a sponge soaking up water and then being squeezed out. This helps to deliver oxygen and nutrients to the chondrocytes and to wash out wastes. Exercise therefore promotes cartilage nutrition and waste removal, especially in weight-bearing joints such as the knees, and a lack of exercise promotes cartilage degeneration. 

4. The simple squamous epithelium of the alveoli is a thin, minimal barrier between the air and blood and thus promotes rapid exchange of oxygen and carbon dioxide between the two. The ciliated epithelia of higher parts of the respiratory tract is important for sweeping debris-laden mucus from the tract.

5. Mast cells secrete heparin and histamine. By antagonizing blood clotting and dilating blood vessels, respectively, these chemicals would help to ensure a good blood flow to the injured tissue, bringing the oxygen and nutrients needed for tissue repair and delivering leukocytes to fight infection. 

