Concept Review Questions and Answers—Chapter 24

24.1 The Basic Principles of Materials Exchange

1. Why do multicellular organisms have materials-exchange problems?

The large size of multcellular organisms prevents diffusion from being a sufficient means of exchanging materials between the cells of the organism and the organism’s surroundings.
24.2 Circulation: The Cardiovascular System

2. List the functions of the salts and proteins found in the plasma.

Salts and proteins in the plasma are both important in maintaining an osmotic balance between the blood and surrounding tissues.
3. What are the functions of the heart, arteries, veins, arterioles, blood, and capillaries?

Heart—supplies pressure difference that causes blood to flow
Arteries—carry blood from heart to body

Veins—carry blood from body to heart

Arterioles—carry blood from arteries to tissues and are able to regulate blood going to specific parts of the body

Blood—the fluid medium that carries molecules, cells, and heat

Capillaries—allow exchange of materials between blood and cells that surround capillaries
4. How do red blood cells assist in the transportation of oxygen and carbon dioxide?

· Oxygen—Hemoglobin in RBCs increases the ability of cells to carry oxygen. Oxygen binds to hemoglobin.

· Carbon dioxide—Some carbon dioxide binds to hemoglobin. RBCs have an enzyme (carbonic anhydrase) that converts carbon dioxide to bicarbonate which is easily carried as a dissolved ion in the plasma.

24.3 The Lymphatic System
5. What purposes are served by the lymphatic system?

The lymphatic system collects the fluids that pass through capillary walls into tissues that do not reenter the vascular system after moving through capillary beds. The lymphatic system also serves as a site for the immune system to scan for and fight infections.

6. List the organs of the lymphatic system, and describe the function of each.

1. Lymph nodes are where white blood cells screen the lymph for foreign particles.
2. Tonsils are a special lymph node that is in the back of the throat. Tonsils are frequently a first site of activity to fight infection because of the germs that enter the mouth.

3. The spleen is another site for screening for infections. It also filters damaged red blood cells (rbcs) from the blood.

4. The thymus produces white blood cells (wbcs)—T-lymphocytes--that help fight infection.

7. Red bone marrow produces both red and white blood cells. 

24.4 Gas Exchange: The Respiratory System

8. Describe the muscles involved in breathing and how they cause air to flow into and out of the lungs.

The diaphragm and the external intercostal muscles contract. Both activities increase the volume of the chest cavity thus lowering the pressure in the cavity. Air flows into the lungs to equalize the pressure. Relaxation of the muscles causes the pressure in the chest cavity to increase and air flows from the lungs.

9. How are CO2, blood pH, and breathing rate interrelated?

Carbon dioxide when dissolved in water produces carbonic acid that lowers the pH of the blood. A lowering of the pH stimulates a portion of the brain that causes an increase in the breathing rate. Increased breathing rate results in a loss of carbon dioxide, which leads to an increase in the pH.

10. How does each of the following affect the efficiency of gas exchange in the lungs: a poorly functioning heart, contracted bronchioles, reduced number of alveoli? 

· A poorly functioning heart results in less blood reaching organs. Poor blood flow through the lungs results in a lowered ability to get rid of carbon dioxide and the level of carbon dioxide stimulates more rapid breathing. 

· Contracted bronchioles reduce the diameter of the bronchioles and less air enters the alveoli of the lungs.

· Reduced numbers of alveoli reduces the surface area available for exchange of gases between the lung and capillaries.

24.5 Obtaining Nutrients: The Digestive System

11. Describe three ways in which the digestive system increases its ability to absorb nutrients.

1. Reduce the size of the particles of food and bring about their dissolving—chewing, enzyme action

2. Increased surface area—long gut, villi 

3. Close contact between surface area of the gut and the circulatory and lymphatic system

12. List three functions of the liver.

1. Interconvert nutrient molecules

2. Produce bile for emulsification of fats

3. Filter foreign materials from the blood

4. Detoxification of toxic materials

13. Name five digestive enzymes and their functions.

Digestive Enzymes and Their Functions

Enzyme   
Salivary amylase--converts starch to smaller polysaccharides (many sugar molecules attached together)

Pepsin--converts proteins to peptides (several amino acids)

Gastric lipase—converts fats to fatty acids and glycerol

Chymotrypsin—converts polypeptides (long chains of amino acids) to peptides

Trypsin—converts polypeptides to peptides

Carboxypeptidase—converts peptides to smaller peptides and amino acids

Pancreatic amylase—converts polysaccharides to disaccharides

Pancreatic lipase—converts fats to fatty acids and glycerol

Nuclease—converts nucleic acids to nucleotides

Aminopeptidase—converts peptides to smaller peptides and amino acids

Dipeptidase—converts dipeptides to amino acids

Lactase—converts lactose to glucose and galactose

Maltase—converts maltose to glucose

Sucrase—converts sucrose to glucose and fructose

Nuclease—converts nucleic acids to nucleotides

14. What is the role of bile, saliva, enzymes, and hydrochloric acid in digestion?

· Bile emulsifies fats—breaks large fat globules into smaller globules

· Saliva moistens food and contains salivary amylase which begins the digestion of starch.
· Enzymes bring about the breakdown of carbohydrates, fats, and proteins to simple sugars, fatty acids, glycerol, and amino acids.

· Hydrochloric acid helps breakdown food in the stomach and dissolves hard materials like bone.

15. How is fat absorption different from absorption of carbohydrate and protein?

Fats do not enter the circulatory system directly. Fats cross the membrane of the gut as fatty acids and glycerol and are reconstituted as fats in the lacteals of the lymphatic system. The lymphatic system empties its contents into the circulatory system. Carbohydrates and proteins enter the circulatory system directly as simple sugars and amino acids.

24.6 Waste Disposal: The Excretory System

16. What is the function of the glomerulus, proximal convoluted tubule, loop of Henle, and distal convoluted tubule?

Glomerulus—filters liquid and small-sized dissolved materials from the circulatory system into the nephron.

Proximal convoluted tubule—reabsorbs most valuable molecules

Loop of Henle—creates a sodium concentration gradient that allows for the reabsorption of water

Distal convoluted tubule—selectively secretes and reabsorbs certain ions (H+, K+, Na+)

17. Describe how the kidney regulates the amount of water in the body.

The loop of Henle establishes a sodium ion concentration gradient with a high concentration of sodium ions at the tip of the loop of Henle. The collecting duct carries dilute solutions (high water, low solute) through the region of this concentration gradient. The presence or absence of antidiuretic hormone determines whether water can leave the tubule as it passes through the high sodium ion concentration gradient. The presence of antidiuretic hormone allows water to pass from the collecting duct and be returned to the circulatory system.
