Concept Review Questions and Answers—Chapter 26

26.1 Coordination in Multicellular Animals

1. Describe how insulin, the liver, and the level of glucose in the blood demonstrate negative feedback.

Elevated levels of glucose in the blood stimulate the production of insulin. Insulin is a hormone produced by the pancreas that stimulates the liver to take up glucose from the blood and store it as glycogen. When the level of glucose in the blood drops, insulin production falls, and uptake of glucose by the liver stops.
2. Explain why positive feedback is not involved in maintaining homeostasis.
Positive feedback results in the response to a stimulus further encouraging the stimulus. Such systems are unstable and will continue to intensify until some part of the system fails.
26.2 Nervous System Function

3. Describe how the changing permeability of the cell membrane and the movement of sodium ions cause a nerve impulse.

Cells normally have a higher concentration of sodium ions on the outside of the cell membrane than on the inside as a result of a sodium pump actively moving sodium ions outside the cell.

When a portion of the cell membrane is stimulated, its permeability changes and sodium ions diffuse into the cell. This results in the adjacent portion of the membrane also having its permeability changed and the sodium ions move in there as well. Thus a wave of activity passes down the length of the nerve cell.

4. What is the role of acetylcholine in a synapse? What is the role of acetylcholinesterase?

Acetylcholine is a neurotransmitter that is produced by the axon, diffuses across the synapse, and binds to the dendrite causing the dendrite to depolarize.

Acetylcholinesterase is an enzyme that destroys acetylcholine.
5. List the differences between the central and peripheral nervous systems and between the motor and sensory nervous systems.
The central nervous system is the brain and spinal cord, while the peripheral nervous system consists of the remaining nerves throughout your body and extremities.

The motor nervous system carries information from the brain to muscles and glands. It coordinates motion and contraction of muscles and secretion of glands. The sensory nervous system conducts information to the brain about stimuli from our environment.

26.3 The Endocrine System 

6. How do exocrine and endocrine glands differ?

Exocrine glands have ducts and secrete their products to the surface of the body or into a body cavity. Endocrine glands do not have ducts and secrete their hormones into the blood.

7. Give an example of negative-feedback control in the endocrine system.

The production of thyroxine by the thyroid causes the pituitary to reduce the production of thyroid stimulating hormone. 

8. List three hormones and give their functions.

Thyroxine—stimulates growth

Estrogen—causes production of female secondary sexual characteristics
Testosterone—causes production of male secondary sexual characteristics
Oxytocin—causes uterine contraction
There are many other hormones mentioned in the text.

26.4 The Integration of Nervous and Endocrine Function
9. Describe two ways in which the function of the nervous system differs from that of the endocrine system.


	Nervous system
	Endocrine system

	Short term 
	Longer term

	Communication by nerve impulses
	Communication by hormones

	Information travels to a specific spot 
	Information broadcast to entire body

	Nerve transfer information through synapses
	Hormones transfer information by binding to target cells


10. Give an example of the interaction between the endocrine system and the nervous system.

Testosterone and estrogen causes changes in behavior.

Lengthening days are perceived by the nervous system but result in changes in hormones that lead to mating behaviors in many kinds of animals.

26.5 Sensory Input

11. What is detected by the nasal epithelium, cochlea of the ear, and retina of the eye?

Nasal epithelium—molecules 

Cochlea—vibrations

Retina—light

12. Name the five kinds of taste humans are able to detect. What other factors are involved in taste?
Sweet
Sour
Salt

Bitter
Umami

Temperature, texture, and smell also affect how we perceive taste.

13. List three different kinds of receptors associated with touch.

Pressure, pain, temperature, hot, cold

26.6 Output Coordination

14. How do skeletal, cardiac, and smooth muscles differ in (1) speed of contraction, (2) ability to stay contracted, and (3) cause of contraction?

Skeletal muscle contracts rapidly, cannot stay contracted, and is stimulated by the nervous system.
Smooth muscle contracts slowly, is able to stay contracted, and is self stimulated although nervous or endocrine stimulus may alter contraction. 

Cardiac muscle contracts rapidly, cannot stay contracted, and is self stimulated although nervous or endocrinestimulus may alter contraction.
15. What is the role of each of the following in muscle contraction: actin, myosin, ATP, troponin, and tropomyosin?

Actin and myosin are protein molecules that bind reversibly to each other and slide past each other.

ATP provides the energy for muscle contration.

Troponin and tropomyosin shield the actin from binding to the myosin. The release of calcium ions causes the tropinin-tropomyosin shield to expose actin, myosin binds to actin, and ATP is used to bend a portion of the myosin molecule and the actin and myosin slide past each other.

16. Why must muscles be in antagonistic pairs?

Muscles cannot lengthen. Therefore, each muscle must have an antagonist that performs the opposite movement and in so doing stretches a muscle that has just contracted.

17. What determines the timing and rate of growth of tissues?

Growth of tissues during human development is primarily determined by when growth-simulating hormones or sex hormones are produced and in what quantity.

26.7 The Body’s Defense Mechanisms—Immunity

18. What are the differences between nonspecific and specific immunity?

Nonspecific immunity are generalized defenses like barriers. Examples are your skin and mucous membranes. These are indiscriminant barriers. Specific immunity targets a specific type of foreign substance. An example is a specific white blood cell targets a specific type of foreign substance. 
19. How do B-cell and T-cell systems work to defend against disease?
a. In general, B-cells secrete antibodies that bind to foreign substances. Each B-cell makes a specific antibody that recognizes a specific antigen. 
b. When the antibodies bind to the antigen, this marks the antigen for destruction by cells in the immune system.

c. T-cells help to regulate B-cell activity. They make sure that enough antibodies are being produced by the B-cells to rid the body of the antigen.
