CHAPTER 49

NERVOUS SYSTEMS
Learning objectives:

 Vertebrate Nervous Systems
1. Compare and contrast the nervous systems of the following animals and explain how variations in design and complexity relate to their phylogeny, natural history, and habitat: hydra, sea star, planarian, nematode, clam, squid, and vertebrate.

2. Compare the structures and functions of the central nervous system and peripheral nervous system. 

3. Explain how the spinal cord produces reflex movement.

4. Distinguish between the white and gray matter of the central nervous system. 

5. List the types of glia and their functions.

6. Distinguish between the three divisions of the autonomic nervous system.

The Vertebrate Brain
7. Describe the embryonic development of the vertebrate brain.

8. Describe the structures and functions of the following brain regions: medulla oblongata, pons, midbrain, cerebellum, thalamus, epithalamus, hypothalamus, and cerebrum. 

9. Describe the specific functions of the reticular system.

10. Explain how the suprachiasmatic nuclei (SCN) function as a mammalian biological clock.

11. Distinguish between the functions of the left and right hemispheres of the cerebrum.

12. Compare the organization of the human and avian pallium.

The Cerebral Cortex
13. Describe the specific functions of the brain regions associated with language, speech, emotions, memory, and learning.

14. Describe and explain the effect of surgical severing of the human corpus callosum.

15. Describe our current understanding of human consciousness.
16. Describe the effect of damage to the hippocampus on formation and retrieval of short term and long term memories.

17. Explain the possible role of long-term potentiation in memory storage and learning in the vertebrate brain.
Nervous System Disorders
18. Describe the evidence that neuronal pathways with dopamine neurotransmitters are affected by schizophrenia.  
19. Distinguish between bipolar disorder and major depression.
20. Explain how drug addiction affects the brain reward system.
21. Describe the symptoms and brain pathology that characterize Alzheimer’s disease.  
22. Explain the cause of Parkinson’s disease. 
23. Explain how research on stem cells and neural development may lead to new treatments for brain injuries and disease.
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