PHYSIOLOGY EXAM 2 REVIEW

Nervous System 

1. Know the major divisions of the nervous system: CNS, PNS, somatic, autonomic, sympathetic, parasympathetic

2. know the function of afferent neurons, efferent neurons, interneurons – what do they do? 

3. Know the types of neurons by structure – unipolar, bipolar, multipolar

4. Know the structure of a neuron and functions of its components: nucleus, Nissl bodies, neurofilaments

5. Know the types of neuroglia cells in the CNS and PNS – what do each of these do?

6. Gray and white matter: what are they composed of, where are they found in the CNS?

a. definition and location of a nucleus

b. definition and location of a ganglion

c. definition and location of a tract

d. definition and location of a column

7. What is a membrane potential? How is the MP in neurons generated? Which channel is primarily involved in the MP?

8. Action potentials – how are they generated? Ion channels involved? What are they types of ion channels found on neurons? Modes of conduction of the AP? What happens to ion flow and MP during depolarization? Repolarization? Hyperpolarization? 

9. what factors affect the rate of AP condution?

10. What is a presynaptic neuron? a post-synaptic?

11. Be able to describe the molecular events that occur during the exocytosis of synaptic vesicles – what ion channels are involved?

12. Be able to describe what happens to the membrane at the post-synaptic neuron upon release of a neurotransmitter.

13. Know the types of synapses. Know the two types of chemical synapses (EPSP, IPSP)

14. What are the major types of neurotransmitters, neuropeptides (major types).  How are neurotransmitters removed??

15. What is CSF? Where is it formed? What cells form CSF? Where does it circulate? What is its function? 

16. What is the blood-brain-barrier? How does it form? What cells are involved in its formation

17. What are the 3 meninges and what are their functions? What are the meningeal spaces?

18.  What are the 5 components for a reflex arc? What is a monosynaptic reflex arc? How does it differ from a polysynaptic? What is a spinal reflex? A cranial reflex?

19. What are the major components of the brain?

20. What is the role of the cerebral cortex? What are the three kinds of white matter tracts in the cerebrum – what do they do.

21. What is the basal ganglia? What is its role?

22. What is the RAS? What is its role in sleeping and arousal? What other areas of the brain are involved in sleep cycles? How does the epithalamus participate in sleep?

23. What type of memory do we possess? What areas are involved in each type?

24. Where is the primary motor area located? Where is the primary somatosensory area located? Where are areas for speech, vision, & hearing located?

25. What are the 3 components of the brain stem? What do they each control?

26. What are the 2 main components of the diencephalon? What do they each control?

a. how is the thalamus structured? 

b. what does it do?

c. where is the hypothalamus located?

d. what is its roles?

e. what are the mamillary bodies for? the suproptic and preoptic regions

27. What is the cerebellum responsible for? What are the peduncles? What do they connect? What are the nuclei called?

28. What is the midbrain’s role? What are the cerebral peduncles for? What is the role of the substantia nigra? the red nuclei? What is the role of the colliculi?

29. What is the pons’ role? What are the 3 major nuclei in the pons? What do they control

30. What is the role of the medulla oblongata? What is decussation? What are the nuclei of the MO? What are their roles? What are the pyramids?

31. What is the limbic system? What are its components?

32. What are the 12 cranial nerves and their specific numbers? Which are mixed? which are sensory? which are motor? what do they innervate?

33. What are the components of a spinal nerve? what is a ramus? what is a horn composed of? what is a rami communicantes? what division of the PNS is it part of? what is a column composed of? what are the 6 major tracts of the SC? what do they control?

34. what does the somatic division of the PNS control? where are its neuronal cell bodies located? what neurotransmitter is released by a somatic neuron? does this NT stimulate or inhibit its target? how is motor neuron activity regulated?

35. what is a lower motor neuron? what is the final common  pathway? what neurons provide input to lower motor  neurons? be able to describe these input neurons and what they do.

36. what is a neuromuscular junction? be able to describe the molecular events that occur at the NMJ. what NT is released at the NMJ. what does this NT do to the target muscle cell? what is an end-plate potential? how is it generated?

37. What are the divisions of the ANS? what are preganglionic and postganglionic neurons? what do they synapse with? what NTs do they release?

38. What do the parasympathetic and sympathetic nervous systems do? What neurotransmitters do they secrete (NE and AcH)? what neurons secrete these NTs?

39. be able to describe the organization of the sympathetic and parasympathetic divisions. know their respective ganglia

40. what are the types of receptors for AcH, for NE called? where are these receptors found? how do they function?

SPECIAL SENSES

41. Define sensation, define perception?

42. How can you classify a sensory receptor? What are the types based on each classification?

43. What are the two types of sensations

44. What are detected in general sensations? In special sensations?

45. What are the 4 major steps in sensation?

46. What are the three types of neurons in a sensory pathway? Where to they travel/what do they connect?

47. From where does the dorsal ramus receive info? Ventral ramus? Rami communicantes?

48. what are the three major sensory pathways? Where are the first, second and third order neurons in these pathways? What kinds of information are carried in these paths?

49. where is the primary somatosensory area? What areas of the body take up the most “room” in this area?

50. what are the kinds of proprioceptors located in your muscles? How are they constructed? How do they work?

51. what are the types of cutaneous receptors?

52. what are the types of adaptation possible? Describe each.

53. what are the types of adaptation that can occur in a Pacinian corpuscle?

54. what are the three types of pain receptors? What neurotransmitters are released by these receptors? What do they do? What are the major processing areas for pain? Where are the second order neurons found for the pain pathway?

55. Describe the mechanism and physiology of smell. What are the functions of the olfactory receptors, supporting cells, olfactory glands & basal cells? What nerves are involved the transmission of the olfactory impulse? 

56. What is a taste bud? What are the 4 classes of taste buds? Where are they located? What types of papillae contain taste buds? Where are they found on the tongue and in the mouth? What is the mechanism and physiology of taste? How do these mechanisms differ with respect to specific chemicals? What nerves are involved in taste?

57. Remember the basic anatomy of the eye and accessory structures - What are the three layers of the eye? Why is the retina black? How does the iris change shape? Where are the aqueous and vitreous humor located? Describe the mechanism and physiology of vision with respect to the photoreceptors and the retina. What are the types of photoreceptors and where are they found in the retina.What do they detect? What are the cell types in the retina?  What cells communicate with the PCs? What is the direction of light and direction of synaptic transmission through the retina? What is the role of the horizontal and amacrine cells?  How does light and dark adaptation work? What is the visual pigment composed of? Where in the PC is it found? What are the two forms of retinal? When are they formed? What is the mechanism of vision in the dark, in the light?   How does the lens change shape in order to focus – what has to happen to the suspensory ligaments and the ciliary muscles? What cranial nerve is involved in vision? Describe the visual pathway? What cranial nerves move the eyes?

58. Remember the anatomy of the ear - What are the three main divisions of the ear? Describe the mechanism and physiology of hearing. What are the three tubes in the cochlea? What fluid is found in each? What is the Organ of Corti? Where is it found? What are the membranes involved in hearing in the Organ of Corti? How do they function in hearing? What nerve is involved in hearing? What are the two nuclei involved in processing auditory information?

59. 
Describe the mechanism and physiology of each equilibrium type? What types of equilibrium are there? What anatomical structures are involved in each? 


Muscular System

-know the three types of muscle tissues

-what is the role of skeletal muscle

-what are the properties of skeletal muscle

-understand the gross anatomy of a skeletal muscle and its organization and membranes

-understand the microanatomy of a skeletal muscle cell


-what is the plasma membrane called


-what is the cytoplasm called


-what is the role of the sarcoplasmic reticulum and the T-tubules


-what is a sarcomere


-how is the sarcomere organized – what fibers/proteins are involved


-what are the regulatory proteins, the contractile proteins and the structural 

proteins in the sarcomere

-understand and be able to explain all facets of the sliding filament theory


-how do actin and myosin interact – what controls this interaction


-understand the structure of myosin and how it relates to the SF theory


-what two components are critical for actin-myosin cross-bridging and how do 


cause changes in the sarcomere


-how is the release of calcium controlled – what proteins/receptors are involved


and how do they function in response to an action potential

-understand the neuromuscular junction


-go back to previous chapters and review how an AP causes the release of NTs


-how does the NT stimulate a new AP in the postsynaptic neuron

-how does a muscle relax – what mechanism(s) are involved

-how does the length of the muscle fiber relate to the tension generated

-what is a motor unit

-understand the neural control of a motor unit

-go back to lecture 9 and remind yourself of the types of proprioceptors – where

are they found in the muscle fiber and how do they work

-how is ATP made in the muscle – remind yourself about glycolysis, kreb’s cycle and the electron transport chain

-what are the three methods a muscle cell can use to make energy

-what is creatine phosphate – how is it made

-what are the differences between aerobic and anaerobic metabolism – what are the major stages of these pathways and what major compounds are made

-how many ATP are made in anaerobic vs. aerobic metabolism

-what types of contraction are there

-understand how the level system of muscles allows for the movement of a load over a larger difference with only a small muscle contraction distance

-what are the three types of muscle fibers

-how does each type differ from each other in terms of composition, glycolytic ability, oxidative ability

-how do muscles adapt

-what is the structure of smooth muscle

-how does it differ from skeletal muscle

-what mechanism drives smooth muscle contraction

-how does the AP stimulate smooth muscle contraction – mechanism

-how is smooth muscle organized

-what is the difference between neurogenic and myogenic ability

-how is smooth muscle tone generated

-how can smooth muscle activity be altered

Reproductive system 

-know the major anatomical structures for both the male and female reproductive systems and what each does

-understand the external genitalia for both

-understand the structure of the testes and the ovaries

-what are the major cells types in the testes – how do they contribute to sperm formation

-what components are secreted by each of these major cell types – how do they contribute to sperm formation

-understand the major stages of spermatogenesis including the chromosome count in each stage and where these cells are located in the seminiferous tubule

-understand the structure of the sperm and how these structures relate to penetration of the egg

-how is spermatogenesis controlled at the hormonal level – hormones and organs involved

-what is the role(s) of testosterone and how is its synthesis regulated – feedback systems and the organs involved

-understand the process of oogenesis including the chromosome count in each stage

-be able to define ovulation, menses, fertilization

-how is oogenesis regulated – hormonal control

-understand both the ovarian and uterine cycles in female reproduction – what hormones are involved and what are their levels

-understand the structure of the uterus including the endometrial lining and how this lining responds to hormonal control

-know the menstrual phase, the pre-ovulatory, the ovulatory and the post-ovulatory phases – what happens at each in terms of both the ovary and the uterus

-how is an egg fertilized

-what barriers must be crossed – how does the sperm do this

-how does the egg ensure only one sperm penetrates

-what are the stages following fertilization (up to nerula)

-what major events take place at each stage

-what are the three germ layers – how do they form, what do they turn into during embryonic and fetal development

