Anatomy & Physiology I

Nervous Tissue

Ch. 11

2. Nervous system: function

3. Neurons: functional types

· Afferent

· Sensory: associated with sensory cells

· Interneurons

· Central nervous system

· Efferent

· Motor: activate muscle

4. Nervous System: organization

5. A prototypical neuron

6-8. Neurons

9. Neuroglia

· Supporting cells

· Outnumber neurons 9:1

10-11. Central Neuroglia

12. Peripheral Neuroglia

13. Schwann cells

14. Myelin Sheath

15-16. Resting Membrane Potential

17. Depolarization/Hyperpolarization

18. Depolarization/Action Potential

19. Action Potential propagation

20. Action Potential phases

21. Refractory periods

22. Action potential frequency

23. Saltatory Conduction

24. Conduction velocity

· Group A axons

· 150m/s

· Large diameter, heavily myelinated

· Somatic motor and most sensory

· Group B and C

· 15m/s or less

· Smaller, less myelin

· Autonomic and peripheral sensory

25. Synapses: structural types

· Axo-dendritic: 80-95%

· Axo-somatic: 5-20%

· Axo-axonic, dendro-dendritic, dendro-somatic: rare

26. Synapses: functional types

· Electrical

· Gap junctions connect two neurons

· Electrically coupled

· Chemical

· Presynaptic releases neurotransmitter

27. Chemical Synapse

28. Post-synaptic potentials

29. Summation

30. Neurotransmitters

· Acetylcholine

· Biogenic Amines

· Purines

· Amino acids

· Peptides

· Gases  

31-32. Acetylcholine

· CNS, autonomic, neuromuscular junction

· 2 receptor types

· Nicotinic (direct-acting; ionotropic)

· Na+ channel; excitatory

· Muscarinic (indirect-acting; metabotropic)

· cAMP production; excitatory or inhibitory

33. Ionotropic vs. Metabotropic

34-35. Biogenic amines

· Catecholamines

· Dopamine, norepinephrine, epinephrine

· Synthesized from tyrosine

· CNS, autonomic 

· Metabotropic: excitatory or inhibitory

· Indolamines

· Serotonin: synthesized from tryptophan

· CNS

· Inhibitory, metabotropic

· Histamine: synthesized from histidine

· CNS, mast cells

· Excitatory, metabotropic

36. Catecholamine synthesis

37. Fate of Biogenic Amines

· Removed from synaptic cleft by reuptake

· Degradation within pre-syanptic neuron

· Monoamine oxidases (MAOs)

38. Purines

39-40. Amino Acids

· All CNS

· Glutamate

· Excitatory, ionotropic

· GABA (-aminobutyric acid)

· Inhibitory iontropic

· Glycine, aspartate

41-42.Peptides

· Gut-brain peptides

· Released in very small quantities

· Very potent

· Metabotropic 

· Long lasting

43. Gases

44. NO & long-term potentiation?

· Glutamate binds receptor, opens Ca++ channel

· Ca++ binds calmodulin

· Calmodulin activates nitric oxide synthase (NOS)

· NOS synthesizes NO

· NO diffuses

· Activates guanylate cyclase in pre-syn. Neuron

· Guanylate cyclase synthesizes cGMP

