Anatomy & Physiology I

Muscles and Muscle Tissue

Ch. 9

2. Muscle tissue

· Skeletal

· Striated: aligned myofilaments

· Multinucleated

· Cardiac

· Striated: aligned myofilaments

· Branched

· Mononucleate

· Smooth 

· Poorly aligned myofilaments

3. Muscle Functions

· Movement

· Maintain posture

· Stabilize joints

· Generate heat

4. Muscle terminology

· Muscle cells = muscle fibers

· Myo = muscle

· Myoplasm = cytoplasm

· Sarco = muscle

· Sacolemma = plasmolemma

· Sarcoplasmic reticulum = endoplasmic reticulum

5. Muscle terminology

· Attach to bones via tendons or aponeuroses

· Origin = immovable bone

· Insertion = movable bone

6. Muscles

7. A Muscle Fiber

8. A Myofbril

9. Sarcomere

10. Myosin 

11. Thick & thin filaments 

12. Crossbridges

13. Hexagonal array

14. Sliding filament model

15. Sliding filament model

16. Troponin & Tropomyosin

17. Regulation by Ca++ 

18. Ca++ storage

19. Neuromuscular junctions

20. Neuromuscular junction

21. Acetylcholine & receptor

22. Acetylcholine receptor

23. Na+/K+-ATPase

· Establishes electrochemical gradients of Na+ and K+

24. K+ “leak” channels

· K+ permeability > Na+ permeability

25-26. Resting Membrane Potential

27. Release of neurotransmitter

28. Depolarization & action potential

29. Voltage-gated Na+ channels

30. Repolarization 

31. Action potential

32. Excitation-Contraction Coupling

33. Fate of acetylcholine

· Diffusion from synaptic cleft

· Reuptake into motor neuron by endocytosis

· Hydrolysis by acetylcholinesterase

34. Acetylcholinesterase 

35. Acetylcholinesterase

· Organophosphates inhibit Achase

· Diazinon, chlorpyrifos

· Chlordane, lindane

· Sarin, tabun, VX

· Atropine blocks Ach receptors

36. Motor Units

37. A Muscle Twitch

38. Frequency Summation

39. Treppe

40. Isotonic Contractions

41. Isometric Contractions

42. Contractions

· Concentric

· Muscle shortens

· Eccentric

· Muscle lengthens

43. Force of Contraction

· Muscle size 

· Size of fibers in muscle

· Frequency of stimulation

· Transmission of tension through connective tissue

· Series-elastic elements

· # of motor units recruited

· # of fibers

· Muscle stretch

44. Increasing stimulus intensity

45. Motor unit recruitment

46. Muscle stretch

47. Velocity/Duration of contraction

· # motor units recruited

· # of fibers

· Load

· Fiber metabolism type

48. Load

49. Muscle fiber metabolism

· Slow oxidative fibers

· Fast oxidative fibers

· Slow glycolytic fibers

50. Glucose catabolism

C6H12O6 + 6O2                   6CO2 + 6H2O

· Glucose is oxidized (reducing agent)

· O2 is reduced (oxidizing agent)

51. Glucose catabolism

52. Glycolysis

· Ten biochemical reactions

· Glucose                 2 pyruvate + 2H2O

· Three phases

· Investment/activation 

· Cleavage

· Oxidation 

53. Glycolysis

54. Glucose catabolism

C6H12O6 + 6O2                   6CO2 + 6H2O

55. Krebs cycle

56. Summary of Krebs cycle

· 2 pyruvate yield: 

· 2 CO2, 2 NADH, 2 acetyl-CoA

· 2 acetyl-CoA yield: 

· 4 CO2, 2 ATP, 6 NADH, 2 FADH2

57. Combined summary

· 1 glucose yields:

· 6 CO2, 4 ATP, 10 NADH, 2 FADH2

58. To the electron transport chain

59. Electron Transport

60. Summary of Ox. Phos.

· Each NADH yields 3 ATP

· Thus 10 NADH yield 30 ATP

· Each FADH2 yields 2 ATP 

· Thus 2 FADH2 yield 4 ATP

· Total = 34 ATP

61. ATP Synthesis

62. Fermentation 

63. Fiber types

64. ATP Supply

65. Exercise

· Aerobic

· Resistance 

66. Skeletal Muscle Diseases

· Injuries

· Myasthenia Gravis

· Autoimmune

· Attacks acetylcholine receptors

· Muscular dystrophies

67. Smooth Muscle

· Gastrointestinal tract

· Arteries

· Bronchioles 

· Uterus 

68. Smooth Muscle

69-70. Smooth Muscle Cells

71. Smooth Muscle Contraction

· Activated by

· Nervous system

· Hormones

· Stretch 

72. Varicosities

73. Smooth muscle contraction

