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MEDICAL PHYSIOLOGY 10th Edition Guyton and Hall
Lecture 1 – Functional Organization of the Human Body and Control of the "Internal Environment" 

I. Physiology – Definition (Historical and Modern)
A. Importance of Physiology
B. Physiology and Chiropractic
C. Cells
I. Internal environment of the Human body
A. Water
B. Ions
C. Nutrients
D. Waste products
I. Homeostasis
A. Maintenance of constant internal environmental conditions
B. Regulation of homeostasis
I. Control Systems
A. Introduction – What is a control system?
B. Negative Feedback
C. Open Loop Gain
D. Feedforward or adaptive
E. Positive Feedback
Lecture 2 – The Autonomic Nervous System 

I. ANS organization – Works on firing rate of neurons (Neurons fire continuously)
A. Hypothalamus
B. Brain Stem
C. Spinal Cord
D. Visceral Reflexes
E. Sympathetic
F. Parasympathetic
G. Tissues regulated
H. Functions
I. Sympathetic Nervous System
A. Thoracolumbar division
B. Preganglionic neuron – generally short axon
C. Postganglionic neuron – generally long axon
D. Adrenal medulla
E. Functions – Emergency responses – increased efficiency
III. Parasympathetic Nervous System 

A. Cranial-sacral division – Cranial nerves III, VII, IX, and X
B. 75% are located in the vagus nerve
C. Preganglionic fibers synapse at the site of the organ – long axon
D. Postganglionic axon short
E. Cholinergic actions
IV. Neurotransmitters 

A. Acetylcholine (AKA – Parasympathetic neurotransmitter)
B. Norepinephrine (AKA – sympathetic neurotransmitter)
C. Chemical pathways
I. Receptors
A. Acetylcholine receptors (Muscarinic, Nicotinic)
B. Norepinephrine receptors (Adrenergic – alpha, beta)
I. Some effects of sympathetic and parasympathetic stimulation
II. Stress response of the sympathetic nervous system
A. Flight or fight response
B. Mass sympathetic discharge
C. Stimulation of the adrenal medulla (Epinephrine, norepinephrine)
D. Body response to sympathetic stimulation
Lecture 3 – Introduction to the Endocrine System 

I. Systemic Control Systems 

A. Nervous system
B. Endocrine system
C. Neuroendocrine system
II. Endocrine Glands
A. Endocrine glands = ductless (Exocrine glands secrete products into ducts)
B. Endocrine system (Pituitary, thyroid, parathyroid, adrenals, pineal, thymus)
C. Other organs that contain endocrine tissue (pancreas, ovaries, testes, kidneys, stomach, liver, small intestines, skin, heart, and placenta)
II. Hormonal Actions
A. Regulate chemical composition and volume of the internal environment, change permeability of the plasma membrane, stimulate transport of substances into or out of target cells
B. Help regulate metabolism, energy balance, and the synthesis of new molecules
C. Help regulate contraction of smooth and cardiac muscle and glandular secretions
D. Help maintain homeostasis despite infection, trauma, emotional stress, dehydration, starvation, hemorrhage, and temperature extremes
E. Regulate certain activities of the immune system
F. Plays a role in the sequential integration of growth and development
G. Contribute to the processes of reproduction: gamete production, fertilization, nourishment of embryo, and fetus, parturition, nourishment of the newborn
II. Hormones
A. Produce powerful effects
B. Present in low concentration
C. >50 kinds of hormones
D. Affect only a few types of cells (Specific Target)
II. Hormone Receptors
A. Target cell receptors – Large protein or Glycoprotein
B. Up or Down regulation
II. Types of Hormones
A. Circulating hormones
B. Local hormones (Paracrines, autocrines)
II. Chemical classes of hormones
A. Steroids
B. Biogenic amines
C. Peptides and proteins
D. Eicosanoids
II. Hormone transport via blood
A. Endocrine glands are highly vascularized
B. Catecholamine, peptides and protein hormones are usually soluble in water
C. Steroid and thyroid hormones bind to transport proteins
D. Transport proteins
E. Hormone free fraction is available for action (storage)
II. Mechanism of hormone action
A. Activation of intracellular receptors
B. Activation of plasma membrane receptors – second messengers
C. Amplification of hormone effects
II. Hormonal interactions
A. Permissive effects
B. Synergistic effects
C. Antagonistic effects
II. Control of hormonal secretions
A. Nervous control
B. Chemical changes in blood
C. Other hormones
D. Positive and negative feedback
Lecture 4 – Red Blood Cells, Anemia, and Polycythemia 

I. Red blood cells (a.k.a. – erythrocytes) 

A. A. Shape and size
B. B. Concentration of RBC’s
C. Hemoglobin 

II. RBC Production 

A. Embryonic life
B. Mid-trimester gestation
C. Late gestation
D. Genesis of red blood cells
E. Erythropoietin
I. Maturation
A. Vitamin B12 and folic acid
B. Pernicious anemia
I. Formation of Hemoglobin
A. Hemoglobin variations
B. Hemoglobin A
C. 1 hemoglobin molecule = 4 Heme subunits and 4 iron atoms
I. Iron Metabolism
A. Iron in the body
B. Transport and storage
C. Absorption of iron from gut
I. Destruction of RBC’s
A. RBC lifespan = 120 days
B. Mature RBC does not have nucleus, mitochondria, or endoplasmic reticulum
C. RBC has cytoplasmic enzymes (Glycolytic)
D. NADPH
E. Cell membrane becomes rigid with age
F. Rigid cell membrane cannot survive passage through spleen
G. Hemoglobin is phagocytized
H. Iron is released back into the blood for use or storage
I. Porphyrin portion of the hemoglobin molecule is converted to bilirubin
I. Anemia = deficiency of red blood cells
A. Causes
B. Types
I. Polycythemia = overproduction of red blood cells
A. Secondary polycythemia
B. Polycythemia Vera (Erythremia)
C. Effects on cardiovascular system
Lecture 5 – Resistance of the Body to Infection I: Leukocytes, Granulocytes, the Monocyte - Macrophage System, and Inflammation 

I. Leukocytes = White Blood Cells 

A. Prevent disease 

A. Mobile units of the body’s protective system
II. Characteristics of Leukocytes
A. Cell Types
B. Differential
C. Genesis
D. Life span
II. Defensive Properties
A. Neutrophils and macrophages
B. Phagocytosis
IV. Monocyte – Macrophage system 

A. Monocytes
B. Mobile macrophages
C. Fixed tissue macrophages
D. Specialized endothelial
E. Specialized cells
V. Inflammation 

A. Inflammation – Changes that occur with tissue damage
B. Tissue products that aid swelling
C. Walls off area of injury
D. Neutrophils invade site of injury
E. Second macrophage invasion
F. Increased production of granulocytes and monocytes by the bone marrow
G. Factors formed by activated T cells in inflamed tissue
H. Formation of pus
VI. Eosinophils
A. 2% of WBC’s
B. Weak phagocytes
C. Exhibit chemotaxis
D. Respond to parasitic infection
E. Allergic reactions
VI. Basophils
A. Similar to Mast Cells
B. Release (Heparin, Bradykinin, Serotonin)
VI. Leukopenia
A. Leukopenia – agranulocytosis = bone marrow stops producing WBC’s
B. Within two days body becomes infected
C. Causes
VI. Leukemias
A. Uncontrolled production of WBC’s
B. Cancerous mutation of a myelogenous or lymphogenous cell
C. Lymphogenous leukemias
D. Myelogenous leukemias
E. Cancerous cells invade surrounding tissues utilizing the metabolic elements of the tissues and causing destruction
Lecture 6 – Resistance of the Body to Infection II: Immunity and Allergy 

I. Immunity 

A. Immunity – Ability to resist almost all types of organisms or toxins that tend to damage the tissues and organs
B. Innate immunity – resistance to many diseases of animals
C. Acquired immunity – Ability to develop immunity
D. Acquired immunity is stimulated by antigens
II. Lymphocytes
A. Basis of Acquired immunity
B. Acquired immunity compromised with – lymphocytes
C. Lymphocytes essential for survival
D. Located in lymph nodes
E. Lymphoid tissues
F. T Lymphocytes
G. B Lymphocytes
II. Activating a clone of lymphocytes
A. B lymphocytes – 100,000 surface antibody molecules
B. T lymphocytes – T cell markers = surface receptor proteins
C. Macrophages
D. Memory cells
E. Antibodies
F. Mechanism of action
II. Types of T-lymphocytes
A. Helper T cells
B. Cytotoxic T cells
C. Suppressor T cells
II. Tolerance of the acquired immunity system
A. Self – tolerance = self recognition
B. Develops in the preprocessing of T lymphocytes in the thymus and B lymphocytes in the bone marrow
C. Suppressor T cells
D. Autoimmune diseases due to failure of tolerance
1. Rheumatic fever
2. Glomerulonephritis
3. Myasthenia gravis
4. Lupus erythematosus
II. Immunity
A. Active
B. Passive
II. Allergy and Hypersensitivity
A. Delayed reaction allergy is caused by activated T cells and not antibodies
B. Atopic allergies
Lecture 7 – Blood Groups; Transfusion; Tissue and Organ Transplantation 

I. Immune reactions of blood 

A. Reactions caused by antigenicity
B. Antigens on cell membranes
C. Antibodies in plasma
D. 30 commonly occurring and > 300 more rare antigens on blood cells
E. Transfusion reactions
II. A – B – O blood groups
A. Antigens = agglutinogens
B. Agglutinins = antibodies
II. Blood Typing
A. Forward typing
B. Reverse typing
II. Rh Blood type
A. Agglutinins form with exposure
B. Rh antigens (D, C, E, d, c, e)
C. D, C, and E are dominant; d, c, and e are recessive
D. Rh- = has no D antigen
E. Rh+ = has the D antigen
F. D the most antigenic of the Rh antigens
II. Erythroblastosis Fetalis – Hemolytic disease of the Newborn
A. Characterized by agglutination and phagocytosis of the red blood cells
B. Rh- mother
C. Rh+ baby from Rh+ father
D. Mother forms Rh+ antibodies (anti D)
E. Rh+ antibodies (IgG, can cross the placenta)
F. Kernicterus
II. Transfusion Reaction
A. Immediate transfusion reaction
B. Delayed transfusion reaction
C. Kidney failure
II. Transplantation of tissues and organs
A. Most recipients resist invasion by foreign tissue cells
B. Types of Grafts
C. HLA complex of antigens
D. Prevention of graft rejection
Lecture 8 – Hemostasis and Blood Coagulation 

I. Hemostasis 

A. Components (Blood platelets, endothelial cells, Plasma coagulation factors)
B. Events
C. Vascular spasm
D. Formation of platelet plug
E. Formation of blood clot
F. Growth of fibrous tissue into blood clot
II. Platelets
A. Minute round or oval disk
B. 2 to 4 micrometers in diameter
C. Formed from megakaryocytes in the bone marrow
D. Normal concentration = 150,000 to 3000,000 / microliter
E. Half-life of 8 to 12 days
F. Eliminated by tissue macrophage system – mostly in the spleen
G. Characteristics
H. Cytoplasm contains
I. Cell membrane
II. Blood coagulation
A. > than 50 substances involved in coagulation
B. Mechanism
II. Coagulation cascade
A. Formation of prothrombin activator
B. Extrinsic pathway
C. Intrinsic pathway
D. Phospholipids – Necessary to activation of both pathways
E. Common pathway
II. Clot retraction and fibrinolysis
A. Prostacyclin (PGI2)
B. Tissue plasminogen activator (TPA) 

A. Plasmin
B. Thrombin
C. Protein C and its cofactor protein S
D. Antithrombin III
E. Heparin
F. Thrombotic disorders
II. Causes of excessive bleeding
A. Vitamin K deficiency
B. Hemophilia
C. Thrombocytopenia
II. Thromboembolic conditions
A. Thrombus = Abnormal clot that develops in the blood vessels
B. Emboli = free flowing clot
C. Causes of thromboembolic conditions
II. Anticoagulants
A. Heparin
B. Coumarins (Warfarin)
II. Blood coagulation time
A. Bleeding time
B. Clotting time
C. Prothrombin time
Lecture 9 – Biological Membranes 

I. Introduction 

A. Definitions of membranes
B. Biological membrane
II. Common features of biological membranes
A. Bilayer of lipids (Oil)
B. Composed of proteins, lipids, and carbohydrates
C. Membrane lipids are amphipathic molecules
D. Membrane proteins
E. Non-covalent assemblies
F. Asymmetric
G. Fluidity
II. Lipids – Matrix of the cell membrane
A. Phospholipids
B. Glycolipids
C. Cholesterol
II. Proteins
A. Peripheral
B. Integral
C. Glycoproteins
II. Fluid mosaic model of biomembranes
A. Movement within the membrane of lipids and proteins
B. Effect of structure on function
C. Transport proteins or carrier proteins
Lecture 10 – Diffusion, Facilitated Diffusion 

I. Introduction 

A. Definition
B. Basic concept
II. Simple diffusion – Diffusion through the lipid bilayer
A. Basic concept
B. Net displacement of particles
C. State of equilibrium
D. Fick’s Law of diffusion
II. Diffusion through the biological membrane
A. Protein transporters
B. Characteristics of protein transporters
II. Facilitated Diffusion
A. Definition
B. Basic concept
II. Factors that affect the net rate of diffusion
A. Membrane permeability
B. Diffusion coefficient
C. Effect of concentration differences on diffusion
D. Electrical potential
E. Effect of pressure differences on diffusion
Lecture 11 – Osmosis 

I. Introduction 

A. Definition (Osmosis, tonicity)
B. Basic concept
II. Osmosis
A. Solute vs. Solvent concentrations
B. Rules of osmosis
II. Osmotic pressure
A. Van’t Hoff’s Law
B. Osmolar concentration of a solution
C. Osmotic pressure of a solution
D. Osmotic coefficient
II. Physiological effects of osmosis
A. Fluid movement through out the body
B. Designations of tonicity of fluids
C. Changes in cell volume
Lecture 12 – Active Transport 

I. Introduction 

A. Active Transport – Moves the transport molecule against its concentration gradient and therefore, requires energy
B. If the energy utilized is ATP than primary active transport otherwise secondary active transport
II. Primary active transport
A. Na+K+ATPase – Present in all cells of the body and thus, the most highly studied of all of the membrane transport systems
B. Properties of the Na+K+ATPase coupled transport
C. Other primary active transport systems
II. Secondary active transport
A. Properties – In order to provide the energy necessary for active transport secondary active transport utilizes the energy of a second molecule moving down it’s concentration gradient to provide the energy required to move the transport molecule against it’s concentration gradient
B. Na+ dependent cotransport (Symport)
C. Na+ ion exchange (antiport, countertransport)
Lecture 13 – Cellular Transport and Transcellular Transport 

I. Introduction 

A. Very large molecules and large numbers of molecules enter and leave cells as a specialized function of the cell membrane
B. Part of the membrane is involved in the formation of vesicles or binding to a vesicle
C. Two major processes are involved; Endocytosis (Movement into the cell) and Exocytosis (Movement out of the cell)
II. Endocytosis
A. Pinocytosis – cell drinking – occurs continually at the cell membrane of most cell
B. Phagocytosis – cell eating – limited to specialized cells
C. Digestion of pinocytic and phagocytic foreign substances in the cell – function of Lysosomes
II. Exocytosis
A. Process
B. Pathways (Constitutive and regulated)
II. Epithelial Transport
A. Anatomy
B. Pathways
Lecture 14 – Membrane Potentials 

I. Introduction 

A. Body as a whole is electrically neutral
B. All cells of the body have an electrical potential across their membrane (Charge differential = voltage difference) known as the membrane potential
C. A membrane potential develops because of differing concentrations of ions between the inside and the outside of the cell
II. Principles of Electricity
A. Potential difference (electrical potential)
B. Current
C. Current – Flow and Ohm’s Law
D. Resting membrane potential
II. Membrane ion channels
A. Types of channels
B. Electrochemical Gradient
II. Resting Membrane Potential
A. Resting membrane potential
B. Factors that determine the resting membrane potential
C. Equilibrium potential (Nernst equation)
D. The Goldman equation and determination of the resting membrane potential
II. Excitable cells
A. Nerve and muscle cells are excitable
B. Electrochemical signals
Lecture 15 – Graded Potential and Action Potential Generation 

I. Introduction 

A. Subthreshold stimuli do not produce an action potential but they do produce changes in the membrane potential which can be used as a signal
B. Stimuli may be electrical, chemical, or mechanical
C. Stimuli produce two types of physiochemical disturbances (Graded or Action Potentials)
II. Graded potentials (local response)
A. A subthreshold response
B. Characteristics of graded potentials
C. Types of graded potentials
II. Action potentials (Rapid depolarization of the local cell membrane and return to resting conditions)
A. Characteristics of action potentials
B. Importance of action potentials to chiropractic
C. Three stages of the nerve action potential
D. Components of action potentials
E. Types of action potentials
F. Ion channels (Voltage gated channels)
G. Resetting the gates
II. Properties of action potentials
A. Voltage inactivation of the action potential
B. Refractory periods
C. Accommodation to slow depolarization
V. Conclusion 

Lecture 16 – Propagation of the Action Potential 

I. Introduction 

A. Principle function of neurons is to transmit impulses in the form of an action potential
B. Action potential propagation is dependent on
C. Properties of voltage-gated ion channels
D. Cable properties of cells (time and space constants – propagation velocity)
II. Conduction Velocity – Speed of propagation
A. Effect of fiber diameter
B. Effect of Myelination
III. Review 

Lecture 17 – Synapses; Structure and Function 

I. Introduction; Communication between excitable cells 

A. Nerve to nerve (synapse)
B. Nerve to muscle – neuromuscular junction
C. Nerve to gland – neuroglandular junction
II. Synapse – Two types: Electrical and Chemical
A. Electrical synapse: Gap Junctions
B. Chemical synapse: Nerve to nerve
II. Chemical Synapse
A. Anatomy of a synapse (axosomatic, axodendritic, and axoaxonic)
B. Pattern of chemical synaptic transmission
C. Characteristics of a chemical synapse
D. Synaptic transmission
II. Neurotransmitters
A. Small-molecule – rapid acting transmitters
B. Neuropeptides – action is slow - highly potent and long lasting
C. Fate of released neurotransmitters
Lecture 18 – The Neuromuscular Junction 

I. Introduction – A synapse between a nerve and any other tissue type is called a junction 

A. Movement of the body
B. Neuromuscular Junction – specialized form of chemical synapse
1. Motor neurons
2. Neuromuscular junction
3. Motor unit
A. Nerve to muscle transmission
B. Muscle response – graded muscular contraction
II. Physiological Anatomy of the neuromuscular junction – Motor end plate
A. Neuromuscular junction or motor end plate
B. Subneural folds
C. Secretion of ACh by neuron axon
D. Destruction (Acetylcholinesterase
E. End plate potential
Lecture 19 – The Physiology of the Subluxation Complex (Lantz Model) 

I. Introduction 

A. Classical View – bone on nerve
B. Modern view – Bone out of place nerve function disrupted
1. Kinesiological dysfunction
2. Nerve dysfunction
3. Muscle dysfunction
4. Vascular pathology
5. Connective tissue deterioration
6. Inflammatory response
7. Pathoanatomy
8. Pathophysiology
9. Pathobiochemistry
II. Kinesiological dysfunction (Hypomobility of a spinal vertebra)
A. Immobilization degeneration (Fixation)
B. Restoration of a normal range of motion
II. Nerve Dysfunction – Neuropathophysiology of the subluxation complex
A. Spinal nerves
B. Dorsal root ganglia
C. Articular neurology
D. Pain
E. Viscerosomatic relationships
F. Somatoautonomic relationships
G. The neurodystrophic Hypothesis
H. Trophic influences
I. Neurodiagnosis
II. Muscle dysfunction – Myopathology of the subluxation complex
A. Disuse Atrophy
B. Evaluation Procedures
C. Therapeutic benefits of chiropractic
II. Connective tissue Pathology
A. Joint immobilization
B. Increased Ca++ crossbridgeing and calcification
C. Adhesions between separate joint segments
D. Ligament contracture
E. Diagnostic tests
F. Chiropractic adjustment
II. Vascular Pathology
A. Chiropractic or Osteopathic
B. Blood supply to motion segments
C. Occlusion of spinal veins leads to motion segment stiffness (localized edema)
D. Occlusion of spinal arteries leads to rapid deterioration of the joint
E. Evaluation procedures
F. Therapeutic benefits
II. Inflammatory response
A. General
B. Arthritis
C. Inflammation of nerves and nerve roots (Irritation or Suppression)
D. Assessing inflammation
E. Managing inflammation
II. Biochemical changes due to the subluxation complex
A. Connective tissue
B. Inflammation
C. Endocrinology
D. Pharmacologic considerations
Lecture 20 – Skeletal Muscle Fiber Anatomy 

I. Introduction 

II. Skeletal muscle anatomy
A. External fiber
B. Internal fiber
II. Sarcomere protein components
A. Thin fiber – Actin, Tropomyosin, Troponin
B. Thick fiber – Myosin
II. Sarcomere structure (Z line to Z line)
A. Z line or disk
B. I-band
C. A-band
D. H-zone
E. M-line
II. Propagation of the action potential
A. Throughout the skeletal muscle fiber and down the T tubules
B. Triad structure
II. Excitation – contraction – coupling
III. Termination of contraction
IV. Conclusion
Lecture 21 – Skeletal Muscle Mechanical Model 

I. Introduction 

A. Definition of terms (Isotonic, Isometric)
B. Tension development
C. Velocity of contraction
II. Skeletal muscle model
A. Elements
1. Contractile element
2. Series elastic element
3. Parallel elastic element
A. Isometric Contraction
B. Isotonic contraction
C. Isotonic relaxation
D. Isometric relaxation
III. Sarcomere Length – Tension relationship 

IV. Velocity of Shortening – Load relationship 

V. Conclusion 

Lecture 22 – Skeletal Muscle Mechanics II 

I. Introduction 

II. Muscle Twitch
A. Single twitch
B. Multiple twitch (temporal summation, tetany)
II. Skeletal muscle motor unit
A. Alpha motor neuron
B. Muscle fibers enervated
C. Interdigitation
D. Graded response (Recruitment)
II. Tension development
A. Passive tension
B. Active Tension
C. Total tension
II. Conclusions
Lecture 23 – Skeletal Muscle Diversity (Types) 

I. Introduction 

II. Skeletal muscle types
A. Fast glycolytic
B. Fast oxidative – glycolytic
C. Slow oxidative
II. Effects of exercise
III. Conclusions
Lecture 24 – Smooth Muscle 

I. Smooth Muscle 

A. Anatomy
B. Generation of contraction
II. Types of smooth muscle (multi-unit, unitary)
A. Multi-unit These are individual fibers operating independently of all others
B. Unitary smooth muscle – Large sheets of muscle fibers acting as a single unit
C. Contractile process – Process, latch bridge, stress relaxation
D. Regulation of smooth muscle contraction – Calmodulin, myosin light chain kinase
II. Regulation of smooth muscle contraction
A. NMJ of smooth muscle
B. Membrane potential and AP in smooth muscle (Sine wave, spike potential)
C. Source of Ca++ ions responsible for contraction
IV Contractile mechanism 

A. Calcium stores and release
B. Calmodulin
C. Activation of the myosin light chain kinase
D. Phosphorylation of the myosin light chain
E. Regulation of the myosin light chain
F. Cross bridge cycling rate dependent on Ca++ and ATP concentrations
Lecture 25 – Cardiac Muscle 

I. Introduction 

II. Structure of cardiac muscle 

A. Branching
B. Size
C. Contractile proteins
D. T-tubules – one per sarcomere
E. Organelles
F. Intercellular connections
G. Sarcomere size
H. Types of cardiac muscle
II. Excitation – contraction – coupling
A. Role of external calcium (Calcium induced calcium release)
B. Skeletal muscle model
C. Mechanisms of calcium influx
D. relaxation calcium efflux
Lecture 26 – Cardiac Muscle Mechanics; Pressure Volume Loops 

I. Introduction 

II. Cardiac sarcomere length tension relationship
A. The isometric and isotonic condition
B. Review of skeletal muscle length-tension relationship
C. The cardiac muscle length-tension relationship (Frank-Starling Law of the heart, contractility)
II. Cardiac velocity to load curve
A. The isotonic condition
B. Effect of changing afterload
C. Effect of changing preload
D. Contractility
E. Contractility and cardiac performance
II. The cardiac pressure volume loop
A. General relationship – definitions
B. Changes in afterload
C. Changes in preload
D. Changes in contractility
Lecture 27 – Rhythmical Excitation of the Heart 

I. Specialized systems of the heart 

A. Generation of rhythmical impulses
B. Conduction of electrical impulses through the heart
C. Contractions
D. Susceptible to damage by heart disease
II. Special excitatory and conductive systems of the heart
A. Sinal Atrial Node (SA node)
B. Internodal pathways
C. Atrioventricular node (AV node)
D. AV bundle (Common bundle)
E. Left and right bundle branches
F. Purkinje fibers
G. Transmission of Cardiac Action Potential into cardiac myocytes
II. Control of Excitation and conduction in the heart
A. Impulse arises in the SA node
B. AV node and Purkinje fibers can also initiate rhythm
C. AV node intrinsic rate (40 to 60 b/min) SA node (100 b/min)
D. Purkinje fibers intrinsic rate 15 to 40 b/min
E. Normal sinus rhythm = 72 b/min (Vagal inhibition)
F. SA node override
G. Abnormal pacemakers
H. Stokes-Adams syndrome
I. Sympathetic and parasympathetic nerve supply to the heart
Lecture 28 – Body Temperature, Temperature Regulation and Fever 

I. Normal Body temperature 

A. A. Core temperature
A. Skin temperature
II. Heat production
A. BMR
B. Muscle activity
C. Hormones
D. Neurotransmitters
II. Heat Loss
A. Heat transfer from core to skin
B. Heat transfer from skin to environment
C. Insulators
D. Blood flow
E. Mechanisms of heat loss (radiation, conduction, convection, and evaporation)
II. Control of sweating
A. Preoptic area of the hypothalamus
B. Temperature – decreasing mechanism
C. Temperature – increasing mechanisms
D. Acclimatization
E. Temperature control without intact spinal cord
II. Temperature abnormalities
A. Fever
B. Many factors effect tolerance to heat and cold
C. Febrile conditions
D. Heat stress
E. Heat stroke
F. Extreme cold (hypothermia)

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

