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1. Negative feedback
2. Positive Feedback
D. General Anatomic Orientation Terminology

1. Anatomical position

2. Portions of the body and principle body cavities, including subdivisions;
with arrangement of the membranes

3. Terminology to indicate the body regions and terms of orientation

4. Major planes of the body

5.
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. CELL ANATOMY & PHYSIOLOGY
Note that the review material on organelles may be covered as Camtasia
screencast. Plasma membranes should be covered in class.
A. Microscopy

1. Function of the principle parts of the microscope
2. Definition of magnification and resolving power
3. Demonstrate competency using the microscope — be able to find specific

structures as directed, e.g. nucleolus of an epithelial cell.

B. Plasma Membranes (PM)

1. Fluid mosaic model of membrane structure

2. Functions of the PM

3. Selective permeability of the PM

4 Transport across cell membrane including:
Diffusion: simple and facilitated diffusion, dialysis.
Role of electrical, chemical, and pressure gradients
Osmosis; include hypertonic, hypotonic and isotonic
Filtration with its physiological importance
Facilitated diffusion
Active transport; include the sodium-potassium pump, primary and
secondary active transport
Cotransport: symport and antiport
. Endocytosis; include pinocytosis, phagocytosis, and receptor-mediated

endocytosis

5. Describe the physiological importance and give examples of items 4a-4g
Nature and function of cytoplasm
Structure and function of all membranous organelles
Structure and function of ribosome, cytoskeleton, centrioles, MTOC
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spinous process, superior articulating process, inferior articulating
process, pedicle, lamina, transverse foramen (C), facet for rib tubercle (T),
facet for head of rib (T)

V.
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. Overview of shoulder and hip joints as time permits. Be able to assign any

ligament to a specific joint given its name, e.g. pubofemoral / hip joint
Brief description of bursitis, sprain, dislocation, ankylosis, and the types of
arthritis

MUSCULAR SYSTEM

. Types of muscle tissue - distinguish between skeletal, smooth and cardiac with

respect to: location, structure, arrangement, innervation

. Skeletal Muscle

1. Characteristics including: excitability, contractility, extensibility, elasticity
2. Functions including: movement, maintenance of posture, heat generation

. Hierarchy of skeletal muscle structure from gross to submicroscopic, including:

origin, insertion, fascia, epimysium, perimysium endomysium, fasciculi,
myocytes, myofibrils, sarcomeres with markings, filaments

. Microstructure of muscle cell / fiber / myocyte; including sarcolemma, T-tubule,

sarcoplasmic reticulum, triad, sarcoplasm, mitochondria, nuclei, anatomy and
arrangement / composition of thick and thin filaments (actin, myosin,
tropomyosin, troponin and thin filament activation by Ca**). Use models and
slides

. Motor unit - define and describe structure and function

1. All-or-none principle
2. Graded strength and recruitment

. Neuromuscular junction - describe anatomy and physiology including ACh,

AChE, synaptic cleft, ACh receptor, motor end plate

. Physiology of contraction beginning with receipt of a threshold stimulus by motor

neuron through relaxation of muscle. Include role of stimulus, Ca*?, Ach, AChE,
membrane ion channels (chemical, voltage dependent and independent)
depolarization, depolarization, repolarization, Na/K Pumps, sarcoplasmic
reticulum, Ca-ATP / calsequestrin and thick and thin filament interactions,
refractory period

. Define and describe simple twitch (latent, contraction & relaxation phases),

incomplete & complete, tetany, wave summation, treppe. Include myograms of
each

Describe several factors controlling strength and duration of a contraction
Compare slow oxidative / red, fast glycolytic / white, fast oxidative / pink fibers
with regard to: myoglobin content, glycogen storage, speed, endurance, energy
source, strength, diameter, mitochondria, sarcoplasmic reticulum, number of
myofibrils

. Muscle Energetics

1. Role of glucose and fatty acids as fuels

2. ATP as immediate source

3. Glycogen - glucose - ATP system

4, Creatine phosphate

5. Aerobic and anerobic glycolysis, lactic acid generation
Muscle fatigue: definition and theories regarding cause
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M. Define and describe: origin, insertion, agonist / prime mover, synergist,
antagonist, tonus / posture, flaccidity, atrophy, hypertrophy, isotonic and
isometric contractions

N. ldentify locations on models and functions of human muscles. For muscles
marked with an asterisk, know action / function only.

1. Muscles of facial expression: epicranius, orbicularis oculi, buccinator,
orbicularis oris, zygomaticus, platysma

2. Muscles of mastication: masseter, temporalis, medial pterygoid, lateral
pterygoid

3. MASCRS A AvinY gbeG B{adk3¢te friicheydbm sl stepits|grooip (splatisigroup (splenius,
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2. Generalized neuron structure: dendrites, receptors, perikaryon, nucleus,
Nissl substance, axon hillock, axon, collateral axons, neurilemma, myelin
sheath, telodendria, synaptic knobs and vesicles). Axonal transport.

3. Neuronal classification by structure (unipolar, bipolar, multipolar) and
function; neuron. sensory and motor neurons.

D Define: ganglion, nucleus, tract and nerve

F. lonic Basis For RMP Including: role Of Na/K Pump, Na/K/cation permeability,
gated channels including leakage, chemically/ligand, mechanically, voltage
regulated types.

G. Describe graded potentials, including EPSP, IPSP, temporal and spatial
summation, facilitation, inhibition

H. Action potential generation

1. Multidirectional from point of stimulation

2. Events occurring surrounding generation of an action potential including
stimulus, threshold, depolarization, repolarization, absolute and relative
refractory periods, spatial and temporal summation, all-or-none

I.  Synaptic Transmission

1. Transmission, receptors, neurotransmitters, cholinesterase, recycling
2. Integration as a function of the postsynaptic membrane
3. Examples of effectors and responses

J. Compare continuous and saltatory conduction including the role of myelin

K. Comparisons of types A, B, C neurons by axon diameter, speed, structure,
myelination, and by location

L. Circuit patterns including, convergence, divergence, reverberating, parallel-after-
discharge

X. CENTRAL NERVOUS SYSTEM

A. Major subdivisions and development of forebrain (cerebrum and diencephalon),
midbrain, hindbrain (pons, medulla and cerebellum). Identify/define "brainstem."

B. Structures protecting brain and cord with locations including muscle, bone,
meninges (dura, arachnoid, pia and appropriate spaces), CSF

C. Functions, formation, flow, locations, reabsorption of CSF, including ventricular
system, role of choroid plexuses and arachnoid villi. Define hydrocephalus.

D. Medulla, pons, cerebellum, midbrain, thalamus, epithalamus, hypothalamus,
posterior pituitary, and cerebrum including hemispheres, lobes. Comment on
right vs. lef
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I. Sensory areas in parietal, occipital, and temporal lobes including primary
somatosensory cortex and association areas in various regions of the cortex

J. Cross sectional anatomy and function of the spinal cord including gray matter,
horns, white matter, median sulcus/fissure, central canal, gray commissure,
columns, tracts (fasciculi), meninges

L Longitudinal sectional anatomy and function of the spinal cord including
origination and ending at L2, conus medullaris, cervical and lumbar
enlargements, meninges (filum terminale, epidural, and subarachnoid spaces),
cauda equina, ascending and descending tracts

M. Clinical significance and safety of using L3, L4 as site for lumbar puncture, spinal
anesthesia and analgesia

N. Functions of spinal cord -
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Marieb, Elaine & Hoehn, Katja (2016) Human Anatomy and Physiology, Pearson

Publishers.

Required Laboratory Manual:

Marieb, Elaine, Human A&P Lab Manual Custom for MCCC, Pearson Custom

Publishing.

Other learning materials may be required and made available directly to the student
and/or via the College’s Libraries and/or course management system.
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