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Bio 242 - Human Physiology
STUDY GUIDE - TEST #1

Winter Semester, 2004

• What is physiology and how does it differ from anatomy?  How does
physiology differ from pathology?

• What are some of the contributions of Galen, Vesalius, Harvey, Lavosier,
Bernard, Banting and Best, Hodgkin and Huxley, and others to the history of
physiology?  (check dictionary, library, and on the web for brief answers]

 
• What are the basic organ systems that make up the human body?  What organs

make up each of these organ systems?  Be familiar with the characteristic
features of the four basic types of tissues of the human body.

• What are the various fluid compartments of the body, the approximate volume
of each fluid compartment, and the approximate ionic composition of each
compartment?  What organ systems keep the extracellular fluid compartments
of the body clean?

• Be familiar with the meaning of the term homeostasis and why is homeostasis
such an important aspect of physiology?  What are the basic components of a
homeostatic control mechanism?  What are some important examples of
homeostatic control mechanism of the body?  What organ systems are
particularly involved in maintenance of homeostasis?

• Be familiar with adaptation as an important process in physiology.  What are
some important examples of adaptations that occur?

• What is the fluid mosaic model of the membrane and what are three or four
items of evidence in support of this model of cellular membranes?  Be familiar
with the basic anatomy and chemical make-up of the plasma membrane of
human cells, including the structure and the functions of each of the
following: phospholipids, peripheral and integral proteins, sodium-potassium
ATPase, voltage-gated channels, chemically-gated channels, etc.

• What are the basic types of cell signaling?  What are second messenger
pathways and how are they involved in cell signaling?  Look over the cyclic-
AMP and calcium  pathways shown in the text.  How do second messenger
pathways function to amplify initial signals?

 
• What is the route of movement of hydrophobic materials such as fat-soluble

vitamins across the plasma membrane?  What is the transmembrane route of
small, polar nonelectrolytes such as glucose?  What is the transmembrane
route of electrolytes such as sodium, potassium, calcium, etc.?  What is the
driving force for transmembrane movement of the various hydrophobic and
hydrophilic materials?

 
• What is facilitated diffusion and how does this process differ from simple

diffusion?  How is change in conformation key to the function of carriers
involved in facilitated diffusion?  Why is it most likely that these carriers do
not rotate in the membrane?
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• Be familiar with primary active transport and a major example of this process.
Be familiar with secondary active transport, an example of this process, and
how it differs from primary active transport.

• What is a membrane potential and how is it established?  Why is the rate of
transmembrane diffusion of potassium higher than that of sodium?  Why is
the rate of transmembrane diffusion of potassium the most important
determinant of the membrane potential?

• Be familiar with the intracellular and excellular concentrations of sodium and
potassium ions (table on p 88).  Also know the relative permeability of the
plasma membrane to these two ions.  Be familiar with the effects of
concentration gradient and electrical gradient on ion movement.  How do
opposing effects of these two gradients result in an ‘equilibrium potential’?
Why are effects of these two gradients in opposition in the case of potassium
and complementary in the case of sodium (as shown on p 90 & 91).

• Be familiar with the Nernst equation and know how the Nernst equation can
be used to estimate the membrane potential.  Know why Nernst equation
calculation based on transmembrane concentrations of potassium are relatively
close to the true membrane  potential.  Why is result far different when the
calculation is based on transmembrane concentrations of sodium?

 
• Be familiar with the Goldman equation and how it basically differs from the

Nernst equation.  What are the approximate ion concentration values and
permeability values used in the Goldman equation?  Be familiar with use of
the Goldman equation to calculate membrane potential, both at rest and during
the action potential.

• Be familiar with the various anatomical and functional types of neurons and
examples of where each is located.  Be familiar with the cellular and
subcellular anatomy of neurons (dendrite; nerve cell body; axon; myelin
sheath; axon ending; synapse; myoneural junction; etc.).

 
• Be familiar with how graded potentials differ from action potentials.  How do

graded potentials have a triggering effect on the nerve impulse?  What portion
of neuron conducts graded potentials and what portion has action potential?
What are the various types of ion channels and what is the function of each?

• Be familiar with the action potential and its major subphases: depolarization,
repolarization, and hyperpolarization.  What events characterize each of these
three subphases?  What are the driving forces for depolarization and
repolarization?  How do changes in permeabilities to sodium and potassium
play a role in depolarization and repolarization?

 
• What accounts for the self-propagating nature of the action potential?  How

does the lateral diffusion of ions affect voltage-gated channels and play a role
in self-propagation of the action potential?

 
• What is meant by saltatory conduction?  How does the presence of a myelin

sheath influence impulse conduction and bring about saltatory conduction?
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Why does the action potential travel faster along myelinated axons than along
unmyelinated axons?

 
• What events occur at the synapse that result in initiation of an action

potential in the post-synaptic neuron?  How are chemically-gated and voltage-
gated ion channels involved?  What ions are involved?  What
neurotransmitters are involved?  Which are inhibitory and which are
excitatory neurotransmitters?  What is the difference between EPSP and
IPSP?  Are these examples of graded potentials?

 
• Be familiar with the functional organization of the nervous system.  What are

the differences between the central nervous system and the peripheral
nervous system?  What are the differences between the afferent and efferent
portions of the peripheral nervous system?  What are the differences between
the visceral and somatic portions of the peripheral nervous system?

 
• Review the basic structure of the cerebrum.  What are the various lobes of the

cerebral cortex and the major functions of each lobe?
 
• Be familiar with how sensory information is sent to the brain.  What role does

the reticular formation play when sensory information comes into the brain?
What is the role of the thalamus in the handling of incoming sensory
information? Does all sensory information directed to the brain first pass
through the thalamus? Explain.

 
• What is meant by spinal-level neural control?  Be familiar with two examples

of spinal-level control, one simple and another that is more complex?  What is
meant by brain stem-level neural control?  Be familiar with three important
examples of brain stem-level control? What is meant by cortical-level neural
control?  Be familiar with six important examples of cortical-level control?

 
• What is the difference between association, projection, and commissural

tracts?  Where are they located are what is the function of each?
 
• Be familiar with the structural and functional differences between the various

divisions of the peripheral nervous system.  How does the somatic efferent
division differ from the visceral efferent division of the peripheral nervous
system?

• What are corticospinal and multineuronal tracts and how are they involved in
the control of movement?

 
• What is the difference between exteroreceptors, proprioreceptors, and

interoreceptors?  What are some examples of each and are they part of the
somatic or visceral portion of nervous system?

 
• What are some examples of proprioceptors? What portion(s) of the brain or

spinal cord interprets sensory signals from these proprioceptors? What are
some examples of somatic sensory receptors? What portion(s) of the brain or
spinal cord interprets sensory signals from these somatic sensory receptors?


