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Lecture: 3 weekly (52.5 total)
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Physiology 1 is a general introductory
course in human physiology designed for
students transferring to four-year institutions
and for those intending to enter graduate
level professional allied health programs.
Content ofPhysiology 1 is similar to
Physiology 12 with the main difference
being the increased laboratory instruction
time. This increased lab time allows
students to have a more quantitative and
direct experience with measuring multiple
physiological variables. The increased
laboratory hours also meets the University
of California transfer requirement for
laboratory credit.
Optional
Letter
o

III. CATALOG DESCRIPTION
A course in systems physiology with an emphasis on the quantitative aspects of cellular
and molecular mechanisms contributing to homeostasis of the human organism. This
course is intended for students transferring to four-year institutions and for those entering
graduate level professional allied health programs.

IV. MAJOR LEARNING OUTCOMES
Upon completion of this course a student will be able to:

A. Explain and utilize the basic terminology and concepts of human physiology
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B. Measure and describe in both qualitative and quantitative forms the human
physiological variables that illustrate the processes involved in the maintenance of
a working homeostatic regulatory set ofmechanisms

C. Demonstrate the ability to use the basic physiological laboratory skills, techniques
and procedures on human subjects

D. Create a working hypothesis to test the relationship of an independent variable on
dependent measures assessed in the laboratory, and frame and support this
hypothesis with reliable physiological literature that examines normal human
physiological function

E. Test and measure normal human physiological processes such as respiration,
electro cardiology or muscle fatigue, utilizing specific experimentally valid
hypotheses to compare normal human physiological variability and function

F. Analyze, interpret, and communicate the physiological data collected from
student -conducted experiments

v. CONTENTS
A. Cell physiology

1. Function and organization of the cell
a. Protein synthesis
b. Transport of molecules across the cell membrane

2. Function and regulation of cell community
a. Adhesion types and cell contacts
b. Biochemical energy and communication
c. Surface and nuclear receptors and signal transduction

B. Musculoskeletal systems
1. Contractile elements of actin & myosin in skeletal, smooth and cardiac cells
2. Regulation of force and rhythm generation in excitation-contraction coupling
3. Microscopic and macroscopic skeletal and muscle properties
4. Homeostatic regulation of force generation under basal and load conditions

C. Cardiovascular system
1. Transport of gases and solutes to maintain homeostasis
2. Heart as a mechanical pump and an electrical organ
3. Blood and immune systems
4. Circulation and blood pressure; Frank-Starling law of the heart
5. Neural and endocrine control of cardiovascular function
6. Basal cardiac homeostatic function and response to normal environmental

challenge such as exercise or breath-holding
D. Neural system

1. Central nervous system
a. Functional organization of the brain; cortex, subcortical nuclei and

pathways
b. Functional organization of the spinal cord
c. Neurochemistry, Nemst & Goldman-Hodgkin-Katz equations, long-term

potentiation and plasticity
2. Peripheral nervous system

a. Autonomic system
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1. Parasympathetics
2. Sympathetics

b. Dual innervation
c. Peripheral nerves and ganglion

3. General and special senses; transducing cells and neural pathways
4. Reflex arcs, inhibition and potentiation
5. Basal neural homeostatic function and response to normal environmental

challenge such as light reception, mental arithmetic or memory recall
E. Renal system

1. Nephron as the functional unit of the kidney
a. Filtration, absorption, secretion and excretion as measured by clearance

and Fick equations
b. Counter-current multiplier

2. Kidney structure and function; transport, storage and micturition of urine
3. Basal renal homeostatic function and response to environmental challenges

such as dehydration or over-hydration
F. Respiratory system

1. Functional and anatomical mechanics of the pulmonary tree and ventilation
2. Gas exchange
3. Basal respiratory homeostatic function and response to environmental

challenges such as exercise and chronic obstructive pulmonary disease
G. Gastrointestinal system

1. Functional and anatomical mechanics of the digestive tube and accessory
organs

2. Digestion, absorption, secretion and motility function and regulation
3. Central, gastric and intrinsic neural and hormonal control such as enzyme

mechanisms, negative feedback inhibition and reflexes, absorption, secretion
and motility function and regulation

4. Energy balance: metabolism of carbohydrates, lipids and proteins and caloric
energy expenditure

5. Basal gastrointestinal homeostatic function and response to environmental
challenges such as meal intake and fasting

H. Blood and the immune systems
1. Formed elements of erythrocytes and leucocytes
2. Regulation of cell generation, circulation and activation
3. Clotting and clot dissolution dynamics
4. Nonspecific and specific immune defenses

a. Surface barriers and sentry cells
b. B (bursa-derived) cell functions and regulation
c. T (thymus-derived) cell functions and regulation

5. Basal immune function and response to environmental challenge such as
infection or tissue injury

I. General endocrine systems
1. Functional and anatomical mechanics of central neural integration
2. Receptors: signal transduction in. cell membrane and nuclear receptors
3. Thyroid and parathyroid
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4. Adrenal gland; medulla and cortex
5. Pancreas; endocrine and exocrine
6. Liver
7. Growth; bone and soft tissues
8. Basal homeostatic regulation and integration of endocrine systems and in

response to environmental challenges such as stress
J. Reproductive systems

1. Homeostatic feedback and feed-forward circuits
2. Genetics; mitosis, meiosis and gene-sorting
3. Functional and anatomical organization of the male reproductive system
4. Functional and anatomical organization of the female reproductive system
5. Fertilization, pregnancy and lactation

K. Methodologies
1. Experimental design

a. Hypothesis
b. Independent and dependent variables
c. Control variables
d. Confounding variables
e. Quantization and communication of results
f. Formats of scientific communication

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. In-class Assignments
a. Computer-assisted recording ofbaseline bioelectrical signals from a

human subject in a basal state and in response to an environmental
challenge (such as exercise, breath restriction, or cold) with electrodes and
transducers followed by quantization ofwavefonn elements with
computer software (BioPac)

b. Laboratory assignments requiring quantization ofpulmonary flow rates,
volumes and capacities

c. Chemical and biochemical analysis ofphysiological fluids/gases such as
urine, whole blood or respiratory exhalation

d. Discussions of laboratory experimental designs, methodology and
limitations.

e. Optional - Field trips to local conferences, research labs or clinical
facilities

2. Out-of-class Assignments
a. Textbook and other reading
b. Problem sets on topics such as environmental disturbance of homeostasis

such as fasting, exercise or forced breathing and their quantitative
assessment

c. Research papers on physiological topic of choice with the thesis supported
with citations and a bibliography including primary, peer-reviewed journal
articles in American Psychological Association (APA) fonnat
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d. Laboratory write-ups on physiological exercises where data is collected to
test a hypothesis and the conclusion is supported or refuted with citation to
primary, peer-reviewed journal articles in APA format

e. Presentation of final project in both a national conference style poster
presentation and as a written paper, on topics such as "The effects of
musical tempo on heart rate" or " The effect ofvoluntary hyperventilation
on the dive reflex"

B. Evaluation
1. Successful completion of in-class and out-of-class assignments listed above
2. Periodic quizzes on terminology, concepts and physiological equations
3. Computer data acquisition readiness checklist exercise with software (BioPac)
4. Problem sets evaluated for quantitative and qualitative merit
5. Midterm examination including multiple-choice, true/false, and/or matching

questions as well as short-answer and essay questions on topics covered in
class and readings

6. Research papers and laboratory write-ups, evaluated for quality of reference
sources and clarity of experimental design and communication

7. Final group project poster presentation and paper, that clearly communicates
in standard scientific format the design, quantitative results, analysis and
background of the student initiated experiments

8. Final examination to include multiple choice, true/false, short-answer and
essay questions on topics covered in class and readings

C. Textbooks and other instructional materials
1. Guyton, AC and Hall, JE., Textbook ofMedical Physiology, 2011 12th

edition, Saunders Company; Philadelphia ISBN 978-1-4160-4574-8.
2. Laboratory Manual, Reyes and Hanson, under revision, CCSF published, with

instructor-provided supplements and updates such as demand pacemakers or
gene therapy in cartilage repair

3. Instructor website with lecture notes and CCSF student data archive (1997-to
present, 82014) such as (https://sites.google.com/a/mail.ccsf.edu/physiology/).

4. Internet resource websites such as HHMI's synapse formation
(http:www.hhmi.org/biointeractive/building-brains-molecular-Iogic-neural
circuits), Ted Talks on kinesin dynamics,
(http:www.ted.com/talks/david_bolinsky_animates_a_cell ), NIMH's
connectome project (http:www.humanconnectomeproject.orgl) or the
American Physiological Society education links (http:www.the-aps.org/).

5. Internet literature websites such as PubMed, EB8CO, or Galen
6. BioPack Student Lab data acquisition system and associated software.

available from BIOPAC systems Inc, Goleta, CA.

VII. TITLE 5 CLASSIFICATION
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a».
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