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April 2014 
Biological Sciences 
PHYS 12 
Introduction to Human Physiology 
Joe Reyes and Susan Akana 

Simon HanSOnJ~ - " ~ 
David Yee C':;)L -------
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A course in general human physiology which stresses 
the normal function of the human body. This course is 
particularly useful to students planning on entering the 
allied health fields. 
No 
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A course in general human physiology which stresses the analysis of normal function of the human body, 
including the physiology of cells, muscles, the nervous system, sensation, digestion, circulation, 
respiration, metabolism, excretion, endocrines, and reproduction. This course is intended for students 
entering allied health professions. UC, CSU transferable 

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

A. Explain and utilize the basic terminology and concepts of human physiology. 
B. Explain that different physiological mechanisms of the human body are necessary to 

create a working homeostatic regulatory set of mechanisms. 
C. Describe the mechanisms of normal physiological processes and infer how they change in 

response to normal environmental conditions in accordance with basic principles of 
homeostasis 

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

E. Create a working hypothesis to test the relationship of an independent variable on 
dependent measures assessed in the laboratory that are framed and supported by reliable 
physiological literature that examines normal human physiological function. 
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F. Test and measure nonnal human physiological processes such as respiration, the 
electrocardiogram or muscle fatigue, utilizing specific experimentally valid hypotheses to 
compare nonnal human physiological variability and function. 

G. Critically analyze, interpret, and connnunicate, in written laboratory report fonnat, the 
physiological data collected from student -conducted experiments in laboratory report 
fonnat. 

V.CONTENT 
A. Cell physiology 

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

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

B. Musculoskeletal systems 
I. 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 
I. 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 nonnal environmental challenge 

such as exercise or breath-holding 
D. Neural system 

I. Central nervous system 
a. Functional organization ofthe brain; cortex, subcortical nuclei and pathways 
b. Functional organization of the spinal cord 
c. Neurochemistry, Nemst & Goldman-Hodgkin-Katz equations, long-tenn 

potentiation and plasticity 
2. Peripheral nervous system 

a. Autonomic system 
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 nonnal environmental challenge 

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

1. Nephron as the functional unit ofthe kidney 
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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 
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 

1. 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 
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 
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VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. In-class Assignments 
a. Computer-assisted recording of baseline 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 
quantitation of waveform elements with computer software (BioPac) 

b. Quantitation of pulmonary flow rates, volumes and capacities 
c. Chemical and biochemical analysis of physiological fluids/gases such as urine, 

whole blood or respiratory exhalation 
2. Out-of-class Assignments 

a. Problem sets on topics such as environmental disturbance of homeostasis such as 
fasting, exercise or forced breathing and their quantitative assessment 

b. 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 (AP A) format 

c. 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 AP A format 

d. Presentation of fmal proj ect in national conference style (paper or oral 
presentation) 

B. Evaluation 
1. Successful completion of in-class and out-of-class assignments listed above 
2. Weekly 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 
6. Lecture papers and laboratory write-ups assessed with a standard rubric 
7. Final group project paper or oral presentation 
8. Final examination to include multiple choice, true/false, short-answer and essay 

questions 

C. Textbooks and other instructional materials 
1. Widmaier, E.P., Raff, H., Strang, K. T. Vander's Human Physiology - the 

mechanisms of body function, 2014, 13 th edition, McGraw-Hill; ISBN 978-0-07-
337830-5 or latest edition. 

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, 
S20 14) such as OltjdliliIL!illEi,1ml2ID£.&Q!lJ.i1liJ.112J.LfS,gc£illW]l!ilS1l2fJJ!) 

4. Internet resource web sites such as HHMI's synapse formation 

Ted Talks on kinesin dynamics, 
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project (~~:~~~~~~:l;~~~~~~~.~~~~~::~~~) or the American Physiological 
Society education links 

5. Internet literature websites such as PubMed, EBSCO, or Galen 

VII. TITLE 5 CLASSIFICATION 
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 
or 
CREDITINON-DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(b)). 
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