	Contra Costa College


	Course Outline


	Course Number
	BIOSC 134
	Number of Weeks
	18

	Course Title
	Human Physiology
	Lecture Hours By Term
	54

	Prerequisite
	Either BIOSC172L or BIOSC106 and either BIOSC 110 or CHEM 119 or BIOSC 172 and BIOSC 172L
	Lab Hours By Term
	54

	Challenge Policy                    
	
	*Hours By Arrangement
	

	Co-requisite
	
	Units 
	4

	Challenge Policy                    
	BIOSC 106 challenge by exam
	
	

	Advisory
	


	*HOURS BY ARRANGEMENT: 
	
	Hours per term. 

	           ACTIVITIES: (Please provide a list of the activities students will perform in order to satisfy the HBA requirement):

	

	

	


	COURSE/CATALOG DESCRIPTION


	This course is about the function of the human body. It covers all major body systems and the two main integrative systems, the nervous and endocrine systems in detail. Course material progresses from a cellular and molecular level to an organism level. Regulation and integration of functions is emphasized. This is because several mechanisms within the body work in similar fashions and understanding them on a molecular level enables students to comprehend how several functions in different systems occur in the body. For example, study of binding characteristics and receptors can be applied to gated membrane transport channels, receptors for hormones, muscle contraction, action of calcium within cells, activation of second messenger systems, and many others. Integration and interrelation of functions and some pathologies are also covered. Minimal anatomy is covered, mainly as it is needed to understand the function of the heart, the lungs and pleural membranes and the digestive system. Several clinical correlations are also given throughout the course. Hands-on labs help cement student learning of lecture concepts, as well as reinforcing scientific methodologies and reporting practices.


	COURSE OBJECTIVES:

	At the completion of the course the student will be able to:


	1) understand the basic mechanisms of homeostasis feed-back loops using thermoregulation, baroreceptor reflex and glucose regulation as examples;
2) compare the various types of biological macromolecules, including carbohydrates, lipids, proteins and nucleic acids for structure and function;
3) correlate the functions and abundance of cell organelles to the function of the cell;

4) understand and discuss basic steps of transcription and translation in protein synthesis;

5) compare and contrast the levels of protein structure with protein functions in the body;

6) measure and analyze reactions of ligands with protein binding sites using enzymes and competitive substrates;
7) compare and contrast general functions of different proteins and domains;

8) understand and apply the terms hypotonic, isotonic and hypertonic to solutions in relationship to body fluids;

9) calculate molarity and osmolarity values for solutions commonly used intravenously;
10) explore, in lab, the effects of hypo-osmotic, iso-osmotic and hyper-osmotic solutions on red blood cells and raw chicken eggs, with lab prewrite-up of hypothesis of the experiment and reasons for the determination of the hypothesis;
11) compare iso-osmotic solutions in contrast to isotonic solutions; 

12) use, in hands-on experimentation, computer-based digital oscilloscopes, computer-based transducers and analytical software, EKG machines, Doppler for blood flow/pulse, spectrophotometers, pH meters, sphygmomanometers, respirometers, microscopes, and urinometers;

13) explain nerve and muscle resting potentials and action potentials on an ionic basis utilizing the methods of cellular transport involved;

14) explain graded potentials and relate them to temporal and spatial summation; 

15) measure and analyze using hands-on experiments in lab, nerve conduction and muscle contraction from in vitro frog preparations of the sciatic nerve and gastrocnemius muscle, and in vivo and in vitro cardiac muscle, including dissection of these structures; 
16) discuss the basis of contraction in all three muscle types on a molecular level;

17) compare and contrast the electrical events leading to contraction and relaxation in all three muscle types;

18) understand the basic anatomy of the heart and relate it to specific functions such as the actions of papillary muscles and chordae tendinae, and the opening and closing of heart valves;

19) measure, analyze and correlate phases of cardiac cycle to events in the heart/circulation including an EKG that they will perform on themselves; 

20) compare and contrast normal EKG’s with selected abnormal EKG's;

21) perform blood pressure measurements (sphygomamometer and stethoscope) and discuss these and pulse as related to the cardiovascular health of an individual;

22) obtain via direct palpation and analyze pulses from several arteries including the dorsalis pedis, brachial, carotid and radial;
23) listen to heart sounds and relate them to the cardiac cycle; 

24) understand and discuss the various functions of different blood vessels in health and disease as related to peripheral resistance of flow and to the Frank-Starling Law of the Heart in health, exercise and specific disease processes such as heart failure;
25) apply normal morphology/physiology of blood vessels to selected pathologies; 

26) calculate, analyze and predict absorption/filtration processes of bulk flow in different organs and different health states including local inflammation, anaphylaxsis, heart failure, hepatitis, cirrhosis, hypertension and renal insufficiency; 
27) understand the role of the lymphatic system in returning excess filtrate to the blood;
28) describe the flow pathway of the lymphatic vessels through a node for removal of infection and its role in metastatic cancer;
29) visually recognize (microscopically) and discuss functions of blood formed elements;

30) differentiate immune cell types and functions with cellular and humoral immune responses and relate these to various diseases, including AIDS;

31) diagram a humoral immune activation and response;

32) apply Boyle's law and Pouisselle's equation to respiration and to blood flow respectively; 
33) measure and graph the results of experiments to show the effects of pressure, radius, length and viscosity on flow rate of water and relate it to the flow rate of blood;
34) understand and discuss autonomic versus somatic motor responses to stimuli and the neurotransmitters involved;

35) measure, in lab on each other, and relate respiratory volumes, breathing sounds, CO2 levels and buffer action to respiratory and systemic health;

36) correlate blood CO2 and blood pH to disease states, including respiratory acidosis and alkalosis; 

37) correlate respiratory, circulatory and cardiac changes in exercise to overall health; 

38) discuss positive and negative feedback as related to homeostasis and reflexes;

39) diagram particular reflexes including knee jerk reflex performed in lab by each student;

40) describe the basic anatomy of the respiratory system and the digestive system;

41) discuss the main digestive organs and their functions in the ingestion, digestion and absorption phases of the digestive process; 

42) correlate some of the neural and endocrine controls of digestion ;

43) analyze enzyme binding of substrate and overall activity in digestion in lecture and in hands-on lab experiments;
44) measure and analyze the effects of pH and temperature on enzyme function in lab;
45) measure and analyze the specificity of enzyme activity based on various substrates in lab;
46) discuss bile components, production and function and recirculation of bile salts;

47) visualize emulsification of triglycerides by bile salts in lab;
48) analyze bicarbonate and hydrochloric acid production in the digestive system in relation to plasma pH and metabolic alkalosis and acidosis in health and disease; 

49) discuss the main parts of a nephron, their functions and the major hormonal controls of reabsorption in the kidneys;

50) relate H+ regulation and bicarbonate/phosphate/ammonia buffering in the urine to metabolic alkalosis and acidosis and in compensation for respiratory acidosis and alkalosis;
51) understand the role of the kidney in blood calcium regulation, including the roles of parathyroid hormone and calcitonin, bone reabsorption and vitamin D;
52) describe the pathway of vitamin D synthesis from the skin to the liver to the kidney for full activation;
53) relate the risks of low blood calcium with osteopenia and osteoporosis, and describe how healthy bone can be rebuilt with sufficient calcium and calcitonin
54) read, analyze and present scientific data gleaned from scientific periodicals in written and oral form with analysis of the integrity of the study (use of scientific method, controls used, numbers of case analyzed, interpretation of results, and appropriateness of conclusions; 

55) integrate various functions in the body with each other and with particular pathologies including but not limited to: diabetes mellitus (IDDM an NIDDM), hepatitis, cirrhosis, hypertension, hypotension, COPD, multiple sclerosis, nephritis, UTIs, HIV and AIDS, emphysema, asthma, helicobacter infection, antibiotic resistance, and others. 
56) demonstrate an understanding of the endocrinology of the reproductive systems involving control of ovulation and menstrual cycle in females and of sperm production in  males including hypothalamic/pituitary/gonadal axes and feedback loops; 



	


INTENDED STUDENT LEARNING OUTCOMES:

	Students will demonstrate abilities to perform ratio/proportion calculations and metric conversions

	Students will master the function of various cell organelles and membrane transport structures.

	Students will demonstrate knowledge of membrane potentials and ion movement in neurons and in muscle cells.

	Students will demonstrate knowledge of pH, acid/base balance and the actions of kidneys and lungs to regulate this balance

	Students will master the basic functions of the cardiovascular system, nervous system, digestive system, respiratory system, urinary system, and reproductive systems.


  COURSE CONTENT (Lecture): 
	Cytology, cellular respiration and ATP production and protein synthesis, basic chemistry and biochemistry as related to ion concentration gradients, osmolarity, conduction of action potentials, and fluid shifts. Chemical bonds as needed in review. 

	Protein synthesis, structure and function discussed.

	Membrane transport mechanisms and their role in the resting membrane potential of neurons and muscle cells described.

	Neural graded potentials with temporal and spatial summation in the generation of action potentials with recruitment of axons, and secretion of neurotransmitters.

	Sensory- the general senses as located in the whole body with a focus on the skin as a sensory organ for touch, temperature, pain and itch senses vs. the special senses of vision, hearing, equilibrium, smell, and taste.

	Muscle contraction mechanisms, on a molecular level, of muscles including skeletal, cardiac and single unit versus multiple unit smooth muscles will be described. 

	Cardiac cycle, heart anatomy and circulation, blood vessels and components with direct application to blood pressure, EKGs as they correlate to clinical cases of hypertension, congestive heart failure and myocardial infarction.

	 Single-unit and multiple-unit smooth muscle contractions covered with comparisons to skeletal and cardiac muscle. Study of segmentation and peristalsis in the small intestine will be made.

	Tissue fluid/plasma exchange,  oncotic and hydrostatic pressures including in health and in a variety of disease processes including COPD, hypertension, hepatitis, cirrhosis, hypotension, renal failure, inflammation and anaphylaxis.

	Blood and Immunology will be discussed with the role of RBC and how they relate to different forms of anemia, White Blood cells and how they fight various diseases.

	Autonomic nervous system including the roles of the sympathetic vs. parasympathetic on blood pressure, digestion, and cardiac control.

	Reflexes, regulation and feedback systems including nervous, endocrine and neuroendocrine, using thermoregulation, glucose regulation and the baroreceptor reflex as examples.

	Endocrine system- the roles of hormones in regulating digestive and renal processes including insulin, glucagon, aldosterone and antidiuretic hormone. The use of ACE inhibitors to regulate blood pressure through the angiotensin-aldosterone cascade and diuretics to decrease body water volume to alleviate hypertension.

	Respiration system with the mechanisms of respiration, respiratory volumes, ventilation rates and respiratory diseases leading to respiratory acidosis vs. respiratory alkalosis.

	Digestion and absorption- the digestive process and absorptive mechanisms with the secretion of H+ and bicarbonate. Including discussion of clinical usage of antacids, acid reducers, and pancreatic enzyme supplementation.

	Renal physiology- the pressure of filtration and the mechanisms of reabsorption through the nephron. The use of loop vs. K+ sparing diuretics to reduce hypertension and edema. ADH, aldosterone and RAAS control of aldosterone also discussed.

	Acid/base balances relating the respiratory, digestive and urinary functions in the regulation of pH. Metabolic vs. respiratory causes of acidosis and alkalosis with respiratory vs. renal compensation of pH imbalance. Clinical causes of each imbalance with possible mechanisms of treatment included. 

	Reproductive- basic hormonal control of ovulation and menses including the hypothalamic/pituitary/gonadal axes and feedback loops. Basic hormonal control of sperm production. Anatomy of the reproductive systems as needed. Clinical correlations to hormonal contraceptives and some cancers (e.g. prostate, breast).


 COURSE CONTENT (Lab): 
	Metrics, basic chemistry, pH, graphing- Students will measure, weigh and determine metric volumes, measure pH, and design as simple experiment with a hypothesis and methods.

	Protein affinity- Students will measure the affinity of trypsin for two substrates BAPNA and TLCK making a hypothesis as to which will have the greater affinity based on product formation.

	Diffusion and osmosis- Students will perform experiments to measure the diffusion of water, NaCl, and albumin across dialysis bags; diffusion without a membrane, diffusion across an egg membrane and diffusion of hypo/iso/hyper tonic solutions across the red blood cell.

	Sensory systems- Students will test their various reflexes, vision (including pupil dilation/color blindness/depth perception); taste and smell; hearing, the role of the skin as a sensory organ for touch, temperature and identification will be explored.

	Neural conductivity- Students will dissect the sciatic nerve from a frog in order to perform experiments on neural excitability, long term conduction, cold, ether and crushing.

	Skeletal muscle- Students will dissect the gastrocnemius muscle from a frog in order to perform experiments on skeletal muscle contractions including isometric, isotonic, spatial summation, temporal summation and fatigue.

	Cardiac muscle- Students will use a doubly pithed frog to study the frog heart in vivo to examine the Frank-Starling law, the effects of cold, ACh and adrenalin and then remove the heart to show that the heart continues to beat in vitro.

	Smooth muscle comparison- Students will measure and calculate the rate of contraction, relaxation and beats per minute of digestive smooth muscle with the effects of stretch, cold, ACh and adrenalin. This will be compared to cardiac muscle.

	EKG, heart sounds, pulse, blood pressure- Students will measure EKGs, blood pressure, pulse and heart sounds on each other with the effects of body position and exercise changes on BP. 

	Blood flow, blood typing, immunology- Students will measure the rate of water flow out of a pipe to compare the effects of pressure, radius, length and viscosity with the comparison to blood flow rate in the body being made. Students will type their blood and study under the microscope the various white blood cells.

	Respiration and buffers- Student will measure respiratory volumes and breathing rate on themselves and measure the effects of CO2 on breathing after hyper and hypo ventilation; students will determine the buffering value of various solutions.

	Digestion (enzymes) - Students will measure the relative digestion of enzymes with differing pH, temperature and specificity of enzymes.

	Renal system, urinalysis- Students will perform clinical urinalysis on their own urine and pre-set samples for glucose, NaCl, albumin, ketones, blood and pH. Pre-set samples will illustrate a variety of clinical conditions including proteinuria, diabetes mellitus, fasting (ketones and ketoacidosis), and glomerular (slit pore) damage. 


	METHODS OF INSTRUCTION:

	Lecture and individual laboratory instruction, discussion and tutorial sessions, small group activities and cooperative learning, demonstration and active involvement and interaction in all modes with students.

	Hands-on discovery laboratory exercises, with students performing experiments using both animal models (frog) and themselves as laboratory subjects. Writing assignments including a term paper involving research and reading of scientific journal articles and an oral presentation of the term paper subject.

	Laboratory write-ups/critical thinking problems, and math word problems/math worksheets are also used, with emphasis on use of scientific method, use of controls in experiments, analysis of results and appropriate conclusions based on results. 


	INSTRUCTIONAL MATERIALS:


NOTE: To be UC/CSU transferable, the text must be dated within the last 7 years OR a statement of justification for a text beyond the last 7 years must be included. 

	Textbook Title:
	Principles of Human Physiology

	Author:
	Stanfield 

	Publisher:
	Pearson

	Edition/Date:
	5th edition, 2013

	Textbook Reading Level:
	12-14

	Justification Statement:
	(For textbook beyond 7 years)

	
	


	Lab Manual Title 
	Human Physiology Laboratory Manual

	Author:
	Debra J. Barnes, Ph.D.

	Publisher:
	Contra Costa College Bookstore

	Edition/Date:
	2007, revised  2010


OUTSIDE OF CLASS WEEKLY ASSIGNMENTS:

Title 5, section 55002.5 establishes that a range of 48-54 hours of lecture, study, or lab work is required for one unit of credit. 

· For each hour of lecture, students should be required to spend an additional two hours of study outside of class to earn one unit of credit. 
	Title 5, section 55002(a) 2F establishes coursework should call “for critical thinking and the understanding and application of concepts determined by the curriculum committee to be at college level.”
· For degree applicable courses: List one example of critical thinking out-of-class assignments


	       Outside of Class Weekly Assignments
	Hours per week


	Weekly Reading Assignments (Include detailed assignment below, if applicable)
	2


	“Problem of the Week” assignment reading examples:

1 (of 7).  Read chapter 1 of the textbook, and in your own words, discuss three interactions of the body’s internal environment with the external environment.  Be specific about which organ system or systems in the body are involved in these exchanges.  
7 (of 7).  Read the Diffusion and Osmosis lab for next week.  How are we going to study each of these in this lab?  Give a brief description of each way we will do this. 




	Weekly Writing Assignments (Include detailed assignment below, if applicable)
	2


	Journal project:
This is both a paper and an oral presentation based on current journal articles.  The written paper has a minimum of 5 complete pages, typed, double-spaced, with one-inch margins and 12 point type (Times New Roman or Ariel).  The oral presentation should be about 10 minutes.  Overheads, slides, posters or other visual aides are not required, but are permitted.  Only one person may write on a given topic/position. 

Late papers will be penalized 5 points per class period, short papers will be penalized 0 points per page short. 

Pick a topic of current medical or biological interest and research. It can be a disease, condition or other health issue.  Use a minimum of four current (no older than 5 years) scientific journal articles (American Medical Journal, Lancet, Nature, etc.).  These must be scientific medical journals, not books or internet sites.  Many of these journals can be found in the library databases which you can access through the internet. If you have a question about a source, come ask me and I’ll let you know if it counts as a journal article.  The idea is for you to read current research.  Each journal is worth 5 points towards your paper grade for a total of 20 points for this section.  
A fifth source must be included to further research your topic.  It must be no older than 10 years. It can be another science journal, or a book, or an Internet site.  Here is where CDD, American Heart Association, etc. web pages come in.  This is also worth 5 points.  Medical dictionaries do not count as the 5th source.  

Additional sources may also be used after the initial 5 (but please no more than 8-10 total not counting Medical dictionaries or encyclopedias):  More journals, books, as well as Internet sources can be used.  Web sites can be used but only if they are reputable/citable sources:  i.e. American Cancer Society/ American Lung/ Heart/ Diabetes etc.  NOT:  anyone’s personal web page, although these can be useful in finding real links to citable sources.  NO MORE than 2 or 3 websites can be used.  However, the CDC counts as one source, even if you use multiple pages within the CDC. The idea is for you to use medical and science journals as your main sources of information. If you have any questions about your source, PLEASE ask.  These should be no older than 10 years, although if you have one that is older I will consider it.  

A medical dictionary may be used for terms, but is not counted as one of your sources (you must still cite them for information).  

Journal articles pulled directly off the library computers or Internet count as journal articles, but they must be journal articles, not just Internet sources. 

You must turn in a full copy of every resource you use and list your references. 

Each source must actually be used in your paper, and evidence must be presented from each source. 

Quotes from sources may be used, but no more than 25% of a single paragraph or 20% of your total paper may be actual quotes.  The rest of your paper needs to be your analysis of their information, described in your own words.  You must quote anytime you use someone else’s exact words and give the specific source citation. 
If you are not using their exact words, but you are paraphrasing their work, you must still cite them, even though it is not a quotation.  You do not use quotation marks, but you give them credit. 

But remember:  if you use any idea, fact, statistic, or example from someone else’s works, you must cite your source.  If it feels like you are citing someone about every 2-3 sentences, it is about right, or at least once a paragraph.  If you do not cite them, that is plagiarism.  If you do not cite the sources in your paper you will get neither the credit for citation nor the credit for your sources.  If you do not know what needs to be cited, please come check with me.  


	Weekly Math Problems (Include detailed assignment below, if applicable)
	2


	“Problem of the Week” assignment math examples:

1 (of 10). Based upon calculations done in lecture, figure out whether there is net filtration or net absorption in the following two situations.  In addition, use Poiseuille’s equation in both situations to discuss blood flow changes.  
8 (of 8). Write out your answers on another sheet of paper.  Show all math for all problems.  

Given the following values:  ERV = 1900, ERV + TAV =2500, VC = 4200.  Calculate the TAV and IRV.  If they have a breathing rate of 14 breaths/min, what is their minute ventilation?  If they have the normal dead space ventilation of 150, what is their alveolar ventilation? (Show dead space volume as part of the calculation.)  If they start exercising and increase their breath volume to 1200 with 20 breaths per minute, what is their alveolar ventilation now?  Is this better or worse than if they’d increased their breaths per minute to 30 with an air volume of 800 per breath? 


	Lab or Software Application Assignments (Include detailed assignment below, if applicable)
	


	


	Other Performance Assignments (Include detailed assignment below, if applicable)
	


	Term paper: 20 – 30 hours of work; Oral presentation – 2 hours of preparation, 10-15 minutes presentation; take home portions of exam or take home exam – total of 25 to 40 hours


STUDENT EVALUATION: (Show percentage breakdown for evaluation instruments)

	Title 5, section 55002 (a) 2A requires that the grade be based on demonstrated proficiency in subject matter.
· For degree applicable courses: Course requires essay writing, or, in courses where the curriculum committee deems appropriate, problem solving exercises, or skills demonstrations by students.

Title 5, section 55002(a) 2F requires that coursework call for critical thinking and the understanding and application of concepts determined by the curriculum committee to be at college level.

· For degree applicable courses: List (an) example(s) of methods of evaluation that assess critical thinking.




	15
	%
	Essay 

	Term paper and oral presentation


	30
	%
	Computation  or Non-computational Problem Solving Skills

	Problems of the week/Laboratory write-up assignments


	
	%
	Skills Demonstration


	


	40
	%
	Objective Examinations


	Midterm examinations, Quizzes, Final Exam


	
	
	Other (describe)

	15
	%
	Laboratory practical final

	
	%
	

	
	%
	


	  GRADING POLICY: (Choose LG, P/NP, or SC)

	 X
	Letter Grade
	
	Pass / No Pass
	
	Student Choice

	90% - 100% = A 
	70% and above = Pass
	90% - 100% = A

	80% -   89% = B      
	Below 70% = No Pass                                   
	80% -   89% = B

	70%  -  79% = C     
	
	70%  -  79% = C

	60%  -  69% = D    
	
	60%  -  69% = D

	Below   60% = F  
	
	Below   60% = F

	or

	70% and above = Pass

	Below 70% = No Pass

	Prepared by:
	Katherine Krolikowski, Ph.D.
Debra Barnes, Ph.D.

Ellen Coatney, Ph.D.


	Date: 
	November, 2015


Revised form 08/14
