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	Course Outline


	Department & Number
	BIOSC 134
	Number of Weeks
	18

	Course Title
	Human Physiology             
	Lecture Hours
	3

	Prerequisite
	BIOSC 110 or CHEM 119 AND BIOSC 106
	Lab Hours
	3

	Co-requisite
	none
	Hours By Arrangement
	0

	Prerequisite or concurrently
	Only pre-requisites
	Activity Hours
	0

	Challenge Policy                    
	Test out for BIOSC 106 only
	Units
	4

	Advisory
	none


	COURSE/CATALOG DESCRIPTION


	This course is about the function of the human body and 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 and 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. 


	COURSE OBJECTIVE

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


	1) correlate the functions and abundance of cell organelles to the function of the cell;

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

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

4) understand and analyze reactions of ligands with protein binding sites;

5) compare and contrast general functions of different proteins and domains;

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

7) calculate molarity and osmolarity values for solutions commonly used intravenously;

8) be able to compare isoosmotic solutions in contrast to isotonic solutions; 

9) learn to use 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;

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

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

12) analyze nerve conduction and muscle contraction from laboratory results; 

13) discuss the basis of contraction in all three muscle types on a molecular level;

14) compare and contrast the electrical events leading to contraction and relaxation in muscle;

15) 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;

16) analyze and correlate phases of cardiac cycle to events in the heart/circulation including an EKG; 

17) analyze a normal EKG and selected abnormal EKG's;

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

19) obtain and analyze pulses from several arteries including the dorsalis pedis;

20) listen to heart sounds and relate them to the cardiac cycle; 

21) 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;

22) apply normal morphology/physiology of blood vessels to selected pathologies; 

23) calculate, analyze and predict absorption/filtration processes of bulk flow in different organs and different health states; 

24) recognize (microscopically) and discuss functions of blood formed elements;

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

26) diagram a humoral immune activation and response;

27) apply Boyle's law and Pouisselle's equation to respiration and to blood flow respectively; 

28) understand and discuss autonomic versus somatic motor responses to stimuli and the neurotransmitters involved;

29) measure and relate respiratory volumes, breathing sounds, CO2 levels and buffer action to respiratory and systemic health;

30) correlate blood CO2 and blood pH to including respiratory acidosis and alkalosis; 

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

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

33) diagram particular reflexes including knee jerk reflex, and the glucostat; 

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

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

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

37) analyze enzyme binding of substrate and overall activity in digestion;

38) discuss bile components, bile production and function and recirculation of bile salts;

39) analyze bicarbonate and hydrochloric acid production in the digestive system in relation to plasma pH and metabolic alkalosis and acidosis in health and disease; 

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

41) relate H+ regulation and bicarbonate/phosphate/ammonia buffering in the urine to metabolic alkalosis and acidosis;

42) read, analyze and present scientific data gleaned from scientific periodicals in written and oral form; 

43) integrate various functions in the body with each other and with particular pathologies

	


  COURSE CONTENT: (In detail; attach additional information as needed and include percentage breakdown) 
	
	6%
	Cytology, Cellular Respiration and ATP Production and Protein Synthesis 

	
	7%
	Protein Structure and Function  

	
	6%
	Membrane Transport/Resting Membrane Potential 

	
	10%
	Nerve Conduction - graded potentials, action potentials, recruitment, temporal and spatial summation, neurotransmitters 

	
	9%
	Muscle contraction mechanism (molecular level) and types of muscle 

	
	7%
	Cardiac cycle, Heart anatomy and circulation, blood vessels and components 

	
	2%
	Smooth muscle – single and multiple unit

	
	7%
	Tissue Fluid/Plasma exchange - Oncotic and Hydrostatic Pressures

	
	6%
	Immunology

	
	4%
	Autonomic Nervous System 

	
	4%
	Reflexes, regulation and feedback systems including nervous, endocrine and neuroendocrine 

	
	4%
	Endocrine system 

	
	7%
	Respiration

	
	8%
	Digestion and Absorption

	
	6%
	Renal physiology 

	
	7%
	Acid/base balances - relation of respiratory, digestive and urinary functions 


	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. Discovery laboratory exercises, 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. 


	INSTRUCTIONAL MATERIALS


	Textbook Title:
	Principles of Human Physiology

	 Author:
	Stanfield and Germann

	        Publisher:


	Benjamin Cummings

	   Edition/Date:


	3rd edition, 2008

	   Lab Manual: 
	Human Physiology Laboratory Manual

	            Author:
	Debra J. Barnes, Ph.D., revised 2007


	COURSE EXPECTATIONS (Use applicable expectations)


	       Outside of Class Weekly Assignments
	Hours per week


	Weekly Reading Assignments
	4- 8

	Weekly Writing Assignments
	2-5

	Weekly Math Problems
	2- 3

	Lab or Software Application Assignments
	Variable – for some labs, 3 hours/week

	Other Performance Assignments
	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)
	
	29 - 31%
	Problems of the week/Laboratory write-up assignments

	
	22 - 27%
	Midterm examinations and Quizzes

	
	16- 18%
	Term paper and oral presentation

	
	27- 30%
	Final exams (one practical and one lecture final)


	  GRADING POLICY (Choose LG, CR/NC, or SC)


	x
	Letter Grade
	
	Credit / No Credit
	
	Student Choice

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

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

	Below 70% = No Credit


	Prepared by:
	Debra J. Barnes, Ph.D.


	Content Review Date: 
	S09
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