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Title:
Human Anatomy & Physiology II
Course Number:
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Credits:
4

Date:
February 2011
Institution:
Clackamas Community College

Outline Developed by:
Barry Kop
Type of Program:
Lower Division Collegiate
Course Description:
Lab course covering structure function of the muscular, cardiovascular, lymphatic and respiratory systems.  Animal organ dissection required.
Course Objectives:
Present and explore the muscular, cardiovascular, lymphatic and respiratory systems.
Student Learning Outcomes:

Upon successful completion of this course, students should have:
1. General knowledge of the anatomical and physiological components comprising muscular, cardiovascular, lymphatic and respiratory systems. (SC1)

2. An awareness of the basic anatomical components and associated physiological interrelationships found between the various body systems. (SC1) (SC2)

3. A working vocabulary associated with the anatomy and physiology of the human body. (SC1)

4. Higher cognitive skills in the comprehension, application, analysis, synthesis, and evaluation of physiological principles applied to the human organism. (SC1) (SC2) (SC3)

5. Examine the relationship of the course material to the ethical and social implications of health and its impact on society. (SC2) (SC3)

Length of Course:
33 lecture and 33 lab hours
Grading Method:
Letter grade (A-F) or Pass/No Pass
Prerequisites:
Pass BI-231
Major Topic Outline:
I. Muscular System
A. Introduction 
1. Functions of muscle tissue

2. Characteristics of muscle tissue

3. Role of connective tissue

B. Comparison of skeletal, cardiac, and smooth muscle

1. Location

2. Cellular structure and appearance

3. Rate of contraction

4. Nervous system

C. Subdivisions of muscle tissue

D. Skeletal muscle physiology

1. Cell membrane structure
2. Sarcoplasmic reticulum

3. Actin, myosin, troponin, tropomyosin
4. Review of properties of irritability and conductivity as applied to muscle tissue including the chemistry of these properties

5. Review of nerve transmission to muscle

a. Acetylcholine and acetylcholinesterase

b. Neuromuscular junction

c. Motor end plate

6. Sliding filament theory of muscle contraction

7. Energy relationships in muscle contraction

a. ATP

b. Creatine phosphate

c. Aerobic and anaerobic respiration

1. End products

2. Energy production

d. Muscle fatigue

E. Twitch contraction

1. Latent period

2. Contraction period

3. Relaxation phase

4. Refractory period

5. Treppe

6. Summation

7. Tetany

F. Motor unit and recruitment

G. Comparison of slow-twitch fatigue-resistant fibers, fast-twitch fatigable fibers, and fast-twitch fatigue-resistant fibers

H. Comparison of single-unit smooth muscle and multi-unit smooth muscle

I. Dissection, identification attachments and actions of muscles

1. Muscles of facial expression

2. Muscles of the head and neck

3. Muscles of the anterior trunk

4. Muscles of the abdominal wall

5. Superficial and deep muscles of the posterior trunk and shoulder

6. Muscles of the arm and forearm

7. Muscles of the rump

8. Anterior, posterior, and anterolateral muscles of the thigh and leg

II. Cardiovascular system

A. Blood

1. Functions

2. Components

a. Plasma

1. Water and its function

2. Groups of proteins and their functions

b. Formed elements
1. Erythrocytes

c. Site, process, and control of formation

d. Destruction of erythrocytes

1. Leukocytes

a. Granulocytes—site, process, control of formation and function of neutrophils, eosinophils, and basophils

b. Agranulocytes—site, process, control of formation and function of lymphocytes and monocytes

2. Thrombocytes

a. Site, process, control of formation, and structure

e. Hemostatus

1. Vascular spasm

2. Platelet plug

3. Coagulation

a. Extrinsic pathway

b. Intrinsic pathway

c. Clot retraction or syneresis

d. Fibrinolysis

e. Thrombosis and emobolism

f. Blood typing

1. Antigen and antibody basis

2. ABO system

3. Rh system

a. Hemolytic disease of the newborn—cause and prevention

B. Vessels

1. Histology

a. Tunica intima

b. Tunica meda

c. Tunica adventitia

2. Structure and function

a. Arteries

1. Elastic

2. Muscular

b. Arterioles
1. Vasoconstriction and vasodilation

c. Capillaries

1. True capillaries

2. Thoroughfare channels

3. Continuous capillaries

4. Fenestrated capillaries

d. Venules

e. Veins

1. Blood reservoir

2. Capacitance vessel

3    Aids to venous return

3.  Identification

a. Major arteries and veins

b. Major pathways from one body part to another

C. Heart

1. Location

2. Membranes

3. Vessels associated with the heart

4. Chambers of the heart

a. Flow of blood through the heart

5. Valves

a. Atrioventricular valves

1. Tricuspid

2. Bicuspid or mitral

b. Semi-lunar valves

1. Aortic

2. Pulmonary

6. Coronary circulation

7. Cardiac cycle

a. Systole

b. Diastole

8. Sympathetic and parasympathetic control

9. Conduction system of the heart

a. Role of the intercalated disc

b. Self-excitability

c. SA node

d. AV node

e. AV bundle (bundle of His)

f. Bundle branches

g. Purkinje fibers

h. Electrocardiogram

1. Deflection waves

a. Physiological basis

D. Special Areas of circulation

1. Systemic

2. Coronary

3. Heptatic-portal

4. Pulmonary

5. Fetal-structure, function, and fate of:

a. Placenta

b. Foramen ovale

c. Ductus arteriosus

d. Ductus venosus

e. Umbilical arteries and veins

f. Blood flow through the fetal heart

g. Fetal erythroctyes count

h. Fetal hemoglobin

1. Structure

2. Relationship to 2, 3-DPG

E. Cardiac physiology

1. Comparison of skeletal and cardiac muscle myograms

2. Absolute and relative refractory periods of cardiac muscle and their biochemical cause

3. Cardiac cycle

a. Pressure relationships

b. End-diastolic and End-systolic volumes

c. Isovolumetric ventricular contraction and relaxation
d. Stroke volume

e. Cardiac output

1. Starling’s Law of the Heart

2. Calculation of cardiac output

3. Factors affecting cardiac output

F. Blood flow, blood pressure, hypertension and hypotension

1. Blood flow

a. Peripheral resistance

1. Factors determining peripheral resistance

2. Relationship to blood flow

b. Autoregulation

c. Collateral circulation


2. Blood pressure


a.   Relationship of peripheral resistance


b.   Relationship of blood volume


c.   Control of blood pressure



1.  Nervous system



2.  Chemical control



a.   Hormonal




1.  Adrenal medulla




2.  Atrial natriuretic factor



3.  Antidiuretic factor (ADH)



4.  Aldosterone


3.  Renal



a.  Renin-Angiotensin



b.  ADH and Aldosterone

  

d.  Hypertension




1.  Primary




2.  Secondary




3.  Effects



e.  Hypotension and shock




1.  Stages




2.  Types



3.  Tissues damaged


G.  Capillary dynamics



1.  Fluid compartments



2.  Starling’s Law of the Capillary




a.  Forces acting to move fluid into and out of the capillary




b.  Role of the Lymphatics




c.  Edema





1.  Imbalances of capillary dynamics that cause edema





2.  Comparison of exudates and transudate

III.  Lymphatic System

A.  Functions

B. Components

1.  Diffuse Tissue

2. Nodules

a.  Peyer’s patches

b. MALT

3. Lymphatic organs

a.  Lymph nodes

1. Structure
2. Function

3. Location

b.  Spleen

c. Thymus Gland

d. Tonsils

C. Vessels

1. Capillaries—comparison to blood capillaries

2. Lymph veins and Lymphatics

a.  Route of drainage

b. Entry into cardiovascular system

c. Disgestive Lymphatics

D. Lymph

1.  Composition

2. Movement of fluid

3. Relationship to edema

III. Respiratory System

A. Anatomy and Physiology

1. Nose

2. Pharynx

3. Larynx

a. Voice production

b. Cartilage supports

4. Trachea

a. Support

b. Epithelial lining

1.  Mucociliary elevator
5. Primary and secondary bronchi

6. Bronchioles

a. 1.1respiratory
b.  alveolar ducts

7. Lungs

a. Subdivisions

b. Serous linings

c. Alveoli

d. Bronchopulmonary segments

B. Pulmonary ventilation

1. Pressure/volume relationships

2. Role of diaphragm and intercostal muscles

3. Surfactant

4. Respiratory volumes

a. Tidal

b. Dead space

c. Inspiratory reserve volume

d. Expiratory reserve volume

e. Residual volume

f. Vital capacity

C. External respiration

1. Partial pressure

2. pO2 and pCO2

3. Pressure gradients

4. Gas solubilities
5. Respiratory membrane

6. Surface area

7. Alveolar airflow-blood flow coupling

D. Internal respiration

E. Transportation of respiratory gases

1. Oxygen

a. Hemoglobin

1. Saturation

a. Effect of Ph

b. Effect of temperature

c. Effect of pO2

d. Effect of 2, 3-DPG

e. Effect of pCO2

2. Carbon dioxide

a. Conversion to carbonic acid and bicarbonate

1. Carbonic acid-sodium bicarbonate buffer system

2. Relationship of pCO2 to blood pH

3. Respiratory acidosis and alkalosis

F. Control of respiration

a. Neural

b. chemical
CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:   BI-232
COURSE OUTLINE MAPPING CHART
Human Anatomy & Physiology II
 Mark outcomes addressed by this course:

· Mark “C” if this course completely addresses the outcome. Students who successfully complete this course are likely to have attained this learning outcome.

· Mark “S” if this course substantially addresses the outcome. More than one course is required for the outcome to be completely addressed. Students who successfully complete all of the required courses are likely to have attained this learning outcome.

· Mark “P” if this course partially addresses the outcome. Students will have been exposed to the outcome as part of the class, but the class is not a primary means for attaining the outcome and assessment for general education purposes may not be necessary.

 As a result of completing the AAOT /ASOT general education requirements, students will be able to:

	WR: Writing Outcomes
	

	1. Read actively, think critically, and write purposefully and capably for academic and, in some 
              cases, professional audiences.
	P

	2. Locate, evaluate, and ethically utilize information to communicate effectively.
	

	3. Demonstrate appropriate reasoning in response to complex issues.
	P

	SP: Speech/Oral Communication Outcomes
	

	1. Engage in ethical communication processes that accomplish goals.
	

	2. Respond to the needs of diverse audiences and contexts.
	

	3. Build and manage relationships.
	

	MA: Mathematics Outcomes
	

	1. Use appropriate mathematics to solve problems.
	P

	2. Recognize which mathematical concepts are applicable to a scenario, apply appropriate 
    mathematics and technology in its analysis, and then accurately interpret, validate, and
    communicate the results.
	P

	AL: Arts and Letters Outcomes 
 
	

	1. Interpret and engage in the Arts & Letters, making use of the creative process to enrich the quality of
    life. 
	

	2. Critically analyze values and ethics within a range of human experience and expression to engage 
    more fully in local and global issues. 
	

	SS: Social Science Outcomes
	

	1. Apply analytical skills to social phenomena in order to understand human behavior.
	

	2. Apply knowledge and experience to foster personal growth and better appreciate the diverse social
    world in which we live.
	

	SC: Science or Computer Science Outcomes
	

	1. Gather, comprehend, and communicate scientific and technical information in order to explore 
    ideas, models, and solutions and generate further questions.
	S

	2. Apply scientific and technical modes of inquiry, individually, and collaboratively, to critically
    evaluate existing or alternative explanations, solve problems, and make evidence-based decisions 
    in an ethical manner.
	S

	3. Assess the strengths and weaknesses of scientific studies and critically examine the influence of 
    scientific and technical knowledge on human society and the environment.
	S

	CL: Cultural Literacy Outcome

	

	1. Identify and analyze complex practices, values, and beliefs and the culturally and historically 
              defined meanings of difference. 
	

	IL: Information Literacy Outcomes

	

	1. Formulate a problem statement.
	

	2. Determine the nature and extent of the information needed to address the problem.
	

	3. Access relevant information effectively and efficiently.
	

	4. Evaluate information and its course critically.
	

	5. Understand many of the economic, legal, and social issues surrounding the use of information.
	


�  “Arts and Letters” refers to works of art, whether written, crafted, designed, or performed and documents of historical or cultural significance.


� Must be embedded in a course that meets the outcomes for Arts and Letters, Social Science, or Science/Computer Science. 


� Must be embedded in the general education required Writing courses     Revised 2010-2011 to reflect Statewide AAOT outcomes





