COURSE OUTLINE WINTER 2024

Course:

Physiology

Course Code:

SPH100

Times & Location:

Online Tutorial: Thursdays 8 — 9 p.m. EST/ 5-6 p.m. PT

Course Coordinator:

Dr. Maria Shapoval, ND

Instructors/Teaching

Dr. Maria Shapoval, ND

Assistants:
E-mail: mshapoval@ccnm.edu
ZOOM Link: https://ccnm-

edu.zoom.us/j/89288894493?pwd=0Q20wcEXMSW10MzRkVUZXNmoyZ
TOrQT09

Office Hours:

By appointment

Office Location: Online
Evaluation:
PERCENT TEST DATE / DUE DATE
Participation 10% On-Going
Module Quizzes 10% 16 Weekly Quizzes
Assignments 10% Weekly Completion
Midterm Test 30% February 22, 2024
Final Exam 40% April 11, 2024

Plagiarism and cheating are academic offenses and will be treated seriously by the College. Students
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Course Description:

Physiology (SPH100) is a three-credit, 14-week introductory course that will provide students with
a solid core foundation in basic and applied physiology. The course will emphasize clinical
physiology including mechanisms by which cells and tissues of the body operate to maintain
homeostasis, and the integrative functions of the major systems of the human body in health and
disease.

The application of physiology fundamentals to naturopathic medicine is integrated throughout the
course, providing students with a unique opportunity to learn physiology within the context of
naturopathic medicine.

Course Outcomes:

On completion of the course the student will be expect to:

« Demonstrate knowledge of organ systems function

« Demonstrate knowledge of cellular function

» Demonstrate the ability to integrate physiology from the cellular and molecular level to the organ
system



SPH100 — Physiology

Lecture Schedule

WK | Date Topic Modules

1 Jan 11, 2024 Introduction Introduction to the course

2 Jan 18, 2024 Module 1 and 2 Cells and Tissues, Communication, and
Integration

3 Jan 25, 2024 Module 3 Endocrine System

4 Feb 1, 2024 Module 4 and 5 Neurons and CNS

5 Feb 8, 2024 Module 6 Sensory Physiology

6 Feb 15, 2024 Module 7 and 8 Autonomic and Motor Control, Muscle
Physiology

7 Feb 22, 2024 Midterm Midterm (no tutorial)

8 Feb 29, 2024 Module 9 and 10 Cardiovasc13()8565.18 al)




SPH100 - Physiology
Session Learning Outcomes

Week 1

Date: January 11, 2024

Deadline: Post a brief introduction on fiPlease introduce yourselfo forum before the start of the
tutorial.

Introduction to SPH100 Physiology Course
By the end of this session, the student will be able to:
¢ Navigate Moodle SPH100 course shell and Collaborative Assignment programs
e Discuss plagiarism
e Understand course requirement, including textbook readings, evaluations and
deadlines
e Begin completion of Modules 1

Week 2
Date: January 18, 2024
Deadline: Complete Modules 1 and 2 before the start of the tutorial.

Module 1 and 2: Cells and Tissues, and Communication, Integration and Homeostasis
By the end of this session, the student will be able to:
¢ Name and describe the major body cavities and compartments.
e Explain the four major functions of the cell membrane.
e Draw and label the fluid mosaic model of the cell membrane and describe the
functions of each component.
Compare a phospholipid bilayer to a micelle and a liposome.
Map the organization of a typical animal cell.
Draw, name, and list the functions of organelles found in animal cells.
Compare the structures and functions of the three families of cytoplasmic protein
fibers.
Compare and contrast cilia and flagella.
Describe five major functions of the cytoskeleton.
Name the three motor proteins and explain their functions.
Describe the organization and function of the nucleus.
Explain how protein synthesis uses compartmentation to separate different steps of



List as many organs as you can for each of the 10 physiological organ systems.
Describe three forms of local communication and two forms of long-distance
communication.

Explain the general sequence of events that follow lipophilic ligand binding to
intracellular receptors.

Describe the general sequence of events that follow lipophobic ligand binding to a cell
surface receptor.

Name and describe four major groups of cell surface receptors.

Explain how cascades and signal amplification play a role in signal transduction.

List five ways calcium acts as an intracellular messenger.

Describe the advantages and disadvantages of gaseous second messenger molecules.
Apply the concepts of specificity, competition, affinity, and saturation to receptors and their
ligands.

Explain the role of up-regulation, down-regulation, and pathway termination in modulating cell
responses to receptors and their ligands.



Week 4
Date: February 1, 2024



Explain the behavioral state system and how it is related to the diffuse modulatory
systems and the reticular activating system.

Describe the stages of sleep.

Describe motivation and emotion and how they are related to brain function.
Explain the role of the following in learning and memory: short-term memory,
memory traces, working memory, associative and non-associative learning, and
habituation and sensitization.

Explain the roles of Wernicke’s area and Broca’s area in written and spoken
language.












Compare and contrast compliance and elastance in respiratory physiology, giving
examples of disease states that demonstrate changes in compliance and/or
elastance.

Explain the role of surface tension and surfactants in respiratory physiology.

Map the factors affecting airway resistance, with emphasis on local and reflex control
mechanisms involved in bronchodilation and bronchoconstriction.

Compare and contrast total pulmonary ventilation and alveolar ventilation.

Explain why gas composition in the alveoli remains relatively constant during normal
breathing and how it changes with hyper- and hypoventilation.

Explain the local control mechanisms by which ventilation and alveolar blood flow are
matched.

Compare obstructive and restrictive lung diseases.

List three arterial blood parameters that influence ventilation.

Diagram the normal partial pressures of O2 and CO2 in the atmosphere, alveoli,
arterial blood, resting cells, and venous blood.

Describe all the factors that influence gas exchange between the atmosphere and
arterial blood.

Explain the difference between the concentration of a gas in solution and the partial
pressure of that gas in solution, using O2 and CO2 as examples.

Explain how the Fick equation uses mass flow and mass balance to relate cardiac
output and cellular oxygen consumption.

Explain the role of hemoglobin in oxygen transport from the molecular level to the
systemic level.

Describe the relationship between plasma O2 P and oxygen transport. Draw the
oxyhemoglobin saturation curve, explain the physiological significance of the shape
of this curve, and draw the shifts in the curve that result from changes in pH,
temperature, and 2,3-BPG.

Compare and contrast oxygen transport on fetal and adult hemoglobin.

Write the chemical reaction for the conversion of CO2 to HCO3 —, including the
enzyme that catalyzes the reaction.






Week 13

Describe the anatomy and function of the hepatic portal system.

Describe the major secretions of the pancreas and liver.

Diagram the cellular mechanisms for secretion or absorption of water and ions.
Diagram the digestion and absorption of carbohydrates, proteins, and fats.

Explain the neural and hormonal control of the intestinal phase of digestion.

Explain the role of bacteria in the gut.

Describe the GALT.

Contrast the protective reflexes of vomiting and diarrhea.

Diagram the control pathways that influence hunger and satiety.

Explain how we measure energy use and metabolic rate in humans.

Identify the factors that affect metabolic rate.

Distinguish between anabolic and catabolic pathways, and name as many specific
pathways as possible.

Distinguish between the fed (absorptive) state and the fasted (postabsorptive) state.
Describe the possible fates of ingested nutrients and indicate which is the most
common for each class of biomolecules.

Create a map that summarizes the balance of nutrient pools and nutrient storage for
carbohydrates, proteins, and lipids.

Explain the regulatory significance of push-pull control.

Create a summary diagram for anabolic metabolism of carbohydrates, proteins, and
lipids in the fed state.

Explain the relationship between different forms of cholesterol and cardiovascular
disease.

Create a summary diagram for catabolic metabolism of carbohydrates, proteins, and
lipids in the fasted state.

Explain the roles of insulin and glucagon in the control of metabolism

Create a reflex map for insulin, including mechanisms of action where possible.
Draw a reflex map for glucagon, including mechanisms of action where possible.
Compare type 1 and type 2 diabetes mellitus. Explain how treatments for diabetes
are related to the pathophysiology of the disease.

Create a map for type 1 diabetes to show the body’s responses to elevated plasma
glucose in absence of insulin.

Explain the normal routes of heat gain and loss for the human body.

Map the homeostatic control of body temperature.

Date: April 4, 2024

Deadline: Complete Modules 16 before the start of the tutorial.
Deadline: Quiz 15T Wednesday April 3, 2024

Deadline: Quiz 16 — Tuesday April 9, 2024

Reproduction and Development & Review
By the end of this session, the student will be able to:

Describe the role of sex chromosomes in sex determination.

Describe the bipotential reproductive structures of the early embryo.

Diagram the processes of sexual differentiation in male and female embryonic
development.

Describe and compare male and female patterns of gametogenesis.






