
BIO 553, Spring 2020 

Advanced Systemic Physiology: Control Systems  

Ross Hall 0280, MW 3:35pm-4:50pm and Online 
 

Faculty:  Dr. Nicholas Pullen 

  Office Hours: Mondays & Wednesdays 8:30-10am, and by appointment  

  Office Location: Ross Hall 2536 (and check my Research Lab, Ross 1631) 

  Telephone: office: (970) 351-1843 

                    lab: (970) 351-2093 

  email: nicholas.pullen@unco.edu  

  For online students, we can also use Zoom if desired. 

 

Prerequisite: BIO 210 and CHEM 381 or CHEM 481 

 

Course Description: In-depth examination of the physiological control systems in the human. (Catalog) 

 

Course Purpose:  This course will offer a robust opportunity to develop knowledge of the cellular and molecular 

mechanisms that underlie biological control systems in the human body. Disease, by definition, is a 

dysfunction/loss of homeostatic control.  We will explore the processes for developing experimental plans in the 

relevant systems, how disease symptoms indicate specific pathways, and various solutions to problems in 

homeostatic maintenance.  BIO 553 supports the professional development of Ph.D.-level scientists, future 

clinicians, and highly-qualified dual enrollment science teachers.   

 

Required Text: Medical Physiology, 3rd ed.  by Boron &  Boulpaep (2017) Elsevier. ISBN: 978-1-4557-4377-3  

 

General Course Materials, Expectations, Time Commitment:  

This is a graduate-level course designed for you to develop content expertise in certain 

biomedical topics; therefore, I expect all participants will maintain independent 

learning habits and curiosity for the subject matter.  I expect that you will complete all 

assigned readings, and that you will undertake additional independent research in 

literature and other popular sources for all the material.  Following the federal 
definition of a credit hour (link), you should expect to spend 9-hours per week working 

with BIO 553 content.   

• We will use the Boron & Boulpaep text as our guide. 
• For the immunology modules I use Janeway's Immunobiology, 9th ed., as a main 

source for material.  However, the materials provided through lecture for those modules will be the basis for 
assessment. 

• Supplementary primary literature, videos, and other free resources will be posted in the relevant modules. 
• Lectures as PowerPoint slides are posted with respective modules as they are conducted.  While slides are 

posted early, note that these are drafts that will be updated as the course progresses. You should frequently 
check for the latest versions.  After I have delivered a lecture, slides will not change. 

• The discussions we undertake, usually about primary literature and relevant biomedical advances/news, are 
also a great learning resource. 

 

 

 

 

 

 

https://nicholaspullen.youcanbook.me/
https://nicholaspullen.youcanbook.me/
mailto:nicholas.pullen@unco.edu
mailto:nicholas.pullen@unco.edu
http://unco.smartcatalogiq.com/en/current/Graduate-Catalog/Graduate-Course-Descriptions/BIO-Biology/500/BIO-553
http://unco.smartcatalogiq.com/en/current/Graduate-Catalog/Graduate-Course-Descriptions/BIO-Biology/500/BIO-553
https://www.hlcommission.org/Policies/assignment-of-credits.html
https://www.hlcommission.org/Policies/assignment-of-credits.html


Course Objectives: With successful completion of this course you will be able to: 

• Identify gross anatomical, histological, and physiological components of the following: central and 
peripheral nervous systems, endocrine system, muscle tissues, immune system, and reproductive system. 

• Interpret physiological data.  
• Construct models of control systems and homeostasis from the contexts of each of the systems and tissues 

addressed in this course. 
• Demonstrate the ability to find relevant primary scientific literature. 

• Critique primary literature in cellular physiology, systems and organismal physiology, and biophysics. 
• Develop logical and cogent hypotheses and experimental plans. 
• Connect symptoms of various diseases to the dysfunction of specific physiological systems. 

 

There are content-specific learning objectives on the front page of each module in Canvas, and these are a great 

starting point for you if you make study guides for each exam. 

 

Course Schedule: *check Canvas for specific due dates and times on assignments 
 
Day 

 
Lecture Topic 

 
Boron Chapters 

 
Module Assignments* 

M Jan 13 Intro., Review, Homeostasis Principles 1, 3, 5 1 Primary Lit. 

W Jan 15 Nervous system Organization & Development 10 2 Quiz 1 
M Jan 20 MLK DAY - NO CLASSES    
W Jan 22 Neurons, Glia, and Their Functions  11, 12    
M Jan 27 Neurons, Glia, and Their Functions    Annotated Bib. 1 
W Jan 29 Synapses 7,13 3 Neuro Paper Discussion 
M Feb 3 General properties of sensory systems (tentative)  15, 16   Quiz 2 
W Feb 5 EXAM 1 – Intro and the Nervous System      
M Feb 10 Autonomic Nervous Control 14 4  
W Feb 12 Hypothalamus & Pituitary 47, 48 5  
M Feb 17 Hypothalamus Pituitary 47, 48   Endo Paper Discussion 
W Feb 19 Thyroid & Parathyroid Physiology 49, 52 6 Quiz 3 
M Feb 24 Adrenal Physiology 50    
W Feb 26 Endocrine Pancreas 51 (43)    
M March 2 Endocrine wrap-up and discussion     Quiz 4 
W March 4 EXAM 2 – Endocrine Control     Annotated Bib. 2 
M March 9 Neuromuscular Junction 8 7  
W March 11 Skeletal Muscle 9    
M March 16 SPRING BREAK  SPRING BREAK   SPRING BREAK 
W March 18 SPRING BREAK  SPRING BREAK   SPRING BREAK 
M March 23 Sources of Energy and Muscle Fatigue 60   Quiz 5 

W March 25 Muscle & Exercise wrap-up and discussion     Muscle Paper Discussion 

M March 30 Male Reproductive System 54 8  
W April 1 Female Reproductive System 55    
M April 6 Pregnancy  56 9 Annotated Bib. 3 
W April 8 Pregnancy  57   Quiz 6 
M April 13 Reproductive Physiology wrap-up and discussion      
W April 15 EXAM 3 – Muscle and Reproduction      

M April 20 Cells and Organs of Immunity 18 10 Immuno paper Discussion 

W April 22 Innate Immunity supp.   OPTIONAL: draft  

M April 27 Adaptive Immunity supp. 11 feedback  

W April 29 Influences of the Immune System on the Organism    Quiz 7; concept map 
F MAY 8 FINAL EXAM 10:45AM-1:15PM COMPREHENSIVE  Final Term Paper 

 

 

 

 

 



Course Assessments: 
Unit Exams (150-points): There are three scheduled unit exams in this course consisting of multiple choice, short 

answer, essay, and modeling/drawing type questions.  The content of each unit exam will generally cover the 

following: Exam 1 – Cellular Principles and Nervous System Physiology; Exam 2 – Major Endocrine Systems; Exam 

3 – Muscle and Reproductive Physiology.  These are timed (50-60 minutes), and the dates will only change if there 

is some circumstance preventing UNC from being open to normal business.  

 

Final Exam (100-points): The final exam for this course is comprehensive.  It will be similar in structure to the unit 

exams, but longer. Fundamental Immunology will be new content on the final, and thus receive greatest 

representation of any single topical area; however, the majority of points on this exam will be for all the other 

topics together. Failure to take the final will result in an “F” grade for the course regardless of overall course points 

already earned.   
 

Quizzes (60-points): Occasionally there will be a short quiz.  These are a mix of low-order and high-order questions, 

and they will generally cover the material most recently discussed. Material about to be discussed will be included 

in quizzes to gauge the prior knowledge of the class. These are not timed, and the lowest quiz grade is dropped. 

 

Annotated Bibliography (30-points): Throughout the semester you will work in groups of 3 or 4 to write a review of 

the recent literature on a topic of their choosing.  Ideally, the topic will be relevant to the systems discussed in this 

course.  The topic must be very specific (for example, study a specific mechanism contributing to a disease), focus 

on cellular and biochemical research, and be approved by me.  To help ensure a well-polished work, annotated 

bibliographies and brief presentations to the class will be required as evidence of progress throughout the 

semester. Typically, the group will include new references with brief (a couple sentences) annotations about how 

each reference contributes to the work. Only primary literature published within the last 5-years will count.  A 

detailed rubric is found in Canvas. 

 

Term Paper (50-points): This is the final product related to the annotated bibliography.  This paper should take the 

form of a review paper ready for submission to a peer-reviewed journal.  The topic is open, but it would be best if it 

addresses something relevant to the systems discussed in this course.  A detailed rubric is found in Canvas. 

 

Discussions/Summaries/Activities (60-points): Throughout the semester you are required to participate in 

discussion of primary literature and/or provide other summary assignments regarding particular topics (e.g., a 

concept map on immunity). The discussions will take place in person and use the rubrics for each paper/activity 

posted in Canvas.  Since this is a smaller, graduate-level class, we will focus on discussing literature and open-

ended questions more than you might be used to.  You should feel free to voice relevant ideas, opinions, and 

questions, and you should never judge another individual for their participation.   

 

 

Method of Evaluation:  

 

 Assessment  Points 

 Unit Exams  150 (3x50) 

 Final Exam  100 

 Quizzes (1 drop) 60 (6x10) 

 Annotated Bib.  30 (3x10) 

 Other Activities 60 (6x10) 

 Term Paper  50   

     Total  450 

 

 

 

Point Range Assigned Letter Grade 
403-450 A 

358 up to 403 B 
313 up to 358 C 
268 up to 313 D 

<268 F 



Disability Resources: It is the policy and practice of the University of Northern Colorado to create inclusive 

learning environments.  If there are aspects of the instruction or design of this course that present barriers to your 

inclusion or to an accurate assessment of your achievement (e.g. time-limited exams, inaccessible web content, use 

of videos without captions), please communicate this with me and contact Disability Resource Center (DRC) to 

request accommodations.  

Office: (970) 351-2289, Michener Library L-80.  

Students can learn more here: www.unco.edu/disability-resource-center  

 

Technology: This course uses Canvas.  Therefore, it is expected that you will independently maintain access to and 

software on a device capable of this format.  Sometimes, I will post quick lessons to the Canvas course as YouTube 

videos.  As part of your participation in certain discussions and other formative assessment activities, you will be 

required to produce presentations and/or lead discussions in class. 

 

Communication:  All participants in this course are expected to maintain professional interactions.  Your ability to 

be a collegial participant in our academic community plays a major role in my assessment of class activities like 

discussions, and out-of-class evaluations such as reference letters and annual progress reports.  I will respond 

within 24-hours of direct communication. I prefer direct email.  I strongly encourage using your UNC email and/or 

Canvas for communication since alternative email addresses are often filtered as spam.  If you have a question 

about course content between class meetings, I encourage you to post it in the general discussion on Canvas, 

because it is helpful for other students since they might have a similar question.  Personal matters such as grades 
and technical problems should not be posted on the discussion boards.  If you want to have a longer real-time 

discussion, please contact me a couple days ahead of time to schedule a phone call or Zoom conference. 

 

Honor Code: all members of the University of Northern Colorado community are entrusted with the responsibility to 

uphold and promote five fundamental values: Honesty, Trust, Respect, Fairness, and Responsibility. These core 

elements foster an atmosphere, inside and outside of the classroom, which serves as a foundation and guides the UNC 

community’s academic, professional, and personal growth. Endorsement of these core elements by students, faculty, 

staff, administration, and trustees strengthens the integrity and value of our academic climate. 

 

UNC Policies: UNC's policies and recommendations for academic misconduct will be followed. For additional 

information, please see the Student Code of Conduct at the Dean of Student’s http://www.unco.edu/dean-of-

students/offices-resources/student-rights-responsibilities/. In the case of academic appeals, university procedures 

will be followed. For information on academic appeals, see 

http://www.unco.edu/registrar/pdf/academic_appealprocess.pdf.  
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