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Objectives

Through the study of several clinically important renal and electrolyte disorders and three types of diuretics (see 7 topics) you will broaden your knowledge base in mechanisms of epithelial transport and deepen your understanding of renal epithelial transport specifically.  

You will be able to describe and explain how transport mechanisms work at the molecular (individual carriers and channels), cellular ( apical and basolaterial membrane components), and renal segmental level (inter- and intranephron segmental heterogeneity). This description will include the identification of passive, and primary and secondary active steps in the process. You will be able to explain how a change in a transport system in one part of the nephron will produce changes in the function of downstream nephron segments.  You will be able to predict changes in effective circulating volume and plasma electrolyte and relevant regulatory hormone levels.  Integration, application and understanding of knowledge of renal transport will be emphasized and assessed.  

Assumptions about pre-existing knowledge or what you should review from your basic physiology course:

Parts and main functions of the nephron

The basics of the renin-angiotensin-aldosterone system

Meaning of the terms, filtration, reabsorption and secretion

Meaning of the terms- apical/luminal membrane and basolateral membrane

Basics of endocrinology- hormones- receptors and signal transduction for peptide and steroid hormones

At the end of this series of lectures, and after you have reviewed and integrated your learning, you will be able to demonstrate your knowledge as described in detail below:

1. Diabetes mellitus and renal/nephrogenic glycosuria.  You will be able to explain the nature of any renal transport defects and the reason why glucose appears in the urine in these patients (the different underlying reasons) and why glucose does not appear in the urine of normal individuals. You will be able to describe the transport system at the molecular (individual carriers and channels), cellular and renal segmental level using the appropriate and specific transport terminology.  This description will include the identification of passive, and primary and secondary active steps in the process.  In addition you will be able to explain the consequent changes in downstream nephron function which account for the other major systemic disorders.  

2. You will also be able to explain the similarities and differences between diabetes mellitus and diabetes insipidus with respect to amount of urine excreted per day, urinary excretion of Na, Cl and K compared to normal and compared between the two disorders, changes in plasma K concentration, and plasma concentrations of renin, angiotensin II and aldosterone concentrations.

3. You will be able to differentiate between:

Bartter’s, Gittleman’s and  Liddle’s Syndromes which are intrinsic electrolyte transport disorders in which patients loose potassium– You will be able to describe the abnormality at the molecular, membrane and cell transport level, as well as explain the subsequent impact on the function of other regions of the nephron.  In your description of the transport mechanism you will use the precise terminology for the various transport molecules and transport processes.  You will be able to explain the changes in renal excretion of Na, Cl, and K and plasma K potassium concentration, blood pressure and changes in hormone concentrations of renin, Angiotensin II and Aldosterone that are seen in these disorders.  

4. You will also be able to describe the mechanism of action (at the molecular level) of the loop diuretic furosemide (lasix), the thiazide diuretics and the K-sparing diuretics.  You will also be able to explain the associated changes in the function of downstream nephron segments if these exist.  

Detailed objectives related to basic science of electrolyte transport that are embedded in the above objectives:

1) Describe the different types of transport processes i.e. primary active, secondary active and passive. Compare and contrast their characteristics and give examples of each.

2) Explain how a polarized epithelium functions

Renal Handling of Na+, Cl-:

2) Contrast and compare the mechanism of reabsorption of NaCl of one region of the proximal tubule, the cortical or medullary TAL, the Distal convoluted tubule (DCT) and Principal Cells of the cortical collecting duct (illustrate as much as possible).

Renal Handling of K+ and regulation of Na+ reabsorption:

1) Describe how  thick ascending limb cells reabsorb K+.

2) Describe how cells in the cortical collecting duct  reabsorb and secrete K+ Explain the division of labour between the cells within the cortical collecting duct with respect to potassium transport.

3) Describe how aldosterone controls K+ secretion.

4) Explain why an increase in Na delivery to the CCD stimulates K secretion.

Assessment for this section of the course:

Your performance in this portion of the course is worth 27% of your mid-term mark.

Please contact me if you are unable to attend class as much in advance as possible by email Linda.peterson@ubc.ca
You will be asked to answer two reflection questions at the end of each session that will allow me to better address gaps in your understanding in subsequent sessions and to improve the presentations for next year.  You will be given feedback based on what you write that you should find useful in guiding your learning. 

Essay



10%

Due on or before Sunday October 17th at 5 pm Vancouver time- submit by email to: Linda.peterson@ubc.ca.  I will send you an email saying that I received your essay.  If you do not receive a message from me, you should resend the essay to ensure that it is received on-time.   You should start on this essay as the classes take place.  Your answers to the reflection questions will be helpful in writing the essay.

Put your full name on the first page and your Student number.

Put your name as part of the file name of the document e.g. Chan, Amy Su Reflective Essay

The essay must be 2 pages double spaced

Content must include all of the following:

Contrast your understanding of the mechanisms by which the kidney accomplishes its role in the regulation of body fluids and the electrolytes discussed in class before this part of the course versus at the end of this part of the course (terminology, concepts, cell types, molecules).   This is not simply a list of topics or a description of facts.  It is about your understanding of these topics.

What parts of the content were difficult for you to learn?  What factors contributed to this?

What parts of the content were easier for you to learn?  What factors contributed to this?

What learning strategies did you use?  What works best for you and why do you think that is the case?

Please list any learning/content areas that you had hoped would be in this part of the course that were not addressed.

Mid-term written exam      

90%

There will be three questions each worth 9 points.  This does not mean that there are 9 things you have to mention in order to receive full credit for the question.  The information needed to answer all three questions will likely require the integration of information learned in all three sessions.  Read the questions carefully and answer to the best of your ability.  Question format will be similar to the objectives.  You will likely have to draw a picture , label and explain how something works.  You may need to complete a table and answer short questions.  You may need to consider a problem and offer an explanation.

I look forward to working with you!

Dr. Linda Peterson

Faculty of Medicine

Department of Cellular and Physiological Sciences

Please use email to communicate Linda.peterson@ubc.ca if you would like to meet with me.  
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