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SYLLABUS

BIOLOGY 395 – EXTREME PHYSIOLOGY

INTERSESSION, JANUARY 2011
COURSE:
Biology 395 – Extreme Physiology Travel Course


Credit value: 3.0 (Combined Lecture and Laboratory)

Biology Curriculum Course Group Satisfied: Organismal

Prerequisites:
General Physiology (Biology 245/245L)

LOCATION: 
Tucson and Flagstaff, AZ, and other locations in Arizona

TEXTS and other INSTRUCTIONAL MATERIALS:
1) Assigned readings and journal articles (sample Bibliography attached)
2) Instructor-provided PowerPoint presentations
3) Quantitative Circulatory Physiology (QCP) Modeling Software (copyright Robert Hester, Biological Simulators, Inc. Jackson MS 39236) 
http://physiology.umc.edu/themodelingworkshop/index.html

INSTRUCTOR:
Dr. Terrence Sweeney; Loyola 016; phone: 570-941-7623;
e–mail: sweeneyt1@scranton.edu

COURSE DESCRIPTION:
This travel course will expose the student, serving as both subject and investigator, to the stunning and diverse environments of Arizona, as she/he assesses cardiovascular and respiratory conditioning and tracks his/her improvement through a 25-day period of extreme environmental and physical challenges. Accompanying instruction will explore the ongoing physiological adaptation.

COURSE OBJECTIVES:
Upon successful completion of the course, the student will have:

· gained expertise in the recording and analysis of quantitative measures of human cardiovascular and respiratory performance;

· demonstrated  and documented the improvements in personal cardiovascular and respiratory performance that are attainable through a sustained period of aerobic and environmental challenges;

· explored the synergism of nutrition and training in the enhancement of human performance;

· experienced the environmental challenges posed by an arid environment and gained an understanding of the mechanisms of physiological adaptation to those challenges;

· experiences the challenges encountered by exposure to high altitude and learned of the physiological adaptations to changes in altitude;

· explored the adaptive mechanisms employed by species native to arid and high altitude environments that allow these species to survive extreme environmental challenges; and 

· gained expertise in learning through investigation of the primary literature (e.g., research articles) and group presentation of primary literature articles.

COURSE POLICIES:
Course Enrollment cap: 10 students

The grading scale used is as follows:
A
=   94 – 100
B
=   84 – 86
C 
=   74 – 76
D 
=   60 – 64

A–
=   90 – 93
B–
=   80 – 83
C–
=   70 – 73
F 
=   below 60

B+
=   87 – 89
C+
=   77 – 79
D+
=   65 – 69

Student grade will be determined from performance on tasks and deliverables described below.

Final Grade Breakdown:

	Description
	Contribution to Final Letter Grade (%)

	Presentation of Human Performance Data
	15

	Presentation of Primary Literature Synopsis
	20

	Human Performance Equipment Operation
	15

	Final Exam
	30

	Personal Performance Journal
	10

	Participation/Cooperation in Household Functions
	10


TENTATIVE SCHEDULE:
Date:
1/3
Students arrive in Tucson, AZ

1/4
Course officially begins

Introductory Lecture

Recording of Initial Pre-training Cardiovascular and Respiratory Conditioning

VO2max; Wingate Test Anaerobic Performance Assessment

1/5
Completion of Initial Human Performance Testing

Resting Parameters, HR, BP, RR, RMV, SO2, body weight, % body fat

Timed blood lactate @ 65% pre-training VO2max

Endurance: 1.5-mile timed run

1/6 - 1/17
Training & class instruction in Tucson (Dept. of Physiology, UA)

Training Schedule

Each student is to keep a daily log of exercise regimen and nutritional intake

Part I: Mandatory Group Exercise Regimen

Varied daily schedule of defined exercise (e.g., cycling, hiking, running, swimming)

Part II: Individualized Exercise Regimen

Optional additional exercise (logged and perhaps in smaller groups)

Tentative Lecture Schedule / Topics

Cardiovascular Physiology, examined using QCP Modeling Software

Respiratory Physiology

Exercise Physiology

Exercise and its Impact on Immune Function

Nutritional Demands of Prolonged Exercise

Comparative Physiology of Desert Animals

Comparative Physiology of Desert Flora

Group discussions of student conditioning data

Faculty mentoring of students on relevant journal articles/reviews

Trips / Sites (most likely incorporated into daily mandatory exercise)

Saguaro National Monument

Arizona Sonoran Desert Museum

Chiracahua Mountains

Sabino Canyon Recreational Area

Mount Lemon

1/16 – 1/17
Pre-High Altitude Update of Conditioning

VO2max; timed blood lactate @ 65% pre-training VO2max

Resting Parameters, HR, BP, RR, RMV, SO2, body weight, % body fat, hematocrit

Endurance: 1.5-mile run time

1/17
Relocation to Flagstaff, AZ

1/18
Recording of Initial Changes with relocation to high altitude

Resting HR, BP, RR, RMV, SO2
survey for Acute Mountain Sickness

1/18 - 1/23
Training & class instruction in Flagstaff (Northern Arizona University)

Training Schedule

Each student is to keep a daily log of exercise regimen

Part I: Mandatory Group Exercise Regimen

Varied daily schedule of defined distance cycling, hiking, X-C skiing, etc.

Part II: Individualized Exercise Regimen

Optional additional exercise (logged and perhaps in smaller groups)

Lecture Schedule / Topics

Physiological Adaptations to High Altitude

Comparative Physiology of High Altitude Animals

Group discussions of student conditioning data

Student presentations of relevant journal articles/reviews

Trips / Sites (most likely incorporated into daily mandatory exercise)

Grand Canyon

Sunset Crater National Monument/ Walnut Canyon / Wapatke Ruins

Museum of Northern Arizona

Snowbowl

Greer, AZ

Sedona / Oak Creek Canyon

1/23
Update of Conditioning after week in Flagstaff

Resting Parameters, HR, BP, RR, RMV, SO2, body weight, % body fat, hematocrit

1/24
Return to Tucson, AZ

1/25
Recording of Initial Changes with relocation to low altitude

HR, BP, RR, RMV, SO2, hematocrit

1/25, 1/26
Final Update of Conditioning

Resting Parameters, HR, BP, RR, RMV, SO2, body weight, % body fat

VO2max

timed blood lactate @ 65% pre-training VO2max

Endurance: 1.5-mile run time

1/27, 1/28
Course Lecture Wrap-up, Exam, Student Presentation of Human Performance Data

1/29
Return to Pennsylvania

REPRESENTATIVE BIBLIOGRAPHY OF PRIMARY LITERATURE ASSIGNMENTS:

Carter, R. III, D. E. Watenpaugh, and M. L. Smith. Genome and Hormones: Gender Differences in Physiology Selected Contribution: Gender differences in cardiovascular regulation during recovery from exercise. J Appl Physiol. 91: 1902 – 1907, 2001.

Fu, Q., A. Arbab-Zadeh, M. A. Perhonen, R. Zhang, J. H. Zuckerman, and B. D. Levine. Hemodynamics of orthostatic intolerance: implications for gender differences. Am. J. Physiol. Heart Circ. Physiol. 286: H449–H457, 2004.

Gottshalk, C. W. and M. Mylle. Micropuncture study of the mammalian urinary concentrating mechanism: evidence for the countercurrent hypothesis. Am. J. Physiol. 196 (4): 927-936, 1959.
Sun, D., A.N. Huang, A. Koller and G. Kaley. Decreased Arteriolar Sensitivity to Shear Stress in Adult Rats is Reversed by Chronic Exercise Activity. Microcirculation 9: 91–97, 2002.

Tuan, T-C, T-G Hsu, M-C Fong, C-F Hsu, K K C Tsai, C-Y Lee and C-W Kong. Deleterious effects of short-term, high-intensity exercise on immune function: evidence from leucocyte mitochondrial alterations and apoptosis. Br. J. Sports Med. 42: 11-15, 2008.

Presentation of a Primary Literature Paper

To present a primary literature paper to the members of a 300-400 level Biology class, the student should prepare a PowerPoint-like presentation that presents the paper in an organized format and includes the following elements of the paper: Introduction, Materials and Methods, Results (including a presentation of all relevant figures and tables, and Discussion. 

The presentation should conclude with a critique of the literature paper that addresses the presenter’s opinion of success with which the authors: presented their hypothesis; evaluated the hypothesis through appropriate experimentation; presented their data; and addressed the degree to which the data supported or refuted the hypothesis.

Components of the presentation, and some recommendations for aspects that should be included with each component, are described below:

Introduction

In presenting the Introduction, the presenter should include these elements of the paper:

· Background Information - this sets the overall context of the paper; providing information both and what is known about the topic and what still remains to be understood;
· The Hypothesis to be tested - this is typically stated clearly in the paper and should follow naturally from the background information;
· How the Hypothesis is to be tested - this should be a brief statement that describes the experimental model to be employed (including species used) and a broad statement of the type of data that are to be collected.
Materials and Methods

In presenting the Materials and Methods, the presenter should focus on these elements:

· the experimental model used;
· the experimental protocols employed on the experimental model;
· measurements made (including appropriate control measurements); and
· the forms of data analysis employed, including statistical tests.
A common presentation error is to gloss over the Methods. This can hamstring the rest of the presentation if the audience does not have a clear understanding of the experimental techniques employed, how data were collected, whether sufficient data were collected, and whether the data were appropriately analyzed.

Results

The presentation of the Results should essentially be a guided tour through the figures and tables that the authors provided to present their data. Note that important control data often are presented by the authors in advance of any description of data tables and figures. Such important control data should be addressed by the presenter.

Discussion

The presenter can typically use the temporal sequence and format of the paper’s Discussion as a guide to its presentation. 

A well-written discussion section often begins with the authors concise recapitulation of the key results and the authors assessment of whether or not the results support the hypothesis presented in the paper’s Introduction. Whether or not the paper is laid out in this fashion, the presenter should attempt to begin with such an overall assessment of the outcomes of the paper.

Other elements of the presentation of the Discussion may include the following:

· a point-by-point reiteration of the paper’s key data and how they advance – or fail to advance – the hypothesis;
· the conclusions that the authors draws from their data and how these conclusion relate to the at-the-time current understanding of the science (often, with references to the works and hypotheses of others);
· shortcomings of the study, including concepts or mechanisms that the data failed to clarify;
· the authors’ speculations – and how well they are supported by the paper’s data – about the implications of the findings in advancing the field of study, as well as warranted future steps.
The Presenter’s Critique

The publication of a study does not imply that the study is flawless. Critiques may be positive or negative, or a combination of both. They may address perceived flaws in the design or implementation of a study, speculation by the authors that goes beyond what the data support, or even a more recent understanding of advances in the field since the publication of the study. In a positive light, the critique may point out how the study presented was a stepping stone to more recent advances in the field.

An Example of a Presentation Outline

Refer to the example below, which shows typical content for a presentation outline.

I.
INTRODUCTION

A.
Angiotensin II (Ang II) is a vasoconstrictor and vascular smooth muscle cell (VSMC) growth factor.

1.
Ang II causes vasoconstriction in several ways.

2.
Action on VSM is mediated through a second messenger system.

B.
However, Ang II is also present in the VSMC intracellular space.

1.
The possible intracellular effects of Ang II are unknown.

2.
Hypothesis:
Intracellular Ang II exerts effects on cytosolic Ca++ ([Ca++]i) in VSMC's.

3.
There is also cell communication via gap junctions between VSM that is mediated by intracellular Ang II.

a.
May coordinate VSM function

C.
The hypothesis was tested in vitro with rat aortic VSMC's, using electron microscopy, microinjection, and confocal microscopy.

II.
MATERIALS AND METHODS

A.
In vitro sample preparation 

1.
Excision of rat aorta 

2.
Scraping away of endothelial cells 

3.
Plated and cultured through 2–4 generations.  (Not primary culture)

B.
Measurement Methods

1.
Ang II localization

a.
Fluorescently labeled Ang II (FITC-Ang II)

b.
Electron Microscopy with Ang II gold–immunolabeling

2.
Monitoring intracellular calcium

a.
Permeate cells with Fluo 3 to measure the calcium in cell.

b.
Confocal Microscopy to visualize Fluo 3

c.
Application of Ang II extra– and intracellularly (microinjection)

d.
Use of various blockers to resolve intracellular effects of Ang II

i.
CV-11947 — Ang II receptor antagonist

ii.
EGTA – chelating agent that absorbs calcium.

iii.
Nitrendipine — L–type calcium channel blocker.

iv.
Inositol tris–phosphate (IP3) — second messenger
v.
Thapsigargin — blocks Ca++ release from intracellular stores.

vi.
Ryanodine — blocks calcium release from internal stores.

vii.
DMSO & heptanol — gap junction uncouplers. 

C.
Experimental Protocols

1.
Effects of intracellular Ang II

a.
Microinjection injection of Ang II into VSMC's

b.
CV-11947 – the Ang II receptor antagonist

2.
Determination of the source of Ca++ ions in the Ang II-elicited [Ca++]i response

a.
EGTA –– absorbs calcium

b.
Nitrendipine –– blocks L–type voltage gated calcium channels (in membrane)

c.
Thapsigargin –– blocks calcium release from intracellular stores

d.
Ryanodine  –– blocks calcium release from intracellular stores

3.
Involvement of IP3

a.
May be second messenger that goes through gap junctions

4.
Test of communication via gap junctions

a.
DMSO and heptanol uncouple gap junctions

b.
Fluo 3 was also injected

III.
RESULTS

A.
Ang II localization

1.
Ang II was localized in both the cytoplasm and the nucleus. (Figs 1 & 2)

B.
Effects of intracellular Ang II

1.
Microinjection of Ang II resulted in a rapid and sustained increase in cytosolic and nuclear [Ca++]i (Figure 3)

2.
(Figure 5). Microinjection of Ang II also increased [Ca++]i in adjacent cells

3.
(Figure 4). After downregulation of external Ang II receptor, Ca++ levels can still be increased by injection of intracellular Ang II

4.
(Figure 4). CV-11974 blocks only extracellular response when external, but blocks internal response when microinjected

C.
Determination of the source of Ca++
1.
(Figure 6). EGTA resulted in a weakened calcium signal in the injected cell, and undiminished in adjacent cells.

2.
(Figure 6). Thapsigargin did not affect microinjected cell, but blocked Ca++ rise in adjacent cells.

D.
Involvement of IP3
1.
(Figure 7). Microinjection of IP3 resulted in responses very similar to Ang II

E.
Test of communication via gap junctions

1.
(Figure 8). DMSO and heptanol resulted in a Ca++ signal in the injected cell only

2.
Microinjected fluo 3 could not be detected in adjacent cells.

IV.
DISCUSSION

A.
AngII is present in both the cytoplasm and nucleus of resting VSMC's.

1.
Could suggest that Ang II acts directly in gene expression.

2.
Could suggest that it induces transcription

B.
Ang II causes a Ca++ signal when administered extracellularly and when microinjected

1.
How do we know Ang II doesn't flow out of cell?

a.
CV-11947: Ang II receptor antagonist blocks calcium signal but injected Ang II still results in signals.

b.
Injection of Ang II still results in a signal after downregulation of external Ang II receptors

2.
Intracellular effect implies binding to specific binding proteins

a.
CV-1197 diminishes this response

b.
Taken up by endosomes--endocytosed receptors

C.
Ang II resulted in intracellular [Ca++]i in adjacent cells

1.
IP3 experiment--pharmacomechanical

2.
DMSO & heptanol suggest gap junctions

D.
Source of Ca++ in microinjected cell is extracellular and in adjacent cells is internal stores
1.
EGTA greatly decreased Ca++ signal in injected cell but not adjacent cells

2.    Nitrendipine decreased Calcium signal in injected cell but not adjacent cells  

3.
Thapsigargin blocked Ca++ increase in adjacent cells but not injected cell

4.
Ryanodine blocked Calcium increase in adjacent cells but not injected cell

E.
How does Ang II normally get into VSMC's?

1.
All enzymes necessary for production are present within VSMC's

2.
Ang II may be internalized with its receptor
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Assessment/evaluation based Course Improvement Mechanisms

The course will be assessed for potential improvements utilizing the following mechanisms:

· Assessment of the degree to which the student assessments (presentations, journals, operation of human performance assessment equipment, exam) show that the course has fulfilled the Course Objectives listed in the Course Syllabus

· Analysis of student assessment of the course, conducted through course exit evaluation

· Survey of participating guest faculty for potential improvements, additions and deletions to the course content.



Name_______________________________

1. All of the following are components of fitness except:

a. Muscular strength

b. Aerobic fitness

c. Flexibility

d. Body composition

e. All of the above

2. __________ is defined as the component of fitness that produces lactate as a byproduct

a. Anaerobic fitness


b. Aerobic fitness

c. Flexibility

d. Body composition

e. None of the above

3. RER:

a. Describes what the substrate use is

b. Is approximately 0.85 at rest

c. Is increased by hyperventilation

d. Is the ratio of VCO2 to VO2

e. All of the above

4. VO2 max is achieved when:

a. There is a plateau in VO2 despite an increased workload

b. RER is between 1 and 1.1

c. Lactate is greater than 8.0 mmol

d. Heart rate reaches ±10 bpm of age-predicted maximum

e. All of the above

5. Comparing the sources of cellular ATP listed below, which is the second-most quickly available source?

a. Glycolysis (Glucose ( Pyruvate ( Lactate)

b. Free pool of ATP

c. ADP + CreatineP

d. Oxidative Phosphorylation

6. When altitude increases, aerobic power: 

a. Increases because the pO2 decreases so there is decreased oxygen availability 

b. Decreases because the pO2 decreases so there is decreased oxygen availability

c. Decreases because the pO2 increases so there is increased oxygen availability 

d. Increases because the pO2 increases so there is decreased oxygen availability 

7. Resting RER is approximately _____, and the substrate distribution is  _____ carbohydrates and _____ fats.

a. 1.0, 0%, 100%

b. 0.85, 25%, 75%

c. 0.85, 50%, 50%

d. 1.0, 100%, 0%

8. During exercise, blood flow distribution changes in such a way as to

a. Maintain thermoregulation through increased skin blood flow

b. Improve muscle O2 availability

c. Increase gastrointestinal blood flow

d. Increase renal blood flow

e. Both A and B

9. The primary way the body adapts to altitude over time is by:


a. Increasing hematocrit

b. Decreasing respiration rate 

c. Decreasing stroke volume 

d. Decreasing hematocrit

10. Which cardiovascular response does NOT occur with exercise:

a. HR increases up to 300% 

b. Renal blood flow increases

c. CO increases up to 500% 

d. SV and BP increase

e. Ejection fraction increases

11. Which response does NOT occur with exercise:

a. TV increases up to 600%

b. Total ventilation increases 

c. Arterial Hb saturation decreases

d. Venous PO2 decreases

e. SV increases

12. Which of these variables does not increase more quickly in response to altitude:

a. Blood pressure

b. Arterial PO2 

c. Cardiac output

d. Respiration rate

e. Tidal volume

13. Compared to sea level, at high altitude, resting ventilation rate (L/min):

a. Decreases

b. Increases 

c. Stays the same

d. I have no idea

14. Body posture (upright vs. lying down) influences CV response to exercise because:

a. Central venous pressure decreases when upright, and peripheral venous pressure increases

b. Central venous pressure increases when upright, and peripheral venous pressure increases

c. Central venous pressure decreases when upright, and peripheral venous pressure decreases

d. Central venous pressure increases when upright, and peripheral venous pressure increases

15. Mechanisms of autonomic control during exercise are:

a. Central command

b. Mechanoreceptors

c. Chemoreceptors

d. B and C only

e. All of the above

16. Training adaptations include:

a. Heart atrophy

b. Increased resting SV 

c. Increased resting BP 

d. Decreased blood volume 

e. None of the above

17. High ambient temperature during exercise:

a. Increases exercise performance due to increased skeletal muscle blood flow

b. Decreases exercise performance due to increased skin blood flow

c. Increases exercise performance due to decreased skin blood flow 

d. Decreases exercise performance due to decreased skin blood flow

18. The increase in HR that occurs prior to exercise is:

a. Anticipatory in nature

b. Metabolic in nature

c. A and B

d. None of the above

19. The sustained increase in HR that occurs during sustained exercise is:

a. Anticipatory in nature

b. Metabolic in nature

c. A and B

d. None of the above

20. SV is maintained at high HRs during exercise because:

a. Increased venous tone elevates central venous pressure

b. The skeletal muscle pump and thoracic pump elevate central venous pressure

c. Ventricular contraction strength is increased 

d. Ventricular relaxation rate is enhanced

e. All of the above

21. Where are birds:

a. Everywhere

b. Nowhere

c. All of the above

22. In comparison to humans, which organ(s) is/are birds missing?

a. Bladder

b. Kidneys

c. Salt glands

d. Colon

e. Brain

23. U/P ratio is:

a. Urine volume/plasma volume

b. Urine osmolality/plasma osmolality

c. Urine protein ratio/plasma protein ratio

d. None of the above

24. Desert mammals have a _____ U/P ratio.  Desert birds have a _____ U/P ratio.

a. High, high

b. Low, high

c. High, low

d. Low, Low

25. Because a high osmolality urine would cause dehydration in birds, 

a. Birds produce a urine rich in insoluble uric acid

b. Birds produce a urine rich in insoluble urate

c. Birds limit their excretion of nitrogenous waste

d. Birds have a low-protein diet

e. Birds dilute their urine with a large amount of water

26. Desert birds combat desert heat by:

a. Digging into saguaros

b. Digging burrows

c. Drinking large amounts of water

d. A and B

e. All of the above

27. The driving force for respiratory diffusion is the:

a. Dead space

b. Alveolar volume

c. Total lung volume

d. Partial pressure difference (O2 and CO2 gradients)

e. Pulmonary blood flow rate

28. Because of the sigmoidal shape of the Hb dissociation curve:

a. Increasing ventilation during exercise at sea level does little to increase O2 carrying capacity

b. Pulmonary loading of O2 and skeletal muscle unloading of O2 are both facilitated 

c. The relative drop in PO2 with altitude exceeds the relative drop in Hb saturation

d. It’s all relative (
e. All of the above

29. Describe how breathing pattern influences alveolar ventilation:

a. Breathing rapidly and shallowly increases alveolar ventilation 

b. Breathing rapidly and shallowly decreases alveolar ventilation 

c. Deep, slow breaths decrease alveolar ventilation

30. As cardiac output peaks:

a. The blood become more oxygenated because of increased pulmonary blood flow rate

b. Blood oxygenation remains unchanged

c. The blood become less oxygenated because there is less time for alveolar-capillary diffusion 

31. Tidal volume: 

a. Is the amount of air moved into and out of the lungs in 1 breath

b. Is normally approximately 10% of total lung capacity

c. Exceeds the amount of fresh air introduced into the alveoli

d. A and B

e. All of the above

32. Increased ventilatory rate at high altitude:

a. Decreases Hb O2 saturation

b. Helps minimize the drop in alveolar PO2

c. Drops blood CO2

d. B and C

e. All of the above

33. The predominant change in resting ventilation that came about as we moved from Tucson altitude to SnowBowl altitude was

a. an increasing in respiratory rate (breaths/min)

b. an increase in tidal volume

c. a decrease in heart rate

d. an increase in stroke volume

e. an increase in Hb saturation. 

THE UNIVERSITY OF SCRANTON

WAIVER OF LIABILITY AND HOLD HARMLESS AGREEMENT
I, the undersigned, desire to participate in the faculty-led course entitled Biology 395 - Extreme Physiology, a Travel Course sponsored by The University of Scranton Department of Biology (“Academic Course”) offered by the University of Scranton (“University”) from January 5th through January 30th, 2009, on location in Arizona. I agree to the following:

· Waiver of University Liability for Risks and Dangers.



I acknowledge and understand that there are certain dangers, hazards and risks inherent in interstate travel and in the course work, which include prolonged bouts of exercise while exposed to the desert environment and extreme changes in altitude, all of which are an essential part of this Academic Course, including but not limited to accidents, personal injury and property damage. I understand the risks involved in this activity and expressly assume those risks.

· Participant Responsibility for Medical Needs.



There are no health-related reasons or problems which preclude or restrict my participation in this Academic Course. I understand that the University cannot be and is not responsible for attending to my medical or medication needs, that I assume all risk and responsibility therefore, and that if I am required to be hospitalized during or as a result of this Academic Course, the University cannot and does not assume any legal responsibility for payment of such costs. I hereby give permission to Dr. Terrene E. Sweeney and Tara Fay to authorize emergency medical treatment or hospital treatment as necessary, and to send me home for health reasons if necessary.

· Disclaimer of University Responsibility.




I understand that the University in no way represents, or acts as agent for, the transportation carriers, hotels, and other suppliers of services connected with the Academic Course. I further understand and agree that the University, its trustees, officers, employees and agents are not responsible or liable for any injury, damage, loss, accident, delay or other irregularity which may be caused by the defect of any vehicle or the negligence or default of any company or person engaged in providing or performing any of the services involved in this Academic Course; not responsible for losses or expenses due to sickness, weather, strikes, hostilities, wars, natural disasters, or other such causes; and not responsible for any disruption of travel arrangements, or any consequent additional expenses that may be incurred therefrom.

· Potential Travel and Accommodation Problems.

I am aware of the behavior expected of me while participating in this Academic Course. I know that there is certain behavior that is unacceptable and could lead to possible disruption of my participation in the Academic Course. Such behavior shall include time when in the company of other Academic Course members and when I may be physically separated from Academic Course members. Dr. Sweeney has the authority to send me home for behavior reasons. I also acknowledge and understand that should I have or develop legal problems, I will attend to the matter personally with my own personal funds. The University is not responsible for providing any assistance under such circumstances.

· Indemnification.










In consideration of my participation in the Academic Course, I hereby assume all risks of injury or death, or damage to person or property, arising out of or in any way relating to my participation in the Academic Course, and I hereby waive, release and forever discharge and agree to indemnify and hold harmless Terrence E. Sweeney, Tara Fay, and their heirs, executors, administrators and assigns and the University of Scranton, its trustees, officers, agents and employees and their heirs, administrators and assigns, of and from any and all actions, causes of action, suits, damages, claims and demands whatsoever which I may now have or may acquire out of or in any way relating to my participation in the Academic Course.

· Governing Law, Forum.






I further agree that this Agreement shall be construed in accordance with the laws of the Commonwealth of Pennsylvania, which shall be the forum for any lawsuits filed under or incident to this Agreement or the Academic Course. The term and provisions of this Agreement shall be severable, so that if a court of competent jurisdiction holds any term to be illegal, unenforceable, or in conflict with any law governing this Agreement, the validity of the remaining portions shall not be affected thereby.

· General.






I certify that I am at least 18 years of age, in good physical and mental health, and that I have no special medical or physical conditions, nor any special needs or requirements, which would impede participation in the Academic Course, nor be of any harm or inconvenience to myself or the other participants. The Agreement becomes effective when both parties have signed below. I understand that this Agreement and all other Academic Course materials constitute the entire agreement between the University and myself with reference to the subject matter referred to herein. This Agreement cannot be changed or altered without a writing signed by both parties. I hereby state that I have read and understand the foregoing.

PARTICIPANT

_____________________________

Signature

_____________________________

Printed Name

______________________________

Date

ACCEPTED ON BEHALF OF THE UNIVERSITY

By ________________________________

    Terrence E. Sweeney, PhD

    Department of Biology

    The University of Scranton

________________________________

 Date
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The University of Arizona

Assumption of Risk and Personal Responsibility Agreement

THIS IS A RELEASE OF LEGAL RIGHTS – READ CAREFULLY
The undersigned University of Scranton (“Scranton”) student (“Student”) wishes to participate in a Scranton course offering entitled “Special Topic: Extreme Physiology” (“Course”), to be conducted from January 5 through January 30, 2009.  Portions of the Course will be conducted on or will utilize the facilities, premises, and/or services of the University of Arizona (“Arizona”).

NOW, THEREFORE, in consideration for being allowed access to the facilities, premises, and/or services, provided by the Arizona Board of Regents for and on behalf of the University of Arizona for the purposes of participation in the Course, I agree as follows:

I have read and become thoroughly familiar with Scranton literature and other materials describing the nature and physical demands of the Course.  Although reasonable safeguards have been taken to provide appropriate equipment and facilities so I can participate in the Course, I acknowledge that the Course is not without risk and the safeguards taken cannot constitute a guarantee against injury.  

In particular, I acknowledge the existence of risks in connection with my participation in the Course, as well as my use of Arizona’s equipment, facilities, premises, clinics and services.  My participation in the Course is purely voluntary and I hereby elect to participate with full knowledge of the risks of injury and/or illness that may result from such participation. I accept full responsibility for any injuries, illness or damage to property that I may sustain or cause by reason of participating in the Course.  More specifically, I acknowledge and accept the following risks:


Possible accidents, injuries or death, medical disorders, pain and suffering, lost income and medical expenses resulting from participation in the Course, which activities may include, but are not limited to, exposure to the desert environment, prolonged bouts of exercise (i.e., cycling, hiking, running, skiing, swimming) and extreme changes in altitude. 


Possible injuries and medical disorders arising out of the Course may include, but are not limited to, cardiac and pulmonary distress (including heart failure), stroke, hyperthermia, hypothermia, exhaustion, sprains, broken bones, torn muscles and ligaments, cuts, scrapes, bruises, dislocations, concussion, drowning, nerve damage, eye injury, tendonitis, and brain or spinal cord injuries, which may result in temporary or permanent paralysis, loss of bodily functions, disability, or even death.


The risks listed herein may be caused by my own actions or inactions, the actions of inactions of others participating in the Course, or the conditions under which the Course takes place or is conducted.    Some activities are performed individually, while other activities may involve other participants.

I acknowledge the existence of certain rules and procedures concerning my participation in the Course and use of Course equipment, facilities, clinics, and premises, and I agree to abide by those rules and procedures.  In particular, while participating in the Course on Arizona property, I agree to abide by and be subject to any and all applicable Arizona Board of Regents and Arizona policies and procedures governing student conduct and campus use, including but not limited to the Student Code of Conduct.  I further agree to inspect the premises, equipment, and facilities prior to participating, and to immediately discontinue participating in any activity or using any equipment that appears to be malfunctioning or otherwise unsafe.  I further agree to immediately report such unsafe conditions to a Course official.

I acknowledge that participating in the Course may require a degree of skill and knowledge and that I have responsibilities as a participant.  I acknowledge that Scranton staff is available to attempt to more fully explain to me the nature and physical demands of the Course and the inherent and other risks, hazards and dangers associated with my participation in the Course.

I have read and understand this Agreement.  I am aware of the level of exertion required to participate in the Course and acknowledge that I have the requisite skills and fitness level to participate in the Course without causing harm to myself or to others.  I have verified with my physician or other medical professional that I have no past or current physical or psychological conditions that might affect my ability to participate in the Course.  I authorize Course officials to obtain or provide emergency hospitalization, surgical or other medical treatment for me and acknowledge that I will be financially responsible for any injury, damage or cost which might arise out of or be incurred in connection with such emergency medical treatment.

I understand that this Assumption of Risk and Personal Responsibility Agreement is governed by the laws of the State of Arizona.  I agree that if any portion of this Agreement is held to be invalid, the balance shall continue in full force and effect.  My decision to sign this Agreement is purely voluntary.  I hereby release and discharge Arizona from any claims, suits, liability, demands, losses or damages on my account caused or alleged to be caused in whole or in part by my participation in the Course.  I further agree that if I or anyone on my behalf makes a claim or files suit against Arizona, or any of its employees stemming from my participation in the Course, I will indemnify, save and hold Arizona and such individuals harmless from any and all litigation expenses, attorney’s fees, loss, liability, damages, or costs that are incurred as the result of such claim or suit.

I hereby acknowledge that 1) I have read, understand and accept the terms and conditions stated in this Assumption of Risk and Personal Responsibility Agreement (including such parts as may subject me to personal financial responsibility), set forth above, and 2) I agree to be bound by all of the terms and conditions set forth herein.  I further acknowledge that this Agreement shall be effective and binding upon myself, my heirs, assigns, personal representatives and estate.

________________________________________

NAME OF STUDENT PARTICIPANT (Please print)

X_______________________________________
Date __________________

Signature of Student Participant

Parent/legal guardian consent required for student participants under the age of 18:

I am the parent/legal guardian of ______________________________.  I have read the foregoing Assumption of Risk and Personal Responsibility Agreement, agree to its terms, and hereby give permission for ________________________to participate in the Course.  

________________________________________

PARENT LEGAL GUARDIAN NAME (Please print)

X____________________________________
Date __________________

Parent/Legal Guardian Signature
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The course material will be presented at such a level as to assume a comprehensive understanding of the physiological concepts and laboratory techniques covered in our 200 level General Physiology courses. Students also will be required to assimilate information from the primary literature (scientific journal articles) and make class presentations of those articles.





The course material will be presented at such a level as to assume a comprehensive understanding of the physiological concepts covered in these 200 level courses. As much of the course also will involve operation of human performance assessment equipment by the student, as well as analysis and presentation of the data collected using such equipment, the experience gained in the laboratory course is also essential to a successful course outcome.





This travel course will expose the student, serving as both subject and investigator, to the stunning and diverse environments of Arizona, as she/he assesses cardiovascular and respiratory conditioning and tracks his/her improvement through a 25-day period of extreme environmental and physical challenges. Accompanying instruction will explore the ongoing physiological adaptation.





BIOL 347 – Exercise Physiology; BIOL 446 – Cardiovascular Physiology


EXSC 210 – Sport and Exercise Physiology


EXSC 212 – Nutrition in Exercise and Sport


EXSC 375 – Exercise Testing/Programming for Health and Performance


EXSC 412 – Current Topics in Exercise Science and Sport


EXSC 440 – Advanced Physiology of Sport and Exercise


EXSC 448 – Research Methods in Exercise Science





This unique course has conceptual overlap with many existing courses, but replicates no single course. Students literally live the concepts of this course; assessing their own physiological limits, seeing improvements in those limits, and appreciating the diversity in physiological ability as impacted by conditioning, gender, age (as instructors fully participate as subjects), and environmental conditions. Students also receive instruction in both nutrition and food preparation, as well as in the adaptation of native species to the various environmental conditions encountered.





Transportation (travel vans); housing (rental houses). Human performance assessment equipment is provided by the Department of Physiology of the University of Arizona Health Sciences Center and the Department of Biological Sciences of Northern Arizona University. Students are required to provide sports apparel (hiking shoes/boots; swim suits; biking shorts; running apparel). Students are required to arrange their own air travel to and from Arizona.








