
iii

Acknowledgments

My acknowledgments start with my committee. Their understanding and support

enabled the completion of my thesis. The unfortunate occurrence of the loss of my

preliminary work and literature search was made bearable by the allowances of my

committee. Dr. Davis, Dr. Moore, and my chairman Dr. Williams, I thank you for your

support and willingness to proceed with short notices, I am grateful for all you have done.

In the main departmental office work the most supportive, understanding, and

helpful team. I have gained more practical knowledge from these ladies than anywhere

else in my academic career. Their work facilitates the work of the department and

especially the work of the graduate students. Thank you for all the help that you have

provided to me and thank you for all of the insight.

Espen Spangenburg is already a teacher. Whatever course Espen decides to follow

he can take great pride in that he has helped every graduate student, some more than

others, that were in 340 Wallace during his pursuit of his Ph.D. I would like to thank

Espen for the time that he took out of his tight schedule to teach and reteach techniques

and topics.

Laboratory work did not come easy for me. Janet Rinehart and Kathy Reynolds

were able to remain patient and helpful with the plethora of questions that I had even

when they were redundant. Thank you for the time that you two spent educating me.

The Basic Instruction Program (BIP) provided me the opportunity to attain my

Master’s degree by providing me with an assistantship. Dr. Sebolt was the program

coordinator until his untimely death. He was a gruff man, but to those people that he liked



iv

he was a wonderful blunt and honest man. He continues to teach me posthumously

through stories of who he was, mostly through Sherry Terry, I thank you Sherry and Don

for sharing.

David Wooten earned the responsibility of overseeing the BIP. Upon receiving

this position he appointed me to an advisory position. This enabled me to develop skills

in program administration and people management. Dave is similar to Dr. Sebolt in that

he cares for the program and is in possession of great mettle. I have adopted this trait

from Dave and wish to thank him for his guidance and for displaying a true honest

responsible man, a rarity indeed.

Sherry Terry deserves more attention than just a brief mention. Sherry, I wish to

thank you for everything. That statement may seem trite at first glance, but think about it

more. Although everyone always says “Thanks for everything”, in this case it is true. You

have done so much not just for me, but for anyone that has ever called upon you both

within and outside the department. Thank you for being there for me.

Denise Gorondy is a special woman that has been able to be with me when I

would not let anyone else in. I cannot understand why such a special person would want

to deal with the stubborn, independent personality I have worked so hard to develop. I

guess that I should not question why, but just be thankful that it is so. When the day ends

I look forward to seeing her. Her education and work often prevented us for seeing each

other at the end of the day, but Henley was there to tide us over until we could see each

other. Now we have a gift for Henley to entertain him when we cannot be there for him.

Thank you Denise and Henley for your unconditional love and respect, it is duly

reciprocated.



v

Although I consider myself strong and not in need of  support, no one is alone. I

consider myself special and blessed with the family and friends that I have. Even though

my parents are on separate coasts they have been there, through phone and email, for me

whenever I need them, even when I haven’t recognized the need. I must congratulate

them for instilling responsibility and independence in me. I am forever grateful for the

morals and ideals that you have provided.



vi

Table of Contents
Page

ABSTRACT ii

ACKNOWLEDGEMENTS iii

LIST OF TABLES viii

LIST OF FIGURES ix

I. INTRODUCTION 1
Introduction 2
Statement of Problem 3
Significance of Study 5
Research Hypothesis 5
Delimitations 5
Limitations 6
Basic Assumptions 6

II. LITERATURE REVIEW 7
Introduction 8
Muscle Contraction 9
Mechanisms of Fatigue 10
Glycogen in Fatigue 11
Sarcoplasmic Reticulum and Fatigue 14
Glycogen and Sarcoplasmic Reticulum 16
Summary and Conclusions 18

III. EXPERIMANTAL DESIGN AND METHODOLOGY 21
Experimental Design 22
Animals 22
Exercise Protocol 23
Tissue Harvesting and SR Vesicle Preparation 23
Protein Concentration 24
Analysis of SR Function 24
Glycogen Measurement 25
Statistical Analyses 25

IV. RESULTS 26
The Effect of Amylase Treatment and Exercise on Uptake Rate of SR
Fractions

27

The Effect of Amylase Treatment and Exercise on Release Rate of
HSR Fraction

27

The Effect of Amylase Treatment and Exercise on Glycogen
Concentration of SR Fractions

27

Correlation Between Glycogen Concentration and SR Fraction 28



vii

V. DISCUSSION 37
Discussion 38

APPENDIX A. 44
ANOVA TABLES 45
RAW DATA 48

BIBLIOGRAPHY 50

VITA 54



viii

LIST OF TABLES

Appendix Tables Page

1. Two-Way RM ANOVA for LSR uptake 45
2. Two-Way RM ANOVA for HSR uptake 45
3. Two-Way RM ANOVA for HSR release 46
4. Two-Way RM ANOVA for LSR Glycogen 46
5. Two-Way RM ANOVA for HSR Glycogen 47
6. Raw Data 48



ix

LIST OF FIGURES

Figure Page
1. Graph of rate of calcium uptake by LSR 29
2. Graph of rate of calcium uptake by HSR 30
3. Graph of rate of calcium release by HSR 31
4. Graph of concentration of glycogen with LSR 32
5. Graph of concentration of glycogen with HSR 33
6. Correlation between LSR uptake and glycogen 34
7. Correlation between HSR uptake and glycogen 35
8. Correlation between HSR release and glycogen 36


