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The aim of this study is to demonstrate the influence o f exercise component of a cardiac  
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observed an increase in fibrinolytic function after a bout of exercise. เท patients with CAD, cardiac  
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Chulalongkorn Memorial Hospital, whose age ranging from 40 to 70 years, were assigned in to 2 
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activity from 2.3(0.8) to 2.7(0.5) lU/ml and t-PA antigen from 7.5(2.9) to 9.2(2.7) ng/ml (p<0.01) in 
experimental group were observed when compared between pre and post acute submaximum  
exercise (65% V02 peak) at the end of the program. เท addition we found a sign ificant improvement in 
V 0 2 peak1 resting heart rate, and serum trig lyceride level in experimental group after 8 weeks of 
exercise training. This study demonstrated that patients with CAD partic ipating in 8 weeks exercise 
card iac rehabilitation program at light - moderate intensity cou ld improve physical fitness and 
physical health although there was no significant change of fibrinolysis. The CAD patients should be 
advised to enroll in this card iac rehabilitation program since it did not have any harmful effect due to 
the fibrinolytic function but it also augmented the patients’ physical health.

Field o f s tudy Sports .. .M ed ic ine........................Student’s s ignature .. โ ^ ^ . ^ V .1 ส ื.... ป ี ^ .

Academ ic year 2003 ■ Advisor's s ignature.... 
Co-advisor’s signature



Vi

ACKNOWLEDGEMENT

I would like to express my whole hearted thanks and gratitude to my 
advisor, Assistant Professor Dr.Wilai Anomasiri, for her kindness, guidance, 
throughout the course of this study. Her kindness will be long remembered.

I am deeply grateful to Associate Professor Dootchai Chaiwanichsiri, 
MD. my Co-advisor, for her kind support and valuable suggestions throughout 
the course of this study. Special gratitude is expressed to Assistant Professor 
Sompol Sa-nguanrungsirikul, MD., Onanong Kulaputana, MD., Ph.D., Pisit 
Hutayanon, MD., and Assistant Professor Wasan Udayachalerm, MD., for their 
helpful guidance, valuable advice, and comments throughout this thesis.

I also wish to express my special thanks to Ms. Pattama Suwannakum, 
Ms. Sukany a Eksakulkla, Ms. Nuntawan Holaputra, Ms. Apinya Kunta, Ms. 
Chomusa Chaisangjan, Ms. Kornthip Limnararat, Ms. Burawan Polmang and all 
my friends in Program of Sports medicine and the Department of Physiology, 
Faculty of Medicine, Chulalongkorn University for their assistances, sincerity, 
friendship and cheerfulness. All the technical helps given by Mrs. Benjaporn 
Akkawat and Mrs. Sopitsagee Pasatrat are also appreciated.

I wish to thank all volunteers for their participation as a subject in this 
study and express heartfelt to the Research Gant, Graduate School, 
Chulalongkorn University, National Science and Technology Development 
Agency, Ratchadapiseksompoj Research Fond, Department of Research 
Affaires, Faculty of Medicine, Chulalongkorn University for financial support.

Finally, my deep appreciation is extended to my lovely parents, my 
younger brother for their constant love and all my friends for their endless 
support and encouragement.



TABLE OF CONTENTS

PAGE
ABSTRACT (THAI)............................................................................................. iv
ABSTRACT (ENGLISH)....................................................................................... V

ACKNOWLEDGEMENTS................................................................................... vi
TABLE OF CONTENTS..................................................................................... vii
LIST OF TABLES.............................................................................................. viii
LIST OF FIGURES.............................................................................................. ix
LIST OF ABBREVIATIONS.................................................................................. X

CHAPTER
I. INTRODUCTION............................................................................1
II. LITERATURE REVIEW.................................................................. 6
III. RESEARCH METHODOLOGY.................................................... 31
IV. RESULTS.................................................................................... 45
V. DISCUSSION AND CONCLUSION.............................................59

REFERENCES................................................................................................... 63
APPENDICES

APPENDIX A.......................................................................................... 72
APPENDX B........................................................................................... 73

BIOGRAPHY 8 9



V lll

LIST OF TABLES

TABLE PAGE

2.1 Physicochemical properties of the main components of the
fibrinolyticsystem..........................................................................................8

2.2 Risk stratification model of AACVPR..........................................................23
2.3 Contraindications to outpatient cardiac rehabilitation.............................. 24
2.4 Intensity of exercise as a function of the percentage of

maximal heart rate and maximal oxygen uptake, and RPE...................... 25
2.5 Intermittent exercise progression suggestion for patient with

extremely poor exercise capacities........................................................... 26
2.6 Effect of exercise on fibrinolytic system.................................................... 30
3.1 Naughton protocol of treadmill.................................................................. 35
3.2 Standard solutions of concentrations t-PA activity....................................39
3.3 Standard concentrations of PAI-1 activity...................................................41
4.1 Classification of severity of patients........................................................... 45
4.2 Demographic data of control and experimental group.............................. 46
4.3 Physical characteristics of control and experimental groups

before and after 8 weeks of cardiac rehabilitation program......................46
4.4 Lipid profile before and after 8- week training...........................................48
4.5 Fibrinolysis before and after 8-week training............................................ 50
4.6 Fibrinolysis compared between pre and acute post-acute

submaximal exercise (65%V02peak) after 8- week training........................ 50
5.1 Effects of cardiac rehabilitation program on fibrinolytic parameters.......60



IX

FIGURE p a g e

1.1 Change of t-PA activity following bouts of exercise
in healthy men...............................................................................................3

2.1 The coagulation and fibrinolytic pathway.................................................... 7
2.2 Activation and inhibition of fibrinolyticpathway.......................................... 12
2.3 Diurnal change off fibrinolytic.....................................................................15
2.4 Process of coronary artery narrowing by plaque and bloodclot................17
3.1 Diagram of data collection schedule......................................................... 42
4.1 Comparison of pre-training and post-training V02peak...............................47
4.2 Comparison of pre-training and post-training lipid profile........................ 49
4.3 Comparison of pre-training and post-training t-PA activity....................... 51
4.4 Comparison of pre-training and post-training t-PA antigen...................... 52
4.5 Comparison of pre-training and post-training PAI-1 antigen.................... 53
4.6 Comparison of pre-training and post-training PAI-1 activity..................... 54
4.7 Comparison of PAI-1 activity of experimental group at

8 -week training and post acute submaximal exercise..........................55
4.8 Comparison of PAI-1 antigen of experimental group at

8 -week training and post acute submaximal exercise.......................... 56
4.9 Comparison of t-PA activity of experimental group at

8 -week training and post acute submaximal exercise............................ 57
4.10 Comparison of t-PA antigen of experimental group at

8 -week training and post acute submaximal exercise............................ 58

LIST OF FIGURES



X

L IS T  O F  A B B R E V IA T IO N S

AACVPR American Association for Cardiovascular and 
Pulmonary Rehabilitation

CAD Coronary Artery Disease
CABG Coronary Artery Bypass Graft Surgery
CHF Congestive Heart Failure
EC Exercise Capacities
EF Ejection Fraction
เา Hours
HDL-C High Density Lipoprotein Cholesterol
HR Heart Rate
HRmax Maximal Heart Rate
HRrest Resting Heart Rate
lU/ml International Unit / Milliliter
kD Kilodalton
LDL-C Low Density Lipoprotein Cholesterol
ng Nanogram
NYHA New York Heart Association
mg/dl Milligram / Deciliters
ทาเท Minute
ml Milliliter
mm Millimeters
METS Metabolic Equivalent
Ml Myocardial Infarction
PAI-1 Plasminogen Activator Inhibitor-1
RPE Rating of Perceived Exercise
t-PA Tissue Plasminogen Activator
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V 0 2max

VL^peak

Maximal Oxygen Uptake 
Peak Oxygen Uptake
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