
CONTENTS 

                                               Page 

ACKNOWLEDGEMENTS ………………..…………………..………………………. i 

ABSTRACT IN THAI........................................................................................... ii 

ABSTRACT IN ENGLISH..................................................................................... iv 

CONTENTS.......................................................................................................... vi 

LIST OF TABLES................................................................................................. ix 

LIST OF FIGURES............................................................................................... xvi 

CHAPTER I   INTRODUCTION………………………………………………………. 1 

1.1 Background and Rationale…………………………………………….. 1 

1.2 Research questions…………………………………………………….. 6 

1.3 The purposes of this study……………………………………………... 7 

1.4 Scope of research………………………………………………………. 7 

1.5 Operational definition…………...………………………………………. 8 

1.6 Expected benefits and applications……………..……………………. 10 

1.7 Conceptual Framework……………..………………………………….. 11 

CHAPTER II   SURVEY OF RELATED LITERATURE ……………………………... 13 

2.1 Allergic rhinitis…………..……………………………………………….. 14 

2.2 Cytokines…………………………………………………………………. 23 

2.3 Oxidant and antioxidant…………..……………………………………. 35 

2.4 Vitamin C…….…………………………………………………………… 42 

2.5 Exercise……...…………………………………………………………… 46 

CHAPTER III   MATERIALS AND METHODS………………………………………. 56 

3.1 Sample group………........……………………………………………… 56 

3.2 Data collection………….……………………………………………….. 58 

3.3 Instruments……….……………………………………………………… 58 

3.4 Methodology……………………………………………………………… 59 

3.5 Parameter Assessment …………………………………………………. 62 



 

  

 

vii 

 Page 

3.6 Data analysis…………………………………………………………….. 66 

CHAPTER IV   RESULTS………..……………………………………………………. 67 

Study I  

4.1 The comparison of physiological characteristics and blood chemical 

data variables between the control group (CON) and the allergic rhinitis patients 

group (AR). 

 

 

68 

4.2 The comparison of cytokines determination variables between 

pre- and post acute exhaustive and moderate intensity exercise and between 

the control group (CON) and the allergic rhinitis patients group (AR). 

 

 

70 

Study II  

4.1 Part 1 The comparison of physiological characteristics variables 

between pre- and post-training and among three groups of subjects: control 

group (CON), exercise group (EX) and exercise combined vitamin C 

supplementation group (EX + Vit. C)……………………………………………….. 

 

 

 

72 

4.2 Part 2 The comparison of blood chemical variables between pre- 

and post-training and among three groups of subjects: control group (CON), 

exercise group (EX) and exercise combined vitamin C supplementation 

group (EX + Vit. C)……………………………………………………………………. 

 

 

 

86 

4.3 Part 3 The comparison of cytokine levels in nasal secretion 

between pre- and post-training and among three groups of subjects: control 

group (CON), exercise group (EX) and exercise combined vitamin C 

supplementation group (EX + Vit. C)……………………………………………….. 

 

 

 

100 

4.4 Part 4 The comparison of rhinitis symptoms variables between 

pre- and post-training and among three groups of subjects: control group 

(CON), exercise group (EX) and exercise combined vitamin C 

supplementation group (EX + Vit. C)……………………………………………….. 

 

 

 

114 

CHAPTER V   DISCUSSION AND CONCLUSION ………..………………………. 145 

Study I 146 



 

  

 

viii 

 Page 

Study II 148 

5.1 Physiological characteristics…………………………………………... 148 

5.2 Blood chemical data……………………………………………………. 150 

5.3 Cytokine levels in nasal secretion…………………………………….. 152 

5.4 Rhinitis symptoms analysis…………………………………………….. 155 

5.5 Conclusion……………………………………………………………….. 158 

5.6 Suggestions for further research………………………………………. 158 

REFERENCES…………………………………………………………………….......  160 

APPENDICES...................................................................................................... 190 

APPENDIX A The Instititional Review Board : Certificate of Approval… 194 

APPENDIX B Information Sheet for Research Participant………….…… 195 

APPENDIX C Informed Consent Form…………………………….……… 234 

APPENDIX D Rhinitis Symptom Score…………………………….……… 241 

APPENDIX E Physical Activity Readiness Questionnaire ; PAR-Q….… 244 

APPENDIX F General Health Questionnaire……………………………… 246 

 APPENDIX G Malondialdehyde.............................................................. 249 

APPENDIX H Flow cytomix multiplex...................................................... 252 

 


