
i

ACKNOWLEDGEMENTS

For the successful completion of this work, I would like to express my deepest

gratitude and appreciation to whom I am indebted:

To Professor Dr. Wanpen Chaicumpa, my advisor, for her thought, kindness,

teaching, supervision, and encouragement. Without her virtues, this study would not

have been accomplished. My sincere gratitude and appreciation to my co-advisors,

Associate Professor Dr. Pramuan Tapchaisri, Assistant Professor Dr. Pongsri

Tongtawe, Assistant Professor Dr. Potjanee Srimanote, and Faculty of Allied Health

Sciences, Thammasat University, for their kind and valuable suggestions in this work.

My gratitude also goes to Professor Dr. Antonio Ferrante, Children’s Research

Center, Immunopathology Department, Children, Youth and Women Health Service,

School of Paediatrics and Reproductive Medicine, Faculty of Health Science,

University of Adelaide, for allowing me to work in his laboratory such that I gained

good experiences in Adelaide, South Australia.

Special thanks to all members of the Molecular Immunology/Microbiology

Laboratory, Ph. D., and M. Sc. Students of Graduate Studies, all staff of Graduate

Program, Faculty of Allied Health Sciences, Thammast University, and also all staff

and laboratory facilities of the Department of Parasitology, Faculty of Medicine,

Siriraj Hospital, Mahidol University.

Thanks and gratitude are due to the Royal Golden Jubilee Ph. D. program (RGJ),

the Thailand Research Fund (TRF), The National Research Council of Thailand

(NRCT), and the Commission of High Education, Ministry of Education, Thailand, for

the financial supports.

Finally, I also would like to thank my family for their love and care.

Kasem Kulkeaw


