
ANALYSES OF GENOGROUPS AND GENOTYPES OF NOROVIRUS, 

SAPOVIRUS AND ASTROVIRUS ISOLATED FROM CHILDREN 

HOSPITALIZED WITH ACUTE GASTROENTERITIS  

IN CHIANG MAI PROVINCE 

 

 

 

 

RUNGNAPA    MALASAO 

 

 

 

 

MASTER OF SCIENCE 

IN MICROBIOLOGY 

 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

AUGUST  2007 



ANALYSES OF GENOGROUPS AND GENOTYPES OF NOROVIRUS, 

SAPOVIRUS AND ASTROVIRUS ISOLATED FROM CHILDREN 

HOSPITALIZED WITH ACUTE GASTROENTERITIS  

IN CHIANG MAI PROVINCE 

 

 

 

RUNGNAPA    MALASAO 

 

 

 

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN PARTIAL 

FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF 

MASTER OF SCIENCE 

IN MICROBIOLOGY 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

AUGUST  2007 



ANALYSES OF GENOGROUPS AND GENOTYPES OF NOROVIRUS, 

SAPOVIRUS AND ASTROVIRUS ISOLATED FROM CHILDREN 

HOSPITALIZED WITH ACUTE GASTROENTERITIS  

IN CHIANG MAI PROVINCE 

 

RUNGNAPA    MALASAO 

 

THIS THESIS HAS BEEN APPROVED  

TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF MASTER OF SCIENCE 

IN MICROBIOLOGY 

 

EXAMINING COMMITTEE 

 

……….……………………………………CHAIRPERSON 

 Assoc. Prof. Supatra Peerakome 

 

………………………………………………..…MEMBER 

 Prof. Dr. Niwat Maneekarn 

 

………………………………………………..…MEMBER 

 Dr. Yaowapa Pongsuwanna 

 

16  August  2007 

© Copyright by Chiang Mai University 



iii 

 

ACKNOWLEDGEMENT 

 

 I would like to express my deepest appreciation and sincere gratitude to 

Associate Professor Supatra Peerakome, my thesis advisor, and Professor Dr. Niwat 

Maneekarn, my co-advisor who devoted their especial efforts, valuable advice, 

memorable support, excellent guidance, great encouragement and endurance 

throughout my graduate works.  Additionally, I am thankful to all the wonderful 

faculty members and supporting staffs in the Department of Microbiology, Faculty of 

Medicine, Chiang Mai University who are always provide me with valuable advice 

and assistance when needed. 

 The successful accomplishment of this thesis would not have been possible 

without the bounteous help from Professor Dr. Hiroshi Ushijima, Department of 

Developmental Medical Sciences, the University of Tokyo, Japan, who provided me 

some chemical supplies and the positive samples of viruses causing gastroenteritis for 

this study. 

 My honest gratitude is also given to the examining committee, Dr. Yaowapa 

Pongsuwanna, Department of Medical Sciences, National Institute of Health, Ministry 

of Public Health, for her invaluable points of suggestion and comments to make my 

thesis manuscript is in a better shape. 

 Great appreciations are also given to Dr. Supin Tonusin and all nursing staffs 

at McCormick Hospital for their kindness in helping me during the specimen 

collection. 



iv 

 My deep appreciation goes to Miss Pattara Khamrin for providing me the 

children stool samples used in this study, heartily helping, teaching me several 

methods, including molecular techniques, analysis of nucleotide and protein 

sequences during this study. 

 I would like to express my appreciation to Miss Chansom Pantip for her kind 

compassion, great teaching me molecular technique and phylogenetic analysis used in 

my study, and helping me in the last phase of my study in the preparation of my thesis 

manuscript.   

 I would also like to express my particular acknowledgement to the Faculty of 

Medicine, Chiang Mai University for supporting my thesis research under the 

Endowment Fund for Medical Research.   

 Many thanks also go to all my dear graduate students and friends in the 

Department of Microbiology, Faculty of Medicine, Chiang Mai University for their 

help, kindness, sympathy, smile, and sincere friendship.   

 Finally, but most significantly, I am especially grateful to my parents and 

brother for their love, attention, understanding, encouragement, and endless support 

throughout my life. 

 

        Rungnapa  Malasao 

 

 

 

 


