
THE HYALURONIC ACID LEVEL CHANGES IN 
HUMAN GINGIVAL CREVICULAR FLUID DURING 

ORTHODONTIC TOOTH MOVEMENT 
: A LONGITUDINAL STUDY 

 
 
 
 

 
ANJAN PEERANANTRANGSRI 

 
 
 
 

 
 

MASTER OF SCIENCE 
IN ORTHODONTICS 

 
 

 
 
 

GRADUATE SCHOOL 
CHIANG MAI UNIVERSITY  

JULY 2005 
ISBN 974-9886-14-3 

 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



THE HYALURONIC ACID LEVEL CHANGES IN 
HUMAN GINGIVAL CREVICULAR FLUID DURING 

ORTHODONTIC TOOTH MOVEMENT 
: A LONGITUDINAL STUDY 

 
 
 
 

 
ANJAN PEERANANTRANGSRI 

 
 
 

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN 
PARTIAL FULFILLMENT OF THE REQUIREMENTS  

FOR THE DEGREE OF  
MASTER OF SCIENCE 
IN ORTHODONTICS 

 
 
 

 
GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 
JULY 2005 

ISBN 974-9886-14-3 
 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 ii

 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 iii

ACKNOWLEDGEMENTS 

I would like to express my sincere thanks to my advisor, Associate Professor 
Dhirawat Jotikasthira, for his helpful guidance, valuable advice, a proof of this thesis, and 
encouragement throughout the study. 

I also would like to express my gratitude to my co-advisors, Associate Professor 
Dr. Suttichai Krisanapakornkit, for his initial encouragement in directing me towards the 
study of glycosaminoglycans in gingival crevicular fluid during orthodontic movement.  
My deep appreciation is for Associate Professor Dr. Prachya Kongtawelert and Assistant 
Professor Dr. Siriwan Ong-chai for providing useful suggestions and guidance in HA 
analysis. 

I am grateful to Dr. Nitaya Jotikasthira for her assistance and experience in 
examining all clinical parameters (gingival and plaque indices) in this study. 

 My sincere appreciation is expressed to Mr. Akanit Itthiarbha for his assistance, 
experience, and skilful supervision in HA analysis by ELISA (Enzyme-linked 
Immunosorbent Assay).  I wish to express my gratitude to the Department of 
Biochemistry, Faculty of Medicine and the Dental Research Equipment Center, Faculty of 
Dentistry, Chiang Mai University, for facilitating equipment and work place. 

My special thanks are also extended to all staffs of the Department of 
Orthodontics, Faculty of Dentistry, Chiang Mai University, for their suggestions and 
spirits. I would like to express my appreciation to Mr. Nikom Jaito for his shared advice, 
assistance, and good cooperation in this study.  In addition, I gratefully acknowledge all 
of the volunteers for their patience and willingness to take part in this study. 

Last but not least, I am deeply indebted to everyone in my family, who always 
give love, support, and encouragement.  With love and respect on my mind, I would like 
to dedicate my thesis to my parents who have been teaching me that perseverance is 
necessary to overcome any obstacles in the life. 

 
Anjan Peeranantrangsri 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d


	THE HYALURONIC ACID LEVEL CHANGES IN
	HUMAN GINGIVAL CREVICULAR FLUID DURING
	ORTHODONTIC TOOTH MOVEMENT
	: A LONGITUDINAL STUDY
	ANJAN PEERANANTRANGSRI
	MASTER OF SCIENCE
	IN ORTHODONTICS
	GRADUATE SCHOOL
	CHIANG MAI UNIVERSITY
	JULY 2005
	ISBN 974-9886-14-3
	THE HYALURONIC ACID LEVEL CHANGES IN
	HUMAN GINGIVAL CREVICULAR FLUID DURING
	ORTHODONTIC TOOTH MOVEMENT
	: A LONGITUDINAL STUDY
	ANJAN PEERANANTRANGSRI
	A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN
	PARTIAL FULFILLMENT OF THE REQUIREMENTS
	FOR THE DEGREE OF
	MASTER OF SCIENCE
	IN ORTHODONTICS
	GRADUATE SCHOOL
	CHIANG MAI UNIVERSITY
	JULY 2005
	ISBN 974-9886-14-3
	ACKNOWLEDGEMENTS

