
EFFECT OF Spirogyra neglecta EXTRACT ON RENAL ORGANIC ANION 

TRANSPORTER 1 AND 3 FUNCTION IN TYPE 2 DIABETIC RATS 

 

 

 

 

 

 

 

ATCHARAPORN ONTAWONG 

 

 

 

 

 

 

 

MASTER OF SCIENCE 

IN PHYSIOLOGY 

 

 

 

 

 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

MAY 2012



EFFECT OF Spirogyra neglecta EXTRACT ON RENAL ORGANIC ANION 

TRANSPORTER 1 AND 3 FUNCTION IN TYPE 2 DIABETIC RATS 

 

 

 

 

 

 

ATCHARAPORN ONTAWONG 

 

 

 

 

 

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN 

PARTIAL FULLFILLMENT OF THE REQUIRMENTS 

FOR THE DEGREE OF  

MASTER OF SCIENCE 

IN PHYSIOLOGY 

 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

MAY 2012





iii 

 

ACKNOWLEDGEMENT 

 

        I would like to express my thankfulness my thesis advisor, Dr. Chutima 

Srimareong, who gave me the excellent advices, and  helpful guidance throughout the 

period of my education. 

        I would like to thank my co-advisor, Dr. Anusorn Lungkaphin and Assistant 

professor Anchalee Pongchaidecha, for inspiring encouragement, kindness and 

support to make this thesis successfully. 

        I wish to thank Dr. Pornpun Vivithanaporn, who gave me excellent advice.   

        I am particularly thankful to all members of the supervisory Graduate Committee 

for valuable suggestions to my thesis. 

        I am also very grateful to Miss Patchawan Ajinajarn, Miss Chutchadaporn 

Jaiyen, Mr. Punnawich Lerdteerawat, Miss Nudee Panmai and all my friends for their 

kind assistance and all the emotional support which facilitated me to carry out my 

study successfully. 

        I would like to thank all instructors in the Department of Physiology, Faculty of 

Medicine, Chiang Mai University for their teaching and suggestions during the course 

work which were all greatly helpful in completing my graduate study. 

        This research was supported by the Faculty of Medicine Endowment Fund, 

Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand and the National 

Research Council of Thailand (NRCT). Therefore, the author would like to thanks for 

their valuable support here. 

        Finally, I wish to express my extreme gratitude to my family for their love, 

understand, inspiration and fulfilling everything throughout my life. 

 

 

Atcharaporn Orntawong  


