
 
 

 STUDY OF THAI SHALLOT (ALLIUM ASCALONICUM L.) EXTRACTS       
    ON  GLUTATHIONE  SYNTHESIS  AND  DEGRADATION  UNDER      
                   OXIDATIVE  STRESS  AND  INFLAMMATION  IN  

   HUMAN  MONOCYTIC  CELL  LINE (U937) 
 
 
 
 
 
 
 
 

NUTTAKAAN    LEELARUNGRAYUB 
 
 
 
 
 
 
 
 

DOCTOR OF PHILOSOPHY  
IN BIOCHEMISTRY 

 
 
 
 
 
 
 
 

THE GRADUATE SCHOOL 
CHIANG MAI UNIVERSITY 

FEBRUARY 2006 
ISBN 974-9890-08-6 

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



STUDY OF THAI SHALLOT (ALLIUM ASCALONICUM L.) EXTRACTS       
    ON GLUTATHIONE SYNTHESIS AND DEGRADATION UNDER  

  OXIDATIVE STRESS AND INFLAMMATION IN  
   HUMAN MONOCYTIC CELL LINE (U937) 

 
 

 
 

 
NUTTAKAAN     LEELARUNGRAYUB 

 
 
 
 
 
 
 
 

A THESIS SUMMITTED TO THE GRADUATE SCHOOL IN 
PARTIAL FULFILMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF  
DOCTOR OF PHILOSOPHY 

IN BIOCHEMISTRY 
 
 
 
 
 
 
 
 
 
 
 
 

THE GRADUATE SCHOOL 
CHIANG MAI UNIVERSITY 

FEBRUARY 2006 
ISBN 974-9890-08-6 

 

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



 
     
 

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



 
ACKNOWLEDGEMENT 

 
 

I would like to give great thanks for many people around me who have been 

encouraging me studying in Biochemistry. My intentness wants to have more 

knowledge and experiences in advanced research that is applicable for Physical 

Therapy. I realize and trust in gaining new academic that can be applied on many 

fields; teaching, new knowledge, and advanced researches in the future.  

After I got a scholarship from Chiang Mai University to study in Master and 

continue on Ph.D program for five years. I have had a good chance on biochemistry 

researching related to physical therapy as in Master program “chest physical therapy 

and biochemical marker in pediatric patients with pneumonia”  

 In Ph.D program, I have been learnt in advanced studying or new researches.  

I were a good opportunity from external funding; NSDTA (Northern), and S.M 

pharmaceutical. Co.Ltd. (Thailand) to gain and had an excellent practice at the “Free 

Radical and Biochemistry Laboratory, Macquarie University, Australia” with Assoc. 

Prof.Dr. Gebicki JM and his co-workers. Moreover, during in Thailand, most of all 

working, I have been done my work continuously at Department of Clinical 

Chemistry, Faculty of Associated Medical Sciences, Chiang Mai University until the 

end. I also appreciated to staff in Department of Clinical Chemistry helping and 

donation some chemicals or materials. 

 Finally, I would like to thank my main supervisor, Assoc.Prof.Dr. Viboon 

Rattanapanone who gave me a chance for me to learn and gain more experiences in 

advanced study especially, and all teachers in Biochemistry Department for lots of 

suggestion. This thesis can not be finished, unless have a big opportunity from 

Assoc.Prof.Dr. Gebicki JM and his wife (Dr.Salvia) who had taugh and concentrated 

me all the time during working in their laboratory at Australia. He always concerned 

my heart, my feeling, and my works, including teaching the real human life.  

At the end, my family, my son and wife are very important modulators for my 

hard work and support my feeling until I do this thesis completely.  

 

     Nuttakaan Leelarungrayub 

i

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


