
    
    
        




    


    




    




            
                
            

            Skip to Main Content

    








    
        

    
    
        
    
        
            
        

            Advertisement

            


 
    


    


    
        



        
            [image: Oxford Academic]
        


                
            
            
                Journals
            

            
                Books
            


    

 
    

            	
                    
                        Search Menu
                    
                
	
            
                [image: Information]
            
        
	
        
            [image: Account]
        
    
	
                    
                        Menu
                    
                
	
            
                [image: Information]
            
        
	
        
            [image: Account]
        
    



            
                

            

        

    



    
    
        



    
            
                Navbar Search Filter
            
            Journal of Medical Entomology
This issue
ESA Publications
Entomology
Public Health and Epidemiology
Books
Journals
Oxford Academic



        
            Mobile Enter search term
        
        

        
            Search
        

    





        

    

   
    


    	

                
                    Issues
                
            
        
	

                
                    Advance Articles
                
            
        
	

                
                    Special Collections
                
            
        
	

                
                    Submit
                    
                
                
                	

                
                    Author Guidelines
                
            
        
	

                
                    Submission Site
                
            
        
	

                
                    Open Access Options
                
            
        
	

                
                    Self-Archiving Policy
                
            
        
	

                
                    Reason to Submit
                
            
        
	

                
                    ESA Call for Papers
                
            
        



        
	

                
                    Purchase
                
            
        
	

                
                    About
                    
                
                
                	

                
                    About Journal of Medical Entomology
                
            
        
	

                
                    About the Entomological Society of America
                
            
        
	

                
                    Alerts
                
            
        
	

                
                    Editorial Board
                
            
        
	

                
                    Policies
                
            
        
	

                
                    Dispatch Dates
                
            
        
	

                
                    Contact Us
                
            
        



        
	
            Journals on Oxford Academic
        
	
            Books on Oxford Academic
        


    





    
        
                
                    ESA Publications
                

                            
                    [image: Journal of Medical Entomology]
                

            
                    
                            
                                [image: Entomological Society of America]
                            
                                            
            
 
        

    


    
        


    	

                
                    Issues
                
            
        
	

                
                    Advance Articles
                
            
        
	

                
                    Special Collections
                
            
        
	

                
                    Submit
                    
                
                
                	

                
                    Author Guidelines
                
            
        
	

                
                    Submission Site
                
            
        
	

                
                    Open Access Options
                
            
        
	

                
                    Self-Archiving Policy
                
            
        
	

                
                    Reason to Submit
                
            
        
	

                
                    ESA Call for Papers
                
            
        



        
	

                
                    Purchase
                
            
        
	

                
                    About
                    
                
                
                	

                
                    About Journal of Medical Entomology
                
            
        
	

                
                    About the Entomological Society of America
                
            
        
	

                
                    Alerts
                
            
        
	

                
                    Editorial Board
                
            
        
	

                
                    Policies
                
            
        
	

                
                    Dispatch Dates
                
            
        
	

                
                    Contact Us
                
            
        



        


        
            
                Close



    
            
                Navbar Search Filter
            
            Journal of Medical Entomology
This issue
ESA Publications
Entomology
Public Health and Epidemiology
Books
Journals
Oxford Academic



        
            Enter search term
        
        

        
            Search
        

    




                Advanced Search

            
            Search Menu

    





    
    
    
    
    
    
    
    
    
 
    



        
        

 
    



    
            
                
                    

                    




    
        Article Navigation
    

    
        
            Close mobile search navigation
        
        Article Navigation

        
    
        


    
    
        
                [image: Issue Cover]
        

        
            

                        Volume 55

                        Issue 4




            

            
July 2018            

            
        

    

 
    


            

            

    
        	
            < Previous
        
	
            Next >
        

 
    


        

    







    
    
        
            Article Navigation
        
    




    
        
            Article Navigation
        
    




    
    
        

    

    
        
            Journal Article
                    



    
                
                    
                        Effect of Relaxation of Deltamethrin Pressure on Metabolic Resistance in a Pyrethroid-Resistant Aedes aegypti (Diptera: Culicidae) Strain Harboring Fixed P989P and G1016G kdr Alleles
                    



    Get access
    [image: Arrow]
                

                
                    
                                




                                    Patchamon Son-un, 

                                    

    
        
    Patchamon Son-un



    


    
        Department of Parasitology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thail

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Nontawan Choovattanapakorn, 

                                    

    
        
    Nontawan Choovattanapakorn



    


    
        Department of Parasitology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thail

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Jassada Saingamsook, 

                                    

    
        
    Jassada Saingamsook



    


    
        Department of Parasitology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thail

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Jintana Yanola, 

                                    

    
        
    Jintana Yanola



    


    
        Department of Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai University, Chiang Mai, Thail

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Nongkran Lumjuan, 

                                    

    
        
    Nongkran Lumjuan



    


    
        Center for Molecular and Cell Biology for Infectious Diseases, Research Institute for Health Sciences, Chiang Mai University, Chiang Mai, Thail

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Catherine Walton, 

                                    

    
        
    Catherine Walton



    


    
        Ecology and Evolution Group, School of Earth and Environment, Faculty of Science and Engineering, University of Manchester, Manchester, UK

    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Pradya Somboon

                                    

    
        
    Pradya Somboon
            



    


    
        Department of Parasitology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thail

    


    
        Corresponding author, e-mail: pradya.somboon@cmu.ac.th

    

    
        
            [image: ORCID logo]  https://orcid.org/0000-0002-0760-4363
        
    

    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                

                    

                



        
            Journal of Medical Entomology, Volume 55, Issue 4, July 2018, Pages 975–981, https://doi.org/10.1093/jme/tjy037

        

        
            
                Published:

                24 March 2018

            

                
                    Article history
                
                    

            
                
                    Received:

                    21 September 2017

                

                
                    Published:

                    24 March 2018

                

        

        

    






 
    

    
         
    



        
            
                
                    	
                            
                                
                                
                                    Views

                                    
                                

                            
                            


                                
	
                                    Article contents
                                
	
                                    Figures & tables
                                
	
                                    Video
                                
	
                                    Audio
                                
	
                                    Supplementary Data
                                


                        


                        	
    
        
    
    Cite



    Cite

        
            Patchamon Son-un, Nontawan Choovattanapakorn, Jassada Saingamsook, Jintana Yanola, Nongkran Lumjuan, Catherine Walton, Pradya Somboon,  Effect of Relaxation of Deltamethrin Pressure on Metabolic Resistance in a Pyrethroid-Resistant Aedes aegypti (Diptera: Culicidae) Strain Harboring Fixed P989P and G1016G kdr Alleles, Journal of Medical Entomology, Volume 55, Issue 4, July 2018, Pages 975–981, https://doi.org/10.1093/jme/tjy037

        


    
        
            
            
            Select Format
            Select format
.ris (Mendeley, Papers, Zotero)
.enw (EndNote)
.bibtex (BibTex)
.txt (Medlars, RefWorks)


            Download citation
        

    


    Close


 
    


                        
	
    
            
        
            
                Permissions Icon
            
            Permissions
        
    

 
    


                        
	
        
            Share Icon
            
                Share
                
            
        
        	
        Facebook
    
	
        Twitter
    
	
        LinkedIn
    
	
        Email
    


    


                    
    
        





    
    
        



    
            
                Navbar Search Filter
            
            Journal of Medical Entomology
This issue
ESA Publications
Entomology
Public Health and Epidemiology
Books
Journals
Oxford Academic



        
            Mobile Enter search term
        
        

        
            Search
        

    





        

    

   
    

    







    
        

        
            
                Close



    
            
                Navbar Search Filter
            
            Journal of Medical Entomology
This issue
ESA Publications
Entomology
Public Health and Epidemiology
Books
Journals
Oxford Academic



        
            Enter search term
        
        

        
            Search
        

    




                Advanced Search

            
            Search Menu

    





 
    


                    

                

            

            
    
        
    





                    Abstract

Mutation of the voltage-gated sodium channel genes or knockdown resistance (kdr) and metabolic resistance in Aedes aegypti (L.) (Diptera: Culicidae) are important resistance mechanisms against pyrethroids. The present study investigated the effect of relaxation of deltamethrin selection pressure on the level of mixed-function oxidases (MFO), when the allele frequency of S989P+V1016G mutations is fixed in a resistant Ae. aegypti strain (UPK-R) from Chiang Mai, Thailand. The mosquitoes were divided into two groups, exposure and nonexposure groups, and maintained for 12 generations in an insectary room. Adults of the exposure group (F3 to F12) were treated with 0.05% deltamethrin-impregnated papers. The median lethal concentrations (LC50) of deltamethrin of larvae were determined by World Health Organization (WHO) bioassay. MFO activity was determined in F0 and F12. The results revealed that there was a decreasing trend of adult mortality rates in the exposure group over time. The larval LC50 values of the exposure group were gradually increased, whereas those of the nonexposure group were gradually decreased. The level of MFO activity in the nonexposure group (F12) was lower than the parent and exposure groups (F12) by 1.5 and 4-fold in the larvae, respectively, and 1.5 and 2.5-fold in the adult females, respectively. However, the frequency of P989+G1016 alleles in both groups was 100% up to F12 when the experiment ended. This study indicates that there was a significant but small reduction in the activity levels of MFOs when pyrethroid selection pressure is relaxed in this kdr strain of Ae. aegypti.
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