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                    Abstract
The effects of γ-aminobutyric acid (GABA) on sleep and its levels in blood after oral administration were investigated in humans. A randomized, single-blind, placebo-controlled crossover-designed study was conducted to evaluate the effect of GABA on sleep. Sleep was evaluated by electroencephalography (EEG) after oral GABA administration. GABA significantly shortened sleep latency and increased the total non-rapid eye movement (non-REM) sleep time. Questionnaires showed that subjects receiving GABA realized its effects on sleep. In addition, the blood level of GABA after administration was investigated, and the absorption and metabolism rates of GABA were determined. GABA was quickly absorbed, and the blood level of GABA was the highest 30 min after oral administration, with a subsequent decrease in concentration. As GABA strongly affected the early stage of sleep, the effect of GABA on sleep may be connected to its levels in blood.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Effects of L-serine ingestion on human sleep
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 August 2014
                                    

                                

                                Yukihiko Ito, Satomi Takahashi, … Makoto Satoh

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Neurophysiological signature of gamma-hydroxybutyrate augmented sleep in male healthy volunteers may reflect biomimetic sleep enhancement: a randomized controlled trial
                                        
                                    

                                    
                                        Article
                                        
                                         08 April 2019
                                    

                                

                                Dario A. Dornbierer, Diego M. Baur, … Hans-Peter Landolt

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Effects of poly-gamma-glutamic acid on inflammatory and metabolic biomarkers in sleep-restricted rats
                                        
                                    

                                    
                                        Article
                                        
                                         02 June 2018
                                    

                                

                                Erdenetsogt Oyunbileg, Nuri Jun, … Inkyung Baik

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Yoto A, Murao S, Motoki M, Yokoyama Y, Horie N, Takeshima K, Masuda K, Kim M, Yokogoshi H. Oral intake of aminobutyric acid affects mood and activities of central nervous system during stressed condition induced by mental tasks. Amino Acids 43: 1331–1337 (2012)
Article 
    CAS 
    
                    Google Scholar 
                

	Petty F, Kramer G, Feldman M. Is plasma GABA of peripheral origin? Biol. Psychiat. 22: 725–732 (1987)
Article 
    CAS 
    
                    Google Scholar 
                

	Bjork JM, Moeller FG, Kramer GL, Kram M, Suris A, Rush AJ, Petty F. Plasma GABA levels correlate with aggressiveness in relatives of patients with unipolar depressive disorder. Psychiat. Res. 101: 131–136 (2001)
Article 
    CAS 
    
                    Google Scholar 
                

	Lanctot KL, Herrmann N, Rothernburg L, Eryavec G. Behavioral correlates of GABAergic disruption in Alzheimer’s disease. Int. Psychogeriatr. 19: 151–158 (2007)
Article 
    
                    Google Scholar 
                

	Abdou AM, Higashiguchi S, Horie K, Kim M, Hatta H, Yokogoshi H. Relaxation and immunity enhancement effects of aminobutyric acid (GABA) administration in humans. Biofactors 26: 201–208 (2006)
Article 
    CAS 
    
                    Google Scholar 
                

	Nakamura H, Takishima T, Kometani T, Yokogoshi H. Psychological stressreducing effect of chocolate enriched with γ-aminobutyric acid (GABA) in humans: Assessment of stress using heart rate variability and salivary chromogranin A. Int. J. Food Sci. Nutr. 60(Suppl. 5): 106–113 (2009)
Article 
    CAS 
    
                    Google Scholar 
                

	Fujibayashi M, Kamiya T, Takagaki K, Moritani T. Activation of autonomic nervous system activity by the oral ingestion of GABA. J. Jpn. Soc. Nutr. Food Sci. 61: 129–133 (2008)
Article 
    
                    Google Scholar 
                

	Kim K, Uchiyama M, Okawa M, Liu X, Ogihara R. An epidemiological study of insomnia among the Japanese general population. Sleep 23: 41–47 (2000)
CAS 
    
                    Google Scholar 
                

	Adam K, Oswald I. A comparison of the effects of chlormezanone and nitrazepam on sleep. Br. J. Clin. Pharmacol. 14: 57–65 (1982)
Article 
    CAS 
    
                    Google Scholar 
                

	Lemma S, Gelaye B, Berhane Y, Worku A, Williams MA. Sleep quality and its psychological correlates among university students in Ethiopia: A crosssectional study. BMC Psychiatry 12: 237 (2012)
Article 
    
                    Google Scholar 
                

	Yamatsu A, Yamashita Y, Horie K, Takeshima K, Horie N, Masuda K, Yamane T, Kim M. Beneficial action of GABA on sleep and frequent night urination in the elderly. Jpn. Pharmacol. Ther. 41: 985–988 (2013)

                    Google Scholar 
                

	Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh sleep quality index: A new instrument for psychiatric practice and research. Psychiat. Res. 28: 193–213 (1989)
Article 
    CAS 
    
                    Google Scholar 
                

	Velez JC, Souza A, Traslavina S, Barbosa C, Wosu A, Andrade A, Frye M, Fitzpatrick AL, Gelaye B, Williams MA. The epidemiology of sleep quality and consumption of stimulant beverages among Patagonian Chilean college students. Sleep Disord. Article ID 910104 (2013)

                    Google Scholar 
                

	Takahashi H, Masaki C, Makino M, Yoshida M, Mukaibo T, Kondo Y, Nakamoto T, Hosokawa R. Management of sleep-time masticatory muscle activity using stabilization splints affects psychological stress. J. Oral Rehabil. 40: 892–899 (2013)
Article 
    CAS 
    
                    Google Scholar 
                

	Iber C, Ancoli-Israel S, Chesson A, Quan SF. The AASM manual for the scoring of sleep and associated events: Rules, terminology, and technical specification. 1st ed. American Academy of Sleep Medicine, Darien, IL, USA (2007)

                    Google Scholar 
                

	Greenblatt DJ, Shader RI, Divoll M, Harmatz JS. Benzodiazepines: A summary of pharmacokinetic properties. Br. J. Clin. Pharmaco. 11: 11S–16S (1981)
Article 
    CAS 
    
                    Google Scholar 
                

	Markwald RR, Lee-Chiong TL, Burke TM, Snider JA, Wright KP. Effects of the melatonin MT-1/MT-2 agonist Ramelteon on daytime body temperature and sleep. Sleep 33: 825–831 (2010)

                    Google Scholar 
                

	Roberts E. γ-Aminobutyric acid and nervous system function-A perspective. Biochem. Pharmacol. 23: 2637–2649 (1974)
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Pharma Foods International Co., Ltd., Kyoto, 615-8245, Japan
Atsushi Yamatsu, Yusuke Yamashita, Tukaram Pandharipande, Isafumi Maru & Mujo Kim


Authors	Atsushi YamatsuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yusuke YamashitaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Tukaram PandharipandeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Isafumi MaruView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mujo KimView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Yusuke Yamashita.


Rights and permissions
Reprints and permissions


About this article
       



Cite this article
Yamatsu, A., Yamashita, Y., Pandharipande, T. et al. Effect of oral γ-aminobutyric acid (GABA) administration on sleep and its absorption in humans.
                    Food Sci Biotechnol 25, 547–551 (2016). https://doi.org/10.1007/s10068-016-0076-9
Download citation
	Received: 30 January 2015

	Revised: 02 September 2015

	Accepted: 17 November 2015

	Published: 30 April 2016

	Issue Date: April 2016

	DOI: https://doi.org/10.1007/s10068-016-0076-9


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	γ-Aminobutyric acid
	sleep
	electroencephalogram
	absorption








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					100.26.104.235
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    