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                    Abstract
Background
The literature contains evidence that Roux-en-Y gastric bypass (RYGB) surgery has an effect in humans on taste and preference for carbohydrate-rich foods. This study tested the hypothesis that RYGB affects sweet taste behavior using a rat model.
Methods
Male Sprague–Dawley rats underwent either RYGB or sham surgery. Then 4 weeks after surgery, the rats were given taste-salient, brief-access lick tests with a series of sucrose concentrations.
Results
The RYGB rats, but not the sham rats, lost weight over the 5-week postoperative period. The RYGB rats showed a significant decrease in mean licks for the highest concentration of sucrose (0.25–1.0 mol/l) but not for the low concentrations of sucrose or water.
Conclusions
The findings showed that RYGB surgery affected sweet taste behavior in rats, with postsurgical rats having lower sensitivity or avidity for sucrose than sham-treated control rats. This finding is similar to human reports that sweet taste and preferences for high-caloric foods are altered after bypass surgery.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sugar Detection Threshold After Laparoscopic Sleeve Gastrectomy in Adolescents
                                        
                                    

                                    
                                        Article
                                        
                                         02 December 2017
                                    

                                

                                Ghalia N. Abdeen, Alexander D. Miras, … Carel W. le Roux

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Taste Changes after Bariatric Surgery: a Systematic Review
                                        
                                    

                                    
                                        Article
                                         Open access
                                         31 July 2018
                                    

                                

                                Kasim Ahmed, Nicholas Penney, … Sanjay Purkayastha

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Alteration Pattern of Taste Perception After Bariatric Surgery: a Systematic Review of Four Taste Domains
                                        
                                    

                                    
                                        Article
                                        
                                         02 February 2019
                                    

                                

                                Saeed Shoar, Mohammad Naderan, … Habibollah Mahmoodzadeh

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Miras AD, le Roux CW (2010) Bariatric surgery and taste: novel mechanisms of weight loss. Curr Opin Gastroenterol 26:140–145
Article 
    PubMed 
    
                    Google Scholar 
                

	Scruggs DM, Buffington C, Cowan GS Jr (1994) Taste acuity of the morbidly obese before and after gastric bypass surgery. Obes Surg 4:24–28
Article 
    PubMed 
    
                    Google Scholar 
                

	Bray GA, Barry RE, Benfield JR, Castelnuovo-Tedesco P, Rodin J (1976) Intestinal bypass surgery for obesity decreases food intake and taste preferences. Am J Clin Nutr 29:779–783
PubMed 
    CAS 
    
                    Google Scholar 
                

	Burge JC, Schaumburg JZ, Choban PS, DiSilvestro RA, Flancbaum L (1995) Changes in patients’ taste acuity after Roux-en-Y gastric bypass for clinically severe obesity. J Am Diet Assoc 95:666–670
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Tichansky DS, Boughter JD Jr, Madan AK (2006) Taste change after laparoscopic Roux-en-Y gastric bypass and laparoscopic adjustable gastric banding. Surg Obes Relat Dis 2:440–444
Article 
    PubMed 
    
                    Google Scholar 
                

	Meguid MM, Ramos EJ, Suzuki S, Xu Y, George ZM, Das UN, Hughes K, Quinn R, Chen C, Marx W, Cunningham PR (2004) A surgical rat model of human Roux-en-Y gastric bypass. J Gastrointest Surg 8:621–630
Article 
    PubMed 
    
                    Google Scholar 
                

	Tichansky DS, Boughter JD Jr, Harper J, Glatt AR, Madan AK (2008) Gastric bypass surgery in rats produces weight loss modeling after human gastric bypass. Obes Surg 18:1246–1250
Article 
    PubMed 
    
                    Google Scholar 
                

	Xu Y, Ohinata K, Meguid MM, Marx W, Tada T, Chen C, Quinn R, Inui A (2002) Gastric bypass model in the obese rat to study metabolic mechanisms of weight loss. J Surg Res 107:56–63
PubMed 
    CAS 
    
                    Google Scholar 
                

	St John S, Spector AC (2008) Behavioral analysis of taste function in rodent models. In: Firestein S (ed) The senses: a comprehensive review. Elsevier, London, pp 409–427
Chapter 
    
                    Google Scholar 
                

	Smith JC (1988) Behavioral measures of taste of sucrose in the rat. In: Miller IJ Jr (ed) The Beidler symposium on taste and smell. Book Service Associates, Inc, Winston-Salem, NC, pp 205–213

                    Google Scholar 
                

	Krimm RF, Nejad MS, Smith JC, Miller IJ Jr, Beidler LM (1987) The effect of bilateral sectioning of the chorda tympani and the greater superficial petrosal nerves on the sweet taste in the rat. Physiol Behav 41:495–501
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Nejad MS (1986) The neural activities of the greater superficial petrosal nerve of the rat in response to chemical stimulation of the palate. Chem Senses 11:283–293
Article 
    CAS 
    
                    Google Scholar 
                

	Quinn R (2005) Comparing rat’s to human’s age: how old is my rat in people years? Nutrition 21:775–777
Article 
    PubMed 
    
                    Google Scholar 
                

	Guijarro A, Suzuki S, Chen C, Kirchner H, Middleton FA, Nadtochiy S, Brookes PS, Niijima A, Inui A, Meguid MM (2007) Characterization of weight loss and weight regain mechanisms after Roux-en-Y gastric bypass in rats. Am J Physiol Regul Integr Comp Physiol 293:R1474–R1489
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Stearns AT, Balakrishnan A, Tavakkolizadeh A (2009) Impact of Roux-en-Y gastric bypass surgery on rat intestinal glucose transport. Am J Physiol Gastrointest Liver Physiol. doi:10.1152/ajpgi.00253.20090193-1857/09. September 3, 2009

	Zheng H, Shin AC, Lenard NR, Townsend RL, Patterson LM, Sigalet DL, Berthoud HR (2009) Meal patterns, satiety, and food choice in a rat model of Roux-en-Y gastric bypass surgery. Am J Physiol Regul Integr Comp Physiol 297:R1273–R1282
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Glatt AR, Saputra J, Boughter JD Jr (2008) The effects of dietary manipulation on taste and preference in c57bl/6j mice. Chem Senses 33:S101

                    Google Scholar 
                

	Spector AC, Glendinning JI (2009) Linking peripheral taste processes to behavior. Curr Opin Neurobiol 19:370–377
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Baird JP, Travers SP, Travers JB (2001) Integration of gastric distension and gustatory responses in the parabrachial nucleus. Am J Physiol Regul Integr Comp Physiol 281:R1581–R1593
PubMed 
    CAS 
    
                    Google Scholar 
                

	Chang FC, Scott TR (1984) Conditioned taste aversions modify neural responses in the rat nucleus tractus solitarius. J Neurosci 4:1850–1862
PubMed 
    CAS 
    
                    Google Scholar 
                

	Contreras RJ, Frank M (1979) Sodium deprivation alters neural responses to gustatory stimuli. J Gen Physiol 73:569–594
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Scott TR (2001) The role of taste in feeding. Appetite 37:111–113
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Shimizu Y, Yamazaki M, Nakanishi K, Sakurai M, Sanada A, Takewaki T, Tonosaki K (2003) Enhanced responses of the chorda tympani nerve to sugars in the ventromedial hypothalamic obese rat. J Neurophysiol 90:128–133
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Hajnal A, Takenouchi K, Norgren R (1999) Effect of intraduodenal lipid on parabrachial gustatory coding in awake rats. J Neurosci 19:7182–7190
PubMed 
    CAS 
    
                    Google Scholar 
                

	Karimnamazi H, Travers SP, Travers JB (2002) Oral and gastric input to the parabrachial nucleus of the rat. Brain Res 957:193–206
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Atchley DP, Weaver KL, Eckel LA (2005) Taste responses to dilute sucrose solutions are modulated by stage of the estrous cycle and fenfluramine treatment in female rats. Physiol Behav 86:265–271
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Shigemura N, Ohta R, Kusakabe Y, Miura H, Hino A, Koyano K, Nakashima K, Ninomiya Y (2004) Leptin modulates behavioral responses to sweet substances by influencing peripheral taste structures. Endocrinology 145:839–847
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Simon SA, Liu L, Erickson RP (2003) Neuropeptides modulate rat chorda tympani responses. Am J Physiol Regul Integr Comp Physiol 284:R1494–R1505
PubMed 
    CAS 
    
                    Google Scholar 
                

	Stylopoulos N, Hoppin AG, Kaplan LM (2009) Roux-en-Y gastric bypass enhances energy expenditure and extends life span in diet-induced obese rats. Obesity 17:1839–1847
Article 
    PubMed 
    
                    Google Scholar 
                

	Suzuki S, Ramos EJ, Goncalves CG, Chen C, Meguid MM (2005) Changes in GI hormones and their effect on gastric emptying and transit times after Roux-en-Y gastric bypass in rat model. Surgery 138:283–290
Article 
    PubMed 
    
                    Google Scholar 
                

	Romanova IV, Ramos EJ, Xu Y, Quinn R, Chen C, George ZM, Inui A, Das U, Meguid MM (2004) Neurobiologic changes in the hypothalamus associated with weight loss after gastric bypass. J Am Coll Surg 199:887–895
Article 
    PubMed 
    
                    Google Scholar 
                

	Yamamoto T, Shimura T (2008) Roles of taste in feeding and reward. In: Firestein S (ed) The senses: a comprehensive review. Elsevier, London, pp 437–458
Chapter 
    
                    Google Scholar 
                

	Brown EK, Settle EA, Van Rij AM (1982) Food intake patterns of gastric bypass patients. J Am Diet Assoc 80:437–443
PubMed 
    CAS 
    
                    Google Scholar 
                

	Halmi KA, Mason E, Falk JR, Stunkard A (1981) Appetitive behavior after gastric bypass for obesity. Int J Obes 5:457–464
PubMed 
    CAS 
    
                    Google Scholar 
                

	Kenler HA, Brolin RE, Cody RP (1990) Changes in eating behavior after horizontal gastroplasty and Roux-en-Y gastric bypass. Am J Clin Nutr 52:87–92
PubMed 
    CAS 
    
                    Google Scholar 
                

	Sugarman HJ, Starkey JV, Birkenhauer R (1987) A randomized prospective trial of gastric bypass versus vertical banded gastroplasty for morbid obesity and their effects on sweets versus nonsweets eaters. Ann Surg 205:613–624
Article 
    
                    Google Scholar 
                


Download references




Acknowledgments
This research was supported in part by a grant from the Society of American Gastrointestinal and Endoscopic Surgeons to David S. Tichansky and by NIH grant DC000353 to John D. Boughter.

                Disclosures

                David S. Tichansky, A. Rebecca Glatt, Atul K. Madan, Jason Harper, Kenichi Tokita, and John D. Boughter have no conflicts of interest or financial ties to disclose.

              

Author information
Authors and Affiliations
	Department of Surgery, Thomas Jefferson University, 1100 Walnut Street, 5th Floor, Philadelphia, PA, 19107, USA
David S. Tichansky

	Department of Anatomy and Neurobiology, University of Tennessee Health Science Center, Memphis, TN, USA
A. Rebecca Glatt, Kenichi Tokita & John D. Boughter

	Beverly Hills Surgery Center, Los Angeles, CA, USA
Atul K. Madan

	Paris Surgical Specialists, Paris, TN, USA
Jason Harper


Authors	David S. TichanskyView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. Rebecca GlattView author publications
You can also search for this author in
                        PubMed Google Scholar



	Atul K. MadanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jason HarperView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kenichi TokitaView author publications
You can also search for this author in
                        PubMed Google Scholar



	John D. BoughterView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                David S. Tichansky.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Tichansky, D.S., Rebecca Glatt, A., Madan, A.K. et al. Decrease in sweet taste in rats after gastric bypass surgery.
                    Surg Endosc 25, 1176–1181 (2011). https://doi.org/10.1007/s00464-010-1335-0
Download citation
	Received: 20 April 2010

	Accepted: 17 August 2010

	Published: 16 September 2010

	Issue Date: April 2011

	DOI: https://doi.org/10.1007/s00464-010-1335-0


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
	Behavior
	Rats
	RYGB
	Sucrose
	Taste








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.161.200.237
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    