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                    Abstract
Rats were reared from weaning (21 days of age) either in isolation or in social groups of five for 30 days and were then tested for spontaneous locomotor activity and 7 days later for 5-hydroxytryptamine (5-HT) agonist-induced behaviour. Isolation-reared animals displayed locomotor hyperactivity when placed in a novel environment. 5-methoxy-N,N-dimethyltryptamine (5-MeODMT) (2 mg/kg IP) and 8-hydroxy-2-(di-n-propyl-amino) tetralin (8-OH-DPAT) (0.32 mg/kg SC) elicited various components of the “5-HT behavioural syndrome” in both groups of animals, with forepaw treading and flat body posture being significantly more pronounced in isolation-reared animals. 1-(2,5-Dimethoxy-4-iodophenyl)-2-aminopropane (DOI) (2.5 mg/kg IP), a 5-HT2 selective agonist, produced a significantly greater number of back muscle contractions in isolation-reared animals but there was no difference between the two groups in the number of wet-dog shakes produced. Forepaw treading and flat body posture are thought to be mediated by 5-HT1A receptor activation, and stimulation of this receptor by either 5-MeODMT or 8-OH-DPAT produced greater responding in isolation-reared rats, suggesting supersensitivity of the post-synaptic 5-HT1A receptor. Wet-dog shakes are thought to be mediated by 5-HT2 and other (none-5-HT) receptors while back muscle contractions have been shown to be mediated by 5-HT2 receptors, indicating that there is also an increase in 5-HT2 receptor responsiveness in the socially-isolated animals. In general, the results indicate post-synaptic 5-HT receptor supersensitivity in isolation-reared rats and these receptor changes may be involved in the behavioural profile observed in such rats.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Different effects of isolation-rearing and neonatal MK-801 treatment on attentional modulations of prepulse inhibition of startle in rats
                                        
                                    

                                    
                                        Article
                                        
                                         01 July 2016
                                    

                                

                                Zhe-Meng Wu, Yu Ding, … Liang Li

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effects of Early Social Isolation on Locomotor Activity and Learning Ability in Adult WAG/Rij Rats
                                        
                                    

                                    
                                        Article
                                        
                                         12 January 2022
                                    

                                

                                A. Yu. Shishelova & V. V. Raevsky

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Three-Week Isolation Does Not Lead to Depressive-Like Disorders in Rats
                                        
                                    

                                    
                                        Article
                                        
                                         19 June 2018
                                    

                                

                                A. V. Gorlova, D. A. Pavlov, … V. P. Chekhonin

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Blanc G, Herve D, Simon H, Lisoprawski A, Glowinski J, Tassin J (1980) Response to stress of mesocortico-frontal dopaminergic neurones in rats after long-term isolation. Nature 284:265–267
Article 
    PubMed 
    
                    Google Scholar 
                

	Bedard P, Pycock CJ (1977) “Wet-dog” shake behaviour in the rat: a possible quantitative model of central 5-hydroxytryptamine activity. Neuropharmacology 16:663–670
Article 
    PubMed 
    
                    Google Scholar 
                

	Einon DF, Morgan MJ (1977) A critical period for social isolation in the rat. Dev Psychobiol 10:123–132
Article 
    PubMed 
    
                    Google Scholar 
                

	File SE, Vellucci SV (1978) Studies on the role of ACTH and of 5-HT in anxiety, using an animal model. J Pharm Pharmacol 30:105–110
PubMed 
    
                    Google Scholar 
                

	Fone KCF, Bennett GW, Marsden CA (1987) Involvement of catecholaminergic neurones anda-adrenoceptors in the wet-dog shake and forepaw licking behaviours produced by the intrathecal injection of an analogue of thyrotrophin-releasing hormone (CG 3509). Neuropharmacology 26:1147–1155
Article 
    PubMed 
    
                    Google Scholar 
                

	Fone KCF, Johnson JV, Bennett GW, Marsden CA (1989) Involvement of 5-HT2 receptors in the behaviours produced by intrathecal administration of selected 5-HT agonists and the TRH analogue (CG 3509) to rats. Br J Pharmacol 96:599–608
PubMed 
    
                    Google Scholar 
                

	Fone KCF, Robinson AJ, Marsden CA (1991) Characterization of the 5-HT receptor subtypes involved in the motor behaviours produced by intrathecal administration of a variety of 5-HT agonists in rats. Br J Pharmacol 103:1547–1555
PubMed 
    
                    Google Scholar 
                

	Frances H, Khidichian F, Monier C (1990) Increase in the isolation-induced social behavioural deficit by agonists at 5-HT1A receptors. Neuropharmacology 29:103–107
Article 
    PubMed 
    
                    Google Scholar 
                

	Glennon RA (1987) Central serotonin receptors as targets for drug research. J Neurochem 30:1–12

                    Google Scholar 
                

	Green AR, Johnson P, Nimgaonkar VL (1983) Increased 5-HT2 receptor number in brain as a probable explanation for the enhanced 5-hydroxytryptamine-mediated behaviour following repeated electroconvulsive shock administration to rats. Br J Pharmacol 80:173–177

                    Google Scholar 
                

	Hjorth S, Carlsson A, Lindberg P, Sanchez D, Wikstrom H, Arvidsson L-E, Hacksell U, Nilsson JLG (1982) 8-Hydroxy-2-(di-n-propylamino) tetralin, 8-OH-DPAT, a potent and selective simplified ergot congener with central 5-HT-receptor stimulating activity. J Neural Transm 55:169–188
Article 
    
                    Google Scholar 
                

	Jones GH, Hernandez TD, Robbins TW, Marsden CA (1988) Enhanced striatal response tod-amphetamine as revealed by intracerebral dialysis following social isolation in rats. Br J Pharmacol 94:249P

                    Google Scholar 
                

	Juraska JM, Henderson C, Muller J (1984) Differential rearing experience, gender and radial maze performance. Dev Psychobiol 17:209–215
Article 
    PubMed 
    
                    Google Scholar 
                

	Leysen JE, Van Gompel P, Gommeren W, Woestenborghs R, Janssen PAJ (1986) Down regulation of serotonin-S2 receptor sites in rat brain by chronic treatment with the serotonin-S2 antagonists: ritanserin and setoperone. Psychopharmacology 88:434–444
Article 
    PubMed 
    
                    Google Scholar 
                

	Morgan MJ, Einon DF, Nicholas D (1975) The effects of isolation rearing on behavioural inhibition in the rat. Q J Exp Psychol 27:615–634

                    Google Scholar 
                

	Morinan A, Parker V (1985) Are socially-isolated rats anxious? Br J Pharmacol 86:460P

	Murphy JM, McBride WJ, Lumeng L, Li T-K (1982) Regional brain levels of monoamines in alcohol-preferring and -non-preferring lines of rats. Pharmacol Biochem Behav 16:145–149
Article 
    PubMed 
    
                    Google Scholar 
                

	Parker V, Morinan A (1986) The socially-isolated rat as a model for anxiety. Neuropharmacology 25:663–664
Article 
    
                    Google Scholar 
                

	Sahakian BJ, Robbins TW, Morgan MJ, Iversen SD (1975) The effects of psychomotor stimulants on stereotypy and locomotor activity in socially-deprived and control rats. Brain Res 84:195–205
Article 
    PubMed 
    
                    Google Scholar 
                

	Sahakian BJ, Robbins TW, Iversen SD (1977) The effects of isolation rearing on exploration in the rat. Anim Learn Behav 5:193–198

                    Google Scholar 
                

	Tricklebank MD (1984) Behavioural effects of 8-hydroxy-2-(di-n-propylamino) tetralin, a putative 5-HT1A receptor agonist. Br J Pharmacol 81:26P

	Tricklebank MD, Forler C, Fozard JR (1985a) The involvement of subtypes of the 5-HT1 receptor and of catecholaminergic systems in the behavioural response to 8-hydroxy-2-(di-n-propylamino) tetralin in the rat. Eur J Pharmacol 106:271–282
Article 
    
                    Google Scholar 
                

	Tricklebank MD, Forler C, Middlemiss DN, Fozard JR (1985b) Subtypes of the 5-HT receptor mediating the behavioural response to 5-methoxy-N,N-dimethyltryptamine in the rat. Eur J Pharmacol 117:15–24
Article 
    PubMed 
    
                    Google Scholar 
                

	Wong DT, Threlkeld PG, Lumeng L, Li T-K (1990) Higher density of serotonin-1A receptors in the hippocampus and cerebral cortex of alcohol-preferring P rats. Life Sci 46:231–235
Article 
    PubMed 
    
                    Google Scholar 
                

	Wright IK, Crespi F, Marsden CA, Jones GH, Robbins TW (1989) Effect of isolation-rearing on 5-HT release in the frontal cortex. J Neurosci Methods 29:283

                    Google Scholar 
                

	Wright IK, Ismail H, Upton N, Marsden CA (1990) Effect of isolation-rearing on performance in the elevated plus-maze and open field behaviour. Br J Pharmacol 100:357P

                    Google Scholar 
                

	Yap CY, Taylor DA (1983) Involvement of 5-HT2 receptors in the wet-dog shake behaviour induced by 5-hydroxytryptophan in the rat. Neuropharmacology 22:801–804
Article 
    PubMed 
    
                    Google Scholar 
                

	Yocci FD, Wright RN, Magraf RR, Eison AS (1990) 8-OH-DPAT and buspirone analogs inhibit the ketanserin-sensitive quipazine-induced head-shake response in rats. Pharmacol Biochem Behav 35:251–254
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Physiology and Pharmacology, Medical School, Queen's Medical Centre, NG7 2UH, Nottingham, UK
Ian K. Wright, H. Ismail & C. A. Marsden

	SmithKline Beecham, Medicinal Research Centre, Coldharbour Road, CM19 5AD, Harlow, Essex, UK
N. Upton


Authors	Ian K. WrightView author publications
You can also search for this author in
                        PubMed Google Scholar



	H. IsmailView author publications
You can also search for this author in
                        PubMed Google Scholar



	N. UptonView author publications
You can also search for this author in
                        PubMed Google Scholar



	C. A. MarsdenView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Wright, I.K., Ismail, H., Upton, N. et al. Effect of isolation rearing on 5-HT agonist-induced responses in the rat.
                    Psychopharmacology 105, 259–263 (1991). https://doi.org/10.1007/BF02244319
Download citation
	Received: 17 November 1990

	Revised: 01 March 1991

	Issue Date: October 1991

	DOI: https://doi.org/10.1007/BF02244319


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
                        


Key words
	Isolation rearing
	Spontaneous locomotor activity
	5-HT behavioural syndrome
	Rat








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.239.227.49
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    