
    
    
        




    


    




    




            
                
            

            Skip to Main Content

    








    
        

    
    
        
    
        
            
        

            Advertisement

            


 
    


    


    
        



        
            [image: Oxford Academic]
        


                
            
            
                Journals
            

            
                Books
            


    

 
    

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



            
                

            

        

    



    
    
        



    
            
                Navbar Search Filter
            
            Nicotine & Tobacco Research
This issue
Addictions and Substance Misuse
Medicine and Health
Books
Journals
Oxford Academic



        
            Mobile Enter search term
        
        

        
            Search
        

    





        

    

   
    


    	

                
                    Issues
                
            
        
	

                
                    More Content
                    
                
                
                	

                
                    Supplements
                
            
        
	

                
                    Advance articles
                
            
        
	

                
                    Editor's Choice
                
            
        
	

                
                    Special Issues
                
            
        



        
	

                
                    Submit
                    
                
                
                	

                
                    Author Guidelines
                
            
        
	

                
                    Submission Site
                
            
        
	

                
                    Why Publish With Us?
                
            
        
	

                
                    Open Access
                
            
        



        
	

                
                    Purchase
                
            
        
	

                
                    Alerts
                
            
        
	

                
                    About
                    
                
                
                	

                
                    About Nicotine & Tobacco Research
                
            
        
	

                
                    About Society for Nicotine & Tobacco Research
                
            
        
	

                
                    Editorial Board
                
            
        
	

                
                    Advertising and Corporate Services
                
            
        
	

                
                    Journals Career Network
                
            
        
	

                
                    Self-Archiving Policy
                
            
        
	

                
                    Dispatch Dates
                
            
        



        
	
            Journals on Oxford Academic
        
	
            Books on Oxford Academic
        


    





    
        
                            
                    [image: Nicotine and Tobacco Research]
                

            
                    
                            
                                [image: Society for Research on Nicotine and Tobacco]
                            
                                            
            
 
        

    


    
        


    	

                
                    Issues
                
            
        
	

                
                    More Content
                    
                
                
                	

                
                    Supplements
                
            
        
	

                
                    Advance articles
                
            
        
	

                
                    Editor's Choice
                
            
        
	

                
                    Special Issues
                
            
        



        
	

                
                    Submit
                    
                
                
                	

                
                    Author Guidelines
                
            
        
	

                
                    Submission Site
                
            
        
	

                
                    Why Publish With Us?
                
            
        
	

                
                    Open Access
                
            
        



        
	

                
                    Purchase
                
            
        
	

                
                    Alerts
                
            
        
	

                
                    About
                    
                
                
                	

                
                    About Nicotine & Tobacco Research
                
            
        
	

                
                    About Society for Nicotine & Tobacco Research
                
            
        
	

                
                    Editorial Board
                
            
        
	

                
                    Advertising and Corporate Services
                
            
        
	

                
                    Journals Career Network
                
            
        
	

                
                    Self-Archiving Policy
                
            
        
	

                
                    Dispatch Dates
                
            
        



        


        
            
                Close



    
            
                Navbar Search Filter
            
            Nicotine & Tobacco Research
This issue
Addictions and Substance Misuse
Medicine and Health
Books
Journals
Oxford Academic



        
            Enter search term
        
        

        
            Search
        

    




                Advanced Search

            
            Search Menu

    





    
    
    
    
    
    
    
    
    
 
    



        
        

 
    



    
            
                
                    

                    




    
        Article Navigation
    

    
        
            Close mobile search navigation
        
        Article Navigation

        
    
        


    
    
        
                [image: Issue Cover]
        

        
            

                        Volume 22

                        Issue 10




            

            
October 2020            

            
        

    

 
    


            

            

    
        	
            < Previous
        
	
            Next >
        

 
    


        

    







    
    
        
            Article Navigation
        
    




    
        
            Article Navigation
        
    




    
    
        

    

    
        
            Journal Article
                    



    
                
                    
                        Prenatal Nicotine Exposure in Rodents: Why Are There So Many Variations in Behavioral Outcomes?
                    



    Get access
    [image: Arrow]
                

                
                    
                                




                                    Filip Souza Polli, MSc, 

                                    

    
        
    Filip Souza Polli, MSc



    


    
        Department of Drug Design and Pharmacology, Faculty of Health and Medical Sciences, University of Copenhagen
, Copenhagen, Denmark


    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Kristi Anne Kohlmeier, PhD

                                    

    
        
    Kristi Anne Kohlmeier, PhD
            



    


    
        Department of Drug Design and Pharmacology, Faculty of Health and Medical Sciences, University of Copenhagen
, Copenhagen, Denmark


    


    
        Corresponding Author: Kristi A. Kohlmeier, PhD, Department of Drug Design and Pharmacology, Faculty of Health and Medical Sciences, Universitetsparken 2, University of Copenhagen, 2100 Copenhagen, Denmark. Telephone: 45 35 33 60 55; E-mail: kak1@sund.ku.dk

    

    
        
            [image: ORCID logo]  https://orcid.org/0000-0003-0183-3816
        
    

    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                

                    

                



        
            Nicotine & Tobacco Research, Volume 22, Issue 10, October 2020, Pages 1694–1710, https://doi.org/10.1093/ntr/ntz196

        

        
            
                Published:

                09 October 2019

            

                
                    Article history
                
                    

            
                
                    Received:

                    05 June 2019

                

                
                    Editorial decision:

                    30 September 2019

                

                
                    Accepted:

                    05 October 2019

                

                
                    Published:

                    09 October 2019

                

                
                    Corrected and typeset:

                    18 November 2019

                

        

        

    






 
    

    
         
    



        
            
                
                    	
                            
                                
                                
                                    Views

                                    
                                

                            
                            


                                
	
                                    Article contents
                                
	
                                    Figures & tables
                                
	
                                    Video
                                
	
                                    Audio
                                
	
                                    Supplementary Data
                                


                        


                        	
    
        
    
    Cite



    Cite

        
            Filip Souza Polli, Kristi Anne Kohlmeier,  Prenatal Nicotine Exposure in Rodents: Why Are There So Many Variations in Behavioral Outcomes?, Nicotine & Tobacco Research, Volume 22, Issue 10, October 2020, Pages 1694–1710, https://doi.org/10.1093/ntr/ntz196

        


    
        
            
            
            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
            
            Nicotine & Tobacco Research
This issue
Addictions and Substance Misuse
Medicine and Health
Books
Journals
Oxford Academic



        
            Mobile Enter search term
        
        

        
            Search
        

    





        

    

   
    

    







    
        

        
            
                Close



    
            
                Navbar Search Filter
            
            Nicotine & Tobacco Research
This issue
Addictions and Substance Misuse
Medicine and Health
Books
Journals
Oxford Academic



        
            Enter search term
        
        

        
            Search
        

    




                Advanced Search

            
            Search Menu

    





 
    


                    

                

            

            
    
        
    





                    Abstract

Introduction
The World Health Organization (WHO) reported that smoking cessation rates among women have stagnated in the past decade and estimates that hundreds of millions of women will be smokers in the next decade. Social, environmental, and biological conditions render women more susceptible to nicotine addiction, imposing additional challenges to quit smoking during gestation, which is likely why more than 8% of pregnancies in Europe are associated with smoking. In epidemiological investigations, individuals born from gestational exposure to smoking exhibit a higher risk of development of attention-deficit/hyperactive disorder (ADHD) and liability to drug dependence. Among other teratogenic compounds present in tobacco smoke, nicotine actions during neuronal development could contribute to the observed outcomes as nicotine misleads signaling among progenitor cells during brain development. Several experimental approaches have been developed to address the consequences of prenatal nicotine exposure (PNE) to the brain and behavior but, after four decades of studies, inconsistent data have been reported and the lack of consensus in the field has compromised the hypothesis that gestational nicotine exposure participates in cognitive and emotional behavioral deficits.

Aims
In this review, we discuss the most commonly used PNE models with focus on their advantages and disadvantages, their relative validity, and how the different technical approaches could play a role in the disparate outcomes.

Results
We propose methodological considerations, which could improve the translational significance of the PNE models.

Conclusions
Such alterations might be helpful in reconciling experimental findings, as well as leading to development of treatment targets for maladaptive behaviors in those prenatally exposed.

Implications
In this article, we have reviewed the advantages and disadvantages of different variables of the commonly used experimental models of PNE. We discuss how variations in the nicotine administration methods, the timing of nicotine exposure, nicotine doses, and species employed could contribute to the disparate findings in outcomes for PNE offspring, both in behavior and neuronal changes. In addition, recent findings suggest consideration of epigenetic effects extending across generations. Finally, we have suggested improvements in the available PNE models that could contribute to the enhancement of their validity, which could assist in the reconciliation of experimental findings.
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