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                    ABSTRACT

Enhancing skeletal muscle growth is crucial for animal agriculture because skeletal muscle provides meat for human consumption. An increasing body of evidence shows that the level of maternal nutrition alters fetal skeletal muscle development, with long-term effects on offspring growth and performance. Fetal skeletal muscle development mainly involves myogenesis (i.e., muscle cell development), but also involves adipogenesis (i.e., adipocyte development) and fibrogenesis (i.e., fibroblast development). These tissues in fetal muscle are mainly derived from mesenchymal stem cells (MSC). Shifting the commitment of MSC from myogenesis to adipogenesis increases intramuscular fat (i.e., marbling), improving the quality grade of meats. Strong experimental evidence indicates that Wingless and Int (Wnt)/β-catenin signaling regulates MSC differentiation. Upregulation of Wnt/β-catenin promotes myogenesis, and downregulation enhances adipogenesis. A lack of nutrients in early to midgestation reduces the formation of secondary muscle fibers in ruminant animals. Nutrient deficiency during mid- to late gestation decreases the number of intramuscular adipocytes and muscle fiber sizes. Knowledge of this regulatory mechanism will allow the development of strategies to enhance muscle growth and marbling in offspring, especially in the setting of nutrient deficiency.
                    

    
    
         
    




        


        
© American Society of Animal Science 2010


        

    








 
    

    
        
    
                
                    Issue Section:

                        Fetal Programming in Animal Agriculture
                


    



 
    

    
        
 
    


                    
                        You do not currently have access to this article.
                    

                

                
                    Download all slides
                

                    
         
    


                
    
        

 
    

    
         
    


                

            

        


            
                

    
        
    
        
            
                    Sign in


                    
                        [image: Information]
                        Get help with access
                    
            

        


            
    
        

    	
                    
                        [image: American Society of Animal Science]
                    
                    
                        American Society of Animal Science members

                        
    Sign in through society site
    [image: Arrow]



                    

            






 
    


            


        
    
            Personal account


    	Sign in with email/username & password
	Get email alerts
	Save searches
	Purchase content
	Activate your purchase/trial code



            
                    
                    Sign in
                    [image: Arrow]

                
                                    Register
            

    


    
    Institutional access


    	
            
                Sign in through your institution
                [image: Arrow]

            
        
	
                Sign in with a library card
                            Sign in with username/password
                              Recommend to your librarian
        


        Institutional account management

        Sign in as administrator



        



    

        Get help with access


        Institutional access


        
            Access to content on Oxford Academic is often provided through institutional subscriptions and purchases. If you are a member of an institution with an active account, you may be able to access content in one of the following ways:
        


        IP based access


        
            Typically, access is provided across an institutional network to a range of IP addresses. This authentication occurs automatically, and it is not possible to sign out of an IP authenticated account.
        


        Sign in through your institution


        
            Choose this option to get remote access when outside your institution. Shibboleth/Open Athens technology is used to provide single sign-on between your institutionâ€™s website and Oxford Academic.
        


        	Click Sign in through your institution.
	Select your institution from the list provided, which will take you to your institution's website to sign in.
	When on the institution site, please use the credentials provided by your institution. Do not use an Oxford Academic personal account.
	Following successful sign in, you will be returned to Oxford Academic.


        
            If your institution is not listed or you cannot sign in to your institutionâ€™s website, please contact your librarian or administrator.
        


        Sign in with a library card


        
            Enter your library card number to sign in. If you cannot sign in, please contact your librarian.
        


        Society Members


        
            Society member access to a journal is achieved in one of the following ways:
        


        Sign in through society site


        
            Many societies offer single sign-on between the society website and Oxford Academic. If you see â€˜Sign in through society siteâ€™ in the sign in pane within a journal:
        


        	Click Sign in through society site.
	When on the society site, please use the credentials provided by that society. Do not use an Oxford Academic personal account.
	Following successful sign in, you will be returned to Oxford Academic.



        
            If you do not have a society account or have forgotten your username or password, please contact your society.
        


        Sign in using a personal account


        
            Some societies use Oxford Academic personal accounts to provide access to their members. See below.
        


        Personal account


        
            A personal account can be used to get email alerts, save searches, purchase content, and activate subscriptions.
        

        
            Some societies use Oxford Academic personal accounts to provide access to their members.
        


        Viewing your signed in accounts


        
            Click the account icon in the top right to:
        


        	View your signed in personal account and access account management features.
	View the institutional accounts that are providing access.



        Signed in but can't access content


        
            Oxford Academic is home to a wide variety of products. The institutional subscription may not cover the content that you are trying to access. If you believe you should have access to that content, please contact your librarian.
        


        Institutional account management


        
            For librarians and administrators, your personal account also provides access to institutional account management. Here you will find options to view and activate subscriptions, manage institutional settings and access options, access usage statistics, and more.
        


    

    
        Close access help modal
    




    



 
    



    
            
        Purchase

            
                Subscription prices and ordering for this journal            
            
    
            
                Purchasing options for books and journals across Oxford Academic
            


            
                Short-term Access


                    
                        
                            To purchase short-term access, please sign in to your personal account above.
                        

                        
                            Don't already have a personal account? Register
                        

                    


                Fetal programming of skeletal muscle development in ruminant animals1 - 24 Hours access
                
                        
                            EUR €38.00
                        

                        
                            GBP £33.00
                        

                        
                            USD $41.00
                        

                

                
            


    



    
        Rental

        
            
                [image: Read this now at DeepDyve]
            

            
                This article is also available for rental through DeepDyve.
            

        

    

 
    


                

            

    




    
        
    
        
            
        

            Advertisement

            


 
    

 

    

 

    

    
        



        


    
            
                Citations

                    
    
        

 
    


                    

                            

                    
                Views

                
                    2,932

                

            

                    
                    Altmetric

                    
    
            
    

         
 
    


                    



            

                    
                
                    [image: Information]
                    More metrics information
                
            

    




                
                    




    
            Metrics


            
                
                    
                        Total Views
                        2,932
                    

                    
                        
                            1,924
                            Pageviews
                        

                        
                            1,008
                            PDF Downloads
                        

                                            

                

                Since 1/1/2018

            


            
            
                


                
                    	Month:	Total Views:
	January 2018	3
	February 2018	14
	March 2018	14
	April 2018	25
	May 2018	8
	June 2018	10
	July 2018	18
	August 2018	22
	September 2018	33
	October 2018	49
	November 2018	30
	December 2018	19
	January 2019	29
	February 2019	20
	March 2019	35
	April 2019	49
	May 2019	35
	June 2019	33
	July 2019	15
	August 2019	24
	September 2019	19
	October 2019	62
	November 2019	40
	December 2019	22
	January 2020	25
	February 2020	41
	March 2020	49
	April 2020	42
	May 2020	44
	June 2020	49
	July 2020	27
	August 2020	20
	September 2020	47
	October 2020	64
	November 2020	30
	December 2020	34
	January 2021	30
	February 2021	47
	March 2021	37
	April 2021	42
	May 2021	58
	June 2021	66
	July 2021	43
	August 2021	33
	September 2021	59
	October 2021	53
	November 2021	60
	December 2021	32
	January 2022	17
	February 2022	35
	March 2022	71
	April 2022	77
	May 2022	32
	June 2022	72
	July 2022	27
	August 2022	50
	September 2022	66
	October 2022	36
	November 2022	56
	December 2022	23
	January 2023	50
	February 2023	47
	March 2023	101
	April 2023	31
	May 2023	58
	June 2023	21
	July 2023	33
	August 2023	26
	September 2023	51
	October 2023	71
	November 2023	46
	December 2023	23
	January 2024	45
	February 2024	63
	March 2024	44


                

            



        
            Citations

                
    
        

 
    


                    Powered by Dimensions
                

                                
                        
                                316
                        
                        Web of Science
                    

        



        
            Altmetrics

            

    
            
    

         
 
    

            

        






    

                        ×
                    

                

        


 
    

    
        
    
        Email alerts

                
                    Article activity alert
                

                
                    Advance article alerts
                

                
                    New issue alert
                

                
                    In progress issue alert
                

                    
                Receive exclusive offers and updates from Oxford Academic
            

        
            

            
                
            
        

    

 
    

    
            


 
    

    
        
    Citing articles via

    
            
                Web of Science (316)
            

                    
                Google Scholar
            

            


 
    

    
            	
                
                    Latest
                

            
	
                
                    Most Read
                

            
	
                
                    Most Cited
                

            


        






    




            
                    


    


    



        
Effects of dietary protein level on intestinal function and inflammation in nursery pigs    



 






        
            
        







    


    



        
The Effects of Including Sprouted Barley with Alfalfa Hay in the Diet on Ruminal Health and Performance of Cow-Calf Pairs    



 






        
            
        







    


    



        
Magnitude and persistence of higher estrus associated temperatures in beef heifers and suckled cows    



 






        
            
        







    


    



        
L-DOPA attenuates the feed intake reduction caused by ergot alkaloids in cattle    



 






        
            
        







    


    



        
Sustainable Pig Diets: Partial Grain Replacement with Former Food Products and its impact on Meat Quality    



 






        
            
        






                    

            





        
        
        
        
        
 
    

    
            
        More from Oxford Academic

            
                Biological Sciences
            

            
                Science and Mathematics
            


            
                Books
            

            
                Journals
            

    

 
    


    




    



    
        
    
        
            
        

            Advertisement

            


 
    













                

            
    


        
        


        
            


    
    
        
    
        
            
        

            Advertisement

                    
                close advertisement
            
    


 
    


    


    
            
    
        
    
        
            
        

            Advertisement

            


 
    


    



    



    	
    About Journal of Animal Science

	
    Editorial Board

	
    Facebook

	
    Twitter

	
    Purchase


	
    Recommend to Your Librarian

	
    Advertising and Corporate Services

	
    Journals Career Network







        
            

    [image: Journal of Animal Science]
                        


        
            	Online ISSN 1525-3163
	Copyright © 2024 American Society of Animal Science


        



    


 
    


    
        
    
        



    
    



	About Oxford Academic
	Publish journals with us
	University press partners
	What we publish
	New features 





	Authoring
	Open access
	Purchasing
	Institutional account management
	Rights and permissions





	Get help with access
	Accessibility
	Contact us
	Advertising
	Media enquiries





	Oxford University Press
	News
	Oxford Languages
	University of Oxford





Oxford University Press is a department of the University of Oxford. It furthers the University's objective of excellence in research, scholarship, and education by publishing worldwide

[image: Oxford University Press]






	Copyright © 2024 Oxford University Press
	Cookie settings
	Cookie policy
	Privacy policy
	Legal notice










 
    


        

    

    

    


        








    



    
        
    

    Close




    
        

    

    Close






    
        This Feature Is Available To Subscribers Only

        Sign In or Create an Account

    

    Close




    This PDF is available to Subscribers Only

    View Article Abstract & Purchase Options
    
        For full access to this pdf, sign in to an existing account, or purchase an annual subscription.

    

    Close


 
    


    







    
    














    
    
    
        
            [image: Scholarly IQ]
        











    


    
    
    
    

    



    

    
    




    

    
            

 
    


    




        
    

