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            Abstract
Growth hormone (GH) secretion, either spontaneous or evoked by provocative stimuli, is markedly blunted in obesity. In fact obese patients display, compared to normal weight subjects, a reduced half-life, frequency of secretory episodes and daily production rate of the hormone. Furthermore, in these patients GH secretion is impaired in response to all traditional pharmacological stimuli acting at the hypothalamus (insulin-induced hypoglycaemia, arginine, galanin, L-dopa, clonidine, acute glucocorticoid administration) and to direct somatotrope stimulation by exogenous growth hormone releasing hormone (GHRH). Compounds thought to inhibit hypothalamic somatostatin (SRIH) release (pyridostigmine, arginine, galanin, atenolol) consistently improve, though do not normalize, the somatotropin response to GHRH in obesity. The synthetic growth hormone releasing peptides (GHRPs) GHRP-6 and hexarelin elicit in obese patients GH responses greater than those evoked by GHRH, but still lower than those observed in lean subjects. The combined administration of GHRH and GHRP-6 represents the most powerful GH releasing stimulus known in obesity, but once again it is less effective in these patients than in lean subjects. As for the peripheral limb of the GHâ€“insulin-like growth factor I (IGF-I) axis, high free IGF-I, low IGF-binding proteins 1 (IGFBP-1) and 2 (IGFBP-2), normal or high IGFBP-3 and increased GH binding protein (GHBP) circulating levels have been described in obesity. Recent evidence suggests that leptin, the product of adipocyte specific ob gene, exerts a stimulating effect on GH release in rodents; should the same hold true in man, the coexistence of high leptin and low GH serum levels in human obesity would fit in well with the concept of a leptin resistance in this condition. Concerning the influence of metabolic and nutritional factors, an impaired somatotropin response to hypoglycaemia and a failure of glucose load to inhibit spontaneous and stimulated GH release are well documented in obese patients; furthermore, drugs able to block lipolysis and thus to lower serum free fatty acids (NEFA) significantly improve somatotropin secretion in obesity. Caloric restriction and weight loss are followed by the restoration of a normal spontaneous and stimulated GH release. On the whole, hypothalamic, pituitary and peripheral factors appear to be involved in the GH hyposecretion of obesity. A SRIH hypertone, a GHRH deficiency or a functional failure of the somatotrope have been proposed as contributing factors. A lack of the putative endogenous ligand for GHRP receptors is another challenging hypothesis. On the peripheral side, the elevated plasma levels of NEFA and free IGF-I may play a major role. Whatever the cause, the defect of GH secretion in obesity appears to be of secondary, probably adaptive, nature since it is completely reversed by the normalization of body weight. In spite of this, treatment with biosynthetic GH has been shown to improve the body composition and the metabolic efficacy of lean body mass in obese patients undergoing therapeutic severe caloric restriction. GH and conceivably GHRPs might therefore have a place in the therapy of obesity.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$259.00 per year
only $21.58 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Impact of BMI on peak growth hormone responses to provocative tests and therapeutic outcome in children with growth hormone deficiency
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 November 2019
                                    

                                

                                Aram Yang, Sung Yoon Cho, â€¦ Ji-Eun Lee

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Early overnutrition sensitizes the growth hormone axis to the impact of diet-induced obesity via sex-divergent mechanisms
                                        
                                    

                                    
                                        Article
                                         Open access
                                         17 August 2020
                                    

                                

                                M. A. Sanchez-Garrido, F. Ruiz-Pino, â€¦ M. Tena-Sempere

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Energy balance in hypothalamic obesity in response to treatment with a once-weekly GLP-1 receptor agonist
                                        
                                    

                                    
                                        Article
                                        
                                         03 January 2022
                                    

                                

                                Ashley H. Shoemaker, Heidi J. Silver, â€¦ M. Jennifer Abuzzahab

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                
Author information
Authors and Affiliations
	Second Chair of Endocrinology, University of Milan, IRCCS Ospedale San Luca, Instituto Auxologico Italiano, Milan, Italy
M Scacchi,Â AI PincelliÂ &Â F Cavagnini


Authors	M ScacchiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	AI PincelliView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	F CavagniniView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Scacchi, M., Pincelli, A. & Cavagnini, F. Growth hormone in obesity.
                    Int J Obes 23, 260â€“271 (1999). https://doi.org/10.1038/sj.ijo.0800807
Download citation
	Received: 01 March 1998

	Revised: 14 October 1998

	Accepted: 14 October 1998

	Published: 03 March 1999

	Issue Date: 01 March 1999

	DOI: https://doi.org/10.1038/sj.ijo.0800807


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
	obesity
	GHâ€“IGF-I axis







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Metabolic surgery-induced changes of the growth hormone system relate to improved adipose tissue function
                                    
                                

                            
                                
                                    	Sofiya Gancheva
	Sabine Kahl
	Michael Roden


                                
                                International Journal of Obesity (2023)

                            
	
                            
                                
                                    
                                        Growth Hormone and Counterregulation in the Pathogenesis of Diabetes
                                    
                                

                            
                                
                                    	Xuehong Dong
	Lei Su
	Mary-Elizabeth Patti


                                
                                Current Diabetes Reports (2022)

                            
	
                            
                                
                                    
                                        Altered hormonal and autonomic nerve responses to hypo- and hyperglycaemia are found in overweight and insulin-resistant individuals and may contribute to the development of type 2 diabetes
                                    
                                

                            
                                
                                    	Martin H. Lundqvist
	Kristina Almby
	Jan W. Eriksson


                                
                                Diabetologia (2021)

                            
	
                            
                                
                                    
                                        An in vitro mechanistic approach towards understanding the distinct pathways regulating insulin resistance and adipogenesis by apocynin
                                    
                                

                            
                                
                                    	Sai Bharadwaja
	Praveen Kumar Issac
	Sujatha Sundaresan


                                
                                Journal of Biosciences (2021)

                            
	
                            
                                
                                    
                                        Longitudinal associations between body composition and regional fat distribution and later attained height at school entry among preschool children predisposed to overweight
                                    
                                

                            
                                
                                    	Rafaela RosÃ¡rio
	Nanna Julie Olsen
	Berit Lilienthal Heitmann


                                
                                European Journal of Clinical Nutrition (2020)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open Access Fees and Funding
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Supplements
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors & Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    International Journal of Obesity (Int J Obes)
                
                
    
    
        ISSN 1476-5497 (online)
    
    


                
    
    
        ISSN 0307-0565 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    











    [image: ]







[image: ]
