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                    Abstract
In a previous study, we examined the in vitro and in vivo effects of organic components isolated from scallop shells (scallop shell extract) and found that rats fed with powdered scallop shell showed a reduction in white adipose tissue weight compared to rats fed a control diet. To clarify the mechanism of action, we have investigated the effects of scallop shell extract on the differentiation of 3T3-L1 preadipocyte cells. Scallop shell extract reduced lipid accumulation in 3T3-L1 cells during differentiation in a dose-dependent manner. Glycerol-3-phosphate dehydrogenase activity also decreased following treatment with scallop shell extract, suggesting that the extract inhibits adipocyte differentiation. In addition, scallop shell extract suppressed the expression of adipogenic transcription factors (peroxisome proliferator-activated receptor γ and CCAAT/enhancer binding protein-α) and inhibited differentiation-associated mitotic clonal expansion. These results support the possibility that scallop shell extract may work as an anti-obesity agent via the inhibition of adipocyte differentiation.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Glycoproteins isolated from scallop shells inhibit differentiation of 3T3-L1 preadipocyte cells
                                        
                                    

                                    
                                        Article
                                        
                                         28 August 2014
                                    

                                

                                Kohji Takahashi & Yasushi Hasegawa

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Ethanolic extract of Sargassum serratifolium inhibits adipogenesis in 3T3-L1 preadipocytes by cell cycle arrest
                                        
                                    

                                    
                                        Article
                                        
                                         17 July 2017
                                    

                                

                                Misung Kwon, Su-Jin Lim, … Hyeung-Rak Kim

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Hydroxysafflor yellow A (HYSA) inhibited the proliferation and differentiation of 3T3-L1 preadipocytes
                                        
                                    

                                    
                                        Article
                                        
                                         07 March 2015
                                    

                                

                                Hui-juan Zhu, Lin-jie Wang, … Feng-ying Gong

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Sawai J, Shiga H, Kojima H (2001) Kinetic analysis of the bactericidal action of heated scallop-shell powder. Int J Food Microbiol 71:211–218
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bae DH, Yeon JH, Park SY, Lee DH, Ha SD (2006) Bactericidal effects of CaO (scallop-shell powder) on foodborne pathogenic bacteria. Arch Pharm Res 29:298–301
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Liu YC, Uchiyama K, Natsui N, Hasegawa Y (2002) In vitro activities of the components from scallop shells. Fish Sci 68:1330–1336
Article 
    CAS 
    
                    Google Scholar 
                

	Liu YC, Hasegawa Y (2006) Reducing effect of feeding powdered scallop shell on the body fat mass of rats. Biosci Biotechnol Biochem 70:86–92
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Liu YC, Satoh K, Hasegawa Y (2006) Feeding scallop shell powder induces the expression of uncoupling protein 1 (UCP1) in white adipose tissue of rats. Biosci Biotechnol Biochem 70:2733–2738
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Torita A, Miyamoto A, Hasegawa Y (2007) The effects of scallop shell extract on collagen synthesis. Fish Sci 73:1388–1394
CAS 
    
                    Google Scholar 
                

	Shono M, Shimizu I, Aoyagi E, Taniguchi T, Takenaka H, Ishikawa M, Urata M, Sannomiya K, Tamaki K, Harada N, Nakaya Y, Takayama T (2008) Reducing effect of feeding powdered nacre of Pinctada maxima on the visceral fat of rats. Biosci Biotechnol Biochem 72:2761–2763
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kawada T, Takahashi N, Fushiki T (2001) Biochemical and physiological characteristics of fat cell. J Nutr Sci Vitaminol 47:1–12
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Spiegelman BM, Flier JS (2001) Obesity and the regulation of energy balance. Cell 104:531–543
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Green H, Meuth M (1974) An established pre-adipose cell line and its differentiation in culture. Cell 3:127–133
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Gregoire FM, Smas CM, Sul HS (1998) Understanding adipocyte differentiation. Physiol Rev 78:783–809
PubMed 
    CAS 
    
                    Google Scholar 
                

	Manthorpe M, Fagnani R, Skaper SD, Varon S (1986) An automated colorimetric microassay for neuronotrophic factors. Brain Res 390:191–198
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Laemmli UK (1970) Cleavage of structural proteins during the assembly of the head of bacteriophage T4. Nature 227:680–685
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Tang QQ, Otto TC, Lanes MD (2003) Mitotic clonal expansion: a synchronous process required for adipogenesis. Proc Natl Acad Sci USA 100:44–49
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Fautz R, Husein B, Hechenberger C (1991) Application of the neutral red assay (NR assay) to monolayer cultures of primary hepatocytes: rapid colorimetric viability determination for the unscheduled DNA synthesis test (UDS). Mutat Res 253:173–179
PubMed 
    CAS 
    
                    Google Scholar 
                

	Kim SH, Park HS, Lee MS, Cho YJ, Kim YS, Hwang JT, Sung MJ, Kim MS, Kwon DY (2008) Vitisin A inhibits adipocyte differentiation through cell cycle arrest in 3T3-L1 cells. Biochem Biophys Res Commun 372:108–113
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Huang C, Zhang Y, Gong Z, Sheng X, Li Z (2006) Berberine inhibits 3T3-L1 adipocyte differentiation through the PPARγ pathway. Biochem Biophys Res Commun 348:571–578
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Nam M, Lee WH, Bae EJ, Kim SG (2008) Compound C inhibits clonal expansion of preadipocytes by increasing p21 level irrespectively of AMPK inhibition. Arch Biochem Biophysics 479:74–81
Article 
    CAS 
    
                    Google Scholar 
                

	Kim HK, Della-Fera MA, Lin J, Baile CA (2006) Docosahexaenoic acid inhibits adipocyte differentiation and induces apoptosis in 3T3-L1 preadipocytes. J Nutr 136:2965–2969
PubMed 
    CAS 
    
                    Google Scholar 
                

	Harmon AW, Harp J (2001) Differential effects of flavonoids on 3T3-L1 adipogenesis and lipolysis. Am J Physiol Cell Physiol 280:C807–C813
PubMed 
    CAS 
    
                    Google Scholar 
                

	Rangwala SM, Lazar MA (2000) Transcriptional control of adipogenesis. Annu Rev Nutr 20:535–539
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Rosen ED, Spiegelman BM (2000) Molecular regulation of adipogenesis. Annu Rev Cell Dev Biol 16:145–171

                    Google Scholar 
                

	Tontonoz P, Hu E, Spiegelman BM (1994) Stimulation of adipogenesis in fibroblasts by PPARγ2, a lipid-activated transcription factor. Cell 79:1147–1156
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Foellmi-Adams LA, Wyse BM, Herron D, Nedergaad J, Kletzien RF (1996) Induction of uncoupling protein in brown adipose tissue. Synergy between norepinephrine and pioglitazone, an insulin-sensitizing agent. Biochem Pharmacol 52:693–701
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Lowell BB, Susulic V, Hamann A, Lawitts JA, Himmms-Hagen J, Boyer BB, Kozak LP, Flier JS (1993) Development of obesity in transgenic mice after genetic ablation of brown adipose tissue. Nature 366:740–742
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Lizcano F, Vargas D (2010) EID1-induced brown-like adipocyte traits in white 3T3-L1 pre-adipocytes. Biochem Biophys Res Commun 398:160–165
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgments
This work was partly supported by a grant-in-aid for Scientific Research to Y. Hasegawa.


Author information
Authors and Affiliations
	College of Environmental Technology, Muroran Institute of Technology, 27-1 Mizumoto, Muroran, 050-8585, Japan
Kohji Takahashi, Kazumi Satoh, Miku Katagawa, Akane Torita & Yasushi Hasegawa


Authors	Kohji TakahashiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kazumi SatohView author publications
You can also search for this author in
                        PubMed Google Scholar



	Miku KatagawaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Akane ToritaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yasushi HasegawaView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Yasushi Hasegawa.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Takahashi, K., Satoh, K., Katagawa, M. et al. Scallop shell extract inhibits 3T3-L1 preadipocyte differentiation.
                    Fish Sci 78, 897–903 (2012). https://doi.org/10.1007/s12562-012-0515-3
Download citation
	Received: 13 March 2012

	Accepted: 20 May 2012

	Published: 14 June 2012

	Issue Date: July 2012

	DOI: https://doi.org/10.1007/s12562-012-0515-3


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
	Adipocyte differentiation
	Inhibition
	Obesity
	Scallop shell








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                        

                                        
                                            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
						
						
					


		
	
	
		
			
				
					
					3.228.24.70
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    