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                    Abstract
Lycium barbarum polysaccharide (LBP) is extracted from the traditional Chinese herb Lycium barbarum, and has potential anticancer activity. However, the detailed mechanisms are largely unknown. The purpose of this study was to observe the anticancer effect of LBP on human gastric cancer, and its possible mechanisms. Human gastric cancer MGC-803 and SGC-7901 cells were treated with various concentrations of LBP for 1–5 days, and cell growth was measured by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide assay. Distribution of the cell cycle was analyzed by flow cytometry. Western blotting was used to indicate changes in the level of cyclins and cyclin-dependent kinases (CDKs). LBP treatment inhibited growth of MGC-803 and SGC-7901 cells, with cell-cycle arrest at the G0/G1 and S phase, respectively. We believe that this is the first study to show that LBP arrested different cell lines from the same types of cancer at different phases. The changes in cell-cycle-associated protein, cyclins, and CDKs were consistent with the changes in cell-cycle distribution. This study suggests that induction of cell-cycle arrest participates in the anticancer activity of LBP on gastric cancer cells.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1


Fig. 2


Fig. 3


Fig. 4


Fig. 5



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Anticancer properties of medicinal plants and their bioactive compounds against breast cancer: a review on recent investigations
                                        
                                    

                                    
                                        Article
                                        
                                         22 January 2022
                                    

                                

                                Muhammad Idrees Khan, Abdelhakim Bouyahya, … Tobiloba Christiana Elebiyo

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Investigation of In Vitro Anti-cancer and Apoptotic Potential of Onion-Derived Nanovesicles Against Prostate and Cervical Cancer Cell Lines
                                        
                                    

                                    
                                        Article
                                        
                                         05 March 2024
                                    

                                

                                Vinayak Sharma, Eshu Singhal Sinha & Jagtar Singh

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Gallic Acid: A Potential Anti-Cancer Agent
                                        
                                    

                                    
                                        Article
                                        
                                         10 November 2021
                                    

                                

                                Yuan Jiang, Jin Pei, … Lin-fang Huang

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Xin YF, et al. Protective effect of Lycium barbarum on doxorubicin-induced cardiotoxicity. Phytother Res. 2007;21:1020–4.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Chao JC, Chiang SW, Wang CC, Tsai YH, Wu MS. Hot water-extracted Lycium barbarum and Rehmannia glutinosa inhibit proliferation and induce apoptosis of hepatocellular carcinoma cells. World J Gastroenterol. 2006;12:4478–84.
PubMed 
    
                    Google Scholar 
                

	Gong H, Shen P, Jin L, Xing C, Tang F. Therapeutic effects of Lycium barbarum polysaccharide (LBP) on irradiation or chemotherapy-induced myelosuppressive mice. Cancer Biother Radiopharm. 2005;20:155–62.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Gan L, Hua Zhang S, Liang Yang X, Bi Xu H. Immunomodulation and antitumor activity by a polysaccharide-protein complex from Lycium barbarum. Int Immunopharmacol. 2004;4:563–9.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Tan YK, Fielding JW. Early diagnosis of early gastric cancer. Eur J Gastroenterol Hepatol. 2006;18:821–9.
Article 
    PubMed 
    
                    Google Scholar 
                

	Guo J, et al. Growth inhibitory effects of gastric cancer cells with an increase in S phase and alkaline phosphatase activity repression by aloe-emodin. Cancer Biol Ther. 2007;6:85–8.
CAS 
    PubMed 
    
                    Google Scholar 
                

	Guo J, Xiao B, Liu Q, Gong Z, Le Y. Suppression of C-myc expression associates with anti-proliferation of aloe-emodin on gastric cancer cells. Cancer Invest. 2008;26:369–74.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Butler MS. Natural products to drugs: natural product-derived compounds in clinical trials. Nat Prod Rep. 2008;25:475–516.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Newman DJ, Cragg GM. Natural products as sources of new drugs over the last 25 years. J Nat Prod. 2007;70:461–77.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Paterson I, Anderson EA. Chemistry. The renaissance of natural products as drug candidates. Science. 2005;310:451–3.
Article 
    PubMed 
    
                    Google Scholar 
                

	Gan L, Wang JH, Luo Q, Zhang SH. Effect of lycium barbarum polysaccharide on apoptosis of human leukemia cells. Acta Nutrimenta Sinica. 2001;23:220–4.
CAS 
    
                    Google Scholar 
                

	Liu JL, Zhang LH, Qian YK. Immune tumor-inhibition of lycium barbarum polysaccharide on S180-bearing mice. Chin J Immunol. 1996;12:115–7.
CAS 
    
                    Google Scholar 
                

	Diaz GD, Paraskeva C, Thomas MG, Binderup L, Hague A. Apoptosis is induced by the active metabolite of vitamin D3 and its analogue EB1089 in colorectal adenoma and carcinoma cells: possible implications for prevention and therapy. Cancer Res. 2000;60:2304–12.
CAS 
    PubMed 
    
                    Google Scholar 
                

	Hu QH, et al. The effect of Active components of Lycium barbarum and Garlic (LB-GO) on the synthesis of DNA and ultrastructure of U14 cervix cancer cells in mice. Chin J Cancer Res. 1994;6:266–73.
Article 
    
                    Google Scholar 
                

	Zhang M, et al. Effect of lycium barbarum polysaccharide on human hepatoma QGY7703 cells: inhibition of proliferation and induction of apoptosis. Life Sci. 2005;76:2115–24.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Mendoza N, et al. Selective cyclin-dependent kinase 2/cyclin A antagonists that differ from ATP site inhibitors block tumor growth. Cancer Res. 2003;63:1020–4.
CAS 
    PubMed 
    
                    Google Scholar 
                

	McDonald ERIII, El-Deiry WS. Checkpoint genes in cancer. Ann Med. 2001;33:113–22.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ding QM, Ko TC, Evers BM. Caco-2 intestinal cell differentiation is associated with G1 arrest and suppression of CDK2 and CDK4. Am J Physiol. 1998;275:C1193–200.
CAS 
    PubMed 
    
                    Google Scholar 
                

	van den Heuvel S, Harlow E. Distinct roles for cyclin-dependent kinases in cell cycle control. Science. 1993;262:2050–4.
Article 
    PubMed 
    
                    Google Scholar 
                

	McIntosh GG, et al. Determination of the prognostic value of cyclin D1 overexpression in breast cancer. Oncogene. 1995;11:885–91.
CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgments
This work was supported by Student Innovation and Open Laboratory Program of Ningbo University (No. Cxxkf 2008-066), and K. C. Wong Magna Fund in Ningbo University.


Author information
Authors and Affiliations
	The Affiliated Ningbo No. 2 Hospital, Ningbo University School of Medicine, Ningbo, 315010, China
Ying Miao

	Ningbo University School of Medicine, Ningbo, 315211, China
Ying Miao, Bingxiu Xiao, Zhen Jiang, Yanan Guo, Fang Mao, Junwei Zhao, Xia Huang & Junming Guo


Authors	Ying MiaoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bingxiu XiaoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zhen JiangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yanan GuoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Fang MaoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Junwei ZhaoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Xia HuangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Junming GuoView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding authors
Correspondence to
                Bingxiu Xiao or Junming Guo.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Miao, Y., Xiao, B., Jiang, Z. et al. Growth inhibition and cell-cycle arrest of human gastric cancer cells by Lycium barbarum polysaccharide.
                    Med Oncol 27, 785–790 (2010). https://doi.org/10.1007/s12032-009-9286-9
Download citation
	Received: 22 July 2009

	Accepted: 30 July 2009

	Published: 11 August 2009

	Issue Date: September 2010

	DOI: https://doi.org/10.1007/s12032-009-9286-9


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
	Gastric cancer
	Lycium barbarum polysaccharide
	Natural compound
	Anticancer effects
	Cell cycle








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.200.177.39
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    