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                    Abstract
The Z-ligustilide (LIG) was studied for its anti-inflammatory activities with prepared LIG nanoemulsions (LIGNE). Healthy male adult Wistar rats were used in the study. Endotoxin-induced uveitis (EIU) was induced by a footpad injection of 200 μg lipopolysaccharide. EIU rats were administered orally with saline, LIG (20 mg/kg/day), and LIGNE (20 mg LIG /kg/day), respectively. Twenty-four hours later, rats were euthanized, and blood was collected from either right marginal ear vein to estimate inflammatory cells and inflammatory mediators. The drug dissolution profiles of LIGNE in both phosphate buffer pH 6.8 and 0.1 N HCl showed complete dissolution within 20 min. Pharmacokinetic studies suggested a significant increase (P < 0.0001) in the C
                pmax and AUC0→24 h were observed in the LIGNE group when compared with the LIG group. LIGNE significantly reduced the levels of tumor necrosis factor alpha, interleukin 1 beta, vascular endothelial growth factor alpha, and interleukin-17. The anti-inflammatory animal testing revealed that LIGNE led to an improvement in oral bioavailability.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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[image: ]


Fig. 2[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Anti-inflammatory Effect and Toxicology Analysis of Oral Delivery Quercetin Nanosized Emulsion in Rats
                                        
                                    

                                    
                                        Article
                                        
                                         18 December 2015
                                    

                                

                                Gabriela Hädrich, Gustavo Richter Vaz, … Cristiana Lima Dora

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Development and preclinical assessment of nanoemulgel loaded with phytoconstituents for the management of rheumatoid arthritis
                                        
                                    

                                    
                                        Article
                                        
                                         22 August 2023
                                    

                                

                                Anita Chando, Vivek Basudkar, … Tabassum Khan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Exploration of molecular mechanisms responsible for anti-inflammatory and anti-angiogenic attributes of methanolic extract of Viola betonicifolia
                                        
                                    

                                    
                                        Article
                                        
                                         24 May 2022
                                    

                                

                                Farzana Andleeb, Muhammad Asif & Hafiza Sidra Yaseen

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    REFERENCES
	Huang, Y.L., J.Y. Sheu, and T.H. Lin. 1999. Association between oxidative stress and changes of trace elements in patients with breast cancer. Clinical Biochemistry 32: 131–136.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Devi, G.S., M.H. Prasad, I. Saraswathi, et al. 2000. Free radicals, antioxidant enzymes and lipid peroxidation in different types of leukemias. Clinica Chimica Acta 293: 53–62.
Article 
    CAS 
    
                    Google Scholar 
                

	Butterfield, D.A., B. Howard, S. Yatin, et al. 1999. Elevated oxidative stress in models of normal brain aging and Alzheimer’s disease. Life Sciences 65: 1883–1892.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Steinbrecher, U.P., H. Zhang, and M. Lougheed. 1990. Role of oxidatively modified LDL in atherosclerosis. Free Radical Biol. Med 9: 155–168.
Article 
    CAS 
    
                    Google Scholar 
                

	Jira, W., G. Spiteller, and A. Richter. 1997. Increased levels of lipid oxidation products in low density lipoproteins of patients suffering from rheumatoid arthritis. Chemistry and Physics of Lipids 87: 81–89.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Solans, C., P. Izquierdo, J. Nolla, N. Azemar, and M.J. Garcia-Celma. 2005. Nano-emulsions. Current Opinion in Colloid & Interface Science 10: 102–110.
Article 
    CAS 
    
                    Google Scholar 
                

	Tadros, T., R. Izquierdo, J. Esquena, and C. Solans. 2004. Formation and stability of nano-emulsions. Advance Opinion in Colloid & Interface Science 108–09: 303–318.
Article 
    
                    Google Scholar 
                

	Sonneville-Aubrun, O., J.T. Simonnet, and F. L’Alloret. 2004. Nanoemulsions: a new vehicle for skincare products. Adv Opin Colloid Interface Sci 108–109: 145–149.
Article 
    
                    Google Scholar 
                

	Nohynek, G.J., J. Lademann, C. Ribaud, and M.S. Roberts. 2007. Grey goo on the skin? Nanotechnology, cosmetic and sunscreen safety. Critical Reviews in Toxicology 37: 251–277.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kuang, X., Y. Yao, J.R. Du, Y.X. Liu, C.Y. Wang, and Z.M. Qian. 2006. Neuroprotective role of Z-ligustilide against forebrain ischemic injury in ICR mice. Brain Research 1102: 145–153.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Yu, Y., J.R. Du, C.Y. Wang, and Z.M. Qian. 2008. Protection against hydrogen peroxide-induced injury by Z-ligustilide in PC12 cells. Experimental Brain Research 184(3): 307–312.
Article 
    CAS 
    
                    Google Scholar 
                

	Du, J., Y. Yu, Y. Ke, C. Wang, L. Zhu, and Z.M. Qian. 2007. Ligustilide attenuates pain behavior induced by acetic acid or formalin. Journal of Ethnopharmacology 112: 211–214.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Miguel, F., A. Martin, F. Mattea, and M.J. Cocero. 2008. Precipitation of lutein and coprecipitation of lutein and poly-lactic acid with the supercritical antisolvent process. Chemical Engineering and Processing 47: 1594–1602.
Article 
    CAS 
    
                    Google Scholar 
                

	Yoo, J.H., S. Shanmugam, P. Thapa, et al. 2010. Novel self-nanoemulsifying drug delivery system for enhanced solubility and dissolution of lutein. Archives of Pharmacal Research 33: 417–426.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Balakrishnan, P., B.J. Lee, D.H. Oh, et al. 2009. Enhanced oral bioavailability of dexibuprofen by a novel solid self-emulsifying drug delivery system (SEDDS). European Journal of Pharmaceutics and Biopharmaceutics 72: 539–545.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Gershanik, T., E. Haltner, C.M. Leh, and S. Benita. 2000. Charge-dependent interaction of self-emulsifying oil formulations with Caco-2 cells monolayers: binding, effects on barrier function and cytotoxicity. International Journal of Pharmaceutics 211: 29–36.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Wei, L.L., P.N. Sun, S.F. Nie, and W.S. Pan. 2005. Preparation and evaluation of SEDDS and SMEDDS containing Carvedilol. Drug Development and Industrial Pharmacy 31: 785–794.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Xi, J., Q. Chang, C.K. Chan, et al. 2009. Formulation development and bioavailability evaluation of a self-nanoemulsified drug delivery system of oleanolic acid. AAPS PharmSciTech 10: 172–182.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Ghosh, P.K., and R.S. Murthy. 2006. Microemulsions: a potential drug delivery system. Current Drug Delivery 3: 167–180.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Liu, Y., P. Zhang, N. Feng, X. Zhang, S. Wu, and J. Zhao. 2009. Optimization and in situ intestinal absorption of self-microemulsifying drug delivery system of oridonin. International Journal of Pharmaceutics 365: 136–142.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Patel, D., and K.K. Sawant. 2009. Self micro-emulsifying drug delivery system: formulation development and biopharmaceutical evaluation of lipophilic drugs. Current Drug Delivery 6: 419–424.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Lu, J.L., J.C. Wang, S. Zhao, et al. 2008. Self-microemulsifying drug delivery system (SMEDDS) improves anticancer effect of oral 9-nitrocamptothecin on human cancer xenografts in nude mice. European Journal of Pharmaceutics and Biopharmaceutics 69: 899–907.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Ghosh, P.K., R.J. Majithiya, M.L. Umrethia, and R.S. Murthy. 2006. Design and development of microemulsion drug delivery system of acyclovir for improvement of oral bioavailability. AAPS PharmSciTech 7: E172–E177.
Article 
    
                    Google Scholar 
                

	Calcagni, E., and I. Elenkov. 2006. Stress system activity, innate and T helper cytokines, and susceptibility to immune-related diseases. Annals of the New York Academy of Sciences 1069: 62–76.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Schiller, M., D. Metze, T.A. Luger, S. Grabbe, and M. Gunzer. 2006. Immune response modifiers—mode of action. Experimental Dermatology 15: 331–341.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Annunziato, F., L. Cosmi, F. Liotta, E. Maggi, and S. Romagnani. 2008. The phenotype of human Th17 cells and their precursors, the cytokines that mediate their differentiation and the role of Th17 cells in inflammation. International Immunology 20: 1361–1368.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Stow, J.L., P. Ching Low, C. Offenhäuser, and D. Sangermani. 2009. Cytokine secretion in macrophages and other cells: pathways and mediators. Immunobiology 214: 601–614.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Orthopaedics, Anshan Central Hospital, The 6th Clinical College of China Medical University, Anshan, 114001, People’s Republic of China
Zhaoji Ma

	Department of Orthopaedics, Shengjing Hospital of China Medical University, Shenyang, 110000, People’s Republic of China
Lunhao Bai


Authors	Zhaoji MaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Lunhao BaiView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Lunhao Bai.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Ma, Z., Bai, L. Anti-inflammatory Effects of Z-Ligustilide Nanoemulsion.
                    Inflammation 36, 294–299 (2013). https://doi.org/10.1007/s10753-012-9546-2
Download citation
	Published: 25 September 2012

	Issue Date: April 2013

	DOI: https://doi.org/10.1007/s10753-012-9546-2


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
                        


KEY WORDS
	nanoemulsions
	
                Z-ligustilide
	bioavailability
	inflammatory cells
	inflammatory mediators








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.236.158.73
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    