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		Abstract

		The Qinghai-Tibet Plateau is undergoing a wet-warming transition, which could affect the survival of the native fish. However, the tolerance and physiological response to thermal stress is rarely studied in Gymnocypris przewalskii, a rare native fish in the Tibetan plateau. In this study, we quantified the thermal tolerance of the six-month G. przewalskii by critical thermal methodology, then detected the metabolites, key enzyme activities, and gene expressions involved in metabolism and antioxidant in the hepatopancreas exposed to heat stress. The estimated thermal tolerance zones of G. przewalskii were 454.11Â°C2, and the maximum critical thermal (CTMax) peaked at 31.02Â°C when the fish acclimated at 24Â°C. Blood glucose significantly increased at heat stress (P < 0.05), while total cholesterol (TC), triglyceride (TG), and free fatty acid (FFA) significantly decreased when the temperature reached 20Â°C. Metabolic enzyme activities of ATP-citrate lyase (ACL), carnitine palmityl transferase I (CPT-I), acetyl-CoA carboxylase (ACC), and fatty acid synthase (FAS) significantly decreased at 20Â°C (P < 0.05). Superoxide dismutase (SOD) significantly increased at 20Â°C (P < 0.05); antioxidant capacity (T-AOC) significantly decreased at 22Â°C (P < 0.05). The relative transcript levels of three antioxidant genes were markedly higher than the control at 24-26Â°C (P < 0.05), then declined rapidly at 28Â°C. Three genes involved in glycolysis/gluconeogenesis showed positively correlated expression patterns with temperature; glucose-6-phosphatase 3 (G6pc3) decreased sharply at 28Â°C. Four genes involved in fatty acid biosynthesis or metabolism showed different expression patterns under heat stress. Heat shock protein 70 (Hsp70) and Hsp90 were significantly higher than the control at 18Â°C and 20Â°C, respectively. These results confirmed the prediction that G. przewalskii is sensitive to high temperatures, conservation efforts should pay more attention to the warming damage. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Gymnocypris przewalskii, thermal stress, fatty acid metabolism, antioxidative activity

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	

























    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Liu,  Sijia and Chen,  Shengxue and Lu,  Chunna and Qi,  Delin and Qi,  Hongfang and Wang,  Yang and Zhao,  Kai and Tian,  Fei, Fatty Acid Metabolism and Antioxidant Capacity in Gymnocypris Przewalskii (Kessler, 1876) Response to the Thermal Stress.  Available at SSRN: https://ssrn.com/abstract=4357740 or http://dx.doi.org/10.2139/ssrn.4357740 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Sijia Liu (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				affiliation not provided to SSRN  ( email )

			

			
			
				
				
				
					No Address Available

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Shengxue Chen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				affiliation not provided to SSRN  ( email )

			

			
			
				
				
				
					No Address Available

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Chunna Lu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Qinghai Normal University  ( email )

			

			
			
				
				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Delin Qi

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Qinghai University - State Key Laboratory of Plateau Ecology and Agriculture  ( email )

			

			
			
				
				
				
					Xining
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Hongfang Qi

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Qinghai University  ( email )

			

			
			
				
				
				
					Xining
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yang Wang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Qinghai University  ( email )

			

			
			
				
				
				
					Xining
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Kai Zhao

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				affiliation not provided to SSRN  ( email )

			

			
			
				
				
				
					No Address Available

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Fei Tian

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				affiliation not provided to SSRN  ( email )

			

			
			
				
				
				
					No Address Available

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research youâ€™d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       15

			

		
		
		
			Abstract Views

			      104

		

		
		
	


	

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Other Environmental Science Research eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Other Environmental Science Research eJournal

                                
                                    Subscribe to this free journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                                1

                                    

                                    
                                        PAPERS

                                            2,810

                                    

                                

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	


	
	
	






		
		














	
		
			
				
                    

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit a Paper
                    
                        
                    
                
            

        
    
        
    
					Section 508 Text Only Pages
				

			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright Â© 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l200 in   0.172 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
