[image: image1.jpg]Jihoceska univerzita

. ‘ v Ceskych Budéjovicich

University of South Bohemia
.‘ in Ceské Budéjovice



 [image: image2.jpg]Fakulta rybarstvi Jihoceska univerzita

‘.‘ a ochrany vod v Ceskych Budéjovicich
Faculty of Fisheries  University of South Bohemia
and Protection in Ceské Budéjovice

of Waters





Your full name: Yaser Mohammadi
Year of study: Second

Laboratory: Laboratory of Reproductive Physiology
Title of the project: Respiration and Coupling of Fish Liver Mitochondria During Storage
The isolation of mitochondria and the measurement of their oxygen consumption are fundamental techniques in fish physiology and aquaculture research. These approaches provide valuable insights into cellular energy metabolism, mitochondrial function, and the responses of fish to environmental, nutritional, and physiological stressors. Assessing mitochondrial respiratory performance is therefore essential for evaluating metabolic efficiency, health status, and adaptive capacity in aquatic species.
The functional integrity of isolated mitochondria is highly dependent on both the isolation conditions and subsequent handling. Buffer composition, homogenization method, centrifugation parameters, temperature, and storage conditions can all significantly influence mitochondrial membrane integrity, respiratory activity, and coupling efficiency. In particular, cold storage at 4 °C is commonly used to temporarily preserve isolated mitochondria prior to respiration measurements; however, prolonged storage may compromise mitochondrial function and lead to inaccurate assessment of respiratory parameters.
The present study aims to investigate the effect of storage duration at 4 °C on the respiratory activity and coupling efficiency of mitochondria isolated from common carp liver. Mitochondria will be isolated from adult fish liver using differential centrifugation under cold conditions. Following isolation, mitochondrial samples will be stored at 4 °C and analyzed at defined time intervals. Mitochondrial respiration will be assessed using a Clark-type oxygen electrode in a temperature-controlled chamber. Oxygen consumption rates will be recorded under defined substrate conditions, and respiratory states will be evaluated, including State 3 (ADP-stimulated respiration) and State 4 (resting respiration). The respiratory control ratio will be calculated to assess the degree of mitochondrial coupling and to track storage-related alterations in membrane integrity.
The results of this study will provide quantitative information on the temporal stability of isolated mitochondria during cold storage and help define practical limits for the time between mitochondrial isolation and respiration measurements. This information is expected to improve experimental reliability in fish mitochondrial research and support studies aimed at optimizing fish health, nutrition, and metabolic performance in aquaculture systems.
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