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Development and application of a method to detect and quantify praziquantel in seawater Janell Crowder & Thoram Charanda



Walt Disney World Company EPCOT Center, The Living Seas Life Support Chemistry Department 1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



The Living Seas at EPCOT opened January 15, 1986 1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



Inhabitants include a variety of marine teleosts, elasmobranches, sea turtles, bottlenose dolphins & manatees 1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



The system is a 6.25-million-gallon closed-system artificial seawater aquarium with a flow rate of 30,000 to 35,000 gallons per minuteApril 2 - 7, 2004, Oceanario de Lisboa, Portugal 1st AQUALITY Symposium,



The filtration consists of 10 sand filters and 2 carbon filters with ozone as the disinfectant 1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



Responsibilities of the Chemistry Team at The Living Seas  Perform water-quality tests and interpret the data  Maintain, calibrate and repair analytical equipment, handheld probes and on-line probes and monitors  Research and implement ways to improve water quality  Develop new methods for the detection of treatment drugs in the water 1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



Problem: Trematode (Neobenedenia melleni)



Trematode Egg Mass



Trematode Egg



Juvenile Worm



Solution: Praziquantel, Copper Sulfate, and Organophosphates* * Thoney, D.A., and W.J. Hargis, Jr. 1991. Monogenea (platyhelminthes) as hazards for fish in confinement. Annual Review of Fish Diseases, 133–153.



1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



Praziquantel (PZQ) Treatment Goals:  Eliminate trematodes from system  Correlate PZQ concentration and length of treatment with trematode egg and worm counts



Chemistry Team Tasks:  Develop a method to detect and quantify dissolved PZQ in seawater from 2mg/L to as low as possible  Use that method to track the concentration of PZQ in The Living Seas Main Aquarium for the duration of the treatment 1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



Assay Procedures for Serum and Other Body Fluids Method



Reference



Radiometry



K. Steiner, A. Garbe, H. W. Diekmann and H. Nowak, Eur. J. Drug Metab. Pharmacokinet., 1 (1976) 85



Fluorimetry



J. Putter, Eur. J. Drug Metab. Pharmacokinet., 4 (1979) 143



Gas chromatograp hy



H. W. Diekmann, Eur. J. Drug Metab. Pharmacokinet., 4 (1979) 139



Biological assay



P. Andrews, Vet. Med. Nachr. (Engl. Ed.), (1976) 154



HighS. H. Xiao, B. A. Catto and L.  Praziquantel (PZQ), 2performance T. Webster Jr., J. (cyclohexylcarbonyl)-1,2,3,6,7,11bliquid Chromatogr., 275 (1983) 127 hexahydro-4H-pyrazino[2,1-a]isoquinolin-4- chromatograph one 1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



Extraction Apparatus



1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



HPLC Detection Setup



1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



HPLC Detection Setup



1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



Method Results



1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



Application of Praziquantel to the Main Environment



1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



Conclusion • The number of requests from animal care staff at zoos and aquariums for specialized in-house analyses is increasing, particularly for treatment drugs such as praziquantel • This method for extracting and detecting praziquantel in seawater is precise and reproducible • Praziquantel data collected during treatments allows veterinarians and animal care staff to make more informed decisions in their efforts to control outbreaks of trematodes 1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal



Thanks To … • The Living Seas animal care staff and fellow chemistry team members for their assistance in this research • Jeanene McCoy and Allen McDowell for pictures • Brian Crowder for graphics and design work



1st AQUALITY Symposium, April 2 - 7, 2004, Oceanario de Lisboa, Portugal
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