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Glyphosate is the most used herbicide worldwide, with no historical comparison. In Florida, it is used routinely as a 
sugarcane ripener and for terrestrial and aquatic vegetation management. Previous studies have shown that chronic 
exposure can lead to immune dysfunction in animal models. Because of it is extended used in water bodies and 
runoff from agricultural areas, fish and manatees can be chronically exposed. We exposed adult largemouth males 
during 21 days to glyphosate and Rodeo (formulation for invasive aquatic plants) to 10 mg/L of glyphosate and 
chemically equivalent concentration. We isolated total RNA from the head kidney and performed RNA sequencing. 
Glyphosate significantly enriched molecular pathways related to leukocyte infiltration necessary for the occurrence 
of an inflammatory attack.  Rodeo exposure significantly enriched two immune pathways: drug metabolism and 
herpes simplex infection. The drugs highlighted in the pathway lead to immune suppression when administrated to 
humans and herpes infection occurs in immune-suppressed fish. High doses of glyphosate and Rodeo exposure lead 
to immune dysfunction in largemouth bass and Rodeo had additional toxicity pathways. In addition, we analyzed the 
concentration of glyphosate in plasma of 65 Florida manatees with LC-MS/MS; 56 from Crystal River and 24 from 
Brevard County. The average concentration was 0.039 ± 0.03 μg/L in Crystal River and 0.05 ± 0.025 μg/L in Brevard 
County. One possible route of exposure to the manatees could be drinking water. Therefore, we installed novel 
passive devices (POCIS) in Florida waterbodies to measure chronic exposure to glyphosate. Two POCIS were 
deployed for 15-35 days in Crystal River, Caloosahatchee River, St. Lucie Canal and the outflows of Storm Treatment 
Area. We will analyze the concentration of glyphosate accumulated using LC-MS/MS. We will deploy them again in 
November-December when manatees utilize more fresh-water refugees and coincide with glyphosate spraying for 
sugarcane ripening.   
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