Beyond the Sea, a Fish out of Water!
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	  Of all the animals that live on land, we rarely think of fish being one of them. However, there certainly are a number of fish who do, including the mangrove killifish (Kryptolebia mamoratus) who can stay out of water for extended periods of time in areas where there is little to no oxygen. Andy Turko under the assistance of Dr. Patricia Wright and their team from the University of Guelph set out to understand how fishes bodies (inside and out) adapt to being on land, because without water their gills collapse and they can’t breathe through them anymore. 
	The team started out by taking blood from fish that they put in water, with and without oxygen, and fish on land, with and without oxygen and looked for how well it could take up and transport oxygen around their bodies. They also looked for the development of new blood vessels in places where the mangrove rivulus might be able to take up more oxygen, like the mouth, gills, skin, and belly. If new blood vessels were formed Truko and his team were able to quantify the changes based off the amount of a protein, CD31 or PECAM-1, which serves as a marker for these new blood vessels. Finally, the team also videotaped the fish and watched for them opening their mouths.
	The fish that were exposed to air and fish that were exposed to water with no oxygen were found to have more hemoglobin, which is the protein that carries oxygen, circulating in the blood. But It was only the fish that were exposed to oxygen-less water that had more red blood cells to go with the increase of hemoglobin. While the team had initially believed that the responses would be the same these results showed that the fish are flexible in the ways that they respond to their environment and that they don’t use the same response to being on land as they do to having no oxygen. Turko and his team also discovered that the mangrove rivulus did create new blood vessels in their mouths and gill area to help take up more oxygen, but again, they only saw this when the fish were exposed to the air, but not when there was no oxygen. The most surprising thing however that this team discovered was that the fish actually takes gulps of air while on land, which was most likely to bring air to their new blood vessels. 
Collectively, the results of this test show that the mangrove rivulus does not change to adapt to being on land in the same way that they do adapt to low oxygen levels in water. The fish is actually very flexible in how it responds to its environment and how it alters the routes of oxygen uptake and delivery. These findings have provided insight into how fish may have been able to develop unique adaptations to air exposure, allowing them to move beyond the water and adapt to terrestrial life.  
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