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Study of Antarctic fish impacts on heart rate research

A species of fish that lives in Antarctic waters may hold clues to climate change and lead to advances in heart medicine.  Researchers from the University of Birmingham and the British Antarctic Survey (BAS) are investigating the behaviour and physiology of the little-known ‘Antarctic Cod’ that has survived in Antarctica’s extreme environment for around 30 million years.

The Antarctic cod maintains a very low heart rate of less than 10 beats per minute and has ‘antifreeze’ in its blood.  For the first time researchers will attempt to determine the how the fish evolved to live in Antarctica. 

Discovering how the species may cope with predicted environmental change could help stock management or conservation of biodiversity within the Southern Ocean.  It is possible that this work may lead to advances in medicine, especially relating to the problems experienced by human hearts.  Findings of this study could be applied when hearts are made to beat slowly during surgery involving heart-lung bypass or fail to beat fast enough, for instance as a result of hypothermia in water or exposure on a mountain.  

Physiologist Dr Stuart Egginton, from the University of Birmingham’s Medical School is leading the study: “This pioneering work will shed light on what animals get up to during the impending 24 hour darkness of a polar winter, how sensitive they are likely to be to global warming, and perhaps pave the way to prevent a cold heart from fluttering. We know enough to realise this cod is different from those species living in the chilly North Sea, but not enough to be sure whether its strange characteristics are a response to the extreme cold, or because it is a descendant of unusual ancestors that has developed this way during its extended isolation from other fishes”. 
At the BAS Rothera Research Station on the Antarctic Peninsula small acoustic tags (called ‘pingers’ due to the sound they make) are painlessly attached to the fish and the signals picked up by underwater microphones, while data loggers measure heart rate.   Back in the laboratory, monitoring the fish in a similar manner to patients in a chest pain clinic shows how the heart rate is controlled, and its response to changing demand placed on the heart due to feeding or a rise in environmental temperature. Information is sent back to colleagues at the University of Birmingham and at BAS Cambridge.
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Notes to Editor:

For more information please contact Abigail Dixon, University of Birmingham Press Officer, telephone 0121 414 5134 or mobile 07789 921163.
Notes for Broadcast Journalists:

Moving footage/interviews are available free of charge as a package to broadcast media via Research TV, due for streaming via APTN on Tuesday 30 March at 12:45 - 12:55 GMT. Go to http://www.Research-TV.com  for more details or to request footage.

Footage includes visuals of Antarctica, interviews there with Dr Hamish Campbell with the fish and explanation from Dr Stuart Egginton in the Birmingham lab.
The University of Birmingham’s researchers are based in the newly formed Centre for Cardiovascular Sciences.  For more information on the University of Birmingham’s School of Medicine see www.medicine.bham.ac.uk
Dr Stuart Egginton has been working on research projects in Antarctica since 1989.  Papers of his work have been published in the American Journal of Physiology, the Journal of Experimental Biology and the Journal of Fish Biology.  

Dr Hamish Campbell, researcher from the University of Birmingham is spending the entire winter period in Antarctica working on the lab based work of this study.

Species information

The Antarctic Cod (Notothenia coriiceps), not a true cod, became isolated from its warmer water cousins around 30 million years ago when the Antarctic circumpolar current was formed.  The olive coloured fish has a broad head and narrow body.  They have evolved a glycoprotein antifreeze in their body fluids to prevent freezing.

British Antarctic Survey

This research is part of the British Antarctic Survey Antarctic Funding Initiative, which promotes wider participation in Antarctic research by UK universities and other research organisations.  Field-based research carried out in the normal BAS operating area and using the logistic capabilities of the Survey is encouraged.

Rothera Research Station is one of five operated by British Antarctic Survey.  Situated on the Antarctic Peninsula, it is the centre for biology, geoscience and atmospheric science programmes, with a range of science programmes investigating important global issues.   BAS is a component of the Natural Environment Research Council and is responsible for the UK Government’s research in Antarctica.

www.antarctica.ac.uk
Climate

Climate records from the Antarctic Peninsula region show that annual mean temperatures have risen by nearly 3°C during the last 50 years - a far larger rise than seen elsewhere in the Southern Hemisphere.  Antarctic marine animals can live only within narrow temperature ranges and many die at around +5°C.  
