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Researchers from the University of Edinburgh have 
reversed the age-related degeneration of a living organ. 
By artificially rejuvenating the thymus of a rat, they may 
have paved the way for prolonging human life.

The thymus is an organ that triggers the production of 
white blood cells, which fight off infections. The 
involution of the organ that occurs with age makes older 
people more prone to infections. 

Led by researchers from the Medical Research Council 
Centre for Regenerative Medicine at the University of 
Edinburgh, the team activated the natural reproduction 

mechanism of the organ in older mice by raising the level of the protein FOXN1. 

FOXN1 is a gene regulator protein that controls the transcription of a subset of genes. "We know that 
FOXN1 functions in the thymus as a 'master gene regulator' protein, which means it controls the 
transcription of a wide variety of other genes which are themselves each needed for different thymic 
functions," Clare Blackburn, the research leader and professor at the MRC Centre for Regenerative 
Medicine, told EMDT. The protein helped to instruct stem cell-like cells to rebuild the organ.

As a result, the thymus grew back until it was twice the size of the conrol mice's organs, the output of T-
cells increased significantly, and the tissue archetechture and gene expression resembled a young 
thymus, according to the scientists. The researchers emphasized, however, that they didn’t know 
definitively whether the immune systems of the mice had improved due to the procedure.

"Our results suggest that targeting the same pathway in humans may improve thymus function and 
therefore boost immunity in elderly patients, or those with a suppressed immune system,” said Blackburn. 
“However, before we test this in humans, we need to carry out more work to make sure the process can be 
tightly controlled.”

The team published the results in the the journal Development. 
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