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Emerging teleost fish model in 

ageing research, 

focus on neurobiology



Aristotle, 

On Longevity and Shortness of Life 

(350 BC)

“

”

The reasons for 

some animals being 

long-lived and 

others short-lived, 

and, in a word, 

causes of the length 

and brevity of life 

call for investigation.

Short and long lived species



Features of turquoise killifish

Astre et al. in Laboratory Fish in Biomedical Research, D’Angelo and de Girolamo Editors, Elsevier 2021



Physiological ageing

o increased frailty and 

decline in organ and 

physiological functions

o loss of color

o reduced muscle 

mass (sarcopenia) 

o bending of the spine 

(kyphosis)



Physiological ageing



Ageing biomarkers
Degenerative lesions observed post mortem:  
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Ageing biomarkers

progressive 

liver degeneration 

up to steatosis

cardiac 

hypertrophy



López-Otín et al., Cell. 2013 

Several hallmarks of ageing have been 

investigated in turquoise killifish



Leggieri et al, IJMS (2022)

Tozzini et al, Aging Cell (2012)

❑ up-regulation of GFAP, hallmark of gliosis

❑ age-related reduced mitotic activity of the 

neuronal progenitors 

❑ neurodegeneration – measured by Fluoro-

Jade B, which stains cell bodies, dendrites

and axons of degenerating neurons

❑ accumulation of lipofuscin in the brain 

Key morphological hallmarks of ageing



pro-BDNF

mature BDNF

Evolution of Neurotrophins

Modified from Hallbook, Curr Opin Neurobiol 1999

Conserved

bdnf exons structure

Heinrich and Pagtakhan, BMC Neuroscience (2004)



Advances in experimental medicine and biology, Springer Nature (2021)

Neuro

degenerative 

diseases

adapted by Josephy-Hernandez et al., Neurobiology of disease (2017)



Experimental modulation of lifespan



ageing can be globally 

influenced

by hormones produced 

in the brain 

is of great interest to scientists

hypophysis

hypothalamus
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Food intake related neuropeptides

as markers of 

age-related nutrient sensing

Results and Problems in Cell Differentiation, Springer Nature (2019) 
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Ongoing research activities

Metabolic control via nutrient-sensing mechanisms: 

role of taste receptors and the gut-brain neuroendocrine axis

Brain Activation

Behavioral Modulation

Energy Consumption

Obesity Absorption

via Gut Membrane

Gut-Microbiota 

Food

Sensing and modulation

of appetite behavior
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