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RECHERCHE

TRANSITIONS BETWEEN PHYSIOLOGICAL STATES:  
AN INCREASED RISK OF MORTALITY FOR SEASONAL SPECIES

The results of a study by Julie Landes, PhD student at the Muséum National d’Histoire Naturelle 
in Paris, under the supervision of researchers from the Eco-anthropologie et ethnobiologie and 
Mécanismes adaptatifs et évolution laboratories (CNRS/MNHN), and in collaboration with the 
Institut national d’études démographiques, suggest that physiological modifications linked to 
seasonal transitions are responsible for damages to the organism, which increases the species’ 
mortality. For this study, they analyzed a 17-years long demographic dataset of grey mouse 
lemurs. These results will be published in the Ecology Let ters on 8th June.

Grey mouse lemurs of Madagascar. © Lauriane Dezaire, laboratoire des Mécanismes adaptatifs et évolution CNRS-MNHN). 

Senescence is the progressive physiological 
deterioration of organisms with age, resulting from the 
accumulation of molecular, cellular and physiological 
damages over lifetime. It compromises the future 
functioning of the organism, and thus increases 
its mortality. Current research on ageing is trying 
to answer the following fundamental questions:  
At what pace do these damages accumulate?  
Do they accumulate progressively over time or are 
there periods in life when the organism damages 
more quickly? 
In this study, the researchers hypothesize that 
seasonality leads to a pronounced wear of the 
organism when it passes from low metabolic activity 
in winter, to high activity in summer, and vice versa. 
This hypothesis results from observations of ageing in 

mechanical and electronical systems. For example, a 
computer has more risk to break down when turned 
on or off, than when it is running. Thus, survival 
would depend on the intensity and frequency of these 
transitions between active and inactive states.
In biology, seasonal transitions are important for 
the organisms’ survival because they ensure their 
adaptation to the environmental fluctuations. Indeed, 
these conditions alternate between seasons of 
resources abundance and nice weather (summer, 
wet season), and seasons of shortage and hard 
weather (winter, dry season). The researchers have 
studied these phenomena in a small lemur, common 
in Madagascar, the grey mouse lemur. These 
adaptations lead to a drastic decrease of metabolic 
activity (fattening, inactivity, torpor) that allows them 



to survive several months of drought without feeding. 
These physiological changes are triggered by day 
length: when days shorten below 14 hours of light, 
these animals engage energy saving mechanisms to 
survive winter.
In this study, the researchers analyzed 17 years of 
demographic monitoring of captive grey mouse 
lemurs, exposed to different rhythms of seasonal 
succession. Some lemurs lived under a natural 
rhythm (two seasons per year), while others were 
exposed to accelerated seasonal alternation rhythms, 
ranging from two to five seasons per year. Mortality 
with age has been compared between these animals. 
The results show that increasing the frequency of 
seasonal transitions is linked to a large increase 
in mortality. Animals experiencing three seasons 
per year instead of two have a risk of death three 
to four times higher! On average, these individuals 

live the same number of seasons over their life: a 
short life with quick seasonal transitions or a longer 
life with slower seasonal transitions. The number 
of experienced seasons would be as much a good 
predictor of mortality as age.
These results suggest that physiological changes at 
seasonal transitions are costly and lead to damages 
to the organisms responsible for an increase 
of mortality. More generally, they question the 
continuous representation of senescence. They show 
that the pace of senescence depends not only on the 
metabolic state of the organism, which was known, 
but also on the fluctuations of these states over time. 
In other words, at a same average activity level, an 
organism with a constant activity level would have a 
lower mortality and higher life expectancy than an 
organism which activity levels fluctuate over time.
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