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Leptin helps hungry mice choose sex over food 
To eat or to mate—that is the question (and the answer is: moderately hungry mice 

choose to mate). Researchers from the Max Planck Institute for Metabolism 

Research and CECAD, the Cluster of Excellence for Aging Research at the 

University of Cologne show that hungry mice prioritize interacting with members of 

the opposite sex over eating and drinking when their brains are stimulated with leptin, 

an appetite-suppressing hormone. 

“We can only pursue one behavior at a time, so our brain has to somehow compute 

what will be the most rewarding behavior, or what is our most urgent need,” says 

senior author Tatiana Korotkova, a neuroscientist at the University of Cologne, 

University Clinic Cologne and at the Max Planck Institute for Metabolism Research. 

To elucidate the hierarchy of innate behaviors like eating, drinking, socializing, and 

mating, Korotkova’s team observed and stimulated mouse neurons within the lateral 

hypothalamus, one of the main “feeding centers” of the brain. They focused on 

neurons that bear receptors for leptin and neurons that produce neurotensin, two 

hormones with ties to hunger and thirst. To their surprise, they found that these 

neurons were also involved in guiding social behavior and helping the mice balance 

their nutritional and social needs. 

Hypothalamus controls social behaviour and feeding 

“We were astonished to find that the lateral hypothalamus links feeding and drinking 

to social behaviors,” says first author Anne Petzold. “Activating leptin receptor 

neurons makes mice prioritize social interaction despite acute hunger or thirst. This 

makes sense biologically because mating partners are not something that you have 

around all the time, and so one must be able to ignore hunger or thirst to be able to 

engage in mating.” 

The researchers used tiny microscopes to visualize the activity of individual brain 

neurons while the mice explored and engaged in various behaviors in an enclosure. 
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“It was a huge advantage that we could record the activity of neurons in a freely 

behaving animal,” says Korotkova. “We could really see how neuronal activity 

changes during particular behaviors, and we could track and change the activity of 

individual cells with a high time precision.” 

To see how the mice’s priorities changed according to their hunger level, the team 

compared the behavior of mice who had unlimited access to food to “acutely hungry” 

mice (whose food had been restricted overnight) and “chronically hungry” mice 

(whose food had been restricted for 5 days). The researchers note that this "chronic 

hunger" can also occur in the wild, where food is  not available all the time. 

They found that leptin receptor neurons were inhibited when the mice ate and were 

activated when they interacted with mice of the opposite sex—potential mates—but 

not when they interacted with mice of the same sex. 

Moderately hungry mice opt for sociability rather than food due to leptin 
signaling 

Next, the researchers used light and chemical signals to selectively stimulate 

neurons, which allowed them to observe whether and how this activation altered the 

mice’s behavior. 

Leptin stimulation had little effect on the behavior of sated mice, who were generally 

more interested in socializing than eating, but when the researchers activated the 

leptin receptor neurons of acutely hungry mice, their priorities changed: they were 

slower to approach food, ate less, and spent more time socializing with potential 

mates. 

However, leptin stimulation was not able to override the stronger hunger of 

“chronically” food restricted mice, whose appetites were unreduced and priorities 

unmoved by leptin activation. 

“So, we have this system which can only regulate moderate hunger, but not a 

stronger hunger,” says Korotkova. “This circuit might contribute to why diets don’t 
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work: it’s not a problem to reduce your food intake for a short time, but it doesn't work 

if you try to do it for longer.” 

In contrast, when the researchers activated neurotensin neurons, they observed 

increased drinking behavior at the expense of socializing, both with potential mates 

and with mice of the same sex. 

One nerve cell coordinates different behaviours 

“We usually think about neurons having a particular function, but we found that one 

cell can actually encode multiple different stimuli,” says Korotkova. This makes a lot 

of sense biologically because behaviors need to be coordinated, and it’s much more 

efficient to coordinate behaviors with the same cell than by many different cell types 

somehow communicating with each other.” 

“Next, we’d like to understand how the activity of these cells changes during the 

progression of obesity or the development of eating disorders,” says Korotkova. 

This research was supported by the ERC Consolidator Grant and the German 

Research Foundation. 

 

Neurons in the hypothalamus (coloured green) control not only feeding behaviour but 
also social interaction. The lines show the activity of individual neurons in this brain 
region. (c) A. Petzold/University of Cologne 

 


