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Research Summary
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3)

Unravelling the neural regulation of torpor. Torpor and hibernation are
hypometabolic states characterized by an active inhibition of energy expenditure
initiated and coordinated by the brain. The neural substrates of such regulation are
currently unknown as well as the molecular signals that activate suche substrates. We
have currently identified part of the brain circuit controlling the entering into torpor
and will soon begin to study the molecular signal activating such circuit. The
experiments are conducted in laboratory mice because of their facultative
heterothermy and the genetic toolbox that they can provide. This project is conducted
within a larger research project of the topical team hibernation of ESA:

Brain adaptations during hibernation and synthetic torpor. The brain during
hibernation shows some very peculiar adaptations that are also observed in synthetic
torpor. For instance, neural connectivity is reduced and pathological markers
expressed. All these changes are reversed upon arousal. We are currently working on
analyzing the EEG of these states and plan to use cortex-to-cortex evoked potential to
provide a description of cortical connectivity during torpor. Since synapses were
shown to retract during torpor, cortical connectivity should progressively reduce
during torpor, possibly providing a model to test the Information Integration Theory.
Investigating the mechanism that enhances radiation resistance in hibernators.
Hibernators were shown to be much more resilient to radiation damage. The
mechanism of such resistance and whether protection is provided versus photons or
also versus protons and heavy ions (the main components of cosmic rays and used in
cancer radiation treatment as well) are the aims of these projects. This project is in
collaboration with TIFPA (Trento Institute for Fundamentals Physics Applications)
and it’s funded by both the italian National Institute for Nuclear Physics and the
Minister of Research.
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- University of Groningen - Invited by Prof. Peter Meerlo

- Konrad Lorenz Institute - Vienna - Invited by Thomas Ruf

- NASA Ames Research Center - Mountain View (CA) - Invited by dr. Yuri Griko

- AFSOR (US Air Force Office of Scientific Research) - Dayton(OH)- Invited by dr. Sofi
Bin-Salamon

- University of Hamburg - Invited by Prof.Annika Hervig

- University of Bristol - Invited by I Prof. Tony Pickering

- University of Madison - Invited by a Prof. Hannah Carey

- University of Madison -Invited by Prof. Giulio Tononi

- GSI - Darmstadt -Invited by Prof. Marco Durante

- Scuola Superiore Sant’Anna - Pisa - Invited by a prof. Debora Angeloni

- Universita di Trento - Invited by I Prof. Giorgio Vallortigara

- Universita di Verona - Invited by Prof. Giuseppe Faggian

- INFN sez. di Bologna -Invited by Prof. Antonio Zoccoli

- Universita di Siena - Invited by Prof. Simone Rossi

- Istituto Superiore di Sanita - Roma -Invited by Prof. Giovanni Alleva

- NICO - Torino - Invited by Prof. Alessandro Vercelli
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- The Natural Sciences and Engineering Research Council (Canada)
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Journal of Translational and Clinical Research
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2006 Sanofi - Aventis Young Investigator Award for the Furopean Sleep Research
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