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0.11 
 Night has fallen across Milan most of the cities one and a half million souls are fast asleep.

 0. 25  

 But in a lab in the University La Statale.

 0.30 
 A number of experiments are underway and Luca is the volunteer.

 These neurophysiologists share a common dream to discover the elusive mechanisms of sleep.

Researchers send electromagnetic signals to Luca's brain cortex and record his responses.

 These responses will help us unravel the mysterious of sleep.

 0.54 MARCELLO MASSIMINI SOT ITALIAN.

 "We spend one third of our life sleeping, on average 8 hours per day. And this is done by all animals, from flies to human beings. Sleep is surely something that has been selected by evolution, something that is needed, that it is fundamental"

 1.11 

 23.05 pm, Luca is wide awake...he has 63 electrodes connected to his head and a small infra-red camera will record his eye movements. 

1.22  SOT
«Why do we sleep...we still don't know. That is what we are trying to discover with these experiments."

 1.27 

 23.15 An interactive map of Luca's brain is set-up.

 1.36 SOT OFF.

 “There are several hypotheses. The first suggests that sleep is needed to consolidate memories. We live, we learn, but these are somehow disconnected, not sufficiently fixed in our brain...sleep helps these experiences bed into our brain." 

 1.51
 23.30 Luca's cortex receives electromagnetic stimulation.
 2.02 SOT IN ITALIAN.

 “There is another hypothesis, which is more general, more interesting, that says sleep is the price we pay for our brain's elasticity for learning."

  2.13 
 23.31 The electromagnetic stimulation continues...while the scientists measure, record and analyse the brain's responses.

 2.30  SOT 

 “When we learn, what happens inside the brain? Well...neuronal interconnections are strengthed, but there is a limit to this. These interconnections take up room in our brain, spend energy and if we keep on strengthening these interconnections, we will run of room. We are saturated and won't be able to learn anymore."

 3.03 

 THREE AM. The researches are exhausted...Luca is falling asleep...more stimulation is sent to his brain.

 3.12  

"Sleep reduces the force of these neuronal interconnections. It is like a process of selection. Sleep keeps only those that are useful, primordial, important, and eliminates the others. If this is true, if neuronal interconnections are stronger when we are awake, and if they become weaker after sleeping, we must be able to measure these variations. That is what we are looking for with this technique". 

 3.38 
 FIVE AM. Luca is allowed to sleep for three hours, then his cortex will be stimulated again.

  3.47  

Massimini's team will soon start to use the technique in depressed people, as part of a wider European research project called "enough sleep". 

 They have discovered that a sleepless night helps depressives feel better come the morning...and they want to know why.

 4.04 SOT
 "We want to measure what happens inside the brain of a depressed person if he/she doesn’t sleep. Our hypothesis is that the strength of neuronal interconnections is reinforced because the person doesn’t rest. And many scientists think that depressions are due to a reduction in the strength of neuronal connections mainly in the frontal lobe of the brain. It is therefore possible that a night without sleeping will normalize the (depressed patient). This won’t end with a new therapy to fight depression; we can’t keep a depressed person awake for ever. But our experiments will help us understand the mechanisms behind this complex relationship between sleep and depression".
  4.52
 Here at the Debrousse Hospital in Lyon, doctors deal everyday not only with depression but a variety of sleep related problems.

 5.10 SOT  

«There is a pathology, something evident in the sleep of children it's less in adults. It provokes parasomnia in slow sleep. An hour after the child falls asleep. We see the signs: nightmares, they scream, this scares the parents as the children are still asleep. Or they awake confused, they sit up in their beds, they speak but we cannot understand what they say. Or they get out of bed and sleepwalk."

 6.00 

 Romane is nearly five. She sleeps a lot. It’s a concern for her parents. Her mother suffered from hypersomnia, a pathology with a number of causes.

One of these is under scrutiny at the University of Claude Bernard, also in Lyon researches have identified a specific kind of neurone: the HISTAMINA NEURONES.
 Professor Lin has been studying these for many years. He uses mice. His team studies the brains of normal mice and also genetically altered mice. ..that lack the HISTAMINA neurone.

 6.46 SOT Dr LIN
 "A normal mouse when it enters a new environment stays awake to explore a mouse without HISTAMINA loses this capability...in a new environment the rodent falls asleep quickly therefore. Without HISTAMINE, we get sleep.”
 

7.07 

 The human brain has around 30,000 HISTAMINE neurones...if they don't function the subject always feels sleepy. Researchers are now looking at how to use the information to ease hypersomnia.¨

 7.23 SOT PROF. LIN, IN FRENCH
"Each cell, each neurone has a system called autoregulation, which results in the presence of autoreceptors in the case of hypersomnia these histamines are weaker. If we stimulate the autoreceptors we can remove some of these problems...these inhibitors and activate the neurone to the benefit of the patient:"

 
Complex solutions to complex problems and a catalogue of unknown sleeping disorders. But, Dr Lin hopes his work will help people, who for one reason or another suffer sleep disorders. 

