A Conversation with

Paul Shaw

Roger Bingham: We are in Seattle at Sleep 2009 with Paul Shaw who is a sleep researcher, University of Washington. When I ran into you yesterday with Sara Mednick, we had a discussion, you were about to rush off and get more coffee, more caffeine, and she was saying don’t get caffeine, get a life, get a nap. We still don’t really have a clear indication at this huge meeting of what’s the best strategy for staying alive, staying awake. Why is there still, after all this time, still this confusion about what’s the best methodology?

Paul Shaw: Actually, I think there’s less confusion than you might expect. Sara, it turns out, is right, and those of us who ignore her advice, for whatever reason, suffer consequences. We decide we have priorities that preclude us taking a nap and we think that maybe a cup of coffee may be better. It’s not that we think there’s ambiguity in what she’s saying, it’s just that we make poor lifestyle choices. Which is why as a society we’re fat and we’re sleep deprived. It’s not that we don’t know better, we know that we should exercise more and eat less, we don’t. We certainly need to sleep more. Potentially nap more, I think Sara is right and we don’t, then we are making a mistake. Actually, it is good that Sara’s around to remind me what I need to be doing. 

Bingham: Ok, look, let’s talk about these two recent papers you have out. One’s on sleep and plasticity, let me just quickly say some people look stunned when they’re told they have plastic brains. What we mean by plastic is malleable; you can shift connections, make new connections. And the other’s on insomnia. Do you want to, sort of, lead me into the findings in those two papers? 

Shaw: Sure. As a field, people become more and more interested in the ability of our brains to function properly, form new memories, depends upon sleep. So the question is why might that be? And of course with humans we can do a lot of great studies showing that if you learn fast you need sleep and if you don’t sleep you don’t remember very well. But the mechanism becomes a little unclear. So in the fly we can actually start to play with genes, we can turn genes on and turn genes off. We can actually open the brains up and look inside and see what we find. Most humans don’t let us do that. So, in my lab we began to evaluate the relationship between long-term memory and sleep in flies with the idea that we want to find genes that are responsible, and hopefully anatomical correlates. We want to see some structural change in the brain that sleep requires. And it turns out we were relatively agnostic in what we might have find. There are opposing camps on what think, whether sleep results in an increase in the number of synapses or a decrease in the number of synapses. We didn’t know what the answer was going to be. So we just did a couple of experiments. We found that when animals are exposed to environments that induce long-term memories, we can actually see a structural change, which is correlated with an increase in the number of synapses and during sleep, those synapses get pruned back. So it turned out supported a model that was the product of one of the most exciting hypotheses on the function of sleep that has been presented in a long time. It’s captured the imagination of the sleep community both for and against, but that’s the best part of the theory, right? Is that people start actually evaluating their data with that in mind. And we came down on one side of it, which we hadn’t really anticipated that we would. So, it looks to us as if the model, during sleep, you need to clear out the clutter. Reduce the number of synapses so the next day you can wake up refreshed. The analogy is an inbox. You get inundated with email all day long and if you want to find that one email that you need to find if you’ve got a thousand email messages you can’t find it. So every so often you need to purge. Delete these messages so you can find what you need to find and be useful and maybe that’s what sleep is doing. 

Bingham: Let’s circle that a little bit. Because you are talking about, here is the cover of the Scientist Magazine, which we mentioned before, Why Sleep? And I was playing devil’s advocate with a couple of the researchers and saying, you know, in sixteen twenty, the person who came up with this whole idea of scientific societies, the modern version, anyway, Francis Bacon, set out a list of all the things that we should know about. Should be exploring, and number fifty-one is history of sleep and dreams and this was 1620 or thereabouts. And for a cover of a magazine still to be saying Why Sleep? As if we don’t know struck me and some people as extraordinary as if we haven’t moved forward. You are saying that there’s an exciting new hypothesis in here that you think has got the goods?

Shaw: I think so. I think it’s on the right track.

Bingham: This is Giulio Tononi and Chiara Cirelli. 

Shaw: Right. 

Bingham: Do you want to just set out what the two opposing possibilities are? 

Shaw: I would start with the idea that when we form a memory, we need sleep to consolidate that memory. And when we think about memory consolidation we think about synaptic potentiation as we make synapses stronger and more effective. Connection between neurons stronger and more effective. So, phenomenologically, learn a task, induce a long-term memory, and that memory is consolidated when I sleep. That implies potentiation, or strengthening of synapses. So Giulio came in and said something exactly the opposite. He said no, no, no, no, it’s not about strengthening synapses, it’s actually weakening synapses and essentially, again the idea is that if you’re brain gets cluttered, if all your synapses and connections are too strong, you can’t modulate them up. You’re maxed out. You reached a ceiling. You can’t do anything better. So these were the two camps. One was based upon an assumption that it has to be potentiation and one was based upon a theory that that may not be the case. So we didn’t know which was true. I think there’s merit to both cases and there’s some that argue that both are happening at the same time. One neural circuit might be potentiated but another circuit may be downscaled or reduced. We haven’t found yet, the potentiated synapses during sleep but we have found the downscaled ones so right now we are leaning towards that as an answer.

Bingham: So your work was with Drosophila, the fruit fly. For a general audience, translating results from this little, itty-bitty fruit fly to a human brain is perfectly fine?

Shaw: I think it’s totally legitimate. It turns out that eighty percent of the genes in the fly genome have human homologs. We’ve been looking at sleep, now, in flies for ten years and we’ve been trying to find an exception where flies do something different than humans do and we haven’t found it yet. So we’re pretty clear that, I’ll be bold and aggressive and claim that the fly can tell us a lot about human sleep but I think that where we succeed is asking the question first: what do humans do? And if we start with that and go backwards and go into the fly and see if we can find those things, then we have a huge chance of success. But I should point out we identified a gene called amylase in flies that is a biomarker of sleepiness. When you are sleepy it’s upregulated, when you are not sleepy, it’s not. You skip the rodent, you skip the cat, you skip the monkey, went straight to humans and asked: does this gene respond to sleep loss in humans, and it does. We’ve recently shown in our insomnia model the genes identified in a fly are also regulated in humans. So we are seeing the same pathways that are modified by sleep or sleep loss in flies, we then find in humans. We think the fly can be a great model to tell us about some underlying mechanisms.

Bingham: So tell me about the insomnia study. 

Shaw: We all know insomnia is a very common thing, right? About half of us, fifty percent of the American population will have probably a bout of insomnia, a week long episode of insomnia every year and we don’t know anything about it. It’s a heterogeneous, very complex condition. Primary insomnia, which is more rare, is observed in about ten percent of the population. Huge numbers of people. Has hugely detrimental effects. Predicts depression, lots of mental diseases are associated with depression. We don’t know anything about the underlying causes. So we looked at our flies, wild type flies, and we saw flies that looked like they had insomnia. They had difficulty falling asleep, they had increased sleep latencies, they had difficulty maintaining normal sleep. We asked what if we take these flies and we breed them together. We took these insomnia like flies, the human criteria of insomnia, and we tried to amplify those characteristics over generations. We are now on generation one hundred and twenty. We selected these flies for one hundred and twenty generations. 

Bingham: Increasing the insomniacs.

Shaw: Right and more and more insomniacs. We tried to exaggerate these phenotypes. So where a human may take an hour to fall asleep, our animals take almost three hours, four hours to fall asleep. A human insomniac might have slightly disrupted sleep. Our animals can only sleep sixty minutes a day. So we’ve exaggerated the phenotype a lot. We can now do genetics and ask what is changing? So having big differences between control groups helps identify small changes. We think that insomnia is multigenic, that it’s likely to do with small changes in many genes that accumulate to produce this multi-heterogeneous symptomology. So looking for a single gene mutant that might recapitulate the entirety of this disorder seems highly unlikely. So using selection, we can, without really knowing what we are doing, amplify these traits and so it’s likely to do with many, many genes and by selecting over generations, we can amplify the effect of those genes. Now we can go in and look and ask what genes are changing and can we do something about it. That is the question. Can we modify these genes to either produce an insomnia like fly or to take an insomnia like fly and make it not insomnia like. And the question is, is that relevant for human sleep research? And we think it’s highly relevant. So there was data that was presented today by Eric Nofzinger showing insomnia patients, when looking at imaging studies, that they have maintained activation of certain parts of the brain. If you look at gene expression in our insomnia like flies, genes that are associated with sensory stimuli are highly upregulated. So it’s likely that when you try to settle down and go to sleep if you are an insomniac, parts of your brain are staying active. 

Bingham: When you say “upregulated,” you mean?

Shaw: Up in terms of the brain imaging. With the brain, the brain is more active. With us, it’s genes that are associated with brain activity in the sensory circuits are upregulated, are higher. So that suggests to us an unexpected similarity. We didn’t have to find that result. It looks to us that insomnia may be a condition that certain parts of the brain just don’t turn off. 

Bingham: Our colleague Ralph Abraham, at Neurosciences Institute, in fact, had a conversation with him once about the public perception that this loose language of a gene for something is actually way more complicated than that. He was making the point that people think that if you use a phrase like, and he works with fruit flies as well, Drosophila, a gene for aggressive behavior, a gene for aggression just isn’t a gene, I mean, he is looking at a whole sweep of, I think it was over eighty interconnected genes. So you’re talking about a very complicated picture or are you saying that there is some key genes that are clearly identifiable in humans as well.

Shaw: Ralph was trying to be overly cautious. You know that genes do things. You know that if you have a mutation for a gene called Period, for example, you don’t have circadian rhythms. So certainly there’s pleiotropy, these genes do more than one thing, but when they do more than one thing in one cell, I would argue that you have a success. For example, if you find a gene in a cell that responds to, let’s say memory consolidation, maybe play an important role in the ability to consolidate memories, and also plays a role in sleep, in that cell, it’s doing the same thing, it’s a common mechanism. It links these two processes in a fundamental way that you would not be able to do otherwise. So genes do things. Individual genes do things. Turns out they do many things. They do control aggressive behavior and it turns out that Ralph has shown individual genes that have a profound impact on aggressive behaviors in fruit flies. He’s also found single genes that control sleep. Modifies sleep time. Do they do other things? Yes. But when they do other things in the same cell, when those things are influenced by, or modulate sleep, I think we sort of get excited about how those things interact. 

Bingham: What is Sleepless?

Shaw: Sleepless. Sleepless is a mutation that was identified by Amita Sehgal that controls the excitability, it appears, of the brain. So these animals have, in general, increased excitability of their neurons. So in a way, you can argue, this might be similar to what we might see in our insomnia like flies, though we’ve never measured activity in our insomnia like flies. So if you increase excitability, neurons are on all the time, they don’t get a chance to turn off, animals are awake. 

Bingham: Would you expect there to be, again, that part of the same picture? 

Shaw: I think it’s an interesting result. I think they are beginning to map which circuits are involved. So it’s not just global brain excitability. It might be modulating this effect on sleep. It might be specific circuits and that gets exciting because then you can start to find out where the wake parts of the brain. If I excite a neuron, and that neuron is doing something, what is it doing? It’s waking you up. Now we know something more about the brain and the circuits that control sleep. So that’s a really exciting result. 

Bingham: I think what I’m trying to make here, I’m not trying to make spurious connections here, I’m just saying it’s just like a giant Lego set and there’s all these pieces that fit together somehow and ultimately, the end product of all that is some parent at home saying go to sleep now, or some tired kid at school in the morning, or some trucker driving off the road because he didn’t get enough sleep and he’s sleep deprived. In other words, understanding these outcomes is still an enormously complex issue and so I’m trying to get some sense from all of you of if you feel confident yet about any of the research that would allow you to make serious recommendations to people who make policy. 

Shaw: I don’t think you need mechanistic studies in the fly or in the rat to make some serious policy recommendations. The human sleep research community has done an amazing job over the last several decades and it’s extraordinarily clear, if you don’t sleep, your brain doesn’t work very well. You become sleepy and you’re dangerous. You shouldn’t be on the road. If you don’t sleep very well, you get fat. There are lots of negative consequences. There is no doubt about this. I don’t know that my data in the fly tells me anything more than what I can already tell you from work by Mary Carskadon just looking at how children need sleep in order to be able to be productive during the day. These are very clear, very well defined ideas. We know them intuitively. When I was growing up my parents made me go to sleep early. A lot of things that we think why do we even have to question, I think these old wive’s tales, these old recommendations of eat your vegetables, get a good night’s sleep, drink your milk. We’ve known them forever and the data in the human field is, I think, extraordinarily solid. You need sleep or bad things happen on a wide variety of dimensions. So what my data can help us look at is why is that true? What mechanisms go wrong if you don’t get sleep? Can we add something back to maybe make you better? So, there’s a lot less ambiguity, I think, in the field of sleep and how sleep loss impacts us than you might expect. 

Bingham: So you’re obviously not saying research is irrelevant, we already know this stuff. Are you saying that research might supply palliative measures knowing full well that people are people and they’re just going to go and not do those things anyway? 

Shaw: Well, so, for example, right now I can’t tell you unequivocally that you are tired. I can’t look at you and say you’re sleepy. I can regulate how many hours you work but I can’t regulate what you do in your off time. The most recent tragic example, of course, the airplane accident outside of Buffalo, where the pilots were not sleeping, traveling across country to get to their job, now, there’s regulations about that, but no one knows. So if we could find a way to identify them as being sleepy by taking a saliva sample, for example, then we might be able to make a public policy decision about making rules to say you cannot fly if you are tired. It does not matter if you’ve flown for ten hours or twenty hours. If you are tired you shouldn’t be flying. You shouldn’t be in surgery. You shouldn’t be behind a wheel of a big rig. You shouldn’t be behind your own wheel if you’re sleepy. 

 Bingham: With saliva you would be able to detect the amylase that you were talking about?

Shaw: So we have a long way to go before we actually put this in the real world setting and be confident about something but the hope would be that we could. So this is where my research, and other people are doing other kinds of experiments to identify a quantifiable way to determine when someone is sleepy before something bad happens. Without the ability to quantify sleepiness, we can’t make laws to protect ourselves. We just can’t do it. 

Bingham: So the trick, again, where’s the fine line between intrusiveness, Orwellian 1984 invasiveness and playing for the public good.

Shaw: Exactly and you look at work by Hans Von Dongen and Dave Dinges, when they show this huge individual variability. So I personally can’t speak if I’ve been awake, if I haven’t slept for eight hours. I don’t perform very well but someone else can be perfectly fine. So we don’t want to make a rule that’s set for the people like me who need sleep but you need to make a rule that you can’t be sleepy when you’re doing something. If you’re a super stud and you can handle it, knock yourself out. You’re not a danger to anybody. We need to be clear that individuals vary in a lot of different things and if we can identify a condition that they shouldn’t be operating then they shouldn’t be. 

Bingham: Now, how did you get into sleep research, in the first place? How did you get into science in the first place?

Shaw: You know, I got into science, that’s a long, long story. I took a class, I’m a psychologist by training and experimental psychology just caught my imagination that you can actually take these complex things, how we interact as human beings, social psychology and you can study that and if you were clever enough, you could design an experiment to take a confounding variables and control for them and come up with a conclusion. It just seemed like a huge puzzle that was really fun to try to solve. And so I began to become interested in science when I started to realize that there were these really exquisite puzzles that have huge ramifications for who we are as human beings. And I’ve gone increasingly down the mechanistic pathway towards fruit flies. I got really interested in sleep by accident. I was working on a masters and I needed to do research and one of the people at the university I was at was doing sleep research so I joined the lab and I fell in love with it and I’ve been doing it ever since. I can’t imagine doing anything else. 

Bingham: What do you think are the most optimistic signs? What are you optimistic about in the field? Not just your own work, is there other work that you think is remarkably promising at this point? 

Shaw: In terms of mechanism, I think we are moving ahead on a lot of different fronts. The neuroimaging studies that are being done in humans start to give us a more refined idea what parts of the brain might be vulnerable to sleep loss. And how that might change with age, how that might change with disease states, or how an individual that’s not as impacted by sleep loss might have a different part of the brain be activated or non-activated. So the tools and technology from the human studies down to the genetic studies are just giving us all sorts of clues about what might be going on and then what we might be able to do to treat people that aren’t getting enough sleep. 

Bingham: Let me just, let’s go back to the plasticity thing again and I’m actually going to read you the title of this paper. 

Shaw: Ok.

Bingham: One of the things that The Science Network does is try to make this bridge between different groups, the general audience and science. The title is, Use dependent plasticity in clock neurons regulates sleep need in Drosophila. 
Shaw: It’s a great title. 

Bingham: Now what does it mean?

Shaw: So there’s the notion that has been proposed by Jim Krueger, Giulio Tononi, and others that neurons that fire a lot, that are working harder are going to need more sleep. So what we tried to do is to take an environment, which we know would activate a certain set of neurons and the theory would be, then, if we made them work harder, then when we took them out of that environment, they would need more sleep. They do. It turns out the cell group that we’re looking at are known for their role in circadian rhythms. It turns out this particular phenotype we’re talking about is probably a non-clock phenotype, but it’s a very small phenotype, a small circuit. It’s actually sixteen cells. So sixteen cells in the fly brain will determine whether or not an environment that induces long-term memory can actually induce those long-term memories. If you play with those cells, no long term memory. There are two hundred thousand cells in the fly brain and sixteen cells, sixteen, I mean, they’re like magical cells. It’s a shock to us. I would have never expected that it would work. Sixteen cells are required, proper function of these sixteen cells is required for these animals to perform a certain kind of long-term memory. What’s interesting is we can then look at the morphology of those cells, the projections from these neurons and see what they do in terms of the synapse number. And we see a nice change in how these animals respond to the complex environment, with a big increase in synaptic determinants. 

Bingham: So if you knock out sixteen cells.

Shaw: If we knock out the cells, or if we knock out genes in those cells. So we have identified three genes, each working in these sixteen cells that if you’re deficient for any one of these genes, you can’t form a long-term memory and you don’t see any changes in sleep. And you don’t see morphological changes in your brain. So this memory is associated with morphological changes. No morphological change, no memory, so we’ve got sixteen cells, three genes and we can begin asking some really detailed questions now about what molecules are working within these cells and how are they doing it. 

Bingham: Now, are there analogs in humans in terms of this very specific formation of memories? 

Shaw: Well, yes. So, one of the things we do is we take animals, we take our animals and we put them in a complex social environment, it’s an enriched environment. We know from many, many years of animal models that if you take a rat, for example, and expose it to an enriched environment, there’s an increased number of synapses. And there’s increased amount of sleep. This is true for mammals, it’s true for flies, its undoubtedly true for humans. We know that those of us that we age, if we are engaged in the world and we read and we are socially active, that we seem to age more slowly. So I think you either use your brain or you lose it, when you use your brain, you need more sleep. 

Bingham: The sense is, isn’t it a trend that older people need less sleep, or gets less sleep. 

Shaw: Older people get less sleep. They have more nighttime awakenings. They complain about it a lot more and they take more hypnotics. So the idea is that as we get older we get less sleep but it’s probably not because we need less sleep, it’s just that we can’t get it. 

Bingham: As you know, we do a lot of events at the Salk Institute, which was the home, for many years, of Francis Crick. Francis Crick and Graeme Mitchison wrote a paper many years ago about the function of sleep, dreams being, essentially, and I sense a parallel here, the clearing out of superfluous material. Is there a parallel about what you’re talking about, here? 

Shaw: I think there is and I have to say that I remember, I’m young enough, old enough, I guess, to remember when that theory first came out and no one really liked it that much. The idea that we dream to forget just seemed preposterous to a lot of people and I can’t tell you for sure what Giulio’s motivation was, how he actually got to his own theory, but certainly there’s some parallels between the two. I think Giulio’s models are a little more elegant. The brain doesn’t know what synapse needs to be changed. The model that Francis Crick proposed required that the brain know which circuits needed to be cleaned and which ones needed to be maintained. Giulio says every circuit, every synapse, is being downscaled. So the problem with some of these, how does the brain know which synapse? That’s a very difficult problem for the brain to solve. And people argue about how it might be able to accomplish that task but no one’s really satisfactorily come up with a mechanism where a particular synapse would be either potentiated or downscaled. So, yeah, Francis Crick was a visionary with this and I think he was underappreciated at the time and it’s too bad that he’s not around to hear this stuff because I think he would really get a kick out of it. 

Bingham: Just before we came over here we had a quick conversation with Jerry Siegel who is a sleep researcher at UCLA and it got quite interesting and it was almost making my point about four hundred years on, five hundred years on, we are still arguing about these fundamental issues. And the issue we were talking about, there, was, I was saying, well, was there any conclusive evidence that if you don’t get sleep you die. Is that true across species and Jerry was, sort of, making the point that there wasn’t, in his view, any conclusive evidence if you look at stress, and so on. Do you want to rehearse that argument? 

Shaw: The absence of evidence is not the evidence of absence and it’s worth remembering that because it’s really an important point. So it turns out if you deprive rats of sleep, they will die. It’s clear. It’s been hammered to death, there’s all the right controls; it’s true. We know that flies die from sleep loss. Very divergent, phylogenetically. These animals have evolved under different situations; they are completely different, yet without sleep they die. Puppies will die from sleep loss. Rabbits will die from sleep loss. Jerry will go back and say that the studies done on these poor puppies done a long time ago were not controlled. That they might have actually died from stress. Stress doesn’t kill you at the same time scale as you see from sleep loss. So what Jerry is noting is that there are some animals that have developed these really interesting adaptations that allow one to be awake and not suffer consequences. So migrating crown sparrows, for example, can be awake for a long period of time, they don’t, when they stop migrating, they don’t sleep a lot more. They don’t make up that lost sleep, they just go back to baseline. They are not cognitively impaired. They look great.

Bingham: So there’s no rebound. 

Shaw: Right. There’s no overt negative consequence that’s been measured in these migratory animals when they need to be awake to survive. Jerry argued from that adaptation, that special adaptation, that then sleep is no longer required for survival when that’s like saying the blind mole rat, since it doesn’t have vision, that vision isn’t for seeing. It’s an extreme argument from an exception to the rule as opposed to arguing from the rule to the exception. I think what I’m excited about the white crown sparrow data, I’m really excited about the cetacean data in that these animals have evolved in an ecology that required them to maintain wakefulness and not accrue a deficit and if we can understand what those adaptations are, we’ll know a lot more about sleeps about. 

Bingham: What specifically are we talking about?

Shaw: So when cetaceans are born they don’t sleep. During the time of huge brain plasticity, and we know young children sleep a lot, mammals sleep a lot, flies sleep a lot when the are born, killer whales don’t sleep at all for twenty days. This is Jerry’s data. It’s really exciting data. And after a while, after about twenty days, they go back to sleeping as normal. So the question becomes, how can they go for twenty days without sleeping. By the way, the mom’s awake the whole entire time as well. It’s both baby and calf, calf and mother are awake for twenty days without accruing, without any obvious pathology. So Jerry will say we don’t need sleep, then. Sleep is not required for survival. Or sleep’s not required for plasticity. But I think that that may not be true. I think under this circumstance there’s certain developmental window, there are mechanisms that allow the animal to do this. If we can figure out why they can and we can’t, we’d have something. 

Bingham: One of the other issues that we were dealing with there was that in terms of the actual acquisition of data, is it absolutely clear that we know when people are in sleep labs, and so on, or we’re looking at people doing working day that they’re not catching occasional little micronaps here or there and that really they are getting some sleep. 

Shaw: I think that hits a really critical point. So as a sleep society, as a field, and I can’t speak for everybody but I can tell you my impression of what our bias happens to be as it’s apparent to be, we want there to be a function that’s completely unique to sleep. If there’s a function of sleep it has to occur only during sleep and not at all during waking because sleep is such a costly behavior. When you are sleeping you are not taking care of you’re young, you’re not foraging for food, you’re not avoiding prey, and you are not doing a whole lot of other fun things that you need to do to perpetuate the species, right. So sleep is so costly that whatever function that is for sleep, shouldn’t occur during waking. So when we say that I’ve sleep deprived somebody and they have these little micronaps, right, that could be potentially carrying out a function of sleep. But it’s during waking because you are not really asleep, you’re not really awake and that violates a lot of our senses of what we want. We want to see this complete segregated out and that’s asking a lot. Most biological processes are a continuum. My guess is that the function of sleep is best achieved during the night when other things aren’t going on. It’s like trying to get through L.A. traffic. You can get from one side of L.A. to the other side twenty minutes, thirty minutes at two o’clock in the morning. Well, sometimes. But you can’t make it three blocks at noon. So just because the biological process might be enhanced during a particular period of time and optimized for that period of time doesn’t mean that you are not going to try to get through L.A. during the day sometimes. You just aren’t going to make it very far. You are going to make it some distance but maybe not as far as you need to. It’s really clear that the more sleep deprived you are, the harder it is to be awake, and then you’re in this in between land where your not really all awake and you’re not really all asleep. 

Bingham: So you are basically saying that the research can help you figure out or augment the information that you need to find out what your optimal trajectory would be to maintain your flourishing. 

Shaw: Exactly. And let’s say you do get these little microsleeps during waking. We know for rats, we deprive rats of sleep, even though they get the microsleeps they still die. it’s not enough. For humans it could be that some of those micros sleeps are able to help cognitive function a little bit. That there might be some benefit and if we can start to ask what’s going on and I think Jim Krueger’s doing a great job looking at this. How can you get a microsleep and what kind of benefit it might serve for a particular circuit. We can start asking on a more quantitative way as opposed to arguing rhetorically, oh, this might happen under this circumstance, this under this, we’re not really talking about data. 

Bingham: So you’re the father with a fifteen month old, right? Is it a boy or girl?

Shaw: It’s a boy. 

Bingham: At some point you’re going to have to start making decisions. I assume using the information you have about sleep, sleep medicine, to devise some appropriate rules. What are you going to do? Let me expand that and say I also now make you Secretary of Education, how are you going to generalize that? 

Shaw: I’m a sleep evangelist. I will get in front of any audience and tell you about the importance of sleep and I’ll tell you why if you don’t sleep bad things happen. One of the things I do in my life is I have good sleep hygiene. I go to sleep, I make sure I have enough time in bed that I can get the sleep that I need. Now that I have a fifteen month old, he doesn’t cooperate very well. I can’t turn him off in the middle of the night. So I’m kind of screwed but what that means for me is that I need to go to bed way earlier than I’d like so that I have more opportunity to sleep so that when I do get woken up in the middle of the night, I can get the sleep that I need. So if I was, as a policy, I want to make sure that my child gets the sleep that they need. That means they go to bed far enough in advanced of when they need to be up and alert to be able to function the next day. Now, I see this as not so much a public policy question as it is a parenting question. I say that because I have a fifteen month old and I don’t have to deal with, I don’t actually have to be a parent, I just take care of him. I’m really a caregiver, if you think about it in that way. He doesn’t fight back yet. I’m sure I’ll change my mind when I have a twelve year old that’s completely defiant and not sleeping when I want them to, or playing video games at night or texting under the covers or whatever the technology will be by then. So, if we acknowledge that as human nature, that we violate rules that make us better, than is it worth while to make a public policy decision that would help us be better than we would be on our own? So that means starting school later, that’s not such a bad thing. Having kids in class being sleepy isn’t really where we want to be and certainly as we get into adolescence, there are physiological things that happen so you become shifted. Your clock is telling you to go to bed later and wake up later and that’s just biology. As a parent, we can try to overcome that biology, behaviorally. We can impose bed times on our teenagers.

Bingham: I’m thinking also about the pretty sizeable slice of the population that doesn’t have the, sort of, ideal starting conditions, either, where they’re working two jobs and awfully hard to get single parent families and so on and so forth. It’s really hard to mandate sleep and prescribe appropriate conditions for people who already are in a struggling socioeconomic situation. 

Shaw: When you are in a bad circumstance, you’re basically in a bad circumstance, but I think that we need to at least set out the clear path which is you need a certain amount of sleep at night. If you wake up in the morning and you are not tired, and you can make it through the day without being tired, you are getting enough sleep. But if you wake up in the morning tired, and you fall asleep watching TV, or, God forbid, at the wheel, than you’re not getting enough sleep. Now, you may have circumstances that prevent you from actually doing the right thing and there are circumstances like that. That’s a shame, but that does not necessarily say that there’s a truth, which is you need to sleep. 

Bingham: So you are just compounding the difficulties, you are saying. 

Shaw: I’m saying that when we suffer, you know, if I break my leg, I have a difficult time climbing mountains. Bad things happen to us and we have to deal with those things. I’m not being callous about it but, in general, you need sleep and if you are unfortunate enough to not have the right amount of time because you are economically challenged, you need two jobs, then your life’s going to be difficult. 

Bingham: What do you hope will emerge from the research path you are on at the moment?

Shaw: We always have an eye towards what’s happening with human sleep research. It inspires almost everything that we do. Ultimately we want to bring everything back to the human. So we are trying to find things that we can show change sleep in either a negative or positive way and then ask the question is it possible to modify those in humans. Now that may not be the easiest step to take, but if we can, we are on the right path and that’s what we’re doing. 

Bingham: Paul Shaw, thanks very much. 

Shaw: Thank you.  

