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JUAN BUSTILLO, MD:  Well, good morning everybody.  My name is Juan Bustillo.  I'm a psychiatrist at the Department of Psychiatry here at the University of New Mexico, and I welcome you to this Healthy Minds Across America.  This is our second year sponsoring this event through the Department of Psychiatry.  And we're very proud of that.  


Our chairman, Dr. Sam Keith, was one of the original scientists that collaborated with other family members, community leaders, to start NARSAD over 20 years ago.  Since then he has been a member of the Scientific Council of NARSAD.  The Scientific Council is the group of over 100 senior scientists that review applications for research.  That happens every year.  They get hundreds and hundreds of applications from all over the country, and other countries.  And he has, like I said, he's been intimately involved with NARSAD right from the beginning.  And our department has been linked to NARSAD for many, many years.  Dr. Jan Fawcett, our Senior Psychiatrist in our department is also in the Scientific Council.


Now, NARSAD, like you heard, has funded over 3,000 scientists over the last 20 years.  Has funded almost 20 scientists from the University of New Mexico and the Department of Psychiatry.  Three of us will be presenting today.  And we will start with Dr. Bob Thoma, who's going to present some of the data that he's collected, sponsored by NARSAD.  Using a new imaging technique that's called magnetoencephalography, that was pioneered here in New Mexico in Los Alamos, over the last 30 years.  


So he's going to address the point that was raised in the video about how we need to find what's the cause and what are the mechanisms that account for some of these illnesses.  Then Dr. Dave Graeber, the head of our Division of Child Psychiatry, is going to address another issue also brought up in the video, which is how do we find ways to intervene very early, not wait until any of these illnesses like schizophrenia or bipolar illness, have gone on for years and years.  But using the knowledge that we have right now, how do we coordinate our efforts to identify these young people and help them, as soon as possible. 


And then I'm going to end with a presentation, a much more clinical presentation, describing for you how to optimize the treatment of a very severe chronic illness, that is schizophrenia.  There will be opportunities for questions in between each presentation.  And I would encourage you to raise your hand and ask questions.  There's no silly questions.  And at the end, we will have probably 15 or 20 minutes for discussion and just any kind of comments that you would want to make.


A little bit of just housework; there are several materials that NARSAD sent us that you will see are available at the entry on several tables.  Among these informational materials to take home, fact sheets about different kinds of disorders and illness that you may be interested in taking to share with friends or relatives.  As I mentioned earlier, anybody that did not register ahead of time, please make sure that you have signed in on the register sheet.


In your package, there will be envelopes for potential donations that of course you can take and think about that.  Another note that I promised to bring up is that we do not offer any continuing education certificates, but for some of you who may want a letter of attendance, there are envelopes that you can take and just send NARSAD a request saying that you want a letter of attendance.  So with that, I'll stop and let Dr. Bob Thoma start.


(Background Conversation) 


ROBERT J. THOMA, PhD:  Well, good morning, thank you all for coming.  I'm used to giving scientific talks, so if I start spinning off into details of scientific things, just raise your hand and stop me.  But I tried to organize this morning so that it was a little easier to understand to a general audience, but you never know, I just go off into my own world sometimes.  One of the most wonderful things about science is that they send us to scientific conferences each year.  And this is a picture out at a neuropsychology conference in Hawaii that I took.  And it's just beautiful, so I use it for talks.


So I'm a clinical psychologist, but I'm not a therapist.  I don't do therapy.  I work here at the university in the Department of Psychiatry, in a specialty clinic called the Center for Neuropsychological Services.  So I'm a neuropsychologist.  It's an obscure branch of clinical psychology, and what we do is specialize in brains.  I spend most of my time in research, largely thanks to NARSAD.  But in the clinic, what we do, how do I say this?  We treat brains like computers.  We think of them as computers.  


So when somebody has a cognitive disorder, a disorder of thinking, a disorder of emotion, what we do is testing.  Because psychologists are really good at testing.  So we test, for example, kids with ADHD.  It's a function of our brains to make us able to pay attention to things, to focus that beam of attention on the things that are in front of us.  And if that's not working correctly, we end up with an attention disorder.  


What is attention?  Well, really I just described it to you.  What is it?  You can't do a blood test and measure attention.  How do you measure it?  Neuropsychologists, just by virtue of being psychologists, are very good at measuring obscure things like attention.  We started out measuring I.Q., for example.  What is intelligence?  Nobody still knows what intelligence is.  And one of the things I spend my time doing is trying to find out where intelligence lives in our brains, by using neuroimaging.  I haven't done it successfully yet, but we're still working on that one.


So I take really a very different approach to research.  In psychiatric disorders.  We have programs now for traumatic brain injury, Post-Traumatic Stress Disorder, but the disorder that I spend most of my time working on is schizophrenia.  And again, it's largely due to NARSAD funding that ten years ago, I got an Early Investigator Award from NARSAD.  Let me start before that, about 20 years ago, I was starting graduate school.  It was in 1991.  And it happened to be at the same time that Los Alamos National Labs had developed their magnetoencephalography technology, which is a pretty (Inaudible) imaging technique.  And were looking for a place to test it in a clinic.


So they were looking for clinicians to go in there, so it was this nice convergence.  And it was my first year of graduate school, I didn't know what I was doing.  And somebody said, you should go try this MEG thing.  So I went down there and I've spent most of the last 20 years working in magnetoencephalography.  What is it?  It's not functional MRI.  The functional neural imaging that most people are familiar with is functional MRI, which they put you in an MRI machine, give you something to think about, and they can measure how blood flow changes in your brain.


And it tells you something about the function of the brain while you're doing a task.  But there are limitations to functional MRI.  One of those limitations is that well, you guys have probably seen functional MRI pictures in magazines.  They call it functional, but there's a picture in a magazine with a little colorful blob on it.  And that's good, it tells you something about where things are happening, but it doesn't tell you when they're happening.  Imagine how fast brains have to work.  Just like a computer.  In order to produce the output, in order for me to talk to you guys, my brain has to be working 1,000 miles an hour.  Brains work on a millisecond scale, and things change very quickly.


So, while functional MRI tells us an awful lot, and has brought the study of mental illness a long way in the last 20 years or so, we need to start looking at new technologies to tell us more about how brains actually function.  To tell us more about how to diagnose and treat the computer.  


So, as magnetoencephalography has been growing up, and I have been growing up, the study of schizophrenia has also come to be more of a study of a brain disorder rather than a disorder of social function or really psychological function.  We really more think of it as a problem with the computer.  So here on the right is sort of a picture of what MEG does for us.  Do you know what EEG is?  Or an EKG, is where they measure the electricity activity in your heart, by putting electrodes around it, and they actually measure the current flow that's generated by your nerves.


Well, electroencephalography is a technology that's been around for gee, almost 100 years, where they put electrodes on your head, and you can actually measure brain waves generated by neurons in your head, right through your skull.  I mean you can measure the currents that your neurons are generating as you think.  And it's a cool technology, and we've learned so much from it.  But it doesn't allow you to localize very well.  Because your brain is so well protected by layers of tissue and fluid and all kinds of stuff, all of those layers skew the data that you get.  So what you get is kind of messy data.  And it tells you when things are happening, but it doesn't tell you where things are happening.


So MEG is like a supercharged EEG.  What it does is measure the magnetic fields that your neurons are generating, right?  So every current has a magnetic field that goes around it, whether it's a telephone wire or a neuron, at every level, they're generating magnetic fields.  And the magnetic fields don't get messed up by your skull and scalp and everything in between.  So it gives us just a window right into where things are happening and when they're happening.


Now, these are movie clips.  This may be my brain, I'm not sure.  This is a healthy control brain.  Oh no, this is one of my students.  (Laughs)  He has a very good brain, a very good brain.  And these are movie clips, actually.  So what is he doing?  He's listening to tones at different levels.  And they're kind of going beep-beep-beep-boop, beep-beep-beep-boop.  Well, every time your brain hears the oddball stimulus, the high one?  It just goes off.  It turns on, all of your attention systems say something different is out there.  We have to attend to this thing, what's going on?  Just everything turns on.


And I'll show you, you'll really get it in a minute.  This is an analysis of his brain turning on, so right up there is sensory activity.  And imagine this as a movie, so thank you, right up there is sensory activity.  That's auditory cortex turning on 100 milliseconds, a tenth of a second, after the tone occurs.  What is this, 143 milliseconds, it kind of turns off; it turns back on again.  Then it starts moving away from this primary processing area and this is called an association area, in parietal cortex, it starts to say, well, what is this thing?  By 173 milliseconds, you're beginning the processing of this tone.  What is this thing and what do we do with it, basically.


You can see that this activity is moving, and every 25, 30 milliseconds there's a new processing region that's involved.  And unfortunately, because I mean, we can only show you things in two dimensions here, what you're seeing is new regions turning on as the brain is just saying, gee, what is this tone about and what should we do about it?  Or should we do anything?  No, don't do anything.  


So by 300 milliseconds, prefrontal cortex is turning on, which is the region of our brain that's associated with organizing behavior.  And he actually had to inhibit a response in this thing, so this is just all kinds of brain regions just turning on and off like a telephone system.  And by 400 milliseconds he's already decided, well, I need to respond to this.  And you can see that motor cortex right here, isn't doing anything.  And this is, again, his auditory association region is kind of lighting up, talking to the frontal lobes and saying was that the right thing to do?  So it took me, what?  Three minutes to describe 400 milliseconds, and we're still not up to half a second.  We're still not up to half a second.  


I don't want to spend time talking about the diagnostic criteria (Audio Dropout) ... only to say I mean, you guys know it's a terrible disorder.  Onset is usually in adolescence or late adolescence.  It's characterized by delusions, hallucinations, disorganized speech, disorganized behavior.  Medium age of onset, it's earlier for males than for females.  I'm sure Dr. Graeber's going to talk about this a lot, so I don't want to spend too much time on it.  I just want to say that, of the prognostic indicators in schizophrenia, evidence of brain abnormalities and evidence of cognitive impairment, like early on, early in the disorder, or even before the onset, in the prodromal period, is a bad sign.  


So one of the reasons I want to understand the mechanics of this, one of the reasons I want to understand the cognitive impairment in schizophrenia is because of its predictive value.  Now, these are just pictures of brains.  But I should have showed you this before.  Here are the layers of tissue between your brain and between our machine.  That's one of the cool things about neural imaging, is that it's just a window to see what's going on in there.  Because it's hard to get in there.  This is a real brain.  This is a real brain.  I won't give you a neuroanatomy lesson now, I'll just keep walking.


So this is a picture of EEG.  What we end up doing is putting electrodes on our scalp.  And I say our, because somewhere in here there's a picture of me with electrodes all taped to my head.  We always do our experiments on ourselves first.  And this is a time course, so EEG, this is a time course of what's coming out of this electrode right here.  And this is the response to (Snaps Fingers) the click, it sounds like that.  It's actually the response to two clicks.  


To give you a sense of how fast processing occurs, this is the click.  This is the click you just heard.  This is what your brain is doing when it gets a click.  By 30 or 40 milliseconds, that's 1/20th of a second?  Don't ask me to do math.  By 30 or 40 milliseconds, your cortex is responding.  Everything before that, is subcritical.  So it's your auditory nerves delivering things to your thalamus, actually.  Here, your cortex is beginning to come online.


Now, for neuropsychologists, cortex is the processor.  Cortex is the processor.  It's about a quarter of an inch of tissue; they call it grey matter sometimes, or cortex, that surrounds the outside of the brain.  This is the part that really does the thinking.  Okay?  So by 40 milliseconds after this tone, if you're feeling slow on a Saturday morning, don't believe it.  Your brain is processing like crazy here.  By 40 milliseconds it's hitting your cortex.  By 50 milliseconds, you've already begun processing of that tone, and by 100 milliseconds, your brain is beginning to take it apart and decide what to do with it.


Now, if I were to give you two clicks in a row, your response to the first click would be very big.  This isn't a good example.  Your response to the second click would be reduced by at two-thirds, exactly the same click.  In (Snaps Fingers) this much time?  Your brain has said, we've seen this already.  This isn't important, that's okay.  That's okay, we don't have to spend any more resources looking at this second click because it's meaningless.  We've seen all there is to see about this click, or we've heard all there is to hear.


Well, in schizophrenia they have a normal response to the first click, their brain will be doing just this.  Actually this is probably a good example of schizophrenia.  But the response to the second click won't be reduced.  And you can see there's almost no difference between the dark line and the light line here.  So there's no filtering, there's no sensory filtering.


MAN:  Can I just ask you a question?  If you gave somebody medication, would you make that same evaluation looking at this chart that you have here to see if they're responding to the medication, to bring it more in line with a normal reaction to what you just said?


ROBERT J. THOMA, PhD:  That's a wonderful question.  I don't have a slide for it, but we've done that.  


MAN:  You have?


ROBERT J. THOMA, PhD:  Medication improves sensory gating.  The new antipsychotic medications improve it the most.  And the medications with the best cognitive effects improve sensory gating the most.  So our thought about this is what's happening is the filters at 40 milliseconds aren't working, so by the time you get around to thinking about something?  You're just overloaded with information if you're not filtering well.  What's happening in schizophrenia is part of the disorder is just sensory overload.  The cognitive systems, the downstream systems that do the thinking are just overloaded with information.  


And medications improve that.  Medications do improve that.  Some better than others.  There's that key again.  So it's an EEG, it just involves a little electrode cap.  Oh, I need to be tying this up pretty soon.  So this is a picture of one of my students, she's actually a high school student sitting in the MEG; she volunteered for this.  This is an MEG machine.  And the reason it's shaped like it is, this is over at the Mind Institute, it's a three million dollar machine.  The reason it's shaped like this is because it is filled with liquid helium.  


It's a superconductor, actually, in order to measure those tiny, tiny electricity fields that are generated in your brain.  So they have to keep it very cold.  Obviously she doesn't feel the cold; it's perfectly comfortable in there.  When we have subjects, participants, come for experiments, they sit comfortably in this chair.  One of the cool things about this is that it's in an isolation chamber.  This thing, imagine how sensitive it has to be to read neural communications.  This thing would pick up planes flying over, cars going down the road.  If we roll a chair across the floor, it goes absolutely crazy off the scale because chairs are made of metal and generates a magnetic field as soon as it's (Audio Dropout).  So it's a very, very sensitive instrument.  


There are lots of ways to analyze the data, and this is my most exciting analysis right now.  I'm going to talk about this and then show you a movie.  Science is the oddest thing.  I mean, we work for years and years and years to study this sensory gating thing and understand schizophrenic brains and how they work.  And probably the biggest discovery that we've made just fell on us out of the blue.  In a normal healthy brain, this is a picture of the data that you get from MEG.  So if Alissa(?) was sitting in the machine, this was what her brain would look like.  And this is just baseline beta and gamma activity.  It means that her brain is thinking.  She's daydreaming, she's working.  And all those little lines represent sensors giving us information that her brain is working just fine.


This is an eye blink.  So when your muscles go like this, you get this bump.  You get this bump in the data.  This is what's called alpha activity.  So basically she was starting to fall asleep, sitting in that machine.  These experiments last, like, an hour.  So this is her alpha waves, and this just means wakeful resting.  This is how you feel before you go to sleep at night, or when you're sitting in your easy chair and you set down the newspaper and your brain is just kind of relaxing.  So it's alpha activity.  It's normal.


We were working with a patient with schizophrenia, and she was having lots of alpha and falling asleep.  Sometimes it's hard to keep people awake during this.  This is the hardest thing about our experiments, is keeping people awake.  We started seeing this stuff in her data.  You can see it's not alpha activity, it's not eye blinks.  And we didn't know what it was.  We thought it was a truck going by or something.  We were trying to figure out what it was, and we can communicate inside and outside this room, watching these computer screens and monitors in the analysis room.  And she said, hey, my voice is just starting.  Meaning that her hallucinated voices just started kicking in.  And we all just sat there and said this couldn't be.  So we went and walked around the building and made sure there wasn't anything going on that could have generated these things, you know?


And it wasn't.  We've been trying for years and years to do this, and it just happened.  She started to hear her voices in the screen.  And this, while sitting in the room.  And these are sensors, this is data from sensors that are right over language cortex, the region that I was showing you on the very first slide.  So if you were to generate voices that were entirely inside your head, where would be the logical place to look for them?  


And if you're a neuroscientist, well, my guess, I haven't had time to fully analyze this data; we've had it for a while now, my guess is that what we're measuring here is the language cortex turning on kind of uncontrollably.  And this is the time line of it.  These are the voices going, right along here.  Okay?  So probably one of the biggest discoveries we've had so far, I haven't had time to get to it, believe it or not.  


But it tells us something about the computer.  It tells us something about the computer.  Inside our head.  Now, this is another way to analyze these data, and this is what I hope to do with this patient's brain wave data.  We can actually project (Sigh) the data that we were recording, let's see, onto an MRI of a brain and make movies.  So this is the time course that I promised you.  Unfortunately I don't have any schizophrenia movies.  What this is, is a picture of a normal, healthy brain doing a task where they see a light pop up on a screen, on one side or the other.  And they have to respond with a hand on the opposite side.  So they push a button on the side opposite to the light.


Now, my first point is, look at this thing, and the simplest task in the world, if anybody ever tells you you only use ten percent of your brain, don't believe it.  (Laughs)  Don't believe it.  Your brains, just listening to me, your brains are working way harder than this guy's brain.  So when this thing hit zero, what you see first is sensory regions, yes, lighting up here.  And then you can see the information being transmitted throughout the brain.


First, occipital sensory regions.  Then processing areas.  And by 500 milliseconds, prefrontal cortex is turning on, and inhibiting his making a response.  So anyway.  I barely even started my slides, but this is so cool, I think I'll just let this run for a little while.  (Laughs)  This is what we're using, we're actually developing the technology and the software (Audio Dropout) we do our research.  You can imagine the usefulness of this for studying mental illness, for studying schizophrenia.  Are we going to cure people with this technology?  Well, no.  But we'll certainly be a lot better at diagnosing it.  And hopefully by identifying abnormality in the function of these brain regions and being able to show that the circuits aren't working the way they should be?  Will give psychiatrists and doctors targets.  We'll be able to target medications better, so there aren't so many side effects.  


Who knows?  Some of the things we're doing at the Mind Institute actually involve changing the current flow in the brain, or changing the pattern of magnetic fields.  Teaching people to run their brains differently, to run the computer differently.  Reprogramming the computer.  So it opens the door to lots of new approaches to treatment.  


MAN:  Have you done this with bipolar people as well as people with schizophrenia, to see what the difference is there?


ROBERT J. THOMA, PhD:  I'd like to.  I'd like to.  The first time we did this, these movies are from data I collected ten years ago, and it took two years of processing time in order to make them.  Now we can make them in about a day or two.  Computers have moved along and software have moved along that far.  But still, it's a huge undertaking.  I mean, we're just not there yet.  Yes, sir?


MAN:  Did you produce this situation?  Or is that just one (Inaudible) case?


ROBERT J. THOMA, PhD:  The movie?


MAN:  No, the voices (Overlap).


ROBERT J. THOMA, PhD:  I was talking to a colleague who was also doing this kind of research, and he said he'd seen the same thing, but never done anything with it before.  He said he'd seen the same thing, and we were just excited on the phone talking like, you really saw this before?  So I think what I showed you guys is a replication of what he saw ten years ago.  We're going to take it more seriously this time.  Maybe that'll be the next NARSAD grant.


WOMAN:  Have you (Inaudible) person (Inaudible) schizophrenia sleeping to see what the brain pattern is?


ROBERT J. THOMA, PhD:  We have not.  We have not.  Again, that's a great idea.  It's a great idea, to see if sleep in normal in folks, or to see if, maybe they're dreaming differently, or maybe this is what dreaming is.  Don't know.  Haven't done any.  It's a huge undertaking, again, to get time on this machine.  Machine time costs about $500 an hour.  


MAN:  (Inaudible).


ROBERT J. THOMA, PhD:  Yes.  


JUAN BUSTILLO, MD:  I mean, we still have maybe ten minutes, will you want to show some of the data in groups of schizophrenics as controls, to show that you have looked at groups and seen differences?  


ROBERT J. THOMA, PhD:  Yes, I've got the slides, sure.  Dr. Bustillo asked that I show you some more slides.  (Laughs)  


JUAN BUSTILLO, MD:  I think that a couple of questions that were raised about, so here you have these findings in one person with schizophrenia, but have you seen many people with schizophrenia compared to a group of controls, and that we're going to have those studies using a different setting.  But I thought it was important for you to show some of that, some of them. 


ROBERT J. THOMA, PhD:  Yes, so I was talking about sensory gating, click data on schizophrenia?  And what good is it and why do we care?  This is my 'what are you doing with it' slide.  Again, we're not curing anything, but I think we're onto something with the sensory gating data.  This is now five, six-year-old data, and we've added a lot more data points to this.  See, it's not as cool as a movie, but what this shows is that what we're able to do with MEG, that we can't do with EEG, and you can't do with functional MRI or anything else, is identify, is look at the generators.  Look at actually where the regions of the brain are that are generating a response (Snaps Fingers) to those two clicks.


And if we think of okay, so response to the first click is perfectly normal in schizophrenia, or at least it appears to be, with our measures.  Response to the second click, they're not inhibiting.  So the extent that they don't inhibit?  To the extent that sensory overload is happening to them?  Correlates very highly with negative symptoms.  What are negative symptoms?  They are the apathy, the lack of behavior.  The things that people take for laziness in schizophrenia.  Which is part of the brain disease.


Why is it in the right hemisphere?  I don't know.  I don't have a good story for that.  But it's only in the right hemisphere, and not in the left, where we see the gating abnormality predicting negative symptoms.  Interestingly, in the left hemisphere, well, here's a guess.  Right hemisphere is more associated with emotion.  Emotional porosity.  With expressiveness.  And maybe what we're seeing is the opposite of that in these patients, is the failure of emotional porosity.  


When the right hemisphere gets overloaded with information, they're just not processing emotionality, emotional data properly.  It's a guess, it's a guess.  Left hemisphere, gating ratio?  Your left hemisphere is the region you do language, we've already talked about that.  Your left hemisphere is working away right now.  As is mine.  Left hemisphere sensory gating ratio was correlated with tests of attention.  Of more thinking type tests.  And positive symptoms.  So this is a curvilinear graph, this is highly significant.  And just shows a relationship between positive symptoms and sensory gating in the left hemisphere; why it's curvilinear, again, I don't have a story for.  Some day.  


We saw lots of correlations with tests of thinking.  Now, this is sensory gating in the left hemisphere.  It shows a correlation which we like to see as a nice straight line.  In terms of a correlation between sensory gating and perseverative score on Wisconsin Card Sorting Test, which is a neuropsychological test of (Audio Dropout) how well your frontal lobes are keeping you from making the same mistake over and over again.


Which is why they call it perseverative.  It's a test where you have to make decisions.  And it really requires a lot of thinking.  People with schizophrenia are pretty good at this test, but this is the one score that they just do poorly on.  They tend to make the same mistakes over and over again, despite the feedback that we get them in the clinic.  And I don't know, but I think that's a pretty good parallel to real life.  You guys will have to tell me. 


So the extent to which you're able to inhibit sensory data from obscuring downstream information processing tells you something about the cognitive symptoms.  And the psychiatric symptoms in schizophrenia.  So it's why we're doing this (Snaps Fingers) little click thing.


MAN:  Who got the therapy?  (Audio Dropout) 


ROBERT J. THOMA, PhD:  Okay, wonderful question.  Just yesterday I turned in a grant to the NIH to do just that.  To do just that.  We want to measure brain regions and give people, before they start therapy, in the middle of therapy, and the end of therapy, and see if it improves frontal lobe functioning and decision making.  And how it does it.  


MAN:  Eliminating that (Inaudible) on emotion that you're talking about, the same thing?


ROBERT J. THOMA, PhD:  Yes, don't know.  Has yet to be seen.  And I'm going to hire you.  (Laughs)  I think I need you.  


MAN:  That's a very good question, and (Inaudible) talk more about treatment, and you want to raise that question again, about (Inaudible).  Please do so.


ROBERT J. THOMA, PhD:  Yes, and it's not just related to the behaviors.  And I'll get to you.  This is a map, it's not my map, I wish it was, this is from Ty Cannon's lab at UCLA, of critical thinning in schizophrenia.  The cortex that I was talking about before, this thin layer of processing tissue in your brain, is actually thinner in schizophrenia.  And we've known that for a long time.  My NARSAD Award was in 2001, and he came out with this the next year, so 2002.  So what my award proposed to do is actually to look at relationships between structure and function in the brain. 


And what I found was that remember, the auditory processing region down here on temporal cortex, you can see that there's a great deal of thinning in that particular region of cortex.  What I wanted to know was how does the thinning in this cortex go with sensory gating.  And as it turns out, it goes very well.  A circle in a graph like this means there's no relationship.  And this is (Audio Dropout) there's the variability in the control subjects isn't related to the thickness of cortex.  I guess if your cortex is working properly, (Snaps Fingers) this doesn't get disturbed.


However, if you happen to have schizophrenia, the extent of thinning is highly and significantly correlated with the extent to which the processing is disturbed.  Not rocket science, but an interesting convergence.  And of course, structure and function go together in the brain.  I mean, but nobody had looked, nobody had looked.  So this is what NARSAD funded me to do years ago.  And we have been carrying on with that, with what the hippocampus, and trying to figure out the network that causes (Snaps Fingers) this to work.  Hippocampus size in schizophrenia, a region that's associated with memory, correlates with sensory gating.  


These are the guys who do all the data analysis, so they have done everything.  So thanks to NARSAD, thanks to my crazy students.  And these are the publications that were inspired by NARSAD.  If anybody (Laughs) has any doubt about the good that NARSAD does, this is the measure.  These are the publications that we've gotten into, peer-review scientific journals over the (Audio Dropout) ... grant.  We're continuing the research; sometimes more quickly than at other times.  


Right now, one of the things that I'm studying is how it turns out alcohol use disorders are very high in schizophrenic populations.  People with schizophrenia are far more likely to use alcohol and drugs.  Alcohol really isn't very good for your brain, so the NIH gave me some money to look at whether (Audio Dropout) since the schizophrenia brains are sort of more susceptible to environmental insults, whether alcohol is particularly bad for them.  And as it turns out, it probably is.  But that study's ongoing now.  


I'm sorry, you had a question? 


WOMAN:  (Inaudible) repeat the question (Inaudible) because we can't hear the questions.


ROBERT J. THOMA, PhD:  Oh.  That's a really good point.  Is my time up?


JUAN BUSTILLO, MD:  (Inaudible) a couple of questions?


ROBERT J. THOMA, PhD:  Would you stand up and say them out loud so I don't have to repeat them?


MAN:  Yes, I was wondering if you, if your research has given you any insights into (Inaudible) has helped you understand the (Inaudible) that schizophrenia patients have.  And where that comes from.


JUAN BUSTILLO, MD:  Bob, if you repeat it, so you get it on tape, that's why she mentioned it.


ROBERT J. THOMA, PhD:  Ah.  The gentleman asked a question about whether, based on my research, whether we understand any better where the poor insight in schizophrenia comes from.  Where the lack of understanding about their own symptoms and the lack of ability to empathize with other people.  Prefrontal cortex, so this region up here, that you saw was lighting up in my movie, is one of the regions that's really critical in that.  We know from people who had brain injuries in prefrontal cortex, that if it's not working properly, they end up with a schizophrenia-like lack of insight. 


So the grant that I'm doing, the therapy is actually to see if first of all, we know that the prefrontal cortex, it doesn't light up like a light bulb like that, in schizophrenia, it's just not as bright.  And we want to see if we can change that, and see what behaviors change as a result.  So I think I know what (Inaudible), but we won't know until the data is in.  Yes?


WOMAN:  The question's especially been fascinating, my daughter with autism, and years ago was diagnosed as having problems with sensory integration.  And all the stimuli coming in at once in the hippocampus(?).  And it's hard to sort out.  (Inaudible) 


ROBERT J. THOMA, PhD:  Yes, the comment just now, that sensory integration therapy, which is designed for kids who have autism and learning with disabilities, part of the theory is that they're not integrating sensory information completely enough, and that they get confused.  They have a hard time with processing.  That everything's slower because sensory regions aren't communicating with the social issuing(?) areas well enough.  Interestingly, Dr. Levine(?), who just arrived here from Chicago, and does autism research, is very interested in sensory integration research.  And he started doing that, gee, almost 15 years ago.  So maybe next year we'll have him come and give a talk and he can talk about sensory integration.  It seems to work for some people and not for others.  But that's all I know about it.  


JUAN BUSTILLO, MD:  Okay, thank you, Dr. Thoma.  (Applause)

(END OF TAPE)

