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ALAN FRAZER, PhD:  ... my pleasure to introduce our first speaker.  And by the way, there will be a short question and answer period after each talk.  The panel discussion, which we will have afterwards, is really designed to answer any questions you have, either about the talks or any other questions you may have.  So you might keep that in mind.  Dr. Delgado is the Dielmann Distinguished Professor and Chairman of the Department of Psychiatry, and under his leadership they've really made remarkable strides in both their research and their clinical services.  Dr. Delgado is perhaps best known, in my opinion, for providing the most definitive evidence that antidepressants really work through either serotonin or norepinephrine mechanisms in patients, work that has been widely replicated all over the world.  Today he's going to talk to us about the current myths and misunderstandings about psychiatric disorders.  Pedro.  


PEDRO DELGADO, MD:  So while we're setting that up, I just want to give my welcome this morning, and thank all of you for taking the time to come out.  Thanks.  


(Background Conversation)


PEDRO DELGADO, MD:  And thank Dr. Frazer for actually taking the lead, and pushing us to organize this.  You know, it doesn't maybe seem like a lot to put one of these together, but it actually takes a lot of planning and preparation, and sometimes we get a little lazy, and when the opportunity for this came up, we were kind of dragging our feet a little bit, and Dr. Frazer kind of stepped in, and actually showed some leadership and saying, "Hey, you know, we've got to do this.  This is really important."  I think that those of you who, you know, I think were moved as much as I was by that video, I think understand why it's important to do this.  This isn't just about sharing science, but it's actually about trying to move things forward for people who are suffering out there right now.  So I want to thank all of you for coming.  My test today was to kind of cover kind of a broad set of areas about myths that are related to mental illness, and I think probably every single one of you already has experienced and knows about many of the myths that are out there.  


In thinking about this topic, and trying to put together the presentation, it was a little hard to kind of choose what to focus on because there are so many myths about mental illness.  In the last few months I've been spending some time trying to actually understand the origins of kind of much of our thinking about mental illness, and it's an interesting exercise because if you go back to ... you don't have to go back all that far, actually.  If you go back to about 1800, so 200 years ago, and basically what was thought was that you were either an idiot, or insane, and that was it.  


So mental illness was divided into two categories, idiocy, and insanity.  And people that were considered either were either left to be on the street, like we do now, or they were put into asylums, which started to develop right around that time  period.  It wasn't until more kind of modern times that we started to kind of look a little bit more deeply, and in the context of that, you'd run right up against the problem which I think is still with us today, the core problem, and that is because it's very hard to see the dysfunction, the physical dysfunction in someone with a mental disorder, there's a tendency to believe that it's just in their minds, and we can thank a famous philosopher, Renee Descartes for some of that.  He was one of the people that kind of came up with the idea that the mind and the body were very different things, and that if you thought something, that those thoughts didn't require the brain, and that there was a complete separation, and that you didn't need the body to have the thinking process.  And that idea that the mind is actually completely separate from the physical structure of the body is one of the problems because if that's the case then, you know, mental illness really is not an illness, it's actually bad behavior, it's poor thinking, it's bad training, it's bad morals, it's lack of faith, and all those ideas have been at one point or another, and even today, continued to be expressed as what mental illness is.  It's very easy when you see someone who has an injured leg, and has to limp, and understand and feel sorry for that person.  It's very different when you see someone behaving in a way that you don't understand, and you maybe haven't seen before, and on the outside they look fine.  


In fact, sometimes they're very attractive people, just like everybody else.  But it's not on the outside, it's on the inside.  And, you know, for better or for worse, this is just our lot, the brain is actually encased in a skull, and even below that a set of tissues that keep it from being accessible, and it's also very hard to kind of look into the brain of a living person and understand what's going on.  The same kind of problems actually existed in medicine up until about the mid-1800s when the ability to start measuring bodily functions became widely available, the stethoscope to hear heartbeat, the notion that the pulse related to the beating of the heart.  People started doing autopsies and looking at the correlation between physical symptoms and things that you could see that were wrong with the body.  And that work actually started leading to scientists realizing that, in fact, these symptoms of illness that people get are actually related to dysfunction in a part of the body.  When someone has a fever and they're coughing up stuff it relates to what's going on in the lungs, and you could actually hear some of that.  You could open a person up and look at their lungs and see the correlation. 


With large brain disorders like tumors and strokes, it became pretty clear very quickly when autopsies were done on the brain that these problems existed.  But what was left behind, the conditions that don't involve large dysfunctions in the brain that are anatomically physical visible are the mental illnesses that we have today, and a lot of the biases are the same biases that people had for other kinds of illnesses until they discovered what was wrong.  So diabetes, for example, is a condition that involves changes in blood sugar.  We didn't really know that until maybe 150 years ago.  Before that they could kind of tell that there were these people that were getting sick.  They didn't know why, and again, a lot of the theories, before you could measure anything, were these people have bad morals, these people are not living their life properly and that's why they're sick.  


And so for many years, up until around 1700, 1800, even general, physical illnesses had a lot of myths and biases, and it wasn't until we could actually understand what's actually happening in the body.  In mental illness, the ability to do that hasn't really become available until the last 20, 30 years.  We didn't even know that there were neurotransmitters in the brain before about 60 years ago.  In fact, we thought that the brain function with the electrical signals, that kind of moved back and forth across nerve cells, and the idea that chemical signals were important to transmitting information from nerve cells wasn't really discovered until around the 1950s, 1940s, and the systems in the brain that began to be utilized to try and treat mental illnesses, and develop the medications that we have today didn't become really well known until the '50s, '60s and '70s.  Dr. Frazer and I were actually ... we didn't realize it at the time ... but kind of at a golden era in the early part of our careers, when a lot of these things were being discovered, and many of the medications and treatments for mental disorders were discovered by accident because there were these chemical changes that were found in the brain, someone in a pharmacology department, or at a pharmaceutical industry decided to try to make a medication that would change that, or affect it, and when it went into clinical practice, sure enough there were people that started to improve.  And so, you know, it's important to understand that we're at a relatively early stage in the understanding of mental illnesses, what causes them, what are the brain abnormalities that are related to them, and that many of our treatments, as good as they are, and there are many people that actually are in recovery with medication treatment, or often just even without it, but nevertheless, it's a lot different.  


When I was a youngster, my dad was a physician, and worked on the grounds of a mental hospital in Tennessee, and when I was about 9 or 10 years old I lived ... this was about 1967, '66 ... on the Western State Hospital grounds in Bolivar, Tennessee, and you know, this was just after antipsychotic medications had become available.  The state hospital had a population of 5,000 people at one point, the same size as the little town, Bolivar, that was just outside of it.  There were farms, they grew their own milk, most of their own meat, and the patients lived there for most of their lives, and there was very little treatment, and they had a fence that surrounded the place.  And when the antipsychotic medications became available, people were now able to function so much better that they were able to take the fence down.  So about a year or two before we moved in, they had taken the fences down, and you'd see people walking around, and a lot of patients were doing better.  That kind of stimulated a lot of enthusiasm.  Unfortunately, what it did was create the understanding that it's not good to isolate people with mental illness in hospitals, and we should let them move out into the community.  Great idea, unfortunately the money didn't follow it, and the hospitals were shut down, the patients were brought into community mental health centers, and there was initially some resources, and those who had just been cut, cut, cut, cut, cut, so that today we have a lot of people with mental illnesses on the streets and jails, and the treatment that's actually available today is less than it was when I was doing my training in the early '80s where we could get rehabilitation, we could get art therapy, we could psychologists and social workers as part of teams that were actually working in day hospitals on the outside trying to help people.  And I think that one of the things, along with the research to understand mental illness is better, is we have to get those services back.  It's just a travesty that people with mental illness are treated like this.  


There was a doctor here in this hospital at one point made a comment in a meeting, he said, "You know, one way to solve the problem with the mentally ill ... ", because it was overloading the emergency room, because there are no treatment facilities, and they don't have any place to go ... "Is to bus them to Houston."  This is a physician in 2008, you know, making this comment, and I think it reflects the myths and the biases.  You can't see it, so these people are just losers, they're bad, and there is really nothing wrong with them, they should try harder.  


The myths fall into basically three categories, and I'll move into that because Dr. Frazer is going to come and take me off the stage he says in 30 minutes from the time that I started in order to make sure that we don't just stay here all day.  But I'll touch on some of the myths, and before I do that, let me just kind of point out of a couple of key things.  One in five Americans suffers from a diagnosable mental illness in a year.  This isn't new, and I'll show you some pictures from the 1900s and time periods before that.  This problem of mental illness is not something new.  It's been with us forever.  It's not an epidemic of things that are growing, the rates have probably been constant since the beginning of mankind, it's just that we either chose to see it differently, or chose not to see it at all.  Four of the ten leading causes of disability world wide are mental disorders.  These are really common problems, and it's because the brain is a very, very complicated organ, it's the most complicated organ in the body.  And unfortunately, you know, there's this thing called Murphy's Law, anything that can go wrong will go wrong.  It's true for the human body, too.  You know, there are physical aspects of our being that can be damaged, the structure of how it was built, the development over time can change, and when you have a very, very complicated organ like the brain anything that can go wrong will go wrong in someone at some point, and in all of us, we're all going to die, you know, of one thing or another, and mental illnesses just reflect the fact that this is one of the most complicated organs that exist.  


The cost of mental illnesses in services, including spending for treatment in rehab is about $69 billion in the United States.  And if you include, you know, kind of lost productivity, it's $78 billion.  We just spent probably four times that bailing out financial institutions.  People were angry, but here we have these costs, and most dates aren't even kind of trying to do their fair share of providing the services, and I think it's because of the myths.  So let me just touch on the little categories that I identified, and I'll talk to you a little bit about some of the common myths about causes.  There was a time actually when I did my initial training at Yale, and one of the people that thought up the idea of the schizophrenogenic mother was there at the time, and the idea was, you know, that if you looked at communication between people with schizophrenia and their parents, that often there was this kind of closeness, and maybe sometimes weird patterns of communication.  That's not true.  It was debunked eventually.  But you know it's when you can't measure something, you can't decide what's actually wrong with someone, and you ask a whole bunch of scientists who were people for their ideas, you're going to get a lot of strange ideas that actually don't work out.  


This is one.  Mental illnesses are caused by people making bad choices in their lives, not being able to deal with consequences.  This has been around since the beginning of time.  It's easy to blame somebody who seems to have a hard time, and basically you can't see anything wrong with them other than their behavior.  Depression is normal, it's a normal part of the aging process, it's a normal part of breaking up, it's a normal part of this and that.  There's no question that depression overlaps with normal negative emotions, but what we call clinical depression is something else all together, and often it's very hard to distinguish that if all you do is you see your neighbor, and your neighbor seems to be crying or upset, or there's a family member who seems to be upset most of the time, and then think about, well, what are the bad things that are going on in their lives?  And you can always come up with a millin of them.  We all have them, too.  But in that case they start making a connection.  Depression and other illnesses such as anxiety disorders don't affect children or adolescents.  That was believed for a long time, and now it's known that that's not true. 


I wish I could go through a lot of the more distinct evidence about each of these.  I'm going to focus on a couple of areas a little later in the talk, and get into a little more detail, but I just wanted to bring these up as a list, and hopefully you won't go away thinking that these things that I have on this list are true.  These are the myths.  They're all false.  Addiction is a lifestyle choice, and shows a lack of willpower.  You know, people with substance abuse are morally weak or bad.  There are biological differences that lead some people to have a very different reaction when they take in a drug or alcohol.  I had a really good friend in medical school whose father was a severe acholic, and Bob could basically drink all night long, and the more that he drank, the higher he got, and the better he felt.  After about three, four beers I'd fall asleep.  I just don't want to do it.  Bob didn't fall asleep.  Bob got more active, he wanted to do more, he wanted to party more, and he could keep drinking.  So these differences underlie the pathways that drive people to illness.  In terms of causes, there is a lot of work that's being done with brain imaging, and I think that in my view the ability to image the function and structure of the brain, which is really matured in the last few years, and the ability to actually measure genes that underlie our physical structure from birth are two of the most important things that are going to ultimately help us both understand the causes, as well as develop new treatments for mental disorder.  


This is just a fascinating study by Paul Thompson who is at UCLA, and what he did, was he did longitudinal measurement of the difference between gray matter and white matter in the brain.  White matter is kind of the lining of nerve cells that helps them to communicate well, and the gray matter is where the nerve cells are.  And if you look at that ratio, and you look over time in children and adolescents who eventually become schizophrenic, what you see ... and it's a little hard if you don't understand brain imaging, you're just going to have to take my word for it, because I don't have the time, because Dr. Frazer is going to pull me off the stage ... to try and explain it fully to you, but what he saw was that the kids who developed schizophrenia has a very different pattern of development of white matter and gray matter, and there was loss of tissue over time, and there was some illness that's clearly affecting the brain that we can't identify, that's already, even before they became symptomatic, started to damage the pathways in the brain that are involved in many different kinds of functions. 


If you look at genes and environment, nature and nuture, there's been this argument ... well, it's clear now that for pretty much all common disorders, including things like diabetes and heart disease, that it's not one or the other.  It's always an interaction.  And the genes are not just one gene, but there are many, many genes that have the opportunity to change your functioning, and there are many kinds of environment events, everything from being hit in the head, to being exposed with a virus early on, to having a really traumatic experience early in your life, or at some point in your life that can modify brain functioning.  And depending on the thousands and thousand of possible genes that could affect how you react, you might or might not begin to get injury in various circuits in the brain that lead to illnesses, and if you look at the relative proportion of gene versus environment causality for bipolar disorder, depression and schizophrenia, you can see that the genes are clearly involved, but there's also environmental events.  And when I say "environmental", I really do mean it in a very broad sense, and it probably does actually play out that way.  There is probably no single environmental cause.  One of the theories of schizophrenia, for example, is that there are viral infections that might trigger immune interactions in the brain that starts to damage brain systems in some people who are genetically predisposed to that.  Dr. Walss-Bass might talk a little bit about that in her presentation.  It's a fascinating theory, and it might actually explain how you can actually start to get injury in the brain, that later in life as you mature, begins to show up in symptoms that we call "schizophrenia".  


One really important point, and that's something we've learned more recently about, pretty much as I said, all common disorders, is that there is no single cause, and that there are many factors, and multiple levels that need to be taken into account.  There are socioeconomic, cultural, environmental conditions.  If you're living in Africa, or you're living in San Antonio, or you're living in New York, or you're living in Iceland, there are a lot of different kinds of factors in the environment, and in the society that will affect you that can actually influence the development of a whole bunch of illnesses.  And then there's education, work environment, living conditions, employment, water sanitation, community networks, lifestyle factors, and then kind of down at the very core of it are your gender, genes, and other kinds of biological kind of aspects of how your body is actually built.  And if you focus on any one of these alone, you can miss the boat, because sometimes effects at very high levels can become the easiest to change.  So lifestyle factors, for example, with certain kinds of food choices are really important to the development of diabetes, and even though there are many, many genes that lead to diabetes, in some cases if you don't have those dietary factors, you're not going to get the illness, even if you have high risk genes, and so this interaction between environment and ... 


(Background Conversation) 


PEDRO DELGADO, MD:  Let me skip this, because it's basically what I was talking about.  So it's been known for a long time that things in the environment ... and this is a cartoon of something that became one of the first really kind of well-understood environmental factors that changes the biology of a person, and this is just a little cartoon showing a person seeing a spider that scares them, and then there are all sorts of hormone changes in various parts of the body and the brain that kind of follow that.  So it's not just like there's psychological response when you see a spider and you get scared, there's actually a whole cascade of hormones and immune changes that actually follow that.  And that's that simple example.  There are many examples now in research of more subtle, more prolonged kinds of stressors, and the way in which it can affect the body.  One of the other areas that's being hotly studied right now in terms of causal factors for bipolar disorder, depression, and schizophrenia are aspects of the immune system that can actually start to damage nerves in certain parts of the brain that lead to thinking and emotion, and so immune changes.  You can say, "Well, you know, I've had infections and I've had all sorts of things that have affected my immune system, how does that have to do with the brain?"  Well, the immune system actually affects the brain tremendously, and the issue is that if you happen to have genes that lead your body to respond one way, or another way, that same immune reaction might actually lead to very different consequences.  


And so activation of the immune system in somebody who has genes that might make certain nerve cells in the brain more vulnerable, might actually lead to damage of nerve cells in that brain.  Activation of the immune system in parts of your body that have to do with your joints might lead to arthritis.  And so in a kind of weird way, it's kind of possible that abnormalities in immune function might be connected between people who get arthritis and something like schizophrenia, but the difference between what you get has to do with other genes that the person with arthritis has, that gives them risk for arthritis, but doesn't have in terms of the ability to damage the brain, and the person with schizophrenia has that gives them the risk of being damaged in the brain, but not in the joints.  And these are some of the interesting and complex ways in which a lot of common disorders are now being understood.  And so in terms of a model of complex diseases, depression, and many other mental disorders, you know, kind of serve as a great example.  So there are a variety of genes that set you up for being a certain way, there are things that happen over the course of your life that begin to change the expression of those genes, and also the structures the genes have built.  And eventually it begins to alter the functioning of circuits in the brain, and when circuits in the brain get altered in a certain way you get the symptoms that we then group together in these disorders.  


And so Dr. Mayberg that you saw in the NARSAD video, who actually started her career here in  San Antonio, is looking at brain imaging to understand exactly what circuits are abnormal, or different in people with certain kinds of symptoms, and how does that relate to genes, and environmental factors that have led to the causes. 


Other myths about what's wrong, what's really going on in the mental disorders.  Here's where, again, this notion by Renee Descartes, that the mind and the body are separate has really done a lot of damage over time, because basically you can come to the conclusion, well, you know, these aren't real illnesses.  These are people who are just crazy.  We have lots of data now ... I showed you a little bit of it ... to show that this is actually in people with mental illness there are biological abnormalities, and imaging, and other kinds of measures that are different.  And it just so happens that they're different in parts of the brain that are affecting the kinds of symptoms that they have that are different than the symptoms that I do or don't have.  


"Schizophrenia is not an illness or a disease, it's just a different way of thinking and perceiving the world", Thomas Szasz.  You know, Dr. Szasz actually did a lot of damage because he figured, you know, just being schizophrenic is just like a different way of looking at the world, and we should respect that, we shouldn't try to treat it away, we should just accept it as that person being different.  That's kind of like saying, you know, if you've got a leg that's been injured, and you're limping along, that we shouldn't try to help you to walk more effectively because you're just different, you know?  Or if you lose your arm, you know, that you should just not worry about getting an artificial limb, you should just learn to use the other arm.  There is some truth to that.  And in fact, the movement for recovery is really based on that principle that, okay, I may not be just like you, and I may not be able to do exactly what you do, but hey, there are lots of people like that out there that can't do the same as others, and so why not accept me?  It's easy to say if it's not someone who is homeless, who is out on the street, and unable to function, or who is not taking care of other aspects of their lives, when I think it becomes really important to say, "Well, that's not really good enough.  It's not okay, especially if we can do something to help."


Schizophrenia means split personality, and there's no way to control it.  Again, another myth that's out there.  Mania.  This was one that I heard when I was in training, I was like being taught this, that mania is a defense mechanism about being depressed, that people were depressed kind of tried to protect themselves by becoming manic.  How that happens, you know, I don't know, but nevertheless, it was the idea.  Same thing with obsessive-compulsive disorder.  It was argued ... actually obsessive-compulsive disorder was thought to be the prototype of a psychoanalytic complex or problem, that the problem, that the problem in obsessive-compulsive disorder, people who basically have these obsessive thoughts, and ruminations, and compulsions, that they can't stop themselves from doing, the thought was they have other things that they're upset about, and they're so upset about these things that these actions, these compulsions, or ruminations are their way of not thinking about it.  Well, it's actually pretty stupid.  If you sit down and you talk to someone with obsessive-compulsive disorder, it doesn't take long before it becomes clear that this is a stupid idea, and it isn't really connected to reality, and in fact, has no basis.


I point this out, for those of you now, probably everyone in this room who has access to a computer, go to Google Books, and you can actually download the original versions ... or these are actually translations ... of books by Emil Kraepelin from the early 1900s.  These were published in 1900 and 1921.  Before Kraepelin, as  I mentioned, the idea was people basically have idiocy or insanity.  And Kraepelin was working at a hospital where he worked for many years, and people at mental hospital, people stayed most of their lives, and he was one of the first people to actually systematically try and look at the different symptoms, and the patterns over time, and he came up with these names that sound a little silly these days, dementia praecox, that's the basis of what we now call schizophrenia.  And manic depressive insanity in paranoid states, which is the basis of what we call bipolar disorder.  He was the first one to really say these are different conditions, they show up differently.  He actually has tables in the book.  The book is fascinating reading because he gives actual clinical examples, and there are, in fact, a lot of pictures.  This is a photograph of a group of people with schizophrenia.  When I first saw this, I thought it looks like a bunch of college kids, you know?  And it just highlights the fact that, you know, some of them are kind of attraction.  You know, people with schizophrenia don't necessarily look any different.  They act differently, but you can't see it on the surface. 


But in this book he actually goes through in detail about all the different symptoms, and tries to use those symptoms to kind of categorize the illness.  This is a person with mania, a lady who was dressed up.  This is 1900, okay?  Who was dressed up all kind of exorbitantly, and talking a lot, and all the symptoms that you see in mania are outlined in the book.  And this book, and the way in which he thought about trying to divide up disorders, it's really the basis on which we use our current DSM, and think about mental disorders today.  There are examples in the book about writing people that were manic.  They had no treatments.  They had no treatments other than to keep people in hospitals, and to basically try and protect them from themselves and from others.  And so he was able to actually see the illnesses over the course of time, and was able to document the kind of pattern of symptoms over time. 


I'm going to end with this final one.  I think Dr. Frazer is looking a little anxious down there.  Myths about treatment.  And one myth is that if you treat symptoms, the motivation to change problems in your life is diminished.  I was actually taught this in the early '80s about treating depression.  You know, some of my teachers said, "Well, you know, we don't want to use these new-fangled antidepressant medications because, you know, if you give it to people, and they're no longer depressed, then why are they going to want to change all the things in their life that they need to change that caused the depression in the first place?"  So, you know, there's this cyclical thinking about, you know, kind of the causes are related to bad choices in life, and if you make them feel better then they won't be able to deal with things in life.  That's totally bogus, that's been totally unproven, or proven to be false.  If you have a mental disorder, or a mental illness, you can will it away if you just try hard enough. 


Medications are addictive.  Okay, Valium, medications in that family can lead to dependence, but pretty much most of the other categories are not addictive medications, and most people can just stop the medication.  They may feel a little funny for a couple days on stopping abruptly, but they're not addictive. 


Medications have severe side effects.  That's true.  But for most medications actually the side effects are a lot less severe than for Viagra, which we see ads on the television every stinking night, Viagra ads, and if you look at the things that they talk about, you're going to have possible heart problems, vision problems, if you have this or that call your doctor immediately.  Okay, we have side effects with these medications, but the side effects of many other medications are a lot worse. 



Many drugs are assumed to be effective, and probably are a little better than placebos.  But there is little way to know because negative results are hidden.  That's part of this whole new paranoia that's kind of grown up in the last few years, based on some truth.  There is no question that drug companies have sometimes not played up, or talked about their negative results.  On the other hand ... I'll show you in just a way of kind of getting at this ... so in this cartoon you have a little boy, and he's saying to the man, "I love Nascar.  Can I have your autograph?"  And the guys says, "Sorry, kid, I'm a doctor."  (Laughter) So, you know, that's a problem, you know.  We've gotten rid of all that crap in the university, and we don't allow our faculty to gives talks for drug companies that are just for advertising their medications.  We've gotten rid of the pens, and pencils, and all the little things that used to be around.  It really did become a problem.  It became a problem because the drug companies, you know, kind of realized, in fact, that there were a lot of people out there suffering, and they could make money by creating new medications, and they did.  And, you know, I think that ultimately the problem is that we need to keep separate the choices that we make about treatment, and the industry that actually develops the medications, because ultimately there's no question that money can influence the way that people talk about things, the way they write about it, and in order for you to feel confident that we're telling you what is true, we need to kind of be very, very careful about those kinds of relationships, and that's done a lot of damage to the field.  It's led to these kinds of statements.  


It's possible to make clinical trials come out pretty much any way you want.  You know, if that were true, they wouldn't be spending $15-, $20 million to develop a medication.  You know, you could do a clinical trial, you'd have a positive result, and it would go right through.  It's just a gross oversimplification.  In fact, it's very difficult to make a clinical trial come out anyway, because there are so many factors that are going to create problems in being able to measure the outcomes that you want, that it's just not feasible.  Let me just come to about the end here.  


This cartoon says, "You know, what's the role of income in health and disease?"  And the man was saying to his kid, "Remember, son, money can't buy happiness, but it pays for a lot of antidepressants."  That hits on two things.  One is that the medications cost way too much, and the drug companies really do make way too much money.  I don't personally believe that all the justification for the costs are sufficient.  The drug companies are some of the best companies on Wall Street right now in terms of their profits, and I don't think they should be doing that.  I don't think they should be charging, $2, $5 a pill when they are making those kinds of profits.  


The other thing that's in this little cartoon is this myth, you know, that antidepressants make happy people.  They're just happy pills, which is not really addressing the fact that these are illnesses, and that the medications treat those illnesses.  This is my last slide, or just about the last slide, Alan. 


Dr. Frazer alluded to some of the work that we'd done looking at antidepressants, and while you can't always prove which person that got treatment in a clinical trial got better from just getting better on their own, placebo response, and which one got better on the medications, we were able to show that if we blocked the chemical properties of an antidepressant in a person who had gotten better from depression, that the effect of the treatment went away in a matter of hours, that is that we could make a person go from being well, to depressed, and then as the chemicals came back, they got better again.  So what we did was we took medications that worked by increasing serotonin, we treated people, and then we lowered serotonin, which is abbreviated 5HT on the left, and we found that caused symptoms of depression to come back, and then go away as the depletion effects went away.  But if we lowered other chemicals, nothing happened.  And if you took medications that worked by increasing norepinephrine, and you took away norepinephrine, the symptoms returned, but lowering serotonin in someone like that didn't cause symptoms.  I mean, I show this just to say that, okay, sure, there are placebo effects, but I think this and other work like this clearly shows that when a medication is working, it really is working by changing chemicals that the medication is supposed to be changing, and you can prove that by turning off those chemicals in a living person, and in fact, proving that the symptoms of the illness actually briefly come back when you take away the chemical effects of the drug.  


So this is the final slide, and this labeled "the truth about mental illness".  Mental illnesses are real illnesses, they affect lots of people, and they always have.  No matter what anyone says about, you know, there's schizophrenia, schizoaffective disorder, bipolar, depression this or that, and the diagnostic system is all screwed up because they're creating these disorders, you know, you can just forget about that for a second, and you could just come back to the fact that these illnesses are not new.  You can argue about what to call them, you can argue about, you know, is this schizophrenia, or is that schizophrenia, and the reason that we're arguing is because we don't have any biological measures yet.  We don't have the blood glucose that diabetes doctors have, we don't have the EKG that heart doctors have.  We're about to, but not quite yet.  And so we get into these arguments, you know?  They used to argue about that, too.  Is this diabetes, or is this liver disease, both of which can affect blood sugar.  And until you had measures that could discern, doctors are going to argue about it.  


But the most important thing, though, is that these illnesses exist, they're out there, you see them every day, and they've always been here.  Mental illnesses are complex disorders, and not that they're complex because they're complicated ... they are complicated ... but this is a term that geneticists like Dr. Walss-Bass use, that implies that there are certain conditions, diabetes, heart disease, cancer that are actually complex because there's no single cause.  There are many causes, and the way in which we define the disorder is actually based on a grouping of symptoms, and you can actually regroup them in another way if you wanted to, but these disorders are disorders that don't have a single cause, and the important thing is to understand the multiple causes, and find which one is the strongest in a particular person.  That's called personalized medicine, to find out which cause caused your disorder because it was the strongest in you as opposed to the guy next door who has the same symptoms, but may actually have different genes, or different environmental factors, and I think that it's going to turn out that the treatments for those two people could actually be different enough that you might be able to find treatments that work a lot better in one versus another.  


Treatments work, but they're far from perfect, and the reason for that is because we don't have these biological measures yet on which to base treatment, we're kind of basing it on generic, general symptoms.  So it's kind of like before you knew that pneumonia was different than somebody who had a different kind of a lung disease, and you tried to find a treatment, you might actually find the treatment for cough, and if you developed a treatment for cough, you'd find that people would generally get better, but a lot of people wouldn't be cured, and some would do a lot better.  Many of our treatments, I think, are not quite at the point where they're actually doing anything to stop the underlying cause of the illness, they're improving symptoms.  And until we understand the exact cause of the illnesses, we won't be able to develop those treatments that, in fact, stop the cause and cure the disease like some antibiotics do in people with infectious diseases.  We're actually more reducing fever in people who have infections by using something like aspirin, which is non-specific.  Great drug, important.  If you don't have it, bad things happen, but they're not curative.  And so it's important not to overstate the fact that our medication treatments are good, but they're not perfect.  


And then finally, the point that I made earlier, there are so many things that you can do if you can't cure the disorder that can help people function better.  If you lose your leg, and we try to just, you know, grow a leg, and we give up because we can't grow a new leg, it's not enough.  Okay, maybe it won't be perfect, but we can help you function by doing rehabilitation, doing exercise training, doing psychological reorientations so that you can kind of get more ... think about your illness and yourself a little differently.  There are so many other things that we can do that can improve function, and make people's lives better, even though they may not necessarily be curing the disease, and I think we need to be doing a lot more of that.  So I've gone over, I apologize, Dr. Frazer, but thank you for your attention, and if there is an opportunity to have a few questions, maybe we can do that now.  Thank you. 


(Applause) 


PEDRO DELGADO, MD:  There's a question there.  If you can try to speak up, if not, there are microphones. 


WOMAN:  Oh, I can speak up.  (Laughs) My biggest problem is, okay, right now I don't know when I'm happy, manic, or (Inaudible).  Now, (Inaudible) just wait, (Inaudible).  No you'll just be mad.  She says, "Just wait, (Inaudible)."  She says, "Just wait, (Inaudible) that's not helping me at all. 


PEDRO DELGADO, MD:  Right.  


WOMAN:  (Inaudible) I know when I'm not (Inaudible).  


PEDRO DELGADO, MD:  Right.  See, the problem that we have today is that what you say, when you say you're happy, may not be the same thing that somebody else means when they say they're happy, and so we have these words that actually are kind of vague, and what we don't have is we can't go in and actually measure in your brain what's exactly different at that point in time, and what would be the best way to treat it.  Because if you, for example, had chest pain, you were having a heart attack, some people would say, "Gee, I feel like I can't breathe.  I feel like I can't catch my breath."  Others would say, "I have this pain going down my left arm."  Others would say, "I have a pain in my back."  Others would say, "I think I have indigestion."  Now, the symptoms are only useful to a certain degree, at a certain point what we need is we need to be able to go in and actually measure things.  You know, unfortunately, we don't have that, and so then you kind of try to do the best you can, and ideally it would be someone who has worked with you for a long time, and understands what works with you when you say that, and what doesn't, and it may not be the same as what worked for somebody else.  We're going to have time I think at the end with a panel, so if there are more general questions, maybe we can kind of save them until then.  If there is something specific about this, I'm happy to address it if that ... 


WOMAN:  That's fine.  


PEDRO DELGADO, MD:  But maybe just to kind of get things moving along. 


WOMAN:  (Inaudible) ask just one question.  What I heard you say was that the impact of the environment is actually so huge that it could actually be the tipper on genetics.  


PEDRO DELGADO, MD:  Yeah.  Right. 


WOMAN:  What are providers, psychiatrists in the medical community preparing in that case to do about a situation for children in school?  Because presently in Texas they do not recognize a doctor's diagnosis.  If I go to school and tell the school, "My son has schizophrenia", they don't recognize that.  They also, I don't believe, see the impact that that has on learning, because that's the other thing they will say is, "Yes, but he has a disorder, but we're only interested in things that impact his education", or the impact of his treatment, his medications, high levels of Depakote, or various things, on retention and learning in school, so what the parents are faced with is we have our child in treatment happily, but it is producing huge problems in the school, and the school is not a major player in gathering such as this, or anything else.  Is there anything coming down from providers to address this in Texas?


PEDRO DELGADO, MD:  There is a lot of research on this question that's going on right now involving school systems, and not involving school systems.  I think that it's probably ... my sense is that this is probably at least ten years away from having enough data.  On the other hand, you know, why do we have to wait ten years?  I think you in your comments and your question, you know, you already identified a variety of things that clearly could be done that would improve things, even though we haven't got the definitive answer to the question.  I think sometimes, you know, if you just wait for that, there is just so much damage and harm that's done in the meantime that it's kind of silly to do that.  And I think that ultimately it's the people like us that have to kind of mobilize organizations like NAMI and NARSAD, DBS, DBSA, you know, that get together and try to kind of create the political influence that causes these systems to take these conditions more seriously until we actually can get some of the data that's going to reinforce it.  Okay, good.  Thank you.  


(Applause) 


ALAN FRAZER, PhD:  Thank you very much, Pedro.  


(Background Conversation) 


ALAN FRAZER, PhD:  Okay, it's really a pleasure for me to introduce our next speaker, Dr. Donald Dougherty who is the William and Marguerite Wurzback Distinguished Professor in the Division of Alcohol and Drug Abuse.  We are very fortunate, or at least Dr. Delgado was, to recruit Dr. Dougherty in 2008 from Wake Forest where he already had an international reputation, and has been doing some really outstanding research on the topic he's going to be talking about, which is risk factors and development of drug use among adolescents.


DONALD DOUGHERTY, PhD:  Okay.  Well, thank you for coming out this morning, and giving me the opportunity to talk about my research.  If you notice, there is a title difference.  I actually changed a little bit because as I was putting this together, I couldn't unlink sort of the link between substance use and suicidality in our projects, so I'll be talking a little bit about both of those.  But before I start, I thought I would just sort of give you a 30-second blurb on who we are, and how we approach research, because I think it's very different than other groups, and traditionally how research is being conducted.  First of all, I'd say that our primary focus of our research group is to study impulsive behaviors.  It's very difficult to find a psychiatric disorder that doesn't have core symptoms of impulsivity, and as you'll see in my talk, it's what we think the route to many problem behaviors, including suicide and drug abuse.  


I think more importantly, I think that our approach, or our hope is that we use this research to develop evidence that can be used in turn to inform the development of education prevention in treatment programs, and I think we're on our way to doing that in some of our studies.  And lastly, I would point out that we're a little bit unusual in that we're a multi-disciplinary group, meaning that we have a number of faculty in our group that come from different perspectives ranging sort of from basic bench science, including sort of aspects of behavior, biological underpinnings like DNA, and also clinical.  So we work very closely together, even though we come from very different perspectives, and I think it gives a richness to our research, and some reasons to know that we can apply these things in clinical settings. 


So today I'm going to mostly talk about these two things up here.  I'm going to talk about drug and alcohol abuse among adolescents, and then suicide and suicide behaviors.  With both of these, I'm going to give you some idea about the prevalence both nationally and then here locally in Texas.  I may give you some risk factors, and some things that are warning signs for each of these problem behaviors, and then describe some of the studies that we've initiated here since getting to Texas in those areas.  Then lastly, I'm just going to briefly mention, just take probably a minute or two of describing some of our outreach activities, which we can be a resource for various entities in the community.


So let me start with the drug and alcohol abuse.  So first of all, nationally, one in five adolescents uses illicit drugs, but one in three adolescents routinely drink.  This would be age 17 and below.  Of those that drink, one in ten engage in this problematic pattern of drinking called binge drinking, or when they do drink, they tend to get drunk.  The costs are enormous nationally.  It winds up to be about $144 billion of lost income, and problems, other associated problems, and this winds up to be about $2,000 per adolescent.  Some of the things to know about sort of development of substance abuse is that your risk for developing a substance use problem, either abuse, or full dependence is really age-dependent.  Kids are at an enormous risk.  During the teenage ears you have this increased risk for developing drug dependence.  A similar problem is found with alcohol abuse and dependence, too.  You'll notice your risk, it's actually much higher, and actually particularly a problem in Texas.  But the take-home message is your risk is age-dependent, mostly focusing on early adolescents.  What's interesting is you have a huge spike in suicidality, suicide attempts also during that co-occur, and that's what I meant earlier when I said that it's hard to separate these two processes. 


So in Texas, what we find about is 6 1/2 of our population age 12 and older, including adult, report using illicit drugs in the past month.  Seventy-three percent of adolescents, by the time they end high school, have consumed alcohol, and 12 percent in Texas compared to a national average of less than 10 percent engage in binge alcohol drinking.  I couldn't find any costs in terms of cost for just drug abuse, but alcohol alone costs Texas about $52 billion a year, which winds up to be about $2,200 per adolescent.  This is slightly above the national average.  


Another interesting thing, I'll direct your attention just to these two columns first, and this is a slide of the different common types of drugs that are initially tried in adolescents, both as a function of grade in the national levels and the Texas levels.  I'll make a few points here.  One is that the risk for using substances greatly increased during that transition from junior high to high school, so if you see the transition from 8th grade to 12th grade, the rates of exposure to drugs, this is ever using any of these drugs, greatly increases sometimes by 50 to 100 percent.  So that's a great risk factor. 


The other thing is in Texas, in all but one of these categories were much higher.  Particularly problematic is during the eighth grade, our levels of alcohol and drug use is much higher exposure prior to entering high school.  But you'll notice by the end of high school that these levels are fairly comparable to national levels.  And this is particular problematic because they're using drugs at a time where kids are developing, their brains are developing, a lot of interesting things are happening, so they could potentially have long-term effects on their brains and their behavior. 


So what are the risk factors for substance use?  I've kind of lumped these, and it's kind of hard to lump these, as someone said earlier, separate the genetics versus environmental, but I've kind of separated these things in terms of perhaps more loading between environment and maybe biological risk.  


But dysfunctional family environment is a risk, having a parent that's inconsistent in terms of supervising their children, obviously having family members that are also using drugs, or hanging out with peers that are using drugs is also a risk factor.  Having exposure to traumatic life events, we're very interested in stressful life events in terms of child abuse, in particular, and poor academic achievement also is a risk factor for developing drug abuse. If you have a family history of substance use disorder, this greatly increases your probability of developing a substance use disorder, particularly among males, and then having family histories of criminality also greatly increases your risk for substance use. 


So what are the warning signs of substance use if you have an adolescent in the home?  If you'll notice, part of these activities are sort of normal adolescents, but what distinguishes these is sort of the severity, or the dramatic shift in the behavior.  So if you have a sudden decline in school achievement or interest in extracurricular activities, and starting to engage in cigarette smoking, it's considered sort of a gateway drug to other drugs, or you're at increased risk to substance use.  If the child suddenly shifts who they're hanging out with, with other kids that may be known to ingest drugs, if your kid becomes more secretive, or has heightened hostility to inquiry when you've asked them where they've been.  You can have personality changes, suddenly they like to spend a lot more time alone, or depressed, or not sleeping at the right times, skipping school, things around your house start disappearing, either money or objects; they could be exchanged for drugs.  One thing that often is overlooked is actually if you start seeing a lot of medications in the household to reduce eye redness to cover up drug use.  And then increases or decreases in appetite can also occur. 


So let me talk to you just briefly, and give you an idea about what we're doing in this area.  We just started a study this month that actually hasn't been funded yet, but we've started already, looking at substance use development, and what we're doing is we're going to be recruiting about 500 kids at pre-adolescents at age 10 to 12.  At 10 to 12 you get very little drug use among adolescents, so we're trying to get them before they have exposure to drugs, and that's important because I'll show you in one of the next slides why that's sort of important.  


So we're going to recruit kids that come from families that are at risk having defined as having a father that has had either substance use, or alcohol-related problems, and then we're going to have a smaller cohort of kids that don't have that risk factor.  And we're going to bring them into lab and do a lot of assessments in terms of screening them, but more importantly, what we're going to do is every six months for the next five years we're going to assess some large domains that we think are important to be able to tease a part the relationships that exist between some of these factors.  We're going to monitor their development, and experimentation with alcohol and substance use, we're going to take measures of the environmental function, including some of the stressors that occur during the adolescent period, family environment.  And we're primarily interested in sort of the impulse control.  I'll say one little thing about just sort of impulse control.  Adolescents are very impulsive.  By the end of adolescents and early adulthood they become less impulsive.  So the thought is that they're developing self-control, and that drugs may or may not impact that normal development of being able to have self-control and reduce compulsivity across there and become adults.  And then we're going to look at the co-occurrence of health and psychiatric issues. 


So this was put up here to scare you.  But there's only really one major point that I want to make.  According to the theories that we're interested in testing, impulsivity is the gateway.  This is behavioral disinhibition liability, it's sort of impulsivity, this is a gateway, and what this model suggests is that when you enter pre-adolescents, you have things that are measurable between individuals that are related to impulse control.  Everyone's an individual, there are wide differences in the amount of impulsivity expressed in pre-adolescence.  People with higher impulsivity entering pre-adolescence are at great risk for developing later problems, including behavioral problems and substance use.  And these things don't occur in a vacuum, but they occur within the environment to interact during early and late, or mid-adolescence to produce different paths of problematic drug use.  But again, the gateway is impulsivity in a lot of these disorders.  


And why do we think that?  Well, this is a type of impulsivity that we measured in a group that kind of led to this longitudinal study.  This was conducted among two patient groups that are hospitalized in an inpatient unit, these are adolescents, and a group of normal controls that were out in the community, and what we found was the impulsivity among frequent marijuana users defined as using five times or more a week ... these are adolescents 13 to 17 years old ... or even being hospitalized increased your impulsivity.  The problem with this study, and the problem with most studies that show these kind of relationships is we don't know what their impulsivity was before the drug use, or to what extent drug use produced the impulsivity, and that's the main focus of what we're trying to determine in this study.  So like I said, we're trying to determine the pre-adolescent levels of this behavioral regulation, and how that relates to the later risk for developing different patterns of drug use.  We also want to characterize the normal development across adolescents, which no on really has done in the way we have.  We've developed measures that have objectively assessed sort of cognitive processes that we think that are very related to impulsivity. 


And then lastly, which is sort of the messy slide that I showed you, is that we're trying to figure out the relative influences of these other factors, and how they work together to either protect a person from developing substance use, or result in drug abuse.  


Okay, so let me move on to suicidal behaviors, and I'll follow a similar path here.  So nationally what do we have?  It accounts for suicide, it accounts for about 12 percent of deaths, and is the third leading cause among kids that are 15 to 24 years old.  Even among younger kids, 10 to 14 year olds, it's the fourth leading cause of death.  A couple tidbits that a lot of people don't realize is that there are many more attempts made by women, girls as opposed to men and boys.  But, the flip side is that males are four times more likely to actually complete the suicide and cause death. 


So what happens just sort of nationally in terms of numbers?  This is a little bit confusing, I'll just walk you through.  But these bars represent the number of suicides based on each age group, and if you look at the blue bars, what you would think first by looking at it is, well, there are fewer people as you get older, the risk of suicide actually decreases.  That, in fact, is not really true if you take into account there are fewer people there.  If you take that into account, what you see is this red line is the rate of suicide.  It really is actually relatively stable across adulthood.  


Okay, so what about the prevalence in Texas?  Depending on where you look, it's the eighth or tenth cause of death for adolescents.  An interesting thing about Texas is that Hispanics only account for 17 percent of the deaths by suicide despite the fact that at least in recent information there is about 36 percent population of Hispanics.  But the flip side of this point is that more Hispanic youth report feelings of hopelessness, sadness, have more suicide attempts, so there is some interesting thoughts on how to reconcile these two data because on one hand you have sort of more attempts and that kind of thing, but you have less deaths that are actually ruled suicide in the Hispanic population.  So the costs are, again, enormous when you consider that for every completed suicide you have about 100 to 200 attempts.  An attempt is very often significant in an adolescent's life, it often requires hospitalization, 15 to 19-year-olds are more often hospitalized for having an attempt.  Each medical attempt is estimated to cost almost $9,000 to hospitalize the child, and families lose about $10,000 due to lost income per attempt. 


And while Texas ranks actually pretty near the bottom of the list, Alaska ranks first in the number of suicides.  We rank 38, which isn't so bad, but we do have some hot spots in Texas where we're really out there in terms of above the 75th percentile in terms of the rates of suicide in particular regions in Texas.  


Okay, so what are the risk factors related to suicide during adolescence?  Obviously if someone expresses an intent to die, that is obviously a risk factor.  If people are engaging in unusually risky or aggressive and impulsive behaviors, that's a risk factor.  Interestingly, if you're exposed to somebody else, a peer, a friend, a family member that has committed suicide, that increases that person's risk, also.  Obviously if you're exposed to acute stressors in your life, breaking up with a boyfriend or girlfriend, that kind of thing, and then family conflict and instability.  Obviously having a family history can influence your risk, or increase your risk for engaging in suicidal behavior, and also having either a psychiatric or substance use disorder greatly increases the probability or risk for suicide. 


So here are some warning signs for suicidality.  If a child becomes preoccupied with death and dying, there are some drastic changes in their behavior, or the personality, if they suffer a loss of a relationship, if they start making a will, or giving away their prized possessions.  A previous suicide attempt increases the probability that you'll have another, or there will be another attempt.  Again, engaging in impulsive recklessness or risk-taking, loss in personal appearance, drug and alcohol use, and just feeling hopeless about the future.  


Okay, so let me describe a study that we'd been conducting here since we got here.  We worked with formerly known as Southwest Mental Health Center, now Clarity Guidance Center, I think, and we've been conducting a study with the adolescents that appear in their units on the psychiatric unit.  We interview kids while they're in the hospital.  They don't have to have any history of drug abuse, or suicidality.  We interview them, we do similar sorts of assessments that I showed you kind of in the other study.  We're looking at impulsivity, their current level of drug use and suicidal behaviors.  These are a little older kids, they're 13 to 17 years old.  We look at their psychiatric histories, and some of the risk factors there.  We also do some genetics and some biological markers hoping to relate some of the biological stuff to the patterns of drug and suicidality that we see. 


Again, we have these kids, a sample of about 500 folks, or kids, and they're coming in to assess many of the same things we do in the other study, where we have drugs of abuse.  There are suicidal behaviors, we track their treatments, we also assess their impulsivity as they go into crisis and psychiatric risk factor.  


So another scary figure ... I only have two scary figures, this is my second one here ... but just to give you an idea of how these things, how complex these relationships are, we've said a lot of things about risk factors and stuff, well, there are models that actually put these things together, and it's pretty scary.  But again, my main point here is that impulsivity is the throughput in which suicidal behaviors are thought to occur, according to the leading model of impulsivity, which we sort of modified and been working on for a number of years.  But basically you have biological factors, you have drug use that influences impulsivity, you have these life stressors, psychiatric illness, depression, those kinds of things.  All those things contribute and feed into impulsivity.  According to this model, you have all these predisposing situations in your environment, but it's this lapse in impulsivity that triggers a suicide attempt.  


So why do we think that impulsivity is related here?  This is suicide ideation, and again, this is two groups of kids who were hospitalized, and this is a group of kids who had suicide ideation.  They've expressed a will to die.  And then patients that were hospitalized yet not expressing that will to die versus normal community-recruited kids, and what you see is just being in the hospital again increases your impulsivity, but also expressing suicide ideation elevates this type of impulsivity.


So what we're going to really be able to address here is identify sort of these paths of both suicide and drug use.  Like I said earlier, they're very interrelated.  We don't know which occurs first, or what causes either.  We don't know if the increase in suicidal behaviors results in more drug use, or if drug use leads to more suicidal behaviors.  The other thing is we can also look at protective factors looking at the paths.  So all kids are hospitalized, they have this risk of developing suicidology, suicidal sort of attempts.  But not all kids that are hospitalized actually develop suicidal behaviors, so we can learn something from those folks, and knowing, you know, what are those things in an environment that perhaps might be used in prevention programs or intervention to decrease that risk of developing both suicide and drug abuse behaviors.  Okay, that's about all I can do without slides.  Yes?


MAN:  You're using a term "impulsivity" a lot, and I suppose that there is a continuum of that, and I haven't seen it defined anywhere.  


DONALD DOUGHERTY, PhD:  Sure.  So impulsivity just generally is acting without thinking, and like all disorders, you know, what separates normal from those requiring sort of bordering into psychiatric illness and stuff is when it becomes dysfunctional.  You know, some of the greatest CEOs are impulsive, they act sort of impulsivity, but there aren't these things that are interfering with your life.  So a little bit of impulsivity is good for you, but certainly when it gets too much you start getting in contact with the law, you start skipping school and causing problems in your life, just like a lot of psychiatric disorders.  There's a fine line between what is healthy bordering into something that's problematic.  


Okay, so the last thing, just two minutes on our outreach activities, we'd be happy to ... if you could just wait until I finish this, and you can ask all the questions you want.  (Laughs) So we recently engaged in a number of sort of outreach programs.  One we had been partnering with a number of hospitals.  This is mutually beneficial I think for us because we have a venue to conduct our research, but it's also very beneficial, I think, to these treatment programs.  We provide them some feedback that they normally couldn't afford to get, or don't bother getting.  So when a person's hospitalized, we actually  do a lot of tests that they don't have the funding to do, and we provide the treatment providers reports about IQ, and those kinds of things.  We also give them, surprisingly, a lot of these physicians and clinical psychologists and stuff provide these services and never have an idea of what the outcome with the kids, so by participating in these longitudinal studies, we can provide them feedback of what actually happens to these kids in the long-term, the outcome of their treatment.  Second, we've initiated a family resource program.  This will be both Web-based, and out in the community, where we're educating parents and kids about substance use, and suicidality, and signs and those kinds of things.  We'll have some stuff on our Web site we're going to launch pretty soon.  We also provide educational programs to like high school students or that kind of thing.  They can certainly visit our laboratory.  We'd be happy to visit them, and cater to whatever your particular needs are.  


And the last point here is that we provide opportunities for students to volunteer in our laboratory to gain experience working with these populations, and experiencing research, try and encourage them to entering and conducting research in this area, which is very important to us.  And then I just mentioned that there are three posters out there.  I would encourage you to stop by.  There is one with conduct disorder and ADHD that I haven't mentioned.  It's a treatment program.  We had some stuff related to youth at risk and impulse control development.  And then also alcohol-binge drinking in adults.  We've just launched a new study using a really new technology to try to modify binge drinking in our community among adults.  One thing that the Chamber of Commerce won't tell you here is that San Antonio ranks number one of the top 20 metropolitan areas in the amount of alcohol binging among our population, and these are not college students.  The majority of bingers are not college students, so this is a huge problem.  We don't hear anything about this in the news, and it causes a lot of problem and grief in our community.  And lastly, it takes a small army to conduct these kinds of studies.  They're very large-scale studies.  It also takes a lot of support, and I'd like to acknowledge the Wurzback Distinguished Professorship.  It provides funds and stuff to conduct my research, NIH, and also the Texas Stars Program.  I'd be happy to take any questions.  Thanks.


(Applause) 


DONALD DOUGHERTY, PhD:  Yes?  We've got one over here first.  


WOMAN:  Let me get off my cheaters here.  It says all this attention and assessment is going to affect ... 


(Background Conversation) 


WOMAN:  It says all this attention and assessment is going to affect how these kids respond to drugs, and as far as alcohol goes, look at the adults.  It used to be you could take your kid into a bar and buy him beer.  It may heighten their interest in drugs, and especially their curiosity as to what will happen if they use them.  And of course, Texas is worse.  Look at the adults.  We live in a drug-addicted society, you know, pills to lose weight, to gain weight, to fight depression.  It's just the society, and it is education that is going to cure it.  Oh, question.  Yeah.  Don't you think that, like I say in the beginning here, all this attention is going to lead these kids more into the abuse of alcohol and drugs than if you just left them alone?  


DONALD DOUGHERTY, PhD:  So the question is what?  (Laughter) 


WOMAN:  Leave them alone.  (Inaudible) their curiosity. 


DONALD DOUGHERTY, PhD:  Oh, instead of educating them, and leaving them alone?


WOMAN:  Instead of educating.  It's all of this assessment is asking all these questions, and assessing their families and things like that, it's going to increase their interest in drugs, and particularly in alcohol because alcohol is (Inaudible) and you have (Inaudible).  


DONALD DOUGHERTY, PhD:  I would polite disagree.  (Laughs) I think through education ... there are good summary review articles that show that prevention does work.  The problem with the prevention is most prevention programs are not conducted very well, probably because they have limited resources to do so.  But there are a couple articles that had come out to review prevention programs, and prevention programs do work.  And with kids that are at this susceptibility, educating them is better than ignoring them.  


WOMAN:  Education is (Inaudible).  


MAN:  I had a couple of questions, one that she alluded to was the glorification of drugs in the media, and what impact ... 


(Background Conversation) 


MAN:  (Inaudible) the glorification of (Inaudible) that she alluded the glorification of drugs in the media and in life in general, and then second, I wonder if you've had a breakdown at the economic level, and then the cost of drug addiction in youth that leads to crime, incarceration, or ... ?


DONALD DOUGHERTY, PhD:  Sure.  So, yeah.  Our society has become more free in terms of glorifying those kinds of things.  You know, that's the problem, when kids are exposed in the eighth grade to drugs of abuse, and if you're experiencing them, a large proportionate of that, I think that's a problem.  You know, if you look past 20 years ago it was much less I think, that exposure at that early age.  Let's see, what was the other comment?  


MAN:  (Inaudible) 


DONALD DOUGHERTY, PhD:  Yeah.  So, yeah, when we look at these figures, you know, the cost, some of that does take into account crime, those kinds of things because they're very comorbid with drugs of abuse.  You know, you have to find money to support your habits, violence.  Like I said, binge drinking is a huge problem here in San Antonio.  It's not been recognized publically, I think.  Did I answer all your comments?  Yeah?  


MAN:  (Inaudible Portion) 


DONALD DOUGHERTY, PhD:  You'll find kids that are (Inaudible) some of the kids, suddenly in the small populations that come from foster homes who were adopted, and having that father in terms of alcohol (Inaudible) risk minus that environment, and that's really important (Inaudible) sort of the genetic (Inaudible) there.  But kids are talking about their use of drugs as, you know, from the eighth grade, have friends that probably are using it.  So I think it's really ... they're talking about (Inaudible).  


MAN:  (Inaudible) 


WOMAN:  In your study, (Inaudible). 


DONALD DOUGHERTY, PhD:  I can see that one. 


WOMAN:  Okay, the populations where positive and negative were (Inaudible) that was (Inaudible)?


DONALD DOUGHERTY, PhD:  (Inaudible).  Fathers may be with the most drinks (Inaudible) that's the highest.  (Inaudible) is 15(?) percent (Inaudible).  Of course, when we're talking about density (Inaudible) increase in risk.  So it ranges from (Inaudible).  


ALAN FRAZER, PhD:  Okay, thank you very much.  


DONALD DOUGHERTY, PhD:  Thank you. 


(Applause) 


ALAN FRAZER, PhD:  Okay, I do want to remind you to fill out either of these two forms for pharmacology and psychiatry, and drop them off at the break, which will happen after the next talk, or after we finish.  It's really a pleasure for me to introduce our next speaker, Dr. Consuelo Walss-Bass.  Although she's not originally from the United States, but from Mexico, she has had all her professional education at our Health Science Center, receiving her doctorate in biochemistry here, and then doing post-doctoral work in the Department of Psychiatry.  Dr. Delgado mentioned this actually happened before he became chair, but as you saw on the NARSAD video, Helen Mayberg, who is probably one of the most respected investigators in terms of imaging studies in depression and schizophrenia began her career here, but she left.  I think Dr. Delgado sort of said fool me once, not twice.  We weren't going to let Consuelo leave.  She's certainly one of the shining stars in the Department of Psychiatry, has received the Young NARSAD Award, and she's going to be talking to us about the genetics of schizophrenia, where are we now?  


CONSUELO WALSS-BASS, PhD:  Thank you so much for all of you coming, and thank you, Dr. Frazer, and I want to really thank also Tyler Burnette(?) here who did a wonderful job organizing this, and outreach to the community to get you all here today.  So I'm going to talk about genetics of mental disorders.  I primarily will focus on schizophrenia, but really what I am going to talk to you today about can be applied to pretty much all of the psychiatric disorders, including depression, bipolar disorder, and schizophrenia.  I wanted to tell you about the hurdles that we have in this field, how it is that we have become to overcome these hurdles, to finally find candidate genes for psychiatric disorders, and then also where we need to go from where we are now.  


But I'd like to start first by highlighting the work that NARSAD does, which is really why we are here today.  We have currently in this country over 5 million people living with two of the most severe psychiatric disorders, which are schizophrenia and bipolar disorder.  If you add to that people that are suffering from depression, that becomes over 10 million people easy, over 10 million people living with psychiatric disorders today.  This is more people than there are living with Alzheimer's, or insulin-dependent diabetes, or other disorders, and yet we don't hear people talking about how awful these disorders are.  We don't have these marches, this great emphasis in trying to find the cure for psychiatric disorders.  There is not that emphasis in these disorders, and I feel that is, in great part, from what Dr. Delgado talked about today, is that the community at large does not have an understanding of these disorders.  We don't see them as biological disorders like cancer or diabetes, people just don't see them that way yet, even today in 2010.  They're not seen that way.  So the work that NARSAD does is really hugely important because they are the greatest, largest private foundation that is solely dedicated to research in finding the causes for psychiatric disorders.  


And for me, personally, I know many other people in this field, as well, yes, we want to find cures, we want to find treatments, that's really a big part of our research, but if we can at least help people understand where these illnesses are coming from, what the biological basis is, I think we can do a lot to reduce the stigma, and help people just understand why people are suffering from these diseases.  And I want to highlight this here, which I think is very important, also, about the work that NARSAD does.  This is a list of expenditure from NIH, which is the federal agency from which we get most of our money to do research.  If you see here, the money that is spent in psychiatric disorders is way at the bottom of the list.  That's schizophrenia, bipolar disorder, depression.  Even though there's over 10 million people suffering from depression, NIH only spends about $18 per person.  This is in 1999, but things really haven't changed in the last ten years.  We still are at the bottom of the list in terms of the money that is spent to try to find cures for psychiatric disorders.  And so that is why the work that NARSAD does is so important for researchers like myself, who are in this field trying to get money to do the research, and yet it's very hard to get this money from the federal foundation.  NARSAD gave me my very first grant with which I was able to get pilot data to then now be able to be funded by NIH, but really the work that NARSAD does, particularly for young investigators who are just starting is crucial, and I will always be indebted to NARSAD for that.  


Okay, so let me now get into the genetics part.  These are the overlapping symptoms of psychiatric disorders.  As Dr. Delgado mentioned, one of the huge problems that we have today in the field is that these disorders do not have a biological basis in terms of the way they are currently diagnosed.  There is no biology behind the diagnosis.  Patients go to their psychiatrists, they talk to the psychiatrists, they tell them how they're feeling, what they're thinking, psychiatrist makes an assessment, that's it.  That's the diagnosis right there.  It's not their fault, it's just that we have no blood marker, no blood test like for diabetes or cancer to be able to diagnose these illnesses.  So what that creates is a problem in that a lot of the people have overlapping symptoms, so if you have a group of people that are diagnosed with schizophrenia, their symptomatology is going to be very heterogenous.  Some of them will have some symptoms, some of them will have another group of symptoms, and they overlap with people that have their diagnosis of bipolar disorder.  People with bipolar disorder in fact, do have psychosis.  They can hear things and see things just like people with schizophrenia.  People with schizophrenia do have manic episodes and depressive episodes, which is a core feature of bipolar disorder.  


So there's a lot of overlap, and that's a problem not only for treatment, of course, for people who are diagnosed, and then they have trouble deciding what their treatment is going to be, but for understanding the cause that's a huge problem because if you have a group of people with different symptoms, and you're trying to find the genes that are causing these symptoms, it's going to be very, very hard to do that, because we need homogenous populations, as genetically homogenous as possible.  So that has been the major hurdle that we have been trying to overcome in this field.  We do know that the illnesses are genetic, what we call genetic.  They are heritable, and Dr. Delgado mentioned this, so I'm not going to go over it in much detail, but for schizophrenia, for example, you can see clearly in the general population there is about 1 percent risk to get this disorder, so 1 in about 100 people just in general.  But if you have a family member with the disease, your risk increases and it's going to increase more the more closely related you are to that family member.  So if you have a parent with schizophrenia, then your risk is going to increase to about 20 percent.  So if you go to the bottom of the list, the monozygotic trends, these are trends that share 100 percent of their genes, they're identical, and then the risk increases to about 50 percent.  


So this tells us two things, then, the illness is clearly heritable, but also, like Dr. Delgado mentioned, the environment plays a huge role.  You can inherit these genes from your parents, what we call susceptibility genes, predisposition genes, but you don't necessarily have to get the disorder, the environmental factors have to be there.  This is the same thing for bipolar disorder, in the general population about 1 percent, but if you're a monozygotic twin, then your risk increases to about 60 to 70 percent.  So we have been able to establish the inheritability of many of the psychiatric disorders, and you can see at the top of the list are bipolar disorder and schizophrenia.  The genetic component for these illnesses is larger than the environment, but still the environment is hugely important.  For depression it's going to be about 50/50, and then you get down to the eating disorders like bulimia and anorexia, those have much less genetic factor, mostly environmental.  


So then we know, we have these illnesses, which like Dr. Delgado says, are complex disorders because they are going to have the genetic factor and the environmental factor.  In terms of genetics, it's not going to be just one, or two, or three genes causing the disorder, it's actually going to be multiple genes, and if you just inherit one of the bad genes, you most likely will not get the disease, you have to have inherited a set of genes.  And these set of genes are going to be different in different people.  One person can have one group of genes, and another person is going to have a different set of genes, so it's a group of genes that you inherit that's going to then impinge on your biological function that that group of genes has.  


And then there is the environment.  The environmental factors are very important, and what we think now is that for schizophrenia and bipolar disorder, the hypothesis is is that they are neuro developmental disorders.  So that means that the environmental stressor occurred early in life, either in utero, during the pregnancy, or early in brain development.  That's when the first insult is going to occur, that's going to cause these changes in brain development, and you will not see the behavior symptoms until much later, but the actual problem occurred early in life.  That's the current hypothesis, at least for schizophrenia and bipolar disorder. 


So I want to just go over briefly a few of what we know are environmental causes of schizophrenia.  They seem varied.  For example, place and time of birth.  If you were born in the winter as opposed to summer time, or a warm period of time your risk is going to increase.  If you were born or live in the city as opposed to out in the country in an urban area, then your risk is going to increase.  If you had an infection, and really it can be any infection, it's not one particular thing, any infection particularly during your early development years, that increases your risk.  Prenatal problems, if the mother was stressed during that time, had bereavement, you know, any kind of depression, that increases the risk.  And then obstetric complications during birth.  Do you guys see anything that's in common from all of these things?  They kind of seem like all over the place, right?  Well, in fact, there is one common factor, and that is stress.  We know now that stress actually plays a huge role in pretty much all of the psychiatric disorders, and stress is going to make your body react in the same way, whether it's a social stressor, or a physical stressor like an infection of a wound, your body is going to react in the same way, and that is that your immune system is going to become active, and there are going to be cytokines that are going to be released from your peripheral immune system, like Dr. Delgado mentioned.  This is a huge area of research right now, because these molecules that are released from your immune system can actually go to the brain and cross the blood-brain barrier, and cause problems in the brain that then are going to be seen later on causing behavioral problems.  


So, for example, and we know it's called Lacsiknuk's(?) behavior.  We have problems caused by an infection, or by some kind of stressor that's decreased appetite, decreased energy, decreased social activity, sleep changes.  You might recognize a lot of these things as factors that occur in psychiatric disorders.  So this is a huge area of research.  So the problem that we have now is we not only have to find the genes that are causing the disorders, but we also have to figure out how it is that they're interacting with the environment to then cause the disease. 


So let's talk about the genetics.  First of all, we have to find the genes.  That's I think the first step.  We now know that genes are the molecules in our body, actually, that dictate what proteins are made in our body, and then proteins reside in all of our cells, and those are the molecules that actually carry out the functions of the body, including what's going on in our brain, including regulating how we think, and how we behave.  So we know that, and that seems right now pretty counter-intuitive, but just a hundred years ago it wasn't.  People actually thought that the brain, like Dr. Delgado says, was sort of out there, and was just regulated by ... not really necessarily regulated by molecules, by proteins, but we know that it is now.  So we need to just sort of fill in that circle, complete the circle and find out what genes are causing the behavioral problems that we know are affecting people with psychiatric disorders.  


So where do we start if we over 30,000 genes in our body, and we don't know where to start looking.  That's sort of like looking for a needle in a haystack, it's a huge problem.  Well, there are three things that we have done in the field of psychiatry that have made us advance to the point where we are today.  First of all, the advances in genetic technology.  That has been huge.  We now have sequenced the human genome.  We know the exact sequence of our DNA.  DNA is made out of four bases, A, T, G and C, that's it, and the sequence of those four bases is going to dictate the genes, and then those genes dictate what proteins are being made.  So we know that sequence and that's a huge advantage.  The other thing that we have been doing is choosing populations that are genetically homogeneous.  So if you think of the population of the United States, if you're looking for genes that cause any disorder, any complex disorder, it's very hard to work with people in the United States because we have so many different backgrounds and ethnicities, and that's not good for looking for genetics causes of a disorder.  We want to work with populations that are considered genetically homogenous.  
For example, I work with a population of Costa Rica.  A lot of my work has been done based on that population.  It's a population that is surrounded by mountains, and it was founded in the early 1700s by a few Spanish Conquistadors that came, and there was about 70 different American-Indian families living there.  And so that group of people started that population.  And for over 200 years there was no mixing with the outside world because of the mountainous areas.  So that really created the ideal conditions for where we now can go in and look at genes that are causing disorders.  Now, I want to make clear this is not an inbred population, okay?  This started out with about 70 to 100 families, and then they just spread out, so we have what's called a founder population, that people who live there today, which there are about over 2 million people living there today, we can actually trace them back to common founders, and that's the ideal situation that we want to have.  We're looking for genes that were inherited from generation to generation.  The third thing that we have done in the field is trying to figure out the phenotypes that we're going to use.  Moving away a little bit from just looking at whether they have schizophrenia, or bipolar, which are the DSM-IV categorical phenotypes that we use right now is starting to look for more biologically-related phenotypes.  We call these endophenotypes.  So, for example, if you're looking for the causes of a heart attack, the genetic causes of a heart attack, instead of just getting everybody that had a heart attack, you look for people that had high levels of cholesterol.  You can measure cholesterol, and that becomes your biological, measurable phenotype.  Then you will be more likely to find the causes of people that had a heart attack in these people with high cholesterol.  


The same thing with psychiatric disorders.  So what we're using is, for example, the work that Dr. Delgado mentioned, is brain imaging.  We can work with people who had differences in their white matter, or in their gray matter, and we can measure that, we can actually have a biological number to work with, and that becomes our phenotype now.  Or we can work with people that have differences in their cognitive testing, so we apply this neurocognitive test, look at how they do in memory, or in verbal tests that we give them, and they have a score.  And we use that as our phenotype to then move on to looking for genetics.  I can explain that a little bit more if you want more detail.


Okay, so those are our three different strategies, working with homogenous populations, changing the phenotype that we're using so that can be more biologically relevant, and then the advances in the genetic technology that we have today.  


So let me just go over a little bit of how we do the genetics part.  Since we know the sequence of the genome, we know the sequence of the four base pairs, everybody in our body, we all have changes in the sequence, so a certain position in our genome, a person can have an A, and somebody else can have a T, for example.  Those are common changes, we all have them, and they occur all over the human genome.  So the fact that we know the exact position of those changes, we can use those changes as biological markers.  We call them a marker.  So, for example, I like to liken it to a marker on a highway.  If you're driving all the way from Florida to California on I-10, it's a long, long road, right?  If you have a flat tire, you can call and say, "You know what?  I'm here on mile 100", and then that person knows exactly where to come to look for you.  It's the same thing with our DNA.  It's a long, long, long, you know, sort of sequences of base pairs, but if we know the exact position of this change that I'm telling you about from an A to a T, then we know where we are on the chromosome, and we can use that as a marker.  


And since we know the position, then we can say, "Okay, people with schizophrenia had a T, for example, where as people without schizophrenia, our normal control group, had the G", then we can say, "Okay, this T up here is to be associated with the disease", and we can zoom into that region of the chromosome, and try to find out what genes are in there.  So we zoom in, we know what genes are in there because we have sequenced the human genome, as you know we know all the genes that are in there, and then we can say, "Ah-ha, here in this region of this chromosome, we have a gene that appears to be a good candidate gene for psychiatric disorders."  And then we can then focus on that gene.  


So this is the strategy that has been used for the last ten years, and in just these last ten years, like you heard on that video, we have been able to make some interesting findings where we have now what we can call candidate genes for schizophrenia.  None of these are for sure definitely a causative gene.  We don't know that yet.  So we still call them candidate genes, but they have a very high likelihood and probability of being a gene involved in the disorder, especially the ones at the top of the list, and these are just names that I don't expect you to remember, but if you see the stars, the greater the number of stars, the greater the probability they have of being a gene for schizophrenia.  So they have an associative with schizophrenia in different populations, different groups have said, "Yes, this gene is associated with schizophrenia.  They have biological plausibility", and then we have been able to look at differences in expression of that gene.  So how much of that protein is being made, and if there are differences in expression in your cases versus your controls, then that's another proof that, yes, this gene might be involved. 


So this slide might make a little bit more sense to you, and this is the bottom line that I want to get to.  All of these genes that I showed you in that other list, they can pretty much all fit into one biological pathway, and that's this, what we know as the glutamate pathway.  These are neurons here.  The neurons that are depicted here are the cells in our brain, and this is how the cells communicate with each other.  So we have genes that have been found, they are involved in the glutamate pathway, so in regulating how these two neurons talk to each other.  Pretty much a lot of the genes that have been identified by all of these methods that I have been telling you about can be put in this pathway.  And as we see, it's not going to be then just one gene, or two genes, or three genes.  Some people might have a mutation in the NRG1 gene, and another person can have a mutation in the ErbB4 gene, which you see on the bottom cell, those two proteins talk to each other.  So if you had a mutation in one or the other it's going to end up causing you the same problem.  


So this has been actually, again, in my team, a little counter-intuitive that we need to focus on the pathway, but it wasn't for a long time in our field.  People kept thinking, "Well, we're just going to have one gene, or two genes, and we need to find everybody who is going to have this one gene associated with schizophrenia."  Well, that's not the case.  We need to work more on the pathway.  


And I want to point out, down there at the bottom, on the right-hand side is a dopamine neuron.  I want to point that out because over there is where most of our antipsychotics, pretty much all of the antipsychotics that we use today for treating schizophrenia are targeting those neurons over there.  But as we have seen now, because of the advances in the genetics, we know that, in fact, it's not the dopamine, but really the glutamate that actually does regulate dopamine neurons.  But we probably need to be focusing a little bit more over here, and in fact, there are many drugs that are coming out from Eli Lilly and other companies that are now targeting this pathway over here.  So there is sort of a breakthrough.  We're coming out of this black box that we used to be in.  Now we're in a gray box, maybe.  We have a little bit of an understanding what pathways are being altered.  


But, what does that mean?  So we have candidate genes.  We knew they were going to be there, we just had to use the right tools to find them.  So they are there.  But what does it mean?  We still don't know exactly how it is that these genes are not working, how it is that they are making or causing the problems that we see in psychiatric disorders.  So one of the things that we need to do now is find mutations.  What are the specific mutations that are causing this gene to not work?  And by mutation, I mean again, that change in that DNA sequence.  So going from a CGT that I had there, to a CGA, for example, that change, just one base pair can sometimes ... not all the time, actually most of the time these changes don't do anything.  You're fine because they exist in everybody.  But sometimes if it's in the right position, that mutation can cause a change in the protein that is being made, and then that's going to cause a problem.  So this is what we need to do now, and this is actually even a smaller needle in a bigger haystack because, again, people are not always going to have the exact same mutation in every gene.  There can be hundreds of different mutations in the same gene, and some people can one mutation, another person can have another mutation.  So again, we have the problem of how are we going to find these mutations. 


And this is where I want to get into a little bit of my work.  The first grant that I got from NARSAD was to try to identify a mutation in the neuregulin 1 gene.  So working with the Costa Rican population, which I mentioned to you, is a homogenous population.   You have better chances of finding mutations in populations like these because they are genetically homogenous, so you expect that the mutations are probably going to be similar in the group of people that you're working with. 


So we started out by working with a neuregulin 1 gene.  This was a hot candidate gene.  It came out in 2002.  The first group that I identified it to be associated with schizophrenia was a group in Iceland.  Again, another homogenous population, genetically speaking.  They were the first ones to say this gene was associated with schizophrenia.  Since then, there has actually been hundreds of replications now of this gene being associated with schizophrenia in different populations.  And we actually found it be associated with schizophrenia in our Costa Rican population using those techniques that I told you of genetic markers.  We found a group of genetic markers associated with schizophrenia that were on this gene.  And this gene is really important.  It goes for approaching(?) neuregulin 1 that has a lot of important biological roles in the brain.  It's involved in neuronal migration, and involved in regulating how cells talk to each other.  Like I said in the other slide, it's involved in myelination.  Many different important brain processes.  


So what we did was we took a group of people that had schizophrenia, and that had markers that were associated on this gene with schizophrenia in our population, and we sequenced the gene.  What we do is just sequence every single base pair on that gene.  The latest technology that we have in this area right now is called deep sequencing.  Maybe some of you have heard of it, where we can actually sequence all of the bases in every single gene that we have in our body.  That's a huge, huge advantage, and it's going to really lead us to finding more mutations in the future years.  Right now it's still a little bit inaccessible to most researchers, it's expensive, so still what we do now is to sequence just a group of people, a small group of people, and we sequence just one gene, for example, and then we try to find mutations.  


Well, we were lucky enough to actually find a mutation in this gene.  Our group has been the only group that has found a functional mutation on this gene, and that is a change in valine to leucine in the transmembrane region of the brain.  I'm not going to go into much detail just to say that, yes, we found a mutation on this gene, and this mutation was associated with schizophrenia in our population.  So in the people in black, you can see those people are affected with schizophrenia, and 14 out of the 17 families that had schizophrenia, and had this change in G to T, the mutation was actually found in the people with schizophrenia.  So that tells us that it is associated with schizophrenia.  


And then a really exciting thing for us, is that we were able to take the 15 people in which we found this mutation, and using the excellent genealogical records that they keep in Costa Rica, we were able to find a common founder from all these people, so this really proved the hypothesis that we said that this population is a founder population.  We will be able to find mutations that were transmitted.  This is 11 generations back, to where now we find that all these people that have the mutation, and have schizophrenia came from one common founder. 


So the next thing is, again, here we go again, what does this mean?  We have a mutation that's causing a change in that protein sequence that I was telling you about, but still we don't know if it's actually making the protein not work, or work in a different way, and that is the next step, that is what we need to do now, find out if this is a functional mutation. 


And so that is the basis for my second NARSAD grant, and NARSAD was really kind to give me a second grant based on my original findings from the first grant, and now I have a grant to look and see what this mutation is doing to the function of the cells.  So here I have just a little slide showing what we can do is put this gene actually in a cell, and make it fluorescent, so that we can see what's going on in that cell when that gene has a mutation.  And that's the work that we're doing right now.  


Something else that we can do is look to see if people with this mutation have something biologically different than people without the mutation.  So this is a poster that I have outside, the work that my graduate student is doing, and we have been able to show that people with the mutation have elevated levels of inflammatory markers.  If you can see there, the people in white have the mutation, the people in black do not, and they have elevated levels of cytokines.  These are these molecules that I was telling you about that are generated by the immune system when you're under stress, and when you have an infection that can then go to the brain and cause these problems.  We have shown that these people have elevated levels of these cytokines.  
And so our hypothesis now is that the mutation, which is right there in red, that's the protein right there, is actually causing this protein to not be cleaved.  So we have to basically chop off the top part, and chop off the bottom part, and these parts then go on and do their biological thing, and affect the cellular processes, and we're hypothesizing that the protein is not getting cleaved because of this mutation, and that's what's causing the changes in the cytokine expression that we see.  In fact, there was another group in Belgium about a couple of years after we published the finding of our mutation, this group in Belgium found that, in fact, this mutation causes this protein to not be cleaved.  So that really was great.  I was real excited because then that really shows that this is a functional mutation that can have functional relevance.  


So then what do we do?  The next step that we want to see is does this mutation alter behavior?  Ultimately we are working with behavioral disorders, right?  We want to see how do these mutations, or how can they cause a behavioral change?  We cannot work with humans very well, of course.  We cannot see in their brain like Dr. Delgado was saying in trying to find out what exactly is happening, so this is where we have to go back, take a step back, and try to work with animal models.  It's easier to work with animal models in this sense.  However, you can say, "Well, how do you know that an animal has schizophrenia?  How do you know that it's hearing things, or seeing things?"  Well, we don't.  We can't tell for sure, we can't ask the animal that.  But there are certain behavioral tests that we can do.  We can put them in a cage, try to see if they are running around a lot, or if they're swimming, or different things that we can do to find out if this mutation is causing behavioral problems.  And I have another poster outside in which we're starting to work in this area and see if changing the function of the neuregulin 1 gene causes behavioral problems.  If you'd like, I can also talk to you a little bit more about how this is done. 


So I'd just like to close with this, then, the work that we're trying to do is really multi-dimensional, it involves working with clinicians like Dr. Dougherty and Dr. Delgado, working with people who are doing assessments in the brain imaging, people who are doing psychological assessments, and then tying it in with the biology so that we can get at what are the behavioral changes that are being caused by these genes.  And ultimately, the work that I am really interested in as a geneticist is trying to find out who are the warriors, and who are the worriers?  Because, like Dr. Delgado says, a lot of us are under stress, or have had an infection, or have had some environmental insult, and yet most of us don't develop a psychiatric disorder.  But then there's the other group of people that have that inherited susceptibility that have this stressor, that can then lead to a disorder.  So we need to find out who are these people, and how we can then help them.  Thank you very much. 


(Applause) 


ALAN FRAZER, PhD:  (Inaudible) 


JACKIE:  (Inaudible) I'd like to ask you ... 


CONSUELO WALSS-BASS, PhD:   Hi, Jackie.


JACKIE:  Hi.  (Laughter) You always explain things that are so technical, and so complicated in the most beautiful way.  Thank you, thank you so much.  I would like to ask, though, you were talking about stress, and when I talk to people about stress they often think they're worrying, or they think if you say "environmental factors", they think of the air quality.  They don't think in terms of total stress.  But I'd like to ask what, if any, impact is on prenatal stress such as prenatal drug exposure, or any of those kind of factors that were sort of discussed earlier, but does it have an impact on the development of this?


CONSUELO WALSS-BASS, PhD:  Yes, absolutely.  In fact, prenatal stress is considered now to be one of the major environmental causes of schizophrenia in terms of whether they were, you know, bereavement, depression, or infection during the pregnancy that can lead later to behavioral problems.  So there is a lot that we can do maybe to reduce stress.  I'm not saying that we can actually cure these disorders by reducing stress, but there are a lot of studies out there that have shown that if you can in some way control your stress in terms of controlling your environment, that can lead to reducing your symptoms, or reducing the risk.  If you take extra care during pregnancy perhaps you can reduce the risk a little bit.  I'm not going to say absolutely, but there is some control that you have. 


JACKIE:  Can you take a question from Jacob?


CONSUELO WALSS-BASS, PhD:  Sure. 


JACOB:  What percent of the earth has schizophrenia?  


CONSUELO WALSS-BASS, PhD:  I'm sorry?  


JACOB:  What percentage of the earth has schizophrenia?


CONSUELO WALSS-BASS, PhD:  What percent of the population? 


JACOB:  Yes. 


CONSUELO WALSS-BASS, PhD:  Currently?


JACOB:  Yeah.


CONSUELO WALSS-BASS, PhD:  It's about 1 to 2 percent of the population.  


JACOB:  All right.  Thank you. 


CONSUELO WALSS-BASS, PhD:  So right now we have about 2 million people living in this country with schizophrenia.  


JACOB:  Thank you.


WOMAN:  Since all the mental illnesses are kind of interwoven together, when one starts out with a diagnosis of manic depression, and within time, does that ever then perhaps because of extreme stress factors can come into a form of schizophrenia because everything is so related from manic depression to affective schizoid, and then you begin to wonder what exactly is the diagnosis.  But does it travel that way, that if some incident of travel, or it's been extremely stressful, that person then coming from one country to another, can that affect that particular first diagnosis when a person was quite young of manic depressive, turn into say when that person gets to be 50 years old, become schizophrenic because of the more stress factors that have occurred in that person's life environmentally?


CONSUELO WALSS-BASS, PhD:  Well, there could be different issues.  First of all, there are a lot of problems, like I say, in the way we currently diagnose these disorders, so sometimes it's hard to say whether a person is schizophrenic or bipolar because of the overlap in symptomatology.  So it could be that there was a misdiagnosis in the first place, but then in terms of the environmental question, yes, a lot of times these environmental stressors occur later in life, like, for example, drug use, or alcohol use, or stressful event that happened, that can then trigger the disease.  So, you know, the environmental stressor can definitely occur later in life.  


WOMAN:  Okay, thank you.  


ALAN FRAZER, PhD:  Thank you. 


(Applause) 


ALAN FRAZER, PhD:  Okay, we're going to take a 15-minute break.  There still is some coffee, and some Danish out there, and then we're going to reassemble.  The whole purpose of the panel discussion will be to answer any general, specific questions that you may have about psychiatric illnesses, and their treatment.  So we'll ring a bell and see everybody back here in about 15 minutes.

(END OF TAPE)

