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Background Conversation)


ALAN I. GREEN, M.D.:  So the next topic we have is, What Does Nicotine Have to do With Mental Health?  And our speakers are David Bucci and Mary Brunette.  And first let me just introduce David.  He's an associate professor of psychology at Dartmouth College, in the Department of Psychology and Brain Sciences, based in Hanover.  David graduated Wesleyan and University of North Carolina Chapel Hill.  Did his doctoral training at Brown, and was at the University of Vermont.  And then came here in 2004 as an assistant professor in the Department of Psychology.  More recently has been promoted to a tenured faculty position in Dartmouth College, as an associate professor.  I came here just a little bit before David, when I came from Boston, and met David.  He's just a fabulous guy, as you can imagine, he's been promoted so quickly.  I think Jim King better watch out; he may be president of Dartmouth before (Overlap)


DAVID J. BUCCI, PhD:  No thanks.  


ALAN I. GREEN, M.D.:  So David has recently received a lot of funding, including an award from NARSAD.  And he's going to tell us a little bit about that award.  He was given a named fellowship from NARSAD, the name of which I can't recall, but it is a named fellowship, which is an honor, in addition to getting that award from NARSAD to having a named award.  And some of the people at Dartmouth have named awards.  But, David, it's a pleasure to have you with us.


(Applause)


DAVID J. BUCCI, PhD:  Well, my day job is to be lecturing to about 150 undergraduates in a room many times this size, and so I (Inaudible) use the microphone, so, if not, just (Inaudible), you're in charge of the back, if you can't hear me, let me know.  So thank you, Alan.


ALAN I. GREEN, M.D.:  What did you say?


DAVID J. BUCCI, PhD:  I said thank you, Alan.  Thank you, Alan, for the chance to speak today.  I'm honored to be here.  Thank you for all being here.  The turnout is just fabulous.  What I'm going to talk about, along with Dr. Brunette, are some new directions and new research in mental health, particularly related to mental health issues that Alan and Stephen were talking about so far.  And we're going to focus particularly on nicotine.  And in two different ways.  So, as you've heard, nicotine is one of several substances that are used quite often in persons with various forms of mental illness.  So we're going to speak a little bit about how do we undo that; how can we treat the substance abuse problem that's been so prevalent and rampant in mental health (Inaudible) with these mental health issues?  But also what I'm going to focus more on is how do we take what we understand about how nicotine affects the brain and affects our behavior, and perhaps exploit that to come up with some new treatments, some new designs for treating mental illness.  So that's where I'm going.


And so Alan set me up very nicely here, in talking about neurotransmitters and some brain pathways.  And so the question here, on this slide, is simply how does nicotine affect the brain?  Presumably, it's highjacking or mimicking the effects of some other brain chemical.  And indeed it is.  So here, on this picture, is simply a sagittal view of the brain, like if you cut right through the two hemispheres and opened one up.  And way down here, towards the brain stem (Inaudible) area of the brain, there are some brain cells that make and release a neurotransmitter called acetylcholine.  (Inaudible)  And so acetylcholine is made and it's released throughout many, many different parts of the brain.


And as Alan described ... again, thank you for the (Inaudible) here is a synapse, a junction, between two brain cells.  And the nerve system is all about communication.  In fact, a signal arising from this cell (Inaudible) somehow jump across to this next cell.  And it does this through the release of chemicals.  Of neurotransmitters.  And acetylcholine is one of them, just like dopamine, serotonin, and some of the others we've already talked about.  And so down here, this figure is simply showing a so-called receptor for acetylcholine.  And if this is sounding like gibberish to you, here's a good analogy.  This is very much like that lock-and-key sort of thing.  So if you lock the receptor, the key is acetylcholine.  If you put a key in a lock and turn it, something happens.  Similarly, this receptor protein that exists right here in this cell, acetylcholine ... abbreviated ACH here ... will fit the binding site, and open this channel and cause something to happen in the cell (Inaudible) just like a lock and key.


And the way (Inaudible) works, literally, is by mimicking the effects of this endogenous or naturally occurring neurotransmitter called acetylcholine.  And this nicotine will come in here and bind to the same site.  To these receptors.  (Inaudible)  So nicotine basically bombards brain systems that have these receptors (Inaudible) and get these things to work, much like acetylcholine does.  (Inaudible)


So let's step back.  What's the normal role of this acetylcholine stuff in the brain?  Alan talked about dopamine and rewards.  Well, in terms of acetylcholine. It has dramatic effects on regulating cognition.  And by that I mean aspects of attention; whether we're paying attention to (Inaudible) everybody just had a break, so you are and your acetylcholine is doing its thing.  Not surprisingly, it also modulates our learning and memory.  Of course, if we block acetylcholine, we would predict and we observe very specific deficits in forms of attention and specific forms of learning and memory.  For instance, the working memory that Alan described earlier.  That's what acetylcholine usually does.


And so I think not surprisingly, then, if nicotine is mimicking the effects of acetylcholine, one of the multitude of effects that you can get from using nicotine products is an increase in attention, and alertness, and concentration; an enhancement in learning.  That's one of the benefits.  That's one of the reasons perhaps why some people like to use nicotine-containing compounds.  And I know my own (Overlap) smoked a tremendous amount, and she did it exactly for these reasons.  That's what she said, "I need a quick brain (Inaudible)


So perhaps, if we now turn to schizophrenia, as Alan pointed out, there's a multitude of dysfunctions and (Inaudible) problems, etcetera, in schizophrenia.  He talked about hallucinations (Inaudible)  But as was mentioned, there's also a pretty good list of cognitive problems in schizophrenia, including some things that we just talked about ... forms of memory, working memory, keeping information in your mind for the short term; attention, people have problems sustaining their attention over long periods of time with schizophrenia.  By the way, you can not (Overlap) schizophrenia, they also (Inaudible) other forms of mental illness, and I'll come back to some other forms in just a little bit.


And so one question that arises is perhaps nicotine use, in mental illness, provides some relief for people.  Perhaps my (Inaudible) advisor had a mental illness, and she didn't know it, and she was getting (Inaudible) I wouldn't say that in her presence.


(Background Conversation)


DAVID J. BUCCI, PhD:  So a related question is, is there some inherent problem ... Alan spoke very nicely about the strong evidence for genetic problems in schizophrenia and biological problems.  Well maybe, in schizophrenia, perhaps this is a baseline problem with how acetylcholine works.  And maybe nicotine use makes up for that.  So these are some ideas (Overlap) try to explain why people with schizophrenia or other mental disorders ... I'll talk about attention deficit disorder in just a little bit ... smoke so much, so much more than the general population.


So there's a little bit of background.  And, again, Mary Brunette's job and mine is to tell you about some new directions in research; some new areas that perhaps we could tap to get some therapy for mental illness.  So one I wanted to tell you about is one that has to do with the (Inaudible) that NARSAD is going to do.  And here is an observation that's been in the literature now for about ten years, that in persons with schizophrenia, they have an elevation in another type of brain chemical called kynurenic acid.  And we don't know a lot about this.  In fact, I camped out on Dr. Green's doorstep for a couple of years, and tried to get his attention, and say, do you know anything about this?  This might have something to do with schizophrenia.  He said how do you spell it?  He didn't really say that.  But that's the general idea.  But not many people know about this or how this might pertain to schizophrenia or other forms of mental illness.


But the kynurenic acid is increased in the brains of people with schizophrenia.  Interestingly, this chemical blocks acetylcholine.  So I think you can probably see where we're going here.  A very simple question comes up.  Do people with schizophrenia perhaps use nicotine to alleviate this problem?  I'm a pretty simple person; I like simple question, and that seems like a pretty simple and direct one to me.


And again (Inaudible) is that nicotine can mimic the effects of acute and cause activation of brain cells.  Kynurenic acid will block that.  It will block the (Inaudible) acid and acetylcholine.  So perhaps nicotine is used to somehow remedy that.  A simple question.  So again (Inaudible) video clip (Inaudible) a woman who said that NARSAD allowed her the funding to pursue areas that seemingly nobody else is interested in funding, it's a little too high-risk.  And that exactly applies here, because in fact no one, to my knowledge ... with the exception of one study, here or there ... has really looked at the (Inaudible) effect of this kynurenic acid stuff.  We've known how it worked on the brain.  We've known for about ten years.  But no one has studied behavioral effects.  And that's what I was trying to do through this NARSAD grant.  And so we're looking at the effects and the contributions of kynurenic acid to the cognitive dysfunction in schizophrenia.


And so I just wanted to cut to the chase, and tell you what we've found.  We've published a few studies, so far.  (Inaudible) we raise levels of kynurenic acid in the rat brain, we get the deficits that largely mimic the sort of cognitive deficit that occurs in schizophrenia.  And one thing that I'm not sure was pointed out yet is that these cognitive deficits of schizophrenia are extremely hard to treat, and are largely not affected by most of the current treatments that are out there.


And so we found back ... and I think it's (Inaudible) here ... but if we elevate kynurenic acid, we impair certain forms of memory like (Inaudible) in a context, a place.  And people with schizophrenia often have a specific problem with that form of memory.  Not so much (Overlap) objects or individuals, but the place.  The context.  And we saw that kynurenic acid does that.  We also found effects on various forms of attention, particularly the ability to filter out, ignore, stimuli that are unimportant.  And again a hallmark symptom of schizophrenia is distractedness.  And so (Inaudible) hearing things, making something out of noises or cues in the environment that you really shouldn't be attending to.


Interestingly, again, we wanted to make sure that perhaps we just weren't irritating the whole, entire brain, every classical functioning (Inaudible)  We found that kynurenic acid levels, when they're increased, do not affect other forms of memory, so this is good.  Nor does it affect social behavior in rats.  And there's another area that I think is under-studied, in terms of schizophrenia, is the social dysfunction.  Social behavior.  Withdrawal.  And so, by elevating kynurenic acid, we found effects on these memories, these attention problems, but not so much on social behavior.  We were a little disappointed about that; we thought we could maybe pursue some new avenues there, for  treating social interaction problems.  On the other hand, having some negative findings and some positive ones makes us a little more interested and happy that our results are specific and not just, across the board, causing some brain problems.


So what about clinical applications?  Can we go forward with this?  So Thomas Shores(?), who's down at the University of Maryland, is one of two laboratories, literally, in the world who have studied the biochemistry of this molecule, who discovered that it's elevated in schizophrenia, in the first place.  And so here's a paper, an abstract entitled, from a recent paper that he published, investigating manipulations in the enzymes and the pathways that result in this kynurenic acid increase.  And perhaps making some new designer drugs to target this kynurenic acid problem in particular.  And they've made some headway on this.  It turns out that, perhaps you're familiar with the term COX inhibitors, or you've seen some press lately.  These sorts of drugs also might help reduce kynurenic acid with (Inaudible)  And so initially (Inaudible) kynurenic acid levels is perhaps one new directions in terms of coming up with new treatments.


Speaking of new directions, I just wanted to mention one more area of research to you.  This is sort of outside the realm of our NARSAD funding, but related nonetheless.  Again, nicotine use is also rampant in other forms of mental illness, and particularly in people with ADHD.  Of course, those that are first diagnosed with ADHD are usually young kids.  And so here is a situation where very young people are using a very potent product, nicotine, during development ... the brain hasn't fully developed yet ... that is certainly not a good thing.


And looking at the effects of nicotine and acetylcholine on memory and attention is great.  We know a lot about that.  But what about other forms of behavior?  So, for instance, people with ADHD have a specific problem in controlling their impulses, inhibition, disinhibition.  They can't not respond to something.  And so some colleagues, up at University of Vermont, have started to look at nicotine and disinhibition behavior.  I'm I just wanted to give you a quick example of how one might do that.  So they used this interesting task called a stop(?) single tap.  Very simple.  The subject sits in front of the computer screen.  When a letter appears, they press the button to indicate the (Inaudible).  And it appears very quickly, for a very short period of time, and they respond very quickly.  So the kids get a little bored with this, and they've got about 1,000 trials in 15 minutes, just hitting that key very quickly, then the visual cue appears.  And, once in awhile, an auditory cue (Inaudible), and in those trials, despite the fact that you now see this letter you're supposed to respond to, you have to stop and pull back and have(?) response.  


And what our colleagues in the University of Vermont have found, using this task to study people with ADHD, is that nicotine is helpful.  Let me show you a little piece of data.  So here, in people with ADHD, they need a lot more time to be able to hold back with (Inaudible) responsiveness task, (Inaudible) placebo, saline (Inaudible) 275 milliseconds.  Most people do way down here around 180 milliseconds.  That's the time between the stop signal and the go signal in this task.  This is a measurement of how well you can inhibit.  And so people with ADHD need a lot more time.  (Inaudible Portion)


So what they found is that if you treat someone with a nicotine patch, who has ADHD, you can bring down his level much closer to normal.  But the idea is certainly not to get people to smoke.  We're not suggesting you start smoking to do this.  But that's probably perhaps one of the effects that nicotine is having in these young people who are smoking, helping them through inhibition.  Perhaps.  Interestingly ... this is the latest research, I just have it on the bottom here ... literally just coming out ... is that this effect of nicotine on disinhibition seems to be most dramatic in girls.  You might say well, I thought ADHD, it's mostly boys, right?  It is.  But in girls who are diagnosed ... and there actually are quite a few of them ... these inhibition problems are even more severe, usually.  And nicotine seems to really help them.


So now we're starting to get into some interesting ideas about sex differences, not only in mental illness, but also treatment in lot of people who use (Inaudible) substances.   So to line this up, we're going to come back to clinical patients, and new pathways, and new directions for research, I think, looking at how nicotine affects the brain and the behavior will inform us quite a bit on why people smoke in the first place.  And, of course, I'm telling you about some of the effects of nicotine, but certainly not all of them.


And the idea, again, is not to get people to smoke, but perhaps we can, and literally have developed some very specific and, importantly, non-addictive drugs that will tickle this very same receptor, that if people can take and get the benefits of nicotine but without having to smoke, and have all the addictive problems, and cancer problems, etcetera.  That's all I have.


(Applause)


ALAN I. GREEN, M.D.:  Let's move on, and then we can take questions after.  The next speaker is Mary Brunette.  And Mary Brunette is a psychiatrist in the Department of Psychiatry, here at Dartmouth.  She's an associate professor of psychiatry.  Went to Lewis and Clark and then to Oregon State University Health Sciences Center for her M.D.  She came here for training, and has been here, to our benefit, and hers, I hope, ever since.  And Mary is absolutely terrific.  Her work is based in 

Concord.  Her office is at the office of the Psychiatric Research Center, which is part of the department in Concord, in one of the old buildings on the state hospital grounds, actually.


And she's been focusing her work on many different issues.  She's been funded by NARSAD.  She'll be telling you a little bit about that work with NARSAD.  When I came here, in late 2002, from Boston, I met Mary Brunette.  And she and I started working together.  She's just a terrific collaborator and partner.  And some of the work that I was talking about, she is involved in.  She is also, by the way, the Medical Director of the Bureau of Behavioral Health for the state, so, a position that our friend Steve Bartels had before that.  She's now corrected everything that Steve did.  (Laughter)  He can take a little razzing.


So Mary has a number of hats.  You've heard about the RAISE project that she was talking about, this early intervention or first-episode treatment project.  She's involved in that.  She's involved in projects related to smoking cessation, and I think we're going to hear about that today.  So it's my pleasure to introduce Mary Brunette.


(Applause)


MARY BRUNETTE, M.D.:  Thank you.  I'm going to focus on nicotine today, although I do do a lot of other things.  But I just wanted to stay, before I start, that I had my NARSAD award in the year 2000, when I was really just starting out in my career in academic psychiatry.  And it funded me to do a little ... my first study of my own, and I was able to get my hands wet, so to speak, and really get involved in a project that was exciting to me.  It really got me hooked on research.  So I'm really grateful to NARSAD for providing that kind of funding, both to young investigators, but they also provide awards to people in the middle of their careers and later in their careers.  And all of these scientists that are funded by NARSAD are really working to make the lives of people with mental illness better.  So my hat is off to NARSAD, and thanks to you for coming here today to hear about our work and to support us and NARSAD.


I'm going to take off where Dr. Bucci left us.  He was looking more microscopically at the effect of nicotine in the brain, both of rats and of humans; and I'm going to take the bigger picture here, and help us think about the big picture.


(Background Conversation)


MARY BRUNETTE, M.D.:  So these are some pictures, just to show you how long humans have been interested in tobacco.  The picture on the left is a Persian woman, smoking tobacco from a hookah, several thousand years ago.  So we've been interested in tobacco for a long, long, long time.  And the picture on the right is your typical, handsome Marlboro man, from a picture that I think was an advertisement in the nineties.  Humans have been smoking tobacco for a very long time.  But it probably peaked in the last century, probably around the fifties.  This graph shows cohorts of men, born in the U.S.  The first line there is the cohort born around 1905 to 1915, and then every 20 years or so you can see the next cohort.  And you can see that the rates of smoking really peaked in the fifties.  And, at that point, scientists were starting to get the link between smoking tobacco and health problems, such as cancer and heart attacks.  And a public health campaign was put into effect, to try to educate the American public about this.  And over time, the next 20 or 30 years, we started to get it, and people started quitting smoking, and they started starting to smoke less.  You can see that the rates of smoking here, as we move into the seventies, are down, especially among men who had a high school education or more.


And you can see down here that people who had less than a high school education did not benefit from that public health campaign.  They continued to start smoking, and they did not quit as much as educated men.  And the same took place among women; although, women weren't quitting as much, and they were starting to smoke more.  As women's lib came about, the good news is that women got a lot of rights; the bad news is that we got legal access to substances, and it became okay for us to be using substances.  


The other group that did not benefit from a public health campaign to address smoking are people with mental illness.  This slide shows you data from a survey that was done in the early nineties, called the National Comorbidity Survey, that took place in about 4,500 Americans.  And one of the questions they asked about was, are you a smoker, and if you're a smoker, or, well, did you smoke in the past and did you quit?  And you can see here that people without mental illness, about 40 percent of them said they had smoked at some time in their life.  Another 40 percent of them had quit and become a non-smoker.


All of these bars are people who had some sort of mental illness.  And the green bar are those people who said that they had ever been a smoker.  You can see the rates are much higher.  And the rates are highest on the right there, among people who have psychotic illnesses, or bipolar disorder, or a drug-use disorder of some sort.  The grayish bars here show how many people had smoked in the past but quit.  And you can see the rates of quitting smoking are lower; and they're lowest, again, for this group here that's significantly less.


So the result is that, right now, recent surveys show that although in the U.S., about 20 percent of people smoke, actually among those without mental illness, it's only about ten or 15 percent of people who smoke.  But among those with mental illness, the rates range from 40 to 90 percent, depending upon what type of mental illness you have.  So people with mental illness are smoking at higher rates, and we have not been able to help change the situation yet, but we're working on it.  And that's what we're going to tell you about today.


Not only are people with mental illness more likely to smoke, but the severity of their dependence on nicotine is higher.  This slide just shows you some data showing that people with schizophrenia and mood disorders have a higher nicotine requirement than those who didn't have a mental illness; so they smoked more cigarettes.


(Background Conversation)


MARY BRUNETTE, M.D.:  Why are people more likely to smoke and less likely to quit?  Well, you've heard a lot, from Dr. Bucci, about cognition.  And I just wanted to show you some data that comes from studies looking at humans who both have schizophrenia and don't have schizophrenia.  And research does demonstrate that among people who are not smokers, if you put a nicotine patch on their arm, they will demonstrate improved attention and improved memory, on various tests.  Not all tests.  And for some of the improvements, it's not drastic, but there are some improvements that you can see.  And I'm going to walk through this fairly quickly, since we're a little behind today.


The other really interesting thing about nicotine is that it appears to also improve our ability to pay attention to rewarding stimuli.  So back to what Dr. Green was talking about, we know that among people with severe mental illness ... schizophrenia, severe depression ... there's a problem experiencing joy or enjoyment in life.  That's one of the symptoms that people experience.  This is terrible for folks that they can't anticipate and (Inaudible).  It turns out that the same kind of thing ... if you do laboratory studies where first you measure people's ability to pay attention to a rewarding stimuli, and then you put a nicotine patch on their arm, and you test them again, there's an improvement in their ability to pay attention to rewarding stimuli.  So this just shows you some data demonstrating that.  So you can see, on the prior slides with nicotine, and then the other guys who get placebo.  So this is very intriguing.  This may be another reason why people with mental illness are more likely to abuse nicotine (Inaudible).


So we've talked a little bit about biological reasons, although we haven't gone into a lot of detail.  It's clear now that if the brains of people with schizophrenia have different numbers of nicotine receptors in them; that there may be overlapping vulnerabilities to addiction, including to nicotine overlapped with a vulnerability to developing (Inaudible). And then talk some about the outcome of these biological differences is that there may be psychological differences, that you get more reinforcement from nicotine.  So if I have schizophrenia, and I have more trouble paying attention ... or perhaps if I had ADHD and I had more trouble paying attention, and I use nicotine, I get improvement in my cognitive problems.  That's positive reinforcement.  And it's more reinforcement for me, having a mental illness, than it would be for my neighbor who doesn't have a mental illness.


There are also significant reinforcement issues that come up.  Most folks who have a serious mental illness need to take a medication, over the long term, to help them manage symptoms.  (Overlap) medications are excreted after they're broken down in your liver by enzymes.  And these enzymes, some of them, get revved up by the aromatic hydrocarbons in the smoke of smoked tobacco.  So these are some of the chemicals in the smoke that basically turn on the engine of your liver, so it chews up medicines faster.


So if you're a regular smoker and you take medicines, you may need a higher dose of these medicines, in order to get the same effect from them.  So if you quit smoking, suddenly the blood level of your medicine may go up, and you may experience some uncomfortable side effects.  And that would be a negative reinforcement to quit smoking.  So that may occur not in everybody, because it's not all medicines that are affected this way, but that (Inaudible). 


And then there's a strong social, and then a cultural piece to smoking in folks with mental illness.  The mental health field has, in my opinion, not taken smoking very seriously among people with mental illness, for the last 40 years, which we're changing now.  And the work that was described today is moving this change forward.  But, for many years, many treatment providers would tell people, oh, don't worry about that.  Or they'd say to themselves, well, that's all they've got; you know, we shouldn't advise them to quit because, gee, he likes to smoke and why should be taking it away from him?  So (Inaudible) have been negligent.  


If everyone within that group of folks smokes, and you're hanging around with these people as your peers, it's really hard to be quitting when everybody around you is smoking.  And there's a lot of literature showing that, in general, that the peer influence for smoking and for quitting is strong.  People tend to smoke together, and then they tend to quit together, believe it or not.  So if we're going to affect people's ability to quit, we're going to need to really attend to these environmental factors.


So we've talked a lot about some positive aspects of nicotine.  So why don't I just encourage people to smoke?  Well, this is the reason why.  You all know, I don't need to tell you, that tobacco smoke causes a variety of deathly illnesses, including cardiac disease, vascular disease such as stroke, a variety of cancers, and so on.  So I just wanted you to see here, here's lung cancer, stomach cancer.  This is coronary heart disease.  Cerebrovascular disease.  (Inaudible)  You can see people die from smoking, every day.


I showed you this slide, to break it up, to show you that there are some racial and ethnic differences in the impact of smoking.  Even though African Americans are less likely to be smokers, in this country, they're dying of smoking-related illnesses at higher rates, disturbingly.  And that may have to do with socioeconomic factors and access-to-care factors that I'll show you that in a minute.


The other high (Inaudible) health group around smoking illnesses are people with serious mental illness.  Dr. Bartels was telling you about this epidemic of early mortality among people with mental illness.  This is data from Massachusetts, showing death due to heart disease.  And look at this.  The red bars are people with mental illness.  The yellow bars are people without.  Among young people, the rate of dying from cardiac disease is five times greater among people with mental illness.  It's very disturbing.  This data is not controlled for socioeconomic status, so the difference would probably be smaller if that was controlled for it, but nevertheless it's big.  We think part of this is related to obesity problems that Dr. Bartels was talking about, and that these were (Inaudible) with his research.  The other piece of it is smoking.  Smoking causes heart disease.  And heart disease kills.  So we need to talk about this.  Cutting down helps, but it's not enough, especially if you cut down to that gigantic size cigarette.  


I've talked with you a little bit about who is less likely to quit.  And you probably could have guessed this from hearing Dr. Bucci talk about some of the cognitive effects of nicotine.  The people who aren't quitting are those who may be benefitting more from the cognitive effects of nicotine, although, maybe not.  The people who don't seem to be quitting are those who are not ... like women, those who are not married, those who are unemployed, those who have lower education, those with higher nicotine dependence and those with mental illness.  So these are the people ... we need to figure out how to do a better job.  As the healthcare field, we need to do a better job in helping these people get off smoked tobacco.


This is showing a little bit more about the rate (Overlap) differences in treatment provision that we need to overcome.  But first group of bars are, did the doctor ask whether you smoke?  You can see there are racial differences on (Inaudible) Caucasian, African American, Hispanic.  Did your doctor recommend that you quit?  Bigger racial differences.  Did you use elements(?) based smoking cessation treatment in your quit attempt?  Even bigger racial differences.  So this is something that the healthcare field needs to tackle.  How can we do a better job?


This is showing you data from New Hampshire.  Bob Drake and our group at the Psychiatric Research Center have been following a group of people with severe mental illness and substance use disorders for almost 20 years.  And for 15 of those years, we asked about smoking.  We asked people, you smoke?  Did you try to quit?  A few other questions.  And Joel Ferrin(?) and (Inaudible) took that data, and looked at it over 11 years, and what we found was that a lot of people were not honest.  Almost everybody wanted to quit.  Over 80 percent said they had tried to quit at some time over those 11 years.  But when they quit, the average length of abstinence after a quit attempt was only six weeks, and then people relapsed back to smoking.


So over the long haul, the green are the percentage of people who were smokers, each year, when we interviewed them.  The red are the people who were ex-smokers, so they used to smoke and they had quit ... you can see there wasn't much improvement.  A small percentage of people were able to quit and stay quit.  We found, when we looked at this data, that nobody was able to access evidence-based smoking cessation treatment, and that may be one of the reasons why their success at quitting was so poor.  So what is evidence-based smoking cessation treatment?


There's been a lot of research that's been done on smoking cessation treatment in the general population.  And this data comes from a report from the U.S. Department of Health and Human Services.  It pulled together all of the research and combined it, and provided a lot of summaries about smoking cessation.  And what we know is that medications really help a lot.  And then when you combine medications with counseling, that  teaches people how to deal with the cravings you get, how to plan for a quit attempt, once you quit, what do you do when you get a  craving ... when you combine medicines plus the counsel treatment, the effect is even better.


So you can see here ... this is for medicine alone ... nicotine replacement increases your ability to quit one and a half times.  High-dose nicotine replacement increase doubles your chance of quitting.  There's medicine, bupropion and Xyban, also about doubles your chances of quitting.  If you combine Xyban plus nicotine replacement, your chances are even better.  And there's a new medicine called varenicline or Chantix, that's a nicotine partial agonist; that triples your chances of quitting when you have a quit attempt.  So you can see these are helpful medicines.  And then when we add behavioral treatment to it, it's even more helpful.


Now, there's been some work looking at these treatments among people with mental illness, and there's this growing body of literature to suggest that these also work among people with mental illness.  So the current recommendation is that we provide medication and behavioral treatment to smokers with mental illness who want to quit.  Now, the problem is many people with mental illness say, and actually we've asked them; we've done studies talking with people with mental illness in depth about their smoking, what they think about it, and what they think about quitting.  And what they typically say is, yeah, I want to quit, but I don't want to take another medicine.  I'm already on all these medicines.  I don't want another medicine.


We've also learned that while people with mental illness understand that smoking is bad for them, they don't understand the true ... all the (Inaudible) details about how bad it really is, and they don't understand that there's this 25-year life expectancy gap.  And when they hear about that, they change their minds.  They're much more interested in accepting and using evidence-based smoking cessation treatment.  So there are two studies, right now, that were conducted by our colleagues down at Harvard, demonstrating that if you provide people with counseling or education, and give them the real facts about smoking and mental illness, and what treatments can do for them, it gets them quite motivated to attend a treatment session and get started.


The problem is ... well, you all read in the paper yesterday that the $50 million (Inaudible) the Department of Health and Human Services is putting in place for New Hampshire.  That Department of Health and Human Services funds services for this population, and they are strapped.  They are dealing with all the problems, and so smoking is kind of on the bottom of their list.  And they don't have the time to get trained to do some motivational counseling or to provide education.  And they're not motivated to do that.


So the challenge is, within the U.S. system right now, how can we help get people motivated in a cost-effective and timely way?  And that's the issue that we've been tackling.  How do we make people with (Inaudible) smoking cessation treatments that work?  And what we've done is, we've kind of tried to learn from our neighbors in internal medicine here, and in surgery here at Dartmouth, who have been using these things called decision support systems.  Has anybody heard about decision support systems?  Some people are nodding their heads.  Those are systems to provide people information in a concrete way that people can understand, about a problem such as smoking, or such as breast cancer, and about the treatments, that helps people have enough information and motivation about it to engage with a treatment provider, in order to initiate treatment.


They're often provided electronically, because technology provides a really easy way to make a lot of information available rapidly and cheaply, and a lot of research has shown that when you use these as a support systems, outcomes related to the health problem are better.  Now, the assistance can be really tailored for a particular population, such as people with mental illness.  And we are developing one that is tailored for people with severe mental illness, who have cognitive deficits; because it turns out, if you're on a web site, it's kind of complicated.  And I don't know about you, but you open up the web site and you want to learn something about your health problem, and it's kind of hard to navigate around.  You don't exactly know where to click.  And once you get two layers deep, you're like, how they hell do I get out of here?  I want to go back to the home page.  


So research has been done, especially among people with schizophrenia.  Are they able to navigate a typical web site?  And it turns out, not necessarily, especially if they're that person that has those cognitive deficits.  So what we've done is, we've developed a very simple, linear, computerized program that can provide both information, and also some simple exercises that are really personalized that allow people to put in their own ideas, their own values, their own information, and get feedback from the computer program that's very motivated; that helps people become motivated to quit smoking and motivated to use treatment.


And, amazingly, if you set it up so it's really usable, it doesn't take any clinician time to use it.  So it's basically free, once you put it out there.  So that's good news for a public mental health system that's strapped for dollars.


So we've done some initial testing with our partners at Thresholds in Chicago, where we work with a group of inner-city folks with serious mental illness, who have very little past experience with computers.  And we've found pretty positive results among people who sat down and used this decision support system for an hour.  Within the next two months, 70 percent of them had met with a treatment provider or attempted to quit smoking.  So we were able to get people really activated, and (Inaudible).  Our control group also has done a quitting activity.  A third of them also did something.  But what we found was that our baseline interview asked people a lot of detailed information about smoking, and we think that actually ... just asking people about smoking gets them motivated.


So new directions.  We're going to continue with this line of research, here at Dartmouth, trying to further develop our decision support system.  We have some funding in particular to make sure it has information that is designed to be helpful to African Americans and Latinos.  As you saw, that that's a real disparity group around the health impact of smoking.  And we're really interested in testing out some sequenced treatments, where not only do we use this electronic tool to get people motivated for treatment, but then we test some of these evidence based treatments that you saw earlier, in these real-world mental health systems, to see how where they work, and treat them to make sure that they work well for people who have severe mental illness.


And there's a whole variety of other really interesting research going on around (Inaudible Portion) that Dr. Bucci alluded to.  Can nicotine help with (Inaudible) or nicotine-like chemicals?  Can they, could they improve the ability of people to experience reward?  And could they help with some of the ... the term they use is anhedonia, or there's a lack of ability to experience joy?  Could nicotine or nicotine-like chemicals help some of that?  Could they reduce the vulnerability to other addictions?  Lots of interesting questions that we don't yet know the answers to that we'll be looking at.


So I'm going to wrap up there.  I don't know if we have time for a few questions before we move on.


ALAN I. GREEN, M.D.:  Thank you, Mary.


(Applause)


ALAN I. GREEN, M.D.:  We have a couple of minutes.  Are there any questions about ... I know David Bucci has to run.  He tells me that, in fact, he is having dinner with President Kim, so I think he's (Inaudible).  I just imagined that he was trying to take his job, but actually ... He has to go to a birthday party, so he's going to have to leave.  Any questions about this section?  Yes, please?


MAN:  (Inaudible) I'm still not 100 percent sure, does nicotine ... you talked about the rewards of the nicotine and delivered through a cigarette, primarily.  Or they went to the patch or they went to the gum.  From everything you said there, it's a positive reward for somebody that has (Inaudible) chemicals to make them feel better.  Correct?  Okay.  So simply because cigarettes are an easier form of that delivery system, if we went to another delivery system, would that, in terms of a better (Inaudible) or something like that, a better solution?


DAVID J. BUCCI, PhD:  Well, maybe and maybe not.  As I mentioned, when people do this together ...


MAN:  That was my second part of the question.


DAVID J. BUCCI, PhD:  I'm in a psychology department for good reason.  One is, you know, that the social effects and the drug use and those sorts of things are tremendously powerful.  So you raise a great question.  You would be missing on perhaps that social, psychological ...


(Overlapping Voices)


MAN:  If you had to smoke by yourself, you wouldn't smoke with somebody else.


DAVID J. BUCCI, PhD:  Yeah.  Maybe you could speak to that.  I can speak to in terms of the laboratory, in terms of the brain chemistry.  That gets toward the same thing.  But in real life, I think that's a good question.


ALAN I. GREEN, M.D.:  I might also comment that some of the aromatic hydrocarbons that Mary Brunette was talking about have MAO inhibition as part or it.  Monoamine oxidase inhibitors, which, by the way, are antidepressants.  So one thought that I've had ... we've never talked about this ... whether or not the tobacco smoke ... obviously, it's not only the nicotine; I mean, nicotine is part of it, obviously an important part ... but could there be other aspects of tobacco which are not carried in a nicotine replacement patch or Nicorette gum.  That's something I've actually been interested in.  I don't know if you have a thought about that.


MARY BRUNETTE, M.D.:  It's an obvious question and it's a really good one.  And as clinicians, we struggle with what do you tell a patient who says, all right, well, how about if I just do a nicotine gum or a nicotine patch forever?  I don't think we know what the long-term consequences are of that, but we think nicotine is pretty safe.  Certainly we don't believe it causes the lung disease and heart disease and the cancers that smoked tobacco causes.  Our research ...


MAN:  (Overlap) stand around and hand gum to each other?


(Overlapping Voices)


MARY BRUNETTE, M.D.:  There are some studies now looking at what is the effect of long-term use of a nicotine patch, for example, or of this medicine varenicline.  Right now, there are research studies that have demonstrated that long-term use of varenicline has been safe and effective, using it for a year.  There's one study going on right now that Ethan Evans(?) is running, looking at use of (Inaudible) for a year in people with schizophrenia.  So we'll know more, soon, about that.  But mostly we don't exactly know yet, except that it is probably okay to be using nicotine gum for a long time, for some people, if that's what they need to do.


ALAN I. GREEN, M.D.:  One thing that David Bucci could probably tell us even more about is the fact that nicotine receptors are modulated, changed from the action of nicotine.  So one thing that occurs is, you get essentially a tolerance to the effects of nicotine; a loss of effect over time.  So people ... and varenicline is one of the compounds that people are trying to come up with that would modulate this receptor, without directly having this effect from nicotine.  So there are lots of other kinds of interesting compounds coming along.  There was another question up here.  Yes, please.


WOMAN:  I thought that one of the problems with nicotine and the effect of nicotine on the brain in certain people with diagnosis is that it increases their addiction, the addiction issues, so that nicotine is similar to a need for cocaine.  Am I confused about that?


MARY BRUNETTE, M.D.:  Well, people do get addicted to nicotine.  There's no doubt about it.  It is, in and of itself, an addictive substance in the same way that alcohol and cocaine is.  And it's also true that ... I showed you that data that having nicotine in a system, it improves reward salience, so you pay attention more to other rewarding stimuli, which may very well include alcohol or other drugs.  So, yes, nicotine in and of itself is addictive; and, yes, it may increase people's vulnerability to other addictions.


DAVID J. BUCCI, PhD:  I think it also has to do with the fact that in terms of the substance abuse, all roads lead to dopamine.  And so there are ... not to get too complicated ... receptors on these dopamine cells that Dr. Green was talking about that are sensitive to nicotine.  And so heroin, nicotine, all of these substances come back to modulating dopamine, and that's really where the stuff that's addiction stuff (Inaudible).


ALAN I. GREEN, M.D.:  And nicotine use in adolescents ... the same issues we talked about with cannabis predisposes to more nicotine use and more other drug use, in adolescent use.  It doesn't necessarily predispose to psychosis.  So actually some people are actually worried about that.  We should probably switch.  And thank you.  I know that David has to leave.  We'll go on to the next ...


(Applause)


ALAN I. GREEN, M.D.:  So the last set of topics will be presented by Allan Gulledge and Jen Gottlieb.  Allan is a Mac aficionado, so he has to switch computers.  But Allan Gulledge is an assistant professor in the Department of Physiology and Neurobiology, here at Dartmouth Medical School.  He went to University of California Riverside, where he got his BA degree, and then his Ph.D. from University of Texas in San Antonio.  I'm very jealous of this guy, because he had two terrific post-doctoral experiences, one of them in (Inaudible), Australia.  I was in Australia, some months ago, and it's a terrific place.  And so he spent five years there.  And then he spent a couple of years in Japan, where I think his wife is today, enjoying herself with the kids.  But, anyway, he spent two years in Japan.


He came here in 2007.  And Allan's work in physiology ... he'll tell you about what he's been doing.  He recently got a NARSAD award.  He also has an NIH Image Award.  Another one of these really rising stars that Dr. Bartels and I have to be worried about, because they could take our place very soon.  Let me just introduce as well, while you're trying to get that up, Jen Gottlieb, who's going to be the next person who's sitting back there.


Jen also is a very recent member of the Department of Psychiatry, in this case, within the last year, as a research assistant professor of the Department of Psychiatry.  She went to American University in Washington, and then got her Ph.D. at the University of Montana.  And did a post-doc at UCSD in San Diego ... or a clinical internship at San Diego.  And then came to the NTH, I believe, if I have the trajectory right, working with Don Goff and some of the other people at the Mass General Hospital at Harvard.  We were very lucky that she happened to meet Tim Huser, who's a member of the Psychiatric Research Center, part of the Department of Psychiatry, and started collaborating with him.  And, lo and behold, we were able to bring her up here.  She still lives in Boston, so we don't hold this really against her.  So she comes back and forth and works at our (Inaudible) base.  And also recently got a NARSAD award.


So that if we can get the system to work, Allan is going to talk more about the physiology and the biology of treatment and cognition, is nature, nurture ... and what's the actual topic?  Anyone?  Nature, nurture ... I made up this topic, so I should be able to do it.  Biology of Psychiatric Disease and Impacts of Psychosocial Treatment.  So Jen is an expert ... some of the stuff that Mary was talking about, delivery of psychosocial treatments, and so, can you deliver a psychotherapy that affects the biology?  Or does it compensate for the biologic deficit?  And that's what we're going to be talking about, assuming that Allan (Inaudible) slides will ever work.


(Background Conversation)


ALAN I. GREEN, M.D.:  Yes.  Well, I think Mary Brunette could really comment on that, as the medical director of nuerobehavior.  (Inaudible Portion) The evidence-based treatments that we know, that are available, and that are effective for people with severe mental illness in particular, are often not being used.  But it's not only for severe mental illness.  It's also in treatment of depression in primary care.  In psychiatry, we try to help primary care doctors treat depression and anxiety disorders, and often what they tend to do, because it's all they have available, is give out medication.  If you've been following the recent stuff in the New York Times, for instance, a recent paper showed that antidepressants work just fine for people with severe depression, but they, in many cases, aren't particularly effective for very minor depression.  And in fact what tends to be more effective is cognitive behavioral therapy, or other psychotherapies.  So that's a serious problem that we have, throughout the healthcare system, which is exacerbated in the severe mental illness area.  Your slides are on.  Go.


(Background Conversation)


ALLAN T. GULLEDGE, PH.D.:  I appreciate the extended introduction.  It's my pleasure to be here today, to talk about some of the things we're doing, with the help of NARSAD, to understand kind of the systems in the brain that are involved in mental health disorders, and thinking of ways that we can kind of manipulate those systems to combat disease.  And so today there's a lot of mystery about mental health disorders, and a lot of unknowns.  And we're working, every day, on those things.  But one thing that's very clear, become clearer over several decades, is that psychiatric diseases involve changes to brain chemistry.  And so in this talk, Jennifer and I will talk about new ways to combat these diseases, keeping in mind that these are real brain changes that are happening.  And then Jennifer, later, will talk about some advances in behavioral therapies that will allow people right now, immediately, to have some immediate relief, where they can change their behavior to actually reduce the negative impact of chemical changes in the brain.


In this first part, I'm going to talk about another approach, a biological approach, a more perhaps long-term approach, in which we might be able to alter brain chemistry to counteract some of the changes that might be happening in psychiatric disease.  And you might think that should be really simple and straightforward.  We've heard about dopamine and acetylcholine and these other transmitters which are super important.  So if there's a change in the levels of these chemicals in the brain, why can't we just kind of add some in?  Or if there's too much of something, can't we just subtract it out, and normalize things, and make things work (Overlap) the brain.


It's more complex than that, in part because the chemicals that act in the brain also act in the rest of the body.  So here are some examples.  The same chemicals that act in the brain act in the heart and the respiratory system, in muscles.  So if you design drugs that, you manipulate chemicals in the brain, you also end up manipulating chemicals in lots of other places, and that leads to side effects that you don't really want.  So part of what we'd like to do is better design drugs so they change things and manipulate things only, for instance, in the frontal cortex.  So if you want to manipulate executive function, you don't want to have changes in the rest of the body which are working normally.


So to do that, I'm going to divide my talk into two parts.  The first part is going to be the world's shortest and fastest neuroscience course.  And the second part is the part about some of the things that we've done in the lab to isolate targets for drug development, to help improve the cognitive malfunctions or decreases in cognition that occur with psychiatric disease.


So in terms of understanding how neurons work, the easiest and the most straightforward way, the most important thing to note is that cells, our cells are like bodies.  They are bodies.  In the fat cells, bacteria, fungi, human cells, all cells are like the body.  And just like a battery, the key is ions.  And ions are tiny, charged particles.  You've all heard of, for instance, lithium ion batteries, which are powering my not so successful laptop computer today.  And electric cars, and lots of other things.  And cells that use these ions, because (Inaudible) toxic, but there's other ions, like sodium chloride, which is just dissolved salt, a charged atom that can carry electrical current.  And the key one for cells that we'll talk about today, in addition to sodium chloride, is potassium.  And that's because cells are basically wrapped in a membrane, a kind of oily membrane, and it divides (Inaudible) the inside of the compartment from the outside (Inaudible) compartment.  And cells spend energy to pump potassium into the inside compartment.  Because there's a lot of potassium inside and there's just a little bit of potassium outside.


And all cells do this, and they do it for a good reason, and that's to generate that electrical potential. Because this membrane is permeable, particularly and selectively, for potassium.  And if potassium leaves the cell, tries to leave the cell, that positive charge generates a negativity inside.  So just like this battery has a negative pole and a positive pole, a cell is negative inside and positive outside.  Why does the cell want to do that?  Why do all cells want to do that?  Because cells use that power to transport things inside and out to keep them alive.  Things that they need, they use this chemical gradient here to keep themselves alive. All cells do.  


Neurons have evolved a special ability to use this potential to encode information.  And they do it because they have a dynamic permeability.  They can change the permeability of the membrane to ions such as potassium.  And so if we were to look at the permeability changes and the voltage across this membrane, we can see that there is a corresponding change.  If we change the permeability, we change the voltage.  And now it has neurons to encode information.  Now, encoding information in one neuron is not going to be very helpful.  You need to be able to transmit that information to another cell, somehow.  And so they do that at a synapse.  And earlier we had some binary(?), the synapses. And the basic say a synapse works is that the electrical (Inaudible) one cell.  Here we have an action potential in the first cell.  That causes a release of the transmitter.  A chemical transmitter, that then acts on receptors, as we heard earlier, and those receptors change the permeability of this cell; so the voltage in this cell is going to change, and so now you've transferred a signal from this cell to that one.


And the direction of this change, either up or down, is really important. It changes either in the excitatory change, an upward change, or an inhibitory change, a downward change.  And the two transmitters that are found in most cells ... 99 percent of all brain cells use either glutamate, which is an excitatory transmitter, or GABA, which is an inhibitory transmitter.


Now, cells are not just little balls with a single connection with another cell.  They actually come in really beautiful shapes that are specific for the function of different cells.  But still they're surrounded by this membrane, and there's an inside and an outside, and they have this electrical potential.  And onto their membrane, they receive lots of excitatory synapses, and they receive lots of inhibitory synapses.  And so one of the questions is, how does the cell respond when it's getting a pattern of input?  Maybe an environmental cue happens, and this cell gets a pattern of excitatory and inhibitory input.  What happens to that membrane potential?


And so here's an example, the pattern of input.  And changes in that voltage across the membrane for this cell.  So what we can see is that there's kind of this threshold here, where we have these large events.  And these again are the action potentials.  For some threshold level, this cell fires action potentials, and below that level, there's a lot of dynamic integration of excitation and inhibition, and sometimes you get very close to threshold, but maybe not quite there. And so this cell, if it's giving this pattern of input, will come out with this kind of output.  Maybe slightly different.  But trial after trial, you'll get a kind of similar output from the cell.  And that's a really good way to encode information.


The brain and neurons in the brain are even more dynamic than that, because in addition to these excitatory glutamates and inhibitory GABAergic synapses, which make up 99 percent of them, there's also these other transmitters, like dopamine and acetylcholine and serotonin.  And they are able to modulate this system.  So one way to modulate the system is you can change that threshold level.  And by changing that threshold level, the same input would cause a different output.  And another way to modulate the same things is to modulate the synaptic input.  So we might be able to ... a neurotransmitter might vary the strength of the inhibitory or excitatory input, and that would also change the output of this cell.


So these neuromodulators, which make up only one percent of the neurotransmitters in the brain, actually can have a completely profound influence on many, many cells, and how the information is encoded and transmitted throughout the whole brain.  And that's why it's so important as targets for disease.


So I'm most interested in the cerebral cortex, particularly in the frontal cortex, which is important for decision-making and attentional processes.  Some of the processes are impaired in some mental health conditions.  So inside the cortex, there's excitatory and inhibitory cells that use glutamate and GABA.  But they receive input from these neuromodulatory substances, such as norepinephrine and serotonin ... you've heard a lot about dopamine ... and acetylcholine, which is buried underneath the cortex in the brain and forebrain.


So these nuclei are relatively few cells.  Of the 100 billion neurons in the brain, there's only maybe a couple million that would secrete one of these other types of transmitters.  Yet they all project axons and release their transmitter throughout the whole cortex, and much of the brain, in fact.  We know they're super important, because if you damage these cells, through injury or disease, you have sometimes profound cognitive deficits.  So these systems, these (Inaudible) systems, provide targets where we can change the way the brain is working across a large section of brain ... the entire cortex ... just by modulating how these transmitter systems are working.


So we are interested lately, with the help of NARSAD, in cholinergic systems.  And we'd like to know, at the cellular level, what is acetylcholine doing at the cellular level to change the way cells work?  Because we know that if you modulate and change the way acetylcholine is working through nicotine or other things, that there are behavioral changes.  You can increase attention by activating receptors for acetylcholine; you can improve performance on behaviors, perhaps.  So maybe if we could manipulate this system in the cortex, we could help people out and improve their behavioral responses and their cognition.


So how do we do that?  We look at the cellular level.  And so if we look, and this is, by the way, in case you were confused, this is a rodent brain. I'm very rodent-centric(?). The human brain does not look like this.  But this is a rodent neuron in the cortex.  And this shadow right here is very tiny electrode.  So just like you would take a voltage meter to measure your batteries to see if they've still got charge in them, you can take an electrode and put it inside a cell, and you can measure the electrical voltage happening in this cell.  And you can measure the action potential, and all the activity of the cell.


In this pipette we have ... a pipette filled with acetylcholine.  And so we can just spritz (Inaudible) for a few milliseconds, very quickly, a little bit of acetylcholine, and you can see directly, on this cell, what the response is.  So we can look at a cellular level, what is acetylcholine actually doing to the electrical activity of the neuron?  Another thing we can do with this neuron is, through this electrode, we can actually inject a dye ... and we use a green dye ... and this dye changes its fluorescence, how bright it is, based on the activity of the cell.  So we can actually look at the activity of the cell electrically and optically.  And we can put these things together, and we can see what is acetylcholine going to do to this neuron?


So this is going to be a movie here.  And in this movie, this is the position of the drug pipette.  This is a cell body of a cortical neuron.  And you'll see an orange dot, and that orange dot indicates the timing of a small release of acetylcholine.  Actually the orange dot is there for longer than the actual puff of acetylcholine.  It's only five milliseconds long.  But you'll see a big orange dot.  And then you'll see, after a moment, after that, a big change in the color of the cell, the brightness of the green.  And that corresponds to an electrical response, which is shown down here.  It happens quickly, so you have to watch. There it goes.  


So there's the dot.  There's the change in fluorescence.  And here's the change in the cellular activity.  Remember those action potentials I showed you before.  Here is the cell, firing action potential at a very high rate.  And then there's that very quick release of acetylcholine.  Just for an instant.  And it causes much longer-lasting, for a couple of seconds, inhibition of patterns.  So now this cell is not giving any output at all, for a small amount of time after the acetylcholine is released.  So that let's us probe the system.  We have a way now that we can kind of (Overlap) the system and see what acetylcholine doing and (Overlap)  manipulation, we can map out what the biochemistry is inside the cell.  And I'm not going to describe all of these events here. These are events that we've used this technique to map out, over the last couple of years.


But I will point out some of the key targets that we can look at.  So one thing we're very interested in ... I'll show you in the next slide ... is the receptors.  So which receptors does acetylcholine work through?  Because there's actually great diversity of receptors that bind to acetylcholine, and they do different things.  And they're found in different parts of the brain.  And some are found in the peripheral body, as well.  We can look at what we call second messenger systems.  There are some molecules that transfer information within cells.  We can look at impact to the cells.  And we can look at ions in cells.  So just like potassium is important, other ions, potassium here, are very, very important to cellular activity.


And we can finally look at the ion channels in the membrane, to actually change the permeability of the membrane and allow that electrical change to happen.  So remember I said that potassium can pass through the membrane.  It passes through little channels like this, and acetylcholine here can modulate the permeability of the membrane, and then change the way that neuron acts.


So in the final slide here, I'm going to talk about acetylcholine receptors, because just recently we've been able to identify the receptor subtype that's important in cortex.  So the receptors that we're interested in are called muscarinic receptors.  So we have five types of muscarinic receptors in the human genome, M1, M2, M3, M4, M5.  And so the question is which one of these is active in the cortex?  And maybe it's a combination of these.  How are we going to tell?  Because we'd like to design a drug that just works on the ones that are important for cortex and is a drug that doesn't interact with the muscarinic receptors, say, are in your gut, that would affect your digestive tract.  


So we know that in the cortex, M2 and M4 aren't so important.  So we're down to three.  We now need to test which of those three are important.  And we're using a tool, kind of a nifty tool that's been developed in the not-too-distant past, called knockout mice.  And what a knockout mouse is, it's a mouse that's been genetically engineered so that it doesn't have one or maybe even two or three of these receptors.  So you can actually pull the genetic code for these different receptors out of the mouse, and now you can look at a mouse and neurons in a mouse that does not have these receptors, and see if acetylcholine still has the same effect or maybe if it's altered.


So if we use this technique and we look at a normal mouse that has all three of these receptors, we see that acetylcholine indeed stops the firing of the cell.  It changes the output of the cell.  This is a normal cholinergic response in a normal cortex.  If we then look at the knockout mice, what we see is mice lacking the M3 receptor and mice lacking the M5 receptor, or mice lacking both the M3 and M5 receptor, they look exactly like the normal mouse.  But if we pull out the M1 receptor, now we've completely blocked the effect.


So we can now say, with a lot of confidence, that in the cortex, in these cortical cells, the M1 receptor is the only receptor that's necessary and sufficient for generating a normal cholinergic response.  And so if we wanted to design drugs to enhance cognition through increasing cholinergic activity in the brain, this is now the target that we'd want to look at; because, right now, the drugs that interact with this receptor also interacts with these others, and especially the M3 receptor, can cause lots of side effects that we don't want.  So this gives us a way to find targets to design drugs that will increase cognition without having negative side effects.


And so that's kind of more looking to the future, developing these biological answers.  Right now, Jennifer is going to talk about some immediate changes that can be made in people's behavior that also will reduce the impact of brain chemistry.


(Applause)


(Background Conversation)


ALAN I. GREEN, M.D.:  So I introduced Jen Gottlieb before.  She joined us within the last year, from Harvard Medical School.  We're very interested in sucking everybody up from Harvard Medical School.  Steve Bartels and I were two of the early pigeons that came up from Harvard Medical School, and we have another one.  So Jen is going to be talking about (Overlap)  Go ahead.


JENNIFER GOTTLIEB, PH.D.:  Thank you.  Hi, everyone.  It's good to be here.  And thank you, Dr. Green, for that nice introduction.  I'm going to talk a little bit about what we do and kind of where we're at.  And so we've got people who have a lot of impairment, difficulties, and medications take us far, and a lot of great work is being done to advance those.  However, there is still a lot of room for help for people who have the symptoms of serious mental illness.  So some things I want to address today are a bit about psychosocial interventions, in particular cognitive behavioral therapy.  I'm going to describe a little bit about that, and how we might apply that to someone who has psychosis.  And the next thing I'm going to talk about, after that, is if CBT is helpful and effective, why aren't more people able to access that?  And that's a huge problem.  And then that leads us into my research a bit, which I was fortunate enough to have NARSAD funding for, which talks about how to improve access to helpful interventions like cognitive behavioral therapy for people who have serious mental illness.


So first, before we start, just a brief introduction about what is a psychosocial intervention. You may have heard this term before, but just to give it a little bit of context, this is a non-medication intervention, and it basically is any kind of intervention that helps to lessen the impact of a mental illness, of symptoms, improve the quality of life of an individual, and it can take many forms.  So it includes things like education, skill-building, coping with symptoms, and other psychotherapeutic approaches, as well.


So why would we want to use psychosocial interventions?  Well, as we've learned about today, from my colleagues here, who's done a tremendous job articulating all the different ways, unfortunately, that things can go wrong in the brains of people with mental illness, what we're left with is the need to really help people compensate for these difficulties that they do have.  In addition, we want to help them reduce their symptoms; we want them to be able to increase the healthy coping that they do with the symptoms that are so ingrained that the medications can't quite take care of.  And finally, in my opinion, one of the really important pieces of psychosocial intervention is that it allows people who suffer from these conditions to be able to take an active approach in their own treatment.  And really feel like they have a little bit more control over their own lives and how they cope with these things.


So we've talked a lot about schizophrenia today.  I'm not going to belabor that, but I am going to mention that the psychotic symptoms as well, I tend to focus my research, and we'll talk a bit more specifically about hallucinations and hearing voices, as we go on today.


So as far as the past relationship between schizophrenia and psychosocial treatments, we've seen that it's unfortunately been a little problematic.  In the past, there were several myths and ideas going around that people with schizophrenia were sort of too severely ill to be able to engage in these kinds of psychotherapy, that talking about symptoms that were disturbing ... like delusions or hallucinations ... was too stressful; that actually talking about the symptoms would make the symptoms worse.  And that the symptoms themselves weren't really understandable, didn't really hold personal meaning for the person.  And so it was too difficult to kind of tease that apart and figure out what was going on.


And so, unfortunately, in the past, a lot of psychosocial interventions weren't developed or applied for people with schizophrenia, which was unfortunate.  However, I'm happy to report that in the past 20 years and certainly more recently, there's been a slew of very appropriate psychosocial interventions that have been developed to help people who have these kinds of problems.  So here is a list, right here, of psychosocial interventions that have research backing.  They've been shown to be effective.  What I'm going to focus on today, to give you a little bit more of a flavor of what these psychosocial interventions are about is to talk about cognitive behavioral therapy for psychosis, otherwise known as CBT.  Because this is my research area and the focus of my clinical work, as well.


So you all may have heard of CBT.  It's been around for awhile, at least since the fifties.  It was developed by Dr. Aaron Beck and several of his colleagues.  And CBT stands for cognitive behavioral therapy.  It was originally developed to treat depression and anxiety.  And over the past several years it's been applied very successfully to the treatment of all kinds of other problems, including panic disorder, addictions, obsessive-compulsive disorder, smoking cessation, and all kinds of things.  And even more recently has been rigorously tested and modified to be able to help people who have schizophrenia.  And that's what we're going to talk about.


In general, CBT is a very structured, focused kind of treatment.  It's fairly short term, although it can go as long as the person really needs the continued support.  It's very collaborative, so it's really the therapist and the client really have a sort of a coach relationship.  The therapist is more of a coach.  And the idea behind CBT is that you want to teach someone skills.  You want to teach the patient skills, so that they can walk out, after learning them and processing them, and be able to be their own therapist, so they don't need you any more.  We're actively trying to put ourselves out of business.  We haven't gotten there yet, but maybe will, some day soon.  And basically CBT emphasizes what we think and how that influences how we feel and how that in turn influences what we do.  And I'll speak a little bit more about that thinking-feeling-behavior relationship, in a moment.


So why would you want to use something like CBT for something like schizophrenia?  Well, basically, we have some really good medications out there that have come a very long way; however, they have difficult side effects, some medicines only work well for certain people, and there's a lot of stigma and problems, unfortunately, related to treatment of schizophrenia.  So sometimes people don't want to take their medications, they don't feel comfortable taking them as they're prescribed, which unfortunately leaves a lot of symptoms left over that a person could maybe need help with.


And even the people that are 100 percent medication adherent, working very closely with their psychiatrist on that, 30 to 50 percent of them experience psychotic symptoms, even after they've been on this medication for a long period of time.  So there's room to help, certainly, with the symptoms and the problems that people continue to face.


The other thing that's very important is that anyone who has any kind of condition, whether it's common migraines, or depression, or schizophrenia, has to deal with certain symptoms.  You find a way to cope.  You use your own coping strategies.  Some of those coping strategies are great and they work really well, and if that's the case with many people who we work with, we want to optimize them and help people understand that this is a good coping strategy, let me do more of this.  Unfortunately, a lot of coping strategies that people use for some of the more upsetting symptoms, like delusions and hallucinations, aren't the best and aren't as healthy.  And sometimes people don't really know what to do, because their symptom is so scary.  So we really want to help people in that regard.  That's why CBT and schizophrenia actually make a really good pair.


So back to this relationship of thoughts and emotions and behavior, this is the idea that all of this is connected.  In all of us.  Not just people who have mental illness or different kinds of problems.  So what we think, how we perceive the situation, influences how we feel and what we end up doing or not doing.  And that's the CBT model on which all of this is based.  And so if we think about a person who had some psychotic symptoms, they might have the continuous thoughts and beliefs, say, the world is dangerous, people are out to hurt me ... this is in particular people who might have some paranoia or might be hearing voices who tell them these things, that they have the thought, the world is dangerous and people want to hurt me, naturally, they're going to feel extremely anxious and paranoid.  And if they are feeling anxiety and paranoia, because they are having these kinds of thoughts, then it makes actual perfect sense that someone would then want to kind of avoid, isolate, maybe be really hypervigilant, watching their back all the time.


And then that sort of cycles back through.  So what we've got is a vicious cycle, where we have people thinking these beliefs; however, these beliefs might not be so accurate.  And oftentimes in people who have delusions and voices, these beliefs aren't accurate.  Yet, people tend to grasp on to them, and there's a lot of neurobiological reasons why that's the case.  We don't have time to go into that today.  However, the case is that people with schizophrenia do often hold these beliefs.  We want to help them find a way out of having these kinds of inaccurate, unhealthy beliefs to change their whole cycle.  


So what kinds of areas would we intervene with CBT?  So a variety of different symptoms ... delusions, hallucinations, the negative symptoms. Social skills challenges, trouble with medication, and relapse prevention are all areas where CBT can be helpful.  I have an asterisk after hallucinations, because that's what I'm going to show you some examples about, so you can get a little bit more of a feel of what CBT looks like and how it might go with someone who hears voices regularly.


So, in general, these are the common CBT techniques that we use to help people with the variety of symptoms that were on the previous slide.  And I have coping strategy enhancement and cognitive restructuring, highlighted here, because I'm going to show you an example of each.  So coping strategy enhancement is really just what it says.  We're trying to help people understand what coping strategies they are currently using, hone in on those, and think about if they're helping or not.


And this is often very eye-opening for people, for clients who come in, and they go, I just rest after I hear the voices, or I kind of calm myself and take a nap.  And that's what they're using.  Those aren't really helping.  If they really start to study it and examine it, they'll see that it's only helping a little bit.  So there's room for improvement.


So the first step in coping strategy enhancement is to have people really start to personally understand what they’re doing.  This is an example of a work sheet, where you have someone fill out, to start to understand their coping with a certain symptom and how it’s going.  Then the next step, of course, which involves other work sheets and work at home on their own as well, is trying out some new strategies.  So we have a list of strategies we provide people.  We brainstorm with the client about what are some ways to help with these kinds of symptoms.  And the person would just sort of fill out a checklist, try it out every week, and go from there.  What's working and what's working better; what are you willing to try next?  So that over time, they can practice at trying out all these little things, and develop (Overlap) that is beyond just taking a nap when they might hear voices, to something that's much more helpful and effective and really increases self-efficacy.


The other piece that I want to talk about is cognitive restructuring.  This is a very powerful intervention that is a big part of CBT.  Basically, in cognitive restructuring, we’re honing back in on those thoughts that people have.  Remember the thought, the world's a dangerous place, people are out to get me?  We want to get people to hone in on those, understand how those are tied to their symptoms and behavior; help them take a look a little more closely at their thoughts.  What evidence do I have that people are out there, trying to harm me?  And then be able, in turn, to modify and challenge those kinds of beliefs, where they can reduce the distress that they do have.


To here’s an example of what this might look like ... we call it the thought record, because we get the person to understand and track their thoughts.  So in this situation, this is another person who hears voices ... we start to get people to just track when is it happening that you're hearing the voice?  What is the voice saying to you?  And then this part is really crucial.  What are some of the thoughts that you had about what was going on?  Studies have shown that people who hear voices are not just upset about what the voices say or the experience of hearing them, but what's upsetting is the distress that they have about hearing voices.  Or the beliefs that they have about the voices; like if I don't listen to the voice, I will be punished in some way.


So it's really what the person's thoughts are that they attribute to (Inaudible) distress.  And that's a great place to intervene with CBT.  So in this case, this person hears a voice, you couldn’t hack college, could you?  Repeated in her thoughts.  And what was upsetting to him was the thought he had about it, which is that means I'm a failure because I didn't finish college.  And of course, not surprisingly, he felt depressed and hopeless about that.  


If we're able to train the person in a new therapy session, which is what we do, just start to look at what evidence do you actually, really, and truly have that you're a failure because you didn't finish college?  They're able to start to pick this belief apart, somewhat, and realize that it's not 100 percent accurate; and, through that, come up with a much more healthy and much more accurate belief that's actually based on the evidence that they consider, themselves, the next time they have that thought.  And that keeps someone moving forward.  As you can see, this person then felt less hopeless and a little more motivated.


Now, this did not happen overnight.  As you would imagine, people hold these beliefs for a long time.  But over time, if you let people practice through CBT, and (Inaudible) these kinds of things, it does start to become pretty automatic, which is terrific.


So we have all these really neat strategies and homework and collaboration, and people really think, well, but does it work?  And the short answer is yes, it does.  If we take a look at this graph here, just to walk you through quickly, this is a bunch of different studies that have been done.  Some of these studies are a summary of other groups of studies that have been done.  That's called a meta-analysis.  And basically the numbers here represent what we call effect size, which, in simple terms, is just how much of an effect does the treatment have on the symptoms, in people which are in the study.  And what we see here is that it varies.  But, in general, CBT has at least a medium effect, meaning that it does pretty well.  In some cases, a large effect on people's psychotic symptoms, who were in the study.  So it works, people like it. It makes good sense.  


Two very important agencies are recommending that it be used as sort of a frontline treatment for schizophrenia.  This is the Patient Outcomes Research Team Inaudible) United States.  And then the NICE group is the National Institute of Clinical Excellence.  They're in the United Kingdom.  So we've got a lot of backing and support.  So what's the problem?  Why aren't people getting CBT?  Why don't they have access to CBT?  How can we help that happen?


Unfortunately, there's not a lot of access to these kinds of treatments.  I think someone in the audience was asking that question, before.  CBT programs for psychosis ... I did a sort of an informal survey of (Inaudible) in the United States.  And when I did this, it was about a year or two ago, there were only six states where CBT was actually up and running for psychosis.  And that’s based on 50 states with a lot of different treatment centers, and only six of them were offering CBT for psychosis.


The obstacles, you know, that there's only a small pool of clinicians trained in this.  There's funding shortages, which we've talked about.  And I think, still, a lot of the myths that you can't really do psychotherapy with people with schizophrenia; it's just not going to work.  And so oftentimes there's not a lot of agency backing to sort of change things around, which is unfortunate.  So what I'm interested in figuring out is, how can we change this, given the limitations, how can we make CBT more accessible to people?


So this brings me to my area of research that I have NARSAD funding for, that I'm just developing right now.  So in our society, I’m sure we’ve all noticed, there have been amazing technological advances, as far as computers and access to Internet, in the past ten years and even more recently.  People almost everywhere can get on the Web, which is terrific.  And to date, actually, there's about a hundred or so computerized interventions for all kinds of things.  There's a little bit for smoking cessation, and Mary talked about what they're developing as well, which is terrific.  There's sort of weight loss online types of treatment.  Insomnia.  All kinds of different areas.  Depression, anxiety, and they’re starting to pop up, you may have seen some of these on the Web, to date.  However, absolutely nothing for psychosis, or CBT for psychosis, which is very unfortunate.


Maybe that’s partly related to these past myths of people with schizophrenia aren't able to do certain things; they're not able to use technology (Inaudible).  Well, that's just simply not true.  There's been a lot of recent research Inaudible Portion) technology and helping people with their cognitive deficits, through something called cognitive remediation.  All of this is placed on the computer, and people do just fine with it.  So what I propose and what I'm working on right now is the development of testing of basically computerized cognitive behavioral therapy for psychosis, very specifically related to helping people cope with voices.  And we've got one for helping people cope with paranoia, and it works as well.


So this is a fine interactive, game-based program, kind of similar to a lot of video games, actually, that people may play.  But it teaches the CBT skills that I mentioned today.  It provides interaction.  It provides ability to kind of do homework and report back, and try out these different kinds of strategies, all without the need of a surrogate.  And so what we're working on right now, that I have the funding for, is a two-year pilot study where we're developing and evaluating and testing this program to see if it's effective, to see if people like it, to see if they can use it.  Then we'll revise it into another study.


And the goal, of course, is to increase access to help people cope with voices, but also to expand it to help people cope with other symptoms of schizophrenia that are also very debilitating.  I mentioned paranoia.  Negative symptoms, social skills, (Inaudible), all these things that are things I'm looking toward the future, as far as how we can help people have more access to cognitive behavioral therapy, in a way that increases self-efficacy and makes people feel good about what they're doing.  And really makes it so that people all over eventually can access this on the Internet, which would be terrific.  So that's the kind of thing that I'm working on, which hopefully will make a big difference in how people are able to cope with their symptoms. Thank you.  


(Applause)


ALAN I. GREEN, M.D.:  Thank you very much.  So are there any questions about the last two speeches?  Yes, please?


WOMAN:  (Inaudible Portion) and say, no, this is not right, this is how you should think?  Or should I (Inaudible) him, and then (Inaudible Portion)


JENNIFER GOTTLIEB, PH.D.:  That's a good question, and a lot of parents have very similar questions.  As far as being a parent and trying to do the therapy at the same time, because you have a relationship with your child, one thing I recommend for people is to sort of take your (Inaudible) a little bit, so ... what we do in CBT, a child will come in with all kinds of difficulties, but we talk to him about what do you want to change?  What's bothering you the most?  And we try to focus in on what their particular goals are.  Not necessarily what their parents want for them; not necessarily what I as a therapist want for them.  But what is upsetting to them.  And that sort of has (Inaudible) getting people to buy in; so looking a little more closely at some of their goals.


WOMAN:  But he would say nothing is upsetting me.  What's your problem?  The other question I have ... can I ask a second question?


ALAN I. GREEN, M.D.:  Okay.  


WOMAN:  When he comes to the (Inaudible Portion) it's been about a year or two (Inaudible) to go down to a bar, because that's the only social place he has.  And he will go two or three times, and then after awhile he will come up with (Inaudible Portion) who the hell is that?  I don't know.  And then he puts them down, and then he spends another year or two at home alone, and not going out, and not having social interaction.  So how do I manage that?  


JENNIFER GOTTLIEB, PH.D.:  All of those are really important challenges, and I know a lot of families face them.  It's hard to sort of sit by and watch your child struggle in this way.  When we talk about social skills and we talk about helping people learn or relearn or enhance their ability to kind of interact, and that sort of goes along with the set of skills that can be taught, and practiced and trained.  So I'm just going to recommend a book that actually Kim Meuser wrote, who was (Inaudible)


ALAN I. GREEN, M.D.:  Also a NARSAD investigator.


JENNIFER GOTTLIEB, PH.D.:  Also a NARSAD investigator, probably more than one (Inaudible), I think.    And it's called The Complete Family Guide to Schizophrenia.  (Inaudible)  And it really is a great book.  It's very inexpensive.  I think you can get it on the Internet (Inaudible) or at the book store.  But it talks about how families can really use some of these techniques, within their family, to make some changes, help people feel supported, moving in a positive direction, (Inaudible Portion).  So all those things that you heard about, (Inaudible Portion).


ALAN I. GREEN, M.D.:  We can take one more question, if there is one.  Last question, please.


MAN:  I just wanted to ask what is the significant difference between someone who's having a hallucination and someone who's just beating them self up?  Or is there a difference?  Where is the line?


JENNIFER GOTTLIEB, PH.D.:  That's an excellent question.  And what we start to teach people who either have ... when someone hears a voice, there’s really (Inaudible) but because of the brain circuitry problems, it seems (Inaudible) a voice.  And so what we try to teach people is that you might experience this as a voice, but let's try to treat it like it's your own thought, and let's try to treat like it’s a bully.  And really, the purpose of it is not necessarily to figure out where it's coming from, but to evaluate whether it's true or not.  So someone could be really self-critical and someone with depression is as self-critical as someone who hears voices, but the person who hears voices experiences that as a voice.  I don't know if that (Inaudible).


ALAN I. GREEN, M.D.:  I'm aware that there are other questions, but I'm also aware that we've run 45 minutes long.  So I apologize for that.  And I hope it's been worth it.  And we'll be here, and people can ask questions afterwards.  There's all sorts of food outside.  I hope it's healthy food.  On the way, I see somebody ate half of it.  (Laughter) But let me just thank my colleagues who have been here with us.  What we tried to do today, was to give you a sense of the sort of smorgasbord of different senior investigators, mid-level investigators, senior investigators, where, at Dartmouth, I'm so pleased to be the chairman of the department of psychiatry here ... we have a deep pool of people who are interested in various sorts of psychiatric disorders.  You just saw a little fraction of what goes on here.


NARSAD ... and our purpose here is to support NARSAD and to tell you about the work that, that this just a fabulous organization that gives funding to people, as you've heard, often early in their careers, to get them going with stuff that they can then use as (Inaudible) to go to the federal agencies for large sums of money.  These are largely small, and in many cases, small grants that get people going.  So I would encourage you, if you can, to support NARSAD.  Thank you, everybody.  Thank you all for coming.


(Applause)


(Background Conversation)


(END OF TAPE)


