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XIAOHUA LI, MD, PhD:  ... Meador-Woodruff cannot be here, so I have Dr. Daniel Dahl as moderator with me to work this symposium together.  First of all, on behalf of UAB Department of Psychiatry, and Comprehensive Neuroscience Center, I welcome you to this event called "Healthy Minds Across America".  And then this is a nation-wide campaign for NARSAD, or National Alliance for Research on Schizophrenia and Depression.  That is a long name.  So NARSAD is an independent research foundation that they support research purely on mental health, so over the years NARSAD has done a lot of good work to support and to promote improvement of mental health.  So this is the opportunity for us to support NARSAD by sponsoring this symposium. 


So first I would like to thank all the researchers and volunteers who take their time to be here to support this event by presenting posters and by providing surveys.  And if you have walked around and looked at those posters, or talked to the researchers, you will find that we actually have a lot of research, all different kinds of research work down here, just to focus on mental disorders.  Actually this is one way, if it's not the only way, to gradually improve our understanding of those disorders happening in our brain, which is difficult, and we're trying to do those work.  And we need all your help for that.  So I have a busy afternoon for you, and after I talk, I promise not long (Laughs), and then I we'll have a brief, short video to show some live cases, and then also expert opinions.  After that we have three outstanding presenters, Dr. Adrienne Lahti, Dr. Cleve Kinney, and then Dr. Karen Gamble.  And then they will present the research data, or updates on clinical treatment focusing on schizophrenia, Alzheimer's disease, and mood disorders.  


And then you will have time to ask the questions related to that topic.  But, you may have other questions that is in general about mental health, or you have questions about some mental disorders that we didn't address during the presentation.  We have another session after that, and by expert panel including all three speakers, and Dr. Jackie Feldman, Dr. Rachel Fargason, and Dr. Daniel Dahl, and then they will answer any questions you have, or discuss with you.  So, let's just start by watching the video.  


(Video Rolls/Music)


WOMAN:  I want people to remember Chrissy as such a great person who had an illness that is a terminal illness.  Chrissy had bipolar disorder.  People don't understand it.  The mentally ill are shunned, and the people that have a mental illness have to live two different lives.  With the public they show that they are okay, and it's the families and people that are closest to them that know how much they suffer.  Chrissy died by suicide.  We've got to find a cure.  That's my quest.  And that's where I'm going to be working with NARSAD until the day I die. 


WOMAN:  One in five Americans suffer from mental illness.  NARSAD's mission is to bring hope for recovery, hope for a cure.  We invested in cutting edge research, research leading to extraordinary breakthroughs.  


WOMAN:  My daughter had been diagnosed with schizophrenia in the late 1970s.  She would say the medications that she took were almost worse than the disease.  So we wanted to know what caused the illness, and what could be done to help her.  We felt that's the only way we can help her if we supported research.  Well, a parent wants to help a child, and I thought the only way for me to help my child was really through finding out more information.  


MAN:  NARSAD has been one of the most powerful forces in really advancing the field of mental illness research, and expanding our knowledge base in this area.  


MAN:  NARSAD Scientific Council, inasmuch as it represent the best scientific leadership in psychiatric research puts its approval on projects that are carefully screened, and therefore we're trying to get the research that will do the most, or has the greatest promise.


WOMAN:  NARSAD has been there to support me, to allow me to do things with flexibility that other funding sources wouldn't allow.  I'm a neurologist, and I study depression as a neurological disease.  The goal of our research is that we will characterize brain circuits to really be able to treat depression like we treat heart disease.  
MAN:  The purpose of research is to change the lives of sick people.  So those are the things that stand there as the guiding beacon for why one does this. 


WOMAN:  Why does this happen to people, and when it does happen, what kind of early interventions can we do to stop things from progressing, to stop people from having to suffer for years, and years, and years like I suffered.  The illness I have, it's called schizoaffective disorder.  The first symptom that I had was the voices who were talking to me.  I remember times when I would hear them in the classroom, and I would run out in the hall, and I'd hide somewhere, and just close my eyes as tight as I could, and curl myself up into a ball, and they would just scream, and scream, and scream, "We're going to kill you, we're going to kill you!  We hate you, we're going to kill you, you should die!" 


MAN:  The man focus of my program is to try to translate how genes relate to risk for mental illness, particularly schizophrenia and depression.  Genes represent the first absolutely objective insights, the mechanisms and causes of mental illness.  


WOMAN:  It makes me feel hopeful.  The research that's being done by NARSAD, it makes me feel hopeful. 


MAN:  This has been an extraordinary period for biomedical research, from my perspective at a kind of tipping point, the tools and opportunities we have now in terms of where the research is, is giving us greater hope than we've ever had in the past.  "Recovery" is a word we use now all the time.  


WOMAN:  This is not like just a little case of the blues that a person has, people are dying from mental illness. 


MAN:  We believe strongly that science or research is really the purveyor of hope. 


WOMAN:  We all have a path, and my path is to work with NARSAD to find a cure.  


WOMAN:  NARSAD is so proud to offer this opportunity, Healthy Minds Across America.  We're partnering with institution institutions, very prestigious institutions across the country to bring science to families, and most often we're bringing those scientists that we fund through your generosity, and the generosity of others.  Thank you so much for being here.  


(Video Ends)


XIAOHUA LI, MD, PhD:  Okay, I thought the video was longer than that, but that is okay.  We'll move on.  So our first speaker is Dr. Adrienne Lahti, and Dr. Lahti is an Associate Professor of the Department of Psychiatry.  She moved to Birmingham about four years ago to join ... she said three years ... to join the department.  Not only Dr. Lahti is an excellent psychiatrist who treats patients with schizophrenia and other psychiatric disorders, I know she is an experienced long-time researcher focused on schizophrenia.  And she is actually an expert brain imaging study.  So that also means that she has a way, a magic way to see how our brains act when we think and talk.  But to ask how she does that, I think Adrienne is the only one to answer that.  So let's welcome Dr. Adrienne Lahti.  


(Applause)


ADRIENNE C. LAHTI, MD:  Okay, can you hear me back in the back, yes?  Good afternoon.  I'm really delighted to be here, and then to speak about my research.  And I just want, before I start, to tell you how wonderful NARSAD is.  I have been benefitted from their generosity, I got a grant, and it's really unique for a researcher to be able to have access to this kind of support.  So what I would like to speak to you about today is about schizophrenia, and about brain imaging.  And, you know, what we can learn, or not learn from brain imaging ... brain imaging is starting all the big research center, getting more and more imaging techniques.  So we're going to be moving towards that direction and it's really important to see what we can get from there.  


So I'm going to speak a little bit about the treatment of schizophrenia, and let's speak about the symptoms.  We know now the (Inaudible) that have shown that the symptoms of schizophrenia fall into three categories, which overlap slightly.  They are the psychoses.  That's what we know best about schizophrenia, that's hallucination, and delusion.  There are also the symptoms, what's called the negative symptoms, and that's decreased interaction, less reward, less activity, less interaction with other people and so forth.  And also there are symptoms of cognitive dysfunction.  We know now that patients with schizophrenia have slightly decreased cognitive function, so that's not at all like retardation, but it's enough that life can get very difficult for them, so it can be a decreased in attention, in working memory, in executive function.  You can understand impact that symptoms can have on every day living. 


The problem with treatment of schizophrenia is that right now the only available medication, so-called antipsychotic medication only treats the positive symptoms of schizophrenia, so there is no treatment whatsoever for the cognitive symptoms or the negative symptoms.  And even with the medication we have, only 10 percent of patients with schizophrenia will have a good response to those medications when it comes to positive symptoms.  About 30 percent of the patients don't have any response, and the other patients have a response in between.  So there's a huge need to try to understand how we can treat better schizophrenia.  


So I'm going to tell you about three studies that we have done with my collaborators, and two of them I did when I was the University of Maryland, and then the last one was since I moved here, three years ago.  And first we're going to ask the question, can we relate the symptoms of schizophrenia with some pattern of brain function?  And I'm going to show some of those data. 


The second study is we're going to look at if you give medication to a person with schizophrenia, what's happening in the brain?  Can we use that information to treat the patient?   And finally, I'm going to speak about some of the studies that I have started to do here, and also they are trying to understand how we can treat better people with schizophrenia.  


So the first thing I'm going to show you is this correlation with positive symptoms of schizophrenia, so hallucinations and delusion.  And to do those we have used technology, PET technology with a radiotracer called O-15.  So what it does in the brain, it's kind of related with neuronal activity, so the more neuronal activity that you have in the brain, the more you're going to see the signal of oxygen 15.  


So this is a PET scanner.  I did my studies at the Johns Hopkins PET Center, and this is the type of result we are going to see.  So what you see in those, you know, yellow blogs are really a statistical measure.  So it shows the region that are more activated if you do something, if you challenge the brain, the cognition with the treatment.  So it's not that what you see is actually the brain, it's really more statistical measure. 


So in these studies, you know, I had to scan a lot of patients over the years, and I had scanned them when they were off medication.  And that's possible to do because at that time I was a director of an inpatient unit where we could safely take patients ... agree to that of the medications, so we could research, and while they were off medication.  Medications sometimes confound ... measure we are interested in.  And so what I ask is are there regions in the brain, when you see correlation between activity and symptoms?  And there were two regions where I saw this group of 50 (Inaudible) patients, the correlation of symptoms that was in the anterior cingulate cortex.  So if you cut your brain in this direction, you see the medial frontal cortex, so this region of the brain.  And I will tell you a little bit about that region later. 


And then another region, that's the hippocampus.  So if I cut the brain like this, this is the region that we are seeing here.  So in this region the patient had symptoms of hallucinations and the delusions, there was no activation they had in that region.  On the other hand, the less activation they have in that region.  So what do we make about that study?  It gave us an indication about where to look, if we're going to look at medications.  You know, if you have more activation, maybe we should be looking at a medication that's going to decrease activation there.  But also, those regions, a part of what's called the limbic system.  So it gave us an idea that really positive symptoms were related to some kind of limbic dysfunction. 


So this is the second study we did, and in this case we tried to figure out if we could learn something about antipsychotic medication.  We know that there are dopamine, they block dopamine receptor, but it's about the only thing we know.  And we have to try to understand better so we can treat better those people who don't respond to medication. 


So in this study ... this is the design of the study, so I'm going to get you to this.  So we got the patient in the research ward, and we took them off medication for two weeks.  And then after that we randomly assigned them to a medication that was haloperidol.  That's the first generation antipsychotic medication.  Or, another medication, that's olanzapine.  That's a second generation antipsychotic medication. 


And then we scanned them several times during the treatment.  They were treated for six weeks.  And we scanned them while they were off medication, after an acute dose of drug, after one week of treatment, and then after six weeks of treatment.  So my thought at that time is that those two medications acted quite different, you know.  But what they have in common is that they treat positive symptoms.  For example, this is selective dopamine antagonists, so mostly block dopamine receptors, where as olanzapine is more broad.  It goes to a lot of different receptors.  But they work exactly the same way when it comes to positive symptoms.  So I figure out, well, you know, we're going to see what they have in common.  You know, if I can see what they do the same, it's going to give me an indication of how they work.  


So we did, again, a PET study with all 50, and this is ... don't worry too much if this is too much if this is overwhelming.  I'm going to go into more details about our findings.  But these are the changes we saw after one week after treatment in the haloperidol group, olanzapine group, and this is the change after six weeks in the haloperidol and olanzapine group.  So what we see here really is a subtraction.  So we had the patient when they were off medication, and then after one week of treatment.  So we can do it with subtraction, like you do with meds.  And then you lift what's the effect of medication.  So there are really three things we saw, so I'm going to get into more detail here.  We saw changes that we saw in the haloperidol group, and the olanzapine group, both after one week and six weeks of treatment.  So (Inaudible) after one week those changes were there, and they were still there after six weeks of treatment.  And those were changes in what's called, the part of the basal ganglia called the ventral striatum, ventral striatum, ventral striatum, that's coated(?), but that's part of the ventral striatum.  And that has face value because that region is very rich in dopamine receptor, so this medication blocks dopamine receptor, so it has a lot of face value that they go there, right?  


The second things we saw were changes that we saw after one week, but we don't see them after six weeks of treatment.  So those are changes, early changes, and those were changes that we saw both in the haloperidol and olanzapine group in the hippocampus here. 


And finally, the third thing we saw were changes that we didn't see after one week of treatment, but we saw only after six weeks of treatment, and those were changes in the anterior cingulate cortex, medial frontal cortex.  Again, that's the region I show you, so if I cut my brain like this, we're going to see the medial part of the brain, and if you remember, this is also the region that were correlated with positive symptoms, and those changes would decrease activation.  So what I told you at the beginning, that you know, those people had more activation in this region, so you give them this medication, and the deactivation decreased.  So it also has face value.  


So let's summarize.  So this is the first slide I show you about year(?)-old data.  And you're going to say it to me, "Well, sure, pretty picture, but you know, it doesn't tell us much.  What have we learned?"  So what I thought I was going to do was to see whether those changes we saw after six weeks would correlate with improvement, and we have measured improvement using rating scales.  So we're going to look at that.  And also, with those changes we saw after one week of treatment, so, you know, just after one week, would that predict how they were going to respond to medication?  


So the first slide is whether there was correlation between the changes in the ventral striatum, and the anterior cingulate after six weeks, would that correlate with improvement?  And those are the co-efficients of correlation in the P value, and it was like your, you know, medium-type of correlation, trends towards significance.  However, the really wonderful surprise we had was when we looked at whether the changes after one week of treatment was predictive of treatment response.  And that's where we saw very strong co-efficient of correlation, and a very strong P value.  So in other words, those changes, just after one week of treatment, were good enough to predict whether the patient were going to do well not on the medication.  And let me show you another slide, and this is the same resolve, but shown in another way.  And what I have done here is to dichotomize the patient in each group whether they are good responders, or bad responders at the end of six weeks. For example, your haloperidol good responder, those are your olanzapine good responders, haloperidol poor responder, and olanzapine poor responder.  And what you see is, you know, the ventral striatum, the region that we saw some effect, and this is what you see after one week of treatment, which you can clearly see that the good responders has a very strong modulation of that region after one week of treatment.  And the same in the hippocampus, those are the good responders, and the bad responders are something else.  The good responder in the hippocampus have a decreased activation, and that's not the case with the poor responder.  


So those are really research data, so we cannot ... right now at this point we cannot take this and apply that to a patient in Community Psychiatric.  We would love to be able to do that, but we have to work more.  But wouldn't it be wonderful to be able to have a technique that would allow us very early on to figure out whether a patient is going to respond to a medication.  I spent so much time at the beginning of the treatment for my patient trying to find a good treatment, trying one treatment after the other, and we wait six weeks, and the patient is not doing well, and they have to go back to the hospital.  So, you know, my hope is that we're going to be able to have some time down the road, have access to technique that allow us to predict what would be a good treatment.  And that's what we're going to be doing, and I'm going to look at how I'm doing, and I'm doing fine.  (Laughs) I hope so.  And I'm not going to go into details about this.  I will spare you because it's really boring.  But what I've done is to develop some kind of model of treatment response, so make some hypotheses about what's happening in this ventral striatum region in this anterior cingulate cortex in this hippocampus  in the good and the poor responders.  And a lot has to do with those regions, so the ventral striatum, the anterior cingulate cortex, and the hippocampus.  And again, this is some hypotheses I've done.  So I have done that, and then I have asked, you know, NIH if I could do more studies, and they gave me some money, and I have started to do more work looking at the effect of medication, and how to understand treatment response.  


So what I'm going to show you now is some of the study that I have done since I moved to Birmingham that has to do with treatment response, and how we can get there.  And as you can tell, I've been interested in some region.  You have seen the anterior cingulate cortex is certainly a region that I think is important for treatment.  You know, it correlates with symptoms, and it goes on, its activity goes on when you give medication, so there is something about that region that is interesting, and that needs to be better understood.  


So when I moved to Birmingham, I was able to use a magnet, you know, the magnet at the Civitan International Research Center to do two types of studies.  One is what's called a functional MRI, and it's very similar to what I've shown with PET and O-15.  The only difference is here you don't have to give radiotracer to subjects, so there is no radio activity involved, and it's really very nice because, you know, radioactivity you don't always (Inaudible) to use too much of that.  So we can do functional studies with how the brain activates when you do some thing, but we can also do another type of study, and that's called spectroscopy.  And this is also a very wonderful technique, because instead of, you know, drilling a hole in the brain, taking a syringe, taking some fluid, and analyzing it, the fluid for some compounds, you can extract some data based on the magnetic properties of some of those compounds.  So this is a magnet, those compounds have very specific ... I'm not a physicist, so I'm not going to get into that ... but because of that, you can measure them, you know, without having to go in the brain.  And I will tell you why those (Inaudible) compounds are interesting when you think about schizophrenia.  But let's show you the type of studies we can do.  


So you put someone in the magnet, and you have to get them to do a task so you can look at how the brain works.  So I was interested in the anterior cingulate, and I had to find a task that would activate the anterior cingulate in this one, and that task is called a Stroop.  And I'm going explain the Stroop to you.  The anterior cingulate cortex is a region involved in error monitoring, so when you do anything, you drive, or you know, you do some calculation, when you're close to an error, that part of the brain goes blank, right?  So in the scanner, the patient presented with little, you know, display, and what you see there's a word, and you switch it and use certain colors.  So here you switch on red, in the color red, and, you know, there are other ... and each time, you know, over several minutes they see different words.  And what they have to do is to name the color of the signal, and ignore the word.  So in this case they have to say "red", right?  That's easy.  (Inaudible) in red.  That's congruent, right?  But here they have to say "green".  But that's not easy because your first reaction is to go "blue", and then you have to go, "No, I made a mistake", and blue, it's green!  So that's more difficult.  The brain has to work much more, and that's part of the brain that is working much more when you do this. 


So what's happening in the brain when you do that?  When you kind of have to process those difficult words?  There is a huge activation in this anterior cingulate called (Inaudible) again.  And as I mentioned, if you cut your brain, this is the region that you're going to see activated.  And those are in normal (Inaudible), and this is what happened in patients with schizophrenia.  Those are some of my patients.  I work at Community Psychiatric under the direction of Jackie Feldman, and we have access to wonderful patients, and when I ask a patient if he or she is interested to participate in this study, they are just always wonderful, and very graceful, and they come, and everything we ask them to do, it's just wonderful.  


So what you see is clearly less activation compared to what's happening in a normal volunteer.  And then if we do the comparison, this is where normal volunteers have more activation compared to patients with schizophrenia, so this region of the anterior cingulate cortex.


All right.  So this is for the functional, and let's speak about the spectroscopy.  So why should I care about spectroscopy?  Well, there's (Inaudible) a thing called NAA, N-acetyl-L-aspartate is really interesting because this substance, this neurochemical compound, it measures how healthy a neuron is.  So if you measure this, you have an appreciation for how healthy the neuron, for example, the anterior cingulate cortex are.  Let me give you an example, let me be a little bit more intuitive.  


In multiple sclerosis we know that the neurone are really hurting(?), so if we measure NA(?) during an acute episode of the illness, the peak is going to be decreased, and when the subject gets better, you can scan them again, and the P goes back to normal.  So it really correlates with something very important.  So what we decided to do was to measure NA, and we can also measure other success(?) like glutamine and choline.  In the anterior cingulate cortex, in the exact same region where we get deactivation, and what we saw ... this is different, this is the normal volunteer, and this is the people with schizophrenia.  Each dot is one volunteer, or one person with schizophrenia.  And you can see there is a decrease.  This is a (Inaudible) significance, but I think if we knew all the effect size, it's very small, so a normal subject would probably have a significant, but it's decreased.  So now we know in this region of the anterior cingulate cortex there is some kind of abnormality in the neuron, but also what we know is that it correlates when activity, in patients with schizophrenia.  


So what did we do here?  This is a normal volunteer.  We correlated the activation during this, too, you know, when they were doing this difficult task, and the NA, the spectroscopy.  And we didn't see any correlation between the two measure in normal volunteers.  However, in patients with schizophrenia, there was a strong correlation between the two measures.  So meaning that those people have low NA, who had probably, you know, some kind of neuronal dysfunction, had less activation during cognition.  


So where are we going from there?  So what I'm going to be doing now is to be ... and I started to do that ... is to look at how those measures of function and spectroscopy are going to change with treatment, so that we can have some idea in that region of the brain what maybe treatment is doing.  And then what we're going to do is also work with Dr. Rosie Roberts(?), who is a neuroanatomist, so we're going to do functional spectroscopy in subjects with schizophrenia, and Dr. Roberts has a brand collection which over the year she has collected the brand of patient who has schizophrenia.  So we're going to be able to go in the exact same region, we're going to go in the anterior cingulate cortex where we found all kinds of abnormality, and ask the question, what is it?  Because she can look through an electron microscope, she has a very powerful instrument with which she can see the neuron, you can see, you know, it's so small we can't even imagine how we could see that.  But you can very clearly see the neuron.  So we can ask, you know, well, we saw decreasing in (Inaudible), you know, what do you think is the origin of this decreased manner?  So this is what we're going to be doing in the future. 


So this is the end of my talk, but this is a perfect segue into speaking about the Alabama Brain Collection.  I don't know how many of you knew that there is a Alabama Brain Collection, and that started in 2008, and it's a collaboration between the Department of Psychiatry, and the Alabama Organ ... I don't know remember ... Center.  And so the reason is to collect high quality brain tissue from people with schizophrenia, or other psychiatric diseases who cite a normal control.  And the goal is to provide this tissue to UAB investigators such as myself, another researcher to advance the knowledge of the illness.  So showing this, you can understand how precious it is for us to be able to access this tissue.  That's the only way we can understand, you know, what those very sophisticated functional imaging studies are saying.  We'll not be able to understand what we see without this.  


The Director of the Alabama Brain Collection is Dr. Rosie Roberts, Professor in the Department of Psychiatry.  Joey Rush(?) is the Statistic(?) Coordinator.  Rosie Wicks(?) is the Diagnostic Coordinator, (Inaudible) and myself are the Diagnosticians, and Richard Haus(?) is the Neuropathologist.  And then I just have a little scheme about time from the time where the people at the Organ Center get permission from people at the (Inaudible) and from family members to harvest some tissue.  The time that it takes to get the brain in the Alabama Brain Collection, and sometimes it takes less, between 7 to 24 hours.  So it's a very quick process, and it has to be quick because the quality of the tissue is really dependent on how quick this process is going to be. 


So I will just finish by acknowledging all the people who have been very important to me over the years, (Inaudible) to these.  My friends at the University of Maryland, people in the lab, I have wonderful people since I moved to UAB, a lot of graduate students.  Other people such as Yandon Hollander(?), Robert Nalton(?), and Randy Brails(?), Rosie Roberts, and Russ Squaler(?), Jimmy (Inaudible) and my research has been supported by NIH.  So thank you very much, and I will take your questions.  


(Applause)


ADRIENNE C. LAHTI, MD:  Do we have time?  


WOMAN: (Inaudible) 


MAN:  (Inaudible) a lot of (Inaudible).  But how long would the (Inaudible)?


ADRIENNE C. LAHTI, MD:  Right.  That's a very good question.  That's where it's very frustrating.  Yeah, I think it's going to take a while because we have to understand better what we are doing, and make sure that what we are saying ... if we're going to implement this, we want to make sure that we have it right.  So, you know, it's not within one or two years, it's more like a little bit longer.  But, you know, we'll do the best we can.  Other people are working, you know, at this kind of question, so hopefully we can put our brains together, and speed up the process.  


MAN:  (Inaudible) 


ADRIENNE C. LAHTI, MD:  Right.  Well, thank you.  Yes?


WOMAN:  (Inaudible Portion)


ADRIENNE C. LAHTI, MD:  Right.  You know, that's a very good question.  It could be the medication, but I would doubt it, because 5 milligrams of olanzapine is not a strong dose.  It may well be still, you know, the illness.  It's at the beginning, you know, you have the most symptoms, and with time tends to get more stable.  It sounds to me that what I was speaking about, those negative symptoms, you know, we draw less interaction.  That's not unusual.  And, you know, that's why we really need to have a new type of medication, you know, to address this kind of behavior.  I know it's very frustrating and sad. 


WOMAN:  (Inaudible) 


ADRIENNE C. LAHTI, MD:  That's wonderful.  Yeah.  


WOMAN:  (Inaudible) 


ADRIENNE C. LAHTI, MD:  No ... yeah.  


WOMAN:  (Inaudible) 


ADRIENNE C. LAHTI, MD:  Right.  At this point I don't think that there is something very encouraging in that domain, you know?  The most encouraging would be, you know, there are a lot of people in drug companion(?), while really trying to identify a new drug that could help with cognition.  You know, I was mentioning all the patients have little impairment, and that is what is very difficult for them.  You know, we don't remember how it's important to have full attention to be engaged in a job, or to remember a phone number, and if that's just a little bit impaired, it's going to be that your life is going to be very difficult, and I think there is a lot of people working and trying to identify a drug for that.  So I know it's perhaps further down, you know, the stream, but hopefully I'm moving in that direction.  Yeah?


WOMAN:  (Inaudible) 


ADRIENNE C. LAHTI, MD:  Right, right.  That's a good question.  Actually I don't think so because, you know, for a while people thought that second generation ... so there's a first generation, and a second generation, and there was a lot of hope that the second generation were going to be better than the first generation.  And then there was this trial called the CATIE trial, and they did was a multi-center, NIH-initiated study, and then they compared a third generation and second with all the other second generation and (Inaudible).  And they showed there were no differences.  And that was very discouraging, because we thought that we had made progress, that we were starting to understand, we were treating more negative symptoms, we were treating more cognitive symptoms.  And, in fact, we are not ... the side effect profile is different, with the first generation, the patient has a lot of motor side effects, and the second generation they have a lot of weight gain, and sometimes increased cholesterol, but there's no difference in positive symptoms.  However, you never know.  You know, sometimes it's just individual.  That's as a group, and if I had ... you know, if my patient would not respond to one medication, I certainly would switch him or her to another one as a human being(?).  Yes?  


MAN:  There's a song sung about (Inaudible).


ADRIENNE C. LAHTI, MD:  (Laughs) Well, I think it's a very difficult topic to speak about, about giving brand to the Alabama Brain Collection because, you know, then we have to face the fact that we are going to die, it's very anxiety-provoking.  However, think about it, you know, I remember in Maryland we had a driver's license, you know, you just had to check whether you wanted ... you agreed to give your (Inaudible) if you died, and, you know, I think most of the people would check yes.  So, you know, I think in a way if you would give your cornea, you know, maybe you can think about your brain.  It's going to be put in good use here.  And I encourage people to speak with Dr. Roberts.  Where is Rosie?  She's there.  You want to come, Rosie?  Yes.  That way you will see her.  Come on.  (Laughs) 


MAN:  (Inaudible Portion)


ADRIENNE C. LAHTI, MD:  Okay.  I will come back.  I was there a couple of years ago, but I will go back.  And I think Dr. Roberts went to NAMI(?).  She gave a talk, right, Rosie?  Yeah.  


MAN:  (Inaudible) (Laughter) 


WOMAN:  (Inaudible) 


ADRIENNE C. LAHTI, MD:  So anyway, you know, the stories here, if you could think about how we could increase the likelihood that the Alabama Brain Collection could get the brain of people with mental disorders, that would be very helpful.  We need them to try to understand schizophrenia, and other mental disorders.  Any questions?  


(Applause)


DANIEL DAHL, MD:  All right, while they're getting set up, I'll go ahead and introduce our next speaker.  I'm Dr. Dahl, and it's my pleasure to introduce Dr. Cleve Kinney, and I'll tell you a little bit about him.  Dr. Kinney graduated from Birmingham Southern, and then got his PhD in Anatomy here at UAB, and he specialized in neuroanatomy.  He then went on and got his medical degree here at UAB, became a psychiatrist.  He didn't have enough school, so he decided to get a fellowship in geriatric psychiatry.  And he's a wonderful teacher.  I think he's won more awards from the medical students than any other teacher in the history of UAB.  An outstanding teacher.  Not only an outstanding teacher, but a wonderful clinician, and you ought to see him working with the patients up on the unit.  It's fun to watch.  IN recognition of that, I think Dr. Kinney has the largest trial of a novel treatment in Alzheimer's disease in the country.  So without further ado, please Dr. Kinney


(Applause) 


F. CLEVELAND KINNEY, PhD, MD:  Thank you.  Is this working?  So today I will speak about Alzheimer's disease, and we'll have an overview of Alzheimer's disease, and we'll also talk about some experimental protocols that currently are being looked at.  Now, Alzheimer's disease was described by a Dr. Alois Alzheimer in 1907 in a 51-year-old lady who suffered from memory loss, disorientation, and hallucinations.  When you looked at her brain at postmortem, it showed some characteristic pathological changes that are still considered to be important when you look at the brains of Alzheimer's patients at death, and those include what I call neurofibrillary tangles, and senile plaques.  Now, senile plaques are an accumulation of something called beta amyloid, which is abnormally deposited in the brains of Alzheimer's disease, and neurofibrillary tangles are made up of a substance called tau, and I'll come back to those in a little while, and we'll see those in some slides of those. 


So Alzheimer's is a degenerative disease characterized by memory loss and other cognitive dysfunctions.  There may be personality changes.  It's most commonly seen in people over the age of 65, although it may be seen in much younger patients, and the youngest patient I've seen with Alzheimer's was a master's level social worker who developed it at the age of 49, and she died at the age of 52.  


Currently the known risk factors are advancing age, family history of dementia, and the presence of Down's syndrome.  Now, all Down's patients, if they live long enough, will develop Alzheimer's disease.  And you may ask, "Well, how is that known?"  Well, many Down's patients function perfectly normal.  And I remember, oh, about 15 years ago now there was a Down's patient that came to see me from Tennessee.  He was in his middle 60s, his mother was in her middle 80s, and this individual had been able to run a home cottage industry out of his house.  I can't tell you what that was, but he was no longer able to run his business, and he was developing Alzheimer's disease.  Now, in the last five years, however, in addition to these different risk factors, it is now known that poorly controlled high blood pressure, and poorly controlled diabetes are also risk factors for developing Alzheimer's disease, so that not only is it the possibility of this family history, but also how our general health is.  And so you may ask, "Well, how is that possible?"  


Well, in the two conditions that I mentioned, poorly controlled high blood pressure, and poorly controlled diabetes, those two conditions lead to the frailty and fragility of small arterials that are piercing the brain at right angles to the main arteries off of which they come, and when those little arteries leak, the little arterials leak, then it's thought that that leakage of substance into the brain tissue itself causes neuropathological changes in the brains of these patients, and it looks just like Alzheimer's disease.  So it's not a simple black or white issue anymore.  It never was, but we used to think it was, but now we don't.  So there are other risk factors probably for Alzheimer's disease.  


It's an expensive illness, it's the third most expensive in the United States.  The total cost is $80- to $100 billion, and more than $213,000 is spent per family for the remainder of the patient's life, and those include direct and indirect cost.  Now, what's interesting about this, also, is these family members frequently pay at least $50,000 of their own money to take care of these patients.  In the State of Alabama if someone makes about $1,700 or less, they will qualify for Medicaid in a nursing home.  If they make more than that, they will not.  And so these patients do not have access to nursing home care not only in Alabama, but in the rest of the country, which is one of the poorest states, and our cut-off is a little bit lower.  So if someone now has a fixed income of $2,500 a month, and they develop Alzheimer's disease, they will not be allowed to go into a nursing home.  And nursing homes private pay now between $5- and $6,000 a month, and that's after taxes.  And the burden, then, falls upon the family members of these patients to take care of them, and these family members also usually have children in college at the same time, so it's an enormous financial burden, and a very difficult situation for people to handle. 


Currently in the year 2010, it's thought that we have over 5 million patients in this country with active Alzheimer's disease.  It's been linked to chromosomes 1, 14, 19 and 21, as I mentioned; 21 is trisomy 21 (Inaudible) and Down's syndrome.  Chromosomes 1, 14 and 21 are linked with early onset Alzheimer's disease, and that's an extremely rare form of the disease.  There are in the world 125 families in which everybody in those families inherits Alzheimer's disease.  So it is an autosomally dominantly inherited disorder in a few families, and the pedigrees of those families are being studied. 


The APOE gene, located on chromosome 19 is associated with late onset Alzheimer's disease, which is the most common form of the disease.  So if someone carries an allele for the APOE gene, they may develop Alzheimer's disease.  However, some people may have all the alleles with this APOE gene and not develop it.  So it is indicative of, but not predictive of certainly of developing Alzheimer's disease.  


Now, this is an interesting series.  You know, Dr. Powers, Richard Powers lent me this slide.  So what we can see on the right here is early Alzheimer's disease, and what we see on your left is end stage Alzheimer's disease.  And the difference is quite remarkable.  So as the disease progresses, the neurons out here on the surface, the cortical gray area, or the cortical ribbon, they degenerate, and as they degenerate then, the ventricular system enlarges, is called hydrocephalus ex vacuo.  I've got another slide to show that in just a minute.  


Now, another thing that's vitally important in Alzheimer's disease is the fact that there is a little small nucleus, which is located right here, and right here, and this black bundle is called the anterior commissure.  It interconnects the two temporal lobes.  It's a small nucleus there and there, as I just indicated.   And that nucleus is called a nucleus basalis of Meynert, and in 1981, this nucleus was discovered to spontaneously degenerate in Alzheimer's disease.  And when I finished my PhD in neuroanatomy in 1976, I had never heard of that nucleus.  But it was discovered that is spontaneously degenerates in Alzheimer's disease, so the basic sciences went to work to see what they thought this nucleus did, and what this nucleus does is it provides all of the acetylcholine to the cerebral cortex.  So if we look at this next slide we see an area called the basal forebrain area, and sending axons out of the frontal cortex, parietal cortex, occipital cortex, and down around to the hippocampus.  So this is where the nucleus basalis is located, producing acetylcholine.  So if the acetylcholine is cut off to all these areas, the patients become demented in part.  And so this is partially responsible for that.  


Now, Alzheimer's disease is a degenerative disorder of all the different lobes of the central nervous systems, so it's the frontal lobe, parietal, occipital and temporal, unlike some other specific low-bar degenerative disorders such as Pick's disease.  But in Alzheimer's disease, all different areas degenerate, and what degenerates in Alzheimer's disease are the association cortical areas.  So the frontal cortex, parietal cortex is sensory association, occipital cortex is visual, association, temporal cortex is auditory, and our frontal cortex is where we have motor association, higher cortical functioning.  


If you look at the brains of Alzheimer's patients at dealt, primary motor and sensory areas are preserved, so primary motor areas, primary visual, auditory areas, and sensory are preserved.  So we lose the associations that we build up in our life times; it is thought in the reverse order in which we gain them.  For example, one study showed that people, as Alzheimer's disease developed, loss the ability to dress themselves appropriately.  And toddlers, one of the last things they learn, developmentally, that is, is how to put on their clothes appropriately.  So we lose these associations in the reverse order in which we gain them.  If someone has come to this country as a child, for example, from say Czechoslovakia ... I've seen this several times ... and then they learned English when they were 6, and spoke nothing but English until later on, they become demented, they begin to lose the ability to speak correctly.  They'll revert back to the original language which they had had as a child.  Very interesting to see that.  I've also seen that in transient ischemic in certain areas of the brain, as well.  


Now, this slide is a slide of what's called the "hippocampus", and the hippocampus, it means "little seahorse".  It's made up of several different interlocking gyri, and the reason I show this is is because the hippocampal area, a cornu ammonis, which is right here, is particularly heavily damaged in Alzheimer's disease.  And the hippocampus is also seeing along the temporal lobe, eventually located here.  Now, this hippocampal formation gives rise to a bundle, which is called initially the fimbria, and then it becomes the fornix, and the fornix has complex interactions with this particular circuit, which is called Papez circuit, or Papez's circuit, which was first described by Dr. Papez in 1936.  And what was described then, and is known now is that if this circuit is interrupted bilaterally, particularly with the hippocampus, or the fornix, then the person is so damaged, no longer can lay down new memories.  


And in Alzheimer's disease, the hippocampus itself, in the cornu ammonis one area I just mentioned, is particularly heavily damaged, and interrupted by the presence of amyloid or senile plaques.  And those senile plaques then interrupt the ability for the hippocampal formation to operate appropriately.  Now, here we see some neurons, and these neurons contain here these dark, black bundles.  And these bundles are abnormally stained with a silver stain.  The occupy the entire body of the neuron, and these are neurofibrillary tangles.  They're also called hyperphosphorylated tau, and tau is a normal cytoskeletal element of neurons, and provides the neurons with their normal shape of skeleton.  In Alzheimer's disease it becomes abnormally collected, abnormally hyperphosphorylated, and then renders these neurons nonfunctional.  Now, a lot of researchers think that it is the neurofibrillary tangles that are responsible for the cognitive decline in Alzheimer's disease.  If we look here in this slide, we see these amyloid, or senile plaques.  So the center of this shows this little light area surrounded by these darker areas, and this is an amyloid or senile plaque.  This amyloid is deposited, as I mentioned earlier, abnormally in the brains of Alzheimer's patients.  It's scattered throughout, but some areas it's more heavily deposited than others, and one of those as I've already said was a hippocampal formation.  So it seems to me that the interrush(?) of the hippocampal formation bilaterally inhibits our ability particularly to lay down new memories.  The degeneration of all association cortical areas interrupts our ability to recall long-term memories, and of course, these two areas are intimately and richly associated with each other.  


Now, the differential diagnosis includes vascular dementia, Parkinson's disease, Pick's disease, major depression, infectious causes, including HIV.  I've not yet seen HIV dementia on the inpatient geriatric wards, but I know it's coming.  I have one of the largest populations of new HIV patients in the country are elderly patients living in retirement communities because they think they are immune to catching this most horrible disorder.  So we're going to see that, but I haven't seen it yet.  


Sometimes people who are depressed may appear to be demented because they're so blunted, and psychomotor retarded that they look and act is if they are demented.  Pick's disease, I mentioned earlier, is a different type of degenerative disorder.  It affects only the frontal or temporal lobes, or both, but not the rest of the central nervous system.  Parkinson's disease is unique, about 50 to 70 percent of Parkinson's patients develop major depression, and about 30 to 50 percent develop dementia.  There are two different types of dementia with Parkinson's disease.  One is called the dementia of Parkinson's disorder, and one is called Alzheimer's disease.  


Now, what we do at UAB is when we see someone who first presents with Alzheimer's disease, is that we do an MRI scan, or CT scan, preferably an MRI scan to look at their brains to see what it looks like.  We do neuropsychological testing, which can be very helpful and differentiating between vascular dementia and Alzheimer's disease.  We do some specific blood evaluations look at B12 levels, which B12 deficiency can cause a significant dementing illness, thyroid function test, and other blood dyscrasias, and we'll use the 85 to 90 percent, at least correct in our diagnoses.  


The clinical presentation is memory impairment, word-finding difficulties, geographic or temporal disorientation is particularly difficult.  It's not uncommon for people with Alzheimer's disease to get lost in their own homes.  Frequently one of the presenting features in my clinic are people who have gotten lost driving in their own environments, their home local neighborhoods.  Several years ago I had a lady who lived in Vestavia.  She drove down Highway 31, and across Red Mountain Expressway to get off on 8th Avenue South to go to Forest Park to visit her brother.  She missed that turn, ended up taking a right turn to Atlanta, and ended up on the other side of Atlanta several hours later, not really realizing what she had done.  So that can be a significant problem.  


Day and night disorientation is a huge problem with Alzheimer's disease.  Lots of times these people will stay awake all night, and they'll sleep all day, so that's a difficult problem to take care of.  Usually that can be helped by giving the patients trazodone at night is my favorite drug to help them sleep, and stimulating them during the day with low-dose Ritalin will help them stay awake so we can solve that problem. 


They have difficulties obviously with simple chores, they wander, they may be irritable, and they're frequently depressed.  The wandering is a big problem, and I think Alzheimer's patients wander because they don't know where they are, and they're trying to make sense of their local environment.  And one night I had a call from a nursing home at midnight wanting to know what I was going to do about a patient who was wandering.  And I said to the nursing home if they didn't have enough staff to take care of a wandering patient, they didn't have enough staff to be operating a nursing home, because there's not a lot you can really do about that, particularly if they call me at home at midnight and want me to do something over the telephone.  These patients may have hallucinations and delusions, and incontinence is a problem.  Many patients are incontinent of urine, but they're not incontinent of their bowels until the very end, so if you see someone who is both incontinent of both urine and feces early on, then chances are it may be something else, and it's not uncommon to see patients who have Pick's disease be incontinent of both urine and feces because they really don't care.  Frontal lobe dementing illnesses of patients become very apathetic, and they just simply ... they don't care.  Am I on time? 


WOMAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  Okay, good.  All right, so since we now know that there's a deficiency of acetylcholine and Alzheimer's disease, there are a whole group of drugs that are cholinesterase inhibitors that have been approved for the market, and currently the ones that are most commonly used are donepezil, which is Aricept, rivastigmine, which is Exelon, and galantamine, which is Razadyne.  These are wonderful drugs, and I was involved with the beginning stages and studies of Aricept, and donepezil in 1992, and I went to New York, and the fall of 1996 when they wrote the study, and before they told us the results, I spoke to the international head of the study, and said, "I know we've got a really good drug here", because we could tell in our clinic when the patients would go off the drug, and then back on again, because it was a crossover, double bump to see low-control studies, so they'd go on the drug, off the drug, and back on the drug again.  So we really knew that we had a really good drug.  So the idea here is if you can inhibit the enzyme that breaks down acetylcholine, which is cholinesterase, then you can allow acetylcholine to stay around a lot longer.  And indeed, that's what happens.  


Now, we also ... at least I use it on patients with vascular dementia, as well.  Now, you may ask yourselves, well, people with vascular dementia don't necessarily have a degenerative process that affects the nucleus basalis of Meynert, that little nucleus I showed you, that may well be true.  But most of my patients with vascular dementia have what's called subcortical white matter of vascular disease, so there are little shots, if you will, of gunshot wounds, almost little white areas throughout the brain that have been damaged by small strokes, and so those small strokes also are cutting off the axons coming up from the nucleus basalis, so they still need to have acetylcholine augmentation, so it works really well.  And these drugs now are known to delay nursing home placement by two to three years.  That's significant.  It provides a lot of time to help families provide for financial future, for stabilization, for resolution of all sorts of complex problems with these patients financially. 


Now, this is a (Inaudible) of a patient who had Alzheimer's disease, and I want you to look at this area, and this area.  We'll look at this next slide and you can see this area, and this area are much lighter.  So let's go back here and look here again at this brain.  Now, this patient not only had Alzheimer's disease, but she had major depression.  These are two spec scans taken a year a part, so this first spec scan was taken prior to the initiation of Aricept and Zoloft, and typically with spec scans, and PET scans, of MRI scans, one sees a diminution of blood flow to the posterior parietal, and the adjacent temporal lobes, which is this area, and this is the frontal lobes, and the frontal lobes are decreased in blood flow in depression, usually the left greater than the right.  So if we look at the next slide, we can see after a year that these two areas are much brighter, and what that indication is is that this micro cerebral blood flow to these two areas has been improved, and the patients are functioning better.  There is a whole host of literature now that shows that certainly with major depression that cerebral blood flow improves to the frontal lobes after appropriate treatment, and that treatment can either be in the form of antidepressant medications and/or electroconvulsive therapy treatment. 


Now, there's another drug on the market which has a different kind of action that treats Alzheimer's disease, and that's called Namenda, and Namenda as a drug, which is a partial antagonist of glutamate, and in the brains of Alzheimer's patient is it thought that there is an excess of glutamate in the extraneuronal space outside of the areas where the neurons are, because the neurons are dying, and they're releasing this excess glutamate, and what the glutamate does is that it is cytotoxic, it increases the level of amyloid precursor protein, beta amyloid inhibits the uptake of glutamate, and enhances glutamate release, and that's also present, as you know, in the amyloid plaques.  The glutamate transporters downregulated in Alzheimer's disease so that Namenda, or memantine, as I said, is a partial antagonist ... we're going to skip those ... of glutamate, and it slows down the firing of the neurons, and when it slows down the firing of the neurons that are being overstimulated by glutamate, then the cells have more regulatory, or normal firing mechanisms, and they live longer.  


Now, let's look at some of the newer things that are happening.  This top drug here called bapineuzumab is a study, is a drug that's now in phase III of clinical trials in this country and throughout the world, and in the world there are about 4,500 patients who are being looked at, and what this drug is is a human monoclonal antibody against amyloid.  So it is given in an infusion every 13 weeks, and we started the study here at UAB about a year and a half ago, and we've been extraordinarily successful thus far in enrolling patients in this study, and there are two parts to the study, two groups of patients.  One is the patients are divided into those patients who carry the APOE allele, and those who don't.  So they're being looked at separately.  They've been given the same amount of medication now.  Originally they were not, but now they were giving the same amount of medication, but they're being looked at separately.  


So bapineuzumab, then, it is thought, does several things.  One is it prevents the deposition of amyloid, and it dissolves amyloid.  And so as it dissolves the amyloid, what happens to the brain is ... this is really to me quite fascinating ... the brains shrink because the amyloid plaques are space-occupying lesions.  And as the brains shrink and the amyloid goes away, the patients start to do better because these space-occupying lesions are blocking neurocircuits that somehow, magically it seems to me, reestablish themselves.  


There was a similar study done that was stopped about eight years ago now I think in which it was called a vaccine against amyloid, and in that study, a few patients died, and they died from severe encephalopathy.  Now, with bapineuzumab, those side effects had not been seen, but in the previous study with the vaccine, the patients who completed that study have been followed cognitively ever since.  And some of them now are still doing better than they were before they started that particular drug, almost a decade ago.  So that's quite remarkable to see that.  And if you want to, you can go back and look at the HBO series on the Alzheimer's project, and they have those patients in that project.  It's a fascinating series to watch.  Those of us from Alabama who grew up here and knew somebody named Cousin Cliff ... I don't know if any of you have heard of Cousin Cliff ... but he died of Alzheimer's disease, his wife was an RN, and it shows also his progression, and the difficulties in taking care of some of these patients. 


So bapineuzumab is promising.  Now, it's a double-blind, placebo-controlled study.  Currently 60 percent of all patients enrolled in this study are on the drug, and 40 percent are not.  So if you volunteer for the study, you have a great chance of being on the drug than you do if you ... obviously have a greater chance of being on the drug than not being on the drug.  However, at the end of 18 months, all patients who are not on the drug will go into an extended study, and they will be placed on the drug.  So then those patients can be studied before, or being studied when they're not on the drug, and then studied when they are on the drug, as well.  So everyone will have the chance to be on this particular drug.


If you look at the literature that's been published on this, in phase II clinical trials there were about ... I think it was 263 patients, which is not a huge patient population.  There was a separation in that study of patients doing better who did not carry the allele than those who did carry the allele.  But in that study the patients who carried the allele were on lesser drugs than those who didn't carry the allele, because it looked as if there ... there was one side effect, it originally looked as if it would be probably more prevalent in people who carry the allele, and the one side effect is that in very few patients ... I've seen it, but in very few patients there is something called angioedema.  And angioedema looks like a stroke when you see it on MRI scans, and it is thought that since the amyloid is not only deposited in the senile plaques, but in the walls of arterials, that is it is being absorbed, there is leakage in some of these small arteries into the brain substance causing this "angioedema".  It has resolved in every case in which it has been seen, which is not many.  But it's also now that there's a much larger world wide study, it looks like both patient populations are probably equally affected by this, so the higher the doses that were used originally have been decreased.  We don't know yet how it's going to look.  I feel quite certain that some of my patients who are finishing the first 18 months of this study have not declined at all.  Now, whether anyone, would it come up or not, if they have, I don't know it.  


But I'm quite certain that some of these people ... and this is just my guess ... have maintained very well.  Now, this other drug I have listed below that is called Rember, and Rember was a drug that got a lot of attention, and not quite two years ago in the summer of 2008 at an International Alzheimer's Conference, and this was a drug in phase II of the clinical trials that was said to show remarkable remission of symptoms and some recovery in Alzheimer's patients by treating tau.  It got a lot of press.  I looked this up the other day to see what was happening with this particular drug, and for some reason this company that makes this drug has not applied for phase III of clinical trials, so there may be something else that's going on with this drug, but there are experimental drugs looking at treating not only the amyloid, but also the accumulation of tau, so that what we see now is we're treating the decrease in acetylcholine, with the cholinesterase inhibitors.  It looks as if there are going to be some drugs on the market soon, I hope, that will treat amyloid.  There are other drugs in the pipeline that I am not involved with that are doing the same thing, and there is the beginning of drugs that might treat this hyperphosphorylated tau.  


So I think what's going to happen in the long run is that Alzheimer's patients will be able to be managed on a cocktail of drugs, sort of like AIDS patients because we're treating different parts of the pathology with each of these three different kinds of drugs.  Does that make sense?  And certainly I can tell you after having done this for almost ... well, been treating Alzheimer's patients for 20 years now, and having been involved with Aricept since 1992, these drugs work, and they work well, and for some patients they work remarkably well.  I remember one lady who had atypical Alzheimer's disease, she came to me from Montgomery.  When she presented she had what's called a ... she had a 16 and what's called a Mini Mental State Exam, which is a simple little 30-point quiz.  Anybody who makes a score of 23 or below is considered to have some kind of cognitive disability.  She came back in a month, and her score had risen to 29.  That was probably the most remarkable rise that I've seen.  But I've seen others that are similar, and they stay there, and they stay there for a long time, so we know these drugs stabilize cognitive decline.  When I start them, I don't stop them.  A lot of families, when Aricept first came out, I said the patients were no better so they start the drugs, and the patients plummeted, so when you treat these patients, if they're no worse, they're better, because Alzheimer's disease is a cognitive straight decline.  If you put them on a medicine, the slope changes.  If you stop the medicines, they'll plummet to where they would have been had they never taken the drug.  You start it back, they might get better, but not back to where they were.  


So in this particular disorder patients who have no decline may not be better, or better because they're not worse.  Does that make sense?  So that when I start these drugs, I don't usually stop them unless it's a terminal case, or near death.  I don't know how to tell families when someone no longer has quality of life.  It seems to me that when people don't have quality of life that they no longer recognize or enjoy their family members.  But people think in other ways, as well.  They think visually as well as verbally.  So it's very difficult for me to say.  Anyway, that's the end of this talk. I'd be glad to entertain any questions you might have for me.  Thank you very much. 


(Applause) 


F. CLEVELAND KINNEY, PhD, MD:  Yes, sir?


MAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  There is no difference.  The word "dementia" simply means you're not as smart as you used to be.  And senility also is the same thing.  Senility, really, if I'm not mistaken, is a masculine word, and anility is a feminine word, so senility, dementia, they're used interchangeably.  


MAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  Well, Alzheimer's is a form of dementia, so people who have Alzheimer's disease are demented.  People who have Pick's disease are demented.  People who may suffer different strokes become demented.  People who have B12, the patient may become demented.  So there are lots of different kinds of dementia, but the definition of dementia in and of itself just means you're not as smart as you used to be.  So someone could have had an IQ of 160, drop to 130, still considered to be brilliant and be demented.  Does that make sense?  So it's a relative decline in your ability to think as well as you used to.  


MAN:  (Inaudible)  


F. CLEVELAND KINNEY, PhD, MD:  You're welcome.  Yes, ma'am?


WOMAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  They are.  


WOMAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  You know, that's a very good question, and I've thought about that.  I don't know if that's been looked at yet.  It's something to think about, because there are abnormal glutamate circuits in schizophrenia, but also the other thing to think about possibly is using Aricept in schizophrenic patients, because some schizophrenia patients have significant cognitive decline, some don't, and I don't think people yet know why those that do have it, have it.  So those are both very good questions, and they certainly should be looked at.  


WOMAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  They're not.  It hasn't been looked at, but it is a good idea.  Now, I personally don't treat many younger schizophrenic patients.  The ones I see really are quite elderly, and usually are demented, as well, but I don't know of people who are treating young schizophrenic patients have looked at that yet, but it's certainly an area that I think they're thinking about.  But the role of glutamate in schizophrenia has not been definitely determined yet, either.  But it certainly looks as if it plays a major role in it.  Yes, ma'am?


WOMAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  Well, they have difficulty speaking because the area that allows them to speak, which is called Broca's speech area, is also a motor association area, that association cortex degenerates.  The area that allows them to use their muscles of their larynx, which is primary motor area, is intact.  So these patients also, not only can they frequently lose the ability to speak, they lose their memory for language, they lose the ability to use the muscles because the motor association areas are lost.  They also eventually cannot walk anymore because they lose the ability to walk because motor association areas for walking are gone, as well.  So most people never see end stage Alzheimer's patients.  And end stage Alzheimer's patients are patients that can no longer feed themselves, they can no longer eat, they're lying in bed in a fetal position, usually being fed with a feeding tube.  So all of those motor of conscious we've gained through our life times are gone in these unfortunate patients.  Does that answer your question?  Yes, ma'am.  Yes, sir.  


MAN:  I'm Dr. (Inaudible) Aricept (Inaudible) and I've had five (Inaudible) Aricept, and people (Inaudible).


F. CLEVELAND KINNEY, PhD, MD:  And are you tolerating the patch well?


MAN:  (Inaudible) doing okay.


F. CLEVELAND KINNEY, PhD, MD:  So the patch is doing the same thing that Aricept would do, it's delivering acetylcholinesterase inhibitors, and another aspect of the patch is it also has something called butyrylcholinesterase inhibition because some people think that a substance called butyrylcholinesterase also distorts acetylcholine, so your Exelon patch that you're on has two different mechanisms of action, and it's doing the same thing equally as well, if not better, who knows, than Aricept does.  So if I have someone who doesn't tolerate an oral medication, then I'll always try to put them on the patch, as well.  So I would have done the same thing.  Yes, ma'am?


WOMAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  No.  Because once you're on a therapeutic amount, you're saturating the receptors for it.  So no, that would not help.  Yes, sir?  


MAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  Yes.  Well, actually, no, it does not.  The plaques are extraneuronal.  They're outside the neuronal space, but what they're doing is that they are disrupting the surrounding space.  Let me go back to that slide a minute.  If we look at this slide here, this amyloid plaque and these dark areas around it are outside the neurons, but this accumulation of destroyed material is interrupting all the axons going up and down, and across this interneuronal space, so it's blocking all these circuits there.  Now, the other thing was that the tau, however, and the tangles, this is hyperphosphorylated tau, they are inside the neurons themselves, so they're rendering all these neurons dysfunctional, okay?  So there are two different processes going on, one inside the neurons themselves, which is the tau, and the other one is outside the neurons, which is interrupting all the connections, which is the amyloid plaques.  Does that make sense?  Yes, sir?  


MAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  No, I don't.  I thought about that, but I don't know.  But it works.  Anything else?  Yes, sir?


MAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  No.  


MAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  I wouldn't have any idea.  The thing about HIV, which is interesting, is that when it first presented at least here in, what, the late '70s, early '80s, we used to see a fair number of younger people with HIV-associated dementia.  As people get older, it's not presenting as much because at least here they're so well taken care of, that their disease is so well-controlled that I don't think we're seeing as much of that.  And I think that's probably why I haven't seen yet any HIV dementia in elderly patients.  


MAN:  (Inaudible Portion)


F. CLEVELAND KINNEY, PhD, MD:  No.  That's outside my area of expertise.  Yes, sir?


MAN:  (Inaudible) 


F. CLEVELAND KINNEY, PhD, MD:  Just a change in environment by itself?  No, it does not cause dementia.  What happens with demented patients is when they change their environments, then they're already demented and it adds to their confusion and disorientation.  But a change of environment does not result in any kind of memory loss.  It makes the patients more difficult to manage because they're in unusual places. 


XIAOHUA LI, MD, PhD:  Let me make sure that we have plenty of (Inaudible) after our last speaker.  At this time I will introduce the next speaker (Inaudible).  


(Background Conversation) 


XIAOHUA LI, MD, PhD:  So our next speaker is Dr. Karen Gamble, and Dr. Gamble is an assistant professor of our department, and she joined us just a little bit more than a year ago.  And it's such a fortunate thing to have her here, not only just because she is a pleasant person to be here, but also because she does a very unique type of research which is called circadian regulation.  And even though most of her research is done in the laboratory, then you will find it is very real and fascinating because it is so in touch with your daily life.  And besides that, circadian, this regulation is very often the first sign, and part of the symptoms of many psychiatric disorders such as depression, bipolar disorder, and so on.  So by saying all that, let's just welcome Dr. Karen Gamble to tell you about her research. 


(Applause) 


KAREN LYNNETTE GAMBLE, PhD:  Thanks for that wonderful, warm introduction, and I appreciate the opportunity to talk to everyone today about the circadian clock, and how disruption of circadian rhythms and sleep can wreak havoc for your mental health.  And I'm also going to tell you a little bit about some of the research that's basic research that I've been doing here at UAB, and basically looking at how the circadian clock controls its timing, as well as how the clock can synchronize to the environment.  So, first, I want to consult an expert, and let them tell you about what a body clock is.  


(Video Rolls)


SEINFELD:  He overslept and missed the whole race.  Isn't that amazing?


GEORGE:  I'll tell you what happened.  I bet he got the AM/PM mixed up.  (Laughter) 


SEINFELD:  My money's on the snooze.  I'll bet you he hit the snooze for an extra five and it never came back on.  (Laughter) Imagine, your whole life riding on an alarm clock.


KRAMER:  Alarm clocks, I never use them.  I don't trust them. 


SEINFELD:  Well, what do you do?


KRAMER:  I have a mental alarm.  I set my head for a quarter to seven, and I get up.  (Laughter) 


SEINFELD:  It always works?


KRAMER:  Oh, it never fails.  See it's based on your body clock.  See, your body has an internal mechanism, it knows what time it is.  


(Video Ends)


KAREN LYNNETTE GAMBLE, PhD:  So it turns out that Kramer is actually right, the expert that he is on clocks.  But I'm going to start out telling you a little bit about where our body clock, and it may surprise you that it's actually in multiple locations.  But then the next thing I'm going to tell you about is about how disruption of the circadian clock can result in exacerbating effects for mood disorders, actually it has a lot of detrimental effects on mental health, in general, as Dr. Kinney mentioned, including Alzheimer's disease, but I'm specifically, for the sake of time, going to focus on mood disorders.  And then the next thing I'm going to tell you about is how the circadian clock in mammals maintains its 24 hour timing, and how the individual nerve cells within the clock communicate to each other, and stay in sync with each other.  


And then finally I'm going to give two additional examples of research from our lab, one is in mice, and the other one is in humans.  In mice I'm going to tell you about a link that we know is between the circadian clock, and a target of a very common therapeutic treatment for bipolar disorder, and that's lithium.  And then finally, the research that I'm going to tell you about in humans is looking at shift workers, and the interaction of changing the circadian clock, disrupting it on a chronic basis, and how your clock genes can interact. 


So, as I mentioned, Kramer was right, and there really is a body clock, and we know this because there was a French geologist, his name was Michael Sufre(?), and he decided that he was going to spend several months in a cave in the 1960s and '70s, and this is him here, he's reading a book, and he weighing himself, and he attached all these electrodes to his head.  This is his little tent that he had down in his cave, and he monitored his 24-hour rhythms, including when he woke up and went to sleep, and he'd send all his data up to his research team above ground.  And over this period of months he discovered that he had about a 25-hour sleep/wake cycle.  So it wasn't 24 hours, it was about an hour longer, and it turns out that that's actually pretty accurate.  This is an actogram from a human, and let me explain how this works.  But each line here is one day, and the solid lines are when they sleep, and the dash lines are when this person was awake.  And during this section of the data, this person was placed in temporal isolation, so they had no access to windows, or clocks, or anything.  They had no idea what time it was.  They would wake up when they woke up, flip on the lights, turn off the lights when they went to bed.  And if you'll notice, they woke up a little bit later each day by about an hour each day.  So it turns out that this is about 25 hours.  


And so if you have a clock that is running at about 25 hours, but you live in an environment, on an earth that is rotating every 24 hours, then it's important for this clock to stay synchronized to this precise environment.  And so this happens primarily through light that enters through the eye and travels down the optic nerve, and reaches a tiny little nucleus in the brain called the hypothalamus, and there is a nucleus there called the super cosmetic nucleus, or SCN.  And the SCN contains about 10,000 tightly compact neurons, and these neurons are tightly coupled to one another, and they have very high rates of electrical activity during the day, and low rates during the night.  And it also turns out that individually these cells can continue to cycle on their own even when they've been separated from each other, and this happens primarily through a gene protein feedback loop that I'm going to tell you about in just a minute. 


Now, you'll be surprised to find that the SCN is actually not the only clock that's in the brain, and here's the SCN right here, way down at the bottom of the brain.  This is a section of a mouse brain, so if you cut the mouse brain in half, this is towards the nose, and this is towards the back.  And so all these areas, and letters that you see here are all clocks that we've found in the brain, and there's probably actually more than this, but this is what we know to date.  But the SCN is the only one that receives input directly from the eye, and so if we want all of these different clocks to tell the same time, then as necessary, the SCN needs to drive them.  So we consider the SCN sort of the primary oscillator, and all of these other ones are sort of secondary oscillators.  And surprisingly, the brain's not the only place that contains a clock.  We also have clocks in our heart, in our lymphocytes, in our liver, our spleen, and even in our fat, we have a circadian clock.  So what happens when all of these different clocks become desynchronized with each other, and they're all telling a different time, well, there's a very real world example of that, and that's with shift work.  And I'm going to tell you a little bit more about some data of shift workers towards the end of my talk.  


But first I want to tell you some of the repercussions of shift workers, and it doesn't surprise you, I'm sure, that there are circadian rhythms disruptions as well as sleep problems, but what may surprise you to find is that there is also an increased risk of developing gastrointestinal disorders, increased risk of certain types of cancers, reproductive problems, as well as heart disease, and then finally there's an increased risk of developing mental disorders such as problems with stress, and anxiety, and mood disorders. 


So not only does this desynchronization wreak havoc for your health, but also just chronic shifting.  So just continually shifting the clock over and over again can actually have terrible repercussions, and we know this from a little bit of animal research, and there is a paradigm called "chronic jet lag", and this is an example of chronic jet lag in a mouse, and mice are great because they love their running wheels, and actually the average mouse can run about four miles a day, so they're great to use this running wheel to study their sleep/wake activity.  And so this is an actogram from a mouse, and each line represents 48 hours, so it's double-plotted, which means that you have day one and day two, and then underneath that is day two again, and then day three, and then day three again, and then day four, and this allows us to see the pattern.  And I'm explaining this because you'll see a few more of these towards the end.  But the yellow area is when lights were on, and the white are was when lights were off.  And so this mouse had a six hour shift earlier in the light/dark cycle once a week every week, so you can kind of see the result of that.  Now, if you do this chronically for eight weeks, and you do this in aged mice ... so this goes back to a link to what Dr. Kinney was talking about ... you actually surprisingly find out that only 40 percent of them survive this.  And all that we've done is shifted their light/dark cycle.  So it's really important.  I think one of the people here asked about changes in your environment, and while it may not directly cause an illness, it can certainly make symptoms of a preexisting illness worse.   So clearly there is definitely a link between circadian clocks and mental health, but for the sake of time I'm going to focus on mood disorders, and it turns out that patients with bipolar disorder, seasonal affective disorder, and major depression have blunted, or abnormal rhythms in many of their hormones such as thyro corticotropin-releasing hormone, cortisol, melatonin, as well as their physiological rhythms such as blood pressure, and their temperature.  


In addition, as I mentioned earlier, shift workers are more likely to develop mood disorders.  And finally, the interesting finding that phototherapy, total sleep deprivation, and social rhythm therapy are successful treatments for many patients with mood disorders, and we can see that here.  This is actually a patient with seasonal affective disorder who is receiving a phototherapy treatment, and the interesting thing about this is that it's not just the fact that they're getting this light every day, it's what time they get the light.  And so this is a group of patients that received the light in the early morning, and this is late morning, and this is evening.  And so this is the percentage of them that had improved symptoms after the phototherapy.  So it's not just giving the light, but what time you give the light, which suggests that it's acting directly on the circadian clock. 


And so some researchers have proposed this idea that it's when your endogenous clock gets out of synch with your environment, or when you're going to sleep, that can cause trouble.  And so this is sort of depicted here.  Your sleep is sort of represented by this person laying here, and this person is going to bed, you know, at your normal social pressure to sleep, between 11:00 PM and 7:00 AM, but their clock, which is represented by the bed, could be actually at a different time.  It could be later, or it can be earlier.  And so this what many people refer to as circadian misalignment.  


Now, I'm going to switch to tell you about that protein gene feedback loop to tell you how this 24-hour time, how the nerve cells in the brain keep track of this 24-hour time, and there are actually many different genes that are involved in this process, but I'm going to focus on two today for just simplicity.  And so this feedback loop starts when a protein called "clock" activates a gene called "period" or "per", and so this is sort of the positive form of this loop.  And then period feeds back to the clock and blocks clock, and so it actually turns off its own activation, and so this whole thing is a loop, and it takes about 24 hours for this whole thing to take place.  


Now, it also results in high levels of per activity during the day, and low levels during the night, and as I mentioned before, also in the clock you have high levels of electrical activity during the day, and low levels during the night.  So what happens if you knock out one of these important circadian clock genes, and specifically what happens to mood?  So one research group decided to look at this in an animal model, and so they had a mouse model in which the clock gene was knocked out, or not functional, and then they decided to measure some behaviors in these mice.  So how do you measure mood in a mouse?  Well, Dr. Lee could probably tell you a little bit more about that than I can, but in this particular research group they used a test called a forced-swim test, and this is sort of like learned helplessness, so these mice are placed in an escapable situation like a pool of water that they can't get out of, and you measure how long they keep swimming, trying to get out of it.  And it turns out the PER1 GFP mice here, in the black bar, they swam longer.  So they kept trying longer, and longer, and longer, so they were sort of more impulsive.  And this was completely reversed by lithium.  Also, these same mice were hyperactive when you placed them in an arena, and when you expose them to an elevated plus maze, which was shown here, they were more likely to enter these open areas of the arms, which if you're a mouse, that's a pretty scary place to be because you're likely to be eaten by something.  And so these PER1 GFP mice were more likely to go here, so they're hyperactive, they're impulsive, and both of these effects were reversed by lithium.  


So now I'm going to switch gears and tell you a little bit about how we measure the circadian clock and timing in my own lab, and we use a couple of different transgenic reporter mice that are pretty interesting.  One is called a PER2 loop mouse, and in this mouse, when the PER2 gene is activated, it initiates a chemical reaction that's actually the same chemical reaction that we see in lightning bugs.  So every time the cells turn on, they glow.  And so you can take various tissues, you can take the brain clock out, or you can take the liver out, or whatever you want, and culture it in a dish, stick it in this little black box that collects all the photons coming off of the tissue.  And these are just some examples of some that we've looked at, and each time you see a peak that's another day that went by, and this is actually the clock in the lung, and this is the clock in the SCN.  


And another reporter mouse model that we use, which I'm going to tell you most of the data that I'm going to show you today is called a pro N(?) GFP mouse, and in this case, the pro N gene drives the production of a green florescent protein that's the same GFP that we get from jellyfish.  However, this GFP that we have is degradable, and it only lasts for a few hours, which is convenient for us because we want to look at real-time gene activity in these cells.  And so this is a little movie made from a mouse, SCN slice, and all the green dots you see there are individual cells within the SCN, and this movie was made from one hour images that were taken on a microscope from a slice that was maintained over about four days, and so you can count how many days, one, two, three.  Those were three days of activity. And so you can do single cell roll time reporting of gene activity, and then you can also do electrophysiology, and measure this gene activity, at the same time measure the electrical activity, which is important because electrical activity is the primary way that cells communicate with one another, and I now that Dr. Kinney mentioned that in his talk, and how important that can be for any type of mental process.  And so this is just a little cartoon representing this, so if one cell receives a chemical transmitter from its neighbor, it will start an electrical impulse here, it spreads throughout the cell, and it travels down the axon, in which will induce chemicals to be released to its neighbor.  And so this goes on.  And we call these electrical impulses action potentials, or just "spikes" for short.  And you can actually measure the rate of how frequently these spikes are occurring, and then you can kind of get an idea of how excited, or how inhibited your nerve cell is.  And so this is an example of a recording that we made of SCN nerve cell, and this is a 10-second recording, and so the vertical lines here, each of these are a separate electrical impulse, or spike, and so this neuron spiked about 20 times in 10-second recording, so that ended up with about a 2 hertz firing rate.  


So this an image of how we do these recordings.  This is a little, very tiny, and very pointy glass electrode, and this is the cell here that recorded from, and so we attached this electrode onto the cell, and then we can record these spikes.  And this is a picture of a live slice, this is not stained with anything, this is live fluorescence from a slice on a microscope from the SCN.  And I want you to focus on these two cels right here, and if you'll notice, one is very bright, and the other is very dim.  Now, as I mentioned, the per levels are high during the day, and low during the night, but this was all in the same slice, so the slice itself was at the same time, but there were varying levels of gene activity going on at this time.  So we wanted to know whether there was a correlation between the gene activity in the electrical activity of these neurons.  And so we recorded from both of them, and it turns out that the one that was more dim had a lower spike rate of about 1 1/2 hertz, while the bright one was rapidly firing at about 5 1/2 hertz, and when you record from a whole bunch of these cells, you get a significant correlation in that the higher the fluorescence, or the greater the fluorescence intensity, the higher the spike frequency.  And this was just done basically at the time of peak electrical activity in the SCN.  So what happens when you try to reset the clock?  


So, for example, the most powerful stimulus to be able to reset the clock is light.  So I want to tell you a little bit about what happens to per when you get a light pulse.  So light can reset the clock when it's given at night.  It really doesn't do much during the day, but during the night, though, it increases this per activity.  So when you give light during the early night here, this increases per activity, and it delays the clock, where as if you give light during the late night, it increases per activity again, but it advances the clock.  So in both cases per activity is being increased, but it results in a completely different direction of shift on the clock because in the early night the per levels are declining, and in the late night the per levels are rising.  So we wanted to find out what happens to electrical activity after a light pulse.  


And so Sandra Coleman in 2003 showed that in these same PER1 GFP mice, that given a light pulse during the early night,  as well as the late night, in both cases you get a significant increase in electrical activity.  I want to point out that this increase in electrical activity wasn't just an acute effect, this was something that lasted for hours.  And she also found that there was a significant correlation between the spike frequency, and the fluorescent sensitivity, just as I showed you before.  So we wanted to know whether a particular SCN neurochemical called gastrin-releasing peptide, or GRP, was able to have the same effects as light, and so we squirted GRP onto our slice, and we found that lo and behold if we did it during the early night, we also got increases in electrical activity, and the same for the late night.  And these were persistent changes that lasted for several hours.  


So at this point, what I've told you is purely correlational, right?  So we know that they both happened at the same time, but you don't know which one causes the other, right?  So this is the whole chicken or the egg, which came first sort of a question.  And so in order to test this ... and this is the most complicated slide I'm going to show you ... we used this unique strategy where we could actually block PER1 protein production through this blocker right here.  But this is our reporter gene, and so the reporter gene is actually just fine, it doesn't get affected by this blocker whatsoever, so we can still look in our slice, and find the fluorescent cells and say, "Okay, this one would have responded to GRP, but it's not responding appropriately because PER1 gene has been blocked."  So in this way we can tell whether PER1 is necessary for this increase in electrical activity.  And with the controls, here is the control, the GRP induced a persistent increase in electrical activity, but when we gave GRP with a blocker, you completely blocked this down to normal levels.  And so this suggests that the PER1 gene activation has to take place before any persistent changes in electrical activity.  And so the take-home message of this part of the talk is that the primary means of communication for cells is this electrical activity, and gene activity is important for that, also, but it's important to look at how those things work together to affect the clock mechanism.  


So now I'm going to take you back to this gene protein loop in order to introduce you to another player called GSK-3.  So let me refresh your memory.  We have clock, which activates transcription of Per, which then feeds back on to itself to block its own transcription, and this takes 24 hours.  But GSK-3 is thought to make this entire loop bigger or more robust, and GSK-3, many of you probably don't know, is actually the target of lithium, which is a common mood-stabilizing treatment.  And it turns out actually that lithium given in animals, will actually slow down the clock, and the animals on lithium treatment have a longer circadian period than the normal-treated controls.  So lithium is a GSK-3 inhibitor.  So we wanted to look at what would happen if GSK-3 was active all the time.  So GSK-3 is an enzyme that catalyzes reactions that can be turned on or off, or inactive or active.  And so normally it's active all the time, but if it becomes phosphorylated, it becomes inactive.  So in collaboration with Dick Jope here in our department, we began to look at a mouse model that he has.  


These are GSK-3 knocking mice, and these mice have a single mutation that results in blocking this phosphorylation.  So basically GSK is active all the time in these mice.  And so we wanted to see if there were any circadian rhythm disruptions in these mice.  And so first I want to show you what a normal wild-type mouse looks like.  So again, each line represents 48 hours, and the black tick marks are the number of wheel revolutions.  The yellow are the lights on, and white is lights off.  So at the top of the actogram, we have a regular light/dark cycle, and then on this day we put them in constant darkness.  And as you can see, they started to do what we call "free running", so you can actually measure what their endogenous body clock, what time it is.  And it's a little different than what we saw in humans.  In humans they went this way, right?  Because they had about a 25-hour clock, but in mice they actually have a shorter period that's about 23.6 hours.  And so that's why it looks like everything is kind of going to the left there.  And these are just two different examples in the wild-type.  But notice that their activity's all consolidated at one time, and they look pretty good, and pretty much not very active during the day. 


And here's what we saw in the knock-ins.  So clearly they're quite disrupted, and the first thing you'll notice is they're generally not very active, but even when we put them in constant darkness, it's really hard to tell the difference between their active period, and their awake period.  And if you look in these two mice right here, you can tell that rather than free running from when they started their activity, like we saw in the wild-type controls ... let me go back ... in the wild-type controls they started free running from the last time, from whatever time they woke up in the light/dark cycle.  But here they seem to be free running from either the middle of their activity, or the end, or somewhere.  So it's really hard to determine.  So we actually quantified these results, and found that surprisingly their total activity was much lower than in wild-types, but if you look at the percentage of the total activity, how much of that total activity was spent during lights on versus lights off.  The knocking mice spent more time being active during the lights on at about 12 percent compared to the wild-type mice, which was less than 5 percent of them that had their activity during lights on.  


So we also looked at the constant dark data, and we found that the GSK-3 mice not surprisingly had a very low amplitude of their rhythm, so if you consider the rhythm like a sine-wave, their sine wave was really small, not very tall, where as the wild-type mice sine-wave would have been very, very tall.  And then this measured the circadian period of the clock, and it turned out that the knock-ins had a slightly longer period of about 0.3 hours per day than the wild-type mice.  So these results suggest that some of the therapeutic targets of a mood stabilizing drug like lithium can actually have direct effects on the clocks, and some have gone so far as to say that this may be one of the therapeutic effects of lithium.  


So for the last part of my talk I want to shift gears and talk a little bit about humans, and all this research was done at Vanderbilt University in collaboration with Carl Johnson, and so I mentioned about shift work, and how it can cause circadian misalignment, and one of the most well-known shift workers are nurses.  And so we looked at nurses that worked at Vanderbilt University Medical Center, and their mean age, or median age was about 36.  Most of them were women.  But we had a very large number of them that worked 12-hour night shifts, and then we had some 12-hour day shift controls, and we had some other varying shifts represented in the sample.  And we administered a survey, and we also took these nurses' blood in order to look at their genetics.  


So the first thing that we found, not surprisingly, was that if you ask these nurses how well adapted they were to their current schedule, if they were working night shift it was much lower than the day shift, and that's not really as big of a surprise.  The day shifters seemed to be in the category that they sleep just as well when they're working as when they're not, and the night shifters selected options that said that they feel tired on their first day off, and their sleep patterns are variable.  


So some researchers had suggested that night owls are better suited for doing shift work than early bird.  And so we kind of wanted to look at this in our population, in our sample, and we found that the day shifters, shown here in white, were more likely to be an early bird, where as the night shift workers shown here in black were more likely to be night owls.  But that doesn't really tell us anything about adaptations, so the next thing we looked at was how well adapted were they.  And it turns out that for the early birds they were really, really well adapted to being on day shift, and they were pretty poorly adapted to being on night shift.  However, the night owls seemed to be doing poorly no matter what shift they worked.


So let me tell you a little bit about the typical schedule that nurses work.  So most nurses that work in a hospital, Vanderbilt University is not the exception, but many of them, what they do is they work three consecutive 12-hour shifts, and then they're off for about four days.  And so what most nurses do is on their days off they want to go back to sleeping at night because they want to be up during the day when they can be with their friends, and their family.  And so what happens is this results in perpetual jet lag, or chronic jet lag.  


So what we did was we gave them a schedule to consider in which they worked three consecutive 12-hour shifts.  They started at 7 PM and off at 7 AM.  And then they were off for four days.  And they were asked to indicate on a grid when they would normally sleep.  So this is an example of a nurse who would have stayed on nights on her days off.  So each of these columns is a 24-hour period, and then in gray is their work schedules, so they started work at 7 PM, got off at 7 AM.  And the red area is when they slept.  And so we categorized all the responses into one of five categories.  This is the category we called night stay, and then the second category was called nap proxy, and these nurses chose to take naps during the day, during the time at which they would normally be asleep when they're on night shift.  So they kind of looked bimodal.  They have like two big bouts of sleep every day. 


And then there were two groups of nurses that chose to switch completely back to days on their days off.  One was a sleeper, and these nurses did so by choosing one day to just sleep a ton, and then another group of nurses did the same thing, but they did it by picking a more than 24-hour period of sleep just to stay awake entirely.  So they were using sleep deprivation as a means to switch back to days on their days off.  And then finally there was a fifth group of nurses that were called "incomplete shifters", and they shifted halfway between days and nights.  


So it turns out that the most common strategy was the switch sleeper strategy with about half the nurses adopting this strategy, but very few of them chose to actually stay on nights, less than 5 percent.  And then between 10 and 15 percent chose to take naps, or shift halfway in between.  But surprisingly, the second-most common strategy in which one in four nurses chose was the no-sleep strategy.  And it was not uncommon for that sleep deprivation to occur right before their first work shift, so think about that the next time you go to the emergency room in the middle of the night.  (Laughter) 


So the next thing we wanted to do was figure out which one of these strategies had resulted in better adaptation, and so we did a multivariate analysis, and we chose four dependent variables that were indicative of adaptation.  These were how long it takes them to get out of bed, how likely are you to doze when you're sitting still, and of course, there is subjective adaptation, how well adapted are you, and then caffeine consumption.  And so the overall model was significant, and we found that the no-sleep strategy were actually more likely to doze and had a significantly lower adaptation.  And I want to add that when we looked at the demographics of this group of subjects, these were the nurses that were older, and these were the nurses that were more experienced.  


I don't know if experience really helps make that decision, but it doesn't seem like it's probably working very well for them.  And then there were also a couple trends in which the nap proxy strategy had longer wake-up times and the incomplete shifter strategy had lower caffeine consumption, of if anybody seemed to be better adapted, it was probably the incomplete shifter that seemed to be the best strategy.


And so finally, I just want to mention a little bit about the genetics.  The genetics actually included 35 different mutations, and various clock-related genes, and I'm just going to tell you about three of the results that we found.  One of them was looking at caffeine consumption, and a mutation in the PER2 gene, and so the white area are the day shift nurses, and the gray area here are the night shift nurses, and so it turns out that if you have this common mutation, that the nurses were more likely to drink caffeine, but especially on night shift.  So it wasn't significant in day shift, but it was for night shift.  And then another gene that's related to the circadian clock is called NPAS2, and in this particular gene we found that nurses with this common mutation actually had a decrease likelihood to dose, so they seemed to be more awake.  And this was true even if they were on night shift, and their sleep and their circadian clock was disrupted.  And then finally we looked at whether they were early birds or night owls in this same NPAS2 mutation, and we found then ... so in the normal, common wild-type allele, if you will, what you find is once they start shift work, they become more likely to become a night owl than an early bird.  But with this particular T-to-T(?) mutation, the nurses were more likely to be night owls even if they were on day shift, and even if they were on night shift.  It didn't matter which shift they were on, they were more likely to be night owls.  


And so these results basically suggest that it's not enough just to look at your genes, and how they associate with behavior, it's important to look at how your genes associate with behavior when you're in certain types of environments, because there is definitely an interaction between your genes, and your environment.  


And so I just want to go quickly through the take-home points of what I've told you today, and that is first that rhythmic and light-induced electrical activity in the SCN are correlated, but that the PER1 gene activity seems to be necessary for any long-term changes in electrical activity during the early phase-shifting process.  And second, the lithium target, GSK-3, contributes to the robustness or amplitude of the circadian clock.  And finally, that night shift workers report significantly lower adaptation levels, and this may be due to their chronotypes, whether they're an early bird, or a night owl, or which sleep strategy they choose, or their genetics, or an interaction of all three of these.  So that's pretty much the end of my talk, and I'd like to thank the organizers for inviting me to speak, and I'd like to leave you with the idea that the circadian clock is important, and to think about your sleep, and your sleep hygiene, and when you go to bed because even if doesn't directly cause problems, cause the actual mental disorder, it certainly can make things worse, and in some cases you can actually improve the symptoms by helping circadian clock function.  I'd be glad to take any questions. 


(Applause) 


XIAOHUA LI, MD, PhD:  We have time for (Inaudible) at this time I'll ask (Inaudible), so then continue to ask questions (Inaudible). 


KAREN LYNNETTE GAMBLE, PhD:  Yes?


MAN:  (Inaudible)


KAREN LYNNETTE GAMBLE, PhD:  Yeah, actually I can do a little better than speculate.  There is actually some research in the literature that the diurnal animals tend to have longer circadian clocks, and that nocturnal animals, such as a mouse, is more likely to have a shorter circadian clock.  Now, there are some hypotheses and theories about why that would be beneficial, and I think if I got into that right now, I would probably put everybody right to sleep.  (Laughs)  Yes?


MAN:  (Inaudible) 


KAREN LYNNETTE GAMBLE, PhD:  That's an interesting question.  Lithium has a circadian period-lengthening effect, but it also makes the circadian clock more robust, and so if you're trying to do the opposite of what your circadian clock is telling you to do, I think making your endogenous clock stronger might actually have the opposite effect, but to be quite honest we don't know, and that's one of the areas of research that I'd like to take my research into with the human studies, continuing to look at shift work, and looking at people who do shift work and actually have mood disorders, and how their different therapeutic treatments are interacting with their work schedule.  Yes?


MAN:  I just want to make sure I heard you correctly that severe sleep disruption could possibly lead to death(?), and then ... 


KAREN LYNNETTE GAMBLE, PhD:  Especially in older populations.


MAN:  Have they looked at that in humans?


KAREN LYNNETTE GAMBLE, PhD:  In humans?  I don't think so.  You'd have to look at, you know, older shift workers, or older pilots, or somebody who is doing, you know, they're chronically being shifted.  But the Alzheimer's patients had said, it's interesting, because they're chronically ... but I don't know if they're chronically shifting, though, or if they're just completely arrhythmic.  Any questions?  Okay, yes. 


MAN:  (Inaudible Portion)


KAREN LYNNETTE GAMBLE, PhD:  Well, actually there is ... well, all of the problems that I mentioned earlier, there definitely is an increase in the cardiovascular disease, for example, with shift workers.  So, you know, in our nurse sample, typically in shift work it's the younger people who are doing it because it's the shift that nobody wants, and so, you know, there's sort of a seniority effect, so then the younger nurses are the ones who get stuck with shift work, but as they go through the ranks, and they have the choice to get off of it, and most of them choose to be off of it, but anecdotally I've heard a lot of people talk about how their mom or someone was a shift worker, and all these medical problems they had throughout their entire life that they were working with shift work, yeah.  So I think that it probably is true in humans that they die earlier.  Yes?


MAN:  (Inaudible) 


KAREN LYNNETTE GAMBLE, PhD:  When your endogenous talk tells you to go to sleep.  So, you know, the only way to really know whether you have a slow clock, or a fast clock is to do, you know, to be isolated from the environment, and to not know what time it is.  That's the only way to really know.  But in general, you know, I do think that there are some ... people always tell you you need to have eight hours of sleep, and I think with the sleep researchers that's definitely been shown to be true, and as our society moves farther along, we're getting more and more away from that eight hours of sleep, and I think people get more like five and six hours of sleep, and then on the weekend they try to catch that up.  And so you are sort of somewhat chronically shifting your clock between your work days and your weekends.  Yes?


MAN:  (Inaudible) but I'm only able to sleep one or two hours at a time (Inaudible) and I do tell (Inaudible) any suggestions?  I mean, (Inaudible) pretty much get all my sleep. 


KAREN LYNNETTE GAMBLE, PhD:  So my poster that I had out here was actually a collaboration that we had been doing here with Rachel Fargason, and she is an expert in adult ADHD with insomnia, and so we've actually been looking at that in a clinical trial for Rozerem in looking at the circadian clock.  In these patients it's more delayed, and so they tend to stay up later, and later, and later, and so the idea is that if we could shift their clock earlier, that that will help improve some of their ADHD symptoms, and so that's one possibility.  And so one way to help your sleep at night is to take melatonin before you go to bed, because melatonin is directly regulated by the circadian clock, and it's high during the night.  But light will instantly suppress that.  And so it's important that you have good sleep hygiene, and that you're in a ritual, you're not staring at your computer screen late at night because that has all the different ... we have an eye expert here ... but that has all the spectral wavelengths that are going to activate the nerve cells in your eye that are directly going to go to the clock and reset it.  And so sleep hygiene is important, and then of course, there are sleep aids that you can take to affect that.  And then phototherapy is something that is on the rise.  I don't know how common it's being used here, but it's definitely a possibility as a non-drug possibility, as long as you're careful about when you give it, because you can end up doing the exact opposite.  


RACHEL FARGASON, MD:  Can I add something to her answer, also?  One of the things that seems to be going on for is that your anxiety level is very high, and that's contributing to your having trouble relaxing and going to sleep a part from the sleep/wake issues that she's talking about, so you know, there are both behavioral and pharmacologic ways to deal with things (Inaudible) or you could just start with doing some relaxation techniques or something, see if you can get your mind quiet, and then as she said, there are sleep aids and the anxiety aids that might take it down a notch.


ADRIENNE C. LAHTI, MD:  (Inaudible) 


MAN:  (Inaudible) 


DANIEL DAHL, MD:  Why don't we have everybody introduce themselves? 


WOMAN:  (Inaudible) 


MAN:  (Inaudible)


ADRIENNE C. LAHTI, MD:  Well, you know, I spoke (Inaudible) Adrienne Lahti, and I'm a psychiatrist.


DANIEL DAHL, MD:  And I'm Dan Dahl, and I'm a geriatric psychiatrist.


RACHEL FARGASON, MD:  I'm Dr. Rachel Fargason.  I'm a general psychiatrist of the adult population, psychopharmacology.


JACQUELINE FELDMAN, MD:  I'm Jackie Feldman.  I'm a psychiatrist who works at the Community Psychiatry Program.  Works mostly with patients with schizophrenia, bipolar disorder, complicated depression, substance abuse.  


WOMAN:  I don't think I need to introduce myself.  Do I need to introduce myself?


MAN:  (Inaudible) 


F. CLEVELAND KINNEY, MD:  I've got one, and you've heard me speak.  I'm Cleve Kinney, I'm a neuroanatomist, and a geriatric psychiatrist.


WOMAN:  Dr. Kinney, I wanted to ask you (Inaudible) get a chance to (Inaudible).  Because I know the (Inaudible) the doctors are giving hints (Inaudible) geriatrics because some of the dances(?) are, you know, because of (Inaudible) as you may guess, and there's a forgetfulness part given here.  I don't know how accurate (Inaudible).


F. CLEVELAND KINNEY, MD:  (Laughs) No, I don't give hints.  


WOMAN:  So I don't know (Inaudible). 


WOMAN:  It's against the rules. 


F. CLEVELAND KINNEY, MD:  Yeah, that's against the rules.  (Laughter) When this study I got going now currently is open, and you're welcome to, if you would like to call us and be interested in enrolling in that, but we have a screening process.  The other thing I didn't say about this particular study is it doesn't matter what drugs you're on currently, as long as you've been on the psychiatric medicines for 60 days.  And so to be enrolled we do a simple, like you said, Mini Mental State Exam, we do not hint at the correct answers, and we do certain blood work, and see if you have the allele or not.  But we can talk about that if you're interested in doing that.  


MAN:  Dr. Kinney, question.  I have a sister-in-law who is 36-year-old, and (Inaudible) Alzheimer's (Inaudible) but her brother is over (Inaudible) so I guess it's (Inaudible).  


F. CLEVELAND KINNEY, MD:  I don't know the answer to that.  It does tend to run in families, but not necessarily.  One family member could carry the allele, and another one could not.  But I do have some patients in this particular study whose parents and grandparents had Alzheimer's disease who do not carry the genetic predisposition towards it, so there are a lot of things we don't know about this.  There have been some twin studies.  Occasionally one twin will have it and the other one won't.  So that implicates that the environment and other internal environmental factors are probably at play here, as well.  So there are no absolute predictors for this.  Yes, sir?  


MAN:  (Inaudible) Alzheimer's patients?


F. CLEVELAND KINNEY, MD:  I said it was a risk factor.  I didn't necessarily say it causes it.  But poorly controlled hypertension, it is now thought to be a risk factor.  


MAN:  (Inaudible) 


F. CLEVELAND KINNEY, MD:  Poorly controlled.  So it depends on how you take care of yourself, okay?  Yes, ma'am?


WOMAN:  (Inaudible) in children who have (Inaudible)?


F. CLEVELAND KINNEY, MD:  There is, but I wouldn't necessarily encourage that because you can carry the gene, and not get the disease.  So there are a lot of things we don't know about this yet, so unlike if someone has Huntington's disease, you can be tested and know absolutely whether you will develop Huntington's disease or not.  That is not true with Alzheimer's disease.  So even though you carry the allele, it doesn't mean that you'll necessarily get it.  So I would not encourage that at this time.  Yes, ma'am?


WOMAN:  (Inaudible) things to say that Alzheimer's disease (Inaudible) seems to me an (Inaudible), and some of the things I've read say that it's just because people are looking (Inaudible) but it seems to me that it's more than that.  


F. CLEVELAND KINNEY, MD:  Well, I think proportionately it's the same.  There are more of us.  There are a lot more of us.  And we're all living longer.  So I suspect it's always affected the same percentage of the population.  But we're living longer, and there are a lot more people, particularly with the baby-boomers becoming older soon in the next year.  So we'll see an increase in that group of patients, that group of people, I think. 


WOMAN:  Where are (Inaudible)?  


F. CLEVELAND KINNEY, MD:  You can exercise, you can take care of yourself, you can control your blood pressure, if you have diabetes you can control your glucose well, just be healthy.  


DANIEL DAHL, MD:  Word games, crossword puzzles.  


F. CLEVELAND KINNEY, MD:  There is no proof of that.  


DANIEL DAHL, MD:  The nuns did better in Kentucky.


WOMAN:  Right.  The nuns do do better in Kentucky. 


F. CLEVELAND KINNEY, MD:  But there's an interesting study, there was a study looking at nuns in Kentucky, and what was looked at was these nuns donated their brains at death to be examined by whomever, and they kept (Inaudible) their whole lives, and what was interesting about this study was, was that those nuns who throughout their lives wrote simply, not in complex sentences with dependent clauses, who made lists of things rather than writing out sentences were far more likely to develop Alzheimer's disease than those nuns who early on in their lives already thought more complexly and put that down on paper.  So I don't think it was the ability to continue doing crossword puzzles, I think they had an innate protective quality to prevent it to begin with, because those who are more simple-minded to begin with, are more likely to develop Alzheimer's disease.  Just like statistically currently the higher the education of someone in this country, the less likely they are to get Alzheimer's disease.  Is that because they're more educated, or because they had more capabilities of being more educated?  It's what came first, the chicken or the egg.  But I think people's innate abilities to begin with helps protect them in the long run.  


MAN:  (Inaudible) 


F. CLEVELAND KINNEY, MD:  They're all across the country.  It's the same study.  This is the only site in Alabama is this ... yes, I think there are about 120 sites in the United States that during this ... this is also done in Europe, Africa, Australia, and South America.  


STEVE:  Dr. Feldman?  


JACQUELINE FELDMAN, MD:  Sir?


STEVE:  She's one of my great friends.  I can't call her "Jackie" yet.  I guess I will when I get over 70.  (Laughter) But anyway, would you tell us a little bit about what's going on in the Community Psychiatry Program?  I want you all to know that this lady saved my life, and it took many years experimenting with medicine, but she was able to make a tremendous difference in who I am and what I'm able to do today.  


JACQUELINE FELDMAN, MD:  Well, thank you for those comments, but really Steve saved his own life.  We worked in a partnership with Steve, but he was very debilitated by his illness, and stepped up.  For those of you who don't know Mr. Puckett(?), he's the leadership now of Wings Over Alabama, which is a consumer-led organization here in the State of Alabama, it's a wonderful organization.  Just briefly, I work in the Community Psychiatry Program here at UAB, and we provide services for patients who have serious and persistent mental illness that is combined with the degree of disability.  We are limited to serving people who live in pre-designated (Inaudible) area, and those who meet the criteria established by the State Department of Mental Health because that's from whom we receive our funding.  


But we really work hard to provide a breadth of services for these patients because they're dealing with the challenging illnesses that really hit them in their late adolescents and early 20s, and until we find a cure, these are chronic medical illnesses that patients suffer with for the rest of their lives.  So Steve talked about how we worked with him for many years in terms of trying to find medications that work with him, but Steve also was very active in participating in what's called our Day Treatment Program, which is kind of a structured program that operates five days a week for patients in his group therapy, patient education, medication monitoring, skill set development.  We've got a complete kitchen up there so people learn if they want to live independently, we try to teach them the skills to learn how to live independently, things like money management.  We also have therapists up there who work with people in both individual and group therapy in a variety of modalities, and cognitive behavioral therapy, supportive therapy, that kind of thing.  We have psychological testing up there, we have a psychologist who works with people in terms of cognitive skill sets.  So a lot of patients who come to see us have a lot of challenges, and we try to work with people on that.  


But another thing that we work on, I think philosophically there, is trying to approach patients from what's called a strength-based consumer-centered orientation, which means that the last thing I ask a patient when they come to see me the first time is, "How old are you now?"  I already know that. "What do you want to be doing with your life five years from now, and how can I help you get there?"  And I've got to tell you, most of my patients don't say, "Doc, I want to get rid of the voices in my head."  That's not what they say to me.  What they say to me is, "I want my life back."  And so we try to work in a partnership with our patients to try and figure out where they want to go with their lives, and how we can get them from here to there.  


MAN:  I think it's fairly obvious that you all do a tremendous job, and I have been so glad, (Inaudible) to be here, and really hear about the research and everything that's going on.  I think more people in the community need to really understand and appreciate what you all are doing.  


MAN:  (Inaudible Portion)  


KAREN LYNNETTE GAMBLE, PhD:  So are you asking in terms of duration of sleep, or sleep timing?


MAN:  (Inaudible) 


KAREN LYNNETTE GAMBLE, PhD:  So it turns out that as people get older, and animals, as well, your circadian clock starts running a little bit faster, and so you end up having a rhythm that is slower than it used to be.  So many of you may think of your grandparents, that as they got older they were eating dinner at 4:00, and they were in bed at 7:00, and they're up at 4:00 AM the next morning, and so I'm sure some of you guys can probably agree with me on that, but (Laughter) ... 


MAN:  (Inaudible) 


KAREN LYNNETTE GAMBLE, PhD:  So that's definitely one of the effects.  Interestingly, though, even though it's harder ... you want to go to sleep earlier, it's harder to stay asleep as you get older, but unfortunately the sleep need is still the same.  So, yeah.  Does that kind of answer your question?


MAN:  (Inaudible) 


KAREN LYNNETTE GAMBLE, PhD:  Oh, right.  I mean, I still that, you know, in general people need about seven to eight hours of sleep at night, but you know, really some people could be getting seven to eight hours of sleep at night, but if they have sleep apnea, for example, if you snore or something like that, it's an indication that you may have sleep apnea.  And so even if you're laying in bed seven to eight hours a night, you may not be getting seven to eight hours of good quality sleep because you keep having to wake up to breathe or something like that, and that's just one example, but there are lots of sleep disorders that could affect your quality of sleep, as well.  


RACHEL FARGASON, MD:  Let me just add that a lot of the sleep data is showing that people need more sleep than they think they do, so if you look at say a bunch of students who think they're doing fine, they're actually falling asleep, and they're driving in the car, and that kind of thing.  So most people really do need, you know, their full eight hours of sleep, even if they don't think they do.  


WOMAN:  (Inaudible) that's not really classified as being (Inaudible).  


KAREN LYNNETTE GAMBLE, PhD:  Right.  So the important thing about sleep is there are different stages of sleep, and there are three stages that are sort of in your non-REM sleep, and then there's REM sleep, and what happens is you cycle back and forth between those stages and REM sleep all night long, and you typically go through about three to four cycles throughout the entire night, but if you have disrupted sleep that's not ... so, for example, in our nap proxy group, my guess in those nurses, they're probably not getting as good quality of sleep because it's associated into two different bouts, so they're not cycling through their cycles properly.  So they sort of call that "sleep architecture", if you will.  I don't know why scientists have to give everything a complicated name, but that's an example. 


WOMAN:  (Inaudible) you have an idea of the prevalence of (Inaudible)?  


F. CLEVELAND KINNEY, MD:  No.  The reason I mention that is is it's not an absolute risk factor, but it's thought to be one in poorly controlled hypertension.  And that's a relatively new thought in the last five or six years, that in poorly controlled diabetes.  Because those two things do cause brittle arterioles to develop, and when that happens, you can have little bitty leakages of abnormal substances into the parenchyma of the brain itself, or the brain substance.  I didn't say that alarm anybody, I wanted to make it clear, however, that as we get older, how we take care of ourselves has a definitive effect upon how we function, and it may have roles in developing pathological conditions.  


WOMAN:  Well, I heard (Inaudible) about it (Inaudible) because I'm (Inaudible).  So I'm interested in if you know any of the scientists of the (Inaudible) that you were referring to.  


F. CLEVELAND KINNEY, MD:  It's not based on research so much as statistics, and looking at people with these different conditions.  I'll give you a great example of this.  I had a lady that I had followed for many, many years who had ... every time she came in the hospital with cognitive decline, which was a sudden drop.  We did an MRI scan, and she would have more subcortical white matter damage to her brain.  This happened over a period of about seven years.  And when she died, her husband had her brain sent to autopsy, and so the neurologist called me up, the neuropathologist called me up, rather, and said that I had missed a diagnosis.  I said, "No, I didn't."  He said, "Yeah, you did."  He was kind of gleeful about it because he's a friend of mine trying to catch me in something.  And I said, "I didn't misdiagnose it."  "Yeah, you did."  He said, "She had Alzheimer's."  I said, "Well, I can show you a series of at least ten MRI scans over the last seven years, which have shown an increasing number of these significant subcortical, small infarctions with sheer decline, so that particular case is a great example of someone who had had a poor arterial tree system that wasn't working well for her, and the pathological changes, however, from those multiple damages showed the presence of what looks like Alzheimer's disease.  So it's the neuropathological changes that one has to have at all times.  So you have to have a certain number of senile plaques per low powered field in certain specific areas like the hippocampus, and frontal cortex, and the amygdala.  


So the changes are the same, and we all know people, I would think, particularly if you're in the medical field who work with hypertension, people who have cognitive decline because of their hypertension because they've had small strokes over a long period of time.  If you have poorly controlled hypertension, it's going to happen.  That's all there is to it.  And the pathology at death, if you get it, look for Alzheimer's disease.  The pathology is the same.  Is it Alzheimer's disease?  It's Alzheimer's disease caused by hypertensin.  Does that make sense?


WOMAN:  Yeah, but how (Inaudible) from TIA or stroke?


F. CLEVELAND KINNEY, MD:  Well, TIA are transient ischemic attacks, they don't cause permanent damage.  Small(?) white matter diseases do definitive damages.  TIAs are not.  That's a transient ischemic attack.  It doesn't show up on an MRI scan.  


WOMAN:  (Inaudible) 


F. CLEVELAND KINNEY, MD:  No.  You just have small subcortical white matter changes that you can definitively see that are called T2 hyperintensities on these people's brains.  Those changes, as a result of poorly controlled high blood pressure are thought to lead in some patients to neuropathological changes that look just like Alzheimer's disease.  So it makes Alzheimer's disease, in that sense, not what you think of as Alzheimer's disease.  It's a different pathology, or etiology than you normally think of as from.  So the whole point of this is that if you have a condition that is not being controlled well, that is damaging your brain, you can develop symptoms and/or neuropathological changes that look just like Alzheimer's disease.  So we just have to take care of ourselves better.  And that's a relatively new concept.  When I started studying this 20 years ago, it was black and white.  You either had Alzheimer's disease, or you had vascular dementia, or you had a mixture of the two.  But we weren't taught at that time that medical conditions could lead to the possibility of Alzheimer's disease.  If you think about it, it's certainly possible.  Does that answer your question?  Yes, ma'am?


WOMAN:  (Inaudible) MRI (Inaudible).  


F. CLEVELAND KINNEY, MD:  There's nothing that shows definitive Alzheimer's disease except a brain biopsy or an autopsy.  But if you look at MRI scans, neuropsychological testing, blood work, and you mention to me outside PET scans, we can be accurate not even some of the time.  That's about as good as it gets.  


WOMAN:  (Inaudible) 


F. CLEVELAND KINNEY, MD:  The PET scans are supposed to be able to see not tangles, but senile plaques, if I'm not mistaken.  Or indicate the presence there of.  Okay?  Yes, ma'am?  But you can also have neurofibrillary plaques and tangles in patients who don't have Alzheimer's disease.  If we live long enough, probably all of us will have some of those.  So it's all relative anyway, okay?  


DOUG:  I'd like to comment on Dr. Feldman's, and Dr. (Inaudible) relative participation.  The big issue is the privacy of the patient (Inaudible) those are all directly involved (Inaudible). 


JACQUELINE FELDMAN, MD:  Doug, I know exactly what you're speaking about.  We struggle with that on a daily basis.  What he's alluding to is there are new federal regulations not so new now, it's called HIPAA, where in order to discuss someone's medical record, or medical case with an outside person, you have to have assigned consent, or release of information.  But the other thing I try to teach my residents and medical students when they're seeing patients is is that we are obliged to get as much collateral information as we can, and if we can at all have it happen, we try to ask the patient, you know, at as many visits as we can, would it be all right with you if we spoke with your mom, with your sister?  I mean, the question I ask is who knows you best, and would it be all right with you if we spoke with that person?  So we spent a lot of time on the phone.  Sometimes, though, patients will say, "Absolutely not.  I will not give you my consent, and by law, I'm obliged to follow that."  


Now, the caveat is we often have parents who will call into the clinic and say, "I want to talk to you about my son, Jimmy Bob", and our response, as mandated by risk management, legal counsel, is we can neither confirm nor deny whether or not that person is a patient here, but we can listen to what you have to say.  And that's what we will do.  We will then listen, and we will write down, and we can absorb information, we just can't say that the patient is a patient because that's a HIPAA violation.  Now, I try to encourage family members to come with patients to the clinic, and then sometimes the patient will stand up, and their parent will follow, and my first obligation is to the patient, but I will turn to the patient and say, "Is it all right with you if your mom comes in?"  And typically they will say yes unless there is some hostile dynamic going on.  Of course, the more information we can get the better it is because patients sometimes will tell us one thing, and sometimes the absolute obverse is what's really occurring, and it's a challenge on a daily basis.  I just try to have as good a relationship as I can with the patient to say, "You know, it really might help to have, you know, your mom in here, or can I get a phone call", but it remains a challenge.  Adrienne, anything?


ADRIENNE C. LAHTI, MD:  I can concur with Dr. Feldman.  You know, I think it's a big issue which we try to do the best we can.  I think working with parents, especially at the onset of illness is really important when we don't know what's happening.  The patient does not understand what is happening, the family's in turmoil, and I think at that time it's really a unique time to try to work with family, educate them, and educate the patient.  I really enjoy when I see the patient coming in with a family member.  I think it's a unique time, and I certainly encourage that, but sometimes it's not possible, and we have to respect the patient's right to decide whether they want the parents involved (Inaudible) the process.  


MAN:  (Inaudible Portion)  (Laughter) 


WOMAN:  (Inaudible) difficult to (Inaudible).  Is it not possible to (Inaudible) to attain a (Inaudible)? 


JACQUELINE FELDMAN, MD:  I'm older, and I'm a little hard of hearing, but I think I got the gist of what you said.  I'm also struggling with hypertension and diabetes, too, so I'm screwed.  (Laughter) At the first visit, when I see patients, I try and get informed consent regarding as many collaterals as I can, and actually every person who comes in identifies a contact person, and signs saying that if in case of an emergency we can contact this person.  And we have release of information forms at the front desk, and so at every opportunity, if patients want to release it, if a family member comes in, and wants us to try and talk with the patient about getting it, we do whatever we can.  Rachel? 


RACHEL FARGASON, MD:  Yeah.  Let me just add, doctors are under certain restrictions in terms of confidentiality, certainly family members can use some behavioral strategies to try to, you know, nose their way into their child's ... and I mean in a positive way, and get in there and get involved so they can help.  You know, one strategy is if there is something that your child wants from you, if you give them money regularly or something, you can say to them, "Yes, I'm willing to lend you this money, but that means you've got to start letting me come to your psychiatry appointments", or something along those lines.  So you can try strategies like that to try to get more involved.  


WOMAN:  My son's doctor, when I ask for the doctor's help, he always reiterates (Inaudible) make sure to take your medication, make sure (Inaudible).  My son's (Inaudible) and the last thing (Inaudible).  It's like it's out of my hands.  


JACQUELINE FELDMAN, MD:  You're right.  I mean, adolescence is hard to begin with.  I tried to tell my 20-year-old to do something, (Laughs) and I use things like, "But I pay your tuition, honey."  (Laughter) So I have some leverage.  But developmentally, that's where they are.  I mean, the task of a 21-year-old is actually to push their parents away, and try to live independently.  So one technique we try to use is one of the services, or one of the things funded by the Department of Mental Health is what's called a consumer peer specialist.  So we have somebody who has a history of serious mental illness who is now in recovery, has received specialized training who is there to talk with patients.  We actually have a peer specialist named Mark Richards in our clinic, and he runs kind of a coffee shop in the clinic that opens up at 8:00 on Monday, Wednesday, and Friday mornings, and he's right off the elevator.  You get off the elevator and there's Mark, ready to talk to you and offer you coffee, which most of my patients use.  If we could use cigarettes, we'd do that, too.  But he's able to sit with somebody and say, "I know where you've been.  I know what's kind of going on."  It's kind of the AA approach, which is I've shared your pain, I know where you've been, let me tell you how I handled it.  And sometimes people hear that much better not from Mom, but from somebody who has walked in their shoes, somebody who is maybe a little closer to their age, somebody who doesn't have that power of finances or whatever over them, and they can say, "You know, man, I've used a lot, and boy, did that mess me up."  Or, "I know what you mean.  I hate taking those medicines, too, but ... "  


The other thing we offer up there is group therapy, and that's kind of the same model of people talking with their colleagues about what their experiences have been, and I think people can hear that easier.  It's easier for them to hear that, and embrace that than have a parent, or a doctor.  I mean, I say the same three things to my patients, and sometimes they embrace, and other times they're like, "Ah, you're just like my mom."  


RACHEL FARGASON, MD:  Another answer could also be if you want to be treated like an adult, then you need to act like an adult.  You know, so that means you need to take your medications, and I'm going to checking periodically, and if I see you're taking your medications, I'd be glad to step back.  But if you're really not taking them regularly, and relapsing, and ending up in the hospital constantly, I'm going to have to start dispensing it to you.  


STEVE:  And I'll shut up after this, but I think it's so important for organizations like (Inaudible) to get more involved with professionals like you all.  And also in the general community, not just people suffering from (Inaudible).  We have to do something about this stigma, and (Inaudible) to do something to really combat that is to educate the public, so people who suffer from mental illness, and the public at large.  And Dr. Feldman can tell you that I tried just about everything that we possibly can, but we've got to do a better job of educating people in general, also, because my family had no idea of what was happening.  I didn't have any idea of what was happening.  I had a mental illness, and it took a suicide attempt to get me help.  So you know, that's an educational growth process that just takes time, but we've got to do a better job of communicating.  


JACQUELINE FELDMAN, MD:  I think what Steve is talking about, educating the public, educating the community and how important that is ... Steve actually had an (Inaudible) in the newspaper about three or four weeks ago that was very revealing about his story of his depression, and I thought it was remarkably brave for him to come out with that, and then I kind of paused and thought, "Well, why ... "  


One, I appreciate his courage, but it was like, "Well, why was that such an interesting thing?"  We have people who write about having cancer, we have people who write about a zillion things, and we don't think anything about it, and then for Steve to talk about having a mental illness was profoundly courageous, which one, I think it was, but that speaks to that stigma that is still attached to mental illness, that as if being diagnosed or having mental illness is a weakness, or a character flaw, or a deficit, or something that you brought on to yourself, none of which are true.  And I think you're right, the more people can talk about it, and say ... I mean, when I give my talks, I say, "You know, I have two family members whose lives have been basically destroyed by having a mental illness", and I make it personal, and that's an important thing to do because these people didn't bring it on themselves, it happened.  And the more we can talk about it ... the American Psychiatric Foundation has a program called "Conversations With", and what they've tried to do is have people, famous people be interviewed who talk about having their illness.  Patty Duke Austin, George Stephanopoulos, Greg Louganis, Brooke Shields, Mariel Hemingway, and so they give these talks, and it's important to do that, for people to say, "I have a mental illness.  It's like you've developed diabetes, or you've developed hypertension."  It happens.  There's nothing wrong with it, but you're right, we need to continue to work on that, to try and decrease stigma, because when people feel stigmatized by their illness, they don't seek care, and things get a whole lot worse.  


STEVE:  Well, the interesting thing, I got over 500 e-mails after that, after that all was printed, but over 200 of them were from Birmingham from people who did not know about the availability of services in the area of the community.  So it shows you that you really have to do (Inaudible) process.  


WOMAN:  (Inaudible) 


MAN:  Can you say it again, I'm sorry?  


DANIEL DAHL, MD:  The hope is that there will be more access, that more people without insurance will have insurance, and be able to access services here, community health centers and other places, and potentially get more money into the mental health system.  Whether or not that comes about is yet to be seen.  


F. CLEVELAND KINNEY, MD:  I'd like to add a comment about that because what concerns me terribly is that we've been told that Medicare is going to be cut by $500 billion the next few years, and yet our sources are going to be significantly improved.  Now, that's an oxymoron.  It's an internal contradiction, it doesn't make any sense.  And if you talk about cutting Medicare by $500 billion, from my perspective as a geriatric psychiatrist, that's going to affect everybody over the age of 65, and a lot of younger psychiatric patients well under the age of 65 who have Medicare and Medicaid.  So I think as consumers we need to think about this.  I personally am for healthcare reform, but I'm for thoughtful healthcare reform, and my opinion is we've got a bill that has been too quickly pushed through Congress without a lot of careful thought to it.  So we all need to think about that, because it's going to affect us all, consumers and providers, as well.  


JACQUELINE FELDMAN, MD:  I share your concerns.  When you look at the statistics for Alabama, they say that it's going to increase the Medicaid roles by 600,000 here in the State of Alabama, and my concern is a man and womanpower concern.  There aren't enough psychiatrists, psychiatric nurses, social workers, case managers to work with the patient cadre that we have now, and we're trying to grow our own psychiatrists.  We've got a blossoming psychiatry residency here, but this is going to be upon us, and I'm not quite sure how we're going to meet the needs of a population that heretofore is either not getting care, or getting sparse care in emergency departments, but I think the system is going to be overwhelmed, and that's going to be a challenge.  


F. CLEVELAND KINNEY, MD:  I was just going to echo that.  We could train double the number of residents that we have currently, and easily with a patient population that we have here, but there's nothing in the bill that increases funding to train more physicians.  


MAN:  Well, what they need to take into consideration is the funding. 


WOMAN:  Is what?


MAN:  Basically the funding.  It requires, just like Social Security ... and Social Security is (Inaudible) that every person pays something into it at the time they start working in order to build up (Inaudible) sufficient reserves and payment.  You cannot have (Inaudible).  You've got to be paid into the (Inaudible) so there will be sufficient funds to (Inaudible).  It's an all (Inaudible).  You have too many people taking advantage of (Inaudible) not enough money.  You have to start (Inaudible).  


STEVE:  I can tell you Dr. Feldman did a wonderful job on January 26th in the State House, and it was amazing.  I forgot exactly what legislature that went into their (Inaudible), but they had no idea about some of the barriers for psychiatrists outside of the state funding, and practice, and maybe she could speak to that.  


JACQUELINE FELDMAN, MD:  Steve's talking about it was a legislative mental health day where a huge number ... it was very exciting day, where people from Wings, consumers, mental health professionals, and I was the one doctor who went that really just kind of stormed the legislature to talk with them about mental health, mental health issues.  It was an intriguing thing.  If you all have never been to the legislature while it's in session, you should go, because literally the halls are lined ... I was so excited because I said, "Look at all these people here to talk with their legislators", and the person who was walking with me said, "Jackie, they're all lobbyists."  So literally the halls are lined with lobbyists, and the legislators run this gauntlet, and they get grabbed, and pulled aside, and educated in 30-second sound bites, and then kind of ... it's like catch and release.  But there was a willingness to hear about mental health issues, and openness, and absolute ignorance about most of the services that were being provided, and the huge number of patients who were provided services in the public health system, and we were there to educate people about the consequence if funding was cut, which is probably is going to be, what kind of services were going to be lost, and how that could get translated into patients relapsing, patient death, overwhelming of hospitals, that kind of thing.  But it was a remarkable day, and it was a remarkable show of solidarity between consumers, family members, and professionals.  


MAN:  A question about the (Inaudible) show of the magnetic resonance (Inaudible).  


ADRIENNE C. LAHTI, MD:  Well, that's a good question.  In schizophrenia that's still experimental, so you cannot use it as a test.  Now, neurology, that's used more to characterize, for example, if someone has a stroke, you can measure (Inaudible) for example, and you follow the evolution of the stroke, and you follow the level, whether they go up or not.  But in schizophrenia that's not the case.  This is strictly experimental.  


WOMAN:  Can you comment on (Inaudible)?  


JACQUELINE FELDMAN, MD:  More money, more money, more money.  


RACHEL FARGASON, MD:  Money, money, money.


JACQUELINE FELDMAN, MD:  But you have to be thoughtful about how that money is spent.  We could build a thousand-bed hospital, and is that what we really want to do, or should we be spending the money in terms of research to identify which person's brain will respond to which medication, or should we being research in terms of prevention, in terms of identifying people who even before they develop mental illnesses, that we can start working with and providing the supports . I think it has to be a multi-pronged approach, but all of those things necessitate people understanding that mental illness occurs, that we need better treatment for patients, we need a huge shift in terms of man and woman power.  We have to develop the people who can provide the care.  I think we've made incredible in-roads in terms of empowering consumers to take more responsibility.  I think we have to address the issues of substance abuse, and substance dependence because it's decimating our population, it complicates people's mental health, or they can have that as a primary illness.  I think we need to do ... it means looking at the judicial system, because a lot of patients with serious mental illness, or mental illness and substance abuse co-mingled end up in the jail and prison population, and don't get the treatment that they need.  So we need to have judicial reform.   But all of that, the core issue is realizing that there is a huge portion of the population that some time during their life is going to develop mental illness.  They need to be identified, they need to receive appropriate and prompt treatment, and the supports have to be in place for these patients to move along that recovery spectrum.  


F. CLEVELAND KINNEY, MD:  I don't know what else to say.  It's just that in there's a bill before Congress that's been renewed, and blocked every year now for about five years to cut our reimbursement, to pay psychiatrists and other primary care doctors from Medicare by about 25 percent, if I'm correct.  And the Congress in the United States has refused for the last four or five years to remedy this problem.  If you look at how psychiatrists historically have been paid, we were paid 50 percent of what Medicare allowed because it was what Medicare allowed that we would be collecting, and then we were paid 80 percent, or 50 percent.  So in years gone by, if I saw an Alzheimer's patient, and the neurologist saw the same patient, they got paid twice that when I did because I wasn't "a real doctor", and I have a lot more training than most neurologists do to evaluate Alzheimer's patients.  So the provides who take care of patients with mental illness are also prejudiced against, as well.  It's a huge stigma problem in this country, and even though it's better than it was ten years ago, we've got a long ways to go.  But as it currently stands, in the next month of so, if Congress doesn't repeal this plan to cut our reimbursements, we're going to be cut significantly, which also does not encourage young developing physicians to go into psychiatry, or primary care, and they don't.  So they're going into areas where they make a lot more money with a lot less work sometimes I think.  So it's a huge problem.  And there are no easy solutions for this at all.  


DANIEL DAHL, MD:  Our departments looked at this a little bit.  If you take it down from a national level to just Birmingham, where we see things going is perhaps a psychiatric emergency room for the community that can establish alliances with providers out in the community, and there are not enough outpatient options, treatment centers for people with dual diagnoses on schizophrenia and substance abuse.  There is more bang for the buck if we can get some of these resources out in the community.  So rather than build more beds, we need outpatient resources, and housing, something as simple as housing for folks as part of it, but you've got to write grants, and you've got to get people who can write the grants, so maybe an administrator over the hospital who had some expertise with that might help.  So those are some of the things that we're looking at locally, along with expanding the residency.  


STEVE:  I think the general public has got to be more vocal, and educating our elected officials, and you all have that (Inaudible) and it's all about this, or it's all about that, and (Inaudible).  We just, as a group of citizens, have not done a good job.  


RACHEL FARGASON, MD:  So you're saying write your Senator?  Is that what you're saying?  Write your Representatives?


STEVE:  Write your Senator, visit.  I've met the Governor of (Inaudible) three times, and he is very receptive, believe it or not.  


DANIEL DAHL, MD:  It's been a great meeting.  We're running out of time.  I'll just say a few brief remarks.  The needs are real.  Patients with serious mental illness like schizophrenia, Alzheimer's disease, bipolar disorder and depression suffer tremendously, as do their families.  But there's hope, hope through the premise of research, whether that's Dr. Lahti helping us predict response to treatments, or Dr. Kinney working with experimental new drugs to help fight Alzheimer's disease, or Dr. Gamble figuring out the basic science for sleep, and how that interacts with mental illness.  So treatment promise.  I'm excited about what's happened at UAB over the last four years.  We've seen a tremendous explosion in research in these areas, and with that explosion comes hope, and so as we leave to enjoy the rest of this very fine day, I want to challenge you, challenge you to get involved, to not let the excitement that we've seen here today stop here today.  Become active with Wings Across America, NAMI, or NARSAD, our hopes(?) for today, because it's through these organizations and meetings like today that things will change, and will make a difference.  Thank you for coming. 


(Applause) 


(Background Conversation)

(END OF TAPE)

