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CURTIS DEUTSCH, MD:  Thank you very much for coming out. Thanks for your time, coming to this NARSAD symposium.  I’m going to be talking about some of our approaches to trying to understand some of the complexity of the biology and the causes of schizophrenia and bipolar disorder.  As you’ll see, it’s very hard for anyone, especially me, to come to grips with all of this complexity, and make it straight forward.  

In fact, I think that it might be fair to say that some of the problems we’ve had finding, for instance, specific genes for schizophrenia, bipolar disorder, is because some of the approaches have not taken into account the necessary complexity, to actually make some good progress.  

I won’t be able to go into very much detail, but I’d like to give you a little bit of a flavor for the types of approaches we take.  The ‘we’ is really a royal ‘we.’  My good friend and collaborator, Dr. Deborah Levy, is in the audience today.  And Dr. Levy is at McLean Hospital, and directs the Psychology Research Laboratory there.  She is the recipient of a dozen NARSAD awards, she and her group; and actually two Baer Awards as well.  

MAN:  That’s right.  (Laughter) 


CURTIS DEUTSCH, MD:  So the talk that I’m going to give today is titled, “Developmental Neurobiology,” because we’re talking about, literally, the biology of the nervous system, from the developmental standpoint. And I mean very early development.  But this is, to my thinking very much in the service of genetics, trying to come up with specific networks of causation in schizophrenia and bipolar disorder.  


So, not sure if I can wander around with this microphone.  I’ll stick close to base camp here.  We’re studying primarily genetics. It’s difficult to study a lot of different environmental etiologies, because frankly, it’s difficult to work them into experimental designs.  You can study a lot of complexity in genetics, especially given the new methods of analysis that have come to the fore in the last decade or so.  But both are important, both genes and environment, in the causation of schizophrenia and bipolar disorder.  And there are some complexities that derive from that.  There are probably key environmental genetic interactions.  

As I mentioned in the introduction, progress has been very slow in coming up with specific major genes that are responsible for the development of schizophrenia and bipolar disorder.  This could be for a number of reasons.  A couple of them I’ve listed here.  Multiple causes for a single disorder.  That’s what Tony Rothschild was just discussing a little while ago. You can have one particular disorder with many different causes.  And then conversely, you can have multiple effects that derive from a single cause, even a single gene, or a little tiny piece of a chromosome that is missing, or maybe there’s an extra copy of that little piece of the chromosome.  

We know that not only can you find psychiatric symptomatology, but a number of other things as well.  These things can run in families.  Our suggestion is that it’s best to tie these types of affects of single genes and environment factors to what we know about biology, to make our findings biologically interpretable.  

So how do we actually come to grips with the multiple causes for a single disorder?  The idea is that you can come up with more homogeneous subgroup by subgrouping, putting together subtypes of disorders, based on some characteristic.  Also, the idea is that you can … and I’ll illustrate this in a moment, multiple manifestations that run in families that derive perhaps from a single unitary cause.  Then finally, tying the effects to the underlying biology, how do you do that?  Because you really have a myriad of possibilities, in understanding the biology of the nervous system, the development of the nervous system.  


So here, we had the intuition that if we can find developmental causes, that we can somehow portray them, as they’re played out not only in the patients which schizophrenia and bipolar disorder, but also in the family members.  The idea is to study multiple manifestations as well.  This is a slide that I got from Dr. Levy.  This is one of her families in which you see that multiple affects have been played out among the relatives.  So it’s a complicated slide.  


For the moment, let’s not take a look at these specific codes that describe the father, the mother, and the members of the family.  In this case, the most important thing is this yellow box, which means schizophrenia.  In this whole family, only one member has bona fide schizophrenia. However, a number of characteristics that are correlated with schizophrenia have emerged.  I won’t be able to go into the details, but they include thought disorder, problems eye tracking, following a specific stimulus on a computer screen, and also some of the variables we’ll be talking about.  


So how do you somehow account for the complexity of these various manifestations, and coming up with a hypothesis that one person has whatever is inherited or not?  The main cause of confusion may be boiled down to the mismatch between cause and effect.  So in genetic studies of psychiatric illness, and this really applies to all psychiatric illnesses, and many other types of conditions, you have the representation of a genotype.  What’s information about an actual code, a genetic code, and the phenotype, which is just a fancy term for the manifestations of how these genetic instructions and interaction with environment are played out?


So we have a couple of different phenotyping strategies that are in practice.  One is to look at not only the behavioral problems in the genetic studies, but also alternative phenotypes. So these could be phenotypes that aren’t even related to behavior … the biological variables.   One of the trends over the last 20 years has been the investigation of these nonpsychiatric phenotypes.  By that I mean more biological measures.  This is very much in the spirit of what Tom Insel was saying, as Tony Rothschild quoted him.  

Presumably, these are variables that are closer to the gene.  Some geneticist, looking at the complexity of studying schizophrenia bipolar illness, see that there is such a rich amount of detail that it’s difficult to firmly assign whether one person is affected or not.  If you only look at the psychiatric symptomatology, also, and this is key, you may get false negatives when you identify people who have it, who are carriers.  In fact, anybody know what the recurrence rate is among parents and siblings of individuals with schizophrenia is?  Anybody know that figure?  

It varies somewhat, but it’s only about ten percent.  So ten percent of the relatives of these people who are called probands, or index cases in studies, that people you start with in the study also have a diagnosis of schizophrenia.  That doesn’t fit any type of classic genetic model, so-called Mendelian model.  It doesn’t fit any single gene.  Mode of transmission that you heard about probably in the past, like dominant, recessive, X linked, what have you, so we have to look further. We have to look at other factors, other phenotypes, and perhaps combinations of gene actions.  See, I told you it was complicated.  

So we have a worked example here, and that is the study of a class of developmental neurobiology variables, and this the point of departure here.  This is an embryo, and it’s about the beginning of the fifth week of development, of a human embryo.  And at that point, and it’s amazing to think that we all start out this way, the embryo is really shaped like a tube.  In this particular illustration, the tube is open at this end. This is the working end of the embryo, when it comes to the neurobiology.  

This is actually the emerging brain, as it’s first poking out.  And it will be covered up, but the fascinating thing about this type of developmental plan is that both the brain and, believe it or not, the face and head derive from common embryonic primordial. So just to use a sculpture metaphor.  Both the craniofacial and the brain structures derive, in part, from the same regions of the embryo, from the same clay, and they’re sculpted at the same time by some of the same forces.  In fact, what we know now is that a lot of the very same genes that are used to sculpt the brain are used to sculpt the head and face.  
So the implication of this is, if there was some type of unusual development involving the brain and the face, it might give us clues into maldevelopment of the brain.  

So what I’m going to touch upon in the next few minutes is a discussion of craniofacial dysmorphology. By that I mean, these are characteristics that are extreme variations of the head and face.  These are very common in some genetic disorders, and they’re often manifested as major variations, extreme variations. Common examples are syndromes like Down syndrome or fetal alcohol syndrome.  It turns out that many of the patients who have been studied with schizophrenia have minor variations, minor so-called anomalies of the head and face.  So several labs have found this, including ours.  

Now I’m going to go on to give you a concrete example of the correlation between craniofacial and brain development; and then finally, if time permits, I’ll give you a little bit of sampling of current investigation relating brain and face dysmorphology to molecular genetics.  This is, again, working collaboration with Dr. Levy and other molecular geneticists.  


So actually, an awful lot is known about development of the face and the brain.  I think you can probably see a face in this very early embryo.  These are the eyes.  And they look like, in order to reach a mature face, they’re going to have to rotate around.  It doesn’t actually work that way.  The sides of the face grow larger and larger.  So the eyes attain their final position.  Anybody want to take a stab at what these are?  Yes.  And this the future mouth. Right.  

You can follow that progression easily.  As you go from the embryo, this is at 37 days, to a 55 day old embryo, which really looks almost like a mature face, to a little baby at six months of age.  You can follow parts of the face, the building blocks that get sculpted together.  I’ll skip the jargon here, but you can just see, given this gray scale coding, that you can follow the development of these different building blocks from here, to here, to here. 

We use these types of information about developmental biology to really come up with variables that tell us something about early development.  And I’m going to be talking about just one small aspect of this, and that is the embryonic primordia, the clay, that gets sculpted.  I’ll be talking about a couple of the building blocks, the frontonasal and the maxillary, and specifically, their interface adjunction.  

Now, this is kind of mind boggling, but this is a cartoon that shows how the brain and face are related, using a color coding.  And in general, there is a lawful organization of the embryo, from top to bottom, that then, in later development, can be seen to create both regions of the brain, and regions of the face.  I wanted to show you this kind of … not kind of … extremely busy slide, just to give you an illustration that there is a rough one to one correspondence between regions of the brain and regions of the face.  So the implication is that you could find specific regions of the face that are anomalous, and use that region, with the application of fate maps like these, to delineate parts of the brains that should be investigated as well.  

The other thing I wanted to mention is that our approach is two pronged.  We look at not only the embryologically derived measures of the face, but we try to quantify them. We try to be very scientific.  So I was lucky to meet the world’s expert in measuring the face and head, in medicine, a fellow named Farkas.  Farkas developed a system of landmarks, and measurements that are very reliable. And, he did the world a huge favor by collecting extensive normative data on these data.  So I can say that a little boy, or an adult woman has a score for a particular measurement, that is, at a particular point, in the normal distribution, based on age, gender, ethnicity, all the things you think might be important.  


Now, there are many interesting findings regarding these craniofacial anomalies in schizophrenia.  And we tend to look at combinations of anomalies that tell us something about the biology, instead of looking at the individual anomalies in isolation, because they’re of limited theoretical interest, with some exceptions. For instance, head size turns out to be very interesting in psychiatric research.  There’s been a lot of discussion about head size, and of course, brain size, in schizophrenia.  And it is probably the topic biological measure that is most studied in autism.  You may be surprised to hear that probably 20 to 25 percent of kids with autism have very large heads.  And in collaboration with MRI labs, I’ve determined that having a big head does indeed mean that you have a big brain.  Correlation is not perfect, which is interesting, but that’s another story.  


So here we have one particular measure that is the most powerful in our statistics comparing patients with schizophrenia, the patients with bipolar disorder, and also, comparing people with schizophrenia who are normal control group.  That is, we have a juncture between two regions of the face that are very anomalous, statistically, among our participants who have schizophrenia.  

In general, rather than use the jargon, which I love to pull out … I’m happy to use these terms.  They’re very colorful.  When you start talking about these things, which everybody knows exactly the identify of, it’s so obfuscating, you can really snow people.  For instance, the philtrum.  There’s this little area here, and that’s part of this juncture. The philtrum is this area that’s covered by my mustache here. It’s a cavity between the nose and the mouth.  I remember a long time ago, on a soap commercial, they called it a divot, which I think … George, isn’t that a golfing term?  It’s a divot.  Yeah.  

So there is also the orbital architecture, here, between the region between the eyebrows and the bottom area here, the so-called suborbital rim.  I couldn’t resist giving you some of this jargon.  Then, this opaque area here represents the upper palate, which is the very bottom part of the interface of these two primordial. 


So how does this relate to the brain?  What we did was quantify this interface, this region.  Around the lab we call it juncture A, the juncture of the frontonasal and maxillary prominence (Inaudible).  Then we went to the fate maps. We were lucky to be befriended by some experts in doing fate mapping studies, and the maps are very complex.  But they helped us relate, where in the brain would correspond to this region of the face?  Then we did MRI studies with individuals with schizophrenia, and we tested the hypothesis.   The hypothesis is that this region that I just showed you in the kind of pale yellow, the frontonasal maxillary junction corresponds to the brain in a particular region that’s the interface of two building blocks of the brain, the diencephalon and the mesencephalon.  

There are classical definitions of where that is, and you can locate these critical embryologic junctures on an MRI.  Well, it turns out that one critical thing to look at is the interface at these two regions, as it’s played out, in the midline of the brain. And when I say midline of the brain, I mean this midline, the so-called midsagittal plane.  

So nobody had ever visualized this before. It’s kind of interesting.  We had a collaborator who said, well, listen Curt, if you’re interested in looking at the interface, here, along the midsagittal region, why don’t you look at a naturally occurring biological region, the falx cerebri?  And this is another esoteric term.  The falx cerebri is this dark area here, and if you remove the rest of the brain and just show the falx, and look at it from the side, it looks like this.  

It’s kind of like an internal Mohawk, or maybe an internal Grecian brush from a helmet.  So you can see this dark area here, as it’s nestled into the brain, as you look head on. And then when you remove the rest of the brain and see what it looks like, from the front you can see that it’s not just a straight plane.  It’s really something that looks like a winged structure.  And these are the wings that are sticking out left and right.


Well, I thought this was a brilliant idea to look at a naturally occurring structure.  Unfortunately, this structure was not accommodation.  It did not go deep enough in the brain to reach this embryologically critical juncture.  So we had to painstakingly reconstruct it, slice by slice of the brain, delineating this so-called midsagittal structure, from top to bottom.  So by that I mean, starting top, and then continuing through this region. This is really where we wanted to see the DVH, and then the middle of the brain.  

So we created not a falx, but a faux falx.  And we saw, using this falx, that we could indeed model the deviation of this  brain midline, starting where it’s predicted to show up, about the middle of the brain.  This is a birds eye view of the brain. We’re looking down. And this is a cartoon from an actual MRI.  And what we found, early on, this goes back ten years ago, in 2D studies using MRI, that there’s a deviation from the midline, and this is a patient with schizophrenia, and this midline goes straight from front to back, until about this area, and then it deviates at this embryologic juncture, and it goes south by southwest.  

Next thing we did was, we studied patients with MRIs doing 3D reconstructions of the faux falx.  And we found three different types.  I thought I’d show this to you, because it’s something that you can measure, and we quantify this for our statistics, but you can actually see it with the naked eye.


We’re looking, this way, down the faux falx, and it really looks, when you put it on end like that, like a piece of cracker bread, like lavash.  It’s not straight.  And this what we call the neurotypical pattern.  We have the very front, and the very back of the brain here, and we see that it’s pretty much a straight line.  Then, in the patients that we studied with schizophrenia, we found two … we called them, again, phenotypes, and one we call jagged.  That’s this one here, on the left, A.  And the other, skewed, B.  

This skewed fits the embryologically derived hypothesis, that there’s going to be a deviation of the midline at this embryologic juncture.  And, then we found this other wild and wooly pattern. It’s a deviation from front to back.  It fits the hypothesis, in that there’s a deviation at the back. But we also get a deviation in the front, and it is very, very irregular, very curvy.  We use the vanity of the molecular geneticists to give these names. So they’re not genes, but we named our phenotypes jagged and skewed.

Then we assigned scores, quantitative scores, to explain the amount of deviation; and we looked at patients with schizophrenia and their first degree relatives, who themselves were not psychiatrically disordered.  Then we looked at normal controls, the so-called neurotypical patients, the subjects, and then, also, bipolar disordered individuals and their relatives.  So Bp and RelBp.  These are in the (Inaudible) around the lab. 

We found a huge statistical difference. This is the average, almost 12, for our Brain A symmetry score, derived from the meandering midline.  Compared to the normal controls and the bipolar subjects, and the bipolar subjects’ relatives, much, much higher. And one thing that we were really intrigued by is that the relatives who, themselves, did not have a psychiatric diagnosis of schizophrenia, or schizoaffective disorder, there was also a statistical excess.  Not everybody had it, but it was there among some of the relatives.  

So I wanted to just take a moment to tell you our speculation about what this could mean, functionally.  When we write grant proposals about this, in the past people have said, well, we can see the meandering midline, and it turns out that the meandering midline, this deviation of the brain midline, is statistically correlated with the craniofacial dysmorphology.  So that’s probably the best possible validation of the embryologic model.  But what does it mean, functionally?


For many years, we didn’t really have a straight answer to give people.  Then, a scientist at Wash U, named Marcus Raichle, started talking about an unusual area of the brain, the one that we’ve just been looking at, the midsagittal midline.  And here’s an illustration of this area, here, on the left.  It’s not that easy to see this, but if you take the whole brain model and separate it into two halves, kind of like you could take a walnut and separating the walnut into two halves, you can look at the interior aspect of one side of the walnut, and that’s on the left.  And on the other side, you’re looking at the outside surface here.  

He found, Dr. Raichle, and his colleagues, that this area, nestled between the two hemispheres of the brain, is a hotbed of activity. Who knew?  It turns out that when the brain is at rest, when you’re doing nothing, this area is very, very busy.  So this came as a big surprise, and the discovery of the so-called default network, has now taken on a huge life of its own. It’s a big cottage industry in brain imaging. So all of our good colleagues like Jean Frazier, and Dave Kennedy, who have come to their psychiatry department, and other colleagues working in this area, they’re all very interested in this heart of darkness between the two hemispheres.


Now, the posterior region, here, in purple here, this is the area that is most deviant in our meandering midline findings from MRI studies.  So it’s a little bit too early to be wildly speculative, but there is certainly a big functional role for this area where the midline is.  The other thing I wanted to mention is that there are some early studies already in schizophrenia patients looking at this resting activity.  You’re probably thinking, why would you call it the default network?  That’s not a very good name(?). But it’s when you’re doing nothing, really.  

Some people have called it daydreaming.  When you look at resting activity in schizophrenia, in functional MRI machines, you find that the resting activity is high. This is work, for instance, from Dr. Pearlson’s lab, from Hopkins, and Hartford.  And then John Gabrieli, who’s at MIT.  In contrast, there is early indication that autistic disorder patients have resting activity that’s lower than normal.  


This theme, this contrast between autism and schizophrenia, although it sounds very strange when you first talk about it, is a thing that I’m going to introduce in a moment.  So I wanted to just take a couple minutes and talk about some studies of copy number variants, a relatively new area of molecular genetics that now has really taken off in the study of psychiatric illness, including schizophrenia and autism.


Copy number variants, we don’t have a blackboard here, do we?  


(Background Conversation)


CURTIS DEUTSCHE, MD:  It may have been a while since you’ve looked at pictures of chromosomes, but you basically have a top and a bottom, kind of tightly constrained in the middle, with something that looks like the tightest belt ever. That’s called the centromere.  The top is called the P.  The bottom is called the Q.  Why Ps and Qs?  Because these chromosome parts were named in Paris, and the P, which is smaller, is short for petit.  And the Q, because Q follows P.  (Laughter)

So this type of nomenclature is now standard.  For each of the chromosomes, the 23 pairs, including the Xs and the Ys that determine gender, you have a top and bottom. And this is how people characterize the location of what are called copy number variants.  So by copy number, I mean literally, just an extra copy, or a missing copy. So typically you’ve got two copies.  So if you have a deletion in one, then you just have one copy.  If you have a duplication, you have an extra bit of genetic material, that’s a duplication.  So deletions versus duplications … can occur at any position or locus along the chromosome, any of the chromosomes.  There are particular areas, by the way, that seem to be particularly prone to having these copy number variants.  


So the world of genetics, including psychiatric genetics, was electrified by the discovery of a high frequency of these copy number variants in schizophrenia, and autism. And now it’s very widely studied.  Dr. Levy has written a couple of excellent reviews on copy number variants, visa vie psychiatric illness, especially schizophrenia.  But still, there’s a lot we don’t know.  


One thing that I wanted to mention, just in giving you an overview, is that there are some regions in schizophrenia, and autism, that have these loci, these regions, that are affected for both conditions.  So that is to say, one particular location produces, in some cases schizophrenia, in other cases autism.  Which took everybody by surprise.  Because if you look at regular family studies of schizophrenia, it’s unusual to find cases of autism. If you look at family studies of kids with autism, and we do that kind of work, too, in my lab, you find that it’s unusual to find cases of schizophrenia, or bipolar disorder.  So how could it be that one particular region is producing both?  


This is an example of what?  This is a concrete example. And this is work that was part of a big collaboration. And George said that I had to talk about this today.  (Laughs)  And this is a particular region on the number.  You guys are going to be able to dazzle your friends, now, with your genetic nomenclature.  This is chromosome number 16, and which arm?  B.  The short arm.  Right.  And then this is just a numbering system that geneticists came up with for showing you where on the short arm. And when you tell a geneticist 16p11.2, they’ll be able to pinpoint exactly where on the chromosome that is.  It’s still a lot of genetic real estate.  


But here is the mindboggling thing.  A microdeletion, so that means you’re missing one of the copies in this region, tends to be … and I’m going to … for purposes of simplicity, oversimplify here, and if Dr. Levy is very offended, I’m going to ask her to correct me.  But in general, it’s associated with autistic disorders.  And bigger heads, as measured by head circumference.  That’s the measure that you’ll remember as so popular in pediatrics.  All babies get their circumference measurements.  And it’s correlated highly with brain size.  On the other hand, a duplication, an extra copy, in the 16p11.2 region tends to be associated more with schizophrenia.  And decreased cranial size among those patients.  
So there’s this very interesting clue that there may be some important neurodevelopmental genes in that region that could go on to create schizophrenia, or autism. But, the $10,000 question is, what else is required to give the specific diagnosis?  Just to wrap up, I wanted to tie this together by explaining that these craniofacial dysmorphology phenotypes, not the only neurodevelopmental phenotypes out there, are unusual in that they’re biologically interpreted.  And we have objective reliable measurements for it.  And we have related, in the presentation today, the craniofacial dysmorphology to brain dysmorphology.  And these can potentially become neurodevelopmental markers in family studies.  

Finally, we can use these types of phenotypes here to study the genetics of these conditions, to look at specific causes, and determine how genotypes corrected to phenotypes.  I think I’ll stop here.  


(Applause)


DOUGLAS M. ZIEDONIS, MD, MPH:  Thank you, Dr. Deutsch.  We do have opportunity for anybody to have questions.  


MAN:  Curt, that was really a fantastic talk.  I really appreciate it.  I’m thinking about your slide, your earlier slide on phenotypes.  I’m wondering if there are any ones that seem to be particularly robust and reliable?  Because it looked like there was a lot of variability in the earlier slide.  

CURTIS DEUTSCH, MD:   I can answer that question regarding the specific MRI findings, in that the 3D measures that I showed you constitute a replication of the original 2D findings.  But then, some of these other variables, not only the craniofacial dysmorphology measures, but also some of these gourmet variables that comes from Dr. Levy’s lab, like thought disorder, from the thought disorder index, and this eye tracking abnormality.  These have been replicated numerous times over the years.  

In fact, I would say that the eye tracking disorder is definitely one of the most frequently replicated findings in schizophrenia, given the entire panoply of measures that have been used.  So, pretty robust so far.  


WOMAN:  (Inaudible Portion) .. brain injury, or, for example, a skull fracture which injures the brain, which later could result in schizophrenia type behavior?  And the reason I’m asking is because when my son was six, he fractured his skull, right up here, and seemed to be okay, except very angry at times.  And then later on developed symptoms that are classified as schizophrenia.  Do you think an injury like that could set the stage, or, it’s coincidental, or causative?  Can you say?

CURTIS DEUTSCH, MD:  Unfortunately, I don’t think I can give you a very satisfying answer.  But it’s not for want of other people trying to get a handle on this.  I would say that the field of neuropsychology, in its initial stages, really focused on these types of brain injuries, traumatic brain injuries, for instance, starting in World War I, there was enormous amount of investigation related brain injury to behavior effects.  A lot of this research in recent decades has come actually from the VA system.  


There is, despite all of the information that’s available, some difficulty in really getting straight answers, because there are so many different types of brain injury.  Right?  The extent of brain injury is quite variable, and the location.  That being said, there is a big literature, and we could talk about this afterwards if you’re interested, related injury in specific parts of the brain, and also, not only physical injury of the type you described, traumatic injury, but also the location of strokes, to specific outcomes.

These include not only psychiatric problems, but other behavioral problems, including the range of depression.  So it’s an excellent question.  It’s full of important implications.  But in terms of practical guidelines, is this what caused schizophrenia?  It’s difficult to give a straight answer.  

WOMAN:  Thank you.  


MAN:  When the MRIs were taken, were the patients under medication, or did you have pictures of both, to see if there were change, and one was on or off?

CURTIS DEUTSCH, MD:  Well, no, it turns out that none of these patients were on medication. Now, these were the so-called structural MRIs, as opposed to the functional MRIs.  Now, when I answer that question, not on medication for the MRI, I mean, under sedation.  But in terms of the … and this is an extremely important variable when you’re talking about the functional imaging, for instance, the studies I showed on the default network, but that would not have any impact on the structural anatomy of the brain.  But just because this may be what you’re curious about, we really didn’t have problems getting good images of our participants with schizophrenia.  Even in studies of autism, where you think there might be some profound problems getting little kids, and little kids with autistic disorders, to sit still for a long MRI exam, most of these are conducted without any type of sedation.  Is that what you had in mind?  


MAN: Yes, thank you.


MAN:  (Inaudible Portion)  schizoaffective disorder. I’m wondering, you mentioned that other people (Inaudible Portion) dysmorphologies, etcetera.  How significant are these in the person’s mental state if they only have these physio(?), cranial facial dysmorphology, they have scanning problems.  Is it related to depression and other types of mental difficulties, also …

CURTIS DEUTSCH, MD:  That’s a good question. I’m sorry, were you … was there a part B?


MAN:  No, that’s it.


CURTIS DEUTSCH, MD:  Well, I’ll give you an answer to one part, regarding the craniofacial dysmorphology.  We’ve looked at correlations of craniofacial dysmorphology to thought disorder using Dr. Philip Holzman’s thought disorder index.  And there is perhaps a very weak association between this particular measure I showed you and thought disorder.  But as we’ve studied more and more patients, that correlation seems to be going away.  Now, regarding the association with smooth pursuit eye moment, the so-called tracking disorder.  We do have the world’s expert in this area in the room, sitting immediately behind you, at your table. So I wonder if we could ask Dr. Levy what the answer to that question is.  

DEBORAH L. LEVY, PhD:  I have to say that I have never attended a talk where my name came up so often, which is very (Laughter) very sweet of Curt.  There is no association between other psychiatric conditions and having any of these other traits, whether it’s craniofacial dysmorphology, deviant use of language or thought disorder, or eye tracking dysfunction. And that’s part of what makes these traits so interesting, is that they’re present in well relative at a much higher rate than in the general population, and they’re strongly associated with schizophrenia. 

So the point that Dr. Deutsch was making is that this provides us with potential handles for identifying nonpenetrant gene carriers, that is, individuals who may have the same genes, but increased risk for schizophrenia, but are not manifested in the psychotic form of the disorder.  So they’re not dysfunctional. They don’t impair you from going to school, from getting married, having children, having successful careers. 

You don’t go to an emergency room and say, my face looks somewhat asymmetric.  Or I’m using words in a funny way.  Or I’m having trouble following slowing moving targets.  Because you don’t have any subjective sense of these things, and they don’t interfere with functioning.  And it’s precisely because they don’t interfere with functioning that makes them so potentially important; because it provides a way potentially to understand how carriers of these genes may continue to pass them on to future generations, without being sick themselves.  

(Inaudible Portion)


DEBORAH L. LEVY, PhD:  Well, James Joyce is reputed to have a schizophrenic daughter who also thought that she was an outstanding writer, but unfortunately, she didn’t compare with her father.  When they went to see Carl Jung for a consultation, Jung explained to James Joyce, you dive into the water, but your daughter jumps. She flops into the water.  That is, you don’t have the purposeful, creative, purposeful use of language that James Joyce showed. And that’s the essential difference between being able to use words in unusually clever and creative ways, like Joyce was able to do, like EE Cummings, many other famous writers, versus the accidental or inadvertent misuse of language.  

(Inaudible Portion/Laughter)


WOMAN:  I just want to try to get some sense of the anatomical connections, and I have two questions.  I have two questions. Is the corpus callosum distorted by that ragged medial thing that you were telling us about, and is the area where there’s high activity in schizophrenias, is that near the broca’s area in the brain?


CURTIS DEUTSCH, MD:  Well, those are two good questions, with complicated answers.  We don’t have any evidence, yet, about the trajectory that the corpus callosum takes.  That’s an excellent idea, because it is a large and easy to image region, as you probably know, since you’re asking the question. And the corpus callosum looks a little bit like a large Nike swoosh, from the front to the back of the brain, with a head and a tail, as they call it literally, in anatomy, the genu and the splenu, from the Latin.

It turns out that the posterior region would only get part of the tail of the corpus callosum.  That’s an excellent idea.  And I think that it’s really worth investigating with respect to new studies of diffusion tensor imaging, which is one of the fortes of this new group that’s arrived in the psychiatry department, Jean Frazier’s group.  So DTI, studied by a number of laboratories, also Marty Shettan(?), here in Boston … it provides a window into the trajectory of these complex tracts, these pathways of white matter that compose the corpus.  

Now, concerning the regions, yes, there does appear to be an increase in the functional activity in that region that I showed on the slide, for instance, the cingulate gyrus.  But also, so much more.  The first time I ever saw an fMRI study, in schizophrenia, was a presentation by a fellow named Perry Renshaw.  He gave a very simple task to individuals with schizophrenic disorders, simply turning the light on and off.  So you go from light to dark, light to dark.  And he was able to compare the two conditions.  

The thing that really popped out of his study was that the vision center of the brain was way overactivated among the patients with schizophrenia compared to neurotypical controls. So it’s not isolated to that region that we were talking about.  But the overactivation does contain that region.  


(END OF RECORDING)  

