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EVA C. IHLE, MD, PhD:    So I have the somewhat awkward situation of presenting myself.  (Laughter) So here I am.  My name is Eva Ihle.  And I’ll try to duplicate the introductions for Dr. Barnes and Dr. Epel.  I got my Bachelor of Science degree with honors at University of Southern California.  I did my MD and PhD training through the medical scientist training program at the University of Chicago.  And then I came here to UCSF to do my general psychiatry training internship and residency.  And then I also did my child psychiatry fellowship here as well.  So I’m currently a health sciences assistant clinical professor here at UCSF.  And among the many roles that I fulfill here, one of them is that I am the Medical Director of our autism clinic.  And I’m also involved in various capacities in the young adult and family center.


So today, I’m going to tell you a little bit about birds and mice, and how they’re relevant for understanding social learning in children.  And I always appreciate the opportunity to discuss animal behavior and how it relates to our work with children in psychiatry.  


So the outline of my talk is given here.  I’ll start my talk by reviewing the principles of social learning and how to conceptualize this notion.  I’ll then present some of the research that I’ve done to investigate the mechanisms that support social learning.  And these mechanisms are defined in animal models.  And then finally I’ll briefly discuss the implications of this research.  


(Background Conversation) 


So social learning is a theory of observational learning proposed by Albert Bandura(?).  Like any other method of learning, it’s a process for acquiring information.  The key point about social learning is that it’s observational.  It depends on observation of what we call conspecifics.  So as humans, we observe other humans, and that’s how we learn about appropriate behaviors.  And other species observe the conspecifics of their own types and learn from them.  And observed behavior serves as a template.  


And let’s see ... all right, for social learning to occur, four expectations are needed to be met.  One is that the individual who is learning needs to pay attention.  That individual then needs to retain the information that its observed.  It needs to reproduce this behavior.  In other words, it needs to practice what it is that it’s been observing and what its been remembering.  And then it has to be motivated to do all of this.  So there has to be intrinsic reinforcement.  And this is how this type of learning, social learning, at least in humans, is considered to be part of cognitive theory ... that in humans, at least, the reinforcement is internal.  That we take pride in our accomplishments and things like that.  


However, social learning also occurs in animals, and I’ll give you some examples of that momentarily.  And it does occur, so I’m not sure if that means that animals are internally motivated.  I’d like to think so.  Or whether or not this is less important in terms of what’s expected for social learning.


All right, so examples of social learning.  I’m going to focus on the creatures that I mentioned at the beginning of my talk.  Social learning in birds.  The blue bird at the top there is a scrub jay.  And we know that they learn what’s called false caching behavior.  So they’re sneaky little birds, and they learn over time that if they hide food, the food may be stolen by other scrub jays.  And so they learn little tricks to avoid having their food stolen.  And it takes practice.  Young birds are pretty naive, and they often get robbed.  But with time, and after doing a little robbing themselves, they figure out strategies for preventing their food from being pilfered.  And false caching is one of these techniques.


Ravens ... which is in the bottom picture ... learn what appropriate food choices are from watching the other ravens in their mob.  And then finally, zebra finches, which is the cute little pair of birds in the middle there, learn their song using a process of social learning.  And I’ll be focusing on this process of social learning when I talk about the work that’s been done on social learning in birds.


Then in terms of social learning in mice ... mice are social creatures and they learn about what is an appropriate food choice by actually sniffing the muzzles of the mice in their group.  So if one mouse has found a new food source, then when it comes back to the nest, the other mice sniff its muzzle and learn what the odor of this new food is, and when they encounter it themselves, they recognize it as a familiar food item and they are less hesitant to try it if it’s a new food.


Likewise, when mouse pups are raised by deaf mothers, then they will alter how they call for their mothers.  And we’ll get into calling by mouse pups a little later on in the talk.  But they will alter their call patterns based on whether or not they are raised with a deaf mom or a hearing mom.  So they learn from the response of their mother how relevant it is to call.  So that’s another example of social learning.  And we’ll talk about some research that I’ve been doing both in birds and mice looking at social learning.


Finally, I want to emphasize social learning in humans, and talk about what’s known as social referencing.  Social referencing has been researched using what’s called the visual cliff paradigm.  And originally, this protocol was designed to test depth perception in kids, but it was then found to be useful as a protocol for examining social referencing.  So basically you place a young human, usually between the ages of six months and 12 months on one side of the plexiglass.  And it’s a visual cliff.  So the baby is never in danger of falling off the side of a cliff.  But the baby is placed on what looks like a secured base.  And then on the other side, so where there seems to be a drop-off, there is the infant’s caregiver or a familiar adult.  And based on the visual cues that the adult gives the infant, the infant will either approach and be daring to cross over the cliff, or will stay put.  So if the caregiver uses a happy expression, or a beckoning expression, then the infant will approach.  And if the caregiver looks scared or angry, then the baby will stay put.  So that’s an example of social referencing, social learning in humans.


And another example is language.  We learn language from other humans.  And this is a similarity to songbirds.  And so I’ll talk about that similarity in a bit.  Now what happens when social learning goes awry?  The previous slides gave examples of how social learning can work when the Bandura expectations are met.  But social learning doesn’t always work according to expectations.  And some examples of disordered social learning in children are autism, for example, and ADHD.  Briana Segal(?) here at UCSF studies what she terms the autistic learning style.  Where autistic children basically don’t use the information from their caregivers, from their social milieu to learn.  Their learning is very internally driven.  So it doesn’t really matter what’s going on in the facial expressions of their caregivers, they’re doing their own thing.  They are very internally motivated, and they ignore what’s going on in their environment.  So in terms of the Bandura expectations, we think that the autistic learning style has to do with not paying attention to the caregivers and not really being motivated to pay attention.  


And on the topic of attention, of course ,we have the disorder of attention deficit hyperactivity disorder, or even just attention deficit disorder.  Where it’s hard for kids to learn if they can’t attend to what’s going on in the environment.  And oftentimes, kids with ADHD are socially impaired, because they aren’t picking up on the social cues that their conspecifics, their peers, are giving them.  So attention is a problem in terms of their social learning.


So coming back to the title of my talk, what can birds and mice tell us about social learning in children?  What they can help us understand is the mechanism for how social learning goes awry.  In order to gain a better understanding of what’s called the pathophysiology or basically the understanding of what goes wrong, we can study animal models.  So for such studies, these models can be classified into two types, and they’re listed here.  One type is a model of natural behavior.  Because knowing what goes right is just as important as knowing what goes wrong.  And then the second type is a specific disease model.  So again, being able to probe more specifically what goes wrong in a much more detailed, mechanistic approach than what we’re able to do in humans.


So we’re going to start with birds.  And I am going to be asserting that birds are a model system for natural behavior.  They can help us understand the developing human brain, at least certain aspects of it.  And one of those aspects is learning how humans use their brains to learn.  So one task that the developing human brain is able to accomplish is language acquisition as I mentioned earlier.  And language learning and vocal learning in birds is understood to be a social function.  So it’s based on social feedback.  It’s based on interaction both between individuals and between the individual and its environment.  


We know that just like humans, not only do we learn language, but we learn language dialects.  So for example, the bird in this picture is a white crown sparrow.  We know that the white crown sparrow song has a different dialect in Golden Gate Park than it does in Yosemite.  So if you study these birds in these different regions, they have basically the same song but it sounds a little bit different, and the people who study these birds call these differences dialects.  So very, very comparable to what we understand for language learning in humans.


Likewise, the brains of vocal learners have specialized brain areas that are devoted to both language acquisition and language production.  The top panel is the human brain.  This area is Broca’s area.  That’s responsible for speech production.  This area is Wernicke’s area.  So that’s the human brain.  And this is basically the surface of the human brain.


This is a schematic diagram of what’s called a sagittal section.  So if we cut through the center of the bird brain, this is a highly schematized version of what you would see in the bird brain.  In red is what’s called the anterior forebrain pathway, which is responsible for song learning and song modification.  And in black is the motor output pathway.  So roughly comparable to Broca’s area.  It’s responsible for actual singing.


And then finally ... so there’s a similarity in the process of learning.  Language is learned through practice, both for humans and for birds.  And this practice occurs during a time-limited sensitive period.  What both humans and birds try to do is listen to the language of their conspecific, and then practice it.  So this process, again, depends on motivational factors.  And of course, attention.  And interaction with conspecifics, as well.  So song learning and production, if you look at adults, is dependent on social context.  And social context provides what we call salience.  You know, the importance of doing this learning.  As well as the cues for learning and the reinforcement for learning.


So this slide illustrates the time line for vocal learning in the zebra finch.  So early on in the bird’s life, like when it’s hatched, and until around 30 days, the juvenile bird, this little guy, is exposed to his tutor’s song.  This older zebra finch.  And in full glory, this is what an older male zebra finch looks like.  So the older male zebra finch is singing his song, and ... oh by the way, only male zebra finches sing.  Females vocalize, but they don’t sing.  We can go into that if there are questions, but anyway, that’s the way it is in the zebra finch world.


So the little zebra finch, the juvenile, listens to his tutor, and for the first part of his life, he just listens.  And that’s called the sensory phase.  So the sensation that they’re using is hearing.  Then he enters the sensory motor phase, which means that now he can start to practice.  He’s hearing what his tutor is producing, and he’s trying to figure out how to make his vocal apparatus do the same thing.  So he starts to practice.  He’s still listening ... not only to his tutor, but also to himself.  So he’s getting feedback from both sources: his own hearing and hearing his dad.  Then at around 60 days, the critical period for zebra finches closes, and he can’t learn anymore.  He’s done all of his learning.  So now all he can do is practice.  He still hears himself.  We know that if a little zebra finch goes deaf, his song learning won’t be as good.  So his song will be degraded, and he’ll never be able to match his tutor song as closely as if he were not deaf.  But in terms of his song learning, it’s all done by 60 days.  And then by the time he’s 90 days old, he has developed his own song, which is based on his tutor song but with some improvisation.  


So what I’d like to do now is actually demonstrate.  This is the audio portion of the talk.  So I’ll just demonstrate what this sounds like.  So first I’ll play this tutor song.  And this is what the juvenile is hearing. 


(PLAYS BIRD SONG)


So that’s the template.  That’s what the juvenile is trying to achieve.  This is what ... so sub-song is basically the bird equivalent to babbling.  So this is when the juvenile just first starts to practice singing.


(PLAYS BIRD SONG)


So zebra finch song is not that melodious.  They basically sound like a little squeaky toy.  But the juvenile zebra finch sounds even squeakier.  But he is just starting to practice.  As he continues to practice, this is what he’s doing, he’s eating and practicing.  He just gains more skill at trying to produce these song syllables.  


(PLAYS BIRD SONG)


And then finally, he’s mastered it.


(PLAYS BIRD SONG)


So just to replay and remind you of the tutor song.


(PLAYS BIRD SONG)


You’ll notice that there were similar elements to the tutor song and the juvenile song.  So he was able to pick up some of what he was listening to.  So some of my research with song birds has attempted to identify the neuromodulators that mediate this process of social learning of song.  And the neuromodulators include both neuropeptides and catecholamines.  The work with neuropeptides was the subject of my NARSAD grant, but I won’t be talking about that today, ironically enough.  Instead I’m going to focus on the catecholamine side of the story.


So we hypothesized that catecholamines play a role in this process, primarily because the key part of the brain that’s involved in singing, which is area X ... it is still quite a mystery, which is why it has that name ... but it has dense projections from VTA as well as locus coeruleus.  Those are key midbrain structures that have dopamine and norepinephrine in their projections.  And we know that motivating behaviors, and motivating situations result in release of dopamine.  So we thought that perhaps if we look at area X and try to measure how neurotransmitters change in area X, we’ll get some insight into what the neurochemistry is that may underlie song production and song learning.


So again, the goals of the experiment were to investigate the social interactions.  So look at the behaviors that the juveniles and the adults engage in, and then determine during those interactions whether catecholamines could play a role in social learning of song.  And we were using what’s known as micro-dialysis.  So we had a probe in area X, and we were taking samples from that area and then determining the neurotransmitter levels from those samples.


All right, this is just a video presentation of a juvenile and his tutor interacting with one another.  They’re not in the same cage, so they can’t interact directly.  But at least they can see each other and hear each other.  And you’ll see that they are still quite interested in one another, even though they can’t directly interact.


(VIDEO BEGINS)


And this little guy on the left is the juvenile.  You can see that he’s preening.  He’s going about his business.  And then here comes his tutor.  (BIRDS CHIRPING IN BACKGROUND)   So the singing that you heard initially was the tutor, and one interpretation is that the tutor singing inspired the juvenile to try singing.  (BIRDS CHIRPING) And that should be it.


(END VIDEO)


So just to cut to the chase, the results of this study revealed that dopamine, one neurotransmitter, increases in response to this social situation.  It increases by about 20 percent.  So however you want to interpret dopamine release, it suggests that perhaps social learning is rewarding and so dopamine is released in a part of the brain that is responsible for learning.  But you know, we haven’t ruled out the possibility that dopamine is released because he was engaging in lots of motoric behavior.  You saw that his activity level increased as well as his singing, so we’re still trying to tease that apart.


But we also wanted to understand the range of change in dopamine.  I mean 20 percent is some, but it’s not a huge amount.  So we wanted to see if we could pharmacologically manipulate the system to get a sense of what the expected range of change in dopamine could be in area X.  We found that if we inhibited the cells that project to area X ... so if we put a drug in the VTA to stop dopamine from being released, we saw that dopamine decreased in area X.  So okay that was pretty straightforward.  But we also saw that if we infused agents into area X, then we could increase the release of dopamine from these cells.  But dopamine has a huge range.  We found that depending on what drug we used, we could increase dopamine levels ten-fold.  Not just 20 percent.  So the dynamic range of the system is huge.  And we don’t know if behavior alone is enough to cause a big enough change in dopamine.  But we know that behavior can change dopamine ,just not as much as drugs can.  


All right, so to recap, zebra finches are an animal model for natural behaviors.  Now I’m going to shift our focus to a mouse model for a specific disease.  When you hear about mouse models, you tend to think transgenic mouse.  That’s one type of a genetic model.  And basically when we talk about genetic models, what we mean is that somehow the genotype has been manipulated, either through in-breeding to cause different strains of mice, or you know, specific genetic manipulations, like ... knocking out a gene, removing a gene, or causing it to no longer function appropriately, or knocking in a gene, meaning adding a gene to the genotype.  But the bottom line is that you end up with different strains of mice, each having unique behavioral repertoire and physiologic features.  So you can choose your mouse depending on what the behaviors and physiologic features are that you’re interested in.  And then study that particular strain.  Yes?


WOMAN:    (Inaudible)?


EVA C. IHLE, MD, PhD:    Dopamine?  It kind of depends on how it’s manipulated.  So dopamine is really important.  It’s a neurotransmitter that’s in all of our brains, and it supports really basic, really important functions.  Without dopamine, we couldn’t move.  Without dopamine, we couldn’t pay attention.  Without dopamine, we wouldn’t be motivated, we wouldn’t be rewarded.  So some dopamine is really important.  If we have not enough dopamine in certain parts of our brain, then we don’t move.  We’re not able to pay attention.  If we have too much, depending on where we have it, we can have movement disorders, and we can have addictive behaviors.  So it kind of all depends on how much in what area of the brain ... determines whether it’s good or bad.  Yes?


WOMAN:    Are the medications stabilized (Inaudible) dopamine?


EVA C. IHLE, MD, PhD:    Yes.  So medications that are used to alter dopamine are typically what we think of when we think about medications for ADHD.  So those are very standard, well-known, what we call dopamanergic agents.  And they target a certain part of the brain, the frontal lobe, primarily, to increase the synaptic level of dopamine.  And that’s supposed to help with attention and executive function.  Yes?


WOMAN:    Does it differ with children (Inaudible) adults?  (Inaudible)?


EVA C. IHLE, MD, PhD:    So is ADHD different in children and adults?  Well, first of all, children’s brains are different from adult brains.  And actually, children with ADHD have different brains from children without ADHD.  So we know that the frontal lobe, the part of the brain responsible for organization, decision-making, things like that ... the connections between the cells, between the neurons in the frontal lobe, are ... well, the connections aren’t as strong in children with ADHD.  The amount of myelin, which is basically the insulation between the neurons that help them communicate with one another doesn’t develop at the same rate in kids with ADHD.  So it’s like their brains need more time to acquire these skills.


So we know that the structure of kid brains are different in ADHD.  Theoretically, by adulthood they should have caught up.  But we know that adolescents with ADHD still have difficulty with organization and attention.  So if the symptoms are still present, it could reflect a structural difference in their brains.  


WOMAN:    One last question.


EVA C. IHLE, MD, PhD:    One last question?  Yes?


WOMAN:    Okay, we talked about trauma and (Inaudible) children having separation (Inaudible).  Do you see (Inaudible) ADHD and have traumatic backgrounds?


EVA C. IHLE, MD, PhD:    So ... I think what you’re asking is ... and correct me if I’m wrong ... is do we see ADHD with other types of psychiatric disorders?  You mentioned trauma.  I’m just going to expand the range, and I will say yes.  There is what we call co-morbidity.  So there’s an association ... and we don’t know how the association occurs, but we know that there is an association between ADHD and other psychiatric disorders like depression, trauma.



WOMAN:    (Inaudible) medicine (Inaudible)?


EVA C. IHLE, MD, PhD:    There are medications with dopamine in it.  There are medications like I mentioned for ADHD to help the dopamine in the front of the brain, in the frontal cortex.  There are also antidepressants that alter the amount of dopamine in another region of the brain to help with depression.  So there are medications that are based on altering dopamine levels in the brain.


WOMAN:    Would you say that (Inaudible) autistic child (Inaudible)?


EVA C. IHLE, MD, PhD:    You came to my conclusion.  (Laughter) So ultimately there’s where I was getting to.  But all right, so I guess we’re done ahead of time.  (Laughter) So the idea is that ... let’s say we have a child who isn’t learning socially the way we’d expect them to.  What could we do to intervene to help them learn socially?  And it could be possible that if we encourage their motivation, you know, if we stimulate their attention, then maybe they could learn better.  They would be more motivated to learn socially.  That is still a hypothesis that we have not yet tested, either in birds, in mice or in kids.  But it’s a hypothesis based on this type of research.  So we have an idea of where to go in terms of testing these things based on research like what I’ve been describing.  So you got it.  You got the bottom line take-home message. 


WOMAN:    And what happens when (Inaudible)?


EVA C. IHLE, MD, PhD:    Well, if I personally don’t do the study ... and I’m not saying I won’t, I just haven’t written a grant to do that ... but there are other people here who do study kids with autism and they’re studying different kinds of things.  And you know, yes, they’re looking at different types of medications.  But this could certainly be another type of study that can be done.


WOMAN:    One last question.


EVA C. IHLE, MD, PhD:    No problem.


WOMAN:    I don’t know ... I know you’ve done it on children, but (Inaudible) adults (Inaudible) attention deficit disorder (Inaudible) focus on that so much.  If they got tutored later on in life, would there be a chance that it could be corrected as an adult?


EVA C. IHLE, MD, PhD:    Yes.  It’s never too late.  That’s what makes us different from birds.  That we actually don’t have such a critical period.  That there is not a point in our brains where we stop learning.  We can always continue to learn, and we can always change.  We can always adapt.  You know, maybe we won’t be learning as well, so if we go back to language learning ... you know, if we learn language let’s say in high school ... we’re always going to have a bad accent, right?  So there’s something of a critical period, but that doesn’t mean that we can’t learn a new language.  We can, it’s just not going to be as proficient as if we learned it as a child.  So there are always opportunities.


WOMAN:    There is hope.


EVA C. IHLE, MD, PhD:    Absolutely.  Absolutely.  Yes?


MAN:    I saw this film one time (Inaudible) showing where as a child he (Inaudible) one part of the brain, but if you learn language later in life, it’s in a different part of the brain.  Is that the reason for that ... ?  Or is that true?  (Inaudible)?


EVA C. IHLE, MD, PhD:   Well, it’s a very complicated situation.  I mean, things aren’t as parsed out as neatly as a schematic diagram would suggest.  So language primarily is situated in the left side of the brain.  But how we use language is much more complicated.  It doesn’t just sit on the left side.  It needs to be associated with other regions.  So when we’re learning language later in life, we have to draw upon other processes.  You know, we have to ... access our memory more specifically than if we’re a native speaker where it’s more natural, we don’t use explicit memory, it’s more innate.  We have to do more associating.  It’s like okay now I’m looking for the French word for “horse.”  Now what is that again?  And can I remember a word that sounds like it?  And maybe that’ll help me remember.  So we have to draw on different parts of the brain.  And so that’s one explanation for why different parts of the brain need to be used.  Yes?


WOMAN:    (Inaudible)?


EVA C. IHLE, MD, PhD:    So again, you know, social learning in humans is pretty complicated.  What we’re also expecting of children is not just to be able to take in information from the environment, but to also engage in what’s called instructional control.  Which means knowing that when you are at your desk or at a desk-like situation, the expectation is that you’re going to get some work done.  And so if that expectation isn’t established, then that, too, becomes a hindrance to learning.  It’s not that the child doesn’t have the capacity for learning.  It’s just that it’s not a situation that they’re familiar with or comfortable with.  So again, it’s much more complex than just can you absorb information.  It’s not that the children can’t absorb information anymore, it’s just that the situation is a little different.  And so the motivation aspect is changed.  


WOMAN:    (Inaudible) I grew up in foster homes.  So I didn’t really know what a mother was ... (Inaudible) so much chaos.  And it does help when you have somebody who comes in consistently (Inaudible) because you’re willing to accept it.  (Inaudible) recognizing that you need this help, you’re more accepting(?).  But if you don’t, you’re going to block it off (Inaudible) ...


EVA C. IHLE, MD, PhD:    And I think your comment addresses, again, the expectation aspect of things that ...


WOMAN:    (Inaudible)?


EVA C. IHLE, MD, PhD:    Right. 


WOMAN:    The individual, because everybody’s different.


EVA C. IHLE, MD, PhD:    Thank you for that comment, and yes?


WOMAN:    I guess if you’re being social with a child and that child doesn’t (Inaudible) and then another person (Inaudible) but isn’t in a different way kind of more (Inaudible) homework and ... that has to do with motivation.  Because I realized that on days when I pick up my niece to go tutor(?), and she’s (Inaudible) with her mom beforehand, and her mom’s telling her stuff, she’s not very happy and in a good mood.  Not feeling (Inaudible) problems (Inaudible) teenager.  But if I get her right after school, we’ll go and do our homework and we’ll be fine.  But that has something to do with motivation.  (Inaudible) ...?


EVA C. IHLE, MD, PhD:    Right.  Well, and being able to pay attention.  So if you’re distracted by what’s going ...


WOMAN:   (Overlap/Inaudible)?


EVA C. IHLE, MD, PhD:   ... yes, then that interferes with your ability to attend to what you need to do, yes.  Yes?


WOMAN:    (Inaudible)?


EVA C. IHLE, MD, PhD:    So Asperger’s disorder is on the autism spectrum.  And yes, it can apply ... so the social learning component is different in individuals with Asperger’s disorder.  Again, it involves more internal motivation than the social learning motivation. 


WOMAN:    So if my Asperger’s niece(?) (Inaudible) study?


EVA C. IHLE, MD, PhD:    Then that will be much more motivating for her than if you asked her to study, let’s say.


WOMAN:    (Inaudible) they’re more receptive because they really want to learn it.


EVA C. IHLE, MD, PhD:    Right, it’s internally motivating.  These are great questions.  As the moderator, I’m keeping track of time, and you know, it’s much more important to be able to address your questions.  I mean, that’s ultimately why we’re here.  So I just want to zip through the rest of what I got ... just in case it stimulates more questions.  Otherwise, just ask away.  That’s why we’re here.  So you’ve seen this slide like ad nauseam now, so I’m just going to move on.  (Laughter)


So anyway, when I’m studying mice ... the mice that I study are what are called the Fgf17-null mutant mouse.  What that means is that this Fgf17 gene, which is basically a growth factor, has been knocked out.  It no longer functions.  Now interestingly, I mean, this sounds really bad, right?  You’re missing a gene.  But they actually function very well.  It’s not a lethal mutation.  Superficially, they look great.  They live to adulthood, they do all their little mice behaviors.  With a few exceptions.  And those few exceptions are what make them a possible model for a non- syndromic autism.  Or an autism that doesn’t relate to like a neurologic disorder.


This mouse was generated in David Ornitz’s(?) lab.  And again, superficially they look fine.  But if you look at little more closely at their neuroanatomy and at their behaviors, then they are a little different.  So they have abnormal patterning of the frontal lobe ... or the mouse equivalent of the frontal lobe.  The prefrontal cortex is what we call it.  In juveniles, in mouse pups, they have decreased vocalizations when they’re separated from their moms.  And as adults, they have decreased social exploration.  So they don’t like interacting with one another, at least in certain paradigms.


So when I’m working in John Rubenstein’s lab, the goal of the work that I’m doing is to confirm the persistence of these phenotypes in a more homogenous background.  I mentioned the fact that behaviors and physiology is very strain-dependent.  In the initial experiments that were done to characterize these Fgf17-null mutants, it was actually a hybrid mouse, and so that kind of complicates things.  So we have to repeat those experiments to make sure that it’s actually the effect of removing Fgf17 and not some strange hybrid effect.  And then, again, to do that I’m looking at juvenile and adult vocalizations and any changes in social interaction between adults.


I mentioned that pups vocalize when they’re separated from their moms, and this is an adaptive treat.  You know, if you get out of the mouse nest, you want to be able to have your mom retrieve you.  And so the vocalization is basically for the purposes of reunification.  When Fgf17 mutant mice are separated from their moms, they will call, pretty similarly to the wild types, to the mice that still have the gene.  But when they’re separated again, this is where you see the difference.  So if mice that have the gene are separated from their moms again, then they really start to call.  They get really desperate for their moms, and they call even more than after the first separation.  Interestingly, the Fgf17 mutant mice decrease their call.  It’s like they have no idea what happened, and it’s almost as though they get helpless and paralyzed.  And so they don’t realize that oh, well you need to call again.  So yes, something in the second separation is very different for them.


And then there’s the adults.  I like showing videos.  (Laughs) So maybe we can get through this real quick.  This is one of the protocols that I use to study adult interactions.  And I’ll show you the first minute of this protocol and the last minute of the protocol.  Basically, in each box is a pair of mice, one male and one female.  They’ve been living alone for five days prior to being introduced to each other.  And what I’m observing is just how they interact.  They’re in a novel environment, they have toys, it’s a big box.  And so I want to see whether they have a preference for interacting with one another, or interacting with the toys and their environment.  So what I do is record their videos and then score their behaviors.  So I want to share that process with you.


(VIDEO BEGINS)


So again, this is the first minute.  So you can see that for the most part, even though they’re ships passing in the night, what the mice tend to do is explore their environment.  And that’s normal.  That’s what we’d expect.  Because again, this is a novel situation for them, and mice like novelty.  And then in the last minute (Inaudible Portion - Loud Background Noise).


(END VIDEO)


All right, so just to summarize the mouse studies ... as I mentioned, the juvenile mutant mice vocalize less during their second isolation and adult mutant mice ... I didn’t go through this with you, but the bottom line is that they have more brief encounters and they tend to be aggressive encounters than extended interactions.  They don’t huddle together, they don’t seek each other out.  And they also show less of what’s called social recognition.  So they can’t really recognize the difference between a mouse that they’ve been hanging out with and a new mouse.


All right, so ... again, studying birds and mice gives us insight into the mechanisms that underlie salients ... you know, what makes things important, and also the reward of social learning.  It gives us some inkling into the chemistry as well as the circuitry that supports social interaction.  And it also gives us some insight into what can go wrong, especially, let’s say, when an important gene goes missing.  So these types of studies can help advance our understanding of the neurobiology of psychiatric disorders.  And these disorders include obsessive/compulsive disorder, ADHD as I mentioned, schizophrenia, and autism.


So I just want to conclude by thanking the people who need to be thanked, including my mentors and collaborators, as well as the creatures I work with.  More collaborators.  And again, I want to acknowledge NARSAD for its funding of part of the research that I did.  So that’s it.  Thank you very much.  I appreciate it.  (Applause)


So technically, we’re out of time.  So before you go, I want to just thank you for your interest and your participation in this event.  You’ve been great.  Your questions have been wonderful.  And NARSAD thanks you, as well.  And UCSF is happy to have been your host today.  So I also want to acknowledge the people who were really important in putting this event together.  They include Marsha Gardner, and Kyle Van Ock(?), in the booth over there.  (Applause) So thank you very much to all of the support individuals. 


So now that I’ve ended my official duties, I’m happy to take additional questions if you’d like.  Yes?


MAN:   Why (Inaudible)?


EVA C. IHLE, MD, PhD:    So I have a biased perspective.  And my bias is that actually we have an increase in the misdiagnosis of autism.  That a lot of kids are being labeled as having one form of autism or another.  For a variety of reasons, some political and some just because the people who are doing the diagnosing aren’t always child psychiatrists.  So they don’t take into account what else could be going on besides autism.  What we call differential diagnosis.  So my interpretation is that there’s a lot of what’s called diagnostic substitution happening, so kids getting labeled with autism where really, you know, ADHD might be more appropriate, depression.  You know, they’re socially withdrawn because they’re depressed.   So I think people have been pretty gung-ho in trying to diagnose kids, and they’ve gone a little too far.  Yes?


MAN:   So in your opinion, how close are we to medical markers for diagnosis as opposed to symptom diagnosis?


EVA C. IHLE, MD, PhD:    Not that close.  So medical markers are still trying to be found.  And you know, even after finding them, we then have to be able to translate them into clinical use.  You know, a lot of these disorders are what we call multi-factorial.  So it’s not going to be one thing that’s going to be responsible for a disorder.  It’s going to be lots of things combined.  And it’s not just the biology, but ti’s also the interaction of the biology and the environment, as you heard, stress response.  There’s a lot that goes into a disorder.  And so ... you know, expecting to have one marker for one disease is a long shot.  You know, we know that there are a lot of genetic factors involved in a lot of disorders, but you know, to be able to have like a blood test to diagnose psychiatric disorders is not too close.  In the back, and then you.


WOMAN:    (Inaudible)?


EVA C. IHLE, MD, PhD:    Okay, so how does a practitioner modify reinforcement, so behavior, and genetics to then have a different outcome?  Right now, what practitioners can do is modify behaviors and modify biology through pharmacology, through medications.  We are not at the point of modifying genes.  Not for psychiatric disorders, at least.  There are some gene modification trials going on for other medical disorders, but not psychiatric disorders.  So right now, it’s behavioral interventions, and therapies, other types of therapies.  And pharmacology, as well.  


WOMAN:    I’m just curious (Inaudible) identifying autism, how young (Inaudible) presented?


EVA C. IHLE, MD, PhD:    So we tend not to be able to diagnose autism in children younger than 18 months of age, because the symptoms that we are looking for are developmental.  So we can only expect to see them at certain ages.  And those certain ages tend to be older than 18 months.  Yes?


WOMAN:    (Inaudible)?


EVA C. IHLE, MD, PhD:    PKU, yes.  So right, you’re asking about diet and disorders, and whether there are associations with them.  PKU is a very important example, but it’s very specific.  So you know, it is metabolic disorder that if left untreated ... meaning if you don’t alter the diet, it basically results in severe, profound mental retardation.  That’s very different from celiac disease, which is also an important disorder that can be modified by dietary change.  What we still don’t have enough data on, though, is whether there is ... what is being termed the “leaky gut syndrome.”  So whether the antibodies that occur in something like celiac disease actually enter the brain.  We don’t have real evidence of that.  


And people who assert that a gluten-free diet can help with autism ... you know, those are anecdotal assertions that when they are tested scientifically, meaning with controlled trials, the data don’t support it.  And again, you know, if an individual child has problems digesting certain foods, then their behavior can be affected by physical pain, by physiologic responses.  Again, just like ... being distracted by stress in your environment, you can have changes in your behavior affected by how well or how ill you feel.  So it’s less of a direct link and more of an indirect link.  So dietary modification isn’t the cure-all that it’s touted to be.  Yes?


MAN:   (Inaudible) PTSD (Inaudible)?


EVA C. IHLE, MD, PhD:    So PTSD ... the question is ... is PTSD genetically inherited?  Is there a biologic vulnerability?  Do I have that right?


MAN:   Yes.


EVA C. IHLE, MD, PhD:    So ... again, PTSD is a very complicated situation.  Not everybody who is exposed to trauma ends up with a diagnosis of PTSD.  There are certain experiences that basically set people up to be more vulnerable to PTSD.  And at this point, we think it has more to do with those experiences, what happens in the environment, than anything genetic.  Now again, we’ve heard about telomeres, we’ve heard about serotonin transporters.  So all of that can come into play in terms of affecting vulnerability.  But in terms of ... whether there’s a specific genetic vulnerability to PTSD, that is less clear.


All right, I’m getting signals that it’s time to wrap up, so again, thank you very much for your attention.  You’ve been great.  Thanks.  (Applause)

(END OF TAPE)

