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BOOKS AND IDEAS PODCAST

W i t h  G i n g e r  C a m p b e l l ,  M D

Episode #42

Dr. Campbell’s Talk at London Skeptics in the Pub, May, 2011

“Why Neuroscience Matters”

[music]

INTRODUCTION

Hi.  This is Episode 42 of Books and Ideas, and I’m your host, Dr. Ginger 

Campbell.  Today’s episode is sponsored by Audible.com, the world’s leading 

provider of downloadable audiobooks.  If you aren’t already a member you can 

try it for free by going to audiblepodcast.com/booksandideas.

Today’s episode is actually an edited version of a talk I gave in May of 2011, at the 

London Skeptics in the Pub.  I want to thank James at Pod Delusion for sharing 

the original with me.  I’m going to include the introduction part of James’s 

podcast, and I invite you to check it out if you’re interested in hearing more.

As always, you can find previous episodes and detailed show notes, including 

episode transcripts for Books and Ideas, at booksandideas.com.  And you can 

send me email at docartemis@gmail.com.

Let’s get into this month’s episode, and I will be back at the end of the show to tell 

you about upcoming episodes of Books and Ideas.  So, be sure to stay tuned until 

the end.

[music]
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WHY NEUROSCIENCE MATTERS

Moderator:  Hello.  You’re listening to a special podcast of London Skeptics in 

the Pub, recorded on the 11th of May, 2011.  This month’s talk was on “Why 

Neuroscience Matters,” and was given by Dr. Ginger Campbell, M.D., of the 

Brain Science Podcast.  

This special podcast is brought to you by the Pod Delusion, which is a weekly 

news magazine program about interesting things, from science to politics to 

culture, all from a vaguely skeptical secularist atheistic point of view.  So, if you 

like Skeptics in the Pub, you’ll probably like our show, as well.  You can find out 

more about the Pod Delusion at poddelusion.co.uk.  But now, over to Ginger 

Campbell.

Ginger: I have to say, I was worried about being jetlagged and giving this talk, 

but now that I realize everyone’s had at least a beer, I’m not so worried.  

I want to clear up one thing that I think a lot of people don’t know about me, 

which is I am not a neuroscientist.  I am a physician, and I did start life as an 

engineer, and as a graduate student I was exposed to neuroscience.  But this was 

back in the late ‘70s, when it was relatively primitive.

I got back into it, really, about five or six years ago, through my own reading, and 

I became very fascinated with it.  I had an opportunity to do a guest book review 

on another podcast, and I realized I would never run out of material if I did a 

podcast on neuroscience.  And so, that’s how the Brain Science Podcast 

happened.

When I do the Brain Science Podcast my tagline has always been, “The Show for 

everyone who has a brain,” which is supposed to communicate the idea that the 

show is for regular people.  But, surprisingly, neuroscientists listen to the show—
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which is somewhat intimidating, but it also helps me to be sure that I never get 

lazy.

I’ve learned that they like to listen to the show to learn about what other people 

are doing, because neuroscience, like every other field of science now, has 

become so specialized that the guys working in the trenches, a lot of times they 

get this narrow focus.  I actually got an email from someone who said, ‘I love your  

podcast because it reminds me why I went into the field in the first place.’  

And one other thing I’m going to say before I start is that if you’re twittering, my 

Twitter name is Doc Artemis.  So, if you want to twitter, ‘Listening to Doc Artemis 

now, and she’s great,’ please do.  And don’t mention that she’s jetlagged. 

So, I’m going to start my official talk with slides.  First, I want to give a special 

thanks to a few people1: Seth Grant, from Cambridge; Guy Caldwell, from the 

University of Alabama; and Chris Frith, from University College London.  These 

are guys who graciously gave me slides to use for this presentation.  Since I do an 

audio podcast, I don’t own a lot of visual material.  So, they helped me out.

So, why should you care about neuroscience?  The most basic reason is that 

neuroscience is about us.  It’s about what makes us human.  And I’m hoping to 

tell you a little bit about neuroscience; maybe get you interested in it.  Have any 

of you heard my podcast?  Raise your hand.  I like raising hands.  OK, great.  

Thanks for coming.

My goal of this talk is to convince you that neuroscience, some basic literacy of 

this field is becoming something that everyone needs—just like they take biology 

and…  I’ve heard you actually have psychology in high school in England.  We 

don’t, I don’t think, in the United States.  I think it’s becoming important to have 
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some basic knowledge of neuroscience.  And that’s what I’m going to convince 

you of, I hope, tonight.

Let’s start by asking what is neuroscience?  The dictionary definition is that it’s 

just the scientific study of nervous systems.  It has a lot of different branches.  

According to Wikipedia, there are at least 15 branches of neuroscience.  It ranges 

from the molecular level all the way up to the study of behavior and cognition.

One of the things that makes neuroscience, I think, a model of science in the 21st 

century is the fact that it is so interdisciplinary.  Neuroscientists use tools from 

every other field of science, ranging from molecular biology (I’m going to show an 

example of that in a few minutes) to computer science (which I will actually be 

talking about in an episode of the Brain Science Podcast coming out later this 

month).

Now, cognitive science is usually considered separate from neuroscience.  

Wikipedia—I actually used that to get an official definition—says it’s “the 

interdisciplinary scientific study of minds as information processors,” i.e., how do 

we think.  Traditionally it’s had to do with something called computational theory  

of mind—which sounds really intimidating, but it sort of means the idea that the 

mind works somewhat like a computer; which there’s debate about whether it 

really does that.  

The reason I bring up the whole cognitive science thing is I want to point out that 

it includes several different fields: psychology, linguistics, philosophy, and 

computer science.  And these are things that you don’t normally think of as being 

part of neuroscience, per se.  I want you to get the flavor for how interdisciplinary  

it really is.

Now back to the main theme: why should you care?  As I said before, it’s about 

what makes us human.  And there is so much new knowledge in these fields, it is 
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really changing how we see ourselves and others, and even how we see other 

species.  That’s why I think it’s really exciting, but important.

So, I’m going to talk about a few key discoveries, but I want to make very clear 

how superficial this really has to be.  I’ve done over 70 episodes of the Brain 

Science Podcast, and I’ve just barely scratched the surface.  So, obviously, in a 30-

minute pub talk I can’t scratch the surface.  I just want to get you kind of—

hopefully—interested in the subject.

I’m going to start by talking about evolution a little bit, because we’ve learned 

some really interesting things that are related to evolution.  Seth Grant2—who is 

the guy at Cambridge I talked about before—has actually discovered that the 

proteins that make up the synapse (most of you have probably heard of the 

synapse; that’s how nerves communicate with each other) actually evolved in 

unicellular organisms.  That’s a long time ago.  And I’m going to talk more about 

that in just a minute.

Have any of you ever heard of C. elegans?  It’s kind of an important little worm.  

It was actually, I think, the first living thing that they figured out the whole 

genome of, before they figured out the human genome.  In fact, a lot of the 

techniques that they used to do the human genome were developed for C. 

elegans, and then Drosophila, the fruit fly.  It only has 302 neurons, but we have 

about fifty percent of the same genes.  

So, this kind of stuff makes me wonder how people can not believe in evolution.  I 

mean the genetic evidence, alone, is overwhelming.  And I’ll get into why this is 

important in just a minute.  

Don’t worry about it if you can’t really see this slide.  It came from Seth.  He 

studies things like yeast, and the proteins that are on the surface of yeast.  And 
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att.my.yahoo.comhe’s studying the evolution of the synapse.  You know that 

yeast, and amoeba, and stuff like that can go to the food and away from the 

noxious stuff.  You learned that in high school biology, probably.  But the proteins 

on their surface that allow them to figure out what’s good and what’s bad are very  

similar to the ones that are now in our nervous system, that allow nerves to 

communicate with each other—which is what happens at the synapse.

He calls this the ‘protosynapse,’ because there aren’t any nerves yet, so you can’t 

have a synapse.  And this is kind of how it goes: The unicellular organisms had 

the first proteins.  Then invertebrates—C. elegans would be an example of an 

invertebrate—develop more proteins; and then vertebrates actually have the 

synapses like the ones we have.3

Now, the big thing is (I think he had a major paper on this that was published 

recently), the major proteins actually evolved before big brains.  I don’t know if 

you can see this, but basically what it shows is that here’s the fruit fly, and just 

past the fruit fly you’ve got the complex synapse, and big brains are way after 

that.  What this means is that the stuff that was needed for nervous systems to 

work happened long before animals like mammals.

This is a good thing, because it means that we can study things like C. elegans 

and figure out things about how the nervous system works.  Eric Kandel got the 

Nobel Prize for studying Aplysia, a sea slug, as a model for helping to figure how 

the basics of memory work.  So, this means we can figure out a lot about how our 

brains work, without having to open up any human beings’ brains—which is 

really a good thing.

Now, C. elegans, which I mentioned a minute ago, is a really good model to study 

the nervous system, even though it only has 302 neurons, because it’s 

transparent, which means we can see what’s inside of it; it’s really small; it has a 
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really short lifespan, which means they can breed a bunch of them—millions of 

them—in a really short time; and because they know all the genes in C. elegans, 

they can make changes in the genes and study what happens.  And notice this 

important point: seventy percent of all genes that have a genetic link to human 

disease have a worm homolog.  This means that, surprisingly, we can use the C. 

elegans to do things related to human disease.

Guy Caldwell is a guy at the University of Alabama4.  I happen to live in Alabama.  

You might have heard of Alabama.  It’s in the south.  You don’t usually think of 

the University of Alabama as being a place where big-time biology research is 

happening.  Anyway, he trained under a guy who got the Nobel Prize, so I think 

he’s pretty good.  These are his slides, as I’ve labeled.  

He’s doing stuff with C. elegans.  I mentioned the 302 neurons compared to our 

hundred billion.  But all the neurotransmitters—the chemicals that do the 

communicating—C. elegans has already got those.  The ion channels, which are 

also important, and the synaptic components, which I talked about a minute ago 

with regard to Seth Grant’s work, all those things are already present in that 

primitive C. elegans.  So, a lot can be done.

It turns out that C. elegans even have seizures.  He actually sent me a 30-second 

video of a C. elegans having a seizure.  It wasn’t that exciting, so I’m not showing 

it; but it is kind of interesting that they do.  And they actually have more than one 

kind of seizure.  It’s pretty amazing what something as primitive as this can do.

C. elegans has exactly 8 dopamine neurons.  Have any of you ever heard of 

dopamine?  It’s kind of an important neurotransmitter.  Have any of you ever 

heard of Parkinson’s disease?  You might have somebody you know that’s 

affected by it.  What Guy is doing is using the C. elegans to study Parkinson’s 
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disease by studying what happens to these 8 neurons.  These are some pictures 

just showing the neurons degenerating.  

Basically what they do is they expose the C. elegans to different things and see 

what makes it worse and see what makes it better.  And they’re actually hoping 

that they will be able to come up with a cure for Parkinson’s as a result of this 

work.  

There’s their logo.  They call their team the Worm Shack.  And he’s doing his 

work with undergraduate students.  I don’t know what it’s like in the UK, but in 

America most of the slave labor is grad students.  But there’s not even a PhD 

program where he is.  He’s teaching undergrads, and doing this high-level 

research with undergrads.  

Here’s his team.  He’s the guy on the end, where I’ve got the arrow pointed.  

Episode 59 is his interview, if you want to hear more about C. elegans and 

Parkinson’s.  He is a very good interview.

But he told me the advantage of working with the undergraduates was that he 

doesn’t have to worry about ruining their careers if they explore an idea and it’s a 

dead end.  So, this allows him to be more creative and try new things.  I mean one 

of the problems in the system right now is that everybody is just doing the same 

thing over and over again, because they want to know that it’s going to work 

before they do it, so they’ll get their tenure, and whatever.  

So, it’s kind of a problem for creativity.  You can’t be creative until you’ve got 

tenure, and by then you’re probably already in a rut.  Anyway, he’s Episode 59.

So, those are just a few examples from basic science.  Now I’m going to talk at a 

higher level about some of the stuff that has really struck me as I’ve been working 

on this show for the last four-and-a-half years.  The most important is that the 

brain generates the mind.  I’ll talk about that in a second.  
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I’m going to talk a little bit about brain plasticity; I’m going to talk about the role 

of the unconscious; morality, because that’s very relevant; and also, if I have time,  

I’m going to talk just a teeny weenie bit about consciousness.  Now, obviously, 

every one of these topics could be a whole hour.  That’s where the whole ‘barely 

scratching the surface’ part comes in.

So, this is my attempt at graphics.  You can see why my living is not going to be 

made as a graphics artist.  But I want to communicate the important idea that the 

brain makes the mind.  Now, I put ‘mind’ in quotes because you can’t even get 

people to necessarily agree on the definition of mind.  

And ‘brain,’ as far as its relation, there is no doubt that the brain is essential to 

whatever mind is, but there is debate about, well, what’s the relationship of the 

body?  Is it part of the mind?  Can they really be separated?  And then, the 

environment.  There’s a philosopher—I think he’s British—named Andy Clark, 

who argues that things like notebooks that you write in should be considered part 

of your mind.  

Here’s a quote I got from a book that I think really sums things up well—from 

Robert Burton.5  “Disembodied thought is not a physiological option.  Neither is a  

purely rational mind free from bodily and mental sensations and perceptions.”  

Now, this may seem obvious to all of you as skeptics, but there are still a lot of 

people who think that the mind is somehow separate—out there.  

George Lakoff is a well-known philosopher, and he put it even more clearly in his 

very classic book, Philosophy in the Flesh.  “Reason is not disembodied, as the 

tradition has largely held, but arises from the nature of our brains, bodies, and 

bodily experience.  Reason is not a transcendental feature of the universe or a 
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disembodied mind.”6  And that’s why neuroscience is relevant to skepticism.  I 

will come back to that quote again later, because I think it’s an important one.  

So, I’m going to talk briefly about brain plasticity.  Has anybody ever heard of 

brain plasticity?  It’s become really hot.  The first thing is they discovered that our 

brains actually can make new neurons.  Now, when I was in medical school, 

which was 25-plus years ago, I remember being taught that you never make 

another neuron once you’re born.  In fact, this was a dogma of neuroscience for a 

hundred years.  

I put the word ‘dogma’ there because I really wanted to make a point about this.  

It’s been probably 20 years since the idea that the brain can make new neurons 

has really been established.  But for at least 50 years before that there was 

evidence, but it was ignored because it didn’t fit the dogma.  Science is no less 

prone to holding on to dogma than anybody else.  I think sometimes skeptics who 

aren’t scientists tend to hold science up on this sort of pedestal, that it really 

doesn’t necessarily live up to in terms of this sort of thing.  And this is a good 

example.

But most brain plasticity doesn’t really have anything to do with new neurons.  

There are only a few places in the brain that we know you can actually make new 

neurons.  Most brain plasticity has to do with changes in synapses, and probably 

uncovering circuits that, for whatever reasons, we haven’t been using.  This is an 

area of very, very active research.  

Brain plasticity is exciting because it does offer hope for a wide variety of injuries 

and diseases.  And, for those of us who don’t have any injuries or diseases, it 

means that there is not any excuse for not learning new things as you get older.  
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Now, that’s not to say some things aren’t harder to learn; but, since our brains are 

plastic, when people say, ‘I can’t learn anything new,’ it’s being lazy.  

As I said: superficial.  Now I’m talking about the unconscious.  What we’re 

learning is that most of what our brain does—or what our mind does—it does 

outside of our conscious awareness.  It’s not even accessible to conscious 

introspection.  You just can’t get to it.  This is very important, and I’ll come to it 

in a minute.

One of the things that’s not accessible to us is the source of our basic emotions.  

Now, we might be aware of our emotions, but where they come from is in the part  

of our brain that is not accessible to us.  So, you can’t will yourself not to have an 

emotion.  You might be able to make decisions about how you deal with the 

emotion, but you cannot not have an emotion.

Many of you have probably heard of Antonio Damasio.  He’s one of the guys 

who’s basically shown that we need emotions in order to make decisions.  He has 

shown with brain injury patients that people that have damage to the parts of the 

brain where the emotions come through can’t make decisions, because every 

decision that you make has something to do with your concept of, ‘I’d rather have 

this or that outcome.’  It has a component that you need.  Otherwise you can’t 

even decide if you want to meet somebody on Monday or Tuesday.  I mean, 

really.

Now, you probably haven’t heard of Jaak Panksepp7—unless you listen to my 

show—because he’s been toiling in obscurity for many years.  But he has shown 

that we share our basic emotional circuitry with other mammals.  Panksepp’s 

work is something that I think sometime in the future is going to be like the early 

work on brain plasticity, which was ignored.  His work that he’s done is being 

Copyright Virginia Campbell, MD 2011

7 Panksepp is featured on BSP 65.

http://www.usc.edu/programs/neuroscience/faculty/profile.php?fid=27
http://www.usc.edu/programs/neuroscience/faculty/profile.php?fid=27
http://www.vetmed.wsu.edu/research_vcapp/Panksepp/
http://www.vetmed.wsu.edu/research_vcapp/Panksepp/
http://www.brainsciencepodcast.com/bsp/2010/1/13/affective-neuroscience-with-jaak-panksepp-bsp-65.html
http://www.brainsciencepodcast.com/bsp/2010/1/13/affective-neuroscience-with-jaak-panksepp-bsp-65.html


12

ignored, but I think the time will come when people will look back and say this 

was seminal work that we should have paid attention to.

What he has shown is that these circuits are all subcortical.  He did this 

experiment with his students where they removed the cortex from mice, and they 

asked the students which ones had the cortex removed; and in the other mice he 

had the emotional circuits disabled.  They couldn’t recognize the mice that didn’t 

have any cortex.  They thought the ones without a cortex were more normal than 

the ones that didn’t have the subcortical emotional circuits.  

Because those circuits make the mice do things.  They make the mice look for 

food.  So, the ones that didn’t have those just sat there.  They looked really calm; 

sort of like my German Shepherd, who looks really intellectual, but he probably 

really isn’t.

The current estimate is that at least ninety-five percent of all thought is 

unconscious.  And these unconscious processes aren’t just shaping our thought; 

we could not even think without them.  So, Robert Burton, who I quoted earlier, 

this is what he said during an interview I did with him.  

He said, “Once you realize that a lot of what we do is unconscious, then free will 

or decision-making—if you step back from free will, just change the one word to 

‘choice’—the unconscious has all kind of choices, because it’s making them all the 

time.  Free will implies that it’s free of material influence, which is probably a non 

sequitur.  Probably it’s meaningless.”  So, when he says, “free will is 

meaningless,” he’s talking about the traditional definition of free will as 

something that’s somehow outside of the physical realm.

In his book, On Being Certain, he really is talking about something called “the 

feeling of knowing,” which you probably have all experienced.  It’s when you’re 

really sure about something, or you know you know the answer—that feeling.  
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He says, “I think that this feeling of knowing must be enormously powerful.  It 

must subvert reason when the two come into conflict.  One is more biologically 

necessary.  I think reason came much later, and is much less of an evolutionary 

necessity than this feeling of correctness, which is at the heart of learning—at the 

heart of what causes reasoning in the first place.  The reasoning is dependent on 

this feeling.  The feeling isn’t dependent on the reason.”

You may have had the experience of when someone is really, really sure of 

something, it does not matter what the facts are.  And this is the reason.  This has 

been shown in experiments that don’t have anything to do with religious beliefs 

or anything.  

The most famous one probably is a study that was done where they had people, 

after the Challenger disaster, write down immediately after the Challenger 

disaster what they were doing and how they felt.  And then two years later they 

asked them the same question: What were you doing; how did you feel?

Only about twenty-five percent of the people gave the same answer as they had 

originally written down.  Some of the people, they would show them their own 

handwriting, and they’d say, ‘Well, that’s what I wrote, but that’s not what 

happened.  What I remember now is what happened’—which also tells you 

something about the dynamic nature of memory.  But in this context they were so 

sure, because that unconscious place where the certainty came from, they didn’t 

care about the facts.  And we are all prone to that.

So, our minds are shaped by genes, environment, and experience.  And, 

interestingly enough, these things all interact.  It’s been shown that experience 

and environment can actually turn genes on and off.  So, it’s not like you could 

isolate any of these out.

Copyright Virginia Campbell, MD 2011
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Before I talk about morality, I’m going to get you to back up and think about what 

I’ve already told you about how old everything is.  We now know that all the 

proteins and neurotransmitters came long before vertebrates, long before even 

mammals.  

So, you should not be surprised when I tell you that morality is probably an 

evolved thing, too.  In fact, there’s scientific evidence that primate species have a 

sense of fairness.  They’ve done a lot of experiments with monkeys and 

chimpanzees that show that they do have a sense of fairness.  So, that’s not a 

human-only thing.

So, if morality is evolved, it means, first of all, it’s a combination of an innate 

tendency and a learned behavior—sort of like language.  We have evolved the 

potential for learning language.  Right?  But then we have to actually learn a 

language.  

Now, it brings up some important questions: What about people who fail to 

acquire socially-acceptable behavior?  What do we do with them?  Can they use 

that as an excuse for doing bad stuff?  If our decisions are coming from the 

unconscious, then what does this mean for personal responsibility?  I could give a  

whole lecture on that question; but I just bring it up to emphasize again that 

neuroscience is really relevant to questions that we are facing in the real world.

So, skipping along on the surface again; last but not least, consciousness.  As you 

might expect from everything I’ve told you so far, human consciousness may not 

be as unique as we thought.  We share so much of our brain with other species 

that it would be crazy if we were the only conscious species.  I mean there’s plenty  

of evidence that other species have some level of consciousness, even if it’s not 

the same as ours.  

Copyright Virginia Campbell, MD 2011
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And as far as the existence of a nonmaterial soul, it seems extremely unlikely in 

the light of the evidence from neuroscience.  And I’ll mention just briefly, have 

you all heard of the Discovery Institute?  They’re probably funding some of these 

people that are trying to get creationism in your schools.  

They have actually launched an offensive against what they call ‘materialistic 

neuroscience.’  They have a couple of scientists working with them—just like they 

have their creation scientists working with them—to attack what they call this 

‘materialistic neuroscience.’  I’m just thinking that their non-materialistic 

neuroscience would be called ‘pseudoscience.’

And this brings me back to George Lakoff’s quote again.  This is the same one.  

“Reason is not disembodied.  Reason is not a transcendental feature of the 

universe or of a disembodied mind.”8  

So, what are the implications for skeptics?  One is that we need to consider 

revising our concept of what it means to have a rational mind.  We now know that 

emotion is essential, so the Enlightenment idea of what it means to have a 

rational mind is outdated.  You can’t have a totally rational mind that doesn’t 

include your emotions.  

Also, if we realize that all this stuff is going on in our unconscious, it explains a lot  

about why it’s so hard to get people to change their minds about things; and why 

it doesn’t work when you give them facts and they don’t get it, and so you give 

them more facts, and they still don’t get it.  That’s just the way we’re made.  

A lot of the weird and stupid things that we do are kind of wired into our brains.  

And I really think if you understand this, it won’t not make you mad, but at least 

you might be a little bit more tolerant, and at least you’ll have more realistic 

expectations of what you can accomplish.

Copyright Virginia Campbell, MD 2011

8 Philosophy in the Flesh : The Embodied Mind and Its Challenge to Western Thought (1999) by 
George Lakoff, Mark Johnson; p 4.

http://www.discovery.org/
http://www.discovery.org/
http://en.wikipedia.org/wiki/Creationism
http://en.wikipedia.org/wiki/Creationism
http://en.wikipedia.org/wiki/Age_of_Enlightenment
http://en.wikipedia.org/wiki/Age_of_Enlightenment
http://astore.amazon.com/docartemis-brainscience-20/detail/0465056741/102-0589225-8424144
http://astore.amazon.com/docartemis-brainscience-20/detail/0465056741/102-0589225-8424144


16

I think that basic neuroscience is becoming essential for citizens of the 21st 

century; and I’m going to give you some examples.  First of all, making decisions: 

deciding what age should kids drive; what age should they have certain privileges.  

We ought to be taking into account the fact that the frontal lobes and the part of 

the brain that make you a good decision-maker are the last to mature.  That’s why  

teenagers make so many bad decisions.  That’s just one example.  

And avoiding scams: for example, the idea that you only use ten percent of your 

brain.  Totally bogus.  There are all these brain gyms and things out there, most 

of which are not scientifically validated, a lot of which you can recognize if you 

kind of know what some of the basics are.  

Education needs to be reformed to take into account how our brains really work.  

For example, we ought to be teaching kids foreign languages before they get to 

secondary school, because our brains learn languages so easily when we’re young, 

and by the time we’re teenagers it’s already starting to get hard.  If we taught a 

second language to kids in first and second grade (I don’t know what you call it 

here) they would really be able to do it.  

And, let’s face it; it’s the same here as it is in the States: we have so many people 

that don’t speak English.  We might want English to continue to be the world 

language—and it probably will.  Our kids are going to have a lot more 

opportunities in the future if they can speak other languages.  And if we want 

them to have that skill, and we teach it to them when they’re young, they’ll have a 

much better chance.  

Education is a great example because, I don’t know how it is here, but in the 

States they are really bad about just jumping on every new thing and then 

figuring out that it didn’t really work.  So, we have to make sure that, whatever we 

use neuroscience for, they don’t just jump on some unproven method, just 

because it sounds good.  And, as I mentioned before, I think that the better 
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people understand how brains really work, maybe it would also help tolerance 

and understanding. 

As a physician I have found that the things I’ve learned doing this podcast have 

made me see my patients in a different way.  For example, I notice how much 

communication is going on that’s nonverbal, more than I used to.  I don’t really 

know what to do about it, but at least I can recognize when they’re not on the 

same planet as I am.  I mean I work in a small rural community, so it’s not an 

unusual event.

[music]

I really enjoyed the format of the London Skeptics in the Pub, because after I 

finished my talk they had a break for beer, and then we did the questions and 

answers.  Before I play the Q&A session I do want to make a few comments.  

First, the reason that this lecture seems to end abruptly is that I did cut out a few 

things near the end that really didn’t translate well over to audio-only, since you 

can’t see the original slides.9

Also, for the Q&A a lot of the questions were almost impossible to hear, and so I 

have dubbed in my best attempt to paraphrase the questions that were not 

intelligible on the original recording.  My apologies to those who asked questions 

if I misrepresented their questions in any way.  And I want to thank the audience 

for their great participation.

[music]
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Moderator:  We’re going to have a Q&A now, and the way we’re going to do it, 

you put your hand up, I will notice you putting your hand up, and point at you; in 

which case you will loudly and clearly ask a question.

Man 1:  I heard a really good program three weeks ago on Radio 4, called All In 

the Mind.  Professor Jim Fallon from UC Irvine was on there, and he was talking 

about his own family history, and the fact that he comes from a long line of 

matricidal psychopaths.  He did not suffer from these impulses himself, but when 

he asked his family about how he was as a person—as a warm person, as an open 

person—they said he was quite cold, he was quite stand-offish.  Even though he 

was quite happy talking to a room full of people, and quite warm and friendly to 

them, for close, personal relationships he really had problems.

Now, I suffer from this myself.  I’m a diagnosed major depressive.  But when you 

were talking about brain plasticity, this seems to offer a solution to some of these 

problems.  What I wanted to ask you was the ‘nature vs. nurture’ question, in 

terms of what the brain can repair—because there was a brain injury earlier in my  

life, which I think some of this stems from.  How much research has gone into 

that, and how positive an outlook is there for people who suffer from slightly 

psychopathic tendencies?

Ginger:  Slightly; because the research on really pathological people isn’t very 

encouraging.  But for slightly, I think that there’s some pretty good evidence—

especially cognitive behavior therapy seems to be very effective.  As someone with 

depression, you’re probably already familiar with that as a tool.  I think we’re still 

really in the early days of applying the principles of brain plasticity to problems 

like this.  

One of the problems we have is the gap between psychology and neuroscience.  

There are psychologists who care about neuroscience, and then there are 

psychologists who are still wed to old pseudoscientific ways of approaching it.  
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There are, believe it or not, still psychologists that don’t want to know anything 

about how the brain works; which is really ironic if you consider the fact that 

Freud, if he was alive now, he’d be a neuroscientist.  I mean the only reason he 

did what he did was because at the time he came along neurology was too 

primitive.  So, he went in the other direction.

I think there’s a lot of hope.  But there aren’t enough people working in these 

things yet.

One person asked me to comment about my discussion of the evolution of the 

proteins that preceded the evolution of the synapse, and he asked where did 

these proteins come from; that is, why did they exist if the synapse did not exist 

yet.

Ginger:  According to the work of Seth Grant—because he’s way before the 

synapse; he’s working with single-cell organisms—it seems to relate to the basic 

processes of what you need once you become mobile.  You need to be able to go 

toward the good stuff and away from the bad stuff.  And that’s where it all starts.

We’ll pick up the next question at the point where the audience member did start 

talking on the microphone.

Man 2:  …that emotions are subcortical and aren’t available for conscious 

inspection; which seems to go against the way that cognitive behavioral therapy 

works—which is thinking about how you think.  Does this mean that mood 

disorders and emotional disorders are not solvable through cognitive behavioral 

therapy?

Ginger:  Well, as I also mentioned, you don’t have access to the origins of the 

emotions, but you can learn to react to them differently—which is the basis of 

cognitive behavioral therapy.  For example, a person who is depressed tends to 

see everything as the end of the world: ‘This guy didn’t like me.  No one likes me.  
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This guy cut me off in traffic.  Everyone cuts me off in traffic.’  The idea of 

cognitive behavioral therapy is to recognize when you do that kind of thing.

I mean a normal person when they get cut off in traffic—well, there are different 

levels.  Some people cuss and then forget it; some people cuss and then get in a 

really bad mood.  I mean some normal people could use some cognitive 

behavioral therapy.  

But those are the sorts of things that are at the conscious level.  They involve the 

frontal lobe.  So, the old idea that if you had an emotion—like, say a negative 

emotion—that this somehow made you a bad person, is not healthy.  Recognizing 

that whatever emotion you have—even if it’s a negative one; even if it’s the urge to 

kill that person who cut you off—instead of wasting neuronal energy on maybe 

feeling guilty about that, doing whatever you need to do to be able to cope.  And it 

varies from person to person; because it varies what upsets you.  

And we all have our limits.  As an emergency room doctor I spend a lot of my day 

not saying stuff that I want to say.  And once in a while I just can’t stand it any 

longer, and say something I wish I hadn’t.  And with teenagers, they don’t have 

very good impulse control, because those circuits haven’t matured yet.  And it 

seems like there are some people who never got those control circuits.  

Does that fit at all what you’re asking?  I’m just saying I think that the emotions, 

the beginnings might be at a level we have no access to, but there are a lot of 

levels that we do have access to.

Man 2:  So, what you’re saying is that when you have an emotional impulse, 

cognitive behavioral therapy could affect where it travels to.  It won’t stop it 

happening, but it means that it won’t take over. 

Ginger:  I’ll give you a better example: obsessive compulsive disease, which is 

very difficult to treat—although I think they have some drugs now that 
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supposedly work.  There is a guy—Jeffrey Schwartz—who has shown that 

meditation can help people with obsessive compulsive disease.  But what it really 

amounts to is reframing it to ‘I have this bad circuit, but I can decide that I’m 

going to start a new circuit.’  And basically they learn to build a new circuit that, 

instead of having to wash their hands eight thousand times, they can build a new 

circuit.  

But habits are the hardest.  I interviewed a guy 10 several years ago who wrote a 

book, The Brain That Changes Itself.  He gave an analogy that I think is a really 

good one.  It’s like when you go skiing, if you’re the first person down the slope, 

there are no ruts.  But after awhile there get to be ruts where everybody went, and 

it’s hard not to get in those ruts.  

He calls it the ‘dark side of plasticity,’ because we all do this.  We make ruts; we 

make circuits that are what we do habitually.  And because of that, learning new 

habits—even for people that don’t have any pathology, breaking an old habit is 

hard, because you’ve got to get out of the rut.

This is a good example of how what we’re learning from neuroscience explains 

stuff we’ve all experienced.  Why are bad habits so hard to break?  Even ones that 

don’t involve addictions are hard to break, because those are circuits we like.  But 

you make good habit circuits, too.

Another audience member said that he was concerned about my description 

about emotional content and how important it is.  He asked whether this was 

based on a particular type of population, and specifically, whether there was a 

gender difference, in terms of those who are more emotional vs. those who 

aren’t.
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Ginger:  I don’t know that I have a lot of data to answer that.  We do know that 

there are people who tend to be less aware of their emotions.  I think everyone is 

influenced by their emotions, but there are people who tend to be less aware of 

their emotional influences than others.  

People who call themselves ‘intuitive’ tend to be more into their emotions than 

the people who call themselves ‘rational.’  But it doesn’t mean that the people that  

are rational—Spock-like…  

Just like Spock: He never acknowledged that he was being influenced by his 

human side.  That’s kind of how the people who think of themselves as being 

unemotional are.  They may not have any awareness, but that doesn’t mean that 

the emotions aren’t affecting them.

Another person commented on the fact that I had emphasized that not all 

thought is conscious.  She said, ‘That makes me wonder how you define thought.’  

And she seemed very concerned about how do you measure thought.  If it’s not 

conscious, how do you know that it’s going on?

Ginger:  OK.  There is a classic experiment that was done back in the ‘70s, I 

think, by a guy named Libet,11 that had to do with the person saying when they 

knew when they were going to push a button, and showed that there was a gap 

between when they thought they knew and when they reacted.  

More recently there have been functional MRI studies done that show that the 

part of the brain that is responsible for motor activity is lighting up as much as 10 

seconds before the person is aware that they’ve made a decision to move.  And 

that’s considered a classic conscious act—moving your arm—so that’s why that’s 

an impressive example.
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As far as the defining of thought, I agree with you, that might have been a little bit  

vague.  You could say that everything that’s happening in your brain that you 

aren’t consciously aware of is not thought; but it certainly is important.  I think at 

that point you’re getting into sort of semantics.  And I definitely reject dualism, 

myself.  

There are a lot of studies of a lot of characteristics that seem to indicate—based 

on twin studies—that a lot of things have approximately a fifty percent genetic 

component.  But then there is also debate about how valid that is.  I was talking 

about the fact that we have fifty percent of the same genes as C. elegans.  That’s 

probably what you’re thinking of.

Another listener commented on the implications of studying neuroscience with 

regards to breaking down the idea of the discontinuities between us and other 

animals.  She asked me whether I had the sense that there was any resistance to 

the funding of neuroscience in America due to the unique religious influences in 

our country.

Ginger:  I don’t think there is any at this time.  I think there’s the potential for a 

problem, given that the Discovery Institute is very highly funded.  That’s why the 

only other Skeptics in the Pub talk I’ve ever given was about the war on 

neuroscience, which I think they’re starting to wage.  And they’re going to do it in 

a very subtle, sneaky way, because I think they learned their lesson from 

attacking evolution directly.  So, I think whatever attacks they do are going to be 

subtle.  

But I do think there’s a potential for a problem.  As far as I know, it doesn’t exist 

yet.  You know neuroscientists in the trenches tend to ignore politics—just like all 

scientists in the trenches.  I think they need to be aware of it, and maybe try to be 

ready to nip it in the bud.  But it’s definitely a potential problem.
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I talked about decision-making.  We can’t get our political leaders to make 

decisions about global warming, so despite what I said about how I think it’s 

really important, I do think, as far as general knowledge, it may turn into an 

uphill battle.  

But the thing is there’s a lot of stuff that can be taught that is not threatening.  

And if we can give kids those tools, then they’ll be able to make the leap on their 

own—I hope.  The thing is, neuroscience is not, on the surface, as threatening as 

evolution.  So, it might be a sneaky way to teach evolution.

Woman:  Can you see a day when we will have a robot with the same powers as 

a human brain?

Ginger:  Not soon.  One of my earliest interviews was with a guy named Rolf 

Pfeifer12, who’s in Switzerland, talking about the movement in artificial 

intelligence to take embodiment into account.  It turns out the problem is it’s 

really hard for robots to walk, for example, or even recognize faces.  

Because we take for granted the fact that our brains, once we know what 

somebody looks like we can recognize them in different lighting; and all kinds of 

things our brains do turn out to be really complicated, and not well-explained by 

computation.  So, in order to have a robot that would have a human brain, it 

would also have to have a human body—which might be hard.  

And I want to say one thing before we end.  First of all, for those of you who don’t 

like podcasts—because somebody said that to me during the break—I want to 

mention that I have transcripts of every episode.  So, if you’re a person who 

prefers reading to listening, because it’s faster, and you can skim, and stuff like 

that, as I said, all 72 episodes are available as transcripts—for free.  
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And I have a Fan page on Facebook: Brain Science Podcast; just search under 

that.  And don’t join the Group by accident; because I can’t figure out how to 

delete the Group.  Join the Fan page13.

Please do drop me an email and say ‘I was there; I hated you,’ or whatever.  And 

thanks for coming.

[music]

I want to thank Sid Rodrigues for arranging for my talk at the London Skeptics in 

the Pub.  It was great fun, and I hope I’ll get to do it again someday.  

I want to thank everyone who came.  It was a great audience.  It was great fun.  I 

especially want to thank the fans of the Brain Science Podcast that came to 

London from outlying areas to hear the talk.  That really meant a lot to me.

If you haven’t had a chance to send me an email and you were at the talk, my 

email is docartemis@gmail.com.  

Recently on the Brain Science Podcast I announced that I’m going to take it back 

to a monthly schedule.  I’m not sure yet how that’s going to affect Books and 

Ideas.  I’m going to try to continue to put the show out approximately every other  

month, but I’m not making any big promises, because I’m going to continue to 

focus on the Brain Science Podcast because it has a much larger audience.

If you want to be sure that you don’t miss any episodes of Books and Ideas or the  

Brain Science Podcast, be sure to sign up for my newsletter.  You can do that at 

booksandideas.com, and that way you automatically get show notes every time I 

put out an episode.

Copyright Virginia Campbell, MD 2011

13 There are separate Facebook Fan Pages for the Brain Science Podcast and Books and 
Ideas.

http://www.facebook.com/pages/Birmingham-AL/Brain-Science-Podcast/98485582619?re=mf
http://www.facebook.com/pages/Birmingham-AL/Brain-Science-Podcast/98485582619?re=mf
http://london.skepticsinthepub.org/
http://london.skepticsinthepub.org/
http://london.skepticsinthepub.org/
http://london.skepticsinthepub.org/
http://www.brainsciencepodcast.com
http://www.brainsciencepodcast.com
mailto:docartemis@gmail.com
mailto:docartemis@gmail.com
http://www.virginiacampbellmd.com/newsletters/
http://www.virginiacampbellmd.com/newsletters/
http://www.virginiacampbellmd.com/books-and-ideas-page/
http://www.virginiacampbellmd.com/books-and-ideas-page/
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Don’t forget that there is a Books and Ideas Fan page on Facebook.  And you can 

also comment about Books and Ideas within the Brain Science Podcast 

Discussion Forum at goodreads.com.

Last, but not least, I want to remind you that I will be at the upcoming Amazing 

Meeting, TAM 9, in Las Vegas, Nevada, July 14th through 17th, 2011.  So, if you’re 

going to be there, be sure to drop me an email so that we can get together.

Thanks again for listening.  I look forward to talking with you again very soon.

[music]

Theme music for Books and Ideas is “The Open Door” by Beatnik Turtle.  Be sure 

to visit their website at beatnikturtle.com.

[music]

Books and Ideas is copyright 2011 Virginia Campbell, MD.  You may copy this 

podcast to share it with others, but for any other uses or derivatives please 

contact me at docartemis@gmail.com. 

 [music]

Transcribed by Lori Wolfson
All errors or omissions responsibility of the transcriber
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