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The Neurobiology of Trauma –
What’s Going On In the Brain When Someone Experiences Trauma?
Dr. Buczynski: Hello everyone. In this part of the program, we’re going to focus on clinical application – how
you can use the ideas from each week in your practice.
So, I’m joined by two world-renowned experts, Bill O’Hanlon and Dr. Joan Borysenko. Bill is the author of – I
don't know, I’m going to make it up – 35 books . . . Did I hit that approximately, Bill?
Mr. O’Hanlon: You got it exactly, Ruth!
Dr. Borysenko: Wow!
Dr. Buczynski: Okay – 35 books: several on trauma, and on hypnosis, and on depression and many, many
topics. He’s spoken all over the world.
And Joan Borysenko is a psychologist and a cell biologist. She is the author of Minding the Body, Mending the
Mind – that was her first book, and it hit the New York Times way back when that was a very, very hard thing
to do; and she has written many books since – and we appreciate her for both her insight on the entire
profession but also the biological aspects as well.
So, let’s jump in, guys – and I’m looking forward to doing this with you.

Why Integration and Connection Are Critical
Dr. Buczynski: I’m going to start by asking you what stood out to you

When we’re talking about
the psychological,
emotional and
neurological aspects,
trauma is something that
overwhelms people in
their resources.”

this week. So, let’s start with you, Bill, and then we’ll go to you, Joan.
Mr. O’Hanlon: All right. I think that one of the things that it was really

good to start with was this idea that what trauma is. When we’re
talking about the psychological, emotional and neurological aspects, it
is something that overwhelms people in their resources.
People throw out this word: trauma – you know, like you spill hot

The Neurobiology of Trauma – What’s Going On In the Brain When Someone Experiences Trauma?

Next Week #1 - pg. 4

coffee on yourself and you were traumatized. It’s really something that overwhelms your current resources.
And I think that’s good to get clear right at the beginning here.
And the other thing is, what happens with trauma – and we’ve learned this so far; we didn’t know it in the
early 1900s when they used to talk about “shellshock” and “war neuroses” and things like that, so there was
a little blaming – is there are kind of predictable things that are the after effects.
One of them is a disintegration, a disconnection – sort of a
“frozen in time” neurologically, emotionally, relationally,
cognitively “frozen in time” thing.
And I think that came across really, really well – and that the fix

“It’s not just what’s wrong with
people, but what do you do
once they’ve had that terrifying
and overwhelming experience?”

for this stuff is integration and connection. And that’s where
we’re going; it’s the overarching theme: it’s not just what’s wrong with people, but what do you do once
they’ve had that terrifying and overwhelming experience?

So that sort of stood out for me.
Dr. Buczynski: Thank you. How about you, Joan – what stood out to you?
Dr. Borysenko: Well, first of all, Ruth, two things stood out to me.
One thing is what a remarkable seminar; I love the way that you’ve put this together and how you yourself
clarify the value of what people have said, and set us up to receive the next bite. As a learner, I think that it’s
an absolutely brilliant system.
Dr. Buczynski: Thank you.
Dr. Borysenko: You’re welcome.
The other thing that really struck me was that through the years there

“Through the years there
have been so many
theories about trauma—
and only now we have the
understanding that we live
in a relational field.”

have been so many theories about trauma – and now we know the
whole model of attachment, of mindfulness, of presence, of
interpersonal neurobiology, of Dan Siegel. We now have the
understanding we live in a relational field – we are a relational field.
And when that is fragmented, things don’t work so well.
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But what can we do about it at a variety of levels, in particular the

“We have this specificity
now in regards to trauma.”

brain level of integration?
I think understanding the neuroscience here – and how story relates

to emotion and relates to physicality – gives people so many handles and ways to access and help integrate
both behavior and the underlying systems. It just made me so hopeful that we have this specificity now in
regards to trauma, which used to be, let’s face it, more or less like, Oh, my gosh – what do we do with this?
It’s such a difficult thing. So there’s cause for celebration.
Dr. Buczynski: Yes.

The Strategy of “Inclusion” for Working with the Freeze Response
Dr. Buczynski: Bill, let’s get into the freeze response a little bit. We use the term freeze and also feigned

death – they’re not quite the same but they’re similar responses. And I guess my question, to start with, is
how do they impact the client’s ability to heal? And do you have any particular strategies for working with
someone who’s had this response to trauma?

“There seems to be this
dissociated piece of
memory; a conflict with
the present and the past.”

Mr. O’Hanlon: Again, to go back to what I was saying at the beginning
about what stood out for me – it’s this disintegration. And what
happens with the people that I see – and I’ve heard this in some of the
experts here that are talking – is that there seems to be this

dissociated piece of memory; the neurology of emotion seems to be almost in conflict – a conflict with the
present and the past.
So what I do is – well, I call it inclusion – but I just invite both sides, the being stuck and dead and not moving,
frozen in time as I was saying earlier, and moving. And so I invite both
of those, the present and the past, to be present.
I know in EMDR there’s all sorts of theories on why it works, but I think
one of the reasons it works is you’re asking people to go back to that
traumatic experience in their body or in the past in their memory, and
you’re asking them to stay present because you’re saying, “Follow my

“You’re asking people to
go back to that traumatic
experience in their body or
in the past in their
memory, and you’re asking
them to stay present.”
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two aspects of them are
trying to get through a
single door. I try to make
a double door and give
permission.”
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fingers.”
I think there’s something about inviting both at the same time; I think
what happens when people come in initially and they’re stuck is that
two aspects of them are trying to get through a single door and they’re
getting stuck, and I try to make a double door and give permission.
So I’ll just give you an example of this. I was doing a consultation with a

therapist and a client, and the therapist was stuck because the client would come in and she would start to
remember her trauma, and she would just kind of “black out.”
And she’d say, when she’d explain it, she’d say, “I’m going to my black hole. It’s too frightening – I’m going to
my black hole.”
And her explanation later was she’d go to a place where she didn’t feel anything, see anything, hear
anything, and she wasn’t in existence. She was just safe because nothing existed.
And so every time they got close to some of her traumatic experience, she would freak out and shut down.
And they’d have maybe five minutes of a session and then the rest of the time she’d be in the black hole.
So they asked me, “What can we do?”
So I go in and I say, “Okay, so, it’s okay to be in the black hole.”
She said, “I’m going to my black hole – I’m getting afraid,” as we started to talk about something.
I said, “Fine. You have permission. It’s okay to go into the black hole. And I want you to keep moving.”
She goes, “Well, there’s nothing here. I can’t keep moving.”
I said, “It’s okay to be stuck – and you can keep moving. It’s okay to be frozen – and you can keep moving.”
And she said, “Oh, that’s interesting. There’s a light ahead.”

I said, “Okay. Is it okay to go towards the light?”
And she said, “Yes.” I said, “What is the light?”
And she said, “It’s a safe place.”
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She had never gone through the black hole to what was on the other side because as soon as that happened,
they just stopped.
And I was like, “Okay, be there – and keep moving.”
Now, that doesn’t make any logical sense but somehow it made
emotional and other kind of sense for her, and she moved and was
stuck.
So that’s my way of getting beyond this stuckness of just one thing –
they either are okay in everyday life, or they go into their traumatic

“They either are okay in
everyday life, or they go
into their traumatic
frozenness where they
repeat the past again and
again. But I say, make
room for both.”

frozenness where they repeat the past again and again. But I say both
– just find a room and make room for both. And it’s a double door and sometimes they can get through that
way. That’s my method.
Dr. Buczynski: I like the analogy. It’s kind of like you’re passing someone in the hall and you both move the

same way . . .
Mr. O’Hanlon: That’s a good one too!
Dr. Buczynski: And you finally have to say, “I’ll go…” you know, that kind of thing.
Mr. O’Hanlon: You know, you never can get by; it’s like, “Okay, let’s make room for both.” Yes. That’s nice.
Dr. Buczynski: And that comes from an Ericksonian . . . philosophically?
Mr. O’Hanlon: Well, Jungian too, but, you know, just make room for those introversion/extroversion – not
take a side kind of thing. But yes, I think Erickson really influenced me.
He was such a permission giver; it’s like, “Fine. Be resistant – and change.”

“Trauma is non-logical
and non-rational.”

He didn’t have that logic. I’m so logical but I had to learn that from him
because I tended to be logical, and this was non-logical and non-rational –

which trauma often is. It’s non-logical and non-rational. They know they’re not in the old traumatic situation
but they feel as if they are, and it’s non-rational.
Dr. Buczynski: Now, in the Gestalt perspective we would have done that too.
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Mr. O’Hanlon: Yes.
Dr. Buczynski: We might have languaged it differently. You language it with this totally illogical way of
languaging it – “Be this way and this way.”
Mr. O’Hanlon: Well, in fact that’s one thing that I did get from Gestalt, which is the end: Gestalt used to say,
“It’s not this but this – it’s this and this.” And that had an influence.
I’d forgotten that influence – but you’re right; that and, that both and rather than either/or or this but this.
That was a big influence on me too; before I met Erickson I was influenced by Fritz Perls and Gestalt, yes.
Dr. Buczynski: Thank you.

Understanding Epigenetics in the Treatment of Trauma
Dr. Buczynski: Joan, let’s talk about epigenetics. Dan Siegel brought up epigenetics in the implication of
trauma. How do you conceptualize epigenetics? And can you share another way to understand this concept?
Dr. Borysenko: Yes, absolutely.
As Dan explains, epigenetics – epi means above the genes, and the epigenome is actually a control panel for
which of our genes are active and which ones are silenced. What makes sense to me is to think about it; the
fact that our genes stay constant over like millions of years as a species. They change very slowly. But the

environment around us changes all the time.
And what the epigenome does – the function of epigenetics – is helping us adjust to the immediate
environment by turning some genes on and some genes off. And that, of course, is really important.
For example, we have to be able to adjust to what foods are available – what if there’s a famine? We have to
be able to really shift our metabolism. That’s just a simple example.

Or, in Paleolithic times, when people started to grow grains and there were dogs around the camp, they
made an epigenetic adaptation, an environmental adaptation to be able to metabolize carbohydrate –
because before that they were entirely carnivorous; there weren’t grains left around by people.
And so this is true – and epigenetic factors that can actually change what genes are transcribed and what
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genes aren’t vary from very obvious things like pesticides on your food to very subtle things like, Mmm, my
goodness – the kinds of thoughts that you think. A lot of what my colleague, the late Candace Pert, used to
call informational molecules – neurohormones – are themselves epigenetic factors.
So, one last way of understanding this: I used to do epigenetic experiments when I was a cancer-cell biologist,
so here’s a typical experiment that I would do. I was growing cancer cells in Petri dishes and I thought: Cancer
cells overgrow; they have bad boundaries; they pile up. But I wonder – if I change the culture medium that
they’re growing in, whether it would change the way the cells interrelate with each other.
So I changed the environment. I put in different kinds of fatty acids. Now, I didn’t change the genome of the
cells – they still have their cancer genome – but depending on how I changed the environment, I could get
the cancer cells to look and behave normally or to look and behave in a more cancerous way.
So that’s called changing the phenotype rather than the genotype. And we understand this and how it
happens, what the little molecules are that tag the DNA to silence or un-silence genes.

But the other very interesting part that Dan was talking about is the understanding now that some of those
genetic tags that silence or activate genes survive gametogenesis, which means we can pass them on to
future generations. And that I think is really a game changer.
And, as Dan said, if your parents were holocaust survivors, or there were pogroms two or three or four
generations back in your family, or a have history of slavery, then you can expect that you’re going to have
some of the same patterns as trauma survivors. Even actually if you were adopted – I’ll add that – so that
they were not coming from beliefs and patterning of your parents but they were in the epigenome itself.
Dr. Buczynski: Thank you.

Working with the Body, Emotions, and Brain to Overcome Fear
Dr. Buczynski: Bill, we’ve detailed three levels of information processing that are key to promoting vertical

integration: that was thoughts, emotions and body. Can you share a client story of working with one of those
areas with a client who had experienced trauma?
Mr. O’Hanlon: Yes. Actually this isn’t my case – this is one that I heard from a friend of mine who – we
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mentioned Milton Ericksonian and Ericksonian stuff – we were in graduate school together, and when he
found out I was studying with Dr. Erickson, he said, “Oh, I was a patient of his.”
And I was like, “Really? What did you experience?”
And he said, “Well, I went in with two problems and he solved one of them, but he didn’t solve the other.
One was impotence and the other one was fear of heights.” And he said, “Oh, yes, he totally solved my fear
of heights in like one session.”
I said, “Wow – what did he do?”
And he said, “I was working as a construction worker and I needed that money to feed my family.” And he
said, “I had a fear of heights. I’d had a scary experience when I was younger and I was terrified of heights.
“So here I was on a construction site and they were putting up a building, and I was fine when it was just the
pouring of the concrete, but as soon as it started to get higher, I didn’t want to do the work – I was so
frightened – and I would make up excuses not to go up. I’d have to bring the bricks and the cement on ramps
up– and I looked for any excuse not to do it. And pretty soon it was becoming obvious and I thought I was
going to get fired. So I went to Dr. Erickson and I told him this.
“First thing he did was tell me a story about how the Native Americans specialized in building those
skyscrapers in New York, and it wasn’t because they had genetics that they didn’t have a fear of heights,
though that was the myth at the time; they had trained themselves not to have fear of heights.”
So he’s telling this story to my friend who is – I won’t mention his name – and he said, “They would go up one
level and then they would yell down, because,” he said, “the brain gets confused because we didn’t evolve at
those heights. And so you just have to train the brain to get used to the sound echo at those heights, because
otherwise it’s an unknown and it gets frightened.”
Now, who knows whether that’s true – but that was his frame of reference for it, and then he told the story
about the Native Americans.

So he said, “What you need to do is go out to the construction site on a Sunday when it’s closed . . . ” – and
there’s a big pit that they had dug for another building – “ . . . go up to that pit (it’s really deep) and yell just
different words. Sing, yell, and do all this, and just go all around it, just get close enough so you start to get
afraid, and then yell and yell, and then go all around it.”

The Neurobiology of Trauma – What’s Going On In the Brain When Someone Experiences Trauma?

Next Week #1 - pg. 11

And he did that for like three hours on a Sunday, and the next day he went back and he didn’t have the fear
of heights.
And I was like, “Whoa! That is the weirdest story!” I have no idea what that was about but, I mean, he had
him take an action to go against his fears; he gave him a new frame of reference, and he involved the body;
he had to move around. And he involved the ears and the hearing
and the brain and all that kind of stuff, and the emotions.
I thought it was brilliant.
I don't know whether I could use it with anybody but I thought it
was a really brilliant thing because he was involving all those things.
He didn’t just sit in an office and talk to him.

“He had him take an action
to go against his fears; he
gave him a new frame of
reference, and he involved
the body. He didn’t just sit in
an office and talk to him.”

That was Erickson; he had people do things a lot, and then he’d tell stories and he’d evoke emotions. So that
came to mind for that – how you would use something like that: tell stories and get people to do something

to change their emotions.
Dr. Buczynski: Thank you.

A Mindfulness Practice to Reduce Stress and Inflammation
Dr. Buczynski: Joan; Dan Siegel also talked about the power of mindfulness to potentially prevent
inflammation. What are some specific mindfulness practices that clients might do that might help with that?
Dr. Borysenko: Well, first of all, I want to say that mindfulness can indeed reduce inflammation and really
change parts of the cortisol system, and particularly reverse some of

“Anything that will reduce
stress is going to be
helpful in terms of
reducing inflammation.”

the effects of stress.
What can happen with stress is that the receptor sites for cortisolreleasing hormone get downregulated and then you’re actually not
making enough of it. And cortisol is an anti-inflammatory – it has many

different functions but that’s one of them. So actually pretty much anything that will reduce stress is going to
be helpful in terms of reducing inflammation.
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There are many techniques that come out of the meditation literature that are helpful and that are evidencebased.
One of them is lovingkindness meditation; that reduces inflammation. There was a study done – I think it was
Chuck Raison on a couple of his collaborators at Emory – on just six weeks of training neophytes in mindbody meditation and the use of slogans, the Lojong slogans of Tibetan Buddhism, and inflammation was
definitely released.
And so you can think, Okay, what does it take, mindfully to use a slogan?
And what it takes, of course, is mindfulness: you have to say to yourself, Aha! I’m getting stressed out over
something but I remember there’s a teaching about this and I’ve got a choice. I can either let myself get
stressed out and freak out, or I can take a moment, take a
breath.
What was that slogan?

“I can either let myself get stressed
out and freak out, or I can take a
moment, take a breath.”

Ah, I understand now.
And you can use it to calm yourself down. So that’s a form of mindfulness as well.
But also things like concentration meditation, which don’t involve necessarily a mindfulness component but
simply attention focusing. Change the activity in the balance of the sympathetic and parasympathetic
nervous system, and they too are anti-inflammatory and create a variety of epigenetic changes.
So we’ve a wide range of things to choose from, Ruth.
Dr. Buczynski: Joan, can you say more about cortisol? I think of cortisol as stress hormone, so how can it be
anti-inflammatory?
Dr. Borysenko: It’s nature. There are two main functions of cortisol that I think are very interesting to us as
therapists, Ruth. Number one, cortisol is directly neurotoxic to neurons in the hippocampus, and that’s part
of why really stressed, traumatized people end up with shrunken hippocampuses—which we’ll talk about in
the memory section—or it has already been talked about.
But in addition to that, what it does is cortisol has an effect/two effects on the immune system, and, number
one, it’s actually cytotoxic in part to lymphocytes and it prevents them from proliferating at the level that
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they would normally proliferate. And then also, once you’ve got enough circulating lymphocytes in other
white blood cells, it actually reduces their function. So it has an anti-inflammatory function and also has a
number of metabolic functions. And it’s really a complex hormone – and we’ll get to that because I wanted to
talk about that a little bit in terms of feeling stress.
Dr. Buczynski: Okay.
Dr. Borysenko: It’s a very interesting literature on cortisol.
Dr. Buczynski: Yes.
Mr. O’Hanlon: Cool.
Dr. Buczynski: I know Rachel Yehuda has done some research with cortisol, with regard to trauma, and if you
can treat someone quickly enough after they’ve had a traumatic experience and you can treat them with
some cortisol, her research shows that it can have a really positive effect.

Dr. Borysenko: That’s really interesting. That’s very interesting because you would think it’s like they’re
putting out a tremendous amount of cortisol…
Dr. Buczynski: Yes.
Dr. Borysenko: It’s interesting because the other thing about trauma, preventing trauma setting in is to give
people beta blockers as close to the traumatic experience as possible, and that I really understand. I have to
think about why a lot of cortisol at the time of stress – I have to look at her papers; I’ve only read her papers
about holocaust survivors and epigenetics.
Dr. Buczynski: Thank you.
That’s it for us.
Take good care, everyone. We’ll see you next week. Bye-bye.
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scientist, gifted therapist, and unabashed mystic. Trained at Harvard
Medical School, she was an instructor in medicine until 1988.
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