PART 1: ANATOMY REVIEW
So now we have to jog your memories a little with a review of some anatomy.  
The brain as a whole: and an increased appreciation for our complexity: 
Slide:  That the brain, that 3 pound, helmet-shaped bolus of fat and protein, wrinkled like a cleaning sponge with the consistency of curdled milk has approximately (no one has actually counted) 100 billion neurons, (that would  be a thousand million neurons). How big is 100 billion? If they were thin pieces of paper stacked, the pile would reach from SF to London. In addition, each with perhaps 10,000 possible connections so it is estimated that there are over a quadrillion synapses in the brain, more than there are stars in our galaxy. And in the womb, early after conception, an infant’s brain can be producing as many as half a million neurons every minute. 
In addition, each neuron can fire 50x a second. So that’s a really big number.
And that is only 10% of brain tissue. 90% is comprised of Glial or Glia cells which assist in the conduction of energy. Glia is from the Greek for "glue". This is what Einstein had an unusually dense quantity of. You and I have maybe a trillion of these. 

These cells form the myelin sheath around the neurons as a kind of wrapping or insulation and that are called “white matter” and speed conduction. The non-myelinated cell bodies are referred to as the “gray matter”. A lot of what I’m going to refer to as “wired up” in this talk will be this axon myelination that starts at the back of the brain and moves forward ending with the Prefrontal lobes which, as we’ll see, don’t finish being myelinated until around age 25.
In addition, our brains can process 400 billion pieces of information a second, but we are only aware of about 2,000. We filter out much more than we have the capacity to register.

Directional Planes: Dorsal/Ventral -  Caudal/Rostral. You’ll need to be familiar  with these if you’re reading the journal literature

Slide: neurons 

All neurons look pretty identical. 

All neurons have the same basic parts: 

· Dendrites

· a cell body, 

· a branching axon, and 

· axon terminals.
Cell body and long thin arm called axon covered with a Myelin sheath to speed conduction so the message doesn’t take 1.5 weeks to get from your head to your feet, and
 ending in axon terminals, small tree-like projections. At the other end, the receiving end, of the axon, are the dendrites, also called dendritic spines. 

Local neurons can be tiny, as small as a thousandth-of-an-inch long,

Spinal neurons can be as long as several feet
If you’re a blue whale you could have a neuron 60 feet long.
There are approximately 200 different neurotransmitters.
 “The brain is so complicated it staggers its own imagination.” John Eccles - Nobel prize winning neurobiologist

Complexity Theory: a mathematical theory that Dan Siegel uses to deal with the massive complexity of the brain.

It’s been applied to a range of both inanimate systems like cloud formations, and living systems like human beings, in an attempt to understand the often unpredictable but self-organizing nature of complex  entities functioning as a whole. 

The most stable and adaptive states are achieved when there is balance two processes: Differentiation and Integration. In the brain we have different subsystems that work best when they firing in some kind of smooth integrated fashion.
Deviations from complexity: Rigidity, depression, or dissociation VS. Chaos, anxiety disorders, extreme stress or flooding. More about this later.
A Disclaimer regarding this complexity: The brain itself and the body-brain interaction is much more complicated than we’re going to make it sound. 
For example, anytime one area of the brain lights up and implicates itself in a particular activity, things are going on elsewhere which are equally important. Sometimes what turns off (is inhibited) is as important as what turns on. But if we can master the following material together, we’ll be doing fine.

Three part brain: The human brain is comprised of three distinct sub-brains, each with increased complexity of functioning.  MacLean model
Here they are from bottom up: 

1. The old Reptilian Brain: Brain stem and Cerebellum:  knob of neural tissue sitting atop the spinal cord that controls breathing, swallowing, and heartbeat. Here we have the fight, flight or freeze responses. 
2. Limbic areas: The Limbic brain, sometimes called the Mammalian Brain, drapes itself around the brain stem and contains all the emotional and social generating aspects that allow for genuine attachments to occur and for feelings to arise.
3. Cortex: The seat of consciousness and of complex cognitive processes like perception, reasoning, abstraction, speech, problem solving, learning, and conscious motor control. 
Slide: Colored Brain Unfortunately I took off the Cerebellum so you could see the Fusiform Gyrus, but I left the brain stem.
Psychoneurology Premise
·  For any form of psychotherapy to work, it must change the brain. It can’t just be soothing or comforting in the moment. 

· The deeper into the brain the changes are, the more transformative and long-lasting they will be.
· Thus, we’re not just targeting the cortex (for cognitive changes or insight) but working at the level of the Limbic structure and thus changes in affect arousal and affect regulation on both the left (conscious) and right (unconscious) sides of the brain. (Unconscious affect? More to come.)
So what do we mean exactly by “change the brain”? This asks what is the biology of learning?
The brain can change because its plastic:
NeuroPlasticity: Structural changes in the brain
For our purposes we’re basically referring to Learning and Memory
 Synaptogenesis: Changes in the neurons; the brain keeps reshaping and reorganizing itself through adulthood, growing new dendritic tentacles, new receptor sites, and changing the way neurons fire i.e. increase LTP among the neural cells. This is learning.

Neurogenesis: The growth of new neurons later on in life; a recent exciting discovery and hopeful antidote to trauma & brain pathology
 Neurogenesis: Believed for years that once you were about a year old that was it, you had all the neurons you were ever going to have for the rest of your life. All you could do was either take very good and careful care of them or squander them by abusing alcohol or other drugs or staying up too late etc, but if so you would never get them back

Of course, this turned out to be completely wrong. So this turns out to be one of the biggest discoveries of the past 25 years in neuroscience, the knowledge that the brain can indeed grow new replacement neurons.

This happens primarily in two places, in the hippocampus and in the olfactory system. This latter makes sense; you smell something really rotten and toxic and it kills off a bunch of cells. But never mind, wait a couple weeks and they grow right back. But pick a time when they body is flooded by hormones? During PG: What happens with smells (and the related sense taste)? They go all wacky - there are some smells you can't stand and some tastes you crave at 2:00 in the morning. (What's happening is the body is gearing up on olfactory neurons so you can imprint on the smell of your new baby.)

Mechanism: Gene activation inside cells ( protein synthesis ( creation of structural changes in the neuron: new synapses, new dendritic spines, new receptor sites.

NeuroPlasticity 
· Cortical areas slower but more easily changeable i.e. Plastic 
· Subcortical areas are fast and hearty but only plastic when turned on. You can’t talk to them; and the only way to change them is to regulate them while they’re turned on and firing. We can’t just tell ourselves or our clients not to guilt or anxiety). 

· Clinical Implications: Instead, we have to get inside our client’s non-verbal, emotional right hemispheres. This means,  as you’ll see in a minute, that when we talk about increasing Neural Regulation or Integration we’re talking about therapeutic experiences or enactments as key to shifts in this area of the brain. We’re making affective shifts, not cognitive ones. You cannot touch this part of the brain unless it’s engaged and you’re dealing with it in real time and moving in to regulate it.

Brain Lobes: I won’t say much about these except that this outer layer, the Neocortex, is divided into 4 sections, more as geographical markers like state lines, than functional entities,: 

Slide: Frontal-temporal-occipital and parietal 

Prefrontal Lobe is the one that most directly makes each of us a human being

.
The Nervous system (NS):
The nervous system (NS) which is actually a continuous, inter-connected mass of fibers is somewhat arbitrarily divided into the Central Nervous System (CNS) (primarily the brain and spinal cord) and the Autonomic Nervous System (ANS) which runs in parallel up and down the spinal cord and control of the heart, glands and smooth muscles of the body.
Slide: Brain and spinal cord

The autonomic Nervous system (ANS):
The ANS emerges from the CNS and includes both sensory (incoming) and motor (outgoing) neurons that feed into the viscera of the body, skin receptors, the heart and all the internals organs, muscles etc.  It operates in tandem with the endocrine system in controlling these internal and surface organs. The ANS runs the heart, glandular secretions, breathing, salivation, perspiration, etc. mostly automatically and below our level of consciousness. It can, however, be brought under conscious influence which happens when you decide to take a slow deep breath, and is also the basis for Biofeedback.

SNS: Energizes body; turns on “flight-fight”
PNS Calms and dampens down body; turns on “rest-digest”
a. The SNS sympathetic nervous system comes online in the first year (about month 8) branching from the brain into the body and controlling physiological arousal such as heart rate. The sympathetic branch energizes or turns on the body and prepares the body for fight or flight. It underlies those early synchronous communications between parent and infant of escalating excitement and joy. 

The SNS works closely with the Hypothalamic Pituitary Adrenal Axis (HPA) below with which it is inextricably intertwined, though anatomically distinct. The circulating hormones of the SNS are epinephrine and norepinephrine. More about both of these as we go along

b. The PNS parasympathetic nervous system develops in the 2nd year of life (about 12-14 months) operating like a body brake, calming soothing and relaxing us (slow down, calm down or relax), modulating arousal or inhibiting acting out behaviorally. This is the calming, dampening. mellowing counterpart, bringing us again and again back to a restorative resting position and/or a feeling of contentment between burst of activity. It is associated with feelings of relaxation and ease. Signals for it also originate in the brain stem in the Nucleus Ambiguous in the medulla of the brain. The primary hormone/neurotransmitter of the PNS is acetylcholine.
For our purposes here, we will be interested in these two divisions of the ANS but there is also a third: the enteric NS

Note:  SNS arousal diminishes slowly as anyone who has ever tried to meditate can attest. This is also why you sometimes have a difficult time getting to sleep after a busy or stressful day. (Hint: slow deep exhalations trigger the PNS.)

On the other hand, the calming effects of the PNS can dissipate instantly. Thus, when frightened, it takes your heartbeat some time to return to baseline, but a noise can wake you out of restful sleep into instant arousal. The survival implications are this are obvious

Specialized Brain centers:
Slide: We’re just going to look at the 8 structures that are most relevant to this talk:  

USE BRAIN MODEL

 #1 the orbitofrontal cortex: (synonymous with ventral medial cortex) It’s the observing Mind, and one of the most important neural regulating centers of the entire brain because of its location. It’s in the Prefrontal lobe behind your forehead and back behind and above your eyes. 
· It’s like a central switchboard; everything seems to be routing to it, and it is only 
· One synapse away from, and sends neurons directly into all three brains, the cortex, the limbic structures and the brain stem, integrating these three into a functional whole.  It literally touches everything. (We can count neurons; the fewer the more rapid and direct access one area of the brain has with another or the environment has upon the brain. The OFC thus has more direct access than any other part of the cortex to the emotional centers and to the body through the ANS.

· Not online at birth; and doesn’t start wiring up until at 12 months and doesn’t finish wiring up until about 25th year.  Since it’s the center that gives us long-term planning and impulse control it’s partly why our adolescents drive us nuts with their lack of it.

Slide: New Yorker cartoon

And there is a joke with a similar theme. It says: To drive, you have to be sixteen, to vote eighteen, and to drink twenty-one. BUT . . . you can’t rent a car until you’re 25. Only the car rental companies have gotten it right! 

Also your automobile insurance premiums drop at 25. The statistics that guide the companies is setting rates tell the story. The rate of accidents is related casually with the neurological increase in executive functions such as thinking ahead, impulse control and emotional regulation.

The OFC and the Supreme Court: As you saw in one of the preview articles, the Supreme Court 2005 heard testimony from some eminent neurologists and neuro-psychologists questioning whether adolescents or even young people in their early 20’s could be ethically tried as adults in crimes involving impulsivity and complex moral judgment since their prefrontal lobes, and thus their ability to reason and restrain, doesn’t finish developing until the age of about 25. The court ruled early in 2005 year to increase the age of Capitol punishment from 16 to 18, i.e.  not to execute juveniles, and in the majority opinion, cited some of this neurological evidence.

Intensity of connection and thus Influence: between parts of the brain depends, in large part, on how many synapses away one center is from the other.

We’ll see in a bit the power of the mother-infant mutual gaze. Instrumental in wiring up the infant’s brain in part because images from retina are only one or few synapses from the OFC and OFC one or few connections directly into Limbic (affect regulation)

#2 A second regulating center is the anterior cingulate front most part of the cingulate Gyrus: (A gyrus is a fold or "bump" in the brain.)

· The Cingulate Gyrus lies at the bottom of the Neo-cortex and lay along the top of the Limbic brain, sandwiched between the two. So again, it's location that’s key.
The Anterior Cingulate:

· Comes online between 2-9 months
· Determines what goes where 

· Has been called the COO of the brain and plays a major role in allocating our attention. It, like many areas in the brain, including the amygdala below, has face-recognition cells
· Is centrally involved with maternal behavior, nursing and play
· Regulates aggressive behavior, and

· Is where we feel not only physical pain but social pain as well i.e. teased, hurt or rejected; it may be that this area was highly over-stimulated and unregulated in the kids who did the Columbine H.S. shootings, and in general in kid-on-kid violence.

 (See article in Misc neurology files “Brain scan shows rejection pain”.)  
anterior cingulate which joins with the OFC as another Major regulating center 

Now we put those two together: 

· Orbital Frontal Cortex and the

· Anterior Cingulate

and we have what is called the:

Medial Prefrontal Cortex 

1. Body regulation: Regulates the body through ANS “brake” & “accelerator”  and Hypothalamus -cascades of hormones into the body

2. Attuned communication: Connecting and resonating, e.g. therapy

3. Affect Regulation: Limbic emotional balance; passion & meaning w/o chaos
Dan Siegel gives us a list of 9 functions that the Medial Prefrontal Cortex manages, primarily the right hemisphere:  (See Developing Mind Book pg.140)

1. Body regulation: This center Regulates the body through ANS “brake” & “accelerator”  and Hypothalamus -cascades of hormones into the body. 
2. Attuned Communication: when two people connect and they feel like they are resonating together, this area of the brain is extremely active. You couldn’t do therapy with any significant damage to this area.

3. Affect Regulation or emotional balance: it lets the subcortical limbic areas, generate emotion enough so that life has meaning, but not too much so that life becomes chaotic or deadened with depression, dissociation or shame.
4. Mediates Response Flexibility, the ability to take in input from the outside world and the inside world (the body and the brain itself) pause, think about it, evaluate “meaning” of events, consider various options, and then choose the most appropriate one.  Siegel uses and loves the word Discernment to describe this capacity. 

5. Empathy: Being able to create an image in your mind of the mind of another, to “get” another person’s reality. Again, no capacity for empathy, no therapy This is the capacity for Mindsight or Mentalization. 
6. Self-knowing awareness “Autonoesis”, our capacity to be able to hold the concept of “me” and to connect the present state with our past and future. This is the “witness” state of mind. Thus, without this observing self, there presumably would exist an awareness of time and space, a kind of Oceanic flow, unattended to by observing consciousness. It’s what enables you to say: “I got up at 7:00 this morning, had breakfast with my family, ran a few errands, and now I’m sitting here in this study group, and later I’m going out to dinner, or to a movie, and to know that it’s all you flowing through time like that. 

7. Fear Extinction: Literally this area of the brain releases the neurotransmitter substance GABA (Gama Amino Buteric Acid) and sends down GABA fibers inhibitory fibers to the amygdala to calm it down. (Dan Siegel tells his child patients that he needs to help them “Hug Their Amygdala”.) These fibers thicken especially on the right side, with meditation or Mindfulness practice. This is Sara Lazar’s work at Harvard. More in a minute. 

8. Intuition: The intestine and the heart have neural tissue, peripheral brains. (In fact, there is more Serotonin in the gut than in the brain, and in the heart there are maybe 400,000 neurons. Information from these and from every cell in your body feeds up into this part of the brain which translate them into some kind of mental process. 

9. Morality, Restraint and Impulse control: Being able to do the right thing even when you’re alone. This part of the brain wrestles with the limbic, emotional, brain. It keeps you socially appropriate.
You can see why this center is considered so pivotal. 

The first 7 have been proven scientifically, to be the outcome of Secure Attachment. We’ll see the significance of this as we go along today.

Sara Lazar’s work at Harvard on those GABA inhibitory fibers to the amygdala that thicken, especially on the right side, with meditation or Mindfulness practice : turning on the “witnessing mind” (Prefrontal lobe). Centers associated with attention, interoception and sensory processing.
She found an increased thickness, especially on the right side of the medial prefrontal areas and the anterior insula of advanced meditators, and the effect were correlated with years of meditation, i.e. the longer, the thicker. 

This is an example of neuroplasticity, Structural evidence for experience-dependent cortical plasticity associated with meditation practice 

The OFC/MPC and Resisting Temptation: Sapolsky and “doing the right thing”: pg 221 part 1 “Doing the “right” thing,

 Restraint and impulse control
 Work vs. Reward model where we can see the brain basis of resisting temptation
Scenario One: You could do 1 unit of work and receive 1 unit of reward. But if you’re disciplined enough to do the harder thing, to do restrain and wait, you’re going to get a greater reward in the long run.

So here we have “resisting temptation”, “exercising restraint” vs. going for the “cheap fast payoff.”
So suppose each of the following conditions:

1. Cheap payoff comes 4 weeks from now and disciplined higher payoff comes 4.5 weeks from now.

Anyone can resist the temptation there and hold out for the tougher, harder, but better choice. And what you see is that the frontal cortex (the Medial Prefrontal Cortex to be exact, the OFC & AC) (But can we agree to just call it the OFC??) (the area of the brain that does gratification postponement stuff) doesn’t have to get very active to make that choice.

Now, let’s make things a little harder?

2.  Cheap payoff comes only 1 week from now and disciplined higher payoff comes 4 weeks away.

In order to resist this payoff, we see the MFC working a little harder, getting a little more activated.

And now, in this last one, the Devil is dangling right in front of you, because

3. Cheap payoff comes 2 minutes from now and disciplined higher payoff comes 4 years.

What you see here is that in order to resist, there is massive activation in the OFC. “Don’t do it! Don’t do it! Hold out. It pays off in the long run!

Now, what does this sound like in everyday life? Cigarettes, drugs, getting on the Internet to watch a porn video even though it’ slowly ruining my marriage, but Gee, I feel so tense right now!

	Cheap payoff in 4 weeks
	Disciplined higher payoff in 4 ½  weeks
	OFC/MFC not very active –dimly lit up –low metabolism

	Cheap payoff in 1 week
	Disciplined higher payoff in 4 weeks
	OFC/MFC working a little harder- a bit

brighter

	Cheap payoff in 15 minutes
	Disciplined higher payoff in 4 years
	Massive activation

Really bright scan - high metabolism


4 years is what? High School diploma. College education? So we could think of it as the maturity to sit through some boring classes and forgo some party invitations, and study hard to get a diploma.

So how well your OFC does depends on how you’re “wired up” and we’re going to talk about that a lot during this group.

And do you remember the old “Marshmallow Test”?  

Around 1970, the psychologist Walter Mischel did a classical experiment. He left a succession of 4-year olds in a room with a bell and a marshmallow. If they rang the bell he would come back and they could eat the marshmallow. If however, they didn’t ring the bell and waited for him to come back on his own, they could then have two marshmallows.

In videos of the experiment, you can see the children squirming, kicking their feet, hiding their eyes – desperately trying to exercise self-control so they can wait and get two marshmallows. Their performance varied widely. Some broke down and rang the bell within a minute. Others lasted 15 minutes.

And what we found out, much to our amazement, was just how much passing or failing that “capacity to restrain impulsive acting out” test predicted about the future of these kids lives. The kids were followed for decades. The children who waited longer went on to get higher SAT scores. They got into better colleges and had, on average, better adult outcomes. The children who rang the bell quickest were more likely to become bullies. They had a higher incidence of drug addiction, and behavioral acting-out, and were less likely to graduate from H.S. They received worse teacher and parental evaluations 10 years on and were more likely to have drug problems at age 32.

The Mischel experiments, along with everyday experience, tell us that self-control is essential. Young people who can delay gratification can sit through sometimes boring classes to get a degree. They can perform rote tasks in order to, say, master a language. They can avoid drugs and alcohol.

Now we’ll go over the structures of the Limbic Brain, the names of which would make a great deal of sense to you if you were schooled in Latin – if you and I had gotten a decent classical education.
#3 the Hippocampus: Is responsible for learning and memory. You have one in each hemisphere. For those of you who know Latin you’ll know this is the Latin word for Seahorse, named by some neurologist who clearly never went near the ocean. It actually looks more like croissant, a worm to me. On the slide, it’s the worm like navy blue structure near the .base. The hippocampus is important in the creation of “explicit” or factual, declarative and autobiographical memory. (E FAD) You know, “I moved to SC when I was 26”or “6x9=54” It comes online around the age of two and creates the kind of memories can be retrieved consciously and verbalized. Once created, these memories can be sent to other regions of the brain for storage and processing.

The hippocampus and amgydala are in the anterior temporal cortex which houses the core of the limbic system, and is larger on the right than on the left. We’ll see the implications for this in a moment.

The Hippocampus:
1. Comes online between 24 and 36 months
2. Turns off under stress: Your angry couple sitting in front of you, trying to recount an argument from yesterday, can’t do so accurately and, as you’ve noticed, rarely will agree.
3. Susceptible to damage and atrophy; we have measured as much as a 40% loss in hippocampal volume with profound trauma and depression.
4. It atrophies early in Dementia when we see an inability to make new memories, and thus the disease of Alzheimer’s is a hippocampus (and cortex).
5. Most famous Neurology patient in history was a buy known only as “HM” who had a rare form of epilepsy that originated in the hippocampus. There were no effective medications at the time, and so he had his hippocampus removed and it did stop the seizures nicely but it also gave him about a 3-second memory. The movie, several years ago, “Momento” was about a guy who couldn’t remember anything that just happened and so took Polaroid snaps of new people and places, and wrote himself notes on the back of the photos so he’d know what they were the next time he looked at them. (EG: “Mel – don’t trust him.”) The hero in that movie basically had no functional hippocampus.
6. Explicit memories are fragile; very inaccurate and decays rapidly. Implicit ones (which we’ll see in a moment) are recorded indelibly. This is the gazelle at the watering hold on the Savannah remembering the scent of lion or the sight of a previous attack.

7. Our memory tool for direction and places. (It’s what you used to find your way here.) Tatkin calls it: ‘Mapquest’ software of the brain. A study on taxi drivers in England: where they have to literally memorize the city’s streets have measured significant volume increases in this area during the training period. This is neuroplasticity
#4, the AmygdalA: which Bessel van der Kolk calls smoke alarm of the brain, a tiny almond shaped structure at the end of each hippocampus, so here in the temporal lobe, about half an inch in from my fingers, a little red oval on your handout, which is   

· Part of the Limbic System, along with the Hippocampus.
· Online at birth when little else is really very wired up which makes sense, right? Since it’s so critical in detecting danger and therefore in survival. (Amygdala and somatosensory cortex is wired up at birth but late in gestation, at around 36 weeks in utero)
· Where the other kind of memory-implicit or body, sensory, non-verbal procedural memory (I BSN)  is laid down, the kind of  memory that can only be re-experienced but can’t be recalled because it’s not laid down in words. 
· These body memories are recorded indelibly (Siegel calls them “write only” memory
Examples of Implicit memory

Example 1: In a classic experiment early this century which may be one of the first clear demonstrations of implicit memory, a neurologist did an experiment with a woman who had hippocampal lesions who was unable to record new experiences into conscious memory, much like the hero of Momento. Her condition was such that she had to be reintroduced to the doctor every time they met, and at each occasion, greeted him as though for the first time.

One day the doctor hid a tack in his hand, and as he shook hands with her, it caused her a small degree of unexpected pain. He then left the room and on the next encounter, once he ascertained that she again did not remember ever meeting him, he reached out his hand to shake. But instead of doing what she had done at every previous meeting, taking his hand without hesitation, this time she hesitated, pulling back.

Joseph LeDoux recounts this experiment to illustrate these 2 systems for memory. The woman’s amnesia was apparently caused by lesions in the temporal lobe (where the hippocampus is located), but her amygdala was intact. Though her temporal lobe could not remember what had just occurred, or recognize the doctor, she knew not to trust that offered hand.
Paraphrased from Goleman, Daniel Social Intelligence Page 100 and in Draft 2 PsyBC
Example 2: Answering Service of implicit or procedural memory or body memory: 

 It’s my first day back at work after 2 weeks off during which we had several powerful winter storms. The power outages removed the programmed codes from the phone. I tried to remember my 10 digit code and couldn't, until I began to dial and the correct code slipped out through my fingertips. 
· Important for processing strong emotions.  Like:

a. Anger: Your fighting couples are primarily amygdala driven

b. Terror: 

· In PTSD one has an over-active amygdala in chronic hyperarousal, and in a 

· Flashbacks are an acute hyperarousal where one is reliving something awful as if it’s happening right now unable to self -regulate because there is no communication with other higher centers of the brain so that nothing is coming in to turn it down or off.  (Theory is that at the moment of trauma, the hippocampus turned off-disabled leaving only the amygdala to record the other kind of memory we just covered, bodily or somatic memories that have no sense of self or time attached. Therefore, a flashback is not experienced as a memory but as immediate experience because there is no sense of recalling, only of happening in the body NOW.) 

· Other anxiety disorders like GAD: It works like this: The amygdala turns on and heats up quickly via the SNS and is recording massive amounts of implicit and body based memories; at the same time the hippocampus is off and not recording any explicit memories of the formative event. Thus later when something similar happens, the ANS turns on and you find that your heart is racing and you're all tense, but you have no idea what has happened that triggered all of this, because your hippocampus never wrote it down. Joseph LeDoux posits this as the best explanation for free-floating anxiety or the chronic form GAD.
· Hyper-excitable amygdala: Comparing individual who have trauma in their histories with those who don't: Put both groups in a brain scanner and show them scary images. In the non-traumatized group, the Amygdala lights up temporarily; in the trauma group it lights up and stay on much longer. The amygdala has become hyper excitable. (Can learn to regulate but perhaps never unlearn.)
#5 the Insula:  

· Although it’s within the temporal lobes home of the Limbic brain, it’s considered a limbic-related cortex- the two areas blend together
·  Antonio Damasio has suggested that it is the primary center where we have the subjective awareness of inner body feelings and emotions a kind of visceral awarenessing. 
· Matures during the first year of life.
· The right insula is part of the “circuit of emotion regulation” that are so instrumental in Affect Regulation

· MRI studies have found that the right anterior insula (as well as the OFC) is significantly thicker in people who meditate  
AFFECT REGULATION Four of the centers we’ve just reviewed when combined are referred to as the:
 “Circuit of emotion regulation” in the early maturing Right Hemispheres that consists of (from the top down) the:

1. Orbital frontal cortex

2. Anterior cingulate

3. Insula

4. Amygdala

And though we have duplicates of each of these structures in each hemisphere, the ones that are instrumental in the development of self-regulation are located primarily in the right brain. 

#6 the HYPOTHALAMUS: It has two main functions:

1. Head ganglion of and thus turns on and off the ANS, is instrumental in driving the reciprocal forces of the Sympathetic and Parasympathetic nervous systems.   More about that later
2. Is the neuro-endocrine center for the brain that sends hormones out into the body.  It does this by being the first step in hormonal cascades like the HPA Axis, the Hypothalamus, Pituitary, Adrenal chain that sends Cortisol and other stress drugs into the body. 

 
What the Bleep calls the Hypothalamus: “The most sophisticated pharmacy in the universe” 

We’ll see how key the structure is in setting off emotional cascades of arousal into the body which in turns doubles back chemically to dramatically affect the brain and create either highly pleasurable states, or runaway and potentially destructive to self and others, states of negative emotionality.

#7 the Limbic BraIN: All the different subsections of the limbic brain (amgydala, hippocampus and insula, and others we haven’t mentioned) want to influence the hypothalamus because it’s one of the main connections between the brain and the rest of the body.

The best way to determine which limbic structure influences the hypothalamus most readily is to count the number of synapses. The fewer it takes to get from one limbic structure to the hypothalamus, the more influential that structure is over the hypothalamus. Most influential is the Amygdala.

Other examples of counting synapses:

a. Olfactory receptors for the sense of smell are only one synapse away from the limbic system. And since the Hippocampus is in the limbic system and is necessary for laying down new memories; thus smell is highly evocative of memories. This makes sense, right, since smell for animals is so essential to their survival

(a) Has any of these happen to you? 

(b) Unicap vitamins for me –visual flashback to our upstairs hall closet growing up where my mother kept our daily vitamins on a very high shelf where we couldn’t reach. Or the smell of tar is sensually arousing (I have absolutely no memory of why that is so!) 

Limbic Dominance: Just so we’re clear, it’s the Limbic brain that calls the shots. One of my favorite quotes, paraphrased because I can’t find an attribution.
Slide:  “We are not thinking creatures who feel; but feeling creatures with the more recent innovative capacity for thought.”

Slide:  Quote from A General Theory of Love:

Pg. 33: …”it is apparent that the entire neocortex of humans continues to be regulated by the paralimbic regions from which it evolved . . . A person cannot direct his emotional life in the way he bids his motor system to reach for a cup. He cannot will himself to want the right thing, or to love the right person, or to be happy after a disappointment, or even to be happy in happy times. People lack this capacity not through a deficiency of discipline but because the jurisdiction of will is limited . . . Emotional life can be influenced, but it cannot be commanded.”
And finally #8 The CORPUS COLLOSUM: The bridge between the two cerebral hemispheres that allows them to share information.
1. Colossal transfer begins at 20 months because as you’ll hear, the left hemisphere isn’t really doing much until about 2 years of age.
2. 200 million neurons.
Neural Integration and regulation: One of the keys to health is the ‘working together’ of functionally distinct parts.
Generally that integration is either:

· Horizontal between the two hemispheres 

· Vertical as in the regulated activity of the 3 layers of the brain above the Cortical and sub-cortical centers (by and far the most important for our discussion today of affect regulation and mental health) 
Siegel loves acronyms and so is fond of saying that the Medial Prefrontal Cortex, with its regulating functions ( Neural Integration (Psychological health & well-being i.e. “Faces”

“Faces”: 
Flexible, Adaptive, Coherent, Energized, Stable: All this is a pretty good definition of optimal Mental Health
Lateralization in the brain: Much of the brain is cross-lateralized. That is much of what occurs on the left side of the body is mediated by the right hemisphere and vice versa. For example, Striated Motor functions are crossed; the right arm is controlled by left hemisphere. Left facial muscles are controlled by the Right hemisphere.
Slide: Right lateralized brain chart

There are pathways from high left to limbic areas but they are thin and weak – bike lands compared to super-highways on the right. The RH has more white matter, more myelinated axons from all the cross lateralization, cross hatching, connecting up areas on the right which gives the RH that capacity for holistic processing

Slide: Photo 2 hemispheres

A glance at the following link emphasizes the existence of these two distinct hemispheres.

So, let’s look at those:
Two hemispheres:  Also remember that the two hemispheres of the brain, the Right and Left do not replicate one another – that would be a waste of space and loss of complexity. Two separate conscious systems that interact but can not talk to one another at least not with words (because most language functions for most of us are only in the left hemisphere.) (~95% of right handed and 80% of left handed folks)

Schore Quote:

“For the entire lifespan, the right mind is more involved in the background, holistic, non-conscious processing of information while the later developing left hemisphere specializes in foreground, analytic, conscious processing of information.”

Brain is continually shifting RH to LH and back depending on what is coming in.

Here again, these differences are not exact but strong tendencies:

Left Hemisphere: 

· Explicit/verbal/conscious processes. This is where our language is although the right hemisphere can process words of ambiguous meaning like poetry)

· Develops analytic and rational thinking, math and verbal skills. It’s the part of the brain you used to take your SATs in HS.

· At 18 mos. left hemisphere starts to myelinate but doesn’t really become dominant until age 3 or 4 years 

· At this point, it begins to suppress the events in the right hemisphere, to dampen down right brain states. This is colossal inhibition.

· This side of the brain is the ‘deliberately constructed self’; perhaps the locus of Winnicott’s ‘False Self”.

Here’s a quote I love:

Slide: . . . the linear left hemisphere with its formal logical thinking produces “a pragmatically convenient, but simplified model of reality”. The right hemisphere, in contrast, works best when information is “complex, internally contradictory and basically irreducible to an unambiguous context.” (Rotenberg, 1995, pg. 57).  

Right Hemisphere: Really our focus for today

· Is the site for implicit/nonverbal/nonconscious processes (Schore calls the right brain the unconscious mind.)

· develops early and is partly set up at birth and pretty functional – extensive myelinization in first 18 months

· Is both the first and last hemisphere to mature
· Dominant for the first 3 years of life.

· Dominant in psychotherapeutic treatment
· Key for Empathy
· Key to Attachment
· Key to Affect Regulation: Stores an internal working model of the earliest attachment relationship and the strategies of affect regulation that were learned in it. We’ll be looking at those in a minute

· Dominant for creating and maintaining social relationships especially intimate, ones.

· More connected to body to the ANS and HPA

· Where the more intense emotions are located, (partly because it’s more directly wired into the HPA axis that sends surges of chemicals into our bodies.) 
· An infant, especially in the first few years of life, is primarily a right-brain organism. We’ll see the implications for that as we go along
· Faster than the left-Spontaneous facial movements-Duchenne smile - Micro-expressions It is here we create, receive and interpret, the instantaneous, involuntary spontaneous facial movements we call “micro-expressions”  More about these in a minute.
Slide: Cartoon: RH Question/LH Answer:

Read: Talk to me Howard. You never talk to me.

“While the economy appears sluggish, primarily in the goods-producing industries, the over-all service sector is buoyant . . .with continued growth in jobs and incomes, evidenced by recent employment data . . .”

This is an extraordinary talk by a woman (a brain scientist, a neuro-psychologist and researcher) who had complete and clear recall of a stroke she had in 1996.  Because she is a neuro-anatomist, she knew what was happening to her brain as she experienced the alteration from the stroke.  (In it she describes what it is like to live solely in the RH.) http://www.ted.com/talks/view/id/229
Paradigms in Psychotherapy

Old: Making the unconscious, conscious

New: Neural Integration
· Across hemispheres: horizontal
· Within the right hemisphere: vertical Propioceptive feedback and regulation
· Between right hemispheres: RH to RH one mind sensing another mind

Implications for Psychotherapy
We use our:

· Left hemispheres to listen to our client’s words

· Right hemispheres to listen unconsciously to their prosody (tone, “music” of the voice) posture, gestures and vitality 

· Premise: We learn more from the right; healing exchanges occur mostly in the right
So let’s look at those last two:

More intense emotion

Faster processing
1. More Intense Emotion 

Slide: The right hemisphere is where the more intense emotions are located, (partly because it’s more directly wired into the ANS and HPA axis that sends surges of chemicals into our bodies.) Thus, its more interconnected including to the body, Example: Show an aggressive face to left amygdala and it won’t go into body the same as it will when shown to right amygdala.

Same stimulus, shown to the right amygdala ( ANS and HPA axis instantly



WATCH . . .
Slide: Angry Face

Notice Anything? 

That was, among other things, your right amygdala firing; it will do that even when you are not consciously experiencing an emotional reaction. 
· lean in, pay careful attention to your body, and notice if you experience anything.

Slide: Angry Faces, Sadness, fearfu
Slide: PNS Thai Garden

Emotional Arousal:

Thoughts can trigger emotional responses and bodily responses via the ANS (tax audit; breast lump, death)

Contagion: The emotions conveyed in facial expressions, or imaginary images, demonstrate our susceptibility to emotional contagion; our own brains activate the neural circuitry that matches the emotion we observe, which is our truest way to understand. We resonate emotionally, and automatically begin to prepare ourselves to respond. 
Had we been watching you more closely, we might have seen an entire range of interesting bodily responses but among them . . .
2. (and here’ the RH as Faster than the left)
Spontaneous facial movements (called Micro Expressions if they happen fast enough) that signal the emotions we are feeling (pain, hurt, fear, anger love or lust), and that are non-suppressible until the slower left hemisphere can catch up, wipe them off, and replace them with something more, self-protective or socially acceptable.   
We see these expressions with our RH but not with our LH.
Emotions are public: Paul Ekman (who’s done all the work on Facial expressions of emotions) quote:

Slide:  “Emotions are public, not private. By that I mean that expression signals to others in the voice, face and in the posture what emotions we feel. Our thoughts are private, but our emotions are not. Others know what we feel.” (Destructive Emotions CD 2 17:2:09)

Slide: What We’re Feeling is Written On Our Faces: Frowning man and surprised baby
Slide: “The right side of the face (controlled by LH) offers socially appropriate clues whereas its left side (controlled by RH) divulges hidden personalized feelings.” (Mandal & Ambady 2004).

A word on Micro Expressions:  

· Spontaneous emotions flash uncensored on the face for about 150 to 500 milliseconds, (1/6th to ½ of a second and then they are wiped off by the left brain and replacd with something more, self-protective or socially acceptable, i.e. our social face).  They’re mostly below that conscious threshold, but if you could do a frame analysis, and had the ability to stop the frame, you’d see a full on expression of rage or terror, etc. These are real, but they’re unconscious because they’re so fast. These spontaneous facial movements come out of the RH, and are thus more intense on the left side of the face.

  That’s the sending end.

· On the receiving end, recent neurobiological research has shown that these subtle changes, once perceived, can be returned, or mirrored back within three or four 10th of a second, far too fast for the image on either face to move up the neural chain to centers high enough to produce consciousness. This flash quick interaction may eventually engage a conscious awareness but often does not though, in either case, it has its effect on us, especially if we learn to pay attention to our own ‘gut’, our enteric brain.

Unconscious Mirroring

Researchers including Dinsberg have found that whenever we gaze at any face displaying strong emotions such as  sadness, fear or pain, our facial muscles automatically start to mirror the other’s facial expression, and our  emotions begin to resonate. 
Example: when subjects looked at a photo of a happy face, there was a measurable but fleeting activity zygomatic muscles that pull the mouth into a smile 
So imagine if you’re a subject: She puts little electrodes on your face and shows you an angry face for 30 microseconds (30/1,000ths of a second.  You don’t know consciously that you saw it and yet, the electrodes on your face show that you have, for a split second, matched or copied that angry face.

 It's rapid, out of awareness, yet it completely affects our behavior.

This is partly due to the presence of Mirror neurons which we’ll look at in a little bit.
With training, we can get better at registering them consciously. Paul Ekman’s on his website at http://www.emotionsrevealed.com/ (which is in your bibliography) sells training CDs with pre and post-tests. I’ve found them useful.
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