
01/10/2024

1

Your Brain, Your Self

Neuroscience Lectures for MBT
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1. Mirror Neurons

1996

I predict that mirror neurons will 
do for psychology what DNA did 

for biology
Vilayanur S. Ramachandran, 2000
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Neurons that shape civilization

the Neurobiology of Empathy

Prefrontal Cortex (PFC)

• Recent phylogenetic development
• Delayed ontegenetic maturation 
(complete development 20-24 years 
old).

• Most relevant age-dependent 
modifications: volumetric involution 
and WML (“frontal aging hypothesis”)

Polar PFC: metacognition 
(putting oneself into another’s shoes)

Theory of Mind (ToM), empathy, humor
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1. Mirror Neurons

TAKE HOME MESSAGE:

– Brain cells that 
“reflect” the actions 

of others –

2. The Connectome

‘You are your connectome’ 
Sebastian Seung, 2011

Syncytium or Network… or both?

Caenorhabditis elegans

5,000 connections
1970s-1986
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Diffusion Tensor Imaging of the Brain

- DTI -

2. The Connectome

TAKE HOME MESSAGE:

– A COMPLETE WIRING 
DIAGRAM OF THE BRAIN –
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3. Embodied cognition

Traditionally, the brain is thought of as 
the master controller – generating 
thoughts and actions by converting 
abstract representations of the world 
into commands for the body. 
According to a new theory, however, 
thoughts and behaviours are not 
produced by the brain alone, but are 
the result of dynamic interactions 
between the brain, the body and the 
environment.
Costandi. 50 Human Brain Ideas You Really Need to 
Know.

‘The body … serves to impress notions of external 
objects … and to recall and connect them interiorly … 

[It] is indispensable for thinking.’ 
Immanuel Kant, 1755

THE EXTENDED MIND THEORY (EMT)

‘Bodily states and action 
underlie cognition.’ 

American cognitive scientist Lawrence 
Barsalou, 2008

‘Where does the 
mind stop and the 
rest of the world 

begin?’

3. Embodied cognition

TAKE HOME MESSAGE:
– THE MIND IS A 

PRODUCT OF BRAIN, 
BODY AND OUTSIDE 

WORLD INTERACTIONS –
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4. Bodily awareness

Who am I, and how did I come to be who I am?

Self-identity is a complex phenomenon that consists of multiple components, 
including personality, memory and sexual and national identity. 

At the core of the self is something that most of us take for granted – the 
body, and our awareness of it.

Bodily awareness

Body ownership Agency and free will

1998 Matthew Botvinick and Jonathan Cohen describe the rubber hand illusion

A portrait of 
Henry Head, 
the pioneering 
English 
neurologist 
who first 
defined and 
used the term 
"body 
schema".

Beta-amyloid
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Hormones & ANS: the HRV
the Anorexic Continuum

Bomba M. et al. Heart rate variability in functional hypothalamic amenorrhea and anorexia nervosa adolescent patients. Fert Steril. 2012-S1

ECG records were analyzed according to
time-domain methods (i.e., related to the
variability of beat-to-beat, or NN intervals)
and to frequency-domain methods. For time-
domain, the following variables were
assessed: (t1) SDNN, the standard deviation
of NN intervals; (t2) SDANN, the standard
deviation of the average NN intervals; (t3)
rMSSD, the square root of the mean squared
difference of successive NN; (t4) pNN50,
numbers of pairs of adjacent normal beat
(NN) intervals differing by more than 50 ms
(NN50) given as the percentage of the total
number of NN intervals. For frequency
domain, spectral analysis was performed by
fast Fourier transformation and two frequency
components assessed: (f1) LF, low
frequency, and (f2) HF, high frequency;
moreover, (f3) the LF/HF ratio (LFHFr) was
calculated.

4. Bodily awareness

TAKE HOME MESSAGE:

– AWARENESS OF THE 
BODY IS CRITICAL TO 
THE SENSE OF SELF –

5. Free will

1964 Hans Kornhuber and Lüder Deecke 
identify the readiness potential 
1983 Benjamin Libet et al. report that the 
readiness potential precedes awareness of the 
intention to move 

2007 Patrick Haggard et al. discover the brain’s veto power 
2008 Researchers predict choices from brain activity up to 10 
seconds before actions 
2010 Study shows readiness potential can be detected 
regardless of which decision is made 
2011 Neurosurgeons identify motor cortical neurons that are 
activated up to 1.5 seconds before the will to act

‘We feel we choose, 
but we don’t.’ 

Patrick Haggard, 2011

Stanley Kubrick 1964 Dr Strangelove
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5. Free will

TAKE HOME MESSAGE:

– FREE WILL MAY BE 
AN ILLUSION –
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6. Sex differences

Ingalhalikar M, Smith A, Parker D, Satterthwaite TD, Elliott MA, Ruparel K, Hakonarson H, Gur RE, Gur RC, Verma R. 
Sex differences in the structural connectome of the human brain. 

PNAS, December 2, 2013 DOI: 10.1073/pnas.1316909110

Neuroendocrine interface
- SCN: circadian ryhthms
- Vasopressin (ADH) + Oxytocin  
- -releasing hormones (RH)
- Sympathetic control

Studies have looked at oxytocin's role 
in various behaviors, including orgasm, 
social recognition, pair bonding, 
anxiety, and maternal behaviors. 

the “cuddle hormone”
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DBI

Neurosteroids
(DHEAS)

Neurotrophins
BDNF

TSPO
+ DBI

BDNF: brain-derived neurotrophic factor
- Memory and synaptic plasticity

NT3 e NT4 (NT5)

Maturation
Extracellular proteases:
Plasmin, MMP7, …

The Inflammatory Reflex
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Delirium, a neurobehavioral syndrome
•Organic brain syndrome
•Acute brain syndrome
•Acute brain failure
•Acute confusional episode
•Reversible or Masked dementia

6. Sex differences

TAKE HOME MESSAGE:

– WE DON’T KNOW HOW 
MALE/FEMALE BRAIN DIFFERENCES 

AFFECT BEHAVIOUR –

7. Personality 

“Personality is the supreme realization of the 
innate idiosincrasy of a living being”

Carl Jung, 1934

five factor model (FFM) 
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The Role of the Catechol-O-Methyltransferase 
(COMT) Gene in Personality and Related 
Psychopathological Disorders
Montag et al. CNS Neurol Disord Drug Targets. 2015

SNP
Val158Met

Neuroanatomy of the self

Evidence from patients with 
frontotemporal dementia

B. L. Miller, MD, W. W. Seeley, MD, P. 
Mychack, PhD, H. J. Rosen, MD, 

Ismael Mena, MD and K. Boone, PhD 
Neurology. 2001

Methods: Seventy-two consecutive FTD patients were evaluated with neuropsychiatric, 
neuropsychologic, and behavioral measures. Patients were imaged with MRI and SPECT. Charts 
were reviewed by a social psychologist to determine patients who exhibited a dramatic change in 
their self as defined by changes in political, social, or religious values. The brain areas with the 
most severe atrophy or hypoperfusion on neuroimaging were noted.

Results: Seven of 72 patients exhibited a dramatic change in self. In six of the seven, the 
selective dysfunction involved the nondominant frontal region. In contrast, only one of the other 
65 patients without selective nondominant frontal dysfunction showed a change in self. 

Conclusions: FTD patients with asymmetric loss of function in the nondominant frontal lobe 
often exhibit a diminished maintenance of previously learned self-concepts despite intact 
memory and language. Normal nondominant frontal function is important for the maintenance of 
the self. 

FTLD
(Frontotemporal Lobar Degeneration)
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FTDP-17
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TDP-43

RNA Granules

Pre-mRNA

DNA

Ribosomal 
subunits

Translation Factors
Helicases

Decay enzymes 
Scaffold Proteins
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mRNA

TDP-43

FUS/LTD

RNP 
Complex

Neuron 
Nucleus Site of Protein 

Synthesis

RNP complex will 
be 

somatotopically 
driven to the right 
site of synthesis

C9ORF72
GGGGCC

1887 

1911 SCHIZOPHRENIA
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Normal Period

Psychotic Period

A: non psychiatric   B and C: schizophrenia Glantz et al 2000

Reduced spine density in prefrontal cortex pyramidal 
neurons of schizophrenia patients

7. Personality 

TAKE HOME MESSAGE:

– HOW DOES BRAIN 
STRUCTURE AND 

FUNCTION DETERMINE 
PERSONALITY? –

8. Brain-damaged patients
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“the study of H.M. by 
Brenda Milner stands 

as one of the great 
milestones in the 
history of modern 

neuroscience”
Eric Kandel, 2008

Henry Gustav Molaison, 1926-2008 
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BEC, 
Blood Ethanol 
Concentration

50-150 mg/dL (0.5-1.5 
g/L): euphoria, reduced 
concentration

150-250: ataxia and 
sleepiness

>400: coma, respiratory 
failure, death

Wernicke’s Encephalopathy

TRIAD

1 – Confusion (90%)
2 – Ataxia (87%)

3 – Ophtalmoplegia (96%)

Wernicke’s Encephalopathy

(Tarnówskie Góry, 15-05-1848 – Gräfenroda, 15-06-1905)

• Reduced B1

• Beri-beri, Korsakoff

• 1881 case series

• 1930 role of B1

Aneurin, (1926)

8. Brain-damaged patients

TAKE HOME MESSAGE:

– CASE STUDIES PROVIDE VALUABLE 
INSIGHTS INTO BRAIN FUNCTION –
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9. The theatre of consciousness

“We experience ourselves and the world as a constant 
flow of thoughts and sensations, but how the brain 

generates this stream of consciousness is a mistery.
According to one influential theory, consciousness is 

like a theatre...”
Costandi M. 

9. The theatre of consciousness

TAKE HOME MESSAGE:

– CONSCIOUSNESS IS 
THE SPOTLIGHT OF 

ATTENTION –

10. Consciousness disorders
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10. Consciousness disorders

TAKE HOME MESSAGE:

– AWARENESS IS IMPAIRED IN 
CONSCIOUSNESS DISORDERS –


