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HISTORY

® ARISTOTLE: People are thinking animals

® ROUSSEAU: Emotions are what makes
people special and gives us a reason for
living

® HIPPOCRATES: Brain is the site of emotions

® Emotion : Latin word EMOVERE = To stir up
or get agitated




OVERVIEW OF EMOTION

2 COMPONENTS
® MENTAL
® PHYSICAL

EMOTION INVOLVES
® COGNITION

® AFFECT

® CONATION

® PHYSICAL CHANGES: HYPERTENSION,
TACHYCARDIA, SWEATING
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PHINEAS GAGE (Sept 13,1848)
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BASIC EMOTIONS

BY EKMAN

® HAPPINESS
® SADNESS

® FEAR

® ANGER

® SURPRISE
® DISGUST

® THESE COMBINE TO YIELD OTHER
COMPLEX EMOTIONS




Theories of emotion

- James-Lang theory
 Cannon-Bard theory
» Schachter-Singer theory

e Current Theory




James lange theory

«  An emotional event
causes response in ANS

* This response is detected
by CNS to produce an
emotional experience

* * . . James-La

* Different emotional stimuli mmm
produces different bodily - @
response and lead to mﬂm ;;;tirng."

different emotions

Snarfing dog ANS arousal, Conscious fear
changes in body




Cannon-Bard Theory

Emotional stimuli
simultaneously produce

aresponse in the ANS Cannon-Bard
and in the cerebral e _

“I'm shaking and feeling
cortex atraid at the same time."

The emotional

ANS arousal
thanges in body|

L

Conscious fear

Subcortical
brain activity

Snarling dog

experience is the
combination of these
two systems




Schachter-Singer theory

* Cognitive arousal theory

* A two-stage theory stating that for an emotion
to occur, there must be (1) physiological
arousal and (2) an explanation for the arousal

* Emotions are produced when autonomic
arousal is noticed by the person. He/She tries
to come up with an explanation for the arousal
and depending on the explanation, label their
emotion.
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Cognitive

appraisal ﬂ

-

Schachter's cognitive
arousal theory

“This snarling dog
is dangerous
and that makes me

feel afraid." . 4
snarling dog

Conscious fea

ANS arousal,
thanges in body




Current Theory

* No single neural system produces emotions

* Different emotions may depend on different
neural circuits, but many of these circuits
converge in the same parts of the brain

* Emotion results from the interplay between:

The amygdala, hypothalamus,
brain stem & ANS
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BRAIN STRUCTURES THAT MEDIATE
EMOTIONS

Brain is involved in perceptions and evaluation of
situations that give rise to emotions

Dorsal ACC DMFFC

DLPFC

® PFC & ACC
® Hypothalamus

® Limbic system

Amygdala Ventral ACC

* Brainstem

DLPFC: Dorsolateral prefrontal cortex  DMPFC: Dorsomedial prefrontal cortex
VLPFC: Ventrolateral prefrontal cortex  ACC: Antenor cingulals conlesx

—

P



Prefrontal Cortex

® Represents goals and appropriate responses to
obtain these goals

® Left sided PFC activation increases goal directed
activities

® Right sided PFC activation causes avoidance
behavior

® Lesion to the right PFC: laughter, euphoria, and
moria or witzelsucht, a tendency to joke and
make puns

® |n treating depression, rTMS therapy targets the
left DLPFC




HYPOTHALAMUS

® Part of Diencephalon which lies below the
thalamus

® Forms the floor and lower parts of the lateral
walls of the 3rd ventricle

® Mainly acts through 3 systems

ANS ,endocrine system and the limbic
system




Limbic system history

® Paul Pierre Broca in 1878 described
The Great Limbic lobe or ‘le grand
lobe limbique’

® In 1937 James Papez wrote a paper
called ‘proposed mechanism of
emotion’ which elaborated it’s
putative role in emotion

® In 1952 Paul Mclean coined the term
“limbic system”




® Evolution of limbic system allows animals to
experience and express emotions beyond
stereotyped brain stem behaviors

® The cortical and subcortical structures
forming a ring around the brainstem




LIMBIC SYSTEM

COMPONENTS P

Limbic Cortex Cinguate gyrus

® Cingulate gyrus | e—

® Parahippocampal gyrus Em g Septun Fw
Hippocampal Formation gangha || tislamus ||
® Dentate gyrus |pothtams| Parsofactoy | ortotontal
® Hippocampus ‘Hlmﬂunw‘s—‘ —
® Subicular complex | Amygdala |

Amygdala R
Septal area W“F"W

Hypothalmus
Mamillary body
Ant. Nucleus of thalamus




Hippocampus

Hippocampus:
Leaming and Memory




Amygdala

Hippocampus:
Leaming and Memory

Amygdala:
Emotions and Aggression




Hypothalamus

Hippocampus
Leaming and Memaory

Amygdala:

Emotions and Aggression

Hypothalamus:
Hunger, Thirst
Temperature Control




Thalamus

Hippocampus
Leaming and Memory

Amygdala
Emotions and Aggression

Hypothalamus:
Hunger, Thirst
Temperature Control

Thalamus:
Relay Center for Sensory
Information




Pituitary aland

Hippocampus:
Learning and Memory

Amygdala:
Emotions and Aggression

Hypothalamus:
Hunger, Thirst
Temperature Control

Thalamus:
Relay Center for Sensory
Information




Limbic lobe

® Cerebral association area for control of behavior

® Two way communication and association linkage
between the neocortex and lower limbic
structures

® Essentially all behavioural patterns can be
elicited by specific portions of the limbic cortex

® Ablation of some limbic cortical areas can cause
persistent changes in an animal’s behavior
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HIPPOCAMPAL FORMATION

® Hippocampus, dentate gyrus,
subiculum and entorhinal cortex

makes the hippocampal formation

® Associated with long term memory




Hippocampal Anatomy

Aiveus Fimbria

Temporal hom

Choroidal
fissura

Hippocampal
fissure

Subiculum
Dentate gyrus

Parahippocampal
gyrus
Collateral

sulcus
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AMYGDALA

® Almond shaped structure
deep within temporal lobe

® Lies at the ant. end of the
hippocampal formation and
ant. Tip of inferior horn of
the lateral ventricle

® Consists of 14 nuclei

® Window of the limbic system

Amygdala

| Hippocampus




The Amygdala and AssociateBrain Circuits

Sensory cortex

}

/.’-D

Thalamus () @
Hippocampus
Sensory Amygdala
I.H'EEII'I. O

® o o p superior
Central Lateral  Bed nucleus of  golliculus

Stimuli gray hypo- stria terminalis
thalamus \
[ T N w

Emotional Autonomic Hormonal  Fear Potentiation

behavior responses  responses
e CREC AL PETCACH G P Fainos, Figess 18 08 Pe B0 © 0o e fassiains oo




Functions of amygdala

® Behavioral awareness

® Project into the limbic system one's current
status in relation to both surroundings and

thoughts

® Make the person’s behavioral response
appropriate for each occasion




® Bilateral amygdalectomy reduces fear and
aggression in all animals

® Electrical stimulation of amygdala: increased
vigilance or attention

® Fearful faces produce greater amygdala
activity than happy faces




Case S.M

* S.M., is a female patient first described in 1994

* Had exclusive and complete bilateral amygdala
destruction since late childhood as a consequence of
an extremely rare genetic condition known as Urbach-
Wiethe disease

* She has little to no capacity to experience fear in her
life, "woman with no fear"

+ S.M. has been studied extensively in scientific
research, and has helped researchers to elucidate the
function of the amygdala
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