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Limbic system – outline

Introduction
- history

1 The amygdala and emotion
- theories of emotion
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history

- definition

Review of anatomy2

theories of emotion
- fear and fear conditioning

The hippocampus5y
- amygdaloid complex
- septal complex

pp p
beyond memory
- exploratory behavior and anxiety
- species typical behaviors
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Theories of hippocampal
function
- declarative memory

3 - home cage behavior

- episodic memory
- cognitive map
- relational memory
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Limbic system components – history

1878 P. Broca anatomical definition: grand lobe limbique (limbus = border, 
seam), structures at border between cerebral hemisphere and 
diencephalon: cingulate cortex  hippocampus and adjacent diencephalon: cingulate cortex, hippocampus and adjacent 
cortex, olfactory cortex and bulb

1928
1929

P. Bard
W.B. Cannon

hypothalamic theory of emotion: hypothalamus -> event 
evaluation, control of expression and experience of emotions 

1937 J. Papez Papez circuit of emotion: cingulate cortex -> 
hippocampus –> hypothalamus (mammillary body) -> 
anterior thalamus -> cingulate cortex 

, p p

1952 P. MacLean Limbic system (old mammalian brain) as interface between 
reptilian brain and new mammalian brain, includes prefrontal 
cortex and amygdala.

1957 B. Millner
W.B. Scoville

Patient H.M: identification of medial temporal lobe
structures as substrate of declarative memory -> a core 
component of the limbic system becomes the major target of 
cognitive neuroscience.
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Components of the limbic system
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Anatomy of the hippocampus - reminder
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Mesolimbic dopamine system

A8 RR
retrorubral nc

dorsal dorsal

dorsal
tier mesolimbic:

l  b  t  d l

mesocortical:
neocortex, subiculum 

A9 SNC
substantia nigra
pars compacta

A10 VTA
ventral tegmental area

ventral ventral

mesostriatal:
dorsal striatum  patch compartment 

ventral
tier

nucleus accumbens, septum, amygdala
dorsal striatum, patch compartment 

ventral ventral dorsal striatum, patch compartment 

cortical innervation primates: entire cortical mantlecortical innervation primates: entire cortical mantle

rodents: subiculum, entorhinal cortex, cingulate cortex, frontal cortex
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Amygdaloid complex - components

AA*
anterior amygdaloid

area

extended
amygdala

LBNC
laterobasal complex

unclassified
cell groups

Ce
central nc

La
lateral nc

IM
intercalated masses

LOT*
nc of lateral

olfactory tract

BAOT**
bed nc of accessoryke

 n
u
cl

ei

CEXA
central division
f t d d

ACo*
anterior cortical nc

PLCo*

central nclateral nc intercalated massesbed nc of accessory
olfactory tract

AStr
amygdalostriatal zone

l 
co

rt
ic

al
-l

ik of extended
amygdala

MEXAPLCo
posterolateral cortical nc

PMCo**
posteromedial cortical nc

APir*

Me**
medial nc

BL = B
basolateral nc

= basal nc

BM = AB
basolateral nc

= accessory basal nc

IMG
intramedullary gray

su
p
er

fi
ci

a MEXA
medial division
of extended
amygdala

APir*
amygdalopiriform

transition area

AHi**
amygdalohippocampal

transition area

y

BLV
ventral basolateral nc

*
**

olfactory amygdala
vomeronasal amygdala
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Extended amygdala

amygdaloid
complex

bed nucleus
of stria terminalis
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of extended
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of stria terminalis
SLEAC
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Amygdaloid complex - connections
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Septal complex - components
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Septal complex - connections

f
fornix

afferents (glutamate) from hippocampal formation to lateral and 
medial group, efferents (ACh) from medial group to hippocampus and 

fornix

st

neocortex

afferents (glutamate and GABA) from st
stria terminalis

sm

afferents (glutamate and GABA) from 
amygdala to ventral and lateral group

efferents from posterior group to habenulasm
stria medullaris

mfb
afferents to all components from hypothalamus, thalamus, 

efferents from posterior group to habenula

mfb
medial forebrain bundle

brainstem. Efferents from most components to 
hypothalamus, thalamus, brainstem
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