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Border system

The Limbic System

e The word “limbic” means "border".

*  Orngnally, the term “limbic” was used to describe the

border structures around the basal regions of the cerebrum.

* It separates the medial surface of the cerebral cortex from the

dienCCphalOn.Thalamus and related structure

* The term limbic system: describe both cortical areas

Cortex

2parts: (Limbic lobe) and (Subcortical structures), located mainly

in the medial and inferior regions of the cerebral

Temporal lobe

hemispheres.

*  Now structures beyond this border zone are also included

thalamus and hypothalamus Functionaity not anatomy



The Limbic System
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Fornix ©
O Corpus Callosum
Septum o— © Stria terminalis
Olfactory bulb ©

(smelt)
Hypothalamus C

Amygdala ¢

(Basic emotions)
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What Is The Function of the Limbic System?

It control a variety of functions including:

e Emotions.

* Emotion associated with sexual behavior.

* Behavior & Mood (happy, cry, laugh, sad, afraid,

aggression, depression).

e Motivation.

e Memory.

* Visceral & motor responses mvolved 1n (sex,

pleasure, hunger, and reproduction).

- OlfaCtlon . Smell function is cause it is close to uncus and smell center




The Structures of the Limbic System

The limbic system is composed of four main structures:

e Limbic lobe or cortex

Gray matter ma ly n medial surfac
temporal lobe of ¢ blhmph

. Amygdala.

. .
Hlp pocampus. Subcortical structures

e Fornix.__

e Septal area
Mammillary bodies.
* Anterior thalamic nucleus

*» These structures form connections between the

limbic system and the hypothalamus, thalamus and

cerebral cortex.




Limbic System
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The Limbic Lobe

e (C-shaped ring of grey matter on the medial surface of each
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Of temporal lobe

cerebral hemisphere, surrounding the corpus callosum.

It includes:

1. Subcallosal area.

It follow médial part of frontal Tobe
Callosall sulcus pass through it ACA (anterior cerebral artery)

3. ParahiE ocampal

In medial and ioinferior surface of te

4 N UIlCllS. In olfactory and smell function

So it plays important role in smell function

Tus.

ral lobe

A

2 . Cingu1 ate rus. Above corpus callousm suldus

Above it there is medial fionta]

Corpus callosum

Parahippocampal gyrus




" Parahippocampal gyrus
Temporal  Entorhinal area
lobe




The Subcortical Structures of Limbic System

1 o Hippocamp al formation « While parahippocampal gyrus is related to the cortex

y dala Follow basal nuclei and follow the temporal lobe — in the tail of caudate
Work inTear situations with sympathetic nervous system

3. Septal areas.

4. Prefrontal area.
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Cingulate gyrus

' Mammillary body '

Fimbria of fornix

Amygdala Parahippocampal gyrus | Hippocampus
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The Hippocampus

Follow the subcortical limbic system

It 1s a horseshoe paired structure, one in each

cerebral hemisphere.

It 1s a relatively large structure, about S'em n

length.

Site: It 1s a scrolled structure in the inferomedial

paI't Of the temPOI'al IObe.Inferior to it lies the parahippocampal and uncus




The Structures of the Hippocampal Formation

* Consists of three major parts:
1. The hippocampus proper, also called Ammon hon.

2 . The dentate gyrus Dentate nucleus in cerebellum — related to fine coordination

. . . .__.. _ If dentate nucleus is impaired — cause incoordination in fine activity motor
Fastigial nucleus in cerebellum — responsible for trunk coordination P v

globus and emboliform nucleus — responsible for muscle tone

3 The Sub lculum Cerebellar damage patient face muscle hypotonia

Upper motor neuron damage patient face hypertonia
dosy gy T @

Multiple sclerosis patient — damage of more than one system — so never face spasticity

Follow the limbis lobe (cortex)

* The parahippocampal gyrus: the cortex overlying

the hippocampal formation.

Follow the subcortical structures of limbic system



Parts of hippocampus

Ammon horn

Dentate gyrus

Subiculum

Parahippocampal |
gyms Cortex




Dementia is divided to cortical subcortical according to <
the atrophy frontal lobe, (pic) temporal, alzheimer .. .
Vascular dementia related to multiple stroke Any problem in it cause dementia ¢

Function of Hippocampus

Important in Alzheimer — related to long term memory storage

* It acts as a memory indexer by sending memories
to the appropriate part of the cerebral hemisphere
for long-term storage.convert from short tolong

* Formation, organization, and storage of memories.

* It 1s important m forming new memories and
connecting emotions and senses, such as smell and

sound, to memories.



The Fornix

* Fornix: It 1s C-shaped group of fibers connecting

the hippocampus with mammillary body.

* It consists of:
v Column.cose to mammillary body
v" Body.
v Crus.
v Fimbria.mose to hippocampus

* The Fornix 1s an important component of Papez

If cut by neurodegenerative disorder — cause dementia

C il‘c uit ,Like circle of Willis




Hippocampus and Fornix
Schema of Fornix

Body of forni

Columns of fornix

ommigsure of fornix

Crura of fornis

Fimbria of hippocampus

Amygdaloid bodies
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Amy g d a l a It is part of basal nuclei — in temporal lobe

Follow the subcostical structure of limbic system

(Amygdaloid Nuclear Complex)

* Site: almond shaped mass of nucle1
that lies deep to the uncus near the
temporal pole, close to the tail of the
— -~

*  Function: It is involved in:"rpanete sysiem

v" Fear,

v" Emotions,
v Anger,
v" Smell.
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Structures of Amygdala

DiVid ed illtO th ree maj or group § +Each nucleus has inputs and outputs
1. Basolateral nucleus,taera par
2. Central nucleus,mvetween1anas

3. Corticomedial nucleus.media part

Central nucleus (CeA) Corticomedial nuclei




Connections of Amygdala

Inputs: association areas of visual, auditory &

Area 1,2,3 postcentral gyrus

somatosensory cortices.

Outputs: hypothalamus & autonomic nuclei in

Autonomic CN — 10973

3 — edinger westphal nucleus (EWN)

the brain Stem . 71— superior salivary nucleus

9— inferior salivary nuclear
10 — dorsal motor nuclei of vagus nerve

Lesion: lack of emotional responses & docility.s




The Amygdala and its Projections

/E Brainstem Y
(Visceral nuclei,

Regulation of visceral reticular formation) [ ot - i N\
responses to stimuli Hypothalamus actory information

M t
' Nociceptive information emory system

% i Thalamus

Hypothalamus
Hypothalamus A
Reticular formation J /- N\

Hypothalamus

Medial

Reticular formation

Olfactory system
Association cortices

A 4

Limbic Cortex Sensory information ‘
(Visual, auditory,special

somglosensory) ( J
= Emotional affective
Prefrontal cortex response to smell and food
Attaching emotional Hippocampus

significance to stimuli

Thalamus

* 'BLA- basolateral nuclei of amygdala.
* “CeA - central nucleus of amygdala.
* (CM - corticomedial nuclei of amygdala.
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The Septal Nuclei

Follow the subcostical structures of limbic system

Site: are a small group of nuclei 1n the medial wall of

the frontal lobe, rostral to the anterior commissure

and bordering on the anterior horn of the lateral

ventricle.

Main connections:
v"  To Hypothalamus.
v'  To Habenular nuclei.

Function:

v' It is the pleasure zone.

v" Sexual feelings and feelings of orgasm.




Related to the fornix

The Papez Circuit or Network

 In 1937, Dr. James Papez, an American neuroanatomist,
proposed the 1dea that the experience of emotion
involved reciprocal interactions between the

diencephalon and the cerebral cortex.

Limbic system

If the connection damaged we gonna face dementia, problems in memory and emotions



“* The Papez Circuit included:

The output from the hippocampus through the fornix.
Termination of the fornix in the mammillary bodies.
Outflow from the mammillary bodies through the
mammillothalamic tract to the anterior nucleus of the
thalamus.

Projections from the anterior nucleus to the cingulate
SYrus.

Output from the cingulate gyrus back to the

hippocampus.

¢ The clinical aspects of the Papez Circuit: affected at an

carly stage of Alzheimer’s disease.



The Papez Circuit
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The Extended Papez Circuit

/ Association cortex

Preffontal

5

Clngulate cortex \
Thalamus
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Lesions Associated With Limbic Lobe Disorders

¢ Korsakoff’s Psychosis Wernicke’s-Korsakoff syndrome:

Related to alcohol addiction

“Triad of ophthalmoplegia, ataxia, and confusion”

* Eye signs: nystagmus, ophthalmoplegia.

* Ataxia: cerebellar and sensory ataxia.

* Cognitive changes: amnesia and confusion.

. ];ggvlvg:)ml;ﬁgr}gelgseeiggjlepsy: the hippocampus 1s a common
focus site 1n epilepsy, and can be damaged through
chronic seizures “Hippocampal Sclerosis”.

* Viral Encephalitis: as herpetic encephalitis. zsv-1

* Limbic Encephalitis: parancoplastic encephalitis. weeda1vig

* Alzheimer’s Disease: The hi]f)ef)%%aaﬁrﬁpus 1s one of the
first brain areas to show damage in Alzheimer’s disease

¢ Schizophrenia.



Alzheimer’s Disease

* s the most common dementia in the

world and is characterized by

neuronal loss and the presence of Neurofibrillary
tangles

Microscopically N€Urofibrillary tangles (abnormal tau

protein) and amyloid plaques.

 Itinvolves a gradual and progressive

loss of both msélﬁﬁtory and cognitive

function.

Oligodendrocyte Normal neurons

* The hippocampus and entorhinal

Neurofibrillary tangles characteristic

cortex are among the first structures of Alzheimer disease are visible in this
microscopic study.

which involved in AD.



Alzheimer’s Disease

This 1s a serious neuro-psychiatric disease characterized
by progressive loss of short-term memory followed

by general loss of other brain functions.

It 1s associated with progressive degeneration of

Pathophysiology

cholinergic nerve fibers in the brain including the

diffuse loss of the cholinergic projection between basal

nucle1 to the cerebral cortex, amygdala and

Loss of Ach — need cholinergis drugs to improve

hlpp Ocampus . the symptoms not to stop the progression

Anticholinesterase (cholinergic) drugs produce some

improvement but it does not stop the progress of the

disease.




Kluver-Bucy Syndrome

Bilateral damage of medial tempdrtal lobe

Kliiver—Bucy syndrome: 1s a syndrome resulting from
bilateral lesions of the medial temporal lobe
(including amygdaloid nucleus).

Memory loss an behavioral changes.

They have an increased appetite, increased sexual activity, and

visual agnosia.

Docility, with unusually low aggression.

Kliiver—-Bucy syndrome is more commonly found in
monkeys, where the condition was first documented, than in

humans.



