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Topic 4: Diencephalon and Limbic System

Presented by:

Dr.Shaimaa Nasr Amin
Associate Professor of Medical Physiology

Dr.Shaimaa N.Amin, CNS, 2021

1

2



4/18/2021

2

Dr.Shaimaa N.Amin, CNS, 2021

Dr.Shaimaa N.Amin, CNS, 2021

3

4



4/18/2021

3

Dr.Shaimaa N.Amin, CNS, 2021

The Thalamus
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Thalamic Nuclei
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2-Specific thalamic 
nuclei

(Posteroventral, 
MGB, LGB, anterior 

thalamic nuclei)

1-Non-specific thalamic 
nuclei

(midline, intralaminar)
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1- It is a relay station for all types of sensation, 
except olfaction, on the way to their respective 
centers in the cerebral cortex. 

2- The thalamus also relays signals, concerned 
with motor function, from the basal ganglia and 
cerebellum to the motor areas of the cerebral 
cortex.

Functions of the thalamus
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Functions of the thalamus

3- It relays autonomic signals and those 
related to emotional reactions through their 
ways to the hypothalamus and limb system.

4- It also has a role in coding, storing and 
recalling memories.

5- Impulses from non-specific thalamic nuclei 
are concerned with excitability of the cortex.
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The Thalamic Syndrome

It is due to thrombosis of the arterial supply of 
the thalamus, which results in damage of the 
posterior thalamic nuclei, leaving the medial 
and anterior group of nuclei intact.
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The Patient presents with: 

1- Loss all sensation on the opposite side of the 

body.

2- Ataxia.

3- 2ry hyperalgesia.

4- Emotional disturbance.
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Hypothalamus
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Memory and synaptic Plasticity
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Forms of synaptic Plasticity

Short term Plasticity Long term Plasticity

Inhibitory
Postsynaptic

potential

Short term
facilitation

Short term 
inhibition

Long term 
potentiation

Long term
depression

Habituation
PTP

Sensitization
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1) Short term inhibition
Habituation

 Gradual loss of postsynaptic neuron response 
to a benign stimulus when it is repeated.

Ionic basis:

Gradual inactivation of Ca++ channels                                                                                                                     
in intracellular Ca++ chemical 
transmitter release.
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1) Short term inhibition
Habituation

 Repeated 
 Benign st.

habituation
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2) Short term Facilitation
1. Post tetanic potentiation 
(basis of immediate memory)

Continous discharge from the postsynaptic neurons 
for seconds to minutes after stoppage of brief
tetanizing train of impulses to a presynaptic neuron

Ionic basis:
Accumulation of Ca++ in the presynaptic neuron by 
the repeated stimulation                in the N.T. 
release.
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2) Short term Facilitation
1. Post tetanic potentiation 
(basis of immediate memory)

 brief 
 tetanizing PTP
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2. Sensitization (basis of short term memory)

Ionic basis:

Presynaptic facilitation.

Prolonged augmented response of the 
postsynaptic neuron due to application of a 
noxious stimulus accompanying a benign
one to which the subject is habituated 
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2. Sensitization (basis of short term memory)

 noxious st.
+ benign st. Sensitization

Dr.Shaimaa N.Amin, CNS, 2021

27

28



4/18/2021

15

Long term Plasticity

1. Long term potentiation 

Rapidly developing persisting enhancement 
of postsynaptic neuron response after 
repeated stimulation of presynaptic neurons.

It lasts for days or weeks.

Occurs in various areas of CNS especially 
in the hippocampus.
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Na+Glutamate

Glutamate

Na+

AMPANMDA

Ca++

Mg++Na+

Ca++ CaM
Ca++ cal Kinase II

++

NO
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Presynaptic neuron stimulation        prolonged 
depression of postsynaptic neuron.

2. Long term Depression  (LTD):

Occurs if presynaptic neuron stimulation   
depolarization of postsynaptic neuron less than 
20mv (threshold for NMDA receptors to open).

Ionic basis:
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Ionic basisStimuliType of S. 
plasticity

Inactivation of 
ch.++Capresy. 

 Repeated
 Benign

Habituation

++CaPresy. 
accumulation 

 Brief
 tetanizing

PTP 
(immediate m.)

Presynaptic 
facilitation

 Noxious +       
benign

Sensitization
(STM)

Activation of 
NMDA

 as PTP (brief & 
repeated)LTP

Closure of 
NMDA

Slower st. of 
presyn. n.LTD
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