BASAL GANGLIA

GLOBUS PALLIDUS COLLECTION OF SUBCORTICAL STRUCTURES

STRIATUM LOCATED DEEP WITHIN THE WHITE MATTER OF THE BRAIN

SUBTHALAMIC NUCLEI

SUBSTANTIA NIGRA S PAIRS OF NUCLEI

CAUDATE uoacus) STRIATUM

PUTAMEN

EXTERNAL SEGMENI) 6LOBUS
EXTRAPYRAMIDAL MOTOR SYSTEM INTERNAL SEGMENT | PALLIDUS
EUNCTIONS
- REGULATION OF INVOLUNTARY MOVEMENTS SUBTHALAMIC NUCLEUS
- TUNING OF VOLUNTARY MOVEMENTS
- MAINTENANCE OF POSTURE SUBSTANTIA NIGRA

GLOBUS PALLIDUS

- MADE UP OF AN INTERNAL SEGMENT (GPI) AND AN EXTERNAL SEGMENT (GPE)
- (COMPOSED OF INHIBITORY GABAERGIC PROJECTION NEURONS

CEREBRAL CORTEX

- NEURONS THAT PROJECT FROM THE STRIATUM TO THE
INTERNAL PART OF THE GLOBUS PALLIDUS - INDIRECT PATHWAY

VENTRIC =
T ND B A NEURONS THAT CONNECT THE STRIATUM

WITH THE EXTERNAL PART OF THE GLOBUS PALLIDUS - DIRECT PATHWAY
‘ THALAMUS
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MODULATION OF MOTOR PATHWAVYS
- (REATION OF SMOOTH AND PRECISE MOTOR ACTIONS
- INHIBITORY ACTION TO BALANCE THE EXCITATORY ACTION OF THE CEREBELLUM

SUBSTANTIA NIGRA

- SMALL MOTOR NUCLEUS, FOUND IN THE ANTERIOR PART OF THE MIDBRAIN
- FUNCTIONALLY IT IS CONSIDERED PART OF THE BASAL GANGLIA
- MADE UP OF THE PARS COMPACTA AND THE PARS RETICULATA

CEREBRAL CORTEX

THE PARS COMPACTA SUPPLIES THE STRIATUM WITH DOPAMINE,
AND IS AS AN INPUT TO THE BASAL GANGLIA

VENTRICLE
N THE PARS RETICULATA SERVES AS AN OUTOUT,
CONVEYS SIGNALS FROM THE BASAL GANGLIA TO THE THALAMUS
THALAMUS
Jo 2 SUBTHALAMIC NUCLEUS
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DOPAMINERGIC NEURONS
* « DOPAMINE

STRIATUM

CEREBRAL (ORTEX

- FOUND INSIDE THE INSULAR LOBE

- THE VENTRAL STRIATUM IS A PART OF THE LIMBIC SYSTEM RATHER THAN THE BASAL GANGLIA
- THE DORSAL STRIATUM IS A PART OF THE BASAL GANGLIA

- MADE UP OF THE CAUDATE NUCLEUS AND THE PUTAMEN

RECEIVES :
- INPUTS FROM THE CEREBRAL CORTEX

VENTRICLE - EXCITATORY FROM THE CEREBRAL CORTEX
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(OMPACTA THE SUBSTANCE OF THE STRIATUM

RETICULATA ] SUBSTANTIANIGRA  _ (OMPOSED OF PROJECTION NEURONS AND INTERNEURONS
- INHIBITORY NEURONS USE GABAERGIC > GABA

SUBTHALAMIC NUCLET

- BICONVEX PAIRED STRUCTURES FOUND WITHIN THE SUBTHALAMUS
- CONSIDERED A PART OF THE BASAL GANGLIA

FUNCTIONS
o MODULATION OF PLANNED MOTOR MOVEMENTS
smam@ G RECEIVE INPUT AND OUTPUT FROM THE GP AND CONTAIN
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CONNECTIONS

ALL THESE CONNECTIONS ALLOW FOR A REGULATION OF INVOLUNTARY MOVEMENTS

EFFERENTS (OR OUTPUTS)
MADE UP OF NEURONS THAT ARE DIRECTED TOWARDS THE THALAMUS AND BRAINSTEM
THESE ORIGINATE FROM
THE INTERNAL PART OF 6LOBUS PALLIOUS
VENTRICLE
s ) | THE RETICULAR PART OF THE SUBSTANTIA NIGRA
THALAMUS
SUBTHALAMIC NUCLEVS
(OMPACTA
RETICULATA jl SUBSTANTIA NIGRA

AFFERENTS (OR INPUTS)

MOVEMENT - FROM THE CEREBRAL CORTEX, THROUGH THE CORTICOSTRIATAL PATHWAY
(SKELETAL MUSCLE) - FROM THE SUBSTANTIA NIGRA

: - FROM THE THALAMUS

DOPAMINERGIC NEURONS
* « DOPAMINE

- THE AXONS OF THESE NEURONS FORM THE DIRECT AND INDIRECT PATHWAVYS,
WHICH PROJECT INTO THE GLOBUS PALLIDUS AND SUBTHALAMIC NUCLEI



UPCOMING MOVEMENT
CEREBRAL CORTEX

FUNCTIONS

RIMARY FUNCTION IS TO FINE-TUNE VOLUNTARY MOVEMENTS

RECEIVES IMPULSES FOR THE UPCOMING MOVEMENT FROM THE CEREBRAL CORTEX
PROCESSES THESE IMPULSES
(3)CONVEYS INSTRUCTIONS TO THE THALAMUS, WHICH SENDS THIS INFORMATION BACK TO THE CORTEX
() THE INSTRUCTIONS FOR THE FINE-TUNED MOVEMENT IS THEN SENT
. 10 THE SKELETAL MUSCLES VIA THE PYRAMIDAL MOTOR SYSTEM

. VENTRICLE PREVENTING
- UNWANTED MOVEMENTS TO START AND
REDUCING THE EXCITATORY INPUT FROM THE CEREBRAL CORTEX
THALAMUS
(OMPACTA
; RETICULATA J SUBSTANTIA NIGRA
OTHER FUNCTIONS INCLUDE:
- REWARD PROCESSING AND MOTIVATIO
oopa.wmmc NEURONS Movement © ) ggg SIR(? NP:‘ Aclfl N GNG ND MOTIVATION
«* DOPAMINE (SKELETAL MUSCLE) - WORKING MEMORY
DIRECT —— - EYE MOVEMENTS
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CEREBRAL CORTEX
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GABA-ERGIC NEURON

DOPAMINERGIC NEURONS EXCESSIVE

THALAMUS
SUBTHALAMIC NUCLEUS

CLINICAL ANATOMY =

PROTEIN "*+* el
CAGCAGCAG

HEALTHY GENE
10-26 REPEATS

HUNTINGION’S DISEASE

HYPERKINETIC MOVEMENT DISORDER
CHARACTERISED BY EXCESSIVE,
ABNORMAL AND INVOLUNTARY MOVEMENTS

TREATMENT
TETRABENAZINE - INHIBITS
UPTAKE OF MONOAMINES
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HUNGTINTON'S DESEASE GENE
PROTEIN 330 REPEATS

VENTRICLE
S CAUSE

GENETIC ERROR - CAG REPEAT ON CHROMOSOME 4P
- ABNORMALLY LONG HUNTINGION GENE LEADS T0 NEURONAL DEATH
IN THE CAUDATE AND PUTAMEN OF THE BASAL GANGLIA

(OMPACTA

RETICULATA ] SUBSTANTIA NIGRA

CLASSIC SIGNS AND SYMPTOMS

. DOPAMINE INVOLUNTARY MOVEMENT - INVOLUNTARY MOVEMENTS
— - COGNITIVE DEGENERATIVE 5
e - PSYCHIATRIC DYSFUNCTION NUNTINGION'S OISEASE BRAIN
e — 6LOBUS PALLIDUS
SUBTHALAMIC NUCLEI
SUBSTANTIA NIGRA
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EXTERNAL seemem) 6L0BUS
DOPAMINERGIC NEURONS i INTERNAL SEGMENT | PALLIOUS
«’ DOPAMINE (SKELETAL MUSCLE)

SUBTHALAMIC NUCLEUS
SUBSTANTIA NIGRA

CLINICAL ANATOMY

CEREBRAL CORTEX

VENTRICLE
STRIA @ B
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PARKINSONIAN

GAIT
PARKINSON DISEASE

’ SLOWED MOVEMENT
CLASSIC SIGNS AND SYMPTOMS g “%‘&2’”

- BRADYKINESIA
- RESTING TREMOR asymmerric restivg (2 ) 4./
- POSTURAL INSTABILITY TREMOR
- SHUFELING GAIT RIGIDITY
POSTURAL INSTABILITY REE2ING
c

MASK LIKE FACE

::\ THALAMUS
i 4 SUBTHALAMIC NUCLEUS
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I (1 " st ] SUBSTANTIA NIGRA SHUFFLING STEPS
ST N - RESULT OF NEURODEGENERATION OF DOPAMINERGIC NEURONS
IN THE SUBSTANTIA NIGRA PARS COMPACTA
DOPAMINERGIC NEURON MOVEMENT
¥ DOPAMINE (SKELETAL MUSCLE) - CLASSIC FEATURES OF PARKINSON'S PATIENTS:
- BRADYKINESIA,
RESTING TREMOR,
IRECT =====- RIGIDITY AND POSTURAL INSTABILITY - HYPOKINETIC MOVEMENT DISORDER
HEMIBALLISM TOURETTE SYNDROME
- HYPERKINETIC SUDDEN, REPETITIVE UNCONTROLLED MOVEMENTS
- INVOLUNTARY AND VOCALISATIONS CALLED “TICS"
- FORCEFUL MOVEMENTS OF THE
. IPSILATERAL ARM AND LEG TICS ARE ASSOCTATED WITH DYSFUNCTION OF PROJECTIONS FROM THE STRIATUM

LESION IN THE CONTRALATERAL SUBTHALAMIC NUCLEI
- STROKE

- TRAUMATIC BRAIN INJURY

- NEOPLASM

- VASCULAR MALFORMATION
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DOPAMINERGIC NEURONS
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coramn oner, AND RESULT IN INCREASED DOPAMINERGIC ACTIVITY
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