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Disease Primary Site of Damage

Parkinson (PD) Substantia Nigra
Huntington (HD) Striatum (Caudate/Putamen)
ALS Upper & Lower Motor Neurons

Table 2: Vitamin Deficiencies & CNS Effects

Condition Vitamin Deficiency
Wernicke Encephalopathy Vitamin B1 (Thiamine)
Korsakoff Syndrome Vitamin B1 (Thiamine)
Subacute Combined Vitamin B12

Degeneration

Key Pathogenesis

Alpha-synuclein (Lewy Bodies)

CAG repeats (HTT gene)
on chromosome 4

SOD1 mutation (some cases)
on chromosome 21,

Key Features

Mental confusion, Ocular signs,
Ataxia

Severe short-term memory loss

Spinal cord damage (Posterior/
Lateral columns)

Main Clinical Features

Tremor, Rigidity, Bradykinesia rosturaiinstabiiy

Chorea (jerky movements) &
Dementia

Muscle weakness, atrophy,
respiratory failure

Common Association

Chronic Alcoholism

Chronic Alcoholism

Vegetarian diet, Pernicious

anemia ,atrophic gastritis.



®* Movement control is accomplished by complex interactions among various groups of
1\] nerve cells in the central nervous system. |

® One such important group of neurons is located in the substantia nigra in the ventral

2 midbrain.

®* Neurons of the substantia nigra communicate with neurons of the basal ganglia by

liberating the neurotransmitter dopamine (DA).

® Such an interaction at the biochemical level is responsible for the fine tuning of an

organism's movements.
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disease after Alzheimer’s

disease (AD).
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\ PATHOGENESIS
1\] ®* PD is pathologically characterized by degeneration and loss of nigrostriatal

/ o [ (] o
dopaminergic innervation.
O
® PD has characteristic neuronal bstantia nigra
1 inclusions containing a-synuclein. (Lewy bodies). % Y.
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Diminished substantia

Whats a-synucleing2¢? nigra as seen in

Parkinson's disease




® Alpha-synuclein is a protein which is abundant in dopamine producing nerve

cells, normally cleared by autophagy.

\\) PATHOGENESIS /
\

O ® In Parkinson’s alpha-synuclein mis-folds and aggregates into clumps
called Lewy Bodies, due to failed clearance caused by defects in autophagy

& lysosomal degradation.
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— A’rap(i/dnesia

oss of p — Posbutal iwskloi‘i‘q "'pical clinical symptoms
- Of PD

® poor balance and motor coordination.
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Healthy patient 1 : Parkinson’s disease patient
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MICROSCOPIC FEATURES

® C: SN area reveals a dense network of melanin-pigmented SN neurons in the

healthy brain.
® D: most of SN neurons are lost in PD .

® E: Some of the remaining neurons in PD contain insoluble cytoplasmic protein

q g g r e g Clll-e S ( Lewy B O d i e S) . alpha-synuclein mis-folds and aggregates into clumps
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* Usually progressive, resulting in death after an average 15 years.
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* Mutant protein aggregates are potentially injurious.
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® Presymptomatic phase

® Diagnostic phase:

s) and dystonia

-

Hypokinetic phenotypes ent), gait disturbance, imbalance

‘/Coni’rive dysfunction: poor executive function and speech impairment

Neuropsychiatric: depression and suicidal ideation *
O
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ersible loss of motor function

muscle weakness and wasting and u ’ri’r_ely death, usually due to respiratory

failure
@)
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ding corticospinal

® Death of anterior horn ce otor neurons) with loss of innervation causes

atrophy of skeletal muscles.
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Hyperreflexia

= Lower motor neuron spec yns and symptoms
* Skeletal muscle weakness and wasting -
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responds only to vigorous

‘/hyerg ycemia can on, stupor and eventually coma.

v/ Certain vitamin deficiency: B12, thiamine.
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Common in chronic alcohol S o thiamine deficiency
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1\] CLINICAL FEATURES g
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O
®* Wernicke encephalopathy:
v -
Mental status abnormality (1obiat Confsion
1 v’ Ocular abnormalities O pthaimplagia

v Ataxia. Ataxia

® Korsakoff syndrome:

v profound anterograde amnesia and temporally graded retrograde amnesia .
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paired abs (IF) complex: pernicious anemia /
atrophic gastritis. |

® Clinical features

® %
O ™ Progressive sensory abnormalities, ascending paresthesia's, weakness, ataxia, loss of /

sphincter control and gait impairment . o wemicke enctmalol’a%
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