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 Neuropathology of MCI
-View from Relationships with Aging and Alzheimer’s Disease-

Department of Neurology, Ewha University Medical College. Seoul, Korea

The progression of cognitive impairment toward dementia of the Alzheimer's disease Is
gradual, and there 1s probably an intermediate or fransitional stage between healthy aging and
dementia of the Alzheimer type This transitional stage has received mild cogritive imapair-
ment (MCI) Whether MCI truly represents the prodromal or earliest clinical phase of Alzheimer's
dementia I1s the subject of many research. Current studies suggest that in many instances
early memory are associated with specific Alzheimer related neuropathological changes in
hmbic areas Many studies show evidences that there 1s sigrificant neuronal loss in selected
memory related structures of brains with MC1.
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Table 1. 18 PAale 4499 424 24

Bain voume 1,252 mL (100%)
Neuroglia 563 mL (45%)
Neuron 376 mL (30%)
Extracellular 250 mL (20%)
Vascular 63 mL (5%)

Standard neuron volume 17,200 pum? (100)
Axon 1,000 um® (6)
Dendnte 8,500 um? (49)
Terminal 6,000 um?(35)
Soma 1,700 pm® (10)

Numbers of neurons 4x10™

Total connection volume 338 mL

Cerebral volume 1,035 mL (100%)
Neocortex 106.5mL (97%)
Allocortex 285 mL (3%)

Corex surface area 165,800 mm? (100%)

Number of neuron per mm? 6,000

Number of neurons (n) 8.3x10°
Neocortical neurons 8.0x10°
Allocortical neurons 03x10°

Total connection volume 269 1 mL

Cerebellum voume 125 mL (100%)

Corex surface area 40,000 mm?

Number of neurons (n) 30x10°

Connection volume 331mL
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Table 2. 5 F4aHE A3afel Qa4 ¥4

Neocortex

**4.8 bilhon neurons project out of cortex

Commuissural. 300 milion axons
200 millions: in the corpus callosum
50 mithons anterior commissure
50 muflions* posterior commissures

Subcortical: 112 million projections
Thalamus (50 milhons), Striatum (50 millions),
Cerebelium (5 millions), Pyramidal tracts (2 millions),
Others (5 millions)

Association® 4.4 billion neurons
4.2 billion* mid-range axons
280 millions. long range axons

**38 7% of all projection neurons in the neocortex project to other
cortical regions, and only 0.3% are connected to the outside world
carrying input and output signals
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Stage 1 T e pathological alterations start n the transen-
torhinal region.

Stage II. Stage I plus modest mvolvement of the entorhi-
nal 1egion proper and the fwst Ammorn's horn
secto.

Stage III. Severe destruction of the transentorhinal and
entorunal region with “ghost™ tangles.

Stage IV. The neurofibrillary pathology makes nroads
into ‘he adpmming high order association areas of
temporal and insular cortex.

Stage V. LCestruction of neocortical high order sensory
association and prefrontal areas.

Stage V1. The pathological process even penetrates the

primary fields,
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