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's linked to cell death may be different in these various
diseases.

DEGENERATIVE DISEASES AFFECTING
THE CEREBRAL CORTEX

The major cortical degenerative disease is \Alzheimer
disease, and its principal clinical manifestation is dementia,
that is, progressivefoss of cognitive/function in dent of
t.!'le state of attention. There are many other causes of demen-
t1a, including the various forms of frontotemporal dementia;
vascular disease (multi-infarct dementia®? dementia with
Lewy bodies (considered later in the context of Parkinson

disease, the other Lewy body disorder]¥ Creutzfeldt-Jakob™

disease, and neurosyphilis"(both considered earlier). These
diseases also involve subcortical structures, but many of the
clinical symptoms are related to the changes in the cerebral
cortex. Regardless of etiology, dementia is not part of normal
aging and always represents a pathologic process.

Alzheimer Disease f/\/

Alzheimer disease (AD) is the most common cause of
dementia in the elderly. The disease usually becomes clinically
apparent as insidious impairment of higher intellectual func-
tion, with alterations in mood and behavior. Later, progressive
disorientation, memory loss, and aphasia indicate severe cor-
tical dysfunction, and eventually, in 5 to 10 years, the patient
becomes profoundly disabled, mute, and immobile. Patients
rarely become symptomatic before 50 years of age, but the
incidence of the disease rises with age, and the prevalence
roughly doubles every five years, starting from a level of 1%
for the 60- to 64-year-old population and reaching 40% or
more for the 85- to 89-year-old cohort.””*"*" This progressive
increase in the incidence of the disease with age has given rise
to major medical, social, and economic problems in countries
with a growing number of elderly individuals. Most cases are
sporadic, although at least 5% to 10% of cases are familial.

Pathologic changes identjcal to those observed in Alzheimer
disease occur in ahnos@imdividuals with_trisomy 21 who
survive beyond 45 years,~dnd a decline in cognition can be
clinically demonstrated in many. Although pathologic exam-
ination of brain tissue remains necessary for the definitive
diagnosis of Alzheimer disease, the combination of clinical
assessment and modern radiologic methods allows accurate

diagnosis in 80% to 90% of cases.

. Morphology. Macroscopic examination of the brain
‘shows a variable degree of cortical atrophy with
widening of the cerebral sulci that is most prohounced
in the frontal, temporal, and parietal lobes. With sig-
‘nificant atrophy, there is compensatory ventricul
enlargement (hydrocgphalus_ex vacug) secondary to
- loss of parenchyma (Fig. 28-34). The major micro-
- scopic abnormalities of Alzheimer disease are neuritic
. (senile) plaques, neurofibrillary tangles, and amyloid
 angiopathy. All of these may be present to a lesser;
~ extent in the brains of elderly nondemented individu-
als. The diagnosis of Alzheimer disease is based on a
‘combination of clinical and pathologic features.
Several different diagnostic methods have been pro-
 posed, which include evaluation Of;diff'erent regions

FIGURE 28-34 Alzheimer disease with cortical atrophy most
evident on the right, where meninges have been removed. (Cour-
tesy of Dr. E.P. Richardson, Jr.,, Massachusetts General Hospital,

Boston, MA.)

of the brain and various methods for estimating the
frequency of plaques and tangles.”*'* There is &
fairly constant pattern of progression of involvement
of brain regions: Pathologic changes (specifically
plaques, tangles, and the associated neuronal loss
and glial reaction) are evident earliest in the entorhi-
nal cortex, then spread through the hippocampal for-

mation and isocortex, and then extend into the

‘neocortex, 3139143 - L

Neuritic plaques are focal, spherical collections of
dilated, tortuous, silver-staining neuritic processes
{dystrophic neurites) often around a central amyloid
core, which may be surrounded by clear halo (Fig.
28-35A). Neuritic plaques range in size from 20 to 200
um in diameter; microglial cells and reacti{& astro-
cytes are present at their periphery. Plaquet can be
found in the hippocampus and amygdala as well as
~in the neocortex, although there is usually relative
sparing of primary motor and sensory cortices (this
also applies to neurdfibrillary tangles). Plaques can
~also be found in the corresponding regions of the
brains.of aged, nonhuman primates. The dystrophic
~neurites contain paired helical filaments as weall as
- synaptic vesicles and gbnormal mitochondria. The
- amyloid core; which can be stained by Congo red,
contains several abnormal proteins. The dominant
~component of the plaque core is AB, a peptide derived
‘through specific processing events from a larger mol-
‘ecule, amyloid precursor protein (APP), The two dom-
- Inant species of A, called Alfi) and Affi;~share an
- N-terminus and differ in lengti by two ahfino acids.
Other proteins are present in plaques in lesser abun-
- dance, including components of the complement
cascade, proinflammatory cytokines, muantlchyu%
motrypsin, and apolipoproteins\y '
- Immunostaining far A demonstrates.the existences,
in some patients, of amyloid peptide deposits in




lesions lacking the surrounding neuritic reaction.
These lesions, termed diffuse @ghaques, are found in
superficial pqrtions of c ra¥tortex as well as in
basal gangland cerebehar cortex. Diffuse plaques
appear to represent an early stage of plaque devel-
opment, based priararity-~on studies of brains from
individuals with{trisomy 2 In some brain regions
{cerebellar corte striatum), they persist as a
major manifestation of the disease. They may be
present in the brains of individuals with other clear-
cut findings of Alzheimer disease or in isolation. While
neuritic plagues contain both AB, and AB,,, diffuse
plagues are predominantly made up of AB,,."*4
Neurofibrillary tangles are bundles of filaments in
the cytoplasm of the neurons that displace or encircle
the nucleus. In pyramidal neurons, they often have an
elongated “flame” shape; in rounder cells, the basket
weave of fibers around the nucleus takes on a
rounded contour (“globose” tangles). Neurofibrillary
tangles are visible as basophilic fibrillary structures
with H & E staining but are dramatically demonstrated
by silver {Bielschowsky) staining (Figs. 28-358 and
28-35C). They are commonly found in cortical
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B, Congo red stain of the cerebrql
cortex showing amyloid deposi-
tion in the blood vessels and the

myloid core of the neuritic
plaque (arrow). C, Neurofibrillary
tangles (arrowheads) are present
within the neurons (H & E).
D, Silver stain showing a neu-
rofibrillary tangle within the
neuronal cytoplasm.

neurons, especially in the entorhinal cortex, as well as
in other sites such as pyramidal cells of the hip-
pocampus, the amygdala, the basal forebrain, and the
raphe nuclei. Neurofibrillary tangles are insoluble and
apparently resistant to clearance in vivo, thus remain-
ing visible in tissue sections as “ Hhost” or "Tomb-

stone” tangles long after the death of the parent
neuron.

i ;
Ultrastructurally, neurofibrillary tangles are com-
posed predominantly of paired helical filaments along
with some straight filaments that appear to have a
comparable composition. A major component of
paired helical filaments is abnormally hyperphospho-
rylated forms of the protein tau, an axonal micro-
tubule-associated protein that enha,nces microtubule
assembly. Other antigens include”MAP2 (another
microtubule-associated protein) and * Bubiquitin.
Tangleg are not specific to Alzheimer disease, being
found in other diseases as well. Paired helical fila-
ments are also found in the dystrophic neurites that
form rtions of neuritic plaques and in

u%h the affected gray matter as

ns._coursing th
europil threads.

1, t



FIGURE 28-36 Mechanism of amyloid generati

UNIT ti @ Diseases of Organ Systems

Cerebral smyloid angiopathy (CAA) |

invariable accompanimen

i Gram ..mmd.ﬂomﬁoﬂis the fo ‘
small (~5 um in diameter), clear ; FLLan. Of
plasmic vacuoles, each of w:;'h Intraneuronal cyto-

_ contai .
rophilic granule. While it occurs W uns an argy

_,, ith normal aging, i
'S Most commonly found in great abundan i

pocampus and olfactogp b in Alzheimer di
;lﬂnm o olfac disease.

_ Dodies )in Aizheimer disease.
are elongated, glassy, eGSinophilic bodies consisting

of *paracrys}alline arrays of beaded filaments, with
actin as their major componen TV-RLE ad most

commaonly within hippocampa pyr‘ .

ce in hip-

\
Pathogenesis and Molecular Genetits—1he pathogenesis

of Alzheimer disease as well as the temporal and pathophysi-
ologic relationships between the different morphologic
changes described are being intensively investigated. There
remains disagreement regarding the best correlate of dementia
in patients with Alzheimer disease. The number of neuro-
fibrillary tangles correlates better with the degree of dementia
than does the number of neuritic plaques. Biochemical
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with potential cleavage sites for three distinct enzymes {(a-

ield AB. In contrast, cleavage by B-secre

OOH - ’\ % Soluble fragment

on in Alzheimer disease. Amyloid

_ | . P~ and y-secretases
extracellular side of the protein into the transmembrane dom 1

secretase does not y

then aggregate and form fibrils. In either athwa
to the N-terminus of the protein. P "

muarkers that have been correlated with the degree of deteny
tia include loss of choline acetyitransterase. svnaptophysin
immunarea ivity, and  anivioid - bunden. Although - not
assessed by standand histologic methods. the best *':"‘ffd_a:?:
of sevenity of dementia appears 1o be with lass of synay
The inﬂiéhts from tamihal torms < o
however, that AS ts a critwal molevule i the pathe,
dementud » Atho-

Current understanding ot the principal ;x::n.m!ﬂth‘ pathe
genesis of AD is centered on he Pmmliw mdbmds LODRO
aﬁ:m@it&» 'r'i-a'dﬂ}',, fqrms __B-‘p‘t‘f«i_tf‘d.% Cﬂ" licits @ respanse
red. is relativelv resistant to degradauon, €l v neurotoXis:
from astrocytes and microglia, and <an hfdlff:; by R PP
The AP peptides are dti‘i“kmmugh b k?tbt:;tgis synthesized
is a protein of uncertaimrae lular func nﬁnd expressed on the
with a single transmembrane domain an !

cell surface (Fig. 28-36). A soluble form of APP can

activity termed Q-secretase; &
have been shown to have a-secretase actuvity.

‘ | ive rise to the
APP that have undergone this cleavage cannot give rise to

AP fragment (see Fig. 18-36). However, surface APP can alse

be endocytosed and may then undergo processing to generate

AP peptides that are less soluble and tend to aggreg‘at:au;z
amyloid fibrils. These are generated through cleavage 3 a8
N-terminal to the start of the rransmembrane domain DY a

precursor protein (APP) is a transmembrane protein

_ ) as shown in A. The A domain extends from th
ain. When APP is cleaved by a-secretase (B), sy ‘

| tase followed by y-secretase (C) results in prod
Intramembranous cleavage by y-secretase follows cleavag

bsequent cleavage by
uction of AB, which ca
e at a site located close



transmembrane domain by v-
tutively active in cells, and Y-

AB-HS

~Several gene loci have been identified for familial Alzheimer
disease (Table 28—2). The first of these was the gene for APP
on chromosome 21. The pathogenic mutations in the APP
gene all result in increased generation of AB. Furthermore, the
development of Alzheimer disease in individuals with trisomy
21 has been related to a gene dosage effect with increased pro-
duction of APP and subsequently AB. Two other genetic loci
linked to early-onset familial Alzheimer disease have been
1dentified on chromosomes 14 and 1; these probably account
for the majority of early-onset familial Alzheimer disease
pedigrees. The genes on these two chromosomes encode

highly related intracellular proteins, presenilin-1 (PS1) and
presenilin-2 (PS2). Even before these genes were cloned, it was
recognized that the cellular phenotype of these mutatigns was

an increased level of A generation, particularly A3 has
now become clear from studies of knockout mice, from

directed mutatagenesis of PS1 and PS2, from pharmacologic
studies, and from biochemical purifications that the prese-
nilins are a component of Yy-secretase and possibly are the
portion of a multiprotein complex containing the active pro-
teolytic site.'*” Thus, the genetic evidence strongly supports
the notion that the underlying pathogenetic event in AD is the
accumulation of Ap.

Distinct from these loci
Alzheimer disease, one allele (€4) of the apolipoprotein E
(ApoE) gene on chromosome 19 increases the risk of

Alzheimer disease and lowers the age at onset of the disease.'”
Individuals with the €4 allele are overrepresented in popula-
tions of patients with Alzheimer disease compared with
control populations, and their AP burden in the brain is larger.
ApoE can bind AP and is present in plaques, but how this allele
increases the risk for Alzheimer disease has not been estab-

lished. Other genetic loci involved in AD risk have been iden-, .
tified, including loci on chromosome 12, in or near the’
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enzyme called B-secretase (BACE-1) and cleavage within the

secretase. This process is consti-

; ) S€cretase appears to perform
f:)ther important mntramembranous proteolysis eventsf]includ-

Ing cleavage of Notch, a cell fate—determining molecule. Th

cleavage of Notch results in release into the cell of a o;-tioz
of the molecule that is involved in cell signaling anlil tran-
scriptional regulation.'” Both by inference and by direct
cXperimentation, it has been suggested that a similar function
can be attr_lbuted to a fragment of the C-terminal portion of
APP that is generated by the same cleavages that generate

in which mutations cause
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How AR is related to the neurodegeneration of AD, hcrwl it
is linked to the other pathologic features of AD such as tangics

and abnormal hyperphosphorylation of tau, and what a:g;
trols the stereotypic pattern of involvement of brain regions

* - . s
and the pattern of progresmmﬁﬂ remain open qustm
There are various lines of evidence indicating that :

aggregates of AP as well as larger fibrils are.dlrect! &"p ’
and can elicit various cellul onses, mdqdm :_
damage and alterations in (alcium homeostasis. In Juc thé
the reactions of other cell t;s in_the bsain inflyence
disease. There is evidence that th¢
accompanies A} deposition may
(through assisting clearance of t
injurious effects.'”* ">

Clinical Features. The progression of

slow but relentless, with a symptomatic ¢
more -than 10 years. Initial symptoms are :
other memory disturbances; with progression of the mseasei_ A
other symptoms emerge, including language deficits, loss I?
mathematical skills, and loss of learned motor skills. In the

final stages of Alzheimer disease, patients may become incon-

tinent, mute, and unable to walk. Intercurrent disea:'set often
hese individuals.

pneumonia, is usually the terminal event in t ual
While biomarkers for AD are still unavailable, there are indi-

cators that structural imaging can suggest which individuals
are at increased risk of progressing from a mild memory dis-

turbance to a diagnosis of probable AD."’

~webotir protective effects
he aggregated peptide) and

Alzheimer disease 18
ourse often running

’

Frontotemporal Dementias

These are a group of disorders that were first gathered
under a single broad term because they shared clinical features
(progressive deterioration of language and changes in per-
sonality) that corresponded to degeneration and atrophy of
temporal and frontal lobes. These entities have recently been
better understood through a combination of immunohisto-

chemical and biochemical studies as well as genetic
insighits, >

F htotemporal Dementia with Parkinsonism
inked to Chromosome 17 (FTD(P}-17)

As the name implies, this is a genetically determined dis-
order in which the clinical syndrome of a frontotemporal
dementia is often accompanied by parkinsonian symptoms. In
these families, the disease has been mapped to chromosome
* 17, 1n particular, it has been linked to a variety of mutations

‘Chromosome _ G?"e o Mutations/Alleles Consequences
2t Amyloid precursor protein {APP e Single missense mutations o Earlyonset FAD. .~ ..
| | A Double missense mutation = & 0" - “lxaeso g K R T e T e
_ utation = - - - Increased AB productionv” %
- 5 e - Increaseq Ap production¥” 0
* T | | Tnsomy 21 (gene dosage effect) == p SRR n N B
14 . ' , SR owTEE SR AR i S LR .:_~.."*l;?=-": ’-I-"- H -'l_*-r-'
Presenilin-1 (PS1) * Missense mutations e Early-onset F AD. |

Splice si i

i . ) 3 il o o | VRkee Sie mutations | - Increased AB production
- : ¢ ot proguction ..
19 Ap!thOprGtEin E {APOE) & AHB‘E 54 A 'ﬁp‘ T at Al e SN R e R

AD, Alzheimer disease; FAD familial Alzheimer disease

* increased risk of developn:ten;( of AD
Decreased age at onset of AD
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- sites of potential phosphorylation and exists in{six
¢ splice forms as the result of alternative splicing of exons
» 4pd 10. The protein contains either three or four c0pies}of
‘d{ the mlcrotubule binding domain depending on whether exon
10 is included (4 repeat tau) or not (3 repeat tau)

rau gene. Tau is a microtubule binding protein tha@

Morphology. There is evidence of atr
anq temporal lobes in various com;iﬁgc?gnzf 2:51 ttac.:
various de_grees. The pattern of atrophy can often be
predlct_ed in part by the clinical symptomatetogy. The
atrophic jon_s of cortex are marked b eu;'onal
loss an iosis as well as the presence of tau-
containt eurofibrillary tangles. These tangles may
contain either 4 repeat tau oF & mixture of 3 and 4

repeat lau, d C!ing on the underlying genetic basis
ea Nigral degeneration may also occur.
@ ; can also be found in glial cells in some

forms of the disease.

| P??hog?nesis and Molecular Genetics. The study of
families with frontotemporal dementia led to the recognition

tbat in some, but not all, pedigrees, there is linkage to muta-
tions in thd tau gene) The mutations fall into several broad

ategories: coding region mutations and intronic mutations
that affect the splicing of exon 10.”®" The intronic mutations
result in increased production of 4 repeat forms of tau. Coding

- region mutations appear to have several different conse-
~_ quences, including alterations in the interaction of tau with
Cicrotubules (mutations in exon 10 will change this interac-

tion only for 4 repeat tau) and altering the intrinsic tendency
to aggregate. Cfﬂ, 12 ng rﬁ'@
\/éck Disease &)j /b 1(”")
Pick disease (lobar atrophy) 1s a rare, distinct, progressive
dementia characterized clinically by early onset df behayioral

changes together with alterations in personality ({rop®al lobe

signs) and language disturbances ({ )-lobe signs).'*
»—sporadic, there have

While t cases of Pick disease are
been @milirﬂ forms identified and linked to mutations

Morphology. The brain invariabl “shows a pro-
nounced, frequently asymmetric, | a ophy of the

frontal and temporal lobes with cGnspicuous)sparing
of the posterior two thirds of the superior tempor

gyrus and only rare involvement of either the parieta
or occipital lobe. The atrophy can be severe, reducing
the gyri to a thin wafer (“knife-edge” appearance).
This pattern of lobar atrophy is often prominent
enough to distinguish Pick disease from Alzheimer
disease on mMacroscopic examination. In addition to
the localized corticahatrophy, there may also be bilat-
eral atrophy of the'‘¢audate nucleus and putamen.

On microscopic eg.;?ination, neuronal loss is most

in tau.

severe in the outer e layers of the cortex. Some of
the survivipg neurons show a cC aracteristic swelling
(Pick cells) or contain Pick lgp&es, which are cyto-
plasmic, round to oval, filamentous inclusions that are
only weakly basophilic but stain strongly with silver
methods. Ultrastructurally, these are composed of
straight filaments, vesiculated endoplasmic reticulum,

and paired helical filaments that are iIMMUuUNOCY10-
chemically similar to those found in Alzp€imer
disease and contain 3 yrepeat tau. Unlike theé neuro-
fibrillary tangles of Alzheimer disease, Pick bodies do

r&(}t«ﬁuwive the death of their host neuron and do not
ma

in as markers of the disease '7}0
\>J \

i ‘palsy (PSP)
Progressive Suprarj%clf?r sy \
r

This i 1lness chardctérized clinically by rruncal rigidity
e ilibri Yystonia; pseudabulbaﬁ

with dysequilibrium and éuchal | | _
palsy and abnormal speech;’ ocyl disturbances, including

vertical gaze palsy progressing to 1

ments; and mild_progresstv
onset of the disease 1s usually

decades, and males are affected app vice
quently as are females. The disease :s often fatal within 5 to 7

RN

Moirphnlogy. There is wides

the globus pallidtgwmic nucle
igra, iculi, eriaqueductal gray
ntate nucleudyof the cerebellum.y
fibrillary tangies are found in these atfectec :
Il as in glia. Ultrastructural analysis

ht filaments thatare composed of

in neurons as we

eveals 15-nm straig
fd' repeat tau.

Mutations in tau have @L;Z);m found in PSP. Analysis of

the tau gene has shown that there is an extended haplotype

(a series of polymorphic markers spread out along the gene
that are in complete linkage disequilibrium; that is, recombi-
nation events do not appear to occur between the sites). Of
the two haplotypes, one of them is strongly overrepresented
in PSP patients.'® How this haplotype influences the risk of

PSP is unknown.

Corticobasal Degene&l:; (CBD
This is a disease of the _with considerable clinical and

neuropathologic heterogeneity. The extrapyramidal signs and

symptoms result in this disorder’s also being grouped with
syndromes of basal ganglia dysfunction.

M_orphology. On macroscopic exaparatiomthere is
cortical atrophy, mainly of the kpotor, premoto

anterioarietal lobes. The regiOmTs-OF COlLE
severs=Tots -of-neurons—gliosis, and “ballooned”

neurons (heuronal achromasid) that can be high-
lighted witffimmunocytochemical methods for phos-
phorylated neurofilaments. Tau immunoreactivity has
been found in astrocytes {“tufted astrocytes”), oligo-
dendrocytes (“coiled bodies”), basal ga glionic
neurons, and, variably, cortical neurons.'**'*{Clusters
of tau-positive proeegses around an astrocyte (“astro-
cytic plaques”) the presence of tau-positive
threads in gray and’white matter_may be the most
specn‘ic pathologic findings of CBD:S“";’ﬁ The substantia
nigra and locus ceruleus show loss of pigmented
neurons, neuronal achromasia, and tangles. Similar to
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COUTSE. OF manitest as a single episade without subsequent
relanses. The iestons in Devic Jdiscase are similar in histologic
aTParandce o M although thev are considerably more
desITuctive. and grav marter involvement ot the spinal cord
can he striing. Another vanant, doute MS | Marbuirg formg,
ternds te occur invoung individuals and s characterized clin-
ica’™ by a fuiminant course during a peciod of several months.
Om pathologie examination, the plagues are large and numer-
aus, and there is widespread destruction of myelin with some
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ACUTE DISSEMINATED £

ENCEPHALOMYELITIS AND ACUTE
MNECROTIZING HEMORRHAGIG

ENCEPHALOMYELITIS

Arr Ssservirared encephalomsvelts—ADEM,
encephaiomvelits” Is § monophasic demyelinating) disease
rhat tTolows either a viral Infeclion oOf, Tarely, a viral ummau-
nizaton. Symptoms tvpically develop a week or two after the
antacedent infection and include evidence of diffuse brain
smvolvement with headache. lethargy, and coma rather than
focz] Andings. as seen in MS. Symptoms progress rapidly, with

a faral outcome in as many as 20% of cases; in thg remaming
pegents, there is complete recovery. LA
Argte mecrotizing hemorrhagic encephalomyelitis (ANHE,
acute hemorrhagic Jeukoencephalitis of Weston Hurst) 1s a
folminant ssndrome of CNS demvelination, typically affect-
ing voung adults and children. The illness is almost invariably
preceded bv a recent episode of upper respiratory infection;
somerimes. it is due to Mycoplasma pneumoniae, but often 1t
is of indeterminate cause. The disease is fatal in many patients,

i

but some have survived with minimal residual symptoms.

Morphology. iIn ADEM, macroscopic examination
of the brain shows only grayish discoloration around
white matter vessels. On microscopic_examination,
myeiin loss with relative preservation of axons can be
found throughout the white mattér. In the early stage
of the disease, polymorphonuclear leukocytes can be
found within the lesions; later, mononuclear infiltrates
predominate. The breakdown of myelin is associat

with the accumulation of lipid-laden macrophages.
ANHE shows histologic similaritjes with ADEM,
including perivenular distribuﬁo%f demyelination
and widespread dissemination tMroughout the CNS
isometimes with extensive confluence of lesions).

" However, the lesions are much more devastatrgtRart

é%)unda.. neutrophils, and scattere
ognizabie In
of demyelination.

The lesions of ADEM are similar to those induced by
immunization of animals with myelin components or with
early rabies vaccines that had been prepared from brains of
infected animals. This has_suggested that ADEM may repre-
sent an acute autoimmunefréaction to myelin and that ANHE
may represent 2 "variant, althoug mriciting anti-
gems have been identified.

&

@by the progressive loss of neurons
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myelin {with relative pPres
bodies) in a roughlyy
ontis and 10Ns e
griventricﬁl(ar and subpial regions. Lesions M 1o
more rostrally: it is extremely rare for the process sions
below the pontomedullary junction. EXITIPORERS. oo
occur in the supratentorial compartment. w*l‘fbdieved
appearance and apparent etiology. The condition 18

- LM SVET

‘1 - : natremia: " DOWEVEL
to be caused by rapid correctuon of hypon .

i A es attribute the disorder to

Jlternative pathogenetic hypothes o )
extreme sefum hgyperosmolaﬂty or other me*fcaboht, Il,lmngili ]
ance. The clinical presentation of central pontne m?si e
sis is that of a rapidly evolving quadriplegia: 12 O-E?J_Ir;
imaging studies localize the lesion TO The Das pontis. It occ e
in a variety of clinical settings, including a_lCOh‘O]_léIPT SEV s
q .electrolvte or osmolar imbalance. ancf%{_r_hotoplc liver tr‘aﬂ-t:)
plantation.”*""* <N G Cv_‘»"' | _
Marchiafava-Bignami disease 1s a rare disorder of myveln
characterized by relatively symmetric damage 10 the myehn
of central fibers of the corpus callosum and antenor

commissure. \"sr/ \y -
# ;"' i
Lo - LV d S

\v\;”“

These are diseases of gray matter characterized principally
with associated secondary
changes in white matter tracts. Two other general characteris-
tics bring them toggther as a group. First, the pattern of neu-
1 Yonal loss iskelectivd affecting one or more groups of neurons

while leaving others intact. Secoyhe diseases arise without
' ] without previous neuro-

logic deficits. neuropathologic findings observed in the
degenerative diseases differ greatly; in some, there are 1ntra-
cellular abnormalities with some degree of specificity (e.g.,
Lewy bodies, neurofibrillary tangles), while in others, there 1s
only loss of the affected neurons. It is convenient to group the
degenerative diseases according to the anatomic regions of the

Degenerative Diseases

CNS that are primarily affected. Some degenerative diseases

have prominent involvement of the cerebral cortex, such as

e b o S

AT o b . o e, g s

Alzheimer disease; others are more restricted to subcortical

areas and may present with movement disorders such as
tremors and dyskinesias. As genetic and molecular studies of
these diseases have progressed, there has been recognition of

shared features across many of the disorders.'””

A common theme among the neurodegenerative disorders

is the development of protell aggregategtha
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normal -cellular. mechanisms oI ¢
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ubiquitin-proteasome system. These
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aggregates can be recog-

nize@ histologically as inclusions, which often form the diag-
nostic hallmarks of these different diseases. The basis for

aggregation varies across diseases. For example, it may

be

directly related to an intrinsic feature of a mutated protein
(€.g., expanded polyglutamine repeat in Huntington disease),
a feature of a peptide derived from a larger precursor pmtem
(e.g., AP in Alzheimer disease), or an unexplained alteration

of a normal cellular protein (e.g., a-synuclein i
Parkinson disease). The agare - m
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