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INFECTIONS OF THE CNS

* The brain & its coverings can be affected by many infectious
agents, some have a relative or absolute predilection for the
nervous system (e.g.(rabies), others can affect many other

organs as well as the brain/(e.g., Staphylococcus aureus).
“band poliomyelibis.

* Damage of the infectious agents to nervous tissue may be
the consequence of: P MO ahucKs newon evglia cells.

1) Direct injury by the infectious agent to neurons or glia, or
2) Indirectly, through the microbial toxins, or through the
Destructive effects of the inflammatory response, or the
Influence of immune-mediated mechanisms. 3
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= The 4 Routes of entry of infectious agent to the CNS are:
6 o250e 13 Rackelio) osteo myditis )\ 2W2)

Arterial blood spread is the most common route of entry.
etrograde venous spread through the anastomoses between

veins of the face & the venous sinuses of the skull, can occur.™

(2) Post-traumatic direct implantation of microorganisms
through introduction of foreign material.
® In rare cases, it can be 1atrogenic, as when microbes are

introduced with a lumbar puncture needle— subaehnoid y (3 gl §-3,
Ak needle J) B b ax ST |

(3) Local extension from an established infection in the skull
or the spine. The infection may originate from:

(1)air sinus, mostly mastoid or frontal; (2) infected tooth;
congenital malformation, such as meningomyelocele

(4) surgical site in the cranium or spine causing osteomyelitis

———

(OM) = bone erosion & spread of the infection into the CNS;
adiacentdara. ) oo 'f", nhechions § boved uo s (oo (Cranio Fomy ) Sm o 4y wi U
()4) Peripheral nerves can serve as the path of entry of a few
pathogens, in particular viruses, e.g., rabies & herpes zoster.
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Epidural (extradural) & Subdural Infections

Both can occur, usually throughtdirect local spreaﬂ)to cause:
(I) Epidural abscess commonly associated with OM, arises
from an adjacent focus of Infection, such asinusitis or a
surgical procedure (e.g., craniotomy).

Spinal eDIdULaJ_aDSQESSW spinal cord compression,
which is an important)neurosurgical emergencys\ replegia o gyad: -

(I1) Subdural abscess, which can produce mass effect.. “pl«jie
© The underlying arachnoid & subarachnoid spaces are )

usually unaffected.  %uhacranial  + surounding Hissue | &2l &
pressare .

® Thrombophlebitis may develop in the bridging veins that
cross the subdural space abscess, resulting in venous
occlusion & infarction of the brain. o o

" psubdwral a \ocezs% — (3'\ :(gj ™ \oC\QV\P hebitis —s venoud o cc\ AN —> w\gm\{e)n an og‘

* Symptoms m?élude ) those referable to the source of the b@in

infection. Most patlents are (2) febrile, with headache & neck

stiffness, & It unireated may develop (3) focal neurologic )
signs, lethargy, & coma. meningibis . ) gent=l -3 P2 ¢

© mpt treatment {including surgical drainage},

comple covery is usual. 4 perbiehic -
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AV Meningitis
* Meningitis means inflammation of thelleptomeninges
(arachnoid & pia mater) & CSF within the subarachnoid space.

Spread of the infection from the meninges into the adjacent
brain results in inflammation of both ([nenlng“eﬂ‘C’eTo‘ﬁ’an'Q)

% /nfectious meningitis is broadly classified, on the basis of
the characteristics of inflammatory exudate on CSF
examination & the clinical evolution of the illness into:

(1) acuz‘e pyo }?en/c (usually bacterial), (2) aseptic (usually
V|ral & (3) chronic (usually TB, spirochetal, or cryptococcal).

Acute Pyogenic (Bacterial) Meningitis
There /s arelationship between the age of the patient & the
most common causative organisms:

* Inlneonates\ Escherichia coli & group B streptococci;
*n elderly, Strep. pneumoniae & Listeria monocytogenes;

*|n adolescents & in young adults, Neisseria meningitides
with occasional clusters of cases representing public health -

concerns. YM\Q\JJJ(S\)J&@M@QS




» All patients typically show (1) systemic signs of infection
superimposed on clinical evidence of (2) meningeal irritation

& neurologic impairment-including, headache, (mkstrffn/es%qm
photophobia, irritability, & clouding of consciousness—sconfusiontaels
%’;@CSF exam. is essential for dlagn05|s It reveals an:

T pressure +T neurophils +T protein & ¢ glucose. Bacteria may
He seen on r can be culture.

2 If untreated, pyogenic meningitis can beatal) but effective
antlmlcroblal agents have markedly reduced the mortality.

B\

»Grossly, in acute meningitis, there is an:
(1) Pus or fibrinous exudate within the subarachnoid space

covering the surface of the brainy(F23-16A &1-6 & 9- 13%r
(2) Congested BVs. vely cevele. —> ™ e under suyTace of the

® When the meningitis is fulminant, the inflammatory cells N{“
infiltrate the walls of the leptomeningeal veins & may spread i
Into the substance of the brain|(foca |

or the inflammation may extend to the ventrlcles producing

[ventrl ulitisy
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el
F23-16: CNS Bacterial
infections.
A, Pyogenic meningitis.
® A thick layer of white pus
covers the brain stem &
cerebellum.

B, Two cerebral abscesses
in the frontal white matter
(arrows) .

Q: What is the possible
route of infectjon in this
case? RJoo

————
/?




F 1-6: Purulent meningitis.

Brain under surface showing
- thick yellowish green

purulent exudate (Pus) filling

the subarachnoid space over

the brain-stem & cerebellum.

.mge,{io/(uvxc‘xe() Suv?‘ucq\ 3 pw& 3) d—“ )‘3%“»,& \)
o \’Me Youn . -

¥ The patient had acute
meningitis caused by
staphylococcus aureus.

1.6 Purulent meningitis



F 9-13: Acute purulent
meningitis: brain.

This shows the undersurface
of the brain of a 5-month-old
boy. The surface is covered
by a shaggy greyish-green
purulent pus. mofe than 307 o%-tre
bYain is covered \33, pud-
» A recent ventriculo-atrial
shunt had been inserted for
an obstructive hydrocephalus
secondary to a
craniopharyngioma.
The causative bacteria was

Streptoccous pneumoniae.
9.13 Acute purulent meningitis: brain —P




H H, neutrophils (pus) fill the entire subarachnoid space (&
4.7) in severely affected areas, or may be found predominantly
around the Igp_tamﬂmngaa_LBMs In untreated meningitis, Gram
stain reveals varying numbers of the causative orgamsm
Bacterial meningitis may be associated with:

(1) Brain abscesses\(F23-16B).

(2)| Phlebitis)(inflammation of veins) may al

may also lead {0
thrombosis & venous occlusion & hemorrhagic infarction of the
underlying brain,  njory to fhe endo fhdliam —55 vembasis

, Aseptfic (viral) Men/ng/t/s
@%an acute onset iliness, character|

Jirritation, fever, & alterations of consciousness. The clinical

course isessyulminant than in pyagenic meningitis, usually
self-limiting, & most often is treated symptomatically.—> -1 3laxy

9" @3 shows *dymphocytes) . S protein elevation ¥
¥ ADglucose content & €N acterla

)% of cases, a virus can identi led, most commonly an
enterovirus.
» Grossly, brain swelling can be seen in some instances.
B H, the leptomeninges are either normal, or show mild to

moderate infiltration by lymphocytes. pyeg e e Y oSe




H 4.7: Acute pyogenic (purulent) meningitis. Brain X120.
Brain surface on the right & is covered by pia. eThe small BV on

the surface of the cerebral cortex (thick arrows) are markedly
dilated. e The arachnoid membrane (double arrow) is infiltrated
by a|blue line of basophilic neutrophlls) e The subarachnoid
space (between pia & arachnoid) is filled by thick layer of

neutrophlls (pus ceIIs thm arrow) &m;ands_

i . " ’,

Arachnoid :

Fibrin




Chronic Meningitis : Tuberculous (TB) Meningitis

* Usually presents withfgeneralized symptomsjof headache,
malaise, mental confusion, & vomiting.

*@Sﬁ@%ﬁ/s: e moderate T in mononuclear cells, or a mixture
of polymorphonuclear & mononuclear cells;

e markedly elevated T protein level &

e the glucose content typically is moderately reduced or normal.

0"
) \,:7

» Grossly:(1) There may be discrete white granulomas
scattered over the leptomeninges, these granulomas may

encase the cranial nerves leading to their paralysis.

(2) Arteries running through the subarachnoid space may show
iInflammatory infiltrates in their walls & marked intimal - )Lﬁu 29
thickening (obliterative endarteritis) which may cause '“"
paranchymatous ischemia of brain fissue.

(3) The TB meningitis m read thr
choroid plexuses & it may also result in a well-circumscribed
intraparenchymal (brain) (nass)(fuberculoma).
(4) Chronic TB meningitis causes arachnoid fibrosis, which may

prodl:@coe hydrcx:ephaIUS<F9 14). | ftesis wrl) whedee with CSF Fow.
2 ormmunic ine|_

—_—




H H, there are typical well-formed granulomas (with/without
caseation) with giant cells, or there may be a mixtures of
lymphocytes, plasma cells, & macrophages.

Similar findings are observed in tuberculomas within the brain.

Neurosyphilis
* Neurosyphilis is manifestation of tertiary syphilis.
* Neurosyphilis include 4 lesions:

(1) Paretic neurosyphilis (General Paralysis of Insane, GPI),
caused by invasion of th allidum &

manifests as(insidiousy progressive loss of mental ‘fphyglcaj
functions with moaod alterations (including delu5|ons 0
grandeur), terminating in severe dementia. hlele

H H, there is parenchymal damage particularly in the(fronta!)

lobe, characterized by foss of neurons With proliferation of
microglia & gliosis.




9.14 Leptomeningeal fibrosis: brain

a'/C',V\GV\o\& + P 0“\2"
F9-14: Leptomeningeal

fibrosis: brain.

% Organization & fibrosis of
exudate (in pyogenic or TB
meningitis) cause marked
fibrotic thickening of the
leptomeninges over the base

of the@erebrmttlaﬂln-stem
seen in this patient—swe:-

“® Effects? CQVQb;;\qm-

fibrous scarring may:
(I) compress cranial nerves,
leading to[paralysis] &

(I1) obstructs the CSF flow
causing communicating

@drocephalu@



2
(#) Tabes dorsalis (B 4.31) results from damage to sensory

nerves in the dorsal roots of the spinal nerves, producing
1(%) loss of pain & sensation, leading to skin & joint damage
(Charcot joints); &

(2) loss of deep joint position sensation result in locomotor
ataxia &
(3) absence of deep tendon reflexes.

é?D(EH, there is loss of axons & myelin in the dorsal roots, with
Zatroghxiin the dorsal columns of the spinal cord.

(3) Meningovascular neurosyphilis is a major manifestations

of neurosyphilis, it is (1meningitis, usually involving
the base of the brain & sometimes the cerebral convexities &
the spinal leptomeninges, & as in TB meningitis, there may be
an associated (2) obliterative endarteritis. (Thickening of Hreintima).
(4) Gummas (yellow necrotic mass surrounded by plasma
cells) may also occur in the meninges & brain.




0 4.15: Tabes dorsalis: Spinal cord X11. SC section through

L4 segment, stained by the Loyez for myelin, showing an area of
pallor in each of the posterior columns (thick arrows) in the
middle root zone, caused by the loss of the myelinated fibers;

causes loss of pain & deep sensations in the muscles & joints of
the legs with ataxia & absence of deep tendon reflexes.




Parenchymal Infections
* Most microbes (virus to parasites) can potentially infect the

brain. Different pathogens have different patterns of
involvement (although the distinctions are not absolute). .
In general, viral infections produce the most diffuse —'>&

involvement, bacteria (when not associated with menlngltls)
produce the most /ocalized, & other organisms give more “A\m&
mixed patterns. In patients with underlying immunosuppression,
more widespread involvement with any agent is(typicany

R Brain Abscesses (F 9-11)
@ Brain abscesses are nearly always bacterial infections;
arise by:

e Direct implantation of organisms (open skull{#)fracture),

e Local extension from adjacent infected foci (mastoiditis,
sinusitis, or(skull base fracture communicating with smuseg) or

e Hematogenous spread (F23-16B dsually multip )

abscesses, from a primary site in the heart, lungs, or distal
bones or after tooth extraction. e Hests ( CNST 3WLSs

oo vy hea of Bhimewweo.
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F23-16: CNS Bacterial
infections.

A, Pyogenic meningitis.

® A thick layer of pus covers
the brain stem & cerebellum.

B, Two cerebral abscesses
In the frontal white matter
(arrows) .

Q: What is the possible

route of infection in this
case? Hemakogenud (B los )

Lom heart, lung ov OM .



® Predisposing conditions for hematogenous infection include:

®Acute bacterial endocarditis;
e Cyanotic congenital HD, in which there is a right-to-left shunt

& loss of pulmonary filiration of organisms; &
e Pulmonary sepsis, i.e., bronchiectasis & lung abscess. gy

» Abscesses are destructive lesions, & patients almof,,t po\*mwg
iInvariably present clinically Wlthayjul\ aak & eins Yo
(1) progressiveEQ deficits; & (2) signs of 1t ICP. I3 b fram — It

\lem’ﬂ( de—aorha

* CSF white cell count & protein level are raised (?), but thet-bin
glucose content is normal.

e A systemic or local source of infection may be apparent.

Effects & complications: - p‘f@ﬂ
@ (1) the 1 ICP can be fatal, &

(Il) abscess rupture can lead to ventriculitis, meningitis, &
venous sinus thrombosis.

© Prognosis: Q/Vlth 1 surgery & antibiotics, the previous high
mortality rate is reduced)




maS}odrhSJ/ﬁ, Ll as 5L
F 9-11} Chronic brain ab?sfgess In the inferior part of the

(temporal lobe) with an irregular ragged cavity, the inner wall of
which is lined by greyish-green m The abscess is

1le consisting of granulati)n tissue &

enclosed b
R \ .0

chronic suppuratlve otltls D& m
_brain abeess
L@i Jb E

Sibroblasks )

9.11 Chronic abscess: brain



>GROS&§LY, Abscesses are discrete (isolated) lesions, with
central liquefactive necrosis & surrounding fibrous capsule
-11). @ H, there is qa)central necrosis, surrounded by
granulation tissue that is responsible for the marked edema,
fibrous capsule & a zone of reactive gliosis.

e Viral Encephalitis

Q/alral encephalitis is a parenchymal infection of the brain that
Imost invariably associated with meningeal inflammation
(meningoencephalitis). While different viruses may show
varying patterns of injury, (F23-17A, B), the most characteristic
B histologic features are: . &

(1) perivascular & parenchymal mononuclear cell infiltrates,

(2)imicrogliallnodules) & - Jwd 7530t § A micvedlia )
(3) neuronophagia;"cﬁ? viruses may form

(4) inclusion bodies.
* The CNS is particularly susceptible to viruses such as rabies
& polio. Some viruses infect specific CNS cell types, while
others, because of their routes of entry, preferentially involve
‘particular areas of the brain (such as medial temporal Iobes;~
limbic system)




F23-17: CNS Viral infé‘%f)ions. Characteristic findings of viral

meningo-encephalitis include (A) {pefivascularcuffsion
(ymphocytes)& (B) microglial nodules. (C) Herpes encephalitis

showing extensive destruction offinferior frontal & anterior *#*
temporal IobeQ @ HIV encephalitis. Note the microglial

nodule & multinucleated giant cell.

@© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com



* [n addition to direct infection, the CNS can also be injured by
immune mechanisms after systemic viral infections.

* Intrauterine viral infection may cause congenital
malformations, as occurs with rubella. a Qb el

Arboviruses

Arboviruses (arthropod-borne viruses) are an important cause
of epidemic ence Is; the more commonly encountered

fypes are Eastern & Western equine encephalitis & West

Nile virus.

% Animal hosts act as disease reservoirs for the
arboviruses, which are mostly transmitted by * mosquitoes.
* CSF is: e colorless, e slightly 1+ pressure, o 1t protein level,
e initially, a neutrophilic, that rapidly converts to lymphocytes;
but e sugar content is normal. el wmeningitis S\ (uis

B H, there is e perivascular lymphocytic cuff

menlngoencephalltls (F23-1/7A), Multifocal gray & white matter
necrosis with eNeuronophagia & ¢ Microglial nodules(F23-
17B). In severe cases there may be a e necrotizing vasculitis
with associated focal hemorrhages




Herpes Simplex Virus Type 1

Produces encephalitis that occurs in any age group but is *

most common in children & young adults. posle:l,< ol oia
% m some patients have previous oral herpetic lesions.

* Commonly causes alterations in mood, memory &

behavior reflecting the involvement ot frontal & temporal lobes.

» Grossly, there is necrotizing & hemorrhagic »
meningoencephalitis, starting in & most severely involves, the
inferior & medjal regions of the tempora/ lobes & the orbital gyri

€07 the frontal | F23-17C). Cowdry type A intranuclear
viral inclusion bodies can be found in both neurons & glia.

Herpes Simplex Virus Type 2

CNS Infection usually manifests (1) in@adults as(meningitis;)
while (2) disseminated severe encepha alitis occurs in many
neonates born by vaginal delivery to women with active
primary HSV Type 2 genital infections.

&The dependence on route of delivery indicates that the infection
Is acquired during passage through the infected birth canal

rather than tmnsplaae.nia% KPR RO PR AR




Varicella-Zoster Virus (Herpes Zoster)

* Varicella-zoster virus (VZV) causes chickenpox during its

primary infection, usually without any evidence of neurologic
Involvement. The virus establishes...

* |latent infection in neurons of dorsal root ganglia;

* Reactivation in adults manifests as a painful, vesicular skin
eruption in the distribution of one or a few dermatomes
(shingles), usually a self-limited process, but there may be a
persistent pain in the affected region (post-herpetic neuralgia)

*\VVZV may cause a granulomatous arteritis, which may cause
infarcts. In immunosuppressed patients, acute herpes zoster
encephalitis can occur. Inclusion bodies can be found in glia
& neurons.

Cytomegalovirus (CMV)
* CMV infects the CNS in fetuses & immunosuppressed

patients. e In utero infection cause severe brain destruction
in the periveaf['|maLa£gal with necrosis, followed by
(microcephalypand calcification. ¢ CMV is a common
opportunistic viral pathogen in individuals with AIDS.
~> ~‘&/LO.\"\_.|?_).)J‘;D




H H, subacute CMV encephalitis is associated with
inclusion-bearing cells, is the most common pattern of
Involvement in the immunosuppressed patient. Although any
type of cell within the CNS can be infected by CMV, there is a
endency for the lvirus to localize in the paraventricular
subependymal regions of the brain) This results in a severe
hemorrhagic necrotizing ventriculoencephalitis & choroid
plexitis. B

Poliovirus (H 4.19 & 20)

e Is an enterovirus that causes paralytic poliomyelitis.
e It has been gradicated by immunization)in many parts of the

‘world, but there are sfill many affected regions.

e Infection with poliovirus most often causes a subclinical or
mild gastroenteritis; but

e In few (1%9 CNS &
causes damage & loss of i e spinal cord &
brain stem, resulting in flaccid paralysis, muscle wasting &
hyporeflexia in the corresponding region.

2 In the acute di_sease,@eath can occur from paralysis of
respiratory muscles.]




H 4.19: Poliomyelitis: X235 Spinal cord anterior horn in a

59797 O

patient who die 6 days f after the onset of illness.
There is neutrophils, lymphocytes & macrophages cell

infiltration, some as a perivascular cuff (thick A). All neurons
are degenerated, having no nucleus & contain little or no Niss|
substance & some are shrunken & occupy large vacuoles
(double thick A). Several necrotic_neurons are being

phagocytosed (neuronophagial(thin A)).

y
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H 4.20: Poliomyelitis: x235. Spinal cord anterior horn in a
patient who die 7 days after the onset of iliness {Cause?}a‘;m\m’% of
There is extensive destruction of all neurons, except a fespifd Mon
degenerating & shrunken single neuron (thick arrow). There is
infiltration by lymphocytes, plasma cells ,& macrophages which
are swollen with pale granular lipid [foamy macrophages, thin
arrow | pushing the nucl_eus to one S|de of the cell

vl IR AR
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DT Oy Rabies

* Rabies is sev(gre encephalitis\ransmitted to humans by the
bite of a rabid animal; various animals (Such as?) are the
natural reservoir for the virus. Exposure to some species of bat,
even without a bite, is a risk factor for developing infection.

* Virus enters the CNS by ascending along the peripheral
nerves from the wound site,(so the incubation period

depends on the distance between th the brain,

usually taking few weeks, or months.)

@ As the infection advances, the patient shows extraordinary
CNS excitability; the slightest touch is painful, with violent
m‘%{or responses progressing to convulsions.

ontractions of the pharyngeal muscles may create an
aversion (hate) to swallowing, even to water (hydrophobia).
2 Periods of alternating mania & stupor progress to coma &
death from respiratory center failure.




Human Immunodeficiency Virus (HIV)

* HIV can have direct effects on the nervous system as well as
setting the stage for opportunistic infections or tumors that can

involve the nervous system Table 23-1. lammd)m\, L
=» 60% of individuals with AIDS develop neurologic dysfunction

during the course of their illness; in some, it dominates the
clinical picture. Patterns of direct injury to the brain include«i—&

(1) Aseptic HIV-1 meningitis occurring in about 10% of
patients within 1 to 2 weeks of seroconversion.

(2) HIV-1 meningoencephalitis (subacute encephalitis)
causing AIDS-dementia complex.

B H, the brain show) chronic inflammatory reaction)withm
distributed infiltrates of microglial nodules containing
macrophage-derived multinucleated giant cells (F23-1/D).

(3) Vacuolar myelopathy involving the tracts of the spinal cord
can resemble subacute combined degeneration,(although

serum levels of vitamin B12 are normal) [»9\:391; Qu pfY Vum
b 20 U Lo, Vik BRI ) Geise

—_—~ -




Progressive Multifocal Leukoencephalopathy (PML)

*PML is caused by JQ virus, a polyomavirus which
preferentially inf tes, so demyelination is
its principal pathologic effect.

* The disease occurs invariably in immunosuppressed

individuals. CMV Y sy Jeus bab o
* Most people show serologic evidence of exposure to JC
virus during childhood &lit is believed that PML results from
virus reactivation because of immunosuppression, heges )).s)
* Imaging studies show extensive, multifocal, ring-enhancing
lesions in the hemispheric or cerebellar white matter.

o

P(Grossl% the lesions consist of patches of irregular, _ill-
defined(des hite matter(that enlarge as the
disease progresses (F23-18).

Each lesion is an area of demyelination, in the/centerlof
hich are scattered || acrophages & a reduced
number of axons, & [at the edgeiof are greatly enlarged
oligodendrocyte nuclei whose chromatin is replaced by glassy
amphophilic viral inclusion.




F23-18: Progressive
_multifocal
leukoencephalopathy
(PML).
A, Section stained for
myelin, showing irregular
_ poorly defined areas of
= demyelination, which
become confluent in

places.
== B, Enlarged
#2== oligodendrocyte nuclei

{ stained for viral antigens
= surround an area of early

¢ myelin loss.

3 - - o-.‘ =
W L “ X % $>" o
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Fungal Encephalitis
e Candida albicans, e Mucor, e Aspergillus fumigatus, &

e Cryptococcus /L_QfQKLZZLS mans are the most
can_cause encephalitis, but in endemic areas, e Hisfoplasma
capsulatum, e Coccidioides immitis, & e Blastom yces
dermatitidis can also infect the CNS especially in the setting of

Immunosuppression.

* Parenchymal invasion, usually in the form of granulomas or
abscesses, can occu ften coexists
with mpnmme Candida usually produces multiple
microabscesses. with or without granuloma formation.

e Although most fungi invade the brain by blood
dissemination,

Direct extension may also occur, particularly with Mucor,
most commonly in diabetics with ketoacidosis.

g‘@/\ spergillus tends to cause a distinctive pattern of
widespread[septic hemorrhagic infarctions|because of its
marked predilection for invasion of blood vessel walls

(B 4.10) & subsequent thrombosis.  g) Joi, emboles §iC Sy <o
<321 Sl




H 4.10: Aspergillosis: Brain. A 13 years old girl on
chemotherapy for Hodgkin’s lymphoma. The branching
fllamentous Aspergjlué fungi, with many transverse septa in the
hyphae (thick arrow) are growing alongside & penetrating the
small venule lumen & the adjacent white matter. Parts of the
hyphae are surrounded by a moderate neutroohns infiltrate.
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° Crypz‘ococca/ men/hg/'z‘/'s & meningoencephalitis is observed
often in assoma n with AIDS. It can be fulminant & fatal in as
little as 2 weeks“or ment or it can evolve over months or
years. * CSF may have e few cells but a e high level of protein.
The mucoid encapsulated yeasts can be visualized in the CSF
by India ink preparations & in tissue sections by PAS &
mucicarmine as well as silver stains (F23-19 & H 4.11).

Prion Diseases

* Group of diseases includes e sporadic, e familial, e iatrogenic
& e variant forms (vCJD) of = Creutzfeldt-Jakob disease& Kuru

* Several animal diseases from this group are also known,
iIncluding scrapie in sheep & goats; & bovine sponqlform

encephalopathy in cattle ("mad cow’ dlsease)

* Prion disease represents a form of protelg -induced
transmissible disease that is[unique to the CNS}-¢#> J) ceo 1=

* All these disorders are associated with abnormal forms of a
normal cellular protein, termed {prion protein|(PrPc)}.




F23-19: Cryptococcal ri{jectlon Inhalation of the yeast from
d

the environment (pigeor ropplngs) may produce |esions in the
lung, which in iImmune depressed patient may spread to the

CNS, causing meningo-encephalitis.
A, Brain section showing many areas of tissue destruction

associated with the spread of organisms in the perivascular

spaces. B, Cy_}ococm in the IeS|ons ath her ma lon.

o - vy AT NN
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H4.11: Cryptococcosié‘?%‘éoformans) : brain X360.
Typical cyst in the cerebral cortex, contains large number of
Cryptococci, each is 5-20 microns in &, is dark-colored &
enclosed within a thick pale grey mucoid capsule (thick arrow)

W|th I|ttIe if anv. mflammatory reactlon'




= m of this protein can act as an

\infectious agent] since it propagates itself & injures the cells in
which it is present.(Most cases of prion disease are either
sporadic or associated with mutations in the gene that encodes

PrP ol o5 s, (b 00
=» The unique pathogenesis of prion diseases Is|related to
changes in the conformation of PrP from its(native PrPc|form

to an abnormal confiquration called either Pr or scrapie)

or PrPres (for Protease resistanf{=23-20). ¢ 0T Sa Y 2N

* |n the abnormal conformation, the prion protein becomes
resistant to protease digestion. Once formed, PrPsc can then
initiate comparable fransformation of ofher PrPc molecules.

donofna) prin. W) U2 75 A= g e SIV
® The infectious nature of PrPsc protein comes from this
ability to propagate the pathologic conformational change.
* The conformational change can occur: .-
(I) spontaneously at an extremely low rate & accounts for
sporadic cases of prion disease (1per million person).
(I1) If there is a mutation in the gene encoding PrPc, then the
change can occur at a higher rate; this results in(familial forms
of prion disease.




