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JL;{QThe nervous system is ordinarily sterile and has no normal microflora.

t2) The CNS is well protected by bone and meninges from invasion by

@In addition, phagocytes of the nervous system called microglial cells can

@The brain itself has special thick-walled capillaries without pores in their

F‘ee of\ mt(‘o\\'\o(é\

Bacterial and viral pathogens, however, can enter cerebrospinal fluid from
the blood.

pathogens.

destroy invaders that reach the brain and spinal cord.

walls. These capillaries form the blood—brain barrier
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CNS infections

CNS
@}@ Ccmp//éa//om J‘ZJ <= //’)[p //cvg J
* Central nervous system (CNS) infections are often ife

threatenin -and can have severe sequelae (e.g. cranlal nerve
damage, e “lepsy, eafness) as inflammatory changes and/or

raised intracranial pressure can cause irreversible damage to

neuronal tissue. o wi jpagamg
bacj

* The most co nmon carjses of CNS infections are baC%erla and

viruses, but fungi, protozoa, and hg)mmths also cause these
infections.
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JACTERIAL IN ~

BACT - LeniAL [N EQT'OW L3 VIRAL INFECTIONS
~ Bacterial meningitis ~ Viral meningitis
~ Tuberculosis couse iﬁ MYcobaclorium 5 Herpes simplex encephalitis
~ Brain abscess éif’ fast ~ Rabies S\sua 3

Cgfc\

~ Lysteriosis L> ob‘_%cge n cMNg
~ Neurosyphilis Oy ds o jtac Fed
 FUNGAL INFECTIONS 3 PARASITIC INFECTIOS

.

COMMON cns INFECTIONS

Cryptococcal meningitis

e XanPl e

~ Neurocysticercosis

N . 0 . = 9

» Toxoplasmosis — ‘Gleclion T G
\ppcsCls
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CNS infections

« Meningitis: an infection of the meninges

~the membranous
covering of the brain and spinal cord. %
the Menfnges are ?n(LamEd For Layere et Cover™ %

bain and 9Ol Core/

« Encephalitis : infection of the brain tissue, frequently
accompanied by inflammation of the meninges ]
("(meningoencephalitis). 2360 bmin bisies! bpin LS

LJ(&—JLLJI qj.;l‘g

ordn G TrRAnhad _ |
« Brain abscess : is a focal {or, less frequently, multifoca ) pus

forming process that develops within the brain parenchyma.
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Meningitis
* TYPES OF MENINGITIS

Bacterial meningitis

'\

- »

A

Tuberculous meningitis

<

~ Viral meningitis

v Fungal meningitis

v Parasitic meningitis
‘/ _ N . o, . ) . -
Non-Infectious meningitis. Losileys o .8
bl?\‘u'] i) Aras Boid matet '
] . . “\h‘:itir‘" = —-‘;‘\ b = 1'\‘:\-. }'\
MENINGITIS MAY BE Su—se _ ‘)} g e
Pro mtst N, <
Acute meningitis < 4 weeks “d T i |
- - S Clear coloeless I Y
Chronic meningitis > 4 weeks Sarsoragpina TLUTY ot u
Normal \'.,': : :, S0 and bag h“ll.l
Meningitis
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Bacterial meningitis
Menpgifr's — Q\!\ e %éJ\)_bg,wl _
Acute meningitis is caused byx‘éither Streptococccus pneumoniae and
Neisseria meningitidis(a) U
Meningitis causes necrosis (death of tissues in a given area), increased

pressure within the skull from edema, decreased cerebrospinal fluid flow,
and impaired central nervous system function. .

SUathaalp Lrpy
* Symptoms: headache, fever, stiff neck?cjﬂl_s, rarely seizures™—p +- L;‘jH—OPAOHQ
U‘L NG I Voo fatlpey e men nghie  (alyef G—Aa&m‘
* Acute disease acquired from carriers or endogenous M.O. Qﬁ‘
IO )
* M.O gain access directly by surgery, trauma or spread to meninges in blood
from other infections like pneumonia & Otitis media.
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Bacterial menmgltls Menigylis Yoo,
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cabie 321 Causative microorganisms of acute bacterial meningitis according to age group
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~ LABORATORY DIAGNOSIS
.\\q\\\\ LIRS e\L\ A L0 anie L A \

(t\lctn‘mgltus is diagnosed by culturing cerebrospinal fluid. The fluid usually is
urbid—sometimes so thick with pus that it is difficult to remove with a

syringe. tlechi .
- ) ( § i i 20 e "
-\~\_X\\ L,\\\L‘ \-\:':\ k§\\ > \“\,B § S\\\\\\\ N \‘\ "“,\‘_thua; M ‘\:.:'“—‘)\:,Q‘jgdé-) -‘ \thr!)(Jl %
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Lumbar Puncture — WS .. .

3 | SeRlE=m | -

S _:-}\\\‘\ S S |

2l N *

Lying Position Sitting Position

CSF : By Lumbar puncture (L3-14 level) ; Normal CSF Turbid CSF

See for the turbidity »
cpine) (SN perta T A

inurd
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% 2 Typical CSF changes in meningitis

Lieningitis
Hormal Bacterial Tuberculous Viral
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o -n .. | Bacterial meningitis
;;H\ d\ﬁé:’i‘; - Gyt s g.m,_k GZJ%ULJQ\;\—LQIHCM';)}:\@\ GE) 'Q}.Lk? j
* Meningococcal Meningitis: caused by Neisseria meningitidis
(meningiococci). : A complication of this meningitis, when the bacteria

invade all parts of the body (sepsis), then death occurs within hours from
endotoxri“rls/ho,cl_(,._,_/_r-—gP Penccillin (S — Penicilin Paatally
* Treatment: Penicillin] if resistant use 3 generation (_.‘_E_Bl’%po_riﬂs B
ampicillin - s e \
Jejess_“e\e _re Roubine. tkeanas’
I ‘E‘TD_)JD Qe X hih Vacdug  scey
* Haemophilus Meningitis are caused by Haemophilus influenzge type B

(hib).

* Hib vaccines are available, which all children age 5 and under should

receive hiy infechion T2
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Falie 525 Antimicrobial therapy for common causes of baclerial meningitis

Microorganism Treatment
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BRAIN ABSCESS

Bacteria are the Most common cause of brain abscesses, but

fungi and protozoa are also involved. Viruses do not cause brain

abscess. Wie vt rdn S el 38
e _ Qlseess

multispecies infections are common, and anaerobes are as likely
N_‘——~

to be responsible as are aerobes. odosess (\2 @;A‘J

In very early stages, antibiotic treatment can be sufficient, but
later surgical drainage or removal of abscesses is usually
necessary. cnbibiohe \3‘_70_;) =V T UG SR

o AN 2alalicSus [ gtbibogil — b S uipd 1305
Sumjical ok Ay
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Viral Diseases of the Brain and Meninges

Fb nyfl\ ;L\Q)n\jg \g\Q! '\E\ﬁn\l

Viral Meningitis: Unlike bacterial meningitis, it is usually self

= — 1 3 —o Bacened OB
limiting& non fatal. —5 Sevedly (31 Mmeni9ths

Clinical features: Influenza-like iliness, followed by meningism (neck
stiffness, headache and photophobia).

—TTN N

d\s | C/\ u '\10/) Q\%J c,_y&gb.x_)_r—; U()_)_Q_,H LJ»JDJ

Causative agent: enterovirus, mumps virus & other unidentified
viruses L 1

Livral C ot 35
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Viral Diseases of the Brain and Meninges

1~ . B
L__]' Rabies...The virus that causes rabies has a worldwide distribution.

It infects all mammals exposed to it(dogs, wildlife animals, cats, foxes, bats
etc..) .so the possibilities for reservoir infections are almost | limitless.

U"QS‘“ UJJDU.LQ\:‘_E\_\\‘E-Q&: S\ VN \)’“dl*‘ L

« After entering the body through an animal bite or other break in the skin,
the rabies virus first replicates in injured tissue for 1 to 4 days and then
migrates to nerves, where it replicates slowly until it reaches the spinal
cord.

« The time from infection to the appearance of symptoms varies from 13
days to 2 years but is usually between 20 and 60 days which makes post
exposure immunization possible. If symptoms appear, too late to vaccinate

& death occurs.
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Viral Diseases of the Brain and Meninges

* Rabies...

Treatment. The bite of a rabid animal is

it \t/)v-lth soap a_nd. flushing it with large amounts of water. Hyperimmune
rabies s-e-rum IS Introduced into and around the wound in hope of
neutralizing viruses before they reach the nervous system.

A series of injections of vaccine is given to induce the production of
neutralizing antibodies.

. | ,
Py s DI\ ped O\ | D 4 Pmp’ﬂj\&d-\c Q_W
* The best means of preventing rabies is to immunize pets —
7&3_)’.‘)3- 5\-\5{5 C_sg.\\p_\ C\_éj:)j \;.D.SL_\\ NS w RN ‘..@th}\ *
—\9;1)3. LDQQJ\B d&.‘_ﬁ_,\ — }L&Pe(‘}mmune Raobies Sefum :%P-%ueu_‘._u_._JL F
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treated by first thoroughly cleaning

CamScanner


https://v3.camscanner.com/user/download

T ooall el (glo 2 T 94T

Viral Diseases of the Brain and Meninges

3k Encephalitis is mainly caused by viruses, but other microorganisms are
occasionally responsible. }_ﬁ ma:’ny @ herbes CSmPlex. Uiris

* Clinical signs include fever and vomiting, followed by decreased level of
consciousness, focal neurological signs and eventually coma.

F Encephalitis is an uncommon complication of HSV infection. J
mQ—N

! Qﬂl: /),g[bgj

. Treatment is with intravenous aciclovir £
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OTHER DISEASES OF THE NERVOUS SYSTEM |
bxc}éﬁ o) Inbechion Cause bj Sore Jori misd) bctc/e(?e\

 Tetanus is caused by the obligately anaerobic, Gram-positive, spore-

forming rod Clostridium tetani, —, VAe/bic.

| Spores are found in all soils but especially in those enriched with manure.

& SPere A\ DNA (e B6\d

+ Spores must be embedded deep in tissue like in deep cuts & puncture

wounds (like stepping on nail).

mugle s| MuScle e = A backs %

SRem SH%&SS
Y:EUQI‘ £
Camliae 9 R&ﬂ@}:«z%_@.gﬂx“ K
W\uSl& magcfﬁ

( A&c«z"[n SRS Ra s \%’g*‘%} T

CamScanner


https://v3.camscanner.com/user/download

* Treatment and Prevention. Tetanus toxoid vaccine

——

i:‘ven prior to injuries protects against the toxin.
Antitoxin and antibiotics are given to non- |mmun|zed
patients when injuries are treated.

oL «u/)\}g Copl) LI‘PJ;U ¥

\L-ACP:IO,A o E‘nc/ofcxx);\ D e— P
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t s are protens produced inside

y..\ ﬁﬁq:m.. bactena which are secreted
nlo the surTounding medium.

I - e
(QL“ ) u&\l

Erdotoxins are consttutive elements of the
bactena membran2, They are only liberated
when the bactena die.
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OTHER DISEASES OF THE NERVOUS SYSTEM
(EIWSEETEC ﬁ{gge; — neulen

- Botulism’is caused by Clostridium botulinum, a spore forming obligate
anaerobe that releases a potent exotoxin (neuro-toxin).

neufb/w/) c’amcgg (\.25 wJ

« Caused by Ingestion of toxin, usually from improperly home-canned non-
[r-ﬂ acid foods.

« Botulism is a neuroparalytic disease with sudden onset and ra.pidly
progressing paralysis. It ends in death from respiratory arrest if not treated
promptly.

* No Ig produced as toxin amount is not enough to elicit immunity 3y LS
* Treatment: a/n\'gi\t/oiin, maintain respiration ex O« antebedies™

anliletin 35— sl\ev=— anhbiche (e JESTN
L-p}é asd feeds —» Prateck ton Otﬂf/ /«'m//s p@g@/ﬁ any M_O
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b MC}R&\ &“QAJ\ [
2P - .., = Infant botulism '
C»]_puj.;_l\bq__\\ = A , QjCU Q\—Q&*‘Qﬂ—"
Ly Tas s AW il (s
N ) A WP ) clinbles botedinars
* The disease is associated with feeding honey to infants. Studies in
California have shown that 10% of the jars of honey sold there contain

botulism endospores. Mo Flory QANGJLS
WLVEN Esioan M Nek Rebebly devolor AN 2 GT BB T T T

| : : . . . .
Y)*‘) ¢ Endospores germinate and grow in the immature digestive Eact of infants,
\Pus - . : .MJchLF ry .

2  probably because they lack appropriate competing microbiota. As toxin is
T P32 absorbed, the infant becomes lethargic and loses the ability to suck and
G2y swallow, so the disease is often called “floppy baby” syndrome. Infant
S S botulism usually occurs in infants under 6 months of age and rarely after

\peoH) 12 months. If parents would not give honey to children under 1 year, most
cases could be prevented. Micretora & «— defence S o el gy,

tfeckincszs PN dse st M0 dyaozt 52
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OTHER DISEASES OF THE NERVOUS SYSTEM

] S wuS
+ Poliomyelitis is caused by three strains of polioviruses (picornaviruses)

that have an affinity for motor neurons of the spinal cord and brain.
p {:uge} Par Uivug

neh %P&j\?lc—_
* Symptoms: high fever, back pain & muscle spasm. Few cases (less than 1%)
accompanied by partial or complete paralysis of muscles. The very old &

very young are more prone to paralysis.

* The nature and degree of paralysis depend on which neurons in the spinal
cord and brain are infected and how severely they are damaged if they are
lysed. Any paralysis remaining after several months is permanent.
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