Chlamydial Infections of CNS: Potential model for human demyelinating disease.
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C. pneumoniae is an obligate intracellular microorganism that is a common cause of respiratory
infections in humans. Although tropism of C. pneumoniae to the CNS has not been clearly
established, a number of case studies have reported the development of acute neurological
syndromes following C. pneumoniae infection. These disorders include encephalitis, myelitis,
vasculitis and clinical picture similar to ADEM. There is considerable debate on the role of C.
pneumoniae persistence and their role in chronic diseases including those that affect the CNS such as
multiple sclerosis.

We undertook an immunohistochemical analysis of CNS tissue and cerebrospinal fluid sediment of
MS patients and other neurological disease (OND) controls. In eight of 20 MS cases but not in
controls, immuno-staining for C. pneumoniae antigens was seen in the periventricular regions and on
ependymal surface using three different anti-chlamydial antibodies. PCR studies for the presence of
C. pneumoniae genes was done in frozen CNS tissue using two different primers for C. pneumoniae
genes. PCR signal was confirmed in 5 of 8 MS cases and in 3 of 18 OND controls. These studies along
with the evidence of a PCR signal to C.pneumoniae genes in the CSF suggests that in a subset of MS
patients, presence of C. pneumoniae antigens is evident suggesting a causal association between
organism and disease.

Staining for C. pneumoniae was absent in regions of active inflammation but was prominent on
ependymal cells. The presence of staining for chlamydial antigens on the ependymal surface of the
ventricles and in the subependymal regions may suggest an alternate route of entry. We speculate
that the circumventricular organs may represent a mode of entry of infected mononuclear cells into
the CNS. These regions, that lack the blood brain barrier, and consist of loosely connected vascular
tissue, comprise the area post rema, (caudal region of the fourth ventricle), median eminence,
subcomissural organ, and the subfornicular organ . These regions lie close to the ventricular space
and the capillary blood vessels lack tight junctions and astrocytic foot processes. The presence of
demyelinating lesions in areas of close proximity to the CMO, periventricular and areas around the
fourth ventricle supports this hypothesis.

Mechanism by which chlamydial infection can result in demyelination is not clear. We will present a
model of CNS demyelination that induces a pattern of demyelination following direct injection of LPS
into the corpus callossum of rats. Four weeks following the injection of LPS, extensive demyelination
of white matter tracts that resemble type Il oligodendrogliopathy is seen. These observations
support the possibility that a chronic infection with a bacterial infection can produce a pathological
picture that shows similarities with multiple sclerosis.
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Chlamydiové infekce centralni nervové soustavy: Potencialni model demyelinizaé¢ni nemoci

Chlamydie pneumoniae je obligitni vnitrobunény mikroorganismus, ktery patii k b€Zznym ptivodcim
lidskych respiracnich infekci. Ackoliv tropismus chlamydie pneumonie do centralni nervové soustavy
nebyl dosud jasné stanoven, mnohé odborné studie udédvaji souvislost rozvoje akutnich neurologickych
syndromit na podklad¢ infekce Ch. pneumonie. Tyto poruchy zahrnuji encefalitidu, myelitidu,
vasculitidu a klinicky obraz, podobny akutni roztrousené encephalomyelitidé (ADEM). V soucasnosti
se vede vazna debata o roli, jakou sehrava persistujici infekce chlamydii pneumoniae, i o jejim vlivu
na chronickd onemocnéni vcetné téch, ktera postihuji centrdlni nervovou soustavu, jako je napiiklad
roztrouSend sklerdza.

Provedli jsme imunohistochemickou analyzu tkéné centrdlni nervové soustavy a sedimentu
cerebrospinalniho likvoru (CSF) u pacient s roztrouSenou skler6zou a u kontrolni skupiny pacientd s
jinymi neurologickymi poruchami. Za pouZiti tii rGznych anti-chlamydiovych protildtek byla
imunologickym znacenim proti Ch. Pneumonie prokdzédna pozitivita v periventrikuldrni oblasti a na
povrchu ependymu u 8 z 20 pacienti s roztrouSenou skler6zou (ale ne u kontrolni skupiny). Na
prokazani pritomnosti genu Ch. pneumonie ve zmraZzené mozkové tkani byla pouzita PCR metoda s
vyuZitim dvou riznych primer (mald molekula potfebnd k zahdjeni syntézy makromolekuly, napf.
oligonukleotid specifické sekvence k syntéze DNA — pozn. piekladatele). Pozitivni nélez byl potvrzen
u 5 z 8 pripadl pacienti s MS a u 3 z 18 pacientl z kontrolni skupiny. Tyto studie prokazujici
pritomnost genu C. pneumonie v mozkomiSnim moku pomoci PCR, davaji podnét domnivat se, Ze v
podskupiné pacientli s roztrousenou sklérézou pfitomnost protilitek na Chlamydie pneumoniae
evidentné nasvédcuje pii¢innou souvislot mezi organismem (chlamydie) a nemoci.

Pozitivita na C. pneumonie nebyla pfitomna v oblastech ativnitho zanétu, ale pfevladala na
ependymaélnich buiikdch. Pfitomnost pozitivity Chl. antigenu na povrchu ependymovych bun¢k komor
a v subependymadlnich oblastech miZe poukazovat na alternativni cestu vstupu. UvaZujeme, Ze organy
komorového systému mtiZou piedstavovat mozny zpusob vstupu infikovanych mononuklearti do CNS.
Tyto oblasti, kde je oslabena hemato-encefalickd bariéra a které se sklddaji z volné€ propojenych
vaskuldrnich tkéni, jsou: area postrema (kauddlni oblast 4. komory), medidlni eminence,
subkomisurdlni a subforniculdrni oblast. Tyto oblasti leZi blizko komorového systému a jejich kapilary
ztraci tésné napojeni a astrocyty neobsahuji podocyty. Tuto teorii podporuje nélez demyelinizacnich
1ézi v oblasti proximaln€ od CMO, periventrikularné a v oblasti kolem 4. komory mozkové.

Mechanismus, kterym muZe chlamydiova infekce vyustit ve znieni myelinu neni jasny. Chceme
ukézat model demyelinizace centrdlni nervové soustavy, kde je navozen modelovy typ demyelinizace
pomoci piimé injekéni aplikace LPS (lipopolysacharid) do corpus calosum u krys. Za 4 tydny po
aplikaci LPS byla pozorovana rozsdhld demyelinizace bilé hmoty mozkovych drah, kterd se podoba
oligodendorgliopathii typu IIl. Toto sledovani podporuje piedpoklad, Ze chronickd infekce spolu s
bakteridlni infekci, mohou vyvoldvat patologicky obraz, ktery vykazuje podobnosti s MS.
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