CHAPTER I

Rabies is . ‘comnmon &“ “‘-llkai encephalitides in
developing countries di ailand where canine rabies has
not been adequate ’ "-ﬂ 1t ,'i been. estimated that at

a b in Thailand and
\x?\\' universally fatal

develop. Human rabies may

least 300 people
approximately 50,
disease in man, on
present as encepha '\\‘ncaphalitin patients
usually have a V& ~gpld -ar ‘ ogressive course. Most of
them die within 7 dayg’Lé} gf ontrast, paralytic rabies

patients may sury
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-*hessﬂﬁplay a role in

pathogenesis of rabies. Virus localization and strain may also
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Iwasaki, Smith and Tignor (2,3,4) have studied
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immunopathogenesis in experimental rabies models. Rabies
infected immunosuppressed mice live longer than
immunocompetent mice. The onset of paralysis following transient

immunosuppression is related temporally to a return of immune



responsiveness. Histologic exauinatian' also showed a marked
inflammatory responses in the CNS . of paralyzed
immunocompetent animals. This "early death phenomenon” has also
been observed in rabies patients (5). Patients who have cellular

reactivity to rabies virus antigun, as determined by the in vitro

lymphocyte prnllferat1un‘ test, o die faster and usually
manifest as ohalitis. 1 have Myelin Basic
Protein (MBP) reactizi lave & very rapid and progressive

course termina ; ithin 17 to ¥4 hours. These data
support the pres 4B g0 a!ua.zft' ¢ 45 well as autoimmune
| viral antigen
distribution in encephalitic and
paralytic rabies ‘:;Eff“fl corrélation with varying
clinical manifestatidns//Abtigen wasfoufid predominantly in the
brainstem, cerepellug AL ¢sardless of the clinical
forms when the Sbrzi L m—-m"f‘- Studies wusing
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a panel of nnuézﬂuh:? — gﬂjcuprutein (G) and

nucleccapsxdprotexn‘ (N} as well aa restriction map analysis of
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did not show any particular @afferences. Immune -ec isms seem
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the llnlcnl presentation of rabies.

The concept of "immune paralysis" is based on the facts
that rabies is a strictly neuronotropic virus infection. Absence
of viremia and infection at a immunoprivileged site may have

been responsible for the failure of host defense mechanisms to



_eradicate an established CNS infection. Chances are low fm:
immune cells to recognize the virus thus delaying protective
responses and allowing virus to disseminate . Moreover, previous

studies found defects in immune responsiveness in eXxperimental

models and in man (1,6 } ’# ies, however, did not
support a delay respés due to absence of

viremia and to ed to the nervous

system. Antibody with the pericd of
survival. Furt ibedies were found
as early as da of disease. This
suggests that th ion develops during
the pre-clinical p vd. This may occur at

the inoculation site 6r & the dor ganglion where initial

L S . .
viral replication oceurs-and }':.;.1_ “the blood nerve barrier is
relatively scamt= than 20% of these

W, e
patients develnpﬁu t% blood. Analysis of
antibody to G am%N proteins su ests a deficit in immune

rmgnimﬂ %] B3] gao,q@wﬁ N }Geetn whicn 1s

ANy

Examination of cytokines in serum showed that levels of
soluble interleukin-2 receptor (sIL-Zr) were comparable in groups
of tatal rabies and nonfatal encephalitis due to other viruses.
However, fewer paralytic rabies patients had elevated sIL-Zr.

Soluble CDY levels were elevated in only a few rabies and



non-rabies patients. Interleukin-6 was detectable only in sera
of encephalitic rabies patients and in none of the patients
with paralysis. This suggest that an inadequate response to N
protein rather than defects in immune activation (except in the

subgroup of paralysis) may be responsible for the virulence.

| %e of experiments on the
development of t icolr- m (CTL}) response

following rabies 1 : op | TT?“iqzﬁs:ian of mice with

attenuated strain A induced a rabies

Wiktor et al{T7

specific CTL : Sotion .   irulent CVS or street
virus, however, did , and lethal

infection with a str

with wvirulent rabies vi'i : t only cause CTL suppression

against rabies') #iru ‘ ather concomitant

immunizing

cytolytic T cel® respanse-in innunuauppré@]ad mice correlated
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be involved. After the initial antigen activation, at least one
to two weeks is required to amplify the specific response to a
functionally effective level. In contrast, natural killer cells
appear to be lymphocytic "Minute-men", which can be mobilized

quickly.These cells are constantly circulating in relatively



large numbers and require neither antigen processing nor the

presentation of antigen for activation (10).

Survival periods in human rabies after {first clinical

symptoms usually ranges from days to one week except in

individuals who have the paral sentation where survival
periods of more than"é. weeks m : (1), Under such

circumstance NK cells can be

expected to be of j ing dissemination of

virus. Recent ave identified a

potentially impo fole _forsNK

ol

\k\ the host defence

against viral infe + Griffin et al

(12) demonstrated th B\ inoculation of sindbis
virus, the level of ‘.dranatlcallr in spleen
and peripheral hlund:f_gkr; %€;_ _ that both normal mice
and athymic migd@ can . :‘._:._.....,:,.‘,..‘_...,.__.-.h...,_f,‘,':_ /brain, and have

high NK activity are sensitive to

cyclophosphamide lld 14). This is consistent with the
ol 1) A SR e
and nons iflc, are eéllinated by a s;ngle dose of
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a fe- le patient who had a marked  susceptibility to
herpesviruses. Immune {unction including specific T-cell and
antibody responses to viral antigens were normal or near normal
except tor deficiency of natural killer cells.Cells mediating

natural killer function with NK phenotypic markers could not be



demonstrated by any of the methods used in this patient. Her
unusual susceptibility to viral infection was also observed
during primary infections with cyvtomegalovirus and herpes simplex

virus. This spectrum of sensitivities suggests that natural

. y) against some but not all
Z.
T

b ua,\ showed  that

) _\:lM i .n peripheral blood
NN

mononuclear cells e" diminished. In

killer cells have a major

viral infections.

In human r(

number of cells with

N

diminished or th umbe 3 {ue to sequestration ,

order to determine ! henotype are truly
lymphocyte subsets in ibrair a| rabies patient were
analyzed. Lymphocytes at " riva iar cuffs as well as in brain

parenchyma {rom War
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T eells and none of
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them were CD Ly 12";' wnohistochemical

technique. Hnwavm NE functlo las not beeeterlined in this
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their ﬂulber, analyzed by monoclonal antibody to CD 56 phenotype,

and function were assessed. Normal healthy controls and patients

with meningoencephalitis due to other origin were also studied.
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