CHAPTER I

INTRODUCTION

1. Background and Rationale
Rabies is a zoonotic viral disease caused by rabies virus in the family

Rhavdoviridae and in the genus Lyssavirus. Wide range of mammals including human,
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Classical clinical features in human rabies can be
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separate types, encephalitic or furious and paralytic or dumb rabies.(1) Another form
“nonclassic or atypical rabies” lacks the usual rabies characteristic symptoms and signs
thus, make diagnosis extremely difficult. This latter form has been associated with bat

rabies variant of genotypes 1, 5, 6 and 7 and recently (since 1997) with some of the



canine variants in Thailand. Diagnosis during life can be aided by the use of
neuroimaging and molecular techniques. Computerized axial tomography (CAT) scan
of the brain is not helpful and the result is unremarkable.(2,3,4) Although hypodense
cortical lesions(5) and nonenhancing basal ganglia hypodensities(6) have been
described, these may be due to hypoxic insult. Magnetic resonance imaging (MRI)
studies of the brain yields characteristic findings which can differentiate rabies from

other viral encephalitis. Previous MRI reports showed diverse findings which might be

readily explained by differences in nd equipments used as well as
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For laboratory studies, direct fluorescent antibody test (DFA) is the gold
standard due to its practicality and reliability when performed in brain impression
smear. This test requires brain tissue from humans or animals suspected of rabies. The

test can be performed with post-mortem or biopsy brain tissue, although the latter is



not convenient and brain biopsy may be judged too invasive. Other tests for diagnostic
and research purposes, such as electron microscopy (EM), histologic examination,
immunohistochemistry (IHC), reverse transcriptase polymerase chain reaction (RT-
PCR) and nucleic acid sequence based amplification (NASBA) and isolation in cell
culture are useful for studying the virus structure, histopathology, molecular typing
and when combined with animal pathogenicity study will add more information on

virulence of rabies variants.
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In adult mice infected intracerebrally with CVS, morphologic changes of
apoptosis were observed in neurons, particularly in pyramidal neurons of the
hippocampus and cortical neurons, where positive Terminal deoxynucleotidyl
transferase-mediated dUTP-digoxigenin nick end labeling (TUNEL) staining could be
demonstrated. Double labeling studies indicated that not only infected neurons
underwent apoptosis, noninfected-neurons at distant locations also displayed apoptotic

pictures. This supports the theory of differential response and ideas of indirect effect

which follows direct neuronal infect Increased expression of the Bax
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infected sp?nal cord, it is also intrigued that all rabies patients do not have depressed
consciousness during the most entire clinical course despite an enormous amount of

rabies virus in the brainstem (and spinal cord) since the early stage. Brainstem



structures are crucial in maintaining alertness and form an integral part of reticular
activating system.

These findings raised important questions why rabies patients remain alert and
why clinical weakness due to spinal cord AHC does not develop in all forms of rabies
patients. It is difficult to explain the nature of weakness during the preterminal phase
when these patients are already in coma since motor system control at various levels of
neuraxis may be impaired. Postmortem studies in human CNS tissue agree to a similar
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Is tﬁere any difference in the degree of apoptosis and MOMP and cytoskeleton

and white matter changes in furious and paralytic rabies?



4.

Objective

The purposes of this study are as follows:

31 To determine the degree of apoptosis and MOMP at various
CNS regions in rabies patients of both forms.

3.2 To determine whether there are cytoskeleton and myelin
changes at any CNS regions and whether there is correlation of
such changes and apoptosis and MOMP at the same region.

33 1¢ effect of survival period and the degree of

3.4 it'is nec S5t ry. that apoptosis and MOMP

Hypothesis

4.1  Spinal cord " can, v odition of rabies virus
infection.

42  Cytoskeleton and my' (U of white matter change in both
forms of human

43  Degree oy:'““”—‘“‘ ':,-J with white matter
structure ch&ing. m

44  No different dégree of apoptosis,gMOMP and white matter structural
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