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Summary

Rabies was diagnosed for the first time in Iraq in clinically suspected rabid ewe and dog (from
Al-Basra governorate) by using the Direct Immunofluorescence Antibody Test (DFA). Fluorescent
microscope inspection showed positive Rabies virus inclusions ranged between +3 to +4 scales,
fluorescence, green apple in color, and dust or stars like particles scattered all over the tissue
impression. Also the viral inclusions appeared round to oval in shape with different sizes which
represent the typical morphology of the Rabies virus- antibody conjugates in DFA.
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Introduction

During the late 1950s, diagnostic
improvements allowed direct intervention and
observation of brain material from the
suspected animal without the need to wait for
the development of histopathologically
observable Negri bodies. Application of the
direct fluorescence antibody technique (DFA)
according to the current national standard
protocol is rapid, sensitive, specific and
inexpensive and eliminates the need for
animal confinement to obtain reliable
diagnostic result (1). The DFA test is based
on the observation that animals infected by
rabies virus have rabies virus proteins
(antigen) present in their tissues. Because
rabies is present in nervous tissue (and not
blood like many other viruses), the ideal
tissue to test for rabies antigen is brain (2).
The most important part of a DFA test is
fluorescently-labeled anti-rabies antibody.
When labeled antibody is incubated with
rabies-suspect brain tissue, it will bind to
rabies antigen. Unbound antibody can be
washed away and areas where antigen is
present can be visualized as fluorescent-
apple-green areas using a fluorescence
microscope and if rabies virus is absent there
will be no staining (3). The rabies antibody
used for the DFA test is primarily directed
against the nucleoprotein (antigen) of the
Rabies virus replicates in the cytoplasm of
cells, and infected cells may contain large
round or oval inclusions containing
collections of nucleoprotein or smaller
collections of antigen that appear as dust-like
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fluorescent particles if stained by the DFA
procedure (4). Different immune-chemical
methods have been developed to detect the
virus or its antigens, but the most widely used
method for diagnosing rabies infection in
animals and humans and recommended by
both World Health Organization (WHO) and
World Organization for Animal Health (OIE)
is the fluorescent antibody test. In this test
brain tissue samples, smears or cells are
treated with antirabies serum or globulin
labelled with fluorescein isothiocyanate
(FITC), preferentially polyclonal conjugates
with fluorescence - labelled antibodies are
used, and specific aggregates of rabies virus
antigen are detected by their fluorescence
using a reflected light (incident light)
fluorescence microscope. The FAT s
accurate, sensitive, rapid, and results can
often be obtained within 1 to 2 hours of
receipt of the specimen (5). As it's the
recommended test by the reference
laboratories, using of such test in the lIraqi
once is so important and it must replace the
histopathology which is the old method of
diagnosis.

Materials and methods

Brain samples of clinically suspected
rabid ewe and a Wolf dog were brought from
Al-Basra governorate. Rabies DFA Kit: FITC
Anti-Rabies Monoclonal Globulin  (FDI-
Fujirebio Diagnostics Inc. USA) kit were used

The Centers of Disease Control and
Prevention protocol for Direct Fluorescence


mailto:majida.abdullah3@gmail.com

The Iragi Journal of Veterinary Medicine, 37(2):294-297.

2013

Antibody Test was followed (3) for diagnosis
cut sections were made in the brain stem,
cerebellum and hippocampus. Pieces of 10-15
mm were taken from those specimens. Tissue
impressions were made from the pieces of the
brain stem, cerebellum, and hippocampus
(duplicates of each cross section) on Teflon
coated slides. Blotting of slides on paper
towels was made to remove excess brain
tissue, and then slides were air dried
completely.  Each set of slides from a
specimen was placed in a separate container.
Fixation was made in fresh acetone at —20 ¢
for 1 hour. A set of negative control slide was
fixed at the same time in separate containers
(The negative control slides were made from
a normal mouse brain). A set of positive
control slide was fixed at the same time in
separate container (The positive control slides
were brought from Morocco Rabies Diagnosis
Laboratory for conformation). Conjugates
were prefiltered through low protein binding
0.45 um filters.

The conjugate was added to the test slides
first, and then the negative control slides to
insure that specific antibodies are not
adsorbed by the filter in the initial drops. Test
and control slides were incubated in a moist
chamber at 37 ¢ for 30 minutes. Each set of
samples were placed in separate container for
washes (coplin jars, centrifuge tubes or
staining dishes). Immersing and soaking were
made to slides in phosphate buffered saline
(PBS) for 3-5 min, and then PBS is discarded

and replaced for additional 3-5 min. Then
coverslips were blotted and mounted with 20
% Glycerol Tris Buffered Mounting Medium
pH 9.0, and ultimately slides were examined
with fluorescence microscope within 2 hours.

Results and Discussion

Impression slides (control and test) are

judged on the basis of the following criteria
(3): Intensity of the specific Rabies virus
staining.
Fluorescence intensity (specific and non-
specific) is graded on a negative to 4+ scales
as follows: 4+ = brilliant apple-green
fluorescence, 3+ = bright apple-green
fluorescence, 2+ = dull apple-green
fluorescence, 1+ = very dim detectable apple-
green fluorescence, Negative = no apple-
green fluorescence (3). Quantity of Rabies
virus antigen stained is also rated on the
negative to 4+ scales as follows: 4+ = antigen
present in approximately 100% of the
microscopic fields examined per impression,
3+ = antigen present in approximately 75% of
the microscopic fields examined per
impression, 2+ = antigen present in
approximately 50% of the microscopic fields
examined per impression, 1+ = antigen
present in approximately 25% of the
microscopic fields examined per impression,
Negative = Rabies virus antigen absent in all
fields examined per impression (3).

Figure, 1: DFA staining in cerebellum tissue impression of a rabid dog showed 4+ positive Rabies virus
conjugates, brilliant apple green in color, star shape distribution and round to oval in shape.

Figure, 2: DFA staining in brain stem tissue impression of a rabid ewe showed 3+ positive Rabies virus
conjugates, bright apple green in color, star shape distribution and round to oval in shape.
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Figure, 3: DFA staining in brain tissue impression of the (+) control showed Rabies virus conjugates, bright
apple green in color, star shape distribution and round to oval in shape.

Figure, 4. DFA staining in brain tissue impression of the (-) control showed dark field with no fluorescent
activity.

The direct fluorescence antibody test is
gold standard test and the recommended one
for the diagnosis of Rabies mainly in the
clinical laboratories. Studies have shown that
the fluorescent antibody method for detection
of Rabies may be more sensitive than the
mouse inoculation test; however the result of
the two tests is 99 - 100% correlative. This
higher percentage of success comes from the
phenomenon of Antigen-Antibody reaction,
i.e. monoclonal anti - rabies antibodies
conjugated with fluorescein isothiocyanate
(FITC) are incubated with suspected virus
infected tissue (6), and in the presence of
Rabies virus, antigen-antibody complexes will
form, but, if the tissue being examined
contains no viral antigen, specific complexes
will not be formed. Rabies virus-anti - rabies
antibody complexes are visualized using a
fluorescence microscope. Positive reactions
demonstrate bright apple - green fluorescence
of particles ranging in size and morphology
from dust particles to prominent cytoplasmic
inclusion Negri bodies (that seen as round to
oval, eosinophilic bodies in light microscope)
(7). The use of monoclonal antibodies in the
FDI - FITC anti-rabies monoclonal globulin
provides specific and uniform staining with
reduced background staining (8).

Several tests are necessary to diagnose
rabies antemortem (before death) in
humans; no single test is sufficient. Tests are
performed on samples of saliva, serum, spinal
fluid, and skin biopsies of hair follicles at the
nape of the neck. Saliva can be tested by virus
isolation or reverse transcription followed by
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polymerase chain reaction (RT-PCR). Serum
and spinal fluid are tested for antibodies to
rabies virus. Skin biopsy specimens are
examined for rabies antigen in the cutaneous
nerves at the base of hair follicles (9 and 10).
The direct fluorescent antibody test (DFA)
is the test most frequently used to diagnose
rabies and this test requires brain tissue from
animals suspected of being rabid. The test can
only be performed post-mortem (after the
animal is dead). Histologic examination of
biopsy or autopsy tissues is occasionally useful
in diagnosing unsuspected cases of rabies that
have not been tested by routine methods. In
the recent research (our work) this method was
used to detect Negri body in these two cases
and to confirm the results of the FAT (11).
Before current diagnostic methods were
available, rabies diagnosis was made using this
method and the clinical case history. In fact,
most of the significant histopathologic features
of rabies infection were described in the last
quarter of the 19th century. After Louis
Pasteur's successful experiments with rabies
vaccination, scientists were motivated to
identify the pathologic lesions of rabies virus
(1). In regard to Immunohistochemistry (IHC)
methods for rabies detection, these provide
sensitive and specific means to detect rabies in
formalin -fixed tissues. These methods are
more sensitive than histologic staining
methods, such as Hematoxylin and Eosin, and
Sellers stains. Like the DFA test, IHC
procedures us  specific antibodies to detect
rabies virus inclusions. While the other
methods for Rabies virus detection such as the
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techniques that use enzyme - labeling systems
has increase the tests' sensitivity; in addition,
the methods that use monoclonal antibodies
may be used to detect rabies virus variants (12
- 14).
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