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abstract

 Rabies is an acute fatal encephalitis known to mankind ever since the dawn of human 
civilization. Dogs act as the principal vector for transmission of rabies in India. Direct fluorescent 
antibody test on brain sample is the gold standard test recommended for diagnosis of rabies. The 
present study was designed to compare immunofluorescence for rabies in different anatomical 
sites of brain by employing direct fluorescent antibody test (DFAT). Impression smears from 
cerebrum, cerebellum, hippocampus and brainstem of 30 rabies positive dogs were subjected to 
grading and comparative evaluation of immunofluorescence upon DFAT. The impression smears 
from these sites were subsequently graded from 1+ to 4+ based on intensity and distribution of 
fluorescence. The results revealed that brainstem and cerebellum showed almost similar and 
higher grades of fluorescence followed by hippocampus and cerebrum. The study also unveiled 
unilateral distribution of viral antigen in the hippocampus in certain cases which questions the 
reliability of employing hippocampal smears for DFAT. The study concluded that brainstem and 
cerebellum are the preferred samples for DFAT for rabies in canines.
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  Rabies is one of the oldest diseases 
known to mankind ever since the dawn of human 
civilization. This acute encephalitis is caused by 
a neurotropic, negative sense, non-segmented, 
single-stranded RNA virus belonging to the 
Lyssavirus genus of the Rhabdoviridae family 
and Mononegavirale order (Dupont and 
Earle, 1965). Street dogs act as the principal 
reservoirs for rabies in India (AravindhBabu 
et al., 2012) and canine rabies virus variants 
are the primary circulating viruses in India 
that transmit the disease to other domestic 
animals and humans. Clinical signs shown by 
animals are not always a reliable indicator of 
rabies. Hence confirmations based on different 
laboratory techniques are essential. Direct 
fluorescent antibody test on brain sample is the 
gold standard test recommended for diagnosis 
of rabies. The present study was designed to 
compare immunofluorescence in different 
anatomical sites of brain upon DFAT in rabies.  

 Carcasses of 30 dogs that were 
diagnosed as rabies positive by DFAT formed 
the material for the present study. Impression 
smears from cerebrum, cerebellum, 
hippocampus and brain stem were collected 
and subjected to DFAT for grading of 
immunofluorescence. Based on the intensity 
and distribution of immunofluorescence, 
different grades from 1+ to 4+ were assigned as 
per the protocol recommended by Rupprecht 
et al. (2018). Before arriving at the conclusion, 
the fields were scanned under 10X and 40X 
objectives by at least two pathologists in a 
blinded manner.

 The study analysed grades of 
immunofluorescence exhibited by different 
anatomical sites of brain in rabies positive 
canine carcasses. Various studies have shown 
that clinical signs are never conclusive in 
diagnosis of rabies (Hemachudha et al., 2002). 
According to Shruthi et al., (2022), the animals 
with history of neurological manifestations 
need to be screened for rabies by DFAT. As 
per the observations of Chandran et al. (2022), 
examination of brain by DFAT is mandatory 
before declaring that the animal is not rabid. 

Immunofluorescence obtained from different 
parts of brain vary widely in distribution and 
intensity and hence examining brain tissues 
from various parts of brain is mandatory in the 
confirmatory diagnosis of rabies.

 Grading of immunofluorescence 
from different parts of brain revealed that both 
brainstem and cerebellum exhibited relatively 
higher grade (3+) of fluorescence compared to 
hippocampus (2+) and cerebrum (1+) in majority 
of the samples. The immunofluorescence 
was stronger and almost similar for brainstem 
and cerebellum followed by hippocampus 
and cerebrum respectively. The findings 
were consistent with that of God’spower et 
al. (2018) who noted that majority of positive 
samples showed characteristic apple green 
fluorescence on impression smears from 
cerebellum, brain stem and hippocampus. The 
degree of fluorescence exhibited in different 
grades is depicted in Fig. 1-4. 

Fig.1. Immunofluorescence for rabies graded as 4+ 
(DFAT X 100)

Fig. 2. Immunofluorescence for rabies graded as 3+ 
(DFAT X 100)
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 Occasionally, in a few positive cases, 
immunofluorescence on hippocampus could 
be detected only unilaterally. The findings 
question the reliability of employing impression 
smears from hippocampus for confirmatory 
diagnosis of rabies and indicates the need for 
examining impression from different areas of 
brain simultaneously to diagnose the disease. 

 The observations made in the current 
study recommend brain stem and cerebellum 
as the preferred samples for diagnosis of rabies 
in canines by DFAT. Similar observations were 
made by Tepsumethanon et al. (1997) who 
observed higher sensitivity for DFAT in brain stem 
and cerebellum. However, immunofluorescence 
studies conducted on brain stem, hippocampus 
and cerebellum by Raju et al. (2008) revealed 
stronger fluorescence in brain stem followed 
by hippocampus and cerebellum. The findings 
by Dumrongphol et al. (1996), who observed 
maximum viral load in brainstem during early 
stage of infection, substantiates the results of 
our study. 

summary

 Grading of immunofluorescence from 
different parts of brain in 30 rabies positive 
dogs revealed that brain stem and cerebellum 
exhibited relatively higher fluorescence 
compared to other parts. Unilateral distribution 
of viral antigen observed in the hippocampus 
of rabid animals questions the reliability of 
DFAT on hippocampus as a confirmatory test 
for diagnosis of rabies. The study concludes 

brainstem and cerebellum as the recommended 
samples for diagnosis of rabies in canines by 
DFAT. 
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