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Abstract : In the present study sensitivity of diagnosis of rabies with Nested RT-PCR was compared with
Immunofluorescence on 20 brain samples. RNA extraction was done using Qiazol method. Synthesis of cDNA
was done using rabies specific primers. Nested set of primers were used to amplify highly conserved 762bp
nucleoprotein gene region. Nested RT-PCR was able to diagnose rabies viral RNA in 12 out of 13
Immunofluorescence positive cases. Sensitivity of Nested RT-PCR was found to be 92.31% when compared with
Immunofluorescence. Thus, the present study concluded that Nested RT-PCR can be served as an additional tool
for confirmatory diagnosis of rabies
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l. INTRODUCTION

India has the dubious distinction among the rabies enzootic Asian countries in reporting more than
20,000 human rabies deaths annually [1]. Although rabies virus adapts to different hosts for persistence [2],
dogs continue to play a major role in maintenance and transmission of the disease [3]. The fluorescent antibody
test (FAT) is the standard and most frequently primary used method of rabies diagnosis [4]. FAT gives reliable
results on fresh specimens within a few hours in 95-99% of cases. The sensitivity of the FAT is dependent on
the quality of the specimen, conjugate, equipment and the skills of the diagnostic staff. Confirmatory mice
inoculation test (MIT) requires 21-28 days, facilities for experimental animals, and is labour intensive. Thus,
MIT has been replaced by the rabies tissue culture infection test on cell cultures (RTCIT). However, it may be
performed only in well equipped laboratories with skilled staff. Further, RTCIT and MIT are both directed at the
detection of only live virus. Since the speed of obtaining results is the most important criterion in the diagnosis
of rabies, [5] recommend the RT-PCR as a supplementary method. The present study was, therefore, undertaken
to compare the sensitivity of Nested RT-PCR with Immunofluorescence, for making reliable confirmatory
diagnosis.

Il. MATERIALS AND METHODS
2.1 Collection of brain samples
In the present study, brain tissue samples were collected from 20 cases (7 buffaloes, 5 cattle and 8
dogs). Molecular assay viz. Nested RT-PCR and conventional assay viz. Immunofluorescence was applied for
comparing the sensitivity diagnosis of rabies virus from brain samples.

2.2 RNA extraction and cDNA synthesis

Total RNA from brain samples, positive and negative controls was extracted using Qiazol (Qiagen,
USA) according to the manufacturer’s instructions. The RNA was subjected to cDNA synthesis using a primer
RabN1 (30 pmol/ul) and subjected to 65°C for 10 min and was later snap cooled on ice and briefly spun down.

cDNA synthesis was done using high-capacity cDNA reverse transcription kit (Applied Biosystems,
USA). Reverse transcriptase (Applied Biosystems, USA) mix was prepared and subjected to conditions 25°C for
10 min, 37°C for 2 h, 85°C for 5 min and chilling on ice for 5 min in a thermal cycler (Eppendorf). RNA and
cDNA concentration was measured using Nano Drop Spectrophotometer (Nanodrop Technologies, CA) in ng/ul
and quality was checked as a ratio of OD 260/280.

2.3 Nested RT-PCR

The procedure used for the nested RT-PCR based on N (Nucleoprotein) gene was that used earlier [6,
7, 8] with minor modifications. Briefly, 12 ul of cDNA was subjected to a first round amplification using
RabN1 and RabNS5 primers (30 pmol/ul), ANTP’s and Taq DNA polymerase for 95°C for 2 min followed by 35
cycles of 95°C for 1 min, 55°C for 1 min, 72°C for 1 min 30 s and a final extension step at 72°C for 5 min. For
the second round, 5 pl of first round PCR product was amplified using Rab Nfor and Rab Nrev and subjected to
thermo cycling conditions as first PCR except annealing at 55°C and extension for 1 min. The amplified PCR
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products were loaded on agarose gels along with positive control, negative control and DNA ladder (100 base
pair plus, Fermentas). The agarose gels were visualized under Geldoc (Bio-Rad).

2.4 Immunofluorescence

The Immunofluorescence was applied as gold standard diagnostic test by using the standard procedure
as described by [9]. Duplicate impression smears of 1 cm diameter on either ends of the labelled slides were
prepared from cerebellum in case of large animals and from hippocampus in case of dogs. Control positive
slides from known rabies positive case and control negative slide from normal, uninfected and unvaccinated
animal was also prepared along the smear. The slides were examined using an AHBT3 - RFC reflected light
fluorescence attachment (Olympus, Japan).

2.5 Sensitivity comparison of nested RT-PCR with Immunofluorescence for detection of rabies virus
The sensitivity of nested RT-PCR and Immunofluorescence technique was compared for diagnosis of
rabies in brain samples. Since, FAT is recommended worldwide as a standard technique for diagnosis of rabies
on neural tissue, after death of animal by World Health Organization [10]. So, nested RT-PCR employed on
brain samples were also compared with FAT for detecting the efficacy of these molecular techniques.
The sensitivity of various tests applied was calculated using following formula

True positive
True positive + False negative

Sensitivity = x 100

I11. RESULTS AND DISCUSSION
3.1 Analysis of nucleic acid
The 260/280 ratio of extracted RNA was in the range of 1.75-1.90 while the concentration varied from
413.17-996.40 ng/pl and the 260/280 ratio of cDNA was in the range of 1.90-2.02 and concentration varied
from 2540.30-4768.40 ng/pl.

3.2 Nested RT-PCR

Amplification with primers Rab N1 and Rab N5 yielded 1477bp first round product. Nested pair of
primers (Rab Nfor and Rab Nrev) used for amplification in second round yielded 762 bp product as reported by
[6, 7, 8]. By nested RT-PCR, viral RNA could be diagnosed in 12/20 (60.0%) cases (TABLE 1).

3.3 Immunofluorescence
Out of 20 cases, 13 (65%) cases were diagnosed positive on the basis of Immunofluorescence applied
on brain samples (TABLE 1).

3.4 Sensitivity comparison of nested RT-PCR with Immunofluorescence

Nested RT-PCR was found to be 92.85% sensitive. Earlier workers have reported sensitivity of nested
RT-PCR lesser than the present study viz. 52% [11] and 86% [12]. However, higher sensitivity by similar
approach has also been reported [13]. Diagnosis of rabies by nested RT-PCR, therefore, offers promise as an
alternate diagnostic tool that could be highly significant for detection of rabies from putrefied brain samples
where FAT fails to give authentic diagnosis.

V. CONCLUSION

So far, conventional method (Immunofluorescence) has been reported to be a reliable test for diagnosis
of rabies. Several other methods have been reported by various researchers, each having its own merits and
demerits. In the present study It can be concluded that the sensitivity of Nested RT-PCR is comparable with
Immunofluorescence and can be used for confirmatory diagnosis of rabies. This study suggests that Nested RT-
PCR is a useful, specific, sensitive and better molecular approach and can be used as future diagnostic tool on
samples like saliva, skin, hair follicles, urine and milk for ante-mortem diagnosis of rabies thus prevents post
exposure prophylaxis and unnecessary treatment.
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Table -1: Details of cases for postmortem diagnosis of rabies

Sample No. Species Age Sex Immuno- Nested
fluorescence RT-PCR
1. Buffalo 2yrs F + +
2. Dog 5 mths F - -
3. Cow 3yrs M + +
4, Dog 4yrs M - -
5. Buffalo 6 yrs F + +
6. Buffalo 4yrs F - -
7. Dog 3% mths M - -
8. Buffalo 6 yrs F + +
9. Dog 5yrs F - -
10. Cow Calf 6 mths F + +
11. Dog 2% yrs F + +
12. Cow calf 1 mths F + -
13. Cow 4Y5 yrs F + +
14, Buffalo 8 yrs F - -
15. Dog 12 yrs M + +
16. Dog 1yrs M + +
17. Dog 7Y% yrs M + +
18. Buffalo 7yrs F - -
19. Buffalo 6 yrs F + +
20. Cow 1wyrs F + +
% 13/20 (65%) 12/20 (60%0)

+ Positive, - Negative
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