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Abstract: The rabbit haemorrhagic disease (RHD) virus is a
member of the Calicivirideae family. First described in China in
1984, the virus rapidly spread worldwide and is nowadays con-
sidered endemic in several countries. It is the etiologic agent of
rabbit haemorrhagic disease – a highly contagious infection caus-
ing mostly death of both domestic and wild rabbits (Oryctolagus
cuniculus). It can occur in three different clinical forms: pera-
cute, acute and subacute. The study describes devising a fast
and efficient method of proving the etiology of the infection -
real-time PCR. The results of the study show that the method is
100% verifiable and efficient. Moreover, it is less time consuming,
compared to traditional PCR.

1. Introduction

The RHD virus causing rabbit death is a virus which so far has not been propagated
in vitro, hence its quick diagnosis has rendered difficult (Niedźwiedzka, 2008; Tokarz-
Deptuła, 2009). The basis for the virus diagnostics involves serological methods,
which are increasingly ousted or applied together with molecular biology methods.
The introduction of real-time PCR has facilitated increased specificity, sensitivity, and
easier achievement of results (Kubista et al., 2006; Watzinger et al., 2006). The above
mentioned method is PCR technique combined with the analysis of product volume
growth in real time, allowing to obtain very small amounts of the virus copies, which
is often impossible to achieve with regular PCR. In this technique, the determinant
of the matrix DNA volume is the number of cycles after which reaction kinetics
enters the phase of logarithmic growth in the product volume. The most frequent
and at the same time the easiest real-time PCR method is to mark DNA with SYBR
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Green I fluorochrome which, by binding to double-stranded DNA, emits light. Some
inconvenience of this system lies in the fact that the aforementioned fluorochrome
binds to double-stranded DNA non-specifically, yet in order to exclude the possibility
of wrong interpretation, one must perform the analysis of the product melting curves
(Kubista et al., 2006; Słomski, 2008; Watzinger et al., 2006).

Attention should be drawn to the fact that real-time PCR technique, due to its
benefits and in particular the possibility of using only trace volumes of the material
for extremely sensitive detection, has been applied to detect both human and animal
viruses, such as adenoviruses, hepatitis, influenza virus, or poxviruses (Watzinger
et al., 2006), yet so far, however, there have been no reports in literature concerning
applications of this method to detect the RHD virus, either in liver tissue or in any
other tissue of rabbits infected with it.

The purpose of the study was to qualitatively determine the prevalence of the
RHD virus in liver cells of rabbits infected with its ten strains, originating from var-
ious European countries and possessing various biological properties. The strains
were: Italian reference strain BS89, German strain Hagenow with varied haemag-
glutination capacity, English non-haemagglutinating Rainham strain, German non-
haemagglutinating Frankfurt strain, Spanish non-haemagglutinating Asturias strain,
Italian haemagglutinating antigenic variant Vt97, German haemagglutinating anti-
genic variants Triptis and Hartmannsdorf, as well as Italian (Pv97) and French (9905)
non-haemagglutinating variants.

2. Material & Methods

The study involved liver tissue taken from rabbits that died as a result of intramus-
cular infection with the 10 analysed strains of the RHD virus. After animal death,
which occurred within 24 to 36 h of the infection depending on the administered
strain, liver tissue was taken post mortem. Next, it was homogenated at the ratio
of 1:3 with PBS and from the tissue prepared in this manner genetic material was
isolated using the A&A Biotechnology isolation kit (DNA Gdańsk) in accordance
with the manufacturer’s instructions. Then, a complementary strand of nucleic acid
(cDNA) was obtained in the reaction of reverse transcription on the matrix of vi-
ral RNA using 0.5 µl M-MLV Reverse Transcriptase enzyme (Invitrogen, USA). For
the reaction, the following were used: 1 µl specific downstream starter with concen-
tration of 100 µM (TIB MOLBIOL, Germany), dNTPs (mix of dATP, DTP, DTP,
dTTP) with concentration of 25 mM each (Promega, USA), 0.5 µl inhibitor of RNA-
se with concentration of 40 u/µl (Promega, USA), 0.25 µl starter Oligo (dT)18 with
concentration of 100µM, 13.5 µl of water for molecular biology DEPC (Eppendorf,
Germany), 2 µl buffer for RT-PCR 5x concentrated (Invitrogen, USA), 0.25 µl DTT
with concentration of 100 µM and 5 µl of viral RNA. cDNA obtained after reverse
transcription was amplified in real time with real-time PCR technique and the appli-
cation of intercalating fluorescent colorant SYBR§Green I, using LC FastStart DNA
Master SYBR Green I (Roche Diagnostics, Germany) kit of reagents. The amplifica-
tion reaction was carried out in a mix containing 2 µl of cDNA obtained after RT,
added to 18 µl of reaction mix (2 µl FastStart DNA Master SYBR Green I, after 2
µl of relevant primers, 3.2 µl of MgCl2 with concentration of 5 mM and 8.8 µl water
for molecular biology DEPC). The primers were designed to allow for identification
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Fig. 1. Result of real-time PCR reaction for detection of the RHD virus in liver tissue.

of all the 10 studied strains of the virus, regardless of their biological property. They
were produced by TIB MOLBIOL (Germany) on the basis of information available
from the Gene Bank, using data regarding the most conservative regions of the RHD
virus genome – primer S with the sequence AAATAgTgggACTKCAACCAgTACCT
with Tm=58.8◦C and primer R with the sequence ggAgATRgggTTgTCRAYTgCA-
gAC with Tm=59.9◦C. The first phase involved denaturation at 95◦C for 10 minutes
and it was followed by 45 cycles comprising: denaturation at 95◦C for 10 seconds,
connection of starters at 58◦C for 10 seconds, and elongation of strands at 72◦C for
7 seconds. After the amplification phase, a melting curve analysis was carried out at
a temperature of 65-95◦C, and a cooling phase at 40◦C for 30 seconds. The entire
reaction time amounted to about 1 hour and the reaction was performed using Light-
Cycler 1.5 system (Roche Diagnostics, Mainheinm, Germany). During the reaction,
the level of stimulated fluorescence was continuously analysed and the melting curve
analysis was performed to determine specificity of the reaction (Niedźwiedzka, 2008).

3. Results & Discussion

Exponential growth in fluorescence was adopted as a positive result because it indi-
cated the presence of the RHD virus in the analysed liver tissue (Fig. 1). In addition,
specificity of the amplified products was confirmed with the melting curves (Fig. 2).

As evidenced by the obtained results (Fig.2), all the samples confirmed the pres-
ence of the virus in the analysed material with high precision. This was indicated by
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Fig. 2. Analysis of melting curves of products as evidence of reaction specificity during
the RHD virus detection.

both Ct (the number of reaction cycles where sample fluorescence achieved the phase
of logarithmic growth), and the melting temperature of the product measured to elim-
inate the risk of obtaining non-specific products, which could result from the impact
of SYBRGreen fluorescence colorant. Differences between Tm in the 10 analysed
samples amount to just 0.40◦C, which clearly confirms high specificity of the reaction
and indicates the presence of the virus copies in all the samples.

It should be added that the application of real-time PCR method in virusological
diagnostics of the RHD virus seems to be highly justified and specific, which is pointed
to by the following facts:

• real-time PCR technique allows for significant shortening of the reaction time
due to elimination of the post-amplification processing phase,

• due to specificity of the analysis (one tube – capillary), the risk of contamination
has been minimised.
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