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Mini Review

Viruses, according to the latest ideas [1,2], are the oldest
creatures on our planet, possessing greater genetic diversity
than any of the cellular organisms [3]. Unfortunately, viruses
from free-living replicating elements evolved into parasites
that embed their genetic material into the nucleotide sequence
of the carrier. Naturally, any alien genetic material is perceived
by the body of an infected creature as a threat, prompting, in
turn, the response of the immune system [4]. The consequences
of this response, such as fever, tumor and cell apoptosis, are
quite painful processes that sometimes lead to the death of the
host organism [5]. Since many viruses are characterized by a
mode of transmission between individuals of the host species,
or even interspecific transmission, viral diseases often become
epidemics. Since the external symptoms of various viral diseases
are quite like each other, animal husbandry in general and poultry
farming constantly need to improve old ones and develop new
methods for diagnosing viral diseases [6,7]. The purpose of this
review is to briefly describe the current methods for diagnosing
avian influenza virus and Newcastle disease, some of the most
dangerous and common infections of birds [8,9].

Direct immunofluorescence (DFA) is used to detect a
variety of viruses, including influenza viruses and NDV. Direct
immunofluorescence analysis takes from 2 to 3 hours. Direct
immunofluorescence for detection of influenza A virus has
a sensitivity from 70 to 100%, specificity 80 to 100%, PPV
85-94%, NPV 96-100% [10]. The combination of direct
immunofluorescence with a virus culture yields about 5-15%
more positive results than the immunofluorescenceitself[11,12].

Enzyme-linked immunosorbent assay (ELISA). Many
Influenza A and B ELISA kits have been introduced in the last
10 years [13-16]. This method has a sensitivity of 70 to 75%,
which is significantly lower than that of virus cultures and direct
immunofluorescence but has a good specificity of 90-95%. Due
to the low sensitivity of these tests, false negative results are a
major problem, and PPV will decrease as the infection spreads.
In addition, these test systems should be subject to internal

evaluation, and their work should be evaluated every season in
connection with the change of circulating strains. However, for
the diagnosis of avian influenza viruses, a few commercial test
systems based on rapid ELISA have been developed [9,13,17].

PCR analysis. The most progressive and accurate method
for the diagnosis of viral infections [18,19]. There are several
variations of this method. Non-specific detection methods based
on the binding of double-stranded DNA to intercalating dyes
such as ethidium bromide, YO-PRO-1 [20] and SYBR-greenl
[21]. HybProbes. The method is based on probes (primers)
from the 3 ' end is labeled with a donor fluorophore (FITC), the
second is labeled at the 5’ end with a fluorophore acceptor, so
that when both oligonucleotides are located on the DNA chain,
the two fluorophores are 10 the friend and luminescence of the
acceptor fluorophore is enhanced [22,23]. Molecular beacon.
The technology is based on probes that form hairpins, which at
the ends are labeled with a fluorophore and a quencher [24,25].
TagMan. The amplicon was detected as a result of the 5 ‘= 3’
endonuclease activity of the Taqg DNA polymerase that cleaved the
probe and facilitated cleavage of the fluorophore and quencher
from the probe [26,27]. RT-PCR, or reverse transcription, is
based on the use of virus-specific oligonucleotide primers or
random hexamers. It is considered a rather effective way to
diagnose viruses [28].

Unfortunately, despite the progression of PCR analysis,
today in Russia, foreign test systems are mainly used to identify
avian influenza viruses and Newcastle disease. From domestic
developments, only a multiplex PCR test system developed by
the Vector State Research Institute of Physics and Technology
[29] can be considered a truly effective method. Its advantages
include the 100% accuracy of identifying individual strains of
influenza viruses, as well as the virus of Newcastle disease, and
the joint testing of standard virus strains from the collection
of the Vector did not affect the accuracy of the analysis Ilinykh
[29]. However, even though the development has successfully
passed production testing in several laboratories in Siberia
and Kazakhstan, it remains unclaimed. The low demand for
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this analytical method creates the need for an active marketing
campaign, which is the goal of our future work.
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