Opinion
ISSN: 2574 -1241

DOI: 10.26717/BJSTR.2020.26.004318

The Problem of Assessing the Epidemic Risk of Viral
Pollution of Water Bodies Using RNA Diagnostics
Nedachin AE*, Dmitrieva RA, Doskina TV, Zagainova AV and Abramov IA
Federal State Budgetary Institution, Center for Strategic Planning and Management of Medical and Biological Health Risks, Russian
Ministry of Health, Russia
*Corresponding author: Nedachin AE, Federal State Budgetary Institution, Center for Strategic Planning and Management of
Medical and Biological Health Risks, Russian Ministry of Health, Russia
ARTICLE INFO

Abstract

Received:

Citation: Nedachin AE, Dmitrieva RA, Doskina TV, Zagainova AV, Abramov IA. The Problem
of Assessing the Epidemic Risk of Viral Pollution of Water Bodies Using RNA Diagnostics.
Biomed J Sci & Tech Res 26(2)-2020. BJSTR. MS.ID.004318.

Published:

February 21, 2020
March 03, 2020

Opinion
The problem of viral pollution of water bodies of the environment
(OOS) is acute in the world. Until recently, sanitary-virological
control of water sources and drinking water is carried out directly by
direct determination of viruses, as well as using indirect indicators,
the most optimal of which are coliphages [1-3]. However, in recent
years, researchers have increasingly used viral markers - RNA
and DNA of viruses, which are determined in the RT-PCR reaction,
both for monitoring viral contamination of water bodies and for
deciphering outbreaks of diseases associated with the use of poorquality water or food products that are unfavorable in the epidemic
relation . The methodology for the determination of viral markers in
the RT-PCR reaction is characterized by high sensitivity, specificity
and expressivity, and also makes it possible to quantify them. The
introduction of real-time PCR methods can significantly accelerate
the determination of genetic markers of viruses in water, which
finally will eliminate one of the important drawbacks of traditional
cultural sanitary-virological research-a retrospective of the results.
If traditional cultural virological analysis requires approximately
three weeks, then using real-time PCR, the results can be obtained
within a few hours. Optimization of sanitary-virological control of
water bodies using the PCR method dictates the need to study the
possibilities of its use in various aspects of water supply hygiene,
which is extremely important for the rapid adoption of preventive
structural and technological decisions.
The results of virologic analysis by PCR are unconditionally
used in clinical diagnostics, however, the results of PCR obtained by
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sanitary-virological monitoring of environmental objects cannot be
evaluated unambiguously. Currently, there is no unified approach to
the interpretation of the significance of detected viral RNA or DNA,
which is extremely necessary when assessing the epidemic danger
of the studied object, for example, drinking water after treatment
and disinfection. In fact, the detection of virus RNA in water may
indicate its contamination with live infectious viruses, which is a
real epidemic danger; or viruses inactivated after disinfection,
which is not dangerous; or when determining free RNA or DNA
isolated from a viral particle at the time of its death and, therefore,
also not representing an epidemic danger. The question arises of
the need for a test that would test whether the virus whose RNA
has been detected is infectious or not. To this end, [4,5] proposed
the use of Propidium Monoazide (PMA) in RT-PCR, which was used
for differential selective diagnosis of infectious and non-infectious
mouse norovirus (MNV-1) after inactivation of its chlorine. However,
according to the authors of [4,5], RT-PCR with PMA was not able to
differentiate Norvolk infectious viruses from inactivated viruses
after any other types of treatment. Thus, RT-PCR with PMA does not
allow a distinction to be made between infectious and inactivated
viruses after treatment with ultraviolet light, which suggests that
damage to the viral capsid may be a prerequisite for the penetration
of PMA and binding to the viral genome. Also, according to the
authors, this suggests that RT-PCR with PMA can be used to detect
intact, potentially infectious viruses MNV-1, Norvolk and to exclude
the detection of free viral RNA [6].
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In addition, viruses and markers of viral contamination can
differ in stability and duration of survival under the influence of
physical, chemical adverse environmental factors during their
circulation, as well as under the influence of disinfecting effects
in water treatment conditions, which is extremely important for
assessing their indicator significance and the possibility of their
use in forecasting the epidemic situation. This dictates the need to
study their comparative stability, duration of survival, reliability
and priority as indicators of viral contamination in modern water
treatment methods. In this regard, studies were carried out, the
purpose of which was to study the comparative stability, survival
and dynamics of inactivation of the following indicators: coliphages
as indirect indicators of viral contamination [7], poliovirus (RV),
Hepatitis A Virus (HAV) and their RNA in conditions impact of
ultraviolet radiation in drinking water. The obtained data showed
that virus RNAs are more resistant to inactivating factors and, in
particular, to ultraviolet radiation at the levels of 40 and 60 mJ/
cm2, and can be longer detected in treated water compared to
traditional indicators of viral contamination - phages MS -2, as well
as PV viruses detected on BGM tissue culture.
Therefore, if only virus markers are detected in disinfected
water - RNA, DNA and the absence of other direct or indirect
indicators of viral contamination, it is impossible to unambiguously
judge the degree of potential epidemic hazard of a water body. This
requires the development of reliable additional tests confirming
the infectivity of viruses detected by RNA or DNA markers, and
in particular, the improvement and refinement of tests using
propidium monoazide [8,9], as well as the analysis of additional
factors confirming the potential epidemic danger: the presence of
specific sanitary -hygienic conditions, including the entry of viral
contamination, the presence in the water of indirect indicators
of viral contamination-coliphages [10] or directly detection of
infectious viruses in water.
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