www.als-journal.com/ ISSN 2310-5380/ August 2024

Full Length Research Article

Advancements in Life Sciences — International Quarterly Journal of Biological Sciences

ARTICLE INFO

Date Received:
19/03/2024;

Date Revised:
15/05/2024;
Available Online:
10/07/2024;

Author’s Affiliation:

1. N.P. Ogarev National Research
Mordovian State University,
Saransk - Russian Federation

2. Saint Petersburg State University
of Veterinary Medcine, Saint
Petersburg — Russian Federation

3. Udmurt State Ag
University, Izhevsk — Russian
Federation

rian

*Corresponding Author:
Tatiana Reshetnikova
Email:
reshetnikova_t.i@mail.ru

How to Cite:

Reshetnikova TI, Kuzmin VA,
Georgievna Krylova TG
(2024). Application of the
PCR for diagnosis and
monitoring of rotavirus in
calves during treatment with
the antiviral agent
Triazavirin. Adv. Life Sci.
11(3): 684-688.

Keywords:

Calves; Treatment; Digestive
and Respiratory Organs;
Antiviral Agent; Rotavirus;
Treatment

Editorial Comment:

This manuscript has minor
post-publication changes in
the affiliation section.

INDEXED IN

Application of the PCR for diagnosis and monitoring of
rotavirus in calves during treatment with the antiviral agent
Triazavirin

Tatiana Reshetnikova’*, Vladimir Kuzmin?, Tatyana Krylova3

Abstract

ackground: Rotavirus is a significant cause of morbidity and mortality in neonatal calves, leading to

severe gastrointestinal and systemic illnesses. Current treatments primarily focus on symptomatic

relief and prevention through vaccines, with limited use of antiviral agents. This article considers the
issue of experiments using the antiviral agent Triazavirin in the treatment of rotavirus infection in calves,
with tracking the amount of virus during the polymerase chain reaction examination in fecal samples.

Methods: The experiment was conducted at a Mordovian Republican Veterinary Laboratory in the National
Research Mordovian State University named after N.P. Ogarev (Republic of Mordovia, Russia), between
February and March 2023. Two groups of calves, experimental and control, were assessed. The experimental
group received Triazavirin orally at a dose of 500 mg per day for 7 days. Before and after the experiment, fecal
samples were taken from experimental calves for the PCR study of the ribonucleic acid of group A rotaviruses.

Results: Treatment with Triazavirin resulted in a reduction of the rotavirus load by an average of 35.2%. The
PCR analyses before and after treatment indicated a substantial decrease in viral RNA in the majority of
treated calves, with variable individual responses.

Conclusions: Triazavirin demonstrates potential as an effective antiviral treatment for rotavirus in calves,
reducing viral load and possibly improving clinical outcomes. The use of PCR provided a reliable method for
monitoring viral levels, thereby facilitating effective management of this infectious disease.
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Introduction

Rotavirus infections in neonatal calves are a major
veterinary concern worldwide due to their high
prevalence and severe impact on the livestock industry.
This viral pathogen is known for its rapid transmission
and devastating effects on young animals, often
leading to severe dehydration, diarrhea, and high
mortality rates.

Rotavirus belongs to RNA viruses and affects calves at
an early age, starting from 3-5 days of life [1, 2]. The
animals at risk are the ones that have not received
high-quality colostrum, with abnormalities in the time
and process of feeding [3-5]. The disease is
characterized by damage to the digestive system
(intestines) [6, 7], the development of diarrhea [8],
dehydration, impaired colostral immunity, depression,
later tachycardia, and coma [9-11]. There is evidence of
virus damage to the respiratory, central nervous, and
cardiovascular systems, kidneys, and liver [12, 13].
Mortality among calves can reach 50% in this disease.
Upon autopsy, pathological changes are noted in the
organs of the digestive system, liver, kidneys, spleen,
heart, bronchi, and lungs. The diagnosis is complex and
includes laboratory research methods like polymerase
chain reaction (PCR) and clinical data. This disease
occurs in the form of mixed infections with the
involvement of several pathogens, such as coronavirus,
parvovirus, herpesvirus, reovirus, as well as
enterobacterial agents [14, 15]. Prevention is reduced
to vaccination, and the treatment is combined and
symptomatic, with the use of serums. Rotavirus
infection occurs in almost all agricultural enterprises
and has a significant percentage of animal damage.
Unfortunately, not all treatment regimens include
antiviral agents [16, 17]. The main emphasis is on the
use of antibacterial and vitamin preparations. Antiviral
agents are practically not used [18-20]. However, these
measures alone are often insufficient to control
outbreaks, especially in densely populated farming
environments. The development and implementation
of effective antiviral treatments represent a critical
need in veterinary medicine to enhance survival rates
and improve animal welfare. Antiviral agents like
Triazavirin could potentially offer a novel therapeutic
avenue, reducing the viral load and mitigating the
severity of the disease, thereby supporting the health
and productivity of affected herds.

Thus, in our study, we conducted an experiment
using the antiviral agent Triazavirin in the treatment of
rotavirus infection in calves, tracking the amount of
virus during the PCR test of fecal samples.

Methods

The study and experiments were conducted from
February to March 2023 at a farm of the Streletsk LLC,
Ruzaevsky district, Republic of Mordovia, Russia.
During the experiment, experimental groups of calves
were formed, according to the principle of analogs.
Pregnant cows (mothers) of experimental calves were
vaccinated with the Kombovak-R vaccine, once, in
December 2022. On the first day of life, the calves were
injected with E-selenium. The animals were kept in the
same hygienic conditions and had the same diet
according to age and technology of keeping. Upon
admission, two groups were formed considering the
condition and age of the animals. Calves with
symptoms of damage to the digestive and respiratory
systems, with the presence of obvious clinical signs,
such as dehydration, liquid gray-and-white feces,
shortness of breath, lethargy, apathy, and nasal
discharge, were selected for the experiment (Table 1).

No. of the Medication Administration Administration schedule
experiment method

1st 2 capsules (500 mg) per
experimental Triazavirin orally day (1 capsule twice a
group day) per head, for 7 days

2nd

experimental Control Received no treatment

group
Table 1: Experiment design.

Groups 1 and 2 included five and four heads of calves,
aged 3-14 days. For treatment in the 1st experimental
group, Triazavirin was used, administered orally (after
feeding), at a dose of 2 capsules (500 mg) per day per
head, for 7 days, while the 2nd control group received
no treatment.

Before and after the experiment, fecal samples were
taken from experimental calves for PCR examination of
the RNA of group A rotaviruses (Rotavirus A). The
study was conducted at the Mordovian Republican
Veterinary Laboratory and N.P. Ogarev Mordovian
State University, Agrarian Institute, Department of
Morphology, Physiology, and Veterinary Pathology.

Results

During the experiment, qualitative and quantitative
PCR studies were conducted before and after the use of
Triazavirin (Table 2). Of the samples of five calves,
rotavirus was detected in four animals during the
study. After treatment with the antiviral agent, the
following findings were noted: in sample No. 4, the
virus was completely absent, in samples No. 5 and 2,
the amount of the virus had decreased by 8.3 and
57.1%, respectively, in sample No. 1, we observed an
increase in the amount of the virus by 24.6% (Table 2).
The control group consisted of four animals, and we
noted the presence of the virus in the calves.
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No. | Result before the Result after the 2nd control group
experiment experiment
+/- Average +/- Average +/- Average
Ct Ct Ct
1 + 29.71 + 37.02 + 32.07
2 + 36.00 + 15.45 + 16.99
3 - - - - + 22.07
4 + 33.40 - - + 23.67
5 + 34.81 + 31.92

Table 2: RNA of group A rotaviruses (Rotavirus A).

Table 2 Indicates a general reduction in viral load in
the experimental group treated with Triazavirin, with
one sample showing complete viral clearance and
another showing a substantial reduction. One sample
did show an increase in viral load, which might be an
outlier or due to individual variability in response to
treatment.

During the analysis of PCR studies, we examined the
graphs attached to the study (Figures 1-3). The graphs
contain a baseline, exponential curves reflecting the
data, and a plateau.
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Figure 1: Graph of the PCR test, control group 2.
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This graph represents the PCR results of the control
group, showing baseline viral load levels without any
intervention. The exponential curves reflect the
amount of viral RNA detected, which is higher
compared to the treated group, indicating no reduction
in viral load.
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Figure 2: Graph of the PCR test, group 1, data before
administering the medication.

This figure shows the initial viral load levels in the
experimental group before Triazavirin administration.
The exponential curves are similar to those in the

control group, indicating comparable viral loads at the
start of the experiment.
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Figure 3: Graph of the PCR test, group 1, data after administering
the medication.
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Figures 2 and 3 demonstrate a significant change in
the normal fluorescence levels among the test subjects
of group 1, compared to the control group. The
exponential curves are lower compared to the pre-
treatment and control group, indicating a reduction in
viral RNA levels after the administration of Triazavirin.

Discussion

Modern biotechnology offers a diagnostic method of
genetic engineering, PCR. This method is the gold
standard, as it allows for the detection of single
pathogens in a sample for animal diseases. With this
method, genetic material (DNA and RNA) is detected.
Several studies reinforce the utility of PCR in veterinary
medicine. For instance, research [21, 22] demonstrated
that PCR could distinguish between closely related viral
strains affecting cattle, thereby enabling more targeted
treatment approaches.

The essence of the method is reduced to the cyclic
multiple doubling of the DNA or RNA site of the
pathogen and the accumulation of more genetic
material for its detection. For RNA-containing viruses,
reverse transcription PCR (RT-PCR) is used, where a
DNA matrix with which PCR is already taking place is
synthesized on the RNA matrix. The thermocycler
performs 30-40 cycles of doubling the DNA section, as
a result of which 10-12 copies of DNA are formed from
1 sample. The cycle includes several stages: 1:
denaturation, 2: annealing, and 3: elongation. Next,
the number of DNA copies is determined using
fluorescence hybridization detection in real time. This
allows not only to detect DNA or RNA in a sample
(qualitative analysis) but also to measure the number of
its copies and calculate the amount of the original
matrix (quantitative analysis).

Viral, fungal pathogens, mycoplasma, chlamydia, and
other bacteria present in biological material are
studied. For example, research by Pansri et al., [23]
employed gPCR to differentiate between bacterial and
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viral causes of pneumonia in cattle, facilitating
appropriate and timely treatment interventions.

The method has proven to be 100% specific, fast, and
highly sensitive (detecting single pathogens). A
comparative study [24] highlighted PCR's superiority
over traditional culture techniques, which are slower
and less sensitive, particularly for pathogens that are
difficult to culture. A fragment of the DNA of the
pathogen of the infection under study is sufficient for
analysis, and the amount of the studied material can be
several tens of microliters. This method makes it
possible to identify the qualitative and quantitative
presence of a pathogenic agent in the body, which
allows not only for diagnosing the disease but also for
monitoring the treatment of animals with various
infectious diseases. In veterinary medicine, test
systems are actively used to diagnose various diseases
in pigs, cattle, cats, dogs, and birds. According to the
results of our study, the use of antiviral agents, in
particular Triazavirin, gives a positive result and leads
to a decrease in the amount of the virus by 35.2%.

Triazavirin shows high efficacy (35.2%) when
administered for 7 days in the indicated doses. The PCR
test is the most effective means for detecting the virus
while monitoring the treatment of a viral infection.

Author Contributions

Tatiana Reshetnikova conceptualized the study and
supervised methodology, was responsible for writing
the original draft. Vladimir Kuzmin was responsible for
data curation, investigation and reviewing and editing
of the paper. Tatyana Krylova aided with the formal
analysis for this paper and visualization, also
supervised the overall research.

Conflict of Interest

The authors declare that there is no conflict of interest
regarding the publication of this paper.

References
1. Baryshnikov PI. Veterinary virology: A textbook. 2006, 1zd-
vo AGAU.

2. Buienbayeva ZK, Latypova ZA, Issakulova BZ, Bakiyeva FA,
Namet AM, Valdovska A. Development of veterinary and
sanitary measures for the prevention of pasteurellosis
infection in cattle: The case of the Republic of Kazakhstan.
International Journal of Veterinary Science, (2024); 13(2):
164-171.

3. Turgenbayev K, Abdybekova A, Borsynbayeva A,
Kirpichenko V, Karabassova A, Ospanov Y, Mamanova S,
Akshalova P, Bashenova E, Kaymoldina S, Turkeev M,
Tulepov B. Development and planning of measures to
reduce the risk of the foot-and-mouth disease virus spread
(case of the Republic of Kazakhstan). Caspian Journal of
Environmental Sciences, (2023); 21(3): 561-573.

4.  Reshetnikova TI, Zenkin AS, Krylova TG. Experimental Use
of the Triazavirin Antiviral Medication in Conditions of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Group Administration at the Pig-Breeding Unit. Advances
in Life Sciences, (2021); 8(4), 381-386.

Gorelov AV, Ploskireva AA, Tkhakushinova NKh. Clinical
and virological assessment of the effectiveness of an
interferon inducer containing antibodies to gamma
interferon in a release-active form in the treatment of acute
viral intestinal infections. Infektsionnye bolezni, (2012); 10:
3-7.

Kritskaya AI. Comparative treatment regimens for calves
with rotavirus infection. Modern achievements in
veterinary medicine: materials of an All-Russian research
and practice conference for students, graduate students,
Ph.D. students, and young researchers, (2018); 71-73.
Kypilenko AN, Kpypalnik BL. Infectious diseases of young
farm animals. 2000, Kolos.

Maerle AV, Sergeev IV, Alekseev LP. The immuno-PCR
method: prospects for use. Immunologiya, (2014); 1: 44-48.
Mikhailova EV, Danilov AN, Levin DYu. Clinical and
laboratory characteristics of viral diarrhea and antiviral
therapy. Detskie infektsii, (2012); 11: 44-48.

Molev AI, Sochnev VV, Blokhin AA. Clinical and
morphological manifestation of rotavirus infection in
newborn calves. Voprosy normativno-pravovogo
regulirovaniya v veterinarii, (2014); 2: 33-37.

Constable PD, Hinchcliff KW, Done SH, Griinberg W.
Veterinary Medicine: A textbook of the diseases of cattle,
horses, sheep, pigs, and goats (11th ed.).2017, Elsevier.
Hodgson PD, Aich P, Manuja A, Hokamp K, Roche FM ,
Brinkman FS, Potter A, Babiuk LA, Griebel PJ]. Effect of
stress on viral-bacterial synergy in bovine respiratory
disease: novel mechanisms to regulate inflammation.
Comparative and functional genomics, (2005); 6: 244-250.
Ramig RF. Systemic rotavirus infection. Expert review of
anti-infective therapy, (2007); 5(4): 591-612.

Ryazantsev DYu, Voronina DV, Zavriev SK. Immuno-PCR:
achievements and prospects. Uspekhi biologicheskoi khimii,
(2016); 56: 377-410.

Babu B, Washburn BK, Ertek TS, Miller SH, Riddle CB, Knox
GW, Ochoa-Corona FM, Olson J, Katircioglu YZ, Paret ML. A
field-based detection method for Rose rosette virus using
isothermal probe-based Reverse transcription-recombinase
polymerase amplification assay. Journal of Virological
Methods, (2017); 247: 81-90.

Bartlett JM, Stirling D. A short history of the polymerase
chain reaction. Methods in molecular biology (Clifton, N.J.),
(2003); 226: 3-6.

Fei Ma, Liu M, Tang B, Zhang Ch-Y. Sensitive quantification
of microRNAs by isothermal helicase-dependent
amplification. Analytical chemistry, (2017); 89: 6182-6187.
Hernandez-Rodriguez P, Ramirez AG. Polymerase chain
reaction: types, utilities and limitations. Polymerase chain
reaction. InTech, (2012); 566.

McPherson MJ, Moller SG. PCR (The basics) (2nd ed.). 2006,
Taylor & Francis Group.

Seifi M, Ghasemi A, Heidarzadeh S, Khosravi M,
Namipashaki A, Soofiany VM, Khosroshahi AA, Danaei N.
Overview of real-time PCR principles. Polymerase chain
reaction, InTech, (2012); 566.

Foglia EA, Pezzoni G, Bonilauri P, Torri D, Grazioli S,
Brocchi E. A recent view about encephalomyocarditis virus
circulating in compartmentalised animal population in
Northern Italy. Scientific Reports, (2023); 13, 592.

Yadav P, Kumar A, Nath SS, Devasurmutt, Y, Shashidhar G,
Joshi M, Puvar A, Sharma S, Raval ], Pandit R, Chavda P,
Nagaraj S, Revanaiah Y, Patil D, Raval SK, Raval ], Kanani A,
Thakar F, Kumar N, Manjunatha Reddy GB, Joshi Ch, Gulati
BR, Tatu U. Unravelling the genomic origins of lumpy skin
disease virus in recent outbreaks. BMC Genomics, (2024);
25, 196.

Pansri P, Katholm ], Krogh KM, Aagaard AK, Schmidt LMB,
Kudirkiene E, Larsen LE, Olsen JE. Evaluation of novel

Advancements in Life Sciences | www.als-journal.com | August 2024 | Volume 11 | Issue 3 687



Application of the PCR for diagnosis and monitoring of rotavirus in calves during treatment with the antiviral
agent Triazavirin

This work is licensed under a Creative
Commons  Attribution-NonCommercial 4.0
International License. To read the copy of this

multiplex qPCR assays for diagnosis of pathogens
associated with the bovine respiratory disease complex.
Veterinary Journal, (2020); 256, 105425.

24. Zhanabayeva DK, Paritova AY, Murzakaeva GK, Zhanabayev license please visit:  https://creativecommons.org/licenses/by-
AA, Kereev A, Asauova ZS, Aubakirov MZ. Pcr diagnosis for nc/4.0/

the identification of the virulent gene of salmonella in
poultry meat. OnLine Journal of Biological Sciences, (2021);
21(3): 235-244.

Advancements in Life Sciences | www.als-journal.com | August 2024 | Volume 11 | Issue 3 688


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

