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Prevention and control of viral diseases of farm animals remain an urgent problem despite the success achieved in their eradication. 

In the general complex of anti-epizootic measures, disinfection measures are of great importance, for which the presence of highly 

effective disinfectants is necessary. The study aimed to study the virucidal properties of a modern disinfectant based on quaternary 

ammonium compounds (25.0%), glutaraldehyde (11.0%), isopropyl alcohol, nonionic surfactants. The production strain of bovine 

infectious rhinotracheitis virus "Moldavian" with an infectious activity of 8.1 lg TCD 50/cm3 and the production strain of bovine viral 

diarrhea virus "BK-1" with an infectious activity of 7.7 lg TCD 50/cm3 were used as test cultures. Studies have shown that the 

disinfectant neutralizes bovine infectious rhinotracheitis virus when used at a concentration of 0.1% for 20 minutes, and destroys 

bovine diarrhea virus when used at a concentration of 0.5% for 20 minutes. The disinfectant in these modes of application 

completely disinfects various surfaces (metal, tile, glass, plastic, wood, cotton) contaminated with pathogens of viral diseases of 

farm animals. The obtained results expand the range of disinfectants that are promising for use in animal husbandry. 

 

Keywords: Disinfectant, virus, cell culture, concentration, exposure cytotoxic effect, cytopathic effect, test object. 

 

Introduction 

Infectious diseases of farm animals cause significant economic damage to the livestock industry, so monitoring the epizootiological 

welfare of livestock is the main task of veterinarians (Callan & Garry, 2002). Among the large number of diseases of infectious 

etiology, viral infections occupy a special place. They cause massive lesions of susceptible livestock and spread rapidly to safe areas 

(Yadav et al., 2019, Nugroho et al., 2020). 

Among the existing economically significant infectious diseases of cattle, infectious rhinotracheitis and viral diarrhea deserve 

attention (Wernicki et al., 2015, Saravanajayam et al., 2015, Dagalp et al., 2020). With the appearance of these diseases in herds, 

animal productivity significantly reduces, abortions occur, and weakened young are born, which causes significant economic losses 

(Lanyon et al., 2014, Kane et al., 2015, Pinior et al., 2017, Yitagesu et al., 2021). 

The overall individual seropositivity among cattle in central Costa Rica has been reported to be 48% for IRT and 19–27% for VD 

(Raizman et al., 2011). The seropositivity of productive animal herds in Italy for IRT is 31.89–55.49% (Maresca et al., 2018), and in 

Estonia, this figure is 22% (Raaperi et al., 2010). In India, 38.0% of cattle, 85.0% of buffaloes, 38.6% of bulls, and 71.1% of yaks 

were tested positive for antibodies to the IRT virus (Nandi et al., 2011). In Iran, the seropositivity in dairy herds for IRT is 72.2%, 

and for VD-52.8% (Noaman & Nabinejad, 2020). 

The IRT virus has been shown to circulate among cattle in the Naari area of Meru County, Kenya (Kipyego et al., 2020). Given that 

this studied population is not vaccinated against this disease, to reduce the transmission and impact of the virus on animals, it is 

recommended to take measures for biosecurity, which provides for the organization of vaccination and disinfection (Muratore et al., 

2017, Maresca et al., 2018, Kipyego et al., 2020). 
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Given the epizootiological significance of these infectious diseases, it is necessary to develop and apply effective schemes for the 

control and prevention of these infections (Sekiguchi et al., 2018, Ortega et al., 2020). Non-specific measures, such as disinfection 

of livestock facilities (Bielanski et al., 2009, Traverse & Aceto, 2015, Paliy et al., 2020d), are important. Today, many disinfectants 

from different groups of chemical compounds are used in animal husbandry. They differ in composition and spectrum of 

antimicrobial action (Paliy et al., 2018a, Maertens et al., 2019). Despite the rather wide arsenal of proposed disinfectants today, 

extensive work is being done to improve existing and develop new antimicrobials (Rodríguez Ferri et al., 2010, Kovalenko et al., 

2020, Bondarchuk et al., 2020, Rodionova et al., 2021). The main problems in the testing of disinfectants are the mismatch of 

results obtained in laboratory conditions and field tests (Wales et al., 2021). Along with this, the development of resistance of field 

isolates of microorganisms to the action of long-term disinfectants has been reported (Kamal et al., 2019). 

 

Materials and Methods 
Our work aimed to study the virucidal properties of a disinfectant, the formulation of which consists of a mixture of Quaternary 

Ammonium Compounds (QAC)-25.0%, glutaraldehyde-11.0%, isopropyl alcohol, nonionic surfactants. 

The study of virucidal properties of the disinfectant was carried out in the laboratory of virology and laboratory of veterinary 

sanitation and parasitology of the National Scientific Center "Institute of Experimental and Clinical Veterinary Medicine" (NSC 

"IECVM") following the guidelines "Methods of quality and safety assessment of disinfectants used during the production, storage, 

transportation and sale of products of animal origin "(Iacubchak, 2010) and other current methodological approaches (Kovalenko et 

al., 2014). 

The following materials were used for research: 

 Continuous cell culture lines: Calf kidney (CK), Sheep Kidney (ShK-2), 

 Eagle nutrient medium for culturing cell cultures (DMEM), nutrient medium 199 following current regulations, 

 Normal cattle blood serum following current regulations, 

 Versene solution following current regulations, 

 Trypsin solution 0.25% following current regulations, 

 Saline solution with a pH of 7.2 ± 0.2, 

 0.2 M phosphate-salt buffer with a pH of 7.2 ± 0.2, 

 Antibacterial drugs: 2.0% solution of gentamicin sulfate and 2.0% solution of tylosin. 

Viruses were used as test cultures: 

 Production strain of bovine infectious rhinotracheitis virus (bovine IRT) "Moldavian" with an infectious activity of 8.1 lg TCD 

50/cm3 (inv. No. 43 in the depository of the NSC "IECVM", deposited under the No. 591 in the SSCIBSM), 

 Production strain of bovine viral diarrhea virus (bovine VD) "BK-1" with an infectious activity of 7.7 lg TCD 50/cm3 (іnv. No. 49 

in the depository of the NSC "IECVM", deposited under the No. 594 in the SSCIBSM). 

The experiment to determine the virucidal properties of the disinfectant was performed in three stages. The first stage involved the 

determination of the cytotoxic effect of the drug for cell cultures, the second - the determination of the virucidal effect of the drug 

by suspension metod, and the third–the determination of the virucidal effect of the drug on test objects. 

At the first stage of the research, we determined the cytotoxic effect of the disinfectant on the continuous cell lines of CK and ShK-2 

cells, which are sensitive biological systems for the cultivation of bovine viruses. The cytotoxic effect of the disinfectant on cell 

culture we determined under the GOST ISO 10993-5-2009. For this purpose, working solutions of disinfectant in the concentrations 

of 0.001%, 0.01%, 0.1%, 0.25% and 0.5% were prepared. 10-fold dilutions we prepared on 0.2 M phosphate-buffered saline 

(FSB). The experiment used one-day cultures of CK and ShK-2 cells, which were grown in tubes with 2.0 cm3 of the growth 

medium, which included 45.0% Eagle medium (DMEM), 45.0% medium 199, 10% normal bovine serum, and antibacterial drugs 

(gentamicin sulfate and tylosin solution). Before the experiment, the growth medium was removed from the filled with monolayer 

tubes, replacing it with a support medium consisting of 50.0% Eagle medium (DMEM) and 50.0% medium 199. Five tubes of 

continuous cultures of CK and ShK-2 cells were used for each dilution. In addition, five tubes of each culture were used as a control 

of their condition. 

For further study, we used the concentration of the disinfectant solution that did not cause cell death in the monolayer of 

continuous lines and did not cause the development of any morphological changes in the above cells. Based on the studies, the 

maximum concentration of disinfectant was taken into account, which did not lead to the development of destructive changes in the 

monolayer, and continuous cell cultures were selected that better withstood the drug and were sensitive to the studied viruses. 

After determining non-toxic dose for continuous cell culture, an experiment was performed to determine the virucidal properties of 

the disinfectant by the suspension method. For this purpose, a working dilution of disinfectant was prepared, which was not toxic to 

cell culture and did not cause its death. We used viruses with known infectious activity - strain of bovine IRT virus "Moldavian" (8.1 

lg TCD 50/cm3) and strain of bovine VD virus "BK-1" (7.7 lg TCD 50/cm3). All viral suspensions were standardized by infectious 

activity-100 TCD 50/cm3 (infectious units). 

A mixture containing 9.0 cm3 of the corresponding virus and 1.0 cm3 of disinfectant was prepared (final concentrations of 0.001%, 

0.01%, 0.1%, 0.25% and 0.5%). The resulting mixture was incubated for 20, 40 and 60 minutes at different temperature 

conditions (10 ± 0.5°C, 20 ± 0.5°C and 37 ± 0.5°C) after that the virus-disinfectant mixture in a volume of 0.2 cm3 was added to 

the tubes with a corresponding one-day cell culture with 100% formed monolayer and supporting medium. For each dilution of the 

drug, for each time duration of incubation and its temperature, five tubes of the corresponding continuous cell culture were used. 

Under the conditions of the experiment the following controls were used: 
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 Control of cell culture on a supportive medium–5 tubes each, 

 Control of 100 TCD 50/cm3 of each virus used to determine the virucidal properties of the disinfectant (pathogens of infectious 

rhinotracheitis, viral diarrhea)–5 tubes each. 

 Control of the cytotoxic effect of the drug on cell culture used for the main experiment. 

We performed observations and accounting of research results daily for four days. We daily took into account the state of the 

monolayer, its integrity, changes in cell morphology in respective controls, and test tubes containing a mixture of virus and 

disinfectant and incubated under different regimes. To determine the virucidal action of the disinfectant on the test objects (wood, 

tile, metal, glass, plastic, cotton) the test objects under study were contaminated with viruses, treated with respective working 

solution of disinfectant, and kept at temperature of 20 ± 0.5°С for 20, 40, and 60 minutes. The test objects were then flushed, and 

the resulting liquid was centrifuged at 1000 rpm. for 15 minutes. The resulting supernatant was used to isolate viruses on 

susceptible cell cultures in tubes (5 tubes for each exposure). As in the study by the suspension method we used a control of the 

culture of cells and viruses in test tubes (5 tubes). Observations and accounting of research results were performed daily for 4 days. 

Positive virucidal activity of the drug was considered in the absence of violations of the integrity of the monolayer and changes in 

cell morphology in sensitive cell cultures on the 4th day. 

 

Results 
To assess the cytotoxicity of the disinfectant, the following concentrations on the nutrient medium were prepared: 0.5%, 0.25%, 

0.1%, 0.01% and 0.001%. For each dilution used 5 tubes with one-day cell culture. The disinfectant was added to tubes with 

continuous cultures of CK and ShK-2 cells with 100% formed monolayer of cells in respective concentrations after removal of the 

growth medium and the introduction of the support medium. The exposure of the drug interactions with cell culture was 60 

minutes, after that the disinfectant was drained from the tubes and a supportive nutrient medium was added. The cytotoxic effect 

was determined by the presence or absence of cytopathic changes in the monolayer of cell cultures, which was evaluated in 

crosses. As a control, 5 tubes of each cell culture were used, which were planned for the experiment with a 100% formed 

monolayer, in which the growth medium was replaced by a supporting one (Table 1). 

 

Table 1. The results of determining the cytotoxic properties of the disinfectant on cell cultures CK and ShK-2. 

Cell 

Culture/ 

No. Test 

Tube 

Cytotoxic Effect Of Disinfectant / Observation Period, Hours / Disinfectant Concentration, % 

24 hours 48 hours 72 hours 

0.5 0.25 0.1 0.01 0.001 0.5 0.25 0.1 0.01 0.001 0.5 0.25 0.1 0.01 0.001 
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Note: Accounting for cytotoxic effects: "-" - no cytotoxic effects, "+" - destruction of the monolayer of cells and change in cell 

morphology not more than 10%, "++" - destruction of the cell monolayer and change in cell morphology up to 50%, "+++" - destruction 

of the monolayer of cells and change in cell morphology not more than 70%, "++++" - complete destruction of the cell monolayer and 

change in cell morphology. 

 

When determining the cytotoxic properties of the disinfectant on different cell cultures with contact for 60 minutes, it was found 

that the drug in dilutions of 0.5%, 0.25% and 0.1% has toxicity to continuous cell cultures CK and ShK-2 cells. The cytotoxic effect 

of the drug was observed after 24 hours with the destruction of the monolayer of cells at the level of 70% until their complete 

death. Disinfectant dilution of 0.01% was less toxic to continuous cell cultures, but it should be noted that within 72 hours its 

toxicity increased slightly and was characterized by the destruction of the monolayer of cells and changes in their morphology by 
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10-50%. The destruction of the monolayer of cells and the change of their morphology in individual samples at the level not 

exceeding 10% were observed under the action of the disinfectant on the culture of CK cells. Disinfectant dilution of 0.01% caused 

the appearance of minor morphological changes in the structure of the monolayer, which were manifested by an increase in the 

intercellular space without its significant destruction after 48 and 72 hours. In a dilution of 0.001% disinfectant in the culture of CK 

cells did not show any signs of adverse effects, which would be characterized by morphological changes in the cells or the 

destruction of the monolayer within 72 hours. As for the effect of disinfectant in the specified concentration on ShK-2 culture, its 

insignificant toxicity was established, which manifested itself after 24-72 hours and was characterized by a change in morphology of 

no more than 10% of cells and an increase in intercellular space in the monolayer. 

According to the results of observation of continuous cultures of CK and ShK-2 cells, to which no disinfectant was added in any 

concentration (control, n=5 for each cell culture), it was found that in all samples there was 100% monolayer performance, and 

cells of continuous lines had the correct characteristic morphology, which corresponded to the passport data. 

According to the results of studies of the cytotoxic effect of the disinfectant, it was found that its smallest effect on these cell 

cultures is manifested in a maximum concentration of 0.001%. 

When studying the virucidal activity of the disinfectant using the suspension method for the preparation of the test mixture (virus-

disinfectant), appropriate dilutions of disinfectant were prepared to obtain its final concentration in a mixture of 0.001%, 0.01%, 

0.1% and 0.25%. For this purpose, appropriate dilutions of the drug were prepared, namely 0.01%, 0.1%, 1.0% and 2.5%, which 

were added in a volume of 1.0 cm3 to 9.0 cm3 of culture viral biomass (n=9 for each concentration). The resulting virus-disinfectant 

mixture was incubated at different temperature regimes, namely 10 ± 0.1°C, 20 ± 0.5°C and 37 ± 0.5°C and different exposures 

involving contact for 20 minutes, 40 minutes and 60 minutes. After incubation of the mixture at the appropriate temperature and 

exposure period, it was added in a volume of 0.2 cm3 to a one-day culture of CK cells, which were cultured in test tubes on growth 

medium. At the time of application of the mixture, the growth medium was replaced with a supportive one. For each dilution of 

disinfectant, for each time exposure and for each temperature, 5 tubes with cell culture were used. In addition, taking into account 

the cytotoxic effect of the disinfectant on cell culture in concentrations higher than 0.001%, a corresponding dilution of the mixture 

was carried out, which was incubated under these modes. The above samples were incubated at 37.0 ± 0.5°C for 4 days. 

The results of the experiment were recorded after taking into account the results of control samples-with cell culture (preservation 

of the monolayer should be at 100%), cell culture that was in contact with the disinfectant (preservation of the monolayer should be 

at least 70%) and evaluation of cytopathogenic effects of viruses in appropriate cell cultures (it must correspond to the infectious 

activity of viruses in the passport). 

The virucidal activity of the disinfectant against these viral pathogens was considered to be its last dilution (concentration), which 

delayed the manifestation of the cytopathic effect of viruses in sensitive cell cultures (Table 2). 

 

Table 2. The results of the study of virucidal activity of the disinfectant against the causative agent of bovine infectious 

rhinotracheitis (strain "Moldavian") in the culture of CK cells. 

S.No 

Test 

Tube 

Incubation 

Temperatur, 

± 0.5°С 

Cytopathic Effect Of Irt Virus / Incubation Period Of Virus With Disinfectant, Min / 

Concentration Of Disinfectant, % 

20 minutes 40 minutes 60 minutes 

0.25 0.1 0.01 0.001 0.25 0.1 0.01 0.001 0.25 0.1 0.01 0.001 

1 

10 – – ++ + – – ++ ++ – – + – 

20 – – + + – – + ++ – – – ++ 

37 – – – ++ – – – + – – – ++ 

2 

10 – – + + – – + + – – + – 

20 – – + ++ – – – ++ – – + +++ 

37 – – – + – – – + – – – + 

3 

10 – – + – – – + – – – – ++ 

20 – – + ++ – – – ++ – – – – 

37 – – – ++ – – + +++ – – – +++ 

4 

10 – – ++ ++ – – – – – – – ++ 

20 – – – ++ – – – ++ – – + ++ 

37 – – + + – – + + – – – + 

5 

10 – – + + – – – +++ – – ++ – 

20 – – – – – – + – – – – +++ 

37 – – + + – – – + – – – +++ 

Note: Accounting for cytopathic action: "-" - no morphological changes in cells, monolayer at the level of 100%, "+" - destruction of 

the monolayer of cells and change in cell morphology not more than 10%, "++" - destruction of the cell monolayer and change in 

cell morphology up to 50%, "+++" - destruction of the monolayer of cells and change in cell morphology more than 70%, "++++" 

- complete destruction of the cell monolayer and change in cell morphology. 

 

In order to account the Cytopathic Action (CPA) of the causative agent of bovine infectious rhinotracheitis, microscopy of cell 

cultures was performed using a biological inverted microscope Medline Scientific 3650.0000 CETI Inverso, using 200 times 

magnification (10 × 20) (Fig. 1). 
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Fig. 1. Accounting for cytopathic action. a) morphological changes of cells are absent, monolayer at the level of 100%, b) 

destruction of the cell monolayer and change in cell morphology not more than 10%, c) destruction of the cell monolayer and 

change in cell morphology up to 50%, d) destruction of the cell monolayer and change in cell morphology more than 70%, e) 

complete destruction of the cell monolayer and change in cell morphology. 

As can be seen from Table 2, the tested disinfectant has virucidal properties against infectious rhinotracheitis virus (completely 

neutralizes its infectious properties) at a final concentration of not less than 0.1% and exposure of not less than 20 minutes. In 

addition, it should be noted that the specified drug exhibits virucidal activity at the specified concentration and exposure at a 

temperature of 10-37 ± 0.5°C. The virucidal activity of the disinfectant against the IRT virus at a concentration of 0.01% was 

significantly lower, especially when using the drug at a temperature of 10 ± 0.5°C, even with increased exposure to 60 minutes. 

Similarly, a study of the virucidal properties of the drug against the pathogen of bovine VD (strain "ВК-1") has been carried out 

(Table 3). 

 

Table 3. The results of the study of virucidal activity of the disinfectant against the causative agent of bovine viral diarrhea (strain 

"BK-1") in the CK cell culture. 

S.No. 

Test 

Tube 

Incubation 

Temperatur, 

±0.5°С 

Cytopathic Effect Of Bovine VD Virus / Incubation Period Of Virus With Disinfectant, Min / 

Concentration Of Disinfectant, % 

20 Minutes 40 Minutes 60 Minutes 

0.5 0.25 0.1 0.01 0.5 0.25 0.1 0.01 0.5 0.25 0.1 0.01 

1 

10 – – +++ +++ – – +++ +++ – – 
++

+ 
+++ 

20 – + +++ ++++ – – ++ 
+++

+ 
– – 

++

+ 
+++ 

37 – + +++ ++++ – – ++ 
+++

+ 
– + ++ ++++ 

2 

10 – – ++ ++++ – – ++ 
+++

+ 
– – ++ ++++ 

20 – – ++ ++++ – + ++ 
+++

+ 
– – ++ +++ 

37 – – ++ ++++ – + ++ +++ – + ++ ++++ 

3 

10 – + ++ +++ – – ++ 
+++

+ 
– – ++ +++ 

20 – – +++ ++++ – – +++ 
+++

+ 
– + 

++

+ 
+++ 

37 – + +++ ++++ – – ++ +++ – – 
++

+ 
+++ 

4 

10 – – ++ ++++ – – ++ 
+++

+ 
– – ++ +++ 

20 – – ++ +++ – + ++ 
+++

+ 
– – ++ +++ 

37 – ++ ++ ++++ – – ++ 
+++

+ 
– – ++ ++++ 

5 

10 – + 
+++

+ 
++++ – – 

+++

+ 

+++

+ 
– – 

++

+ 
++++ 

20 – – +++ ++++ – – +++ +++ – – 
++

+ 
++++ 

37 – + +++ ++++ – + ++ 
+++

+ 
– + 

++

+ 
+++ 

Note: Accounting for cytopathic action: "-" - no morphological changes in cells, monolayer at the level of 100%, "+" - destruction of the 

monolayer of cells and change in cell morphology not more than 10%, "++" - destruction of the cell monolayer and change in cell 

morphology up to 50%, "+++" - destruction of the monolayer of cells and change in cell morphology more than 70%, "++++" - 

complete destruction of the cell monolayer and change in cell morphology. 
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Cell culture microscopy and accounting for the bovine diarrhea-induced cytopathic effect were performed using a biological inverted 

microscope Medline Scientific 3650.0000 CETI Inverso with a 100-fold magnification (10 × 10) (Fig. 2). 

 
Fig. 2. Accounting for cytopathic action. a) morphological changes of cells are absent, monolayer at the level of 100%, b) 

destruction of the cell monolayer and change in cell morphology not more than 10%, c) destruction of the cell monolayer and 

change in cell morphology up to 50%, d) destruction of the cell monolayer and change in cell morphology more than 70%, e) 

complete destruction of the cell monolayer and change in cell morphology. 

As can be seen from the data in Table 3, the disinfectant has virucidal properties against bovine diarrhea virus (strain "BK-1") at a 

concentration of not less than 0.5% and exposure of 20 minutes or more. In addition, it should be noted that the specified drug 

exhibits virucidal activity against the causative agent of bovine VD in the specified concentration and exposure at temperatures from 

10 to 37 ± 0.5°C. 

Based on the results of research and obtaining positive data on the virucidal properties of the disinfectant against viral pathogens of 

bovine pneumoenteritis, further studies were performed on test objects using the suspension method. The experiment used the 

concentration of the drug for the pathogen of bovine IRT–0.1%, and for bovine VD–0.5% at the exposures of 20, 40 and 60 

minutes.  

After contamination of the test objects (wood, metal, tile, glass, plastic) with the appropriate virus-containing material, they were 

incubated at room temperature for 1 hour. Sterile pieces of cotton cloth were completely immersed in the virus-containing liquid at 

the same exposure. After contact between contaminated with agents of IRT and VD test objects and disinfectant in the appropriate 

concentration and exposure for 20, 40, 60 minutes, the swabs were made. The obtained samples were examined on sensitive cell 

cultures (Table 4). 

 

Table 4. The results of determining the virucidal properties of disinfectant at a concentration of 0.1% using test objects for bovine 

IRT virus. 

Test Object 

Exposure, 

min 

Number of Test 

Tubes, 

pcs. 

The number of Test Tubes with the 

Manifestation of CPA, pcs. 

Metal 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

Tile 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

Glass 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

Plastic 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

Wood 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

Cotton 20 5 0 
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40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

Virus control 5 5 

According to the results of studies (Table 4) it was found that 0.1% concentration of the disinfectant causes inactivation of 

infectious rhinotracheitis virus applied to metal, tile, glass, plastic, wood after 20 minutes. Cotton that has been contaminated by 

immersion to the viral mass of the IRT pathogen, when soaked in 0.1% solution of the drug is disinfected after 20 minutes. 

The results of the study of the virucidal effect of the drug in the disinfection of test objects contaminated with bovine diarrhea virus 

are shown in Table 5. 

 

Table 5. The results of determining the virucidal properties of the disinfectant at a concentration of 0.5% against bovine diarrhea 

virus using test objects. 

Test Object 

Exposure, 

min 

Number of Test 

Tubes, 

pcs. 

The number of Test Tubes with the 

Manifestation of CPA, pcs. 

Metal 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

Tile 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

Glass 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

Plastic 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

Wood 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

Cotton 

20 5 0 

40 5 0 

60 5 0 

Control of the cell culture CK 5 0 

virus control 5 5 

According to Table 5 data it is seen that 0.5% concentration of the drug causes inactivation of the diarrhea virus applied to metal, 

tile, glass, plastic, wood after 20 minutes. Contaminated with diarrhea virus cotton when soaked in 0.5% solution of the drug is 

disinfected after 20 minutes. 

 

Discussion 
Disinfection of livestock facilities is an integral part of the overall veterinary and sanitary complex, which is carried out on livestock 

farms and complexes (Hao et al., 2013, Shkromada et al., 2019). This is due to the widespread distribution of pathogenic, 

opportunistic microflora and exogenous stages of helminth development in animal biocenoses (Tomley & Shirley, 2009, Paliy et al., 

2018c, Rahman et al., 2020). 

A significant number of agents have been proposed for use in practical veterinary medicine, but the high efficiency of complex 

disinfectants based on several active substances has been proven (Stegniy et al., 2019, Paliy et al., 2021, Acsa et al., 2021). 

To destroy the bovine diarrhea virus, it is recommended to use alcohol-based products with a total alcohol concentration of at least 

75% (Kampf et al., 2007). 

It is reported that the spectrum of virucidal activity of ethanol in 95% covers most clinically significant viruses, and the addition of 

acids can significantly increase the virucidal activity of ethanol at lower concentrations (Kampf, 2018). It was found that the drug 
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"DZPT-2" shows virucidal properties to the causative agent of bovine viral diarrhea at a concentration of 1.0% by the active 

substance at exposure for 30 minutes (Paliy et al., 2016), and at a concentration of 0.5-1.0% at exposure for 1 hour it kills the 

African swine fever virus (Paliy et al., 2020a). 

In experiments, chlorine dioxide and potassium peroxymonosulfate completely inactivated feline calciviruses and parvoviruses, but 

the Quaternary ammonium complex was not effective against these test cultures (Eleraky et al., 2002). Chlorine and iodine 

disinfectants are quite effective against most farm animal viruses, while Quaternary ammonium compounds have low activity (Shirai 

et al., 2000). 

The research results show that the halogen compound, oxidants and a mixture of Quaternary ammonium compounds, alcohol and 

aldehyde are effective in disinfecting objects contaminated with noroviruses (HuNoV) (Zonta et al., 2016). 

Betapropiolactone (BPL) destroys the nucleus of nucleic acids of viruses, but does not damage the capsid. This tool inactivates the 

bovine IRT virus at a temperature of 4°C for 4, 5 and 12 hours at a concentration of 1:250, 1:500 and 1:1000, respectively, and at a 

temperature of 37°C it inactivates the virus for 30 minutes at a concentration of 1:250 (Kamaraj et al., 2008). 

Disinfection is of paramount importance in the prevention and elimination of parasitic animal diseases (El-Dakhly et al., 2018, 

Ursache et al., 2019, Paliy et al., 2020b), as well as maintaining high standards of sanitation in the processing plants (Fagerlund et 

al., 2017, Paliy et al., 2018b). The development of disinfectants for use at low ambient temperatures remains relevant (Jang et al., 

2014, Paliy et al., 2020c). 

A potential direction is the development of powerful disinfectants from natural compounds, as they can be less toxic, which allows 

them to be used in the presence of humans and animals, and be environmentally safe for long-term use (Lin et al., 2020). 

The organization and adherence to high standards of biosafety in livestock complexes should be combined with the introduction of 

innovative technological aspects (Manuja et al., 2014, Sinclair et al., 2019). 

 

Conclusion 
Disinfectant consisting of a mixture of quaternary ammonium compounds (25.0%), glutaraldehyde (11.0%), isopropyl alcohol, 

nonionic surfactants has virucidal properties (completely neutralizes the infectious properties of viruses) against pathogens of bovine 

infectious rhinotracheitis and bovine infectious diarrhea. The use of the drug at a concentration of at least 0.1% neutralizes the 

virus of infectious rhinotracheitis at an exposure of at least 20 minutes, and at a concentration of at least 0.5% at an exposure of at 

least 20 minutes inactivates the diarrhea virus at a temperature of 10-37 ± 0.5°C. The test disinfectant decontaminates test objects 

(metal, tile, glass, plastic, wood, cotton) contaminated with pathogens of infectious rhinotracheitis and bovine viral diarrhea. The 

disinfectant can be used for current and forced disinfection of livestock premises in livestock farms. 

 

References 
Acsa, I., Lilly Caroline, B., Philip Njeru, N., Lucy Wanjiru, N. (2021). Preliminary study on disinfectant susceptibility/resistance 

profiles of bacteria isolated from slaughtered village free-range chickens in nairobi, Kenya. International Journal of Microbiology. 

Tibary, A., Fite, C., Anouassi, A., Sghiri, A. (2006). Infectious causes of reproductive loss in camelids. Theriogenology, 66:633-647. 

Bondarchuk, A.O., Paliy, A.P., Blazheyevskiy, M.Y. (2019). Determination of acute toxicity of the «Bondarmin» disinfectant. Journal 

for Veterinary Medicine, Biotechnology and Biosafety, 5:26-30. 

Callan, R.J., Garry, F.B. (2002). Biosecurity and bovine respiratory disease. Veterinary Clinics: Food Animal Practice, 18:57-77. 

Dagalp, S.B., Farzani, T.A., Dogan, F., Alkan, F., Ozkul, A. (2020). Molecular and antigenic characterization of bovine herpesvirus 

type 1 (BoHV-1) strains from cattle with diverse clinical cases in Turkey. Tropical Animal Health and Production, 52:555-564. 

El-Dakhly, K.M., Aboshinaf, A.S.M., Arafa, W.M., Mahrous, L.N., El-Nahass, E., Gharib, A.F., Craig, T.M. (2018). In vitro study of 

disinfectants on the embryonation and survival of Toxascaris leonina eggs. Journal of Helminthology, 92:530-534. 

Eleraky, N.Z., Potgieter, L.N., Kennedy, M.A. (2002). Virucidal efficacy of four new disinfectants. Journal of the American Animal 

Hospital Association, 38:231-234. 

Fagerlund, A., Møretrø, T., Heir, E., Briandet, R., Langsrud, S. (2017). Cleaning and disinfection of biofilms composed of Listeria 

monocytogenes and background microbiota from meat processing surfaces. Applied and Environmental Microbiology, 83:e01046-17. 

Hao, X.X., Li, B.M., Zhang, Q., Lin, B.Z., Ge, L.P., Wang, C.Y., Cao, W. (2013). Disinfection effectiveness of slightly acidic 

electrolysed water in swine barns. Journal of Applied Microbiology, 115:703-710. 

Iacubchak, О.М. (2010). Veterinary disinfection (instructions and guidelines). Kiev: Bioprom Company, p:151 (In Ukrainian). 

Herrera, J., Saldaña, B., Guzmán, P., Cámara, L., Mateos, G.G. (2017). Influence of particle size of the main cereal of the diet on 

egg production, gastrointestinal tract traits, and body measurements of brown laying hens. Poultry Science, 96:440-448. 

Kamal, M.A., Khalaf, M.A., Ahmed, Z.A.M., El Jakee, J. (2019). Evaluation of the efficacy of commonly used disinfectants against 

isolated chlorine-resistant strains from drinking water used in Egyptian cattle farms. Veterinary World, 12:2025. 

Kamaraj, G., Narasu, M.L., Srinivasan, V.A. (2008). Validation of betapropiolactone (BPL) as an inactivant for infectious bovine 

rhinotracheitis (IBR) virus. Research in Veterinary Science, 85:589-594. 

Kampf, G. (2018). Efficacy of ethanol against viruses in hand disinfection. Journal of Hospital Infection, 98:331-338. 

Kampf, G., Steinmann, J., Rabenau, H. (2007). Suitability of vaccinia virus and bovine viral diarrhea virus (BVDV) for determining 

activities of three commonly-used alcohol-based hand rubs against enveloped viruses. BMC Infectious Diseases, 7:1-6. 

Kane, S.E., Holler, L.D., Braun, L.J., Neill, J.D., Young, D.B., Ridpath, J.F., Chase, C.C. (2015). Bovine viral diarrhea virus outbreak 

in a beef cow herd in South Dakota. Journal of the American Veterinary Medical Association, 246:1358-1362. 



 Evaluation of virucidal action of disinfectant against pathogens of infectious rhinotracheitis and viral diarrhea in cattle 

   

Ukrainian Journal of Ecology, 11(6), 2021 

 

 

Kipyego, E.S., Gitau, G., Vanleeuwen, J., Kimeli, P., Abuom, T.O., Gakuya, D., Makau, D. (2020). Sero-prevalence and risk factors of 

infectious bovine rhinotracheitis virus (type 1) in Meru County, Kenya. Preventive Veterinary Medicine, 175:104863. 

Kovalenko, V.L., Nichik, S.A., Mandigra, M.S., Tisachniy, V.M., Krushelnicka, N.V. (2014). Control methods for disinfectants. 

Directory. Kiev, p:159 (in Ukrainian). 

Kovalenko, V.L., Ponomarenko, G.V., Kukhtyn, M.D., Paliy, A.P., Bodnar, O.O., Rebenko, H.I., Kozytska, T.G., Makarevich, T.V., 

Ponomarenko, O.V., Palii, A.P. (2020). Evaluation of acute toxicity of the "Orgasept" disinfectant. Ukrainian Journal of Ecology, 

10:273-278. 

Lanyon, S.R., Hill, F.I., Reichel, M.P., Brownlie, J. (2014). Bovine viral diarrhoea: Pathogenesis and diagnosis. The Veterinary 

Journal, 199:201-209. 

Lin, Q., Lim, J.Y., Xue, K., Yew, P.Y.M., Owh, C., Chee, P.L., Loh, X.J. (2020). Sanitizing agents for virus inactivation and 

disinfection. View, 1:e16. 

Maertens, H., De Reu, K., Meyer, E., Van Coillie, E., Dewulf, J. (2019). Limited association between disinfectant use and either 

antibiotic or disinfectant susceptibility of Escherichia coli in both poultry and pig husbandry. BMC Veterinary Research, 15:1-12. 

Manuja, B.K., Manuja, A., Singh, R.K. (2014). Globalization and livestock biosecurity. Agricultural Research, 3:22-31. 

Maresca, C., Scoccia, E., Dettori, A., Felici, A., Guarcini, R., Petrini, S., Filippini, G. (2018). National surveillance plan for infectious 

bovine rhinotracheitis (IBR) in autochthonous Italian cattle breeds: Results of first year of activity. Veterinary Microbiology, 219:150-

153. 

Muratore, E., Bertolotti, L., Nogarol, C., Caruso, C., Lucchese, L., Iotti, B., Rosati, S. (2017). Surveillance of Infectious Bovine 

Rhinotracheitis in marker-vaccinated dairy herds: Application of a recombinant gE ELISA on bulk milk samples. Veterinary 

Immunology and Immunopathology, 185:1-6. 

Muratore, E., Bertolotti, L., Nogarol, C., Caruso, C., Lucchese, L., Iotti, B., Rosati, S. (2017). Surveillance of Infectious Bovine 

Rhinotracheitis in marker-vaccinated dairy herds: Application of a recombinant gE ELISA on bulk milk samples. Veterinary 

Immunology and Immunopathology, 185:1-6. 

Carrillo-Hernández, S., López-González, F., Estrada-Flores, J.G., Arriaga-Jordán, C.M. (2020). Milk production and estimated enteric 

methane emission from cows grazing ryegrass pastures in small-scale dairy systems in Mexico. Tropical Animal Health and 

Production, 52:3609-3619. 

Nugroho, W., Reichel, M.P., Ruff, N., Gazali, A.M., Sakke, I.S. (2020). Infection with bovine viral diarrhea virus in cattle in southern 

papua, Indonesia. Acta Tropica, 212:105712. 

Ortega, D.O., Sarmiento, R.A.M., Torreglosa, J.C.T., Rocha, J.F. (2020). Prevalence and risk factors of bovine viral diarrhea in 

Colombian cattle. Veterinary World, 13:1487. 

Paliy, A.P., Ishchenko, K.V., Marchenko, M.V., Dubin, R.A. (2018). Effectiveness of aldehyde disinfectant against the causative 

agents of tuberculosis in domestic animals and birds. Ukrainian Journal of Ecology, 8:845-850. 

Paliy, A.P., Rodionova, K.O., Braginec, M.V., Paliy, A.P., Nalivayko, L.I. (2018b). Sanitary-hygienic evaluation of meat processing 

enterprises productions and their sanation. Ukrainian Journal of Ecology, 8:81-88. 

Paliy, A.P., Stegniy, B.T., Bolotin, V.I., Rodionova, K.A., Ihnatieva, T.M., Bobrytska, O.M., Kushnir, V.Y., Matsenko, O.V., Kushch, 

L.L., Bulavina, V.S., Ilyna, O.V., Palii, A.P. (2021). Study of disinfectants bactericidal properties against Campylobacter spp. at sub-

zero temperatures. Ukrainian Journal of Ecology, 11:391-398. 

Paliy, A.P., Stegniy, B.T., Kuzminov, A.V., Buzun, A.I., Gerilovich, A.P., Bogach, M.V., Stegniy, M.Y. (2020a). Effectiveness of 

aldehyde disinfectant "DZPT-2” against the African swine fever virus. Ukrainian Journal of Ecology, 10:131-138. 

Paliy, A.P., Stegniy, B.T., Muzyka, D.V., Gerilovych, A.P., Korneykov, O.M. (2016). The study of the properties of the novel virucidal 

disinfectant. Agricultural Science and Practice, 3:41-47. 

Paliy, A.P., Sumakova, N.V., Mashkey, A.M., Petrov, R.V., Paliy, A.P., Ishchenko, K.V. (2018c). Contamination of animal-keeping 

premises with eggs of parasitic worms. Biosystems Diversity, 26:327-333. 

Paliy, A.P., Sumakova, N.V., Rodionova, K.O., Nalivayko, L.I., Boyko, V.S., Ihnatieva, T.M., Zhigalova, O.Ye., Dudus, T.V., Anforova, 

M.V., Kazakov, M.V. (2020b). Disinvasive action of aldehyde and chlorine disinfectants on the test-culture of Toxocara canis eggs. 

Ukrainian Journal of Ecology, 10:175-183. 

Paliy, A.P., Zavgorodnii, A.I., Kalashnyk, M.V., Shkromada, O.I., Rybachuk, Z.V., Dolbanosova, R.V., Kovalenko, L.M., Livoshchenko, 

Ye.M., Livoshchenko, L.P., Baidevliatova, Yu.V., Dunaiev, Yu.K., Palii, A.P., Nedzheria, T.I. (2020c). Influence of new frost-resistant 

disinfectant on the ultrastructural organization of atypical mycobacteria. Ukrainian Journal of Ecology, 10:95-101. 

Paliy, A. P., Zavgorodniy, A. I., Stegniy, B. T., & Palii, A. P. (2020d). Scientific and methodological grounds for controlling the 

development and use of disinfectants. Monograph. Kharkiv: Miskdruk, p:318 (in Ukrainian). 

Pinior, B., Firth, C.L., Richter, V., Lebl, K., Trauffler, M., Dzieciol, M., Käsbohrer, A. (2017). A systematic review of financial and 

economic assessments of bovine viral diarrhea virus (BVDV) prevention and mitigation activities worldwide. Preventive Veterinary 

Medicine, 137:77-92. 

Raaperi, K., Nurmoja, I., Orro, T., Viltrop, A. (2010). Seroepidemiology of bovine herpesvirus 1 (BHV1) infection among Estonian 

dairy herds and risk factors for the spread within herds. Preventive Veterinary Medicine, 96:74-81. 

Rahman, M.T., Sobur, M.A., Islam, M.S., Ievy, S., Hossain, M.J., El Zowalaty, M.E., Rahman, A.T., Ashour, H.M. (2020). Zoonotic 

diseases: etiology, impact, and control. Microorganisms, 8:1405. 



 Evaluation of virucidal action of disinfectant against pathogens of infectious rhinotracheitis and viral diarrhea in cattle 

   

Ukrainian Journal of Ecology, 11(6), 2021 

 

 

Raizman, E.A., Pogranichniy, R., Negron, M., Schnur, M., Tobar-Lopez, D.E. (2011). Seroprevalence of infectious bovine 

rhinotracheitis and bovine viral diarrhea virus type 1 and type 2 in non-vaccinated cattle herds in the Pacific Region of Central Costa 

Rica. Tropical Animal Health and Production, 43:773-778. 

Rodionova, K., Paliy, A., Кhimych, M. (2021). Veterinary and sanitary assessment and disinfection of refrigerator chambers of meat 

processing enterprises. Potravinarstvo Slovak Journal of Food Sciences, 15:616-626. 

Ferri, E.R., Martínez, S., Frandoloso, R., Yubero, S., Martín, C.G. (2010). Comparative efficacy of several disinfectants in suspension 

and carrier tests against Haemophilus parasuis serovars 1 and 5. Research in Veterinary Science, 88:385-389. 

Saravanajayam, M., Kumanan, K., Balasubramaniam, A. (2015). Seroepidemiology of infectious bovine rhinotracheitis infection in 

unvaccinated cattle. Veterinary World, 8:1416. 

Sekiguchi, S., Presi, P., Omori, R., Staerk, K., Schuppers, M., Isoda, N., Sakoda, Y. (2018). Evaluation of bovine viral diarrhoea virus 

control strategies in dairy herds in Hokkaido, Japan, using stochastic modelling. Transboundary and Emerging Diseases, 65:e135-

e144. 

Shirai, J., Kanno, T., Tsuchiya, Y., Mitsubayashi, S., Seki, R. (2000). Effects of chlorine, iodine, and quaternary ammonium 

compound disinfectants on several exotic disease viruses. Journal of Veterinary Medical Science, 62:85-92. 

Shkromada, O., Skliar, O., Paliy, A., Ulko, L., Gerun, I., Naumenko, О., Musiienko, O. (2019). Development of measures to improve 

milk quality and safety during production. Восточно-Европейский журнал передовых технологий, 3:30-39. 

Sinclair, M., Phillips, C. (2019). Percived benefits to improving animal wefare from the cross-cultural perspective of Asian industry 

stakeholders. Animals, 9:123. 

Stegniy, B.T., Paliy, A.P., Pavlichenko, O.V., Muzyka, D.V., Tkachenko, S.V., Usova, L.P. (2019). Virucidal properties of innovative 

disinfectant to Avian influenza virus and Newcastle disease virus. Journal for Veterinary Medicine, Biotechnology and Biosafety, 

5:27-33. 

Tomley, F.M., Shirley, M.W. (2009). Livestock infectious diseases and zoonoses. Philosophical Transactions of the Royal Society of 

London. Series B, Biological Sciences, 364:2637-2642. 

Traverse, M., Aceto, H. (2015). Environmental cleaning and disinfection. Veterinary Clinics: Small Animal Practice, 4:299-330. 

Ursache, A.L., Mircean, V., Dumitrache, M., Andrei, S., Ştefănuţ, L., Cozma, V., Cernea, M. (2020). Is routine disinfection efficient in 

preventing contamination with Toxocara canis eggs?. Journal of Helminthology, 94:60. 

Wales, A.D., Gosling, R.J., Bare, H.L., Davies, R.H. (2021). Disinfectant testing for veterinary and agricultural applications: A review. 

Zoonoses and Public Health. 

Kalinowski, M., Adaszek, Ł., Wernicki, A., Urban-Chmiel, R., Stęgierska, D., Puchalski, A., Dec, M. (2015). Detection of the bovine 

viral diarrhoea virus (BVDV) in young beef cattle in eastern and south-eastern regions of Poland. Polish Journal of Veterinary 

Sciences. 

Yadav, M.P., Singh, R.K., Malik, Y.S. (2019). Epidemiological perspective in managing viral diseases in animals. In Recent Advances 

in Animal Virology, pp:381-407. 

Yitagesu, E., Jackson, W., Kebede, N., Smith, W., Fentie, T. (2021). Prevalence of bovine abortion, calf mortality, and bovine viral 

diarrhea virus (BVDV) persistently infected calves among pastoral, peri-urban, and mixed-crop livestock farms in central and 

Northwest Ethiopia. BMC Veterinary Research, 17:1-10. 

Zonta, W., Mauroy, A., Farnir, F., Thiry, E. (2016). Comparative virucidal efficacy of seven disinfectants against murine norovirus 

and feline calicivirus, surrogates of human norovirus. Food and Environmental Virology, 8:1-12. 

 

Citation: 

Paliy, A.P., Kornieikov, O.M., Stegniy, B.T., Muneer, A.J., Stegniy, M.Y., Kornieikova, О.B., Palii, A.P. (2021). Evaluation of virucidal action of 

disinfectant against pathogens of infectious rhinotracheitis and viral diarrhea in cattle. Ukrainian Journal of Ecology. 11 (6), 117-126. 

 This work is licensed under a Creative Commons Attribution 4.0. License 

 

 


