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INTRODUCTION

Infectious diseases of viral etiology, capable of mas-
sive contamination of livestock and rapid distribution, 
are of remarkable danger for commercial production 
of livestock and poultry. Newcastle disease (ND) of 
poultry and bovine viral diarrhea (BVD) are among the 
most economically signi  cant and dangerous diseases. 
Regardless of current availability of ef  cient vaccines 
against the mentioned diseases, the latter are among the 
most urgent and severe veterinary problems [1, 2].

Although Newcastle disease does not present a great 
threat for human health, it has high epizootic relevance 

for poultry production. Despite the fact that this disease 
has been known for a long time, the main speci  cities 
of its agent and pathogenesis have been studied in a 
 ne detail, and the measures of diagnostics and speci  c 

prevention have been elaborated, different countries 
of the world still register the outbreaks of this disease, 
which result in considerable economic loss [3]. 

BVD is an infectious disease, caused by a heteroge-
neous group of bovine viral diarrhea viruses (BVDV), 
Pestivirus genus, Flaviviridae family [4]. The most 
dangerous situation for the population is the occurrence 
of agents of a persisting infection, which, in most se-
vere cases, amount to 1–2 % of the livestock, and 60–
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Prevention measures are crucial in actual production, whereas the outbreak of a disease requires immediate 
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on chicken embryos and the cytotoxic effect of the disinfectant on BHK-21 cell culture. The second stage of 
experiments envisaged the study of virucidal effect of the disinfectant using both the suspension method, test-
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ingredient (AI) when exposed for at least 30 min and in the concentration of 1.5 % of AI when exposed for 15–
60 min disinfects all the test-objects, contaminated by the virus, completely. When exposed for up to 15 min, 
the disinfectant DZPT-2 does not demonstrate its virucidal effect on Newcastle disease virus, but it disinfects 
all the test-objects, contaminated by the mentioned virus, when used in the concentration of 0.5–1.0 % of AI 
and exposed for at least 30 min. Conclusions. It was determined that the preparation DZPT-2 demonstrates its 
virucidal properties in the concentration of 0.5 % of AI (Newcastle disease virus) and 1.0 % of AI (agent of 
bovine viral diarrhea) when exposed for 30 min. The new disinfectant DZPT-2 is a promising preparation to be 
used in practical veterinary medicine to prevent and  ght viral diseases of farm livestock and poultry.
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80 % of animals are seropositive. Thus, BVDV group 
viruses are economically relevant pathogens for cattle, 
which cause considerable losses in animal breeding 
worldwide [5].

Non-speci  c prevention of infectious diseases of 
livestock and poultry is based on a complex of organi-
zational, economic, veterinary, and sanitary measures 
[6]. The signi  cance of disinfection is highlighted in 
many references; however a much smaller volume of 
data has been published regarding the study of the spec-
trum of antimicrobial properties of new disinfectants.

The specialists of NSC “Institute of Experimental 
and Clinical Veterinary Medicine” have developed a 
novel disinfecting aldehyde-based preparation, DZPT-
2, intended for preventative and emergency disinfec-
tion in farms and complexes of animal breeding. Nu-
merous scienti  c experiments have con  rmed that this 
disinfectant has a wide spectrum of antimicrobial [7], 
fungicidal [8] and disinvasion [9] properties.

The work was aimed at studying the virucidal proper-
ties of the novel disinfectant DZPT-2.

MATERIALS AND METHODS

The innovative import-substituting disinfecting prep-
aration DZPT-2, elaborated by NSC IECVM, was used 
in experiments.

The determination of virucidal activity of the dis-
infectant was performed in two stages. The  rst stage 
envisaged the detection of embryotoxic effect of the 
preparation on chicken embryos and the cytotoxic ef-
fect of the disinfectant on BHK-21 cell culture, and 
the second one – that of the virucidal activity of the 
disinfectant.

To detect the embryotoxic effect of disinfectant solu-
tions, they were introduced into the allantois cavity of 
9–11-day-old chicken embryos in the dose of 0.2 cc. 
Control chicken embryos were injected sterile water.

The estimation of the cytotoxic effect of the disinfec-
tant involved the preparation of cultural vials with two-
day-old monolayer of BHK-21 cell culture, where the 
growth medium was replaced by maintenance medium. 
Then consecutive working dilutions of the preparation 
were prepared in the medium 199. The concentration of 
the preparation and the obtained dilutions were intro-
duced to the vials with the cell culture in the volume of 
0.5 cc. The cytotoxic effect was de  ned using the scale 
from 0 to 4. The vials of BHK-21 cell culture, where 
the growth medium was replaced by maintenance me-
dium, were used as the control.

The virucidal effect of the disinfectant was de  ned 
by the suspension method by mixing equal volumes of 
virus-containing liquid and corresponding concentra-
tions of the preparation with further exposition for a 
speci  c time period, then the residual infectivity of vi-
ruses was determined by titering them on chicken em-
bryos (ND virus) and cell culture (BVD). To neutralize 
the disinfectant, its mixture with test-viruses was di-
luted in 1:10 ratio using phosphate-buffer physiologi-
cal solution (PBPS).

After obtaining preliminary positive results, the viru-
cidal effect of the preparation on test-objects (batiste, 
wood, glazed tile, metal, glass) was de  ned using the 
bioburden. The test-objects, contaminated with viruses, 
were treated with working solutions of the disinfectant 
and exposed for a speci  c time period. Then the smears 
of the test-objects were taken, and the liquid obtained 
was centrifuged at 1,000 rpm for 10–20 min. The su-
pernatant obtained was used to isolate viruses in the 
living systems (chicken embryos, cell culture) with 
preliminary 10-fold dilutions of the viral material.

The experiments were accompanied with control 
of viruses and living systems (chicken embryos, cell 
culture).

The absence of any changes in the living systems on 
days 4–5 of the observations testi  ed to positive viru-
cidal effect of the disinfectant. Repeated consecutive 
2–3 passages of the material con  rmed the virucidal 
effect of the disinfectant with no changes in the living 
systems.

The following viruses were used in the experiments:
 ND virus (LaSota strain), Paramyxoviridae fam-

ily, Avulavirus genus, RNA-containing, vaccinal, 
kept in frozen-dried state. The virus was cultivated in 
9–10-day-old chicken embryos. The changes in chick-
en embryos occurred for 80–96 h after the infection and 
were accompanied with extensive hemorrhagic damag-
es of envelopes and vessels. The titer of the virus was 
106 lg EID50/cc. To determine the virus in chorioallan-
toic liquid objectively, the hemagglutination reaction 
was conducted with 1 % concentration of cock erythro-
cytes using the common method;

 BVD virus (strain -1), Togaviridae family, Pes-
tivirus genus, RNA-containing, industrial. The virus 
was cultivated in primary and passaged cell cultures of 
kidneys of calves and sheep, bovine trachea, lungs of 
bovine embryo, coronary vessels of calves, and baby 
hamster kidney (BHK-21). The titer of the virus was 
6.75 lg TCD50/cc, the cytopathic effect was observed 
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in 36–48 h. The virus is sensitive to ether, chloroform, 
trypsin. The culture of BHK-21 cells, incubated for two 
days in cultural vials of 250 ml at 37.0 ± 0.5 ° , was 
used as a biological system for the indication of BD vi-
rus. The culture medium was the mixture of media Igla 
and 199 with the introduction of 10 % of bovine serum; 
the maintenance medium was medium 199.

RESULTS AND DISCUSSION 

At the preliminary stage the embryotoxicity of 
DZPT-2 preparation was studied in vitro using chicken 
embryos (Table 1) and cell cultures (Table 2).

The results, presented in Table 1, demonstrate the ab-
sence of any deviations in the development of embryos, 
introduced DZPT-2 preparation in the concentration of 
0.5 % of AI, for four days of observations. At the same 
time the toxic effect on embryos was noted with the in-
troduction of the preparation in higher concentrations.

The data, presented in Table 2, demonstrate that the 
introduction of disinfectant DZPT-2 in the concen-
trated form results in the death of 30–90 % of cells in 
the monolayer and the change in the morphostructure 
of 100 % of living cells. The introduction of the dis-
infectant in the concentration of 2.0 % of AI results in 
partial destruction of the monolayer of cells and the 
change in the morphostructure of 50 % of living cells, 
whereas the disinfectant in the concentration of 1.5 % 
of AI results in the modi  cation of the morphostruc-
ture of 20–40 % of cells. The introduction of the dis-

infectant in the concentration of 1.0 % of AI does not 
change the morphostructure of cells, but terminates 
their reproduction.

When summarizing the results obtained, it was deter-
mined that the cytotoxicity of the preparation DZPT-2 
on the scale was 2 points.

The following stage of studies was the determination of 
virucidal properties of the disinfectant DZPT-2 regarding 
the test-virus of ND agent using suspension methods. The 
results of the studies are presented in Table 3.

While studying the virucidal properties of the dis-
infectant regarding the test-virus of ND agent (Table 

Table 1. The effect of the disinfectant DZPT-2 on chicken 
embryos, n = 3

DZPT-2 concentration 
of AI, %

Number of dead 
embryos Number 

of living
embryos1st 

day
2nd 
day

3rd 
day

4th 
day

0.5  
1.0 
1.5 
2.0

Control (sterile water)

–
1
2
4
–

–
–
1
–
–

–
–
–
–
–

–
–
–
–
–

4
3
1
0
4

Note. “–” – no dead embryos. The number of embryos in 
each experiments – 4.

Table 2. The effect of the disinfectant DZPT-2 on BHK-21 cell culture, n = 3

DZPT-2 
concentration, 

%

The condition of cell monolayer in

24 h 48 h 72 h

Concentrated 
product

2.0

1.5

1.0

Control

Detachment of about 60 % of cells,
40 % of the cells, remaining on the
glass, have changed morphostruc-
ture
Detachment of about 20 % of cells,
80 % of the cells, remaining on the
glass, have changed morphostruc-
ture
Monolayer of cells was formed in
90 %, 30 % of which have chan-
ged morphostructure
Monolayer of cells was formed 
for 80–90 %

Monolayer of 100 %

Detachment of about 80 % of cells,
20 % of the cells, remaining on the
glass, have changed morphostruc-
ture
Detachment of about 30 % of cells,
70 % of the cells, remaining on the
glass, have changed morphostruc-
ture
Monolayer of cells was formed for
90 %, 40 % of which have chan-
ged morphostructure
Monolayer of cells was formed 
for 80–90 %

Monolayer of 100 %

Detachment of about 90 % of cells,
10 % of the cells, remaining on the
glass, have changed morphostruc-
ture
Detachment of about 30 % of cells, 
70 % of the cells, remaining on the 
glass, have changed morphostruc-
ture
Monolayer of cells was formed for
90 %, 40 % of which have chan-
ged morphostructure
Monolayer of cells was formed 
for 80–90 %

Monolayer of 100 %
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3), it was determined that there was no destruction of 
virus, when the preparation DZPT-2 was used in the 
concentration of 0.5–1.0 % of AI for 15 min of exposi-
tion. This was con  rmed by the hemagglutination reac-
tion. However, when the preparation DZPT-2 affected 
the test-virus in the concentration of 0.5–1.0 % of AI 
(30–60 min) and in the concentration of 1.5–2.0 % of 
AI (15–60 min), ND agent was inactivated completely.

The results of the studies in determining the virucidal 
properties of the disinfectant DZPT-2 regarding the 
BVD agent were presented in Table 4.

The data, presented in Table 4, demonstrate that the 
preparation DZPT-2 in the concentration of 0.5 % of 
AI when exposed for 15–60 min and in the concen-
tration of 1.0 % of AI when exposed for 15 min had 

only virostatic effect on the BVD agent. When the 
virus-containing suspension was treated with the dis-
infectant, the cytotoxic effect of these preparations 
was observed without any signs of viral CPE, i.e. the 
preparation DZPT-2 in the concentration of 1.0 % of 
AI when exposed for 30–60 min and in the concentra-
tion of 1.5–2.0 % of AI when exposed for 15–60 min 
inactivated the BVD agent. 

To con  rm the results obtained, the virucidal effect 
of the disinfectant was determined regarding the agents 
of viral diseases, applied to the test-objects (batiste, 
wood, glazed tile, metal, glass) with the consideration 
of the bioburden (bovine serum). The results of the 
studies are presented in Tables 5 and 6.

The results of the experiment demonstrated (Table 5) that 
when exposed for up to 15 min, the disinfectant did not 
have any virucidal effect on ND virus on any test-object.

The prolongation of the duration of the preparation 
activity had the corresponding effect. Thus, the analysis 
of the experiment results demonstrated that the prepa-
ration DZPT-2 disinfected all the test-objects, contami-
nated with ND virus, when used in the concentration of 
0.5–1.0 % of AI for 30 min.

The experiments with the BVD agent (Table 6) dem-
onstrated that the disinfectant DZPT-2 in the concen-
tration of 1.0 % of AI when exposed for at least 30 min 
and in the concentration of 1.5 % of AI when exposed 
for 15–60 min disinfected all the test-objects, contami-
nated by the virus, completely.

The virucidal effect of the disinfectant DZPT-2 was 
also con  rmed in the experiments using living biologi-
cal systems.

Table 3. The virucidal activity of DZPT-2 preparation re-
garding ND virus, n = 3

DZPT-2 concentration 
of AI, %

Exposition, min

15 30 60

0.5
1.0
1.5
2.0

+ (1:16 )
+ (1:16 )

–
–

–
–
–
–

–
–
–
–

Control

ND virus
Intact embryos

+
–

Note. “+” – positive hemagglutination reaction; “–” – nega-
tive hemagglutination reaction.

Table 4. The virucidal activity of DZPT-2 preparation regarding the BVD virus, n = 3

DZPT-2 
concentration 

of AI, %

Registration in

36 h 48 h

Exposition, min

15 30 60 15 30 60

0.5
1.0
1.5
2.0

CPE+++
CPE++

–
–

CPE+++
–
–
–

CPE++
–
–
–

CPE++
CPE++

–
–

CPE++
–
–
–

CPE++
–
–
–

Control
ND virus
Cell culture

CPE++++
The monolayer of cells was preserved (100 %)

Note. “–” – the cytopathic effect (CPE) of the virus was absent.
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Summarizing the results obtained, it should be noted 
that the novel disinfectant DZPT-2 has virucidal prop-
erties regarding the agents of ND of poultry and BVD.

CONCLUSIONS
It was determined that the preparation DZPT-2 demon-

strated its virucidal properties in the concentration of 0.5 
% of AI (Newcastle disease virus) and 1.0 % of AI (agent 
of bovine viral diarrhea) when exposed for 30 min. The 
new disinfectant DZPT-2 is a promising preparation to 
be used in practical veterinary medicine to prevent and 
 ght viral diseases of farm livestock and poultry.
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Table 5. The virucidal activity of DZPT-2 preparation regarding ND virus on the test-objects, n = 3

DZPT-2 concentration 
of AI, % Test-object

Exposition, min

15 30 60

0.5

1.0

Batiste
Wood

Glazed tile
Metal
Glass

Batiste
Wood

Glazed tile
Metal
Glass

+ (1:16 )
+ (1:16 )
+ (1:16 )
+ (1:16 )
+ (1:16 )
+ (1:16 )
+ (1:16 )
+ (1:16 )
+ (1:16 )
+ (1:16 )

–
–
–
–
–
–
–
–
–
–

–
–
–
–
–
–
–
–
–
–

Control
ND virus
Intact embryos

CPE++++
The monolayer of cells was preserved (100 %)

Note: “+” – positive hemagglutination reaction; “–” – negative hemagglutination reaction.

Table 6. The virucidal activity of DZPT-2 preparation regarding BVD virus on the test-objects, n = 3

DZPT-2 concentration 
of AI, % Test-object

Exposition, min

15 30 60

1.0

1.5

Batiste
Wood

Glazed tile
Metal
Glass

Batiste
Wood

Glazed tile
Metal
Glass

CPE++
CPE++
CPE+
CPE+
CPE+

–
–
–
–
–

–
–
–
–
–
–
–
–
–
–

–
–
–
–
–
–
–
–
–
–

Control
ND virus
Cell culture

CPE++++
The monolayer of cells was preserved (100 %)

Note. “–” – the CPE of the virus was absent.
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