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Summary. The article presents the results of the study of the acute toxic effect of the innovative disinfectant
‘Bondarmin’ (active substance — potassium peroxomonosulfate) on laboratory animals (mice, rats) are presented. Many
scientific works of scientists in recent years have been devoted to the study of the toxicity of various disinfectants both in
our country and abroad. However, today there are many topical issues regarding the toxicity and safety of some
antimicrobials. Our work aimed to study the toxic effect on the laboratory animals and to establish the acute toxicity
(LDso) of the developed disinfectant ‘Bondarmin’ when administered intraperitoneally. Experiments were carried out in
the Laboratory of Pharmacology and Toxicology of the National University of Pharmacy (Kharkiv) and in the
Educational and Scientific Laboratory of Genetic and Molecular Research Methods named after P. I. Verbitskiy in the
Kharkiv State Zooveterinary Academy. Acute toxicity assessment (LDsy) was carried out with intraperitoneal
administration of the designed disinfectant to laboratory animals (mice, rats). The toxic effect of the newly developed
disinfectant ‘Bondarmin’ for the intraperitoneal method of administration to laboratory animals (mice, rats) has been
determined. For the intraperitoneal administration of the ‘Bondarmin’ disinfectant, the LDs, by Prozorovskiy method is
316.85 + 19.26 mg/kg for mice, and 279.33 + 19.80 mg/kg for rats. The disinfectant belongs to the IV toxicity class (low
toxic substances). The results of toxicological studies allow us to recommend the use of ‘Bondarmin’ for disinfecting

livestock facilities
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Introduction. The sanitary-epidemiological situation
in animal husbandry today is characterized by a tendency
to the emergence and spread of infectious diseases with
respiratory and fecal-oral routes of transmission. This is
facilitated by the irrational use of antibiotics, violation of
the sanitary regime, untimely implementation of measures
for non-specific prevention of infectious diseases, which
include disinfection of livestock facilities. Disinfection is
an effective measure for the prevention and elimination of
all known diseases in both human (Al-Sayah, 2020; Takagi
and Yagishita, 2020; Cimolai, 2020) and veterinary
(Stegniy etal., 2019; Shkromada et al., 2019; Paliy etal,,
2020c¢) medicine.

Extensive use of antiseptics and disinfectants has led to
some assumptions about the development of microbial
resistance, including cross-resistance to antibiotics
(McDonnell and Russell, 1999).

At present, in the field of domestic disinfection there is
significant  information on the resistance of
microorganisms to different groups of disinfectants. The
range of effective drugs has been expanded, disinfection
techniques have been developed and implemented (Rutala
and Weber, 2016; Saccucci et al., 2018; Paliy and Paliy,
2019).

The range of disinfectants is represented by a wide
variety of chemical compounds of various origins and is
quite extensive. However, the existing disinfectants have a
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significant difference from each other, have different
antimicrobial action, toxicity, corrosion (Zavgorodniy
etal., 2013; Lin et al,, 2020). Aldehyde compounds (Paliy
etal, 2016, 2018, 2020a; Gedge, Hollingsworth and
Suchmann, 2019), organochlorine agents (Mustapha et al.,
2018; Paliy et al., 2020b) have been shown to have a broad
spectrum of antimicrobial activity. Along with that, in
experimental studies, alcohol disinfection was not
effective for 11 from 30 (36.7%) and for 12 from 62
(19.4%) subjects, respectively (Ribeiro et al., 2015).

The study of the toxicity of any drug for further testing
and production is a necessary step, which is provided by
the current instructional requirements (Kotsiumbas et al.,
2006; Nechyporenko et al., 2019; Kovalenko et al., 2020;
Orobchenko et al., 2020). Previously, data were published
on the results of study of acute toxicity of the disinfectant
‘Bondarmin’ when administered intragastrically to
laboratory mice (Bondarchuk, Paliy and Blazheyevskiy,
2019).

The aim of the study was to investigate the toxic effects
of the disinfectant ‘Bondarmin’ on laboratory animals
(mice, rats) when administered intraperitoneally.

Material and methods. We determined the
toxicological properties of the ‘Bondarmin’ disinfectant,
which is a domestic import-substituting development.
Laboratory studies were performed using the rapid
method to study moderately lethal doses of chemical
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compounds (Pastushenko et al., 1985). The least squares
method was used to analyze mortality curves
(Prozorovskiy, 1962).

For experimental studies outbred white mice and
Wistar rats were used. Mice were grown in the vivarium of
the Kharkiv State Zooveterinary Academy and prior to the
experiment they had undergone acclimatization under the
conditions of the testing room for 7-10 days. The animal
keeping conditions complied with the current rules for
vivarium devices, equipment and maintenance. In
accordance with the code of practice, animals received
standard nutrition (CEC, 2010).

Animals were treated in accordance with the
requirements of the Commission on Bioethics and the
General Ethical Principles of Experiments on Animals,
consistent with the provisions of the ‘“Directive
2010/63/EU of the European Parliament and of the
Council of 22 September 2010 on the protection of
animals used for scientific purposes’ (CEC, 2010).

The acute toxicity of ‘Bondarmin’ was studied on
laboratory animals (mice, rats) trough intraperitoneal
administration to reproduce the acute poisoning clinic
and to determine the LDs,.

Results and discussion. Acute toxicity studies were
performed in two stages. To determine the toxicity
parameters at the preliminary stage, the express method of
Pastushenko etal. (1985), and finally, the least-squares
method for probit analysis of mortality curves according
to Prozorovskiy (1962) ware used. The study of acute
toxicity was performed with a single intraperitoneal route
of administration.

For the preliminary stage of the study, all animals, mice
and rats, respectively, were divided into seven groups of
four in each. A dose interval ranging from 158 to
398 mg/kg was selected. Disinfectant was administered to
animals in the form of an aqueous solution
intraperitoneally using a syringe with a needle. The
animals were observed for 14 days (Table 1).

Table 1 — Mortality of laboratory animals after

intraperitoneal administration of the ‘Bondarmin’
disinfectant (n = 4)
Dose, mg/kg
C d effect
AnseC e 1587200 250 [ 282 [ 316 355 | 398
Mice, males
Dead animals/ | 0/4 ] 0/4|2/4|2/4]| 4/4 | 4/4
total number
Rats, males
Dead animals/ 0/4 | 0/4|2/4|2/4 | 4/a | 4/4 | 4/4
total number

According to the results of studies, the death of mice
was observed with the introduction of disinfectant at a
dose of 282 mg/kg and higher, and rats — 250 mg/kg and
higher. The required dose range was selected to calculate
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the LDso. The sequence of animal deaths 2-2-4 was used
for this purpose. In doses for mice it is 282, 316, and
355 mg/kg, for rats — 250, 282, and 316 mg/kg. Using the
table of the express method by Pastushenko et al. (1985)
LDsy was determined. According to this method, the
LDs, of the ‘Bondarmin’ disinfectant for mice is 330
(272-387) mg/kg, and for rats — 294 (242-346) mg/kg.

In order to confirm the above results and to study other
toxicity parameters, we studied the acute toxicity of the
disinfectant with intraperitoneal administration using the
least-squares method for probit analysis of mortality
curves by Prozorovsky (1962). Experimental groups were
formed to determine the mean lethal dose. The animals
were observed for 14 days after the introduction of
disinfectant, recording the manifestations of disorders of
the physiological state of the animals and mortality
(Table 2).

Table2 — Mortality of adult male mice after

intraperitoneal administration of the ‘Bondarmin’
disinfectant (n = 6)
Animal Dose, Caused effect,
species, sex | mg/kg | dead animals/total number
200 0/6
250 1/6
Mice, males 300 3/6
350 4/6
400 6/6
200 0/6
250 2/6
Rats, males 300 3/6
350 5/6
400 6/6

The results presented in Table2 were the basis for
calculating the parameters of the toxic action of the
‘Bondarmin’ disinfectant for mice using the method by
Prozorovsky (1962) (Table 3).

The calculated parameters of LD for the ‘Bondarmin’
disinfectant when administered intraperitoneally to mice
are: Ag=249; A;=0.79; LDis=238.42 mg/kg; LDs =
316.85 mg/kg; LDss=387.59 mg/kg; m =19.26 mg/kg
(the value of the average error obtained by calculating the
LDs of the experimental groups in accordance with this
method). Therefore, LDs =316.85+19.26 mg/kg or
316.85 (276.99-356.71) mg/kg.

In addition, the results presented in Table 2 were the
basis for calculating the parameters of the toxic action of
the ‘Bondarmin’ disinfectant for rats using the method by
Prozorovsky (1962) (Table 4).

The calculated parameters of LD for the ‘Bondarmin’
disinfectant when administered intraperitoneally to rats
are: Ap=2.70; A;=0.82; LD;s=197.5mg/kg LDs=
279.33 mg/kg; LDss = 350.6 mg/kg; m = 19.8 mg/kg (the
value of the average error obtained by calculating the LDs
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of the experimental groups in accordance with this
method). Therefore, LDs=279.33 £19.80 mg/kg or
279.3 (238.00-320.27) mg/kg.

When administered toxic doses in laboratory animals
(mice, rats) the following signs of intoxication were
observed: decrease in motor activity, lack of appetite,
impaired coordination of movements, stupor developed,
and then there was a death. Deterioration of the animals

was recorded on the first or third day after administration
of the disinfectant. The severity of these signs increased
with increasing dose. At autopsy of dead animals we
observed pathological changes in the abdominal cavity.

Thus, the parameters of acute toxicity of the
‘Bondarmin’ disinfectant on laboratory animals (mice,
rats) have been determined. The research results are
shown in Table 5.

Table 3 — Calculation data for the determination of the LDs, of the ‘Bondarmin’ disinfectant in mice after

intraperitoneal administration by Prozorovskiy method

Dose, mg/kg|Mortality, %|Dose place (X)|Probit (Y) | Weighting coefficient (B)| xB X’B yB xyB
200 0 1 3.27 1.6 1.60 1.60 5.23 523

250 16.67 2 4.05 3.7 740 | 14.80 | 14.99 | 29.97

300 50.00 3 5.00 5.0 15.00 | 45.00 | 25.00 | 75.00

350 66.67 4 5.44 4.6 18.40 | 73.60 | 25.02 | 100.10

400 100 5 6.73 1.6 8.00 | 40.00 | 10.77 | 53.84

z 16.5 50.40 | 175.00 | 81.01 | 264.14

Table 4 — Calculation data for the determination of the LDs, of the ‘Bondarmin’ disinfectant in rats after

intraperitoneal administration by Prozorovskiy method

Dose, mg/kg| Mortality, %|Dose place (X)|Probit (Y) | Weighting coefficient (B)| xB X’B yB xyB
200 0 1 3.27 1.6 1.60 1.60 5.23 5.23

250 33 2 4.56 4.5 9.00 [ 18.00 | 20.52 | 41.04

300 50 3 5.00 5.0 15.00 | 45.00 | 25.00 | 75.00

350 87 4 6.13 3.2 18.40 | 73.60 | 24.89 | 99.54

400 100 5 6.73 1.6 8.00 | 40.00 | 10.77 | 53.84

z 17.3 52.00 | 178.20 | 86.41 | 274.66

Table 5 — The degree of toxicity of the ‘Bondarmin’ disinfectant for different routes of administration to laboratory

animals
.. . Animal species, LDs, mg/k Toxici
Route of administration sexP by Pastushenko et al. (1985)g bf Prozorovsky (1962) classty
Intragastric (Bondarchuk, mice | males 2,580 (1,930-3,220) 2,702 (2,379-3,026) v
Paliy and Blazheyevskiy, 2019) | rats | males 2,940 (2,420-3,460) 3,014 (2,483-3,544) (low toxic
Intraperitoneal mice | males 330 (272-387) 317 (277-357) substances)
rats males 330 (272-387) 279 (238-320)

The ‘Bondarmin’ disinfectant for intragastric and
intraperitoneal routes of administration to laboratory
animals (mice, rats) belongs to the IV toxicity class (low
toxic substances).

Conclusions. The toxic effect of the newly developed
disinfectant ‘Bondarmin’ for the intraperitoneal method
of administration to laboratory animals (mice, rats) has

been determined. For the intraperitoneal administration
of the ‘Bondarmin’ disinfectant, the median lethal dose by
Prozorovskiy method is 316.85 + 19.26 mg/kg for mice,
and 279.33 + 19.80 mg/kg for rats. The disinfectant belongs
to the IV toxicity class (low toxic substances). The results
of toxicological studies allow us to recommend the use of
‘Bondarmin’ for disinfecting livestock facilities.
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