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Abstract

An important element in ensuring the epizootic well-being of the poultry industry is disinfection. Modern poultry
farming requires a large number of effective disinfectants. It is known that the resistance of microorganisms to the
effects of disinfectants is based on a genotypic mechanism. The nature of the formation of resistance to disinfect-
ants and antiseptics is different than antibiotics. With regard to disinfectants, resistance is formed more slowly and
the proportion of resistant strains in the population of microorganisms may not be high for a long time. This is due
to different mechanisms of formation of resistance to antibiotics and disinfectants, in the first case — plasmid
mechanism, in the second — chromosomal. However, increasing the resistance to the active substance in disinfect-
ants can be widespread, so it is necessary to periodically rotate disinfectants. The goal of the work — to investigate
the parameters of acute toxicity of the disinfectant biocide “Zodizin”. The studies were conducted in the laboratory
of Veterinary Pharmacy and the Vivarium of Sumy National Agrarian University. The drug “Zodizine” contains:
polyhexamethyleneguanidine hydrochloride — 21.0 %, alkylldimethylbenzylammonium chloride — 3.0 %. For
toxicological examination of the disinfectant, healthy white male rats and white female rats weighing 200 + 10 g
1.5 years of age were used. In the study of acute toxicity of animals observed daily, noted the general condition of
the animals, features of their behavior. Studies have found that the toxic effect of the disinfectant “Zodizin” clini-
cally manifested almost equally in both males and females. The average lethal dose for the rat female was
1000.0 £+ 35.0 mg/kg body weight, males 1033.0 + 34.3 mg/kg. Therefore, according to the classification of sub-
stances by toxicity, the drug by intragastric administration can be attributed to low-toxic substances. Observations
on animals revealed that 1-3 hours after oral administration of the drug in a subtoxic dose in laboratory animals,
shortness of breath and inhibition of the central nervous system were noted. Most of them died during the first day.
Subsequent observations of the surviving animals indicated that their motor response was suppressed over the next
24-72 hours. Conclusions and prospects for further research: 1. It was found that the average lethal dose of the
drug “Zodizin” with oral administration to rats-females was 1000.0 + 35.0 mg/kg body weight, males — 1033.0 +
34.3 mg/kg. 2. Experimental studies have proved that the disinfectant “Zodizin” according to GOST 12.1.007-76,
belongs to the IV class of danger, that is, to the low-dangerous compounds, and according to GOST 12.1.07 — to
the III class of hazard of substances and can be used for disinfection premises where animals and poultry are kept.
Further, the sporocide and corrosion properties of the “Zoodizin” biocide will be studied.
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1. Introduction

It is known that the resistance of microorganisms to the
effects of disinfectants is based on a genotypic mechanism,

Disinfection is an important link in ensuring the epizoot-
ic well-being of the poultry industry (Verbytskyi, 2004;
Fotina & Fotina, 2014). Modern poultry farming requires a
large number of effective disinfectants. More than three
thousand tons is the annual need for disinfectants for the
domestic poultry industry. Form this amount of disinfectants
from 161 item names. The highest percentage of this amount
(67.9 %) is the group of alkaline agents. The second largest
group (12.4 %) is formed by aldehydes (mainly Glutaralde-
hyde,) and quaternary Ammonium compounds (Stehnii et
al., 2010). The third group (11.1 %) is acid-containing disin-
fectants. The rest (8.6 %) are chlorine-based disinfectants
and quaternary ammonium compounds without aldehydes
only (Nechyporenko & Berezovskyi, 2017).

which has not yet been elucidated (Mariievskyi, 2008).
However, the nature of the formation of resistance to disin-
fectants and antiseptics is different than that of antibiotics.
In reference to disinfectants, resistance is formed more
slowly and the proportion of resistant strains in the popula-
tion of microorganisms may not be high for a long time. It
depends on various mechanisms of formation of resistance
to antibiotics and disinfectants, in the first case it is a plas-
mid mechanism, in the second it is chromosomal (Champan,
2003). However, increasing the resistance to the active sub-
stance in disinfectants can contribute to the frequency of
distribution, so it is necessary to rotate the disinfectants
periodically (Stehnii et al., 2010; Instruktsiia z provedennia
sanitarnoi obrobky, 2016).
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Therefore, a long-range research plan is the creation of
new domestic disinfectants to which the resistance of mi-
croorganisms has not yet formed.

The purpose and objectives of the study. To investi-
gate the parameters of acute toxicity of the disinfectant bio-
cide “Zoodizin”. To achieve this goal it was necessary to
solve the following problems:

1. To establish on white rats parameters of acute toxicity
of the biocide “Zoodizin”.

2. To draw an inference from using the biocide in the
presence of animals and birds.

2. Materials and methods

The studies were conducted in the laboratory of Veteri-
nary Pharmacy and the Vivarium of Sumy National Agrari-
an University. Pharmaceutical form of “Zoodizin” is com-
posed of Polyhexamethylene guanidine - 21.0 %,
alkylldimethylbenzylammonium chloride — 3.0 %. The
study of the toxic properties of the experimental drug
“Zoodizin” was carried out according to the “Methodical
instructions for determining the toxic properties of drugs
used in veterinary and animal husbandry”. For toxicological
examination of the disinfectant, healthy white male rats and
white female rats weighing 200 £+ 10 g 1.5 years of age were
used. Maintained laboratory animals in accordance with the
current “Sanitary rules for the construction, equipment and
maintenance of experimental biological clinics” on a unified
diet. Animals were monitored daily for acute toxicity stud-
ies. Determined the general condition of the animals, the
features of their behaviour, the tone of the skeletal muscles,
the response to tactile, pain, sound and light stimuli, the
frequency and depth of respiratory movements, heart rate,
hair and skin, mucosal colour, pupil size, position tail,

Table 1

Determination of the average lethal dose deposition of “Zoodizin’

amount and consistency of faeces, purity of urination and
staining of urine, consumption of feed and water, determina-
tion of body weight. The effect of the biocide “Zoodizin”
was evaluated by the main physiological indicators: behav-
ioural reactions — motor activity (speed and force of move-
ment, the ability of the animal to stay in one pose), excitabil-
ity (in the stupor or alertness of the animal), manifestation of
unusual sharp and rapid movements, reactivity (by the reac-
tion of the animal to changing the environment: moving to
the open table), aggressiveness (by behaviour between
males, reactions to touch when performing standard manipu-
lations); neuromuscular: tremors, convulsions, ataxia, re-
flexes, posture of the body in a normal posture and after
giving it inconvenient, tail Stroub reaction (by the degree of
tail lift), reaction to the touch (by the intensity of depriving
the animal of light stroking of the body from three sides),
grip strength (by the grip force of the animal on the lattice);
vegetative: pupil size (by area, occupied pupil), salivation
(by humidity and irrigation of saliva of the oral cavity),
body temperature, skin colour (by the intensity of the colour
of the plantar surface of the fore paws, ears), rate of breath-
ing (Kotsiumbas et al., 2013; Gutyj et al., 2016; Todoriuk et
al., 2018).

3. Results and discussion

Studies have found that the toxic effect of the disinfect-
ant “Zoodizin” clinically manifested almost equally in both
males and females (Tables 1, 2).

The average lethal dose of the agent for female rats was
1000.0 £ 35.0 mg/kg body mass, for males — 1033.0 +
34.3 mg/kg. Therefore, according to the classification of
substances by toxicity, the investigated drug can be attribut-
ed to low-toxic substances (class IV).

> in female rats

Dose of the drug, mg/kg (per os)

Indicators 800 900 1000 1100 1200
Total number of animals 6 6 6 6 6
among them:
surviving animals 6 4 4 | 0
dead animals (%) 0 2(33.3) 2(33.3) 5(83.3) 6 (100)
Z 1.0 2.0 3.5 55
D 100 100 100 100 100
DZ 100 200 350 550
Table 2
Determination of the average lethal dose of the drug “Zoodizin” in male rats
. Dose, mg/k
Indicators 800 900 1000 = 1100 1200
Total number of animals, heads 6 6 6 6 6
Out of these:
survived, heads 6 5 4 2 0
have died, heads (%) 0 1(16.6) 2(33.3) 4 (66.7) 6 (100)
Z 0.5 1.5 3.0 0 5.5
D 100 100 100 100 100
Dz 50 150 300 500

Ukrainian Journal of Veterinary and Agricultural Sciences, 2019, Vol. 2, N 2

42



It has been established by the Animal monitoring, that
inl-3 hours after oral administration of the drug in a
subtoxic dose in laboratory animals noted shortness of
breath and inhibition of the central nervous system. Most of
them died during the first day. Subsequent observations of
the surviving animals indicated that their motor response
was suppressed over the next 24—72 hours. In addition, ex-
perimental rats showed a marked decrease in motor activity,
excitability, reactivity and aggressiveness, movement disor-

Table 3

ders, reduced response to touch and pain irritation, grip
strength, as well as a decrease in respiratory rate.

After the pathoanatomical dissection of the dead ani-
mals, the following was established: the walls of the ab-
dominal cavity were smooth, shiny, slightly moistened; the
surface of the liver was smooth and shiny, slightly hypere-
mic; the parietal and visceral pleura were also smooth,
shiny, effusions and adhesions not detected; pulmonary
tissue pink, hyperemic, without thickening, elastic; round
heart bag and heart unchanged (Table 3).

Effect of subtoxic dose of disinfectant “Zoodizin” at oral administration on the general functional parameters of experimental

rats

Observation time, h.

Indicators 6 2 7
Behavioral reactions:
motor activity -2 -1 -1
excitement -3 -2 -1
reactivity -3 -2 -1
aggression -2 -1 -1
Neuromuscular reactions:
tremor 0 0 0
seizures during the course -1 0 0
reaction to painful irritation -1 -1 0
grip strength -2 -1 0
Vegetative reactions:
the size of the eye pupil unchanged
respiratory rate slowed down
condition of woolen cover slight smoking
the color of the mucous membranes slight blueness
the number of fecal masses a slight increase
the consistency of fecal masses semi-rare
frequency of urination unchanged
the color of the urine unchanged
heart rate unchanged

Notes: 0 — no effect; “-"— effect inhibition

However, there was an enlargement of the coronary ves-
sels, venous sinuses and blood overflow; cerebral vessels are
dilated, which is characteristic of the hypoxic condition.

Given that the drug was injected into the stomach with a
probe, particular attention was paid to the possibility of
macroscopic changes of the organs.

As a result, mechanical stretching of the walls of the
stomach and the adjacent portion of the small intestine was
noted. The large intestine was without organoleptic changes.
The contents of the stomach and small intestine was a foamy
muddy fluid. The mucous membrane of this gut fragment
had a matte velvety appearance, the folding normally ex-
pressed. Subsequent observations of the surviving animals
within 2 weeks revealed that they had signs of intoxication
(crowding, general depression, muscle tremor). However, at
use of the drug in a subtoxic dose, such symptoms of labora-
tory animal poisoning disappeared within 48—72 hours.

4. Conclusions

1. It was found that the average lethal dose of the drug
“Zoodizin” at oral administration to rats-females was
1000.0 = 35.0 mg/kg body weight, males — 1033.0 +
34.3 mg/kg.

2.  Experimental studies have proved that the disin-

fectant “Zoodizin” according to GOST 12.1.007-76, belongs
to the IV class of danger, that is low-dangerous compounds,
and according to GOST 12.1.07 — to the III class of hazard
of substances and can be used for disinfection premises
where animals and poultry are kept.
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