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Abstract. Infectious diseases cause substantial economic damage to livestock farms, so there is a constant search for new
means of preventing diseases, especially disinfectants. Analysis of the scientific literature indicates a substantial problem
of leptospirosis in Ukraine and there are virtually no data on the use of complex oxidising drugs for its prevention. The
purpose of the work was to examine the effect of Biolide (active substances hydrogen peroxide, lactic and supralactic acids)
and Diolide disinfectants (active substances sodium chlorite and sodium chloride) on the causative agents of leptospirosis.
The stability of eight pathogenic Leptospira cultures of different ages circulating in Ukraine and their growth properties
were tested by adding different concentrations of these disinfectants to them. The results obtained were statistically
analysed in the Epitools — Epidemiological Calculators software. Effective concentrations and exposures of Biolide and
Diolide for use in preventive and forced disinfection in leptospirosis were determined. As a result of studies on the effect
of both disinfectants on 7-, 10- and 15-days Leptospira test cultures, no differences were recorded between the indicators
of their accumulation (number of microbial cells/cm?). Therefore, the results obtained for cultures of different ages were
considered as repeatability. It is proved that for preventive and forced disinfection in leptospirosis, a 0.55% solution of
Biolide is recommended for use at an exposure of 30 minutes at a temperature of 24°C. If the exposure period is increased
to 60 minutes, it is allowed to reduce the concentration of the product to 0.185%. Regarding the drug “Diolide”, it is
recommended to use it in this zoonosis in a dilution of 200 mg/1 (concentration of 0.08% of the active substance) during
exposure for 15 minutes at a temperature of 24°C. If the exposure period is increased to 30 minutes, it is allowed to reduce
the dilution of the drug to 50 mg/dm? (concentration of 0.02% of the active substance). In addition, it was determined that
both disinfectants completely inhibit the growth of pathogenic cultures of Leptospira. The practical value of the study is
to prove the possibility of using complex disinfectants based on oxidising agents for the prevention of leptospirosis
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Introduction

In January 1915, Japanese researchers Inada and Ido an-  except Antarctica) and substantial in socio-economic terms
nounced the discovery of the causative agents of Weyl’s  natural focal zoonoses and poses a substantial danger to hu-
disease, which later became known as leptospirosis [1]. Lep-  man and animal health (affects about 150 species of mam-
tospirosis is an infectious disease with a global spread, which ~ mals) [2; 3]. Thus, about 0.5 million cases of human lepto-
is one of the most common (registered on all continents  spirosis per year are registered globally, and the mortality

Suggested Citation:
Chechet, 0.M., Kovalenko, V.L., Aliekseieva, H.B.,& Pyskun, A.V. (2022). Exposure to disinfectants of various chemical
nature on the culture of pathogenic Leptospira. Ukrainian Journal of Veterinary Sciences, 13(2), 71-78.

“‘Corresponding author

Ukrainian Journal of Veterinary Sciences. 2022. Vol. 13, No. 2




Exposure to disinfectants of various chemical nature on the culture of pathogenic Leptospira

rate ranges from 5% to 15% [4; 5]. Animals with leptospi-
rosis develop non-sterile immunity. In addition, the prev-
alence of the disease is facilitated by the variability of its
etiological structure among different animal species, both
within countries and regions, districts, etc. [6]. This fact is
primarily explained by the extreme variability of pathogens
(there are about 250 serovars of Leptospira) [2; 7].

All of the above contributes to the constant search for
new effective measures for the prevention of leptospirosis,
namely vaccines and disinfectants that would destroy the
causative agent of the disease during its stay in the environ-
ment after isolation from the host (sick animal or human) [8].

For effective prevention, priority should be paid
to the biology of the causative agent of the disease. Thus,
according to recent studies, Leptospira are tightly coiled
spirochetes, usually ranging in size from 0.1 by 6 microns
to 0.1 by 20 microns, but a separate culture may contain
longer cells [9]. Microorganisms are mobile, have rounded
ends, which are usually bent in the form of hooks. Lepto-
spira, like other spirochetes, have a typical double mem-
brane structure, in which the cytoplasmic membrane and
the peptidoglycan cell wall are closely connected and over-
lapped by an outer membrane. These microorganisms are
Gram-negative obligate aerobes with an optimal growth
temperature of 28 to 30°C [9; 10]. Given the hydrophilicity
of the pathogen (the vital activity of Leptospira substantially
depends on the availability of water sources), the number
of outbreaks of the disease increases substantially after
natural disasters (hurricanes, floods, etc.) [11]. This indicator
also depends on the climate - the wetter it is, the more
outbreaks there are [12].

It has been experimentally proven that pathogenic
Leptospira cannot circulate and survive in nature without the
involvement of host organisms, and the main transmission
routes are contaminated environmental objects [13; 14].
For example, in soil and water, these microorganisms can
survive for 16-28 days, after which molecular genetic diag-
nostic methods begin to give a negative result [15]. There-
fore, to interrupt the epizootic chain of infection, Leptospira
must be destroyed on contaminated surfaces, bedding, feeders,
drinkers, etc.

Since Leptospira do not form spores and are rel-
atively unstable in the environment, according to the

recommendations of the World Organisation for Animal
Health, the following chemicals/disinfectants affect them:
1.0% sodium hypochlorite, 70% ethanol, formaldehyde, de-
tergents, quaternary ammonium compounds, iodine-based
compounds, glutaraldehyde, and hydrogen peroxide [8].
Analysis of the scientific literature indicates that oxidis-
ing disinfectants, which include halogens, chlorine, iodine,
bromine, and chlorine dioxide, and oxygen-releasing sub-
stances such as peracetic acid and hydrogen peroxide, are
most common in animal and poultry farming [16]. The rele-
vance of such drugs is promoted by their cost-effectiveness
combined with the ease of their use, especially in the presence
of animals. Most often, complex drugs based on lactic acid,
quaternary ammonium compounds, hydrogen peroxide,
and other non-toxic oxidising agents are used. These sub-
stances are cheap compared to other active substances, have
a wide spectrum of bactericidal action and low corrosion
activity [17]. Therewith, there are no complex drugs based on
these compounds on the Ukrainian market for the disinfec-
tion of livestock premises from pathogens of leptospirosis.

However, effective use of the disinfectant in produc-
tion conditions is possible with its through examination at
the stage of laboratory and production tests. For the purpose
of preventive and forced disinfection in the event of dan-
gerous infectious diseases, a detailed analysis of the bacte-
ricidal effect of new findings in disinfectants, including in
relation to leptospirosis, is necessary.

Considering all the above, the purpose of the study
was to determine the effective concentrations and exposure
of complex disinfectants “Biolide” and “Diolide” for use in
preventive and forced disinfection in leptospirosis.

Materials and Methods

All studies, the results of which are presented in the study, were
fully conducted based on the State Scientific and Research In-
stitute of Laboratory Diagnostics and Veterinary and Sanitary
Expertise (DNDILDVSE, Kyiv) during January-February 2022.

As a test culture for experiments, strains of eight
serogroups of Leptospira were used, which most often
cause leptospirosis among animals in Ukraine and are in-
cluded in the diagnostic series of Leptospira for setting
up a microagglutination reaction (PMA) on the territory
of the state (Table 1).

Table 1. List of Leptospira strains and their serogroup and serovariant correspondence

No. Serogroup Serovar Strain
1. Sejroe Polonica 493 Poland
2. Hebdomadis Kabura Kabura
3. Tarassovi Tarassovi Perepelicyni
4. Pomona Pomona Pomona
5. Grippotyphosa Grippotyphosa Moskva V
6. Canicola Canicola Hond Utrecht IV
7. Icterohaemorrhagiae Copenhageni M 20
8. Australis Bratislava Yez bratislava
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The experiment used 7- (“young” culture), 10- (“ma-
ture” culture), and 15-days (“old” culture) Leptospira test
cultures with an accumulation of at least 80-100 million
microbial cells/cm3, typical morphology of mobile micro-
organisms.

The objects of research were Biolide disinfectants
with hydrogen peroxide, lactic, and supralactic acids in the
composition, and Diolide, the active ingredients of which
are sodium chlorite and sodium chloride. The developer of
both disinfectants is DNDILDVSE.

Preparation of working solutions of these disinfec-
tants, and the selection of their concentrations and expo-
sures necessary for research, was conducted in accordance
with the leaflets-tabs to them. The method of sequential
multiple dilutions was used to obtain the required concen-
trations [18].

Thus, for studies on the effect of Biolide disinfec-
tant on Leptospira culture, 2.0 cm? of the environment of
the Terskikh were introduced into each of the five glass test
tubes 1.0 cm® of 10% disinfectant solution was added to
the first test tube and thoroughly mixed. After that, 1.0 cm?
was transferred from the first test tube content to the sec-
ond, from the second to the third, etc. 1.0 cm3 was removed
from the fifth test tube. As a result, multiple dilutions were
obtained 1:2,1:4,1:8,1:16 and 1: 32 with a drug con-
centration of 3.33%, 1.11, 0.37, 0.123 and 0.041%. At the
next stage, they were transferred to 5 sterile test tubes of
1.0 cm? each from contents from each dilution and added to
them 1.0 cm3 of culture of Leptospira of a certain age. Thus,
working dilutions of the product in the mixture of 1.67%,
0.55,0.185,0.062, and 0.02% were obtained, respectively.

Regarding the study of the effect of Diolide on the
stability of these crops, a uterine solution of a disinfec-
tant with a chlorine dioxide content of 5000 mg/cm?® was
first prepared, for which 4 g of the drug was dissolved in
100.0 cm?® of distilled water. An initial experimental con-
centration of 400 mg/cm® was then prepared, by adding
8.0 cm?® of the uterine solution up to 92.0 cm? of distilled
water. A series of multiple dilutions in 5 glass tubes was
prepared as follows: 2.0 cm® was added to the first tube of
solution with a working concentration of 400 mg/cm® and
to the next 4 test tubes 1.0 cm?® of the environment of the
Terskykh was added. Then 1.0 cm3 was transferred from the

first test tube contained in the second, from the second to
the third, etc. 1.0 cm® was removed from the fifth test tube.
As a result, a series of multiple dilutions of 0.16%, 0.08,
0.04, 0.02, and 0.01% were obtained with a concentration
of 400 mg/cm? of chlorine dioxide in them, 200, 100, 50, and
25 mg/cm?®. At the final stage, 1.0 cm® was added to each
test tube with a culture of Leptospira of a certain age. After
applying the culture, the working dilutions of the product
in the mixture were 0.08%, 0.04, 0.02, 0.01, and 0.005%
(200 mg /cm3, 100, 50, 25, and 12.5 mg/cm3 accordingly).

For the experiment on testing disinfectors for the
growth of Leptospira culture, a Terskykh nutrient environ-
ment (pH 7.2-7.4) was prepared with the addition of 10.0%
rabbit blood serum, which ensures optimal growth of these
microorganisms. The accumulation of Leptospira was re-
corded visually in the dark field of view of the microscope
at a magnification of 10x40 in accordance with international
requirements [8].

All manipulations of the experiments were performed
three times. The minimum bactericidal activity of the in-
vestigated agents was determined by the lowest concen-
tration of drugs that inhibit the growth of Leptospira. The
study was performed at exposures of 15, 30 and, if necessary,
60 minutes at room temperature.

Statistical processing of the obtained results in the
course of the study was performed in the software Epitools —
Epidemiological Calculators [19]. It was used to calculate
confidence intervals (CI) for the obtained values at the proba-
bility level (P) of 0.95. Therewith, the Student’s test was not
calculated due to substantial deviations in numerical ranges
(for example, the accumulation of Leptospira could be recorded
in the range of 10-30 million microbial cells/cm3).

Results and Discussion

As a result of studies on the effect of both disinfectants on
7-, 10-, and 15-days-old Leptospira test cultures, no dif-
ference was recorded between the indicators of their ac-
cumulation (number of microbial cells/cm?). Therefore, the
results obtained in the context of cultures of different ages
were considered repeatability.

Systematised and visualised results of studies on the
effect of various concentrations of Biolide on the resistance
of Leptospira strains are presented in Table 2 and in Figure 1.

Table 2. Results of the effect of Biolide disinfectant on Leptospira culture at different concentrations
and exposures (n =9)

p 5 Leptospira serogroups (mil/mL)
B § 2 2 5 53
s | 2% " 3 g 3 - = | Ex | £ £
5 cR= ° = 2 S & g &5 < £
g A g ) < e g S g c g S &
(<9 Q [%7] R} =] (=) (] = =
% g O = A = &} 9 = <
£ S = & 5
1.67 - - - - - - - - 80-100
0.55 - 5-10 - 0-5 - - 0-5 10-20 80-100
15 0.185 0-20 15-40 5-15 0-20 15-40 0-20 20-30 30-40 80-100
0.062 5-40 50-60 15-20 30-50 30-50 30-40 40-60 50-60 80-100
0.02 15-40 50-70 20-30 30-50 40-50 40-50 50-70 60-70 80-100
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1.67 = = = = = = = = 80-100

0.55 - - - - - - - - 80-100

30 0.185 = 5-10 = = 0-10 = = 5-10 80-100
0.062 0-30 40-50 15-20 20-40 20-40 20-30 40-50 50-60 80-100

0.02 15-30 40-60 20 20-40 20-50 30-40 50-70 60-70 80-100

1.67 - - - - - - - - 80-100

0.55 = = = = = = = = 80-100

60 0.185 - - - - - - - - 80-100
0.062 0-20 30-40 0-10 10-40 10-30 0-30 20-50 30-60 80-100

0.02 5-20 40-60 10-15 10-40 10-50 30 40-60 40-70 80-100

Note: in the table, the values of confidence intervals (Cl) relative to the number of Leptospira in the field of view of the microscope with
a probability level of 0.95 are given, “-” — the absence of Leptospira in the field of view of the microscope

~ 20 40
3 255
215 = 30
g g
3 Z 25 |
g 10 ® 15 min g2 H 15 min
& 2 15
£ H 30 min % 30 min
2 5 & 10 -
= o i )
° I 60 min ° > 60 min
2 0 T T T T T T 2 0 -
g R S S N G g R N S N )
: F L TESES 2 S TTEFS
éobo & QO QO@ I 0420 ¥ 6960 @* 9 o'éQ C)‘b'&oé, s
< & & &
& &
& &
A) 0.55% (B) 0.185%
60 70
= =
£ 50 E o0
E £ 50
- 40 = .
-g W 15 min .% 40 W 15 min
a2, 30 a
8 8 30
§~ 20 B 30 min § 20 B 30 min
B 10 % .
y 60 min = 10 60 min
Z ; Z
“v‘& c‘,é«\&
C) 0.062% (D) 0.02%

Figure 1. Dynamics of Leptospira registration due to exposure to different Biolide concentrations
at exposures of 15-120 minutes
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Analysing the obtained resistance indicators, it was
determined that at drug concentrations of 1.67%, no micro-
organisms were registered in all the investigated cultures af-
ter 15 minutes of exposure. In the case of using a 0.55%
solution, the accumulation of Leptospira in certain se-
rogroups was 4-16 times less than in the control (native
culture of Leptospira of 7-15 days of age without adding a
disinfectant) or was not recorded at all. Thus, serogroups
were the most sensitive to the action of a 0.55% solution
of the drug “Biolide” under this exposure Sejroe, Tarassovi,
Grippotyphosa, and Canicola (the micro-organisms were
not visible at all in the field of view of the microscope.) In
cultures Pomona and Icterohaemorrhagiae up to 5 million
microbial cells/cm3were registered. Therewith, the most
persistent were Hebdomadis (5-10 million) and Australis
(10-20 million microbial cells).

With a decrease in the concentration of the drug, the
number of microbial cells in Leptospira cultures increased
accordingly. Thus, when using a 0.185% solution - the av-
erage accumulation was 10-30 million microbial cells/cm,?.
In experimental cultures with 0.062 and 0.02% concentra-
tions of the drug “Biolide” during 15-minute exposure, the
accumulation of pathogenic cultures was quite substan-
tial. Thus, in cases with serogroups Icterohaemorrhagiae,
Hebdomadis, and Australis — this indicator was generally at
the level of controls.

During exposure for 30 minutes, microorganisms
were not recorded at all in all experimental samples with
drug concentrations of 1.67 and 0.55%. In general, during
this exposure, the amount of Leptospira in all cultures de-
creased slightly at different concentrations. In particular,
the number of microorganisms substantially decreased
in cultures when using the drug “Biolide” in the form of a
0.185% solution (Leptospira was detected only in samples
with serogroups Hebdomadis, Grippotyphosa, and Australis
(up to 10 mil/mL). Even in samples with a 0.02% solution,
the accumulation rates were lower than in the controls.

Considering the data obtained, it was decided to con-
tinue the experiment with exposure for 60 minutes. As a re-
sult, pathogens were also not recorded in samples with a con-
centration of the drug “Biolide” of 0.185%. Therewith, with
smaller dilutions of the drug, the accumulation indicators
generally almost did not differ from those with previous expo-
sure. Considering this, it was decided to stop the experiment.

After systematising all the results obtained, it was
found that serogroup cultures were the most resistant to
low concentrations of the drug “Biolide” (0.02-0.062%).
Hebdomadis, Icterohaemorrhagiae, and Australis.

The data obtained during the systematisation and
visualisation of the results on the effect of various concen-
trations of Diolide on the resistance of Leptospira strains
are presented in Table 3 and in Figure 2.

Table 3. Results of the effect of Diolide disinfectant on Leptospira culture at different concentrations
and exposures (n =9)

. & Leptospira serogroups (mil/mL)

£ S © ;

g g8 2 § 2 ; ¢ " =3

g TR & 2 il < = o = 58

5| 5 g 2 2 g £ | B | 2% | % tE

1<) 25 () < e g I = S 2 2 K

g =82 @ 2 & £ & S 5 E 2

e = g - & k=
200 (0.08) - - - - - - - - 80-100
100 (0.04) - 0-5 - - - 0-5 0-5 0-5 80-100

15 50 (0.02) - 5-10 - - - 0-5 0-10 10 80-100
25 (0.01) 50-70 60-80 50-60 50-60 50-60 40-70 60-70 70-80 80-100

12.5 (0.005) 60-70 60-90 50-60 60-70 50-60 50-70 60-80 70-80 80-100

200 (0.08) - - - - - - - - 80-100
100 (0.04) - - - - - - - - 80-100

30 50 (0.02) - - - - - - - - 80-100
25 (0.01) 40-60 60-70 40-50 50-60 40-50 40-70 60 60-70 80-100

12.5 (0.005) 40-70 60-70 50-60 50-60 50-60 40-70 60 60-80 80-100
Note: the table shows the values of confidence intervals (Cl) relative to the number of Leptospira in the field of view of the microscope
with a probability level of 0.95, “~” — the absence of Leptospira in the field of view of the microscope
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Figure 2. Dynamics of Leptospira registration due to exposure to different Diolide concentrations
at 15 and 30 min exposures

Analysing the indicators of resistance of Leptospira
culture to Diolide, its more pronounced inactivating effect
was established than that of Biolide. This result indicates a
substantial sensitivity of Leptospira to chlorine-containing
compounds.

In particular, already at an exposure of 15 minutes
when using the drug in a dilution of 200 mg/dm? (concen-
tration of 0.08% for the active substance), no microorgan-
isms were detected in any of the investigated cultures. In
dilutions of Diolide 100 mg/dm? and 50 mg/dm? (0.04 and
0.02% active substance concentrations, respectively) single
microorganisms were detected (5-10 mil/mL) in serogroup
cultures Hebdomadis, Canicola, Icterohaemorrhagiae, and
Australis. Therewith, when used during this exposure, smaller
dilutions of the drug (12.5-25.0 mg/dm?®) indicators of mi-
crobial cell accumulation were within the limits of those in
the controls.

After further exposure for 30 minutes, Leptospira
was not detected at all in samples with Diolide dilutions
of 50-200 mg/dm3. As for the lower concentrations of the
drug, as in the previous case, the accumulation of these
microorganisms did not change substantially (on average,

50-60 mil/mL). Considering the result, it was decided not
to continue the experiment.

Systematising the results obtained, it was found
that the most resistant to low concentrations of Diolide
(dilution 12.5-25.0 mg/dm?3, concentration 0.005-0.01%)
identified serogroup cultures Hebdomadis, Canicola, and
Australis.

In both experiments, the culture was incubated only
at a temperature of 24°C, because Leptospira is sensitive
to heat, which can inactivate them. Thus, according to the
recommendations of the World Organisation for Animal
Health, this type of microorganism is sensitive even to an
increase in ambient temperature to a temperature of over
34°C [8]. Incubation was conducted at room temperature,
since this allows the use of drugs in selected concentra-
tions in livestock and poultry premises without the use of
additional equipment.

Similar experiments with Leptospira culture have pre-
viously been conducted in Ukraine using disinfectants geo-
cide (active ingredients are polyhexamethylene guanidine
hydrochloride, benzalkonium chloride, and deltamethrin)
and argicide (polyhexamethylene guanidine hydrochloride,
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colloidal solutions of silver, and copper nanoparticles). Thus,
it was experimentally established that the optimal concen-
tration for the prevention of leptospirosis is a 0.55% solu-
tion of geocide with an exposure of 15 minutes. If the expo-
sure period is increased to 30 minutes, it is allowed to reduce
the concentration of the product to 0.02%. As for argicide,
its optimal concentration for use is a 0.1% solution with
an exposure of 60-75 minutes [20].

According to the latest data of foreign researchers,
due to the influence of heat on the culture of pathogenic
Leptospira (temperature 32°C) together with ultraviolet
radiation, its accumulation is halved. Therewith, drugs
acting with the release of chlorine completely destroy Lep-
tospira during exposure for up to 27 minutes. In addition,
the impact assessment was conducted not visually but using
cultural and molecular methods [21]. Preservatives such as
formaldehyde and paraffin instantly destroy the culture [22].

However, to destroy the antigen of pathogenic cul-
tures of Leptospira, the action of more aggressive factors
is necessary. Thus, according to literature sources, it can
be inactivated at a temperature of 121°C or using phenol,
formalin, or thiomersal heated to 50°C [23].

Additionally, a study was conducted on the effect
of disinfectants “Diolide” and “Biolide” on the growth of
cultures of pathogenic Leptospira. These crops were placed
in an environment with the addition of these drugs in con-
centrations, and when checking the resistance indicators.
As a result, on the 10™ day of the experiment, no growth
was found in all the investigated cultures. This result is

associated with changes in the reaction of the environment
(ph) and osmotic pressure in test tubes with culture since
leptospirosis pathogens are extremely sensitive to changes
in these indicators [24].

Conclusions

The possibility of using complex disinfectants of various
chemical natures, which have oxidising properties, for
preventive and forced disinfection in leptospirosis was jus-
tified. Thus, the drug “Biolide” based on hydrogen perox-
ide, lactic and super-lactic acids has a bactericidal effect
on the culture of pathogenic Leptospira in the form of a
0.55% solution when exposed for 30 minutes at a tempera-
ture of 24°C. In addition, it is allowed to use this product
at a concentration of 0.185%, provided that the exposure is
increased to 60 minutes. It was found that the disinfectant
“Diolide” (active ingredients sodium chlorite and sodium
chloride) destroys Leptospira when it is used in a dilu-
tion of 200 mg/dm? (concentration of 0.08% of the active
substance) during exposure for 15 minutes at the same
temperature. It is possible to apply a lower concentration
of 0.02% with an increase in exposure to 30 minutes. It was
also discovered that both disinfectants have a pronounced
bacteriostatic effect on Leptospira, since they inhibit
the growth of these microorganisms even in minimal
concentrations.

The next stage of this study will be to examine the
possible effect of Biolide and Diolide disinfectants on other
types of microbial test cultures.

References

[1] Kobayashi, Y. (2001). Discovery of the causative organism of Weil’s disease: Historical view. Journal of Infection and
Chemotherapy, 7(1), 10-15. doi: 10.1007/s101560170028.

[2] Crecelius, E.M., & Burnett, M.W. (2020). Leptospirosis. Journal of Special Operations Medicine, 20(4), 121-122.

[3] Soo, M.P., Khan, N.A., & Siddiqui, R. (2020). Leptospirosis: Increasing importance in developing countries. Acta
Tropica, 201, article number 105183. doi: 10.1016/j.actatropica.2019.105183.

[4] De Brito, T., Silva, A., & Abreu, P. (2018). Pathology and pathogenesis of human leptospirosis: A commented review.
Revista do Instituto de Medicina Tropical de Sao Paulo, 60. doi: 10.1590/s1678-9946201860023.

[5] Md-Lasim, A., Mohd-Taib, F.S., Abdul-Halim, M., Mohd-Ngesom, A.M., Nathan, S., & Md-Nor, S. (2021). Leptospirosis
and coinfection: Should we be concerned? International Journal of Environmental Research and Public Health, 18(17),
article number 9411. doi: 10.3390/ijerph18179411.

[6] Ukhovskyi, V., Pyskun, A., Korniienko, L., Aliekseieva, H., Moroz, O., Pyskun, O., Kyivska, G., & Mezhenskyi, A. (2022).
Serological prevalence of Leptospira serovars among pigs in Ukraine during the period of 2001-2019. Veterinary
Medicine Journal, 67, 13-27. doi: 10.17221/50/2021-VETMED.

[7] Karpagam, K.B., & Ganesh, B. (2020). Leptospirosis: A neglected tropical zoonotic infection of public health
importance-an updated review. European Journal of Clinical Microbiology and Infectious Diseases, 39(5), 835-846.
doi: 10.1007/s10096-019-03797-4.

[8] OIE World Organization for Animal Health. (2021). Chapter 3.1.12: Leptospirosis. In Manual of diagnostic tests
and vaccines for terrestrial animals (pp. 1-13). Retrieved from https://www.woah.org/fileadmin/Home/eng/Health_
standards/tahm/3.01.12_LEPTO.pdf.

[9] Fry,N.K., LaRagione, R.M., & Ready, D. (2019). Leptospirosis. Journal of Medical Microbiology, 68(3), article number 289.
doi: 10.1099/jmm.0.000899.

[10] Vincent, A.T., Schiettekatte, O., Goarant, C., Neela, V.K., Bernet, E., Thibeaux, R., Ismail, N., Mohd, K.M., Amran, F.,
Masuzawa, T., Nakao, R., Amara Korba, A., Bourhy, P., Veyrier, F.]., & Picardeau, M. (2019). Revisiting the taxonomy
and evolution of pathogenicity of the genus Leptospira through the prism of genomics. PLoS Neglected Tropical
Diseases, 13(5), article number e0007270. doi: 10.1371/journal.pntd.0007270.

[11] Marinova-Petkova, A., Guendel, L., Strysko, J.P., Ekpo, L.L., Galloway, R., Yoder, ., Kahler, A., Artus, A., Hoffmaster, A.R.,
Bower, W.A., Walke, H., Ellis, B.R., Hunte-Ceasar, T., Ellis, E.M., & Schafer, 1.]. (2019). First reported human cases of
leptospirosis in the United States Virgin Islands in the aftermath of hurricanes Irma and Maria, September November
2017. Open Forum Infectious Diseases, 6(7). doi: 10.1093/ofid/ofz261.

[12] Sohail, M.L., Khan, M.S., Ijaz, M., Naseer, O., Fatima, Z., Ahmad, A.S., & Ahmad, W. (2018). Seroprevalence
and risk factor analysis of human leptospirosis in distinct climatic regions of Pakistan. Acta Tropica, 181, 79-83.
doi: 10.1016/j.actatropica.2018.01.021.

Ukrainian Journal of Veterinary Sciences. 2022. Vol. 13, No. 2




Exposure to disinfectants of various chemical nature on the culture of pathogenic Leptospira

[13] Casanovas-Massana, A., Costa, F., Riediger, I.N., Cunha, M., de Oliveira, D., Mota, D.C, Sousa, E., Querino, V.A., Nery, N.,
Reis, M.G., Wunder, E.A., Diggle, P.J., & Ko, A.I. (2018). Spatial and temporal dynamics of pathogenic Leptospira in
surface waters from the urban slum environment. Water Research, 130, 176-184. doi: 10.1016/j.watres.2017.11.068.

[14] Miller, E., Barragan, V., Chiriboga, J., Weddell, C., Luna, L., Jiménez, D.]., Aleman, J., Mihaljevic, ].R., Olivas, S., Marks, J.,
Izurieta, R., Nieto, N., Keim, P., Trueba, G., Caporaso, ].G., & Pearson, T. (2021). Leptospira in river and soil in a highly
endemic area of Ecuador. BMC Microbiology, 21(1), article number 17. doi: 10.1186/s12866-020-02069-y.

[15] Casanovas-Massana, A., Pedra, G.G., Wunder, E.A., Diggle, P.J., Begon, M., & Ko, A.I. (2018). Quantification of
Leptospira interrogans survival in soil and water microcosms. Applied and Environmental Microbiology Journal, 84(13),
article number e00507-18. doi: 10.1128/AEM.00507-18.

[16] Girard, M., Mattison, K., Fliss, I., & Jean, J. (2016). Efficacy of oxidizing disinfectants at inactivating murine norovirus
on ready-to-eat foods. International Journal of Food Microbiology, 219, 7-11. doi: 10.1016/j.ijfoodmicro.2015.11.015.

[17] Jones, C.H., Shilling, E.G., Linden, K.G., & Cook, S.M. (2018). Life cycle environmental impacts of disinfection
technologies used in small drinking water systems. Environmental Science and Technology, 52, 2998-3007.
doi: 10.1021/acs.est.7b04448.

[18] Carey, R.B., Bhattacharya, S., Kehl, S.C., Matukas, L.M., Pentella, M.A., Salfinger, M., & Schuetz, A.N. (2018). Practical
guidance for clinical microbiology laboratories: Implementing a quality management system in the medical
microbiology laboratory. Clinical Microbiology Reviews, 31(3), article number e00062-17. doi: 10.1128/CMR.00062-17.

[19] Sergeant, E.S. (2018). Epitools epidemiological calculators. Ausvet. Retrieved from http://epitools.ausvet.com.au.

[20] Kovalenko, V.L., Gnatenko, A.V., Kulykova, V.V., Balatskyi, Y.0., & Lyasota, V.P. (2013). Determination of the
Leptospira’s test cultures resistance to disinfectant geotsid. Veterinary Biotechnology, 23, 174-178.

[21] Elise, R., Bourhy, P., Picardeau, M., Moulin, L., & Wurtzer, S. (2021). Effect of disinfection agents and quantification
of potentially viable Leptospira in fresh water samples using a highly sensitive integrity-qPCR assay. PLoS One, 16(5),
article number e0251901. doi: 10.1371/journal.pone.0251901.

[22] D’Andrea, A., Martinez, Y.Z., Alduina, R., Monteverde, V., Molina, C.F., & Vitale, M. (2012). Comparison of two PCR
methods for detection of Leptospira interrogans in formalin-fixed and paraffin-embedded tissues. Memorias do
Instituto Oswaldo Cruz, 107(1), 85-88. doi: 10.1590/s0074-02762012000100012.

[23] Haake, D.A., & Matsunaga, J. (2021). Leptospiral immunoglobulin-like domain proteins: Roles in virulence and
immunity. Frontiers in Immunology, 11, article number 579907. doi: 10.3389/fimmu.2020.579907.

[24] Pinhata, J., Blanco, R.M., & Romero, E.C. (2018). Evaluation of inhibitors for development of a selective medium for
isolation of Leptospira spp. from clinical samples. Letters in Applied Microbiology, 66(6), 558-564.doi: 10.1111/lam.12887.

Bnuus Ae3iH(eKkTaHTiB pi3HOI XiMiYHOI IPUPOAX Ha KYJBTYPY NaTOT€HHHUX JIENTOCHip

Onbpra MuxonaiBHa Yeuet!, Bauecias JleoHigzoBuu KoBajieHKO?,
lFanmua BopuciBHa AnekceeBal, AHTOH BomogumupoBuy ITuckyn!

Tep>kaBHMIT HAYKOBO-IOCTiIHMIT iIHCTUTYT 3 JIaOOPAaTOPHOI AiarHOCTUKMA
Ta BeTepuHAPHO-CaHiTapHOI eKCIIepTu3u
03151, Byn. ToHewbKa, 30, M. Kuis, Vkpaina

[Tep>kaBHMIT HAYKOBO-KOHTPOJIbHMIT iHCTUTYT 6i0TEXHOJIOTI] i IITaMiB MiKpoopraHismis
03151, Byn. loHenbKa, 30, M. Kuis, Ykpaina

Amnoranis. [HdexkIIiiTHi XBOpo6Y 3aBIAI0Th TBAPVMHHUIIHKIM FOCTIONAPCTBAM 3HAUHVX €KOHOMIUHMX 36MTKiB, TOMY IIPOBOIMTHCS
TIOCTiAHMI TMOIIYK HOBYMX 3aC006iB MPOodiakTVKYM 3aXBOPIOBaHb, & 0COOMMBO Ae3iH(deKTaHTiB. AHAJTi3 HAYKOBOI JTiTepaTypu
BKasye Ha 3HAUHy Ipo6yieMy JIEMITOCIipo3y B YkpaiHi Ta GakTWMYHO BiACYTHi AaHi MIOAO 3aCTOCYBaHHS KOMIUTIEKCHUX
OKMCHIOBAJIbHMX ITPEeIapariB [j1s #ioro rnpodisakTvki. MeTor poboTty 6y/10 JOCTiANTY BIUIMB Ie3iHeKTaHTiB 6iomai (miroui
PEYOBMHM TTEPEKNUC BOIHIO, MOJIOUHA Ta HAAMOJOYHA KMUCJIOTM) Ta Aionain (Oiodi pedyoBMHM HATPil0 XJIOPUT i HATpiio
XJI0pUI) Ha 30yOHUKIB JIeNTOCIipo3y. /sl 11bOoro, IepeBipsuin CTiliKiCTh BOCbMU, LMPKYIIOIOUMX B YKpaiHi, MaTOreHHUX
KYJBTYp JIEIITOCIIIP Pi3HOro BiKy Ta iXHi POCTOBiI B/IACTMBOCTI, IIJISIXOM AONABAaHHS A0 HUX Pi3HUX KOHLIEHTPALliit
3a3HayeHuX AesiHdekTaHTiB. OmepskaHi pe3ylbTaTy CTaTUCTUYHO aHAJTi3yBaM B ITpOrpaMHOMY 3abesredenHi Epitools —
Epidemiological Calculators. 3’sscoBaHO e(peKTHBHiI KOHIIEHTpallii Ta eKCIIo3uIlito 6ioaimy Ta Aionaiimy AJis 3aCTOCYBaHHS
npy npodiNakTUYHIi Ta BMMYyLIeHil ne3iHdexuii mpu nermrocmiposi. B pe3ynbrari NMpoBemeHUX IOCTIIKEHD IOJ0
BIUTMBY 060X Je3iHdekTaHTiB Ha 7-Mu, 10- Ta 15-1000Bi TeCT-KyIbTypH JENTOCIIp, He OYJI0 3apeecTpOBaHO Pi3HUI Mixk
MOKa3HMKaMM IXHbOTO HAKOMMYEHHs (KiTbKiCTh MiKpo6HMX KiaiTuH/cM®). ToMy, omepskaHi pesynbTaT IO KyJIbTypaM
Ppi3HOrO BiKy BpaxoBYBajI SIK MOBTOPIOBaHiCcTh. OOGIPYHTOBAHO, IO IS TPOGiIaKTUYHOI Ta BUMYIIeHOi Ae3iHdekii mpu
JIETITOCIIPO3i peKOMEeHI0OBAHO 10 BMKopucTaHHs 0,55 % po3umH 3acoby «biomaiim» 3a ekcriosuiii 30 XB 3a TeMIlepaTypu
24 °C.V pa3si 36i1bIIeHHsT TepMiHy eKCIIo3uIlii 10 60 XB, JOITYCKAETHCST 3HVKEHHS KOHIIeHTparlii 3aco6y mo 0,185 %. oo
npenapaty «[lionaiin», To #10ro mpu 1[bOMY 300HO3i peKOMEeH/I0BaHO 3aCTOCOBYBATM y po3BeaeHHi 200 MT/JT (KOHIIeHTpallist
0,08 % 3a [1i1040I0 PeYOBMHOIO) BIIPOAOBIK eKcro3utiii 15 XB 3a Temrepatypu 24 °C.Y pa3i 36i/bIleHHs TepMiHY eKCIIO3UILii
110 30 XB, IOMTYCKAEThCS 3HVKEHHS PO3BeieHHs 3aco6y 1o 50 Mr/am3 (koHieHTpatlis 0,02 % 3a [Airouoio pedoBMHOI0). /1o TOro
3K, BCTAHOBJIEHO, 1110 00M/1Ba Ae3iHdiKyioui 3ac061 MOBHICTIO MPUTHIUYIOTh PiCT MATOTeHHUX KY/IbTYP JIEMTTOCITip. [IpakTryHa
LiHHICTb POOOTYM TOJISATAE Y TOBEIEHHI MOXKIMBOCTI 3aCTOCYBAHHS KOMITIEKCHMX Ae3iH(eKTaHTiB Ha OCHOBi OKMCHIOBAYiB
IS TIPOGiIaKTUKM JIETITOCITIPO3Yy
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