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Abstract. This article presents materials on the role of the rice weevil
(lat. Sitophilus oryzae) in the process of transmission of Mycobacterium of
tuberculosis. The relevance of the study is conditioned by the rapid spread
of tuberculosis around the world and the need to develop more advanced
methods for diagnosing this disease,which, for its part, is impossible without
expanding knowledge on all possible reservoirs of the causative agent of
infection. Long-term research around the world has proven that insects
are carriers of various microflora, including pathogenic ones. Therefore the
purpose of study was to establish the epizootological role of the rice weevil
as a reservoir for Mycobacterium bovis in the process of occurrence and
spread of tuberculosis. The study determined the duration of transfer and
isolation of Mycobacterium tuberculosis in the external environment by
infected beetles. The museum dissociative strain of Mycobacterium bovis
(118 passage) was used for the study, the subject of the study was rice
weevils. For the furtherance of this goal, the culture, microscopic, and
statistical studies were conducted, and the viability of mycobacteria was
determined after passages through the beetle body by evaluating colony-
forming units.The epizootological role of the rice weevil in the development
and spread of tuberculosis has been established. It is proved that the beetle
can keep mycobacteria in its body for 50 days with a gradual decrease in
their number and is then able to secrete the pathogen for another 30 days,
contaminating environmental objects. When evaluating colony-forming
units of mycobacteria in the dynamics of the experiment, a decrease in their
viability after persistence through the body of beetles was revealed from
5.3*108in 1 g of the original crop up to 1.4*10% in 1 g of crop that grew from
beetle homogenisate for 30 days. These study results will allow developing
and improving existing measures for the prevention of tuberculosis and
prevent the introduction of this infection into safe territory
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INTRODUCTION

Tuberculosis is one of the most common problems
among zooanthroponic diseases, and the issue of im-
proving prevention measures is relevant all over the
world, including in Ukraine. This disease poses a high
epizootological danger and causes great social and eco-
nomic damage, which include control measures in the
affected area, mass destruction and disposal of animals,
health and preventive measures [1]. The ability of my-
cobacteria to adapt to the environment, their variability
and existence in various morphological forms compli-
cate the diagnosis of tuberculosis. Moreover, animal and
human organisms can carry the causative agent of in-
fection latently, without showing any clinical signs. In
particular, Mycobacterium bovis has an extremely large
range of susceptible animals, which makes it difficult to
eliminate tuberculosis.

Despite many years of fruitful work of researchers
around the world, there is still no exhaustive data on all
possible ways of introducing the pathogen to the farm.
And to completely eradicate the disease, the first prior-
ity should be to expand and deepen knowledge on the
prevention and elimination of tuberculosis. Special at-
tention, according to the authors of the study, deserves
the establishment of all reservoirs of mycobacteria, which
are a potential threat of outbreaks of infection in previ-
ously safe territories.

Numerous studies from researchers around the
world indicate that insects are a reservoir of many types
of microorganisms. Foreign researchers managed to iso-
late mycobacteria from cockroaches, beetles, butter-
flies, ticks, mosquitoes, and other invertebrates [2-4].
According to many researchers, insects are carriers of
potentially pathogenic and pathogenic microorganisms,
including the causative agent of tuberculosis. In partic-
ular, Mycobacterium intracellulare, Mycobacterium avium
ssp., Mycobacterium fortuitum, Esherichia coli, Klebsiella
pneumoniae, Staphylococcus aureus, Salmonella spp., Shigella
spp., Pseudomonas aeruginosa and other types of bacte-
ria were isolated [5-8]. For their part, Fischer et al. have
conducted an experimental infection with a suspension
of mycobacteria of cockroach nymphs and found that they
are able to accumulate and secrete the pathogen into
the external environment. Researchers isolated myco-
bacteria in the excrement of cockroaches after 3 days,
and in the homogenisation of infected insects - 10 days
after infection [9].

Therefore, existing data indicate the ability of in-
sects to accumulate and secrete mycobacteria into the
external environment, that is, to be a potential cause
of the active spread of the disease. However, to date,
there are no exhaustive data on the duration of the car-
rier of microorganisms, in particular Mycobacterium of
tuberculosis, in the body of insects. And the complete
elimination of the disease without perfect knowledge
of potential reservoirs and carriers of the causative agent
of the disease is impossible.
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The objects of research in this study were bee-
tles-pests of grain stocks. In Ukraine, the most common
representatives of this group are weevils of the genus
Sitophilus, namely, the rice weevil. Numerous foreign
research papers indicate that beetles of this genus are
end carriers of gamma-proteobacteria of the species
Sodalis pierantonos. These microorganisms are involved
in the formation of the beetle’s cuticle. Morphologically
S. pierantonos is a gram-negative rod with a length of
3-4 to 100 pm, a diameter of 1-2 ym, and a microbial
cell surrounded by mucopolysaccharide substances.
S. pierantonos - an intracellular microorganism that is
cultivated exclusively in the body of weevils and is not
cultivated on a nutrient medium. The number of these
bacteria in the beetle’s body varies throughout its life
cycle: in the larval stages there are many of them, and
in adult insects it decreases sharply or disappears alto-
gether after the final cuticle formation [10-12].

The purpose of the study is to investigate the epi-
zootological significance of the rice weevil Sitophilus
oryzae as a reservoir for Mycobacterium bovis in the
process of occurrence and spread of tuberculosis.

Research objectives: to establish the duration of
the transmission and secretion of Mycobacterium bovis
into the external environment with infected beetles.

MATERIALS AND METHODS

The research was conducted in the training laboratory
of the Department of epizootology and Infectious Dis-
eases of animals of the Dnipro state agrarian and eco-
nomic University during 2020. The subject of the study
were cultures of the dissociative form of Mycobacterium
bovis (passage 118, microscopy revealed acid-resistant
red grains), which were stored in the museum of the
department and beetles-pests of grain stocks, in par-
ticular the rice weevil (lat. Sitophilus oryzae), from the
family Curculionidae (Fig. 1).

Figure 1. Rice weevil (lat. Sitophilus oryzae)

Prior to the start of experimental infection, to ex-
clude the existence of Mycobacterium bovis in beetles,
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insects were examined by microscopy for the presence of
acid-resistant rods. For this purpose, the beetles were
washed three times in an isotonic 0.9% sodium chloride
solution and smeared on a slide, followed by staining
smears according to the Ziehl-Neelsen method.

For the study, an experimental group of beetles was
created, which included 50 rice weevils. Experimental
beetles were kept in grain treated with a suspension
prepared from the culture Mycobacterium bovis with sub-
sequent repeated transplantation into sterile grain during
the experiment.

For experimental infection of beetles, pre-auto-
claved wheat grains were contaminated for 20 minutes
at 1.5 atm. For grain contamination with mycobacteria,
a suspension from a dissociative strain of Mycobacterium
bovis (118 passage) was prepared in the proportion
of 10 mg of bacterial mass of Mycobacterium bovis in
1 cm? isotonic 0.9% sodium chloride solution for every
10 g of grain, a total of 20 g of grain and, accordingly,
20 mg of crop per 2 cm?® solution were used. Adult
beetles (50 pieces) were placed in grain contaminated
with M. bovis for 3 days, on the 4™ day the beetles were
moved to sterile grain for another 4 days, after which
they were again transferred to sterile wheat grain until
the 12" day of the experiment, the next transplantation
was done on the 20™ day of the experiment. Further on,
the beetles were moved every 10 days until the exper-
iment was completed to determine the duration of the
transfer.

During this time, on days 4, 8, 12, 20 and then
every 10 days (up to 90 days inclusive), a microscopic
examination of the suspension from grain was carried out
after the weevils stayed in it and the beetles themselves
were examined directly for the content of mycobacteria.
For this purpose, beetles were selected from the exper-
imental group, washed with an isotonic 0.9% sodium
chloride solution 3-5 times, depending on the previous
results, each time examining the washing samples under
an immersion microscope system. After washing, the
beetles were smeared on a slide,and the homogenisate
was stained according to the Ziehl-Neelsen method.

In addition, on the 30, 60", and 90™ days of the
experiment, beetles pre-washed with sodium chloride
solution were pulverised,a suspension was prepared, which
was sown on a Mordovsky nutrient medium (‘Novaya”).
After transplanting the beetles, samples of grain were
taken for the study, in which the weevils stayed for a
certain time (4-10 days, according to the method). It was
added to a mortar with a sterile isotonic 0.9% sodium
chloride solution and kept for 30 minutes in a sterile box,
after which it was ground. A smear was made from the
resulting suspension, stained according to Ziehl-Neelsen
method and sown on a Mordovsky nutrient medium
(“Novaya”). Grain and beetles that remained after the
experiment were decontaminated by autoclaving at
1.5 atm for 3 hours.

The viability of microbial cells was also determined
by evaluating colony-forming units (CFU) by serial dilu-
tions [13-15]. For the study, Eppendorf microtubes were
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used, a sterile isotonic 0.9% sodium chloride solution
in an amount of 0.5 cm® was added in the first test tube
and 0.4 cm?® in the next tubes. The bacterial mass was
taken from a test tube using a wire inoculating loop,
squeezed between sheets of filter paper, and weighed
50 mg (0.05 g) using a torsion scale. The weighted bac-
terial mass was placed in micro-tube No. 1 and sus-
pended, thoroughly mixing with an inoculation loop.
0.1 cm?® of suspension was taken using an insulin sy-
ringe, the resulting suspension was transferred to test
tube No. 2, thoroughly mixed, and 0.1 cm®was taken
again and transferred in the next test tube up to the
10% iteration. After that 1 cm? of suspension was taken
from each microtube using separate insulin syringes,
which was introduced into two test tubes with Mordovsky
nutrient medium and evenly distributed over the surface.
Further on, the test tubes were placed in a thermostat
at a temperature of +37 °C

When determining the viability of microbial cells
of the initial culture by evaluating CFU, calculations
were made in the 8" dilution in the study of the initial
culture and in the 7™ dilution in the study of the culture
that grew from beetle homogenisate on the 30™ day of
the experiment. These breeding grounds were chosen
because the smaller one showed continuous growth,
and the larger one showed no colony growth. After the
appearance of colony growth, the number of viable mi-
croorganisms in 1 g of the experimental culture was
mathematically calculated. Statistical analysis of the
findings was performed in the Microsoft Office Excel
software application.

RESULTS AND DISCUSSION

Microscopic examination of washing samples and ho-
mogenisate from beetles before experimental infection
revealed non-acid-resistant cocci (Fig. 2). This means
that the beetles were carriers of non-acid-resistant mi-
croorganisms before the study began. After conducting
an experimental infection of beetles, microscopic ex-
amination of the latter revealed blue and red grains,
which indicates successful infection of insects with the
experimental strain M. bovis.

| -y - : v
B R
- - Ny
o A
* =T ¢
s oL g A, P d8% o
-1y e e " p
" Y - ™ .l\s “‘1‘
. b M L
> [ o
T o ¥
' e
™ -
L - -
“ s ¥ » 5
° & F N . ® »
vt 7 ’
4 . T
» > o & e . B
4 s

Figure 2. Microorganisms from beetle homogenisate
before experimental infection
Notes: Ziehl-Neelsen colour scheme




Washing samples. According to the study results,
it was found that during smear microscopy on Days 4
and 8, acid-resistant (red) and non-acid-resistant (blue)
cocci were detected up to and including the fourth
washing of beetles. On days 12, 20, 30,and 40 up to and
including the third wash, microorganisms were detected
by the microscopy, and on days 50 and 60 up to the
second wash. On day 70, bacteria were detected only in
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the washing samples after the first rinse. By day 50, acid-
resistant and non-acid-resistant cocci were detected, with
a gradual decrease in the number of microorganisms,
and by day 70, only non-acid-resistant cocci were de-
tected. On days 80 and 90, micro-organisms were ab-
sent from the microscope view during the analysis of
washing samples (Fig. 3).

Day 80
70 -

60 -

50
40 -
30 -
20 -
10 -

Beetles Washing

m Non-acid-resistant
microorganisms

m Acid-resistant
microorganisms

Grain

Figure 3. Duration of isolation of microorganisms from the experimental material (days)

Bugs. During microscopy of smears of infected
beetles, red grains were found in their body up to the
50" day. That is, acid-resistant microorganisms that were
contaminated with grain at the beginning of the exper-
iment and blue cocci, non-acid-resistant microorganisms
that the beetles were carriers of before infection, also with
a gradual decrease in the number of microorganisms,

starting from the 20* day of the study (Fig. 4). After the
50" day of the experiment, no bacteria identical to the
dissociate Mycobacterium culture that was studied were
found in the experimental samples, but by the 70" day,
non-acid-resistant cocci were still detected (Fig. 5). On
days 80 and 90, no bacteria were present during the
microscopic examination.
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Figure 4. Microorganisms from beetle homogenisate by day: a) - on the 4" day of the experiment, b) - on the 20" day
of the experiment, ¢) - on the 40" day of the experiment, d) - on the 50" day of the experiment

Notes: Ziehl-Neelsen colour scheme
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gy

-

-

Figure 5. Microorganisms from beetle homogenisate on the 70" day of the experiment
Notes: Ziehl-Neelsen colour scheme

When sowing homogenisate from beetles on the
Mordovsky nutrient medium:

— on day 30 of the experiment: on the nutrient
medium (on day 12 after sowing), the growth of single
rounded smooth orange colonies with smooth edges

was recorded (Fig. 6), identical to the original culture
(red grains under microscopy (Fig. 7a)) and the growth
(on day 8) of light yellowish rounded S-shaped colonies
(blue cocci under microscopy (Fig. 7b));

Figure 6. Colonies of microorganisms from beetle homogenisate on the 30" day of the experiment: A — rounded orange
colonies (acid-resistant bacteria); B - yellow rounded colonies (non-acid-resistant bacteria)
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Figure 7. Microorganisms from colonies from beetle homogenisate on the 30" day of the experiment from the nutrient
medium: a) - from orange colonies; b) - from yellow colonies

Notes: Ziehl-Neelsen colour scheme

—on day 60 of the experiment: the growth of

light yellowish rounded S-shaped colonies was recorded

Scientific Horizons, 2021, Vol. 24, No. 3

on the nutrient medium (Fig. 8) on the 13" day of the
experiment (blue cocci under microscopy (Fig. 9));




Tkachenko et al.

Figure 8. Colonies of microorganisms from beetle homogenisate on the 60" day of the experiment
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Figure 9. Microorganisms from beetle homogenisate on the 60" day of the experiment
from the nutrient medium

Notes: Ziehl-Neelsen colour scheme

— on day 90 of the experiment: on the medium,
the growth of light yellowish rounded S-shaped colonies

Figure 10. Colonies of microorganisms from beetle
homogenisate on the 90" day of the experiment

Thus, the findings indicate the ability of beetles
to accumulate microorganisms in their body for quite a
long time and be a reservoir of the causative agent of
infection.

Grain. Microscopic examination of the grain on
which the experimental beetles were kept revealed acid-
resistant (red) grains on the 4™ day of the experiment,

(Fig. 10) on the 22 day of the experiment (blue cocci
under microscopy) (Fig. 11).
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Figure 11. Microorganisms from colonies from beetle
homogenisate on the 90" day of the experiment
from the nutrient medium
Notes: Ziehl-Neelsen colour scheme

that is, after one beetle transplantation. On days 8 and
12, i.e., after the second and third beetle transplanta-
tions, respectively, microscopy of grains revealed acid-
resistant (red) and non-acid-resistant (blue) cocci. Further
on, no bacteria were found in the grain that would be

Scientific Horizons, 2021, Vol. 24, No. 3
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identical to the Mycobacterium culture that was studied.
However, during microscopic examination of the grain on
the 20" and 30" days of the experiment, non-acid-re-
sistant cocci were found. Microscopy on days 40, 50, 60,
70,80,and 90, i.e., from the sixth to the eleventh beetle
transplantation, no microorganisms were detected by
the microscope. Consequently, non-acid-resistant mi-
croorganisms were detected by the 12" day of the ex-
periment (i.e., by the third beetle transplantation), and
acid-resistant microorganisms were detected by the
30t day (i.e., by the fifth transplantation).

When sowing a suspension of grain on a Mordo-
vsky nutrient medium on day 4, that is, after one beetle
transplantation, the growth of orange rounded colonies
with smooth edges was detected, which have the ap-
pearance of red grains (identical to the original culture)
on day 12.When sowing a suspension from grain on the
8th, 12t 20" and 30" days of the experiment (i.e., after
the second or fifth beetle transplantation), the growth
of light yellowish rounded S-shaped colonies (blue
grains under microscopy) and orange rounded colonies
(identical to the original culture) was detected on the
nutrient medium. When the suspension was sown on
days 40 and 50 (i.e., after the sixth or seventh beetle
transplantation), only light yellowish S-shaped colonies
(non-acid-resistant cocci under microscopy) were found
to grow, and no growth of dissociative mycobacteria

identical to the experimental cultures was detected. No
growth was detected on days 60-90.

The presence of microorganisms in the grain that
was sterile before the beetles were transplanted suggests
that insects play the role of a mechanical and probably
biological carrier of the pathogen. Given that the du-
ration of isolation of blue and red grains was not the
same, it can be assumed that the period of isolation of
non-acid-resistant bacteria was longer than the isolation
of acid-resistant microorganisms due to the fact that ini-
tially the density of non-acid-resistant bacteria was higher.

It was found that the number of colonies that grew
during the eighth dilution of the initial culture was 317
in test tube No. 1 (sample No. 1) and 359 in test tube No. 2
(sample No. 2) (Table 1). According to the CFU assess-
ment methodology, the average value was determined
for further calculations, it is equal to 338 (colonies in
0.00064 mg of culture (eighth dilution)), respectively,
in 1 g of the original culture 528125000 or 5.3*108 viable
microorganisms. And when determining the CFU of the
culture that grew after sowing homogenisate from bee-
tles on the 30 day of the experiment, it was found that
during the seventh dilution,419 colonies grew in test tube
No. 1 (sample No. 1) and 465 in test tube No. 2 (sample
No. 2), the average value was 442 colonies in 0.0032 mg
of culture (seventh dilution), respectively,in 1 g of culture
138125000 or 1.4*108 viable microorganisms.

Table 1. Assessment of colony-forming units of dissociative form of Mycobacterium bovis (118 passage)
in the dynamics of experiment

Source culture

Culture of homogenised experimental
beetles on the 30t day of the experiment

Sample No. 1 317" 419**
Sample No. 2 3597 465™
M#£m 338+29.7 442%32.5
Number of CFU in 1g of culture 5.3*108 1.4*108

Notes: * The number of grown colonies on the nutrient medium for the eighth dilution (0.00064 mg of culture); ** the
number of grown colonies on the nutrient medium for the seventh dilution (0.0032 mg of culture)

When determining the CFU, it was found that the
number of viable microorganisms in 1 g of the initial
culture was higher than in 1 g of the culture isolated
from beetles on the 30" day of the experiment, which
may indicate a decrease in the viability of microbial
cells after mycobacteria pass through the beetle body.
A two-sample t-criterion with different variances was
used to assess the reliability of the ratio of the initial
culture to the culture obtained from homogenised bee-
tles. The value of p=0.04, which indicates high (96%)
statistical reliability.

The problem of the widespread and rapid spread
of tuberculosis still requires deepening existing knowl-
edge. Thus, science does not have perfect data on all
possible reservoirs of Mycobacterium tuberculosis. After
analysing the study results, it was found that these data

Scientific Horizons, 2021, Vol. 24, No. 3

complement the existing findings of other researchers.
The study results confirm that beetles, in particular rice
weevils, can be a reservoir of mycobacteria and participate
in the active spread of tuberculosis and transmission of
the causative agent of infection to susceptible animals.
Perhaps it is insects that are one of the main causes of
tuberculosis in previously safe places.

After experimental infection of beetles with a
dissociative strain M. bovis, they were kept on pre-sterilised
wheat grain, periodically transplanting the insects into
a new grain. Microscopic examination of the grain sus-
pension, after transplanting the experimental beetles,
revealed acid-resistant bacteria (identical to those that
infected the beetles) for up to 12 days, that is, for three
transplantations. Culture studies of grain suspensions
revealed the growth of rounded orange colonies with




smooth edges (identical to the original culture) on the
nutrient medium for up to 30 days, during which time
five beetle transplantations were made into a new sterile
grain. These data indicate that the beetles isolated
mycobacteria from their bodies during this time and
contaminated the grain. The results obtained do not
contradict the research by O.A. Fischer et al., which
found that microorganisms, in particular mycobacteria,
are able to remain viable in the intestines of insects
for a certain time and release bacteria into the exter-
nal environment [5]. Similar data can be traced in other
researchers, for example, B.W. Allen and J. Guzman &
A.Vilcinskas reported that after passing through the in-
testines of cockroaches, viable mycobacteria can be re-
leased with faeces into the external environment [16; 17].

F. Portaels et al. suggested the theory that ani-
mals can be infected with mycobacteria through insect
bites, and Marsollier et al. reported that Mycobacterium
ulcerans are transmitted to rodents through the bites of
water bugs from the family Naucoridae [18; 19].). Kazda
notes that mycobacteria, due to their cell wall structure,
are resistant to the action of insect gastric enzymes, as
a result of which they can be excreted in both saliva
and faeces [20]. In addition, the study, L. Durnez et al.
reports of isolation of mycobacteria from the body of
insectivorous animals and rodents [21]. The ingestion
of mycobacteria in their body may have occurred as a
result of eating infected insects, which is quite a natural
phenomenon, analysing our results. Known data suggest
that beetles infected with mycobacteria can be captured
by animals or birds susceptible to tuberculosis and di-
gested, while acid-resistant mycobacteria, for their part,
remain viable and can persist in the body and be released
into the external environment.

Thus, summing up this study and the work of
many researchers, it can be argued that insects, in partic-
ular the rice weevil, can participate in the process of the
emergence and spread of tuberculosis.
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CONCLUSIONS

According to the study results, it was found that the rice
weevil can accumulate pathogenic microorganisms, in
particular Mycobacterium of tuberculosis, and able to
release them into the external environment, contami-
nating it, and remain a reservoir of the causative agent
of infection for quite a long time. Microscopy revealed
acid-resistant grains in the beetle’s body for up to 50 days,
and non-acid-resistant cocci for up to 70 days of the
experiment. Microscopic examination of beetle smear
samples revealed microorganisms up to 70 days of
the experiment (acid-resistant bacteria — up to 50, and
non-acid-resistant ones-up to 70 days inclusive). When
sowing homogenisate from beetles on a nutrient me-
dium, the growth of orange colonies (identical to the
colonies of the original culture) was detected up to
30 days of the experiment, and the growth of yellow
S-shaped colonies (blue cocci under a microscope) up
to 90 days of the experiment. At the same time, when
evaluating the CFU of a dissociative strain M. bovis a
decrease in the viability of mycobacteria after passing
through the body of beetles on the 30 day of the
experiment was established.

Microscopic examination of the grain suspension
revealed acid-resistant bacteria up to 12 days of the
experiment, that is, after three beetle transplantations,
and non-acid-resistant microorganisms were detected
up to 30 days of the experiment.When sowing grain sus-
pensions on a nutrient medium, the growth of orange
colonies (identical to the original ones) was detected
up to 30 days of the experiment, i.e., after five bee-
tle transplantations, and the growth of yellow S-shaped
colonies was detected up to 50 days, i.e., after seven
beetle transplantations. The data obtained indicate the
ability of the rice weevil to accumulate mycobacteria in
its body for 50 days and release them into the external
environment for 30 days.
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Tkachenko et al.

Eni3ooTonoriyHe 3Ha4eHHA PUCOBOro AOBroHOCUKa
K pe3epByapa Mycobacterium bovis

Onekciii AHgpiitoBuu TkaueHko?, Kipa BonoaumupieHa AnidoHoBa®’,
OneHa leHHapjiiBHa MaBpuninal, AMenia Hait?

1IHINpOBCbKMIA AEPXKaBHMIA arpapHO-eKOHOMIYHWIA YHiBEpPCUTET
49600, Byn. Cepria €dppemMosa, 25, M. [IHiNpo, YkpaiHa

MiBHiyHO-MiBOEHHMI YHiBEpCUTET
1229, Mnot 15, bnok b, bawyHaxapa, M. [1akka, baHrnagew

AHoTauif. Y naHin ctatTi HaBeaeHi MaTepianu WoAo poni pUCOBOro AOBroHOocKKa (nat. Sitophilus oryzae) y npoueci
nepenayi MikobakTepii TybepKynbo3y. AKTyanbHiCTb NPOBEAEHOMO JOC/IAXKEHHS 00YyMOBNEHA CTPIMKMUM NOLWMPEHHAM
TybepKynbo3y Mo BCbOMY CBiTYy Ta HEOOXiAHICTHO po3pobKM 6inbll AOCKOHANMX METOAIB [iarHOCTMKM [AHOro
3aXBOPIOBAHHS, LLO, 3i CBOro HOKY, € HEMOX/IMBUM 6e3 pO3LIMPEHHS 3HAHb 3 MUTAHHS BCiX MOX/IMBUX pe3epByapiB
30yAHMKa iHpeKLii. bBaraTopiyHUMKM 0OCNIIKEHHAMM HAYKOBLLIB CBITY JOBELEHO, L0 KOMAXU € NEPEHOCHUKAMM Pi3HOT
Mikpodnopu,30KkpeMa 1 naToreHHoi. ToMy MeTOK HayKOBOIO A0CiAKEeHHS Oyn0 BCTAaHOBIEHHS eNi300TON0rYHOI poni
pMCOBOro AOBrOHOCKKA K pe3epByapy Mycobacterium bovis y npoueci BAHUKHEHHS Ta NOWMPEHHS TybepKynbo3y.
Y HaykoBil CTaTTi OyN0 BM3HAYEHO TPMBANICTb HOCIMCTBA Ta BUAiINEHHSA MikobakTepilt Ty6epKynbo3y B 30BHiIHE
cepefoBulLe 3apaXeHUMU XykaMu. [Ins npoBeaeHHsS AOCNIOXKEHHS BUKOPUCTOBYBANN MY3eMHWUIA AUCOLLIATUBHUMA
wrtam Mycobacterium bovis (118 nacax), npeamMeToM AOCHiAXeHHS OynuM puCOBi AOBrOHOCWMKMW. Ng AOCATHEHHS
BCTaHOB/IEHOI MeTM aBTOpamMu Bynn NpoBeaeHi KynbTypasbHi, MiKpPOCKOMNiYHI Ta CTAaTUCTUYHI AOCNIOXKEHHS, @ TaKOX
BM3HAYEHa XMUTTE3AATHICTb MiKOBAKTEpIl, NiCaS NACaXiB Yepe3 OpraHi3M XyKiB, LUNSXOM OLLIHKM KONOHIEYTBOPHOOUMX
OAMHUUb. BCTaHOBNEHa eni3ooTo/oriYHa ponb PUCOBOrO AOBrOHOCMKA B MPOLEC BUHWKHEHHSI Ta MOLUMPEHHS
Ty6epkynbo3y.[loBefeHo, L0 XKyK MOxe BNpoaoBxX 50 #i6 yTpuMyBaTh MikobakTepii y CBOEMY OpraHi3mi 3 NoCTynoBum
3MEHLUEHHAM iX KiNbKOCTi M Hajani 34aTHUI BUAINATM 30yaHuMKa we 30 aib, KOHTaMiHyuM 0OEKTU 30BHILLUHBOIO
cepepoBuLa. MNpw OLHLI KONOHIEYTBOPIOKUYMX OAMHULL MiKODAKTEpIl y AMHaMIL AOCNILY BUSBNEHO 3HUXKEHHS X
KUTTE3AATHOCTI Nicas nepcucTeHLii Yepes opraHism xykis 3 5,3*10% B 1 r BuxigHoi kynbTypu oo 1,4*108 8 1 r
KYyNbTypW, IKa BUPOC/IA 3 rOMOreHi3aTy XykiB Ha 30 noby. HaBeaeHi pe3ynstati LOCIIKEHHS LO3BONSATb PO3pOOUTU
Ta YOOCKOHANUTM BXE iCHYHOYI npaBuna NnpodinakTuku Ty6epKynbo3y Ta HeAONyCTUTU 3aHECEHHS AaHOI iHDeKLii Ha
6narononyyHy TepuTopito

KniouoBi cnoBa: MikobakTepii, AMCOLiaTMBHUIA LUTAM, iHDEKLif, )XYKU-LIKiLLHUKM 3epHOBMX 3aMaciB, KOJIOHIEYTBOPHOHOYI
OAMHUL
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