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Abstract. There is a necessity to find alternative methods to treat endometritis in cows that would
not have disadvantages of traditional anti-microbial drugs in particular the occurring of resistance
forms of bacteria and limitation of milk usage. The aim of the study was possibility of treating
endometritis with a suspension of the probiotic, which includes strain B-2691 of Lactobacillus
acidophilus. Cows of Ukrainian Black-and-White dairy breed with confirmed endometritis were
injected into the uterine cavity with a suspension of the drug (500 billion microbial cells of lactic
acid bacteria in 100 cm?®) from one to 3 times with an interval of 6 days between application. The
overall effectiveness of treatment of cows of all groups after 3 times of the drug administration was
90%. 100% recovery of cows with subclinical, mild and severe clinical endometritis, as well as 73%
recovery of cows with morphological changes in the uterus was observed. Intrauterine injection of
the drug (300 billion cells per 100 cm? of saline) led to stabilisation of the number of bacteria in the
mucus. On the sixth day after administration, the number of bacteria in the uterine mucus of cows
with endometritis and of some clinically healthy cows decreased, so in all animals it did not exceed
100 thousand colony-forming units per 1 cm3. The presence of lactic acid bacteria was detected
in all cows. Therapeutic concentrations of Lactobacillus acidophilus from 0.5 to 3 billion/cm3
negatively affected the activity of bull sperm during incubation in a thermostat. At the maximum
concentration of lactobacilli, sperm death occurred during the first hour of incubation, and at the
minimum concentration — within 2 hours. In the control sample, live sperm were detected after
4 hours of incubation. The probiotic should be used as an alternative method for the treatment
and prevention of cow endometritis, but due to the negative effect of therapeutic concentrations
of Lactobacillus acidophilus on sperm survival, insemination should be performed no earlier than
6 days after administration of the drug, when a decrease in the number of bacteria in the uterine
mucus is confirmed

Keywords: cattle; Lactobacillus acidophilus; uterine mucus; mobility of sperms; colony-forming
units

Introduction

Endometritis is a common disease of dairy
cows occurring after calving and causes a de-
terioration in reproductive capacity. Previous
studies have shown that endometritis is relat-
ed to housing conditions. Appearance of im-
pending calving and duration of preparation
for calving depended on the cows keeping, and
in fetal membranes of 93% of cows kept teth-
ered, lacked mucins and postpartum catarrhal
endometritis were diagnosed (Ugnivenko et
al., 2020). In pasture-based housing, catarrh-
al endometritis was observed in only 4.8%
of the population. According to I. Sheldon et
al. (2019), up to 40% of cows have postpartum
uterine diseases. In Holstein cows, cytologi-
cally diagnosed endometritis was associated
with impaired reproductive function, which
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was manifested in particular in an increase
in the number of open days and a decrease
in the percentage of pregnancy after the first
insemination. In cows that tested positive for
endometritis, in addition to the above-men-
tioned problems, an increase in the number
of inseminations to obtain pregnancy and an
increased duration of anestrus after calving
were also observed. Endometritis increases the
atypical ovarian functioning, in particular the
begin and duration of luteal activity. As stat-
ed by M. Dickson et al. (2020), inflammation in
uterus caused changes of mobility and func-
tions of spermatozoa, increase phagocytosis
of spermatozoa and zygotes obtained have less
possibility to be developed to the stage of blas-
tocyst or even morula.
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Negative impact of endometritis on cows’
reproductive function causes the necessity of
looking for the methods for early diagnosis and
treatment of animals. Risks of endometritis oc-
currence increase under conditions of obstet-
ric care for dystocia, due to increased bacterial
contamination, although there is an opinion of
I. Sheldon et al. (2019) that uterine health de-
pends more on the ability of the endometrium
to tolerate pathogens than on the ability to
resist bacterial penetration. It was established
that uterine microflora of healthy cows and
cows with clinical endometritis and sub-clini-
cal endometritis consists of community of 127
different types of Aerobic and Anaerobic bacte-
ria included to 48 families. Quantity of bacte-
ria in the uterine of cows with detected endo-
metritis is essentially lower. Upon the clinical
endometritis the level of Trueperella pyogenes
is increasing. Similar results were obtained in a
study by O. Pascottini et al. (2020), which noted
no significant difference between the microbi-
ome of healthy cows and cows with subclinical
endometritis, so, the authors believe that sub-
clinical endometritis is a consequence of dys-
regulation of inflammation rather than chang-
es in the uterine microbiota. However, in cows
with clinical endometritis, a decrease in bacte-
rial diversity in the uterus and the dominance
of Trueperella pyogenes were found. It should be
noted that the presence of Trueperella pyogenes
in clinical endometritis is associated with a de-
crease in milk production and fertility after the
first insemination, as well as a lengthening of
the period from calving to insemination in cows
(Paiano et al., 2021). These studies indicate the
need to normalise the uterine microflora during
clinical endometritis.

The vagina and uterus share a common
bacterial community during the postpartum
period. In the study of R. Miranda-CasoLuen-
go et al. (2019), changes associated with the
development of endometritis were observed
on the 7" day after calving, when the vaginal
and uterine microbiomes were most similar.

The authors of this study identified at least
three different types of microbiomes associat-
ed with the further development of postpartum
endometritis. All of these microbiome types
had reduced bacterial diversity. Traditional
antimicrobials are used to treat endometritis.
Antibiotics are considered to be effective in
the treatment of endometritis, but their active
use causes the emergence of pathogenic mi-
croorganisms’ resistance. It has been found by
A. Manimaran et al. (2019) that E. coli, as one
of the possible causative agents of endometri-
tis, has a difference in sensitivity to gentamicin
and oxytetracycline. Prolonged intrauterine
antibiotic therapy for persistent endometritis
can lead to fungal endometritis, which signif-
icantly complicates treatment and requires
specific therapy (Saini et al., 2019). The use of
antibiotics can impose restrictions on the use
of milk, which leads to additional losses.

To replace antibiotic therapy, the possibili-
ty of alternative treatments that involve the use
of PGF2a in combination with intrauterine an-
tibacterial drugs, immunomodulators and herb-
al remedies is being studied (Parmar, 2021).
The use of herbal remedies is considered to
be one of the priority and affordable methods
that have a certain effectiveness. It was found
that oral administration of Aegle marmelos and
Murraya koenigii leaf powder reduces bacterial
load and inflammation in endometritic cows.
Achyranthes aspera, Azadirachta indica, Ocimum
tenuiflorum, Allium sativum, Withania somnif-
era and many other plants are also considered
effective for solving gynaecological problems
in cows (Nikhade et al., 2019). Essential oils
of cinnamon, clove, oregano and thyme have
been shown to be effective in inhibiting control
strains of Escherichia coli, Fusobacterium necro-
phorum, Trueperella pyogenes and Staphylococ-
cus aureus, which are considered typical bacte-
ria that cause endometritis. For the prevention
of endometritis, positive results were obtained
using intrauterine ozone therapy (Escandoén et
al., 2020). There is evidence found by E. Hussein
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& K. Hussein (2022) of positive results in the
treatment of bovine metritis and endometritis
with biomolecules with silver nanoparticles.

Using all the variety of methods for treat-
ing and preventing endometritis, it is important
not only to inhibit pathogens in the uterus but
also to restore its eubiosis. There is evidence
that lactic acid bacteria, which can inhibit path-
ogen growth, can be used to treat endometri-
tis. Comparison of uterine mucus microbiota
profiles made before and after treatment with
lactic acid bacteria and antibiotics revealed that
lactic acid bacteria can cure endometritis and
restore normal physiological state, avoiding the
disadvantages of antibiotic treatment, such as a
decrease in the amount of beneficial microbiota
(Yang et al., 2021).

Among bacterial drugs, probiotics are of
traditional interest, as their action is aimed at
inhibiting pathogenic microorganisms. Their
inclusion in feed and food products helps to
inhibit the growth of Escherichia coli, Listeria
monocytogenes, Salmonella sp. and Bacillus
cereus. According to N. Hashem & A. Gonza-
lez-Bulnes (2022), the biological activity of
probiotics can be a promising alternative to an-
tibiotics for maintaining and restoring eubiosis
and reproductive system function, but it should
be toned that in-depth studies are needed to
determine the mechanisms by which probiotics
can affect reproductive processes and to define
the specifics of probiotic use during sensitive
reproductive periods. The purpose of this study
was to investigate the effectiveness of Lactoba-
cillus acidophilus-based probiotics for the treat-
ment of cow endometritis and to analyse how
they affect the uterine microbiota after admin-
istration and what effect this bacterial culture
may have on bull germ cells.

Materials and Methods
The use of a probiotic drugs with lactic acid
bacteria for the treatment and prevention of
cow endometritis was studied. The research
was conducted at the State Enterprise Research
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Farm “Oleksandrivske” and at the Reproduc-
tion Biotechnology laboratory of the Institute
of Animals Breeding and Genetics named after
M.V. Zubets of the National Academy of Agrari-
an Science of Ukraine, the results of which were
analysed and summarised in 2024. As a source
of lactic acid bacteria, probiotic “Bovilact” (de-
veloped by the D.K. Zabolotny Institute of Mi-
crobiology and Virology of the National Acad-
emy of Agrarian Sciences of Ukraine), which
contains strain B-2691 Lactobacillus acidophi-
lus, which is stored in the Ukrainian Collection
of Microorganisms was used. This medicine is
used as a probiotic for the treatment and pre-
vention of calf dysbiosis. The product is a light
brown powder that contains 50 billion live cells
of lactic acid bacteria per 1g. The drug is known
to have an antagonistic activity against a wide
range of pathogenic and opportunistic micro-
organisms due to the synthesis of L-lactic acid.
In particular, it is highly effective for the treat-
ment of colibacillosis, toxic dyspepsia, salmo-
nellosis and is used to stabilise the microflora
of the digestive tract.

The study was conducted on a population
of Ukrainian Black-and-White dairy cows. The
cows were kept tethered. The cows were fed
three times a day. The cows were milked in stalls
using milking equipment with a milk pipeline.
Every day, the cows were provided with exercise
in the feed and exercise area, straw bedding was
brought into the stalls, free access to drinking
water was provided, and veterinarians and staff
had access to the animals the whole time. The
conditions of cows and research design met the
requirements of the Law of Ukraine No. 3447-
IV “On Protection of Animals from Cruel-
ty” (2006).

In a dairy farm, cows were examined for
endometritis in the period from 7 to 30 days af-
ter calving. Cows were examined by clinical ex-
amination and rectal examination. As a result
of the examination, 20 cows with indicators of
endometritis were identified. Confirmation
of the diagnosis of endometritis was provided
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by studying the reaction of uterine mucus to
sulphur-containing amino acids according to
the method of G. Kalinovskiy & G. Podoprigo-
ra (1987). According to this method, 4 cm3 of a
0.5% solution of acetic acid lead was added to
a test tube, to which a 20% solution of caustic
sodium was dropwise added until a precipitate
(lead oxide hydrate) was formed. After 15-20
seconds, the caustic sodium solution was added
again until the precipitate disappeared. Then,

1.5-2.0 cm?® of uterine mucus was added to the
test tube, shaken gently and heated without
boiling. In the case of endometritis, the mixture
gets the colour of strongly brewed tea. Mucus
samples were taken with a Korczak spoon. The
analysis of uterine mucus was carried out un-
der the conditions of the farm veterinary point.
Cows with confirmed endometritis were divided
into four groups according to the severity of the
disease (Table 1).

Table 1. Grouping of cows by severity of endometritis

Group Number of cows

Clinical indicators

1 (sub-clinical) 6

the cervix and uterus are slightly enlarged, located in the pelvic
cavity, there is no fluctuation and no exudate is released

2 (with mild course

the uterus is enlarged, partially in the pelvic cavity, slightly

of the disease) 4 fluctuating, hypotonic, and there is a slight releasing of exudate
3 (with severe course 2 the uterus is located entirely in the abdominal cavity,
of the disease) very enlarged, atonic, significant exudation
the uterus is located entirely in the abdominal cavity,
4 (with morphological 3 very enlarged, atonic, there is a thickening of the uterine

changes in uterus)

walls and their fusion with the peritoneum of the pelvic and

abdominal cavity, significant exudation, purulent discharge

Source: developed by the authors

The cows were injected with a suspension
of the investigational medical product into the
uterine cavity using a rectocervical insemina-
tion catheter connected to a Janet syringe. The
dosage was 500 billion microbial cells of lactic
acid bacteria suspended in 100 cm? of sodium
chloride saline. The frequency of administration
was from one to three times with an interval of
6 days. 6 days after each administration of the
drug, cows were examined for indicators of en-
dometritis by analysing uterine mucus for the
content of sulphur-containing amino acids (Ka-
linovskiy & Podoprigora, 1987). The recovery of
the cows was recorded and, in this case, treat-
ment was stopped. If it was necessary to contin-
ue therapy, the drug was re-administered at the
specified dose. At the end of the experiment, the
proportion of cows in each group that recovered
and the average frequency of drug administra-
tion to obtain a positive result were determined.
In order to study the effect of the probiotic with

lactic acid bacteria on the total bacterial con-
tamination of the uterine from 7 to 30 days after
calving, 14 cows were selected, of which 6 were
healthy and 8 were sick with endometritis. The
diagnosis of endometritis was confirmed after
clinical examination by determining the reac-
tion of uterine mucus to sulphur-containing
amino acids (Kalinovskiy & Podoprigora, 1987).
Uterine mucus was collected with a Korczak
spoon in compliance with the rules of asepsis.
A sterile vaginal mirror was used to prevent
contact between the instrument and other parts
of the animal’s body. At the same time, mucus
samples were taken for bacteriological analysis.
On the same day, 300 billion cells of lactic acid
bacteria in the form of a suspension in 100 cm?
of sterile sodium chloride solution were injected
into the uterus of cows using a catheter for rec-
tocervical insemination attached to a Janet sy-
ringe. Bacteriological studies of uterine mucus
were carried out by the method of sowing in the
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Boryspil District State Laboratory of Veterinary
Medicine (Boryspil, Kyiv region, Ukraine). They
determined the total level of bacterial contami-
nation and identified the presence of lactic acid
bacteria. According to the degree of bacterial

contamination, 5 classes were determined (Ta-
ble 2). The samples were taken again 6 days after
the probiotic administration. Bacterial contami-
nation was determined in the samples and lactic
acid bacteria were identified.

Table 2. Classification of samples by the level of bacterial contamination

Bacterial contamination level, thousand

Class colony forming units per 1 cm® Degree of bacterial contamination
1 0 sterile
2 1-100 insignificant
3 101-2,000 weak
4 2,001-50,000 average
5 over 50,000 strong

Note: gradation of bacterial contamination in bacteriological examination reports

Source: developed by the authors

The biological effect of the investigational
medicinal product on bull sperm was studied
in the laboratory of beef cattle reproduction at
the M.V. Zubets Institute of Animal Breeding
and Genetics. Frozen bull semen in pellets was
thawed in 1 cm? of 2.9% sodium citrate solution
and added to tubes with different concentra-
tions of lactic acid bacteria. The concentration
of lactic acid bacteria in the test samples was 3,
2, 1 and 0.5 billion per 1 cm® The medicine was
dissolved in sodium citrate at the specified con-
centration and then 1 cm?® of the solution was
mixed with dissolved semen. Thawed sperm
was used as a control. A 1 cm3 solution of sodi-
um citrate was added to the control.

The samples were kept in a thermostat for
5 hours. The temperature of the thermostat was
38 °C. Sperm survival was assessed by motility
(the number of live cells with straightforward
motion in points, on a 10-point scale). Sperm
motility was assessed before incubation and
every one hour using a Biolam microscope at
200x magnification.

The effectiveness of the use of the probi-
otic for the treatment of endometritis was as-
sessed by the percentage of recovered cows and
the average number of injections of the pro-
biotic suspension to obtain a positive result.

Animal Science and Food Technology. 2025. Vol. 16, No. 3

The bacterial contamination of uterine mucus
from healthy and endometritic cows before and
after administration of the probiotic was deter-
mined by sowing the samples on meat-peptone
agar, followed by incubation at an average tem-
perature of 37 °C for 24-48 hours and counting
the number of colonies. When assessing the
survival of sperm in the medium with lactic
acid bacteria, the incubation time was estimat-
ed and the number of sperm with straightfor-
ward motion was counted.

Results and Discussion
After injecting a probiotic with a culture of Lac-
tobacillus acidophilus bacteria into the uterine
cavity of cows suffering from endometritis, it
was expected that due to its antagonistic ef-
fect, the pathogenic microflora should be sup-
pressed, which eventually contribute to the
cows’ recovery. Since the medicine is intended
to normalise the intestinal microflora, it was
not known whether it would have a similar pos-
itive effect when administered into the uterine
cavity. There was also not clear how effective it
will be on different severities of endometritis.
A positive result of the treatment of cow endo-
metritis with the probiotic was obtained 6 days
after the first administration (Table 3).
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Table 3. Efficiency of treatment of cow endometritis with use of the probiotic

Group of cows according to the severity of endometritis

Indicator

1 2 3 4
Number of cows selected into the group, heads 6 4 2 8
Recovered cows after the probiotic 6 4 9 6
injection from 1 to 3 times, heads
-/ --% 100 100 100 73
Average amount of administrations before recover 1.0 1.5 1.5 2.6

Source: developed by the authors

In the first group, with subclinical endome-
tritis, 6 days after the first administration of the
suspension, recovering of all cows was confirmed.
Also, recovery of some cows was observed after
the first administration in groups 2 and 3. After
three injections of the lactic acid bacteria sus-
pension into the uterine cavity, 18 out of 20 cows
recovered. The overall positive result of the treat-
ment was 90%. For the majority of cows, one or
two doses of the probiotic lead to recovery, and
the treatment effectiveness for cows with subclin-
ical, mild and severe endometritis was 100%. The
exception was the cows in group 4 (with morpho-
logical changes in the uterus). In this group, up to
3 injections of the drug were required to ensure
a positive result, and the treatment effectiveness

reached 73%. Intrauterine administration of the
medicine is in fact a direct contamination with
lactic acid bacteria and it affects the balance of
microflora. The task was to investigate how the
number of bacteria in the uterine mucus of cows
was changed after the administration of the pro-
biotic. In particular, the authors were interested in
how the drug affects the uterine environment not
only in cows with endometritis but also in healthy
cows. It was also necessary to study whether, af-
ter a single administration of the probiotic, lactic
acid bacteria will stay (colonised) in the uterus. In
two groups of cows, one of which included clini-
cally healthy cows and the other cows diagnosed
with endometritis, the total bacterial contamina-
tion of uterine mucus was studied (Table 4).

Table 4. Effect of intrauterine administration of the drug
on the total bacterial contamination of uterine mucus

Class by bacterial contamination

The presence of lactic acid bacteria

Clinical Inventory
state of the number of
cow the cow

prior to the
administration
of the probiotic

after the
administration
of the probiotic

prior to the after the
administration administration
of the probiotic  of the probiotic

2997 2

2928

1
Healthy 009

|+

1169

0240

3139

0285

2739

1
W]+ + ]+

1004

2866

Endometritis 2503

2759

NN NG N N N IO VY S O TSR R N

2832

DNIN NN (NN NN NN NN
I

1
W W ||+

2916 4

+

2 -

“«,»

Note: “-” lactic acid bacteria are not detected; “+” lactic acid bacteria are detected in minor number; “+” clearly

determined presence of lactic acid bacteria
Source: developed by the authors
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Prior to the administration of a suspension
of lactic acid bacteria into the uterine cavity in
clinically healthy cows, the bacterial contami-
nation of uterine mucus was at the level of the
2" and 3 classes, which corresponds to up to
100 or up to 2,000 thousand colony-forming
units per 1 cm®. Lactic acid bacteria were de-
tected in the selected samples. In cows with en-
dometritis, the bacterial contamination of uter-
ine mucus was much higher and corresponded
to the 4™ class of contamination (from 2,000
to 5,000 thousand colony-forming units per 1
c¢m’). Lactic acid bacteria were not detected in
the uterine mucus samples taken in this group.

The administration of a suspension made
from the probiotic helped to stabilise the total
bacterial contamination of uterine mucus in
both groups of cows. 6 days after the admin-
istration of the probiotic with lactic acid bac-
teria into the uterus of cows, the total level of
bacterial contamination of uterine mucus of all
cows corresponded to the second class (up to

100 thousand colony-forming units per 1 cm?).
Lactic acid bacteria were found in the bacteri-
al cultures of all animals, indicating that they
colonised the uterus. Within the groups, in 50%
of healthy cows and in 25% of cows with diag-
nosed endometritis, lactic acid bacteria were
clearly detected in large numbers.

The microflora of the uterus of healthy
cows, before the administration of the probiotic,
did not include lactic acid bacteria. Since the an-
tagonistic activity of the bacteria included in the
probiotic caused by the synthesis of L-lactic acid,
it was assumed that changes in the microbiome
and the appearance of Lactobacillus acidophilus
in it could lead to changes in the intrauterine
environment. Changes in the uterus can affect
the fertility of cows due to the influence of lactic
acid bacteria on bull sperm. The survival of bull
sperm during incubation in semen solvents with
the addition of lactic acid bacteria and compari-
son with the control without lactic acid bacteria
was studied in laboratory conditions (Table 5).

Table 5. Motility (points) of bull sperm during incubation in medium with lactic acid bacteria

Concentration of lactic acid bacteria, billion/cm?

Incubation hours Control 3 2 1 03
0 4.5 4.1 4.1 4.1 4.0
1 4.5 D 0.5 2.5 3.9
2 2.5 D D 3.8
3 2.5 D
4 1.0
5 D

Note: D — death of all sperms
Source: developed by the authors

At the beginning of incubation, the control
sample at 4.5 points in terms of the number of
live sperm with straightforward movement was
evaluated. During the first hour of incubation,
no significant changes were detected. A de-
crease in the number of live sperm in the con-
trol group was observed after 2 hours of incuba-
tion. After 5 hours, no live sperm were detected.

Rapid changes in sperm motility were
noticed in the experimental samples. The ad-
dition of lactic acid bacteria to the tubes for

Animal Science and Food Technology. 2025. Vol. 16, No. 3

incubating thawed bull semen immediately led
to a decrease in the number of live spermato-
zoa by 0.4-0.5 points compared to the control. A
decrease in the number of sperm with straight-
forward motion was observed in all experimen-
tal samples, regardless of the concentration of
lactic acid bacteria. During further incubation
in a thermostat, the survival of germ cells was
affected by the concentration of lactic acid bac-
teria. In the sample with a concentration of 3
billion/cm?® of lactic acid bacteria, no live sperm
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were detected after one hour of incubation. At
concentrations of lactic acid bacteria of 2 and
1 billion/cm?®, the death of all sperm was ob-
served at the second hour of incubation, while
in the sample with a concentration of lactic acid
bacteria of 0.5 billion/cm?, sperm activity was
completely lost after two hours of incubation.
The rate of change in sperm motility in the ex-
perimental samples was inversely proportional
to the concentration of lactic acid bacteria.

The results confirmed the possible risks of
bull sperm death under the influence of lactic
acid bacteria that colonised in the uterine envi-
ronment. However, during the experiment, the
number of lactic acid bacteria was in a thera-
peutic dose and significantly (in the smallest
sample, more than 5,000 times) exceeded the
number of microorganisms in the uterus of
cows, which was detected 6 days after the ad-
ministration of the drug. Since a decrease in the
concentration of lactic acid bacteria is associat-
ed with a prolongation of sperm survival during
incubation, the negative impact of the probiotic
on fertilisation of treated and recovered cows is
likely to be negligible.

Traditional treatment of bovine endome-
tritis is complicated by the emergence of an-
tibiotic resistance of common pathogens. In
particular, the analysis of E. coli, isolated from
endometritis of cows revealed its resistance to
most antibiotics, so effective treatment of an-
imals required the use of new complex drugs
(Shafique et al., 2021; Karatieieva et al., 2024).
The use of probiotics for therapeutic purposes
allows to avoid further development of path-
ogen resistance to antimicrobial drugs. In the
current study, the probiotic with Lactobacillus
acidophilus was highly effective. Recovery was
observed in 100% of cows in case of disease
without morphological changes in the uterus
and at the level of 73% among cows with mor-
phological changes in the uterus. The poten-
tial of using lactic acid bacteria for the health
of the genital organs of cows is of interest in
dairy farming. In particular, it was found by S.

Peter et al. (2018) that Lactobacillus buchneri
had a positive effect on the health of the uter-
us, which led to an improvement in the repro-
ductive function of cows. And the presence of
Lactobacillus acidophilus in vaginal samples led
to the suppression of a number of pathogens
(Staphylococcus spp., Pseudomonas spp., Kocu-
rea spp. and Granulicatella spp.), according to L.
Khamees et al. (2022). The practice of using lac-
tic acid bacteria can be an effective alternative
to antimicrobials, but there are certain caveats.
In experiments on the uterine microbiota con-
ducted by M. Wang et al. (2018), Lactobacillus
and Acinetobacter were found in dairy cows with
subclinical endometritis. The probiotic “Bo-
vilact” is advisable to use for the treatment of
cows with endometritis, it can replace antimi-
crobial drugs, both in conventional and organic
livestock, but the study of uterine microbiomes
of cows with the inclusion of Lactobacillus aci-
dophilus should be continued.

The use of lactic acid bacteria for the treat-
ment of bovine endometritis directly affects
other uterine bacteria. There are research re-
sults in the literature that indicate the inhi-
bition of certain pathogenic cultures by lactic
acid bacteria (Peter et al., 2018). There are also
reports of differences in the uterine microbi-
omes of healthy cows and cows with clinical
and subclinical endometritis. As stated by R.
Paiano et al. (2022), healthy cows have a greater
diversity of bacterials, and endometritis diseas-
es significantly reduces it. In modern studies,
less attention is paid to changes in the total
bacterial colonisation of uterine mucus and the
effect of individual bacteria on this indicator.
The authors of the current study have found
that intrauterine administration of a probiotic
with Lactobacillus acidophilus led to stabilisa-
tion of the total number of bacteria in uterine
mucus. In healthy cows, as well as in the case
of endometritis, the total bacterial colonisation
after 6 days did not exceed 100 thousand colo-
ny-forming units per 1 cm® and in some cows
causes its significant decrease.
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It was not possible to evaluate the effect
of probiotics with Lactobacillus acidophilus on
the number of bacteria in the uterine mucus of
cows. But there is more information about the
effect of such probiotics on the intestinal micro-
flora. In particular, the inclusion of Lactobacil-
lus acidophilus in cat food led to decrease in the
total number of anaerobes in the faeces and to
significant decrease in certain groups of micro-
organisms. Also, a tendency to a slight decrease
in pH and restoration of the typical microbiome
after the end of probiotic administration was
observed (Marshall-Jones et al., 2006). Earlier
studies on humans by A. Lidbeck et al. (1987)
also showed changes in the total number of
bacteria in the intestines and oropharynx and
a decrease in the number of E. coli during pro-
biotic administration. These studies revealed a
decrease in the number of Lactobacillus acido-
philus after the end of the probiotic administra-
tion to the initial level.

Thus, the changes caused by the probiotic
after injection into the uterine cavity led to in-
hibition of pathogenic microflora and normali-
sation of the number of bacteria in mucus at the
level typical for healthy cows. This had a thera-
peutic effect on endometritis and did not affect
negatively healthy cows. The presence of lactic
acid bacteria in the uterine mucus 6 days after
administration of the probiotic was probably a
temporary phenomenon and will not affect the
reproductive use of cows.

Endometritis is often observed at the end
of the voluntary waiting period. The clinical en-
dometritis reduces the efficiency of cow fertil-
isation using artificial insemination, although
no correlation between cow fertilisation and
the presence of certain bacterial species has
been found (Ballas et al., 2021). The absence of
a confirmed effect of bacteria on cow fertility
does not mean that the use of a probiotic with
Lactobacillus acidophilus will not have negative
consequences. The risks that may arise are di-
rectly related to the effect of lactobacilli on the
viability of germ cells. In the current study, no
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lactic acid bacteria were observed in the uterine
microflora of clinically healthy cows and cows
with endometritis. Thus, Lactobacillus acidophi-
lus is not a typical representative of the uter-
ine microbiome, so their presence, due to the
influence on the pH of uterus and because of
other factors, can negatively affect the fertilisa-
tion of cows due to sperm death. In particular, a
decrease in pH in the uterus as a possible cause
of lowering of fertility in cows during high ni-
trogen concentrations in the blood plasma was
reported by M. Rhoads et al. (2004). According
to S. Hugentobler et al. (2004), in cattle, the pH
of the oviducts was 7.60 and the uterus — 6.96
and remained stable regardless of the day of the
cycle. Optimal level of pH for maintaining the
vital activity of sperm is 7...7.5, but changes be-
low 6.5 and above 8 leads to a deterioration in
most parameters (Contri et al., 2013). Since the
use of “Bovilact” causes lowering of pH, there
are risks to the viability of sperm introduced
into the uterus during insemination.

There are few data in the literature on the
interaction of Lactobacillus acidophilus with bull
sperm, although there is information on the in-
teraction with other bacteria of the genus Lacto-
bacillus. In particular, the addition of a probiotic
containing Lactobacillus crispatus, Lactobacillus
gasseri and Lactobacillus brevis to diluted bull
semen is recommended as a means of inhibit-
ing Mycoplasma bovis and reducing the risk of
its transmission during artificial insemination
(Garcia-Galan et al., 2020). This study found that
after 15 hours of incubation of diluted semen
with a bacterial concentration of 3.24...324 mil-
lion CFU, the pH decreased from 6.93 to 6.73, but
did not show how this affected sperm survival.
Another study by M. Lenicky et al. (2022) found
that short-term coincubation of dilute sperm
with L. curvatus and L. hilgardii had a beneficial
effect on sperm motility, mitochondrial activity,
and antioxidant properties. In the current study,
coincubation of thawed sperm in a medium with
a therapeutic concentration of Lactobacillus aci-
dophilus during the first two hours led to sperm




Ugnivenko et al.

19

death. It should be noted that the concentration
of bacteria in the incubation medium in this case
significantly exceeded the number of bacteria
registered in other studies, like the one by Z. Mo-
hammed et al. (2019), in which conclusions were
made. The decrease in the concentration of bac-
teria in the solution is associated with a length-
ening of the period during which the presence of
live sperm was observed. Due to the fact that the
therapeutic concentration of lactic acid bacteria
in the uterus after administration of the inves-
tigational probiotic did not last long, and after
6 days the total level of bacterial contamination
did not exceed 100 thousand CFU, per 1 cm3, the
authors of the current study believe that the risk
of sperm death due to the presence of lactoba-
cilli in the uterus is insignificant. Although the
fertility of cows treated for endometritis with the
probiotic requires additional analysis.

Conclusions

The use of probiotics with lactic acid bacteria
may be an option for alternative treatment of
cow endometritis. The introduction into the
uterine cavity of a suspension of the probiotic
based on the strain B-2691 Lactobacillus acido-
philus with a therapeutic concentration of 500
billion microbial cells allowed to effectively treat
clinical endometritis of mild and severe level. In
the case of severe endometritis with morpholog-
ical changes in the uterus, the effectiveness of
three times application of probiotic remained
high with the recovery rate of more than 70%.

The introduction of probiotics with lactic
acid bacteria into the uterine cavity allowed
to reduce the total number of bacteria in the

mucus of endometritis and clinically healthy
cows in 6 days and stabilise it at a level under
100 thousand CFU per 1 cm3. In 6 days after the
probiotic administration, lactic acid bacteria
were detected in the uterus, which indicates
their ability to remain viable in the intrauterine
environment for a certain period of time.

The presence of Lactobacillus acidophilus in
therapeutic concentration negative affected the
activity of sperm and the duration of time during
which they remain viable during joint incuba-
tion. So, insemination of cows during intrauter-
ine administration of the probiotic may not be
effective. It is advisable to inseminate cows after
complete recovery, 6 days after the last admin-
istration of the probiotic, when the total num-
ber of bacteria in the uterine mucus decreases
to the levels typical for clinically healthy cows.
In this case the risks of reducing the viability of
sperm during insemination is insignificant. Fur-
ther research should be directed to identifying
other cultures and strains of lactic acid bacteria
effective while treating the endometritis of cows.
Additionally, it is necessary to determine the op-
timal interval between the last introduction of
a suspension with live bacterial culture and the
admission of a cow for insemination.
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EdekTHBHICTH BUKOPHUCTAHHA MOJIOYHOKHCJIUX OaKTepii
JJisA JiKyBaHHsA €HJOMEeTPHUTIB y KOpiB

AHaroiit YTHiBeHKO

ITOKTOp CiTbCHKOTOCIIONAPChKIUX HAYK, TTpodecop

HarionanpHuii yHiBepcuTeT 6iopecypcis i mpupomoKkopucTyBaHHS YRpainm
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Kanmupat BeTepyHapHUX HAYK, CTapIINii HAYKOBUI CIiBpOOITHUK
[HCTUTYT po3BeeHHS i reHeTUKY TBapuH iM. M.B. 3y61s
HanioHanbHOI akageMii arpapHUX HayK YKpaiHu
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https://orcid.org/0000-0002-4708-0955

Jmutpo HoceBuu

Kanaupar cibChKOroCmoapCcbKuX Hayk, TOLEHT

HamnionanbHuit yHiBepcuTeT 6iopecypcis i mpupomokopucTyBaHHs YKpainu
03041, Byn. TepoiB O6oponu, 15, M. Kuis, Ykpaina
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Anppiii l'ets

JTOKTOp CiTbChKOTOCIIONAPChKUX HAYK, Ipodecop
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Onekcanap KojgicHuK

IIOKTOP CiTbChKOTOCIIONAPCHKUX HAYK, CTAPIINIT HAYKOBUI CITiBPOGIiTHUK
[HCcTMTYT TBapMHHMIITBA HallioHanbHOI akajieMii arpapHuX HayK YKpaiHu
61026, Byn1. TBapMHHMKIB, 1-A, M. XapkiB, YkpaiHa
https://orcid.org/0000-0002-0602-3575

AHoTauisa. AKTyanbHOIO IPO6IeMOI0 € TIOUTYK aJbTePHATUBHUX METO/iB JiKyBaHHSI €eHIOMETPUTY
KODiB, 5IKi 6 He MaIu HeIOJMiKiB TPAAUIITHMX aHTUMIKPOOHUX TIpernapariB, 30KpeMa BUHMKHEHHS
pe3ucTeHTHUX (GopM 6GakTepiit Ta 06MeKEHHS CIIOKMBAaHHS MOJIOKA. MeTOW MOCTimKeHHST Oy/10
BU3HAUUTM MOXIMBICTb JIIKYBaHHSI €HIOMETPUTY CYCIIEH3i€l0 TPO6iOTHKA, MO CKIAAy SIKOTO
BXOmMUTh ITaM B-2691 Lactobacillus acidophilus. KopoBam ykpaiHchbKoi YOpHO-Psi60i MOIOYHOL
[I0pOAM 3 MiATBepIKeHUMM eHIOMeTPUTOM BBOAWIM B IOPOKHMHY MaTKM CyCIIeH3ilo Ipenapary
(500 mipg, MiKpOGHMX KITITMH MOTOYHOKMCINX 6akTepiit y 100 cm®) Bif 1 1o 3 pasiB 3 iHTepBanioM
6 11i6. 3arasbHa eeKTUBHICTD JTiKyBaHHS KOPiB YCiX TPYI /sl TPMKPATHOTO BBEIEHHS ITpernapaTy
cranoBmia 90 %. Criocrepirasmocst 100 % omyskaHHSI KOpiB i3 CyOKIiHIYHMM, JIETKMM Ta BaXKKUM
KJIIHIYHMM €HIOMETPUTOM, a TaKoX 73 % omyKaHHSI KOpiB i3 mMopdonoriunumMu smiHamMu B
Martii. BHyTpintHb0oyTpo6GHE BBeAeHHS mpenapary (300 mipa kiaituH Ha 100 cm® disionoriuHoro
PO3UMHY) TPU3BOAWIO A0 cTabinmizanii KigbkocTi 6GakTepiit y mMaTkoBoMy cimu3y. Ha miocty
06y TIic/ast BBeIEHHS KiJIbKicTh 6aKTepiii y MAaTKOBOMY CIM3y XBOPMX Ha €HIOMETPUT i JesKux
KJIiIHIYHO 30pOBMX KOPiB 3MeHIIyBajaach, TOMY y BCiX TBapuH BOHa He mepeBuiyBana 100 tuc.
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KOJIOHIEyTBOPIOIOUMX OAMHMUIIL HAa 1 cM>. YV BCiX KOpiB BUSIBJIEHO HASBHICTh MOJIOYHOKVC/INX
6akTepiii. TepaneBTuuHi KoHIeHTpaii Lactobacillus acidophilus Big 0,5 mo 3 Miipa/cm® HEraTUBHO
BIUIMBAIM Ha aKTMBHICTh criepMu Oyras mim yac iHky6aiii B Tepmocrari. [Ipy MakcuMalbHiit
KOHIIeHTpaIlii TaKTo6aKTepiit 3arubenpb crepMaTo30ifiB BigOyBanacst BIPOOBXK MePIIOi TOAVHA
iHKy0alii, a mpu MiHiMasbHi KOHIIEHTPAIlii — BPOAOB3K ABOX FOAMH. Y KOHTPOIbHOMY 3Pa3Ky JKUBi
criepmMaTo30iny 6yiu BUsIB/IeHi micis 4 rogyH iHky6arrii. [Ipo6ioTuk O1iIbHO BUKOPUCTOBYBATHM SIK
aJbTePHATUBHUI METOJ JIIKyBaHHS Ta MPOQiakTVKM eHIOMETPUTY KOPiB, ajne yepe3 HeraTUBHMIL
BIUIMB TeparieBTUUHMUX KOHIeHTpauiil Lactobacillus acidophilus Ha BVKMBaHHS CIIEpMaTO30i/1iB
OCiMEeHiHHS CJIif TTPOBOOMTM He paHille HiX uepe3 6 NHIB ITiCIAs BBeHEHHS Ipernapary, KOl
MiATBEPIKYETbCST 3HVKEHHST KiJTbKOCTi 6aKTepiit B MaTKOBOI CIM3y

KmiouoBi cimoBa: Benuka porata xygob6a; Lactobacillus acidophilus; MaTKOBUIt C/TU3; aKTUBHICTh
CIIepMaToO30i/iB; KOJIOHIEYTBOPIOIOYi OAVHMII
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