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Keywords: ABSTRACT: The leading factor restraining the intensification of herd
reproduction is endometritis. The article states that the microflora of cow uterine
exudate in chronic purulent-catarrhal endometritis is represented by

Staphylococcus aureus, Escherichia coli, Proteus vulgaris, Citrobacter freundii,

Chronic endometritis, Sepranol,
Endometramag-T, Tilozinocarum,
Mitrec, Inhibition

Streptococcus faecalis, Streptococcus faecium, as well as anaerobes and group C
Streptococci. The drug "Mitrec" showed the greatest effectiveness of
suppressing the growth of the majority of isolated strains of microorganisms. Its
zone of growth inhibition was as follows: Streptococcus faecium - 31 + 2.06
mm, Citrobacter freundii - 30 + 0.00 mm, anaerobes - 29 + 0.00 mm, Proteus
vulgaris - 28.5 = 1.72 mm, Escherichia coli - 27.0 £ 1.45 mm; group C
Streptococci- 27.32 + 2.12 mm; Staphylococcus aureus strains- 25.5 + 1.66 mm;
Streptococcus faecalis- 25.0 = 1.12 mm. The recovery of cows with chronic
purulent-catarrhal endometritis after applying "Tilozinocarum™ was 80%,
"Endometramag-T" showed 90%, and mitrec demonstrated 100% recovery.
During the 90 days of observation of the experimental group of cows injected
with the drug "Sepranol” fertilization occurred in 13 animals (65%);
insemination index was 4.1. Under Endometramag-T treatment fertilization
occurred in 18 animals (90%); insemination index was 2.6. With tilozinocarum
16 females (80.0%) became pregnant with an insemination index of 3.1. The
highest (100.0%) fertility of cows was achieved with "Mitrec” with the best
insemination index of 1.8. “Mitrec” showed the best clinical recovery of cows
from chronic purulent-catarrhal endometritis.
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INTRODUCTION: The leading factor restraining
the intensification of herd reproduction is the
widespread  obstetric-gynecological  pathology
among cows, which inevitably leads to infertility
and barrenness, and premature culling of females.
Chronic endometritis occupies a significant place
(20.0-30.0%) among  obstetric-gynecological
pathology **3.
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In Russia, chronic endometritis is recorded in 24.8-
52.8% of cows. On the farms of the Saratov region,
acute forms of endometritis were found in 17.73-
36.05%, and chronic endometritis accounted for
10.94-14.03% of cows *.

The etiology of endometritis is very diverse.
According to most scientists, the main cause of
inflammation in the uterus of cows is an infection
of the reproductive organs by opportunistic
pathogenic and  pathogenic  micro  flora.
Microbiological studies of samples of uterus
contents in cows with acute postpartum
endometritis showed that in all cases the presence
of microorganisms was detected: bacteria, fungi,
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viruses > & 7 & %10 Many researchers * 12 13 14. 15

also concluded that clinical endometritis in cows is
caused mainly by a mixed bacterial infection that
enters the uterine cavity: Escherichia coli,
Trueperella, and A. pyogenes. Whereas other °
considered Prevotella melaninogenica,
Fusobacterium necrophorum, and Proteus sp. more
common. Moreover, E. coli is the most common
isolated type of bacteria in the first 7 days after
delivery, and T. pyogenes can be considered the
dominant bacterium in the uterus, which is most
often associated with the occurrence of clinical
endometritis in cows after calving *" *®. However,
information about the content of microflora in the
uterus of cows with chronic endometritis is limited,
which complicates the choice of the most effective

methods of treatment of animals with this disease
19

Several researchers 2° recommend intrauterine
administration ~ of  tetracycline,  penicillin,
chloramphenicol, gentamicin, nitrofurazone, and
chlorhexidine for the treatment of cows with
chronic endometritis. "Kompleksan™ drug is highly
effective in chronic endometritis at a dose of 75 ml
with intrauterine  administration.  Therapeutic
efficacy reaches 93.3% . The original method of
treating cows with acute and chronic endometritis
was proposed by Varganov #. After intrauterine
administration of the Doderlein bacillus (Biosan),
clinical recovery occurred in 85-100% of the cows.

Some authors 2 % prefer treating cow chronic

endometritis with "Prostaglandin F2 alpha". There
occurs a removal of microflora with exudate from
the uterus, and earlier manifestation the sexual
cycle in animals begins. It is generally accepted
that the use of drugs for the treatment of cows with
various forms of endometritis should be carried out
only taking into account the sensitivity of the uterus
microflora to medicines Despite criticism,
methods of etiotropic therapy, based on the use of
drugs containing antibiotics that affect the uterus
microflora, continue to be the main focus of the
fight against endometritis in cows 227,

There are many antibacterial drugs on the
veterinary market for the treatment of cows with
chronic endometritis. However, their therapeutic
efficacy is not always high, since repeated
administration of drugs into the uterus is
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problematic due to the narrow lumen of the cervix.
Therefore, we set ourselves the task of studying the
sensitivity of microflora from exudates of the
uterus of cows with chronic purulent-catarrhal
endometritis and the therapeutic efficacy of widely
known drugs: “Endometramag T”, “Sepranol”,
“Tilozinocarum” compared to the new drug
“Mitrec”, developed by us with “Nita-Farm” Ltd.,
Russia.

MATERIALS AND METHODS: The cows of a
red-and-white breed of average fatness, 4-6 years
of age, weighing 450-542 kg, with milk
productivity of 4651- 5786 kg per lactation were
examined. The experiment was carried out in 2018
on the breeding farm “Trydovoy,” Marx district,
Saratov region, Russia.

The diagnosis of diseases of the reproductive
organs in cows was made based on the analysis of
the primary zootechnical examination, results of
vaginal, rectal, and echographic studies. The
content of the uterus for microbiological
examination was taken from the cervix of cows
with the chronic purulent-catarrhal form of
endometritis. Microbiological studies of isolates
were carried out according to generally accepted
methods in the test center "Saratov Interregional
Veterinary Laboratory of the Federal Service for
Veterinary and Phytosanitary Surveillance™ using
biochemical differentiating plates produced by
"Diagnostic ~ Systems”  Association,  Nizhny
Novgorod.

Experimental protocols and procedures were
approved by the Institutional Animal Ethics
Committee, Saratov State Agrarian University,
Russia (protocol ref. no. SM/2/2018-09).

The species of microorganisms was determined,
guided by the "Detector of bacteria” Bergi (1980)
4 and fungi species were found with the help of
"Atlas of pathogenic fungi for farm animals and
poultry" (1953). Identification was carried out,
taking into account the morphological, cultural, and
biochemical  properties of  microorganisms
according to generally accepted methods.
Determination of the sensitivity of the selected
microorganisms to drugs: "Mitrek," "Endometramag -
T," "Sepranol" and "Tilozinocarum" were
performed on AGV medium by the method of
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diffusion of antibiotics into the agar. To study the
efficacy of various drugs in the treatment of cows,
4 experimental groups of cows, 20 heads per each
group, and 1 control group were formed out of
animals suffering from chronic purulent-catarrhal
endometritis.

The first experimental group of cows was
intrauterine injected with the “Sepranol” drug, 2
suppositories (previously dissolved in 150 ml of
water) three times with an interval of 24 h. The
animals of the second experimental group were
intrauterine injected with the drug “Endometramag
T” three times, in a dose of 100 ml with an interval
of 48 h. The third experimental group was
intrauterine administered with “Tilozinocarum”
three times, at a dose of 20 ml/ 100 kg of body
weight with an interval of 48 h. The fourth group of
cows was injected with the drug “Mitrec”
intrauterine, at a dose of 1 syringe dispenser (19
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ml.), once, using a special catheter. The active
ingredient of this drug is cefapirin. The results of
recovery, fertility, and insemination efficiency of
females of different groups within 90 days were
studied.

RESULTS: Microbiological studies of the contents
of the uterus of cows with chronic purulent-
catarrhal endometritis showed that the microflora
was represented predominantly by opportunistic
pathogenic microflora: Staphylococcus aureus,
Escherichia coli, Proteus vulgaris, Citrobacter
freundii, Streptococcus faecalis, Streptococcus
faecium and also by anaerobes. Opportunistic
pathogenic microflora dominated, but pathogenic
microorganisms were also identified (group C
Streptococcus).  Microbiological studies have
shown that the bactericidal properties of various
drugs had specific features.

TABLE 1: THE SENSITIVITY OF THE UTERUS MICROFLORA OF COWS WITH CHRONIC PURULENT-
CATARRHAL ENDOMETRITIS TO THE DRUG “SEPRANOL”

Name of Inhibition zone diameter, Number of isolates Number of isolates

microorganisms mm (M+m) sensitive to the drug, units sensitive to the drug, %
Staphylococcus aureus 19.0 £ 0.62 3 75
Escherichia coli 25.11+1.87 9 50
Proteus vulgaris 15.0+£0.00 1 50
Citrobacter freundii 21.0 £ 0.00 1 100
Streptococcus group C 25.0 £0.00 1 100
Streptococcus faecalis 19.33+1.33 3 75
Streptococcus faecium 17.5+0.88 2 100
Anaerobes 15.0 £ 0.00 1 100

Antibacterial activity of "Sepranol™ was the highest
against Escherichia coli (25.11 + 1.87 mm) and
Streptococcus C (25 = 0.00 mm) Table 1. Among
the tested 4 isolates of Staphylococcus aureus in
three cases, the zone of growth inhibition of
microflora was 19 + 0.62 mm, out of 4 strains of
Streptococcus faecalis, three were sensitive, with a
zone of growth inhibition of 19.33 + 1.33 mm. The
frequency of resistance of Proteus vulgaris strains
was 50% with a delay zone of 15.0 + 0.00 mm. The
strains of the presented microorganisms (anaerobes,
Streptococcus  faecium,  Citrobacter  freundi,
Streptococcus C group) were 100% sensitive to
"Sepranol” with a growth inhibition zone varying
from 15.0 £ 0.00 to 21 + 0.00 mm Table 1.

When “Endometramag T” and “Tilozinocarum”
were used the zone of inhibition of microorganism
strains was: Staphylococcus aureus - 21.67 + 1.76
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mm and 21.25 £ 1.22 mm, Escherichia coli - 21.62
+ 1.56 mm and 20, 67 + 0.72 mm, Proteus vulgaris
- 25 £ 0.00 mm and 20.5 + 0.75 mm, Citrobacter
freundii - 30 £ 0.00 mm and 24 = 0.00 mm,
Streptococcus faecalis - 23.67 + 0.66 mm and
17.25, Streptococcus faecium - 28.5 + 1.14 mm and
26.5 £ 0.00 mm, anaerobes - 19 + 0.00 mm and 20
+ 0.00 mm respectively Table 2 and 3. Isolate of
Streptococcus group C was sensitive to the drug
“Endometramag T with a zone of suppression of
27 £ 0.00 mm, but not sensitive to “Tilozinocarum”
Table 2 and 3.

The drug "Mitrec" showed the highest zone of
growth inhibition of most of the isolated strains of
microorganisms Table 4. Its zone of growth
inhibition was as follows: Streptococcus faecium -
31 £ 2.06 mm, Citrobacter freundii - 30 + 0.00
mm, anaerobes - 29 £ 0.00 mm, Proteus vulgaris -
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28.5 + 1.72 mm, Escherichia coli - 27.0 = 1.45
mm,; Streptococcus group C - 27.32 + 2.12 mm,;

strains of Staphylococcus aureus - 25.5 £ 1.66 mm;
Streptococcus faecalis - 25.0 £ 1.12 mm.

TABLE 2: THE SENSITIVITY OF THE UTERUS MICROFLORA OF COWS WITH CHRONIC PURULENT-
CATARRHAL ENDOMETRITIS TO THE DRUG “ENDOMETRAMAG T”

Name of Inhibition zone diameter, Number of isolates Number of isolates

microorganisms mm (M£m) sensitive to the drug, units  sensitive to the drug, %

Staphylococcus aureus 21.67+£1.76 3 75
Escherichia coli 21.62 £ 1.56 13 72,22

Proteus vulgaris 25.0 £ 0.00 1 50
Citrobacter freundii 30.0 £ 0.00 1 100
Streptococcus group C 27.0£0.00 1 100
Streptococcus faecalis 23.67 £ 0.66 3 75
Streptococcus faecium 285+1.14 2 100
Anaerobes 19.0 £ 0.00 1 100

TABLE 3: THE SENSITIVITY OF THE UTERUS MICROFLORA OF COWS WITH CHRONIC PURULENT-
CATARRHAL ENDOMETRITIS TO THE DRUG “TILOZINOCARUM”

Name of Inhibition zone diameter, Number of isolates Number of isolates
microorganisms mm (M£m) sensitive to the drug, units  sensitive to the drug, %
Staphylococcus aureus 21.25+1.22 4 100
Escherichia coli 20.67 £0.72 3 16,67
Proteus vulgaris 20.5+0.75 2 100
Citrobacter freundii 24.0 £ 0.00 1 100
Streptococcus group C - - -
Streptococcus faecalis 17.25 + 0.65 4 100
Streptococcus faecium 26.5+1.17 2 100
Anaerobes 20.0 £ 0.00 1 100

TABLE 4: THE SENSITIVITY OF THE UTERUS MICROFLORA OF COWS WITH CHRONIC PURULENT-
CATARRHAL ENDOMETRITIS TO THE DRUG “MITREC”

Name of

Inhibition zone diameter,

Number of isolates

Number of isolates

microorganisms mm (M+m) sensitive to the drug, units sensitive to the drug, %

Staphylococcus aureus 25.50 + 1.66 4 100

Escherichia coli 27.0+1.45 11 61,11
Proteus vulgaris 285+ 1.72 2 100
Citrobacter freundii 30.0 £ 0.00 1 100

Streptococcus group C 27.32+£2.12 2 66,67
Streptococcus faecalis 25.0+1.12 4 100
Streptococcus faecium 31.0 £ 2.06 2 100
Anaerobes 29.0 £ 0.00 1 100

It should be noted that veterinary specialists most
often used “Tilozinocarum” for the treatment of
cows with endometritis. This could contribute to an
increase in the resistance of microflora to tilozin,
which is the active substance of “Tilozinocarum”
and "Endometramag T," which explains the lower
sensitivity of the selected strains of microorganisms
to these drugs.

Therefore, the microflora of the uterus of cows
with chronic purulent-catarrhal endometritis is
represented by Staphylococcus aureus, Escherichia
coli, Proteus vulgaris, Citrobacter freundii,
Streptococcus faecalis, Streptococcus faecium,
Streptococcus C, and anaerobes. The highest
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sensitivity of opportunistic  pathogenic and
pathogenic microflora of the uterus is established to
the drug "Mitrec." Microbiological studies have
shown that the microflora of the uterus contents
with chronic purulent-catarrhal endometritis was
sensitive to “Mitrec,” “Tilozinocarum,” and less
sensitive to “Sepranol” and “Endometramag T.”

The results of the microbiological studies obtained
served as the basis for conducting clinical trials of
this drug on cows with chronic endometritis.
Clinical observations and studies have shown that
after applying of various drugs, a manifestation of
the stage of sexual cycle initiation in all females of
the experimental groups was recorded.

4447



Semivolos et al., IJPSR, 2019; Vol. 10(10): 4444-4450.

In the experimental group of cows, which were
injected with the drug "Sepranol,” fertilization
Table 5 occurred in 12 animals (60.0%) in the first
sexual cycle, in the second cycle in 4 (20.0%)
animals, in the third in 8 (40.0%) animals. In total,
during the experiment, 13 cows or 65.0% became
pregnant with a rather low insemination index of

E-ISSN: 0975-8232; P-ISSN: 2320-5148

4.1. In the experimental group of cows treated with
"Endometramag T," the fertility rate in the first
sexual cycle was only 10.0%. It increased in the
second and third cycles, significantly reaching
50.0% and 35.0% respectively. In total, 18 cows
were fertilized (90.0%) with an insemination index
of 2.6.

TABLE 5: FERTILITY OF COWS WITH CHRONIC PURULENT-CATARRHAL ENDOMETRITIS WHEN

TREATED BY VARIOUS DRUGS

Name of the Pregnancy rates by the sexual cycles Total rate of Insemination
drug 1 2 8 pregnancy index
head % head % head % head %
Sepranol 1 5.0 4 20,0 8 40,0 13 65 4,1
Endometramag T 1 5.0 10 50,0 7 35,0 18 90 2,6
Tilozinocarum 2 10.0 6 30,0 8 40,0 16 80 3,1
Mitrec 6 30.0 12 60,0 2 10,0 20 100 1,8

After the treatment of cows with tilozinocarum
fertilization occurred in 2 females (10.0%) in the
first sexual cycle, in the second cycle in 6 (30.0%)
animals, and the third in 8 (40.0%) animals. In
total, 16 animals became pregnant during the
experiment or 80.0% with an insemination index of
3.1. The highest (100.0%) fertility of cows was
achieved with the use of the drug "Mitrec” with the
best insemination index of 1.8. It should be noted
that in this experimental group, fertility in the first
and second cycle was the highest, which is mainly
decisive for artificial insemination of cows (30.0
and 60.0%, respectively).

TABLE 6: THE RECOVERY RATE OF COWS WITH
CHRONIC PURULENT-CATARRHAL ENDOMETRITIS
DEPENDING ON THE DRUG USED

Name of the The period from the beginning of

drug treatment to the first sexual cycle
Mitrec 14.7+0.2T
Tilozinocarum 19.9+0.26
Endometramag T 21.1+0.34
Sepranol 21.9+0.54

* P <0.05 refers to Tilozinocarum, Endometramag T and Sepranol.

When treated with Endometramag-T and Sepranol,
the clinical recovery of cows, confirmed by
ultrasound scanning, was 21.1 + 0.34 and 21.9 +
0.54 days, respectively Table 6. After the use of
the drug "Tilozinocarum” recovery in animals
occurred after 19.9 + 0.26 days. Whereas after the
use of the drug "Mitrec" the recovery period for
cows was the shortest -14.7 £ 0.21 days (with P
<0.05). The study indicates that the effectiveness of
fertilization of cows with chronic purulent -
catarrhal endometritis after the treatment with
Mitrec was higher compared to the use of
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Endometramag T by 1.4; Tilozinocarum by 1.7 and
Sepranol by 2.3 times.

DISCUSSION: The main cause of clinical
endometritis according to ®  is mainly mixed
microflora: Escherichia coli, Treponema trichodes
or Fusobacterium necrophorum, Kilebsiella spp.
and Proteus vulgaris °. Some authors ** consider S.
pyogenes the dominant bacterium in the uterine
cavity of cows with clinical endometritis after
calving. Our microbiological studies of the contents
of the uterus of cows with chronic purulent-
catarrhal endometritis showed that the microflora
was represented not only by Escherichia coli,
Proteus vulgaris but also by Staphylococcus
aureus, Citrobacter freundii, Streptococcus faecalis
and Streptococcus faecium.

It is recommended ® ** % to treat cows with the

drugs  containing  antibiotics:  tetracycline,
penicillin, gentamicin, nitrofurazone, which affect
the uterine microflora of animals with endometritis.
However, the use of such drugs inevitably leads to
a long (48-72 h) restriction of the use of milk for
human nutrition. The drug "Mitrec,” containing the
active substance cefapirin, had the highest
antibacterial activity in the uterine microflora of
cows with chronic endometritis, which made it
possible to achieve a 100% clinical recovery and
fertilization of all animals with minimal terms of
milk use (up to 24 h).

CONCLUSION: Thus, microbiological studies
have shown that the drug "Mitrec” has a stronger
bactericidal effect on the uterine microflora of
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cows with chronic purulent-catarrhal endometritis,
and its therapeutic efficacy in this disease of the
uterus is higher compared to the well-known and
widely used in veterinary practice " Endometramag
T ” and “Tilozinocarum” by 1.4 and 1.7 times,
respectively.
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