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ackground: Intrauterine mixed infections are an important problem in cattle breeding. In this study, we 

aimed to determine the mixed bacteriological isolation rates from the uterus of cows with clinical 

metritis and to reveal the relationships between the bacteria that isolated together.  

Methods: For this purpose, sterile swabs were taken from 490 uterus obtained from cattle slaughtered due to 

infertility in three slaughterhouses and used them to perform microbiological tests. After evaluating the data, 

it was determined that the bacterial isolation rate from uterus with clinical metritis was 76.14% (n = 268).  

Results: The rates for 1, 2, 3, 4, and 5 bacteria isolated from the uterus with clinical metritis were 48.13%, 

33.96%, 15.30%, 2.24%, and 0.37%, respectively. The isolation rates for Trueperella pyogenes, Fusobacterium 
necrophorum, and Escherichia coli alone from the uterus with clinical metritis were 27.08%, 28.00%, and 

16.51%, respectively. In uterus with clinical metritis, Staphylococcus aureus (16.67%) was the most commonly 

isolated bacteria with T. pyogenes, Clostridium spp. (16%) co-isolated with F. necrophorum, and coagulase-

negative staphylococci (16.51%) and Bacillus spp. (16.51%) were detected with E. coli.  

Conclusion: As a result, it was concluded that when evaluating the microbiological results for cows with clinical 

metritis, mixed infections should be taken into more consideration, and the characteristics of the bacteria that 

isolate together should be considered during the treatment of mixed infections. 
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Introduction  

It has been reported that infectious agents are detected 

in the uterus of 93% of cows at 15 days postpartum, 50% 

at 30–45 days postpartum, and 9% at 45–55 days 

postpartum [1-3]. The most commonly detected 

microorganisms in the uterus after delivery are 

Trueperella pyogenes, Coliform spp., Pseudomonas 

aeruginosa, α-haemolytic streptococci, and Gram 

positive (+) and negative (-) anaerobic bacteria. Most 

cows eliminate intrauterine bacterial contamination in 

the first two weeks postpartum [4,5]. Failure to eliminate 

bacterial contaminations leads to puerperal metritis or 

clinical endometritis [6]. The most commonly isolated 

bacteria in animals with endometritis are Escherichia 
coli, T. pyogenes, Prevotella melaninogenica, and 

Fusobacterium necrophorum [6,7]. Adiguzel et al. [8] 

isolated E. coli (21.8%), T. pyogenes (44.9%), F. 
necrophorum (7.4%), and P. melaninogenica (6.9%) in 

their study on cows in the first 10 days postpartum. 

Pascottini et al. [9] have suggested that the uterine 

microbiota of cows with subclinical endometritis is 

similar to that of healthy cows, but that the microbiome 

in cows with clinical endometritis differs. 

The bacteria that generally cause puerperal metritis 

are E. coli, P. melaninogenica, and F. necrophorum [7]. 

Among them, E. coli plays the most important role, as 

its presence increases the risk of subsequent infection of 

the uterus by other pathogens. The most important 

virulence factor related to E. coli causing metritis is seen 

as FimH, an adhesive protein that allows bacteria to 

adhere and colonize epithelial surfaces. It has been 

suggested that cows with E. coli expressing FimH in the 

uterus during the first two days postpartum are more 

likely to be infected with F. necrophorum 8–10 days 

after birth [10]. 

Trueperella pyogenes is often isolated from uterus 

with puerperal metritis or clinical endometritis. It has 

been reported that T. pyogenes has synergistic effects 

with bacteria such as F. necrophorum and P. 
melaninogenica [3,6,11]. Coagulase-negative 

staphylococci and α-haemolytic streptococci are also 

frequently isolated from cow uterus after calving. 

However, there is no information about whether they 

have the potential to predispose to infections with 

pathogenic bacteria in the postpartum period [11,12].  

In this study, we aimed to reveal the mixed 

bacteriological isolation rates from the uterus of cows 

and the relationships of these isolated bacteria with 

each other. 

Methods 

In this study, 490 uteruses were obtained from cattle 

slaughtered due to infertility in three separate 

slaughterhouses in eastern Turkey. The cattle whose 

uterus were removed were of different ages, breeds, and 

lactation periods. The study was performed between 

September 1st and October 30th of 2021. Sterile swabs 

were used to obtain samples from the uterus for 

microbiological tests following the standard rules of 

asepsis and antisepsis. The swabs were sent to the 

microbiology laboratory in a transport medium via cold 

chain technology. 

 

Bacterial Isolation and Identification 

Bacterial isolation and identification were performed in 

the Microbiology Laboratory of Fırat University, Faculty 

of Veterinary Medicine. Uterine swab samples placed 

into transport medium tubes (Cary Blair Medium, 

LAB505, Lab M) under sterile conditions were brought to 

the microbiology laboratory in the cold chain. The 

samples were inoculated on 5% blood agar (Oxoid) and 

MacConkey agar (Oxoid) and then incubated for 48 

hours at 37 °C under aerobic conditions and 5% CO2. For 

the isolation of anaerobic bacteria, the swab samples 

were inoculated into Cooked Meat Medium (Oxoid) and 

incubated for 72 hours at 37 °C. An anaerobic 

environment was provided by using an anaerobic jar 

(Merck 1.16387.0001 CE) together with anaerobic gas 

kits (Anaerocult_A® Merck 1.13829 CE). To confirm the 

anaerobic environment, Anaerocult test sticks (Merck 

1.15112.001 CE) with one blue-coloured end were placed 

in the jars. The colony morphology, Gram stain 

appearance, and oxidase, catalase, haemolysis, and 

other biochemical properties of the isolated 

microorganisms were examined, with the results used 

for identification. In addition, PCR testing was used to 

confirm the identification of F. necrophorum [12,13]. 

 

Determination of Clinical Metritis 

The presence of clinical metritis in the uterus was 

determined as described by Şenünver and Nak [14]. 

Accordingly, uterus with symptoms such as cervical 

discharge, asymmetric uterine horns, thick walls, 

oedema, discoloration, increased tone, and a volume 

increase were defined as clinical metritis. These results 

were compared with those of the bacteriological tests. If 

the animals had other infertility and sterility problems, 

they were not included in the study. Animals that were 

clinically healthy and free of other infectious diseases 

were included in the study. Examination was carried out 

as soon as the animals were slaughtered. 

Results 

After evaluating the data, it was determined that the 

bacterial isolation rate from animals with clinical 

metritis was 76.14% (n = 268), while that from animals 

without clinical metritis was 76.81% (n = 106; Table 1). 

The proportions of uterus with 1, 2, 3, 4, and 5 bacterial 

isolates were 48.13%, 33.96%, 15.30%, 2.24%, and 

0.37%, respectively (Table 2). 
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Clinical Metritis (+) (n= 352) Clinical Metritis (-) (n = 138) 

Metritis (+) 

Microbiological 

Isolation (+) 

Metritis (+) 

Microbiological 

Isolation (-) 

Metritis (-) 

Microbiological 

Isolation (+) 

Metritis (-) 

Microbiological 

Isolation (-) 

n % n % n % n % 

268 76.14 84 23.86 106 76.81 32 23.19 

Table 1: Comparison of clinical metritis and microbiological 
results 

Table 2: Mixed bacterial isolation percentage from uterus with 
microbiological isolations (+) 

The isolation rate for T. pyogenes alone from uterus 

with clinical metritis was 27.08% (n = 13). 

Staphylococcus aureus (n = 8, 16.67%) was found to be 

the bacteria with which T. pyogenes isolated most 

frequently with for uterus with clinical metritis, while 

Klebsiella spp. and Pasteurella spp. could not be 

detected (Table 3). 

Bacteria n % 

Trueperella pyogenes in monoculture 13 27.08 

Trueperella pyogenes + Escherichia coli 5 10.42 

Trueperella pyogenes + Staphylococcus aureus 8 16.67 

Trueperella pyogenes + Coagulase (-) Staphylococci 
spp.  

4 8.33 

Trueperella pyogenes + Bacillus spp. 5 10.42 

Trueperella pyogenes + Clostridium spp. 6 12.50 

Trueperella pyogenes + Klebsiella spp. 0 0 

Trueperella pyogenes + Fusobacterium necrophorum 7 14.58 

Trueperella pyogenes + Pasteurella spp. 0 0 

Total 48 100 

Table 3: Evaluation of clinical metritis (+) and Trueperella 
pyogenes (+) uterus  

The isolation rate for F. necrophorum alone from uterus 

with clinical metritis was 28.00% (n = 28). In these 

uteruses, Clostridium spp. (n = 16, 16%) were the bacteria 

with which F. necrophorum co-isolated the most, while 

Klebsiella spp. could not be detected (Table 4). 

The isolation rate for E. coli alone from uterus with 

clinical metritis was 16.51% (n = 18). In these uteri, the 

bacteria that E. coli most co-isolated with were 

coagulase-negative staphylococci (n = 18, 16.51%) and 

Bacillus spp. (n = 18, 16.51%). Staphylococcus aureus (n 

= 4, 3.67%) was the bacteria with which it co-isolated the 

least (Table 5). 

Discussion 

Although culture-based studies have revealed basic 

knowledge on the uterine microbiota of cows, the use of 

molecular techniques to characterize the uterine 

microbiota of cows with metritis and endometritis has 

led to a better understanding of the subject in recent 

years [15]. Results from culture-dependent studies 

indicate that T. pyogenes is a critical pathogen involved 

in the development of clinical endometritis, and Gram-

negative anaerobes such as F. necrophorum, 

Porphyromonas levii, and P. melaninogenica may act 

synergistically with it. Culture-dependent studies also 

indicate that E. coli acts either as the main pathogen or 

as a precursor pathogen that sets the stage for T. 
pyogenes and Gram-negative anaerobes [16]. 

Bacteria n % 

Fusobacterium necrophorum in monoculture 28 28.00 

Fusobacterium necrophorum + Escherichia coli 15 15.00 

Fusobacterium necrophorum + Staphylococcus aureus 8 8.00 

Fusobacterium necrophorum + Coagulase (-) 
Staphylococci spp.  

15 15.00 

Fusobacterium necrophorum + Bacillus spp. 10 10.00 

Fusobacterium necrophorum + Clostridium spp. 16 16,00 

Fusobacterium necrophorum + Klebsiella spp. 0 0 

Fusobacterium necrophorum + Trueperella pyogenes 7 7.00 

Fusobacterium necrophorum + Pasteurella spp. 1 1.00 

Total 100 100 

Table 4: Evaluation of clinical metritis (+) and Fusobacterium  

necrophorum (+) uterus 

Bacteria n % 

Escherichia coli in monoculture 18 16.51 

Escherichia coli + Trueperella pyogenes  5 4.59 

Escherichia coli + Staphylococcus aureus 4 3.67 

Escherichia coli + Coagulase (-) Staphylococci spp. 18 16.51 

Escherichia coli + Bacillus spp. 18 16.51 

Escherichia coli + Clostridium spp. 16 14.68 

Escherichia coli + Klebsiella spp. 6 5.50 

Escherichia coli + Fusobacterium necrophorum 15 13.76 

Escherichia coli + Pasteurella spp. 9 8.27 

Total 109 100 

Table 5: Evaluation of clinical metritis (+) and Escherichia coli  

(+) uterus 

Wang et al. [17] stated that Fusobacterium, which 

causes clinical endometritis in cows, has positive 

correlations with other pathogens such as 

Porphyromonas, Parvimonas, Bacteroides, and 

Helcococcus, and therefore, that Fusobacterium acts 

synergistically with Trueperella, Porphyromonas, 

Parvimonas, and other bacteria to cause clinical 

endometritis suggests cows play a role in the 

microbiological status of uterus. It has been suggested 

that Trueperella and Gram-negative anaerobes 

(Fusobacterium, Bacteroides, and Porphyromonas) 

cause metritis and endometritis synergistically 

[10,18,19]. It is also widely believed that T. pyogenes 

promotes the isolation and colonization of F. 
necrophorum by producing an unknown growth factor 

[20]. It is thought that uterine pathogens interact to help 

each other avoid uterine defence mechanisms and 

facilitate colonization in the endometrium [10,15]. 

Bacteria such as Trueperella spp. and Fusobacterium 

spp. have also been detected in the uterus of heifers and 

even pregnant cows. [21,22]. Collectively, the co-

occurrence of uterine pathogens can be considered to be 

of great importance in the development of uterine 

infections. However, the mechanisms behind the 

synergisms are not fully clarified. Ordell et al. [23] 

- Clinical Metritis (+)  

(n=268) 

Clinical Metritis (-)  

(n=106) 

n % n % 

1 Bacteria isolation 129 48.13 53 50.00 

2 Bacteria isolation 91 33.96 31 29.25 

3 Bacteria isolation 41 15.30 18 16.98 

4 Bacteria isolation 6 2.24 3 2.83 

5≥ Bacteria isolation 1 0.37 1 0.94 

Total 268 100 106 100 
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reported that bacteria were isolated from 76 of 79 

samples taken from cows with acute puerperal metritis. 

In the same study, 68% of the samples had mixed 

isolations, 90% of which included Gram-negative 

bacteria; 45% had at least one Gram-positive bacterial 

species, and in 4 samples, more than four bacterial 

species were isolated. In a study by Werner et al. [12], 

after examining the uterus of 72 cows at 24 ± 1 days 

postpartum, the number of animals for which T. 
pyogenes cultured alone was 13, while 3 had T. pyogenes 

+ E. coli, 1 had T. pyogenes + coagulase-negative 

staphylococci or α-haemolytic streptococci, and 10 had 

T. pyogenes + other bacteria. In the same study, the 

number of animals for which E. coli cultured alone was 

1, while 2 had E. coli + coagulase-negative staphylococci 
or α-haemolytic streptococci, and 15 had E. coli + other 

bacteria. In our study presented here, S. aureus (16.67%) 

was the bacteria with which T. pyogenes co-isolated 

most often in uterus with clinical metritis, while 

Clostridium spp. (16%) co-isolated with F. 
necrophorum, and coagulase-negative staphylococci 
(16.51%) and Bacillus spp. (16.51%) co-isolated with E. 
coli. Our results agreed with some previous studies, but 

there were some differences, possibly due to the 

influence of different conditions (e.g. contamination) on 

the microbiological test results. 

Moges et al. [24] found that the most commonly 

isolated bacteria from cows with clinical endometritis 

was T. pyogenes (25%), followed by Streptococcus spp. 

(20.8%), E. coli (20.8%), S. aureus (12.5%), Klebsiella 

spp. (8.3%), and Campylobacter fetus (4.2%). Another 

study by Takamtha et al. [25] reported the bacterial 

species isolated from cows with clinical endometritis 

were E. coli (24%), Corynebacterium spp. (18%), T. 
pyogenes (14%), Staphylococcus spp. (11%), and 

Streptococcus spp. (9%). In the present study, the rates 

for T. pyogenes, F. necrophorum, and E. coli isolated 

alone from uterus with clinical metritis were 27.08%, 

28.00%, and 16.51%, respectively. As can be seen, our 

data agree with those from previous studies. 

Appiah et al. [26] state that the microbiological status 

of the genital tract should be monitored to better 

understand uterine infections and thus provide more 

appropriate treatments. 

We conclude that it would be beneficial to consider 

mixed infections apart from the bacteria that isolate 

alone during the evaluation of clinical metritis in cows. 
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