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Abstract

Genital infections of cattle include metritis, purulent vaginal discharge, endometritis, or cervicitis 

which mostly occur during the postpartum period. Inadequate immunological response to bacterial infection, 

failure to eliminate harmful bacteria from the genital tract attracted the scientists to look for an alternative 

and effective antimicrobial therapies. This study aims to in vitro evaluated a new approach through using the 

metabolites of Lactobacillus acidophilus and Lactobacillus plantarum, individually and as a mixture, to 

control  the bacterial species causing genital tract infection in cows. Antibiotic sensitivity and antibacterial 

potential of cell free supernatants prepared from the tested Lactobacilli were assessed using Disc diffusion, 

Well diffusion and Broth micro-dilution assays. the highest bacterial isolates were Staphylococcus spp. (28 

%), followed by Pseudomonas spp. (22.7 %), Escherichia coli (18.3 %), Sphingomonas spp. (17.1 %), 

Kocurea spp. (8.6 %), and Granulicatella spp. (5.2 %). All isolates were sensitive to Gentamicin, then 

Ampicillin while all bacterial isolates were resistant to Metronidazole and Cloxacilin. We identified that the 

best antibiotic activity against the isolated bacteria; Escherichia coli, Staphylococcus spp., Pseudomonas 

spp., Sphingomonas spp., Kocurea spp. and Granulicatella spp. were Cefotaxim, Ampicillin, Gentamycin, 

Cefotaxime, Gentamycin, Cefotaxime, Cefotaxime and Ampicillin, respectively. In regards to CFS potential, 

Lactobacillus acidophilus was more effective, than the other tested Lactobacilli spp. against Escherichia 

coli. In addition, we found that Lactobacillus acidophilus and Lactobacillus plantarum CFS were more 

effective, than using them as a mixed, against isolated species; Staphylococcus lentus, Granulicatella spp., 

Pseudomonas spp., and Kocuria spp. while No MIC50 was observed even high concentration of the tested 

Lactobacilli CFS at 50 % was used against Sphinomonas spp. 1 and 2. However, the mean value ± SD 

showed a significant differences (p<0.05) in bacterial growth inhibition when several concentrations of CFS 

of L. acidophilus was applied. 
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1. Introduction 

High reproductive performance is a factor 

that affects the productivity of dairy and beef cows 

and is essential to keep farms economically viable. 

Inadequate nutrition, ineffective reproductive  

 

*Corresponding author: Likaa H. Khamees 

management, and a poor energy balance during 

the postpartum period are some of the 

multifactorial causes of poor reproductive 

efficiency. These factors might negatively affect 

the immune system and open the door for 

pathogen invasion. Clinical and subclinical 
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endometritis (SEM) in cows are the key factors 

contributing to adverse impact on fertility. A 

higher rate of infertility and the prevalence of 

(SEM) harm cows (Ricci et al., 2017). 

 

Involution includes both the significant 

endometrial healing, which is essential and the 

typical inflammation of the uterus. The innate 

immune defense, which serve as the uterus' 

primary form of defense mechanism, may be 

defeated by the proliferation of pathogenic 

bacteria and the intensity or length of 

inflammation, that worsen rather than improve 

fertility (Overton and Fetrow, 2008). 

 

For the clinical Endometritis, a frequent 

reproductive condition in female domestic 

animals, range from no influence on fertility to the 

sterilityand having a negative effect on the 

reproduction system (Amiridis et al., 2003).  Up to 

half of dairy cows may experience at least one of 

Metritis, purulent vaginal discharge, Endometritis, 

or Cervicitis during the postpartum period. 

Inadequate immunological response to bacterial 

infection, failure to eliminate harmful bacteria 

from the genital tract, or persistent inflammation 

that impairs reproductive function (LeBlanc, 

2014).  

 

Antibiotics have been used for long time to 

control such infection, however, bacterial 

infection recurrence and antibiotic resistance were 

reported in several studies. There is a drive to 

create adaptable antimicrobial medicines with 

minimal resistance-inducing potential in addition 

to employing traditional antibiotics to treat these 

illnesses (Roope et al., 2019).  

 

Other investigations have shown that 

lactobacillus, which is a component of the healthy 

cows' vaginal normal flora, acts as a strong 

microbiological barrier against genital infection by 

sticking to their attachment to the epithelium and 

producing inhibitors (Niu et al., 2019).  

 

Vaginal Lactobacilli prevent the growth of 

genitourinary pathogenic microorganisms through 

competitive exclusion of pathogens, stimulation of 

the host immune system, and production of 

specific antibacterial substances, such as acetic 

and lactic acids, hydrogen peroxide, and 

antimicrobial peptides (Charteris et al., 2001).  

 

This study comes to investigate a  new 

approach to control the genital infections in cows 

through evaluation the antimicrobial potential of 

Lactobacillus acidophilus and Lactobacillus 

plantarum, individually and as a mixture, against 

the bacterial species isolated from genital tract in 

cows.  

 

2. Materials and Methods 

Isolation and Identification of bacteria 

Bacterial colonies, which grew for 24 - 36 

hours at 37 ᵒC aerobically, were identified as 

discrete on MacConkey, EMB, and Blood agar. 

The isolates were examined macroscopically 

(McFaddin, 2000), microscopically and used 

appropriate biochemical tests (Harley and 

Prescott, 1996). To confirm bacterial identification 

based on their biochemical reactions, the VITEK2 

system was utilized (Varghese and Joy, 2014) . 

VITEK System to Identification of Bacteria  

Bacterial identification were confirmed 

using VITEK System according to Chatzigeorgiou 

et al. (2010). Briefly, the bacterial isolates were 

adjusted to a 0.50 McFarland inoculum. The 

manufacturer's instructions were followed to 

performed the diagnosis procedure. A bacterial 

suspension was prepared in normal saline from the 

stock cultured bacteria grown for 24 hours. A bout 

(1 - 2 ×108  CFU/ml) of suspension was prepared. A 

pure single colony was taken from the bacteria and 

diluted in 3 milliliters of saline solution in a sterile 

tube placed on a special stand. The solution was 

measured using the VITEC 2 DENSICHEK so that 

turbid is equal to the McFarland constant 0.5 which 

is equivalent to x 1.5 cells/ml 10⁸. The bacterial 

dilutions were transferred into the VITEK 2 

Cassette for Gram negative bacteria VITEK 2 

Cassette was placed in the device and the bacteria 

were diagnosed according to their reaction to 64 

biochemical tests after 4 - 8 hours incubation. 
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Antimicrobial Sensitivity Test 

Antimicrobial susceptibility test was 

performed according to (CLSI, 2006) using disk 

diffusion susceptibility method. The disks 

diffusion susceptibility method is a practical and 

simple protocol. The test is done following kirby 

Bauer method (Bauer, 1966). A 3 - 5 overnight 

grown colonies of bacterial species were 

suspended in normal saline to obtain (1 - 2 × 106 

CFU/ml. The diluted bacterial suspension was 

spread with a sterile swab into surface of Mueller-

Hinton agar plate at three directions. Then, rotate 

the swab plate to absorb any excess liquid. The 

agar plate was left to stay at room temperature for 

at least three to five minutes. The antibiotic discs 

were placed on the inoculated agar surface plates 

and, then, the plates were incubated at 35 ⁰C for 

37 hours under aerobic conditions. The zones of 

growth inhibition that around each of the 

antibiotic discs were calculated at the nearest 

millimeter and then the zone diameters of each 

drugs were interpreted using the parameter 

published by the Clinical and Laboratory 

Standards Institute (CLSI). The category of 

susceptibility (susceptible, intermediate, or 

resistant) was explained. The zone sizes were 

compared with standard criteria of CLSI (2018). 

Minimum Inhibitory Concentration (MIC) 

Broth-microdilution method was used was 

used to determine MIC50 of Cell Free Supernatants 

(CFS) prepared from tested Lactobacilli following 

(Elshikh et al., 2016). In regards to Lactobacilli 

species and their CFS, they were activated in 

sterile tubes with MRS broth, incubated at 37 ºC 

for 24 to 48 hours, aerobically. After incubation, 

the bacterial cells were precipitated by 

centrifugation (5500 rpm, 15 min, at 4 ᵒC). The 

CFS was prepared and filtered using syringe filter 

0.22 µm to get a sterile CFS. The overnight 

growth of bacterial isolates was activated in sterile 

tubes with Brain heart infusion broth (BHI) and 

incubated under aerobic and anaerobic conditions 

at 37 ᵒC for 24 to 48 hours. Then, the pathogenic 

isolates were diluted by BHI to achieve about 106 

CFU/ml of bacterial cell count. Using 96 well 

micro plate, the lactobacilli CFS was diluted into 

micro plate with BIH, the concentration ranged 

from 50 % - 6.25 %. The first row of wells was 

filled 200 µl of various concentrations of CFS 

only, as a negative controls. The positive control 

including 100 µl BHI broth inoculated with 100 µl 

bacterial growth dilution. Then, 100 µl of diluted 

bacterial growth (106 CFU/mL) were added into 

these wells containing pre-determined 

concentrations of Lactobacilli CFS. All micro 

plates were incubated it at 37 ºC for 24 hrs. The 

micro plate reader (ELISA reader) was used to 

identified the MIC50 of CFS. MIC50 is defined as 

the lowest concentration of antimicrobial agent 

that inhibit 50 % of bacterial growth (CLSI, 2018), 

which was measured by micro plate reader. 

 

3. Results 

Isolation of Bacterial Strains from the 

Collected Samples 

From a total of 81 samples collected from 

cattle with genital infection, the highest bacterial 

isolates were Staphylococcus spp. (28 %), 

followed by Pseudomonas spp. (22.7 %), 

Escherichia coli (18.3 %), Sphingomonas spp. 

(17.1 %), Kocurea spp. (8.6%), and 

Granulicatella spp. (5.2 %) (Table - 1). 

 

Bacterial susceptibility test to Antimicrobial 

agents 

Antibiotics Activity Test with Isolated Bacteria 

In this study, all isolates were sensitive to 

Gentamicin, then Ampicillin. The isolates; 

Escherichia coli (3), Staphylococcus, 

Pseudomonas, Sphingononas (1 and 2), Kocurea, 

and Granulicatella were sensitive to 

oxytetracycline but Escherichia coli (1, 2, 4) were 

resistant. Furthermore, we identified that 

Escherichia coli (1, 2, 3 and 4), Pseudomonas, 

Sphingomonas (1 and 2), Kocurea, and 

Granulicatella were sensitive to cefotaxime but 

Staphylococcus spp. was resistant to it. In regards 

to cefixim, Escherichia coli (1, 2, 3 and 4), 

Shingomonas (1), Kocurea, and Granulicatella 

were sensitive while Staphylococcus, 

Pseudomonas, and Sphingomonas spp. (2) were 
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resistant to it. We observed that Staphylococcus, 

Sphingomonas (1 and 2), and Granulicatella spp. 

were sensitive to clindamycin while Escherichia 

coli (1,2,3, and 4), Pseudomonas, and Kocurea. 

spp. was resistant to it. All bacterial isolates were 

resistant to Metronidazole and Cloxacilin (Table - 

2). 

 

Table – 1: Numbers and percentages of Bacterial isolates in this study 

Bacterial Isolates Number of Isolates (%) 

Staphylococcus spp. 75 (28 %) 

Pseudomonas spp. 61 (22.7 %) 

Escherichia coli 49 (18.3 %) 

Sphingomonas spp. 46 (17.1 %) 

Kocurea spp. 23 (8.6 %) 

Granulicatella spp. 14 (5.2 %) 

Total 268 (100 %) 

  

Table - 2: Bacterial susceptibility to the tested Antibiotic discs 

DA2 CX5 CFM-5 CTX-30 TE-10 MET-30 CN-10 AMP10 Bacterial species 

R R S S R R S S E. coli 1 

R R S S R R S S E. coli 2 

R R S S S R S S E. coli 3 

R R S S R R S S E. coli 4 

S R R R S R S S Staphylococcus spp. 

R R R S S R S S Pseudomonas spp. 

S R S S S R S S Sphingomnas spp.1 

S R R S S R S S Sphingomonas 2 

R R S S S R S S Kocoria 

S R S S S R S S Granulicatella 

 

The data showed that the best antibiotic 

action on Escherichia coli Type 1, 2, 3, and 4 was 

Cefotaxim and the best antibiotic action on 

Staphylococcus spp. was Ampicillin. Moreover, 

the typical antibiotic action on Pseudomonas spp. 

was Gentamycin while best antibiotic action 

against Sphingomonas type 1 was noticed in 

Cefotaxime. Gentamycin and Cefotaxime were the 

best antibiotic action on Shingomonas type 2 and 

Kocurea spp., respectively whereas Cefotaxime 

and Ampicillin were effective against 

Granulicatella spp.  

 

 

Antimicrobial Potential of CFS Prepared from 

Tested Lactobacilli 

 

The bacteriostatic potential of CFS derived 

from selected local Lactobacilli spp. 

(Lactobacillus acidophillus and Lactobacillus 

plantarum) were evaluated using well diffusion 

assay against the growth of isolated bacteria 

causing genital infection in the cattle (Table - 3). 
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Table - 3: The zone of bacterial growth inhibition (in mm) treated with Lactobacilli CFS 

 

 

 

 

 

 

 

 

 

 

 

 

 

Determination of MIC50 Assay 

  The MIC was performed to determine of 

the minimum dilution of a test antimicrobial agent 

that gives 50 % inhibition of bacterial growth. 

Table - 4 showed that the MIC50 of L. 

acidophillus CFS against Isolated Escherichia coli 

species. The MIC50 value was 50 % against 

Escherichia coli 1, E. coli 2, E. coli 4, inhibited 

67.6%, 63.7%, and 67.2 % of bacterial growth, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

respectively. While MIC50 value was 25 % 

against E. coli 3, the more sensitive isolates, 

prevented 55.5% of the bacterial growth. The 

mean value ± SD showed a significant differences 

(p<0.05) in bacterial growth inhibition when 50 % 

of CFS of L. acidophillus was applied in 

comparison to the different dilutions used in this 

study. 

 

Table – 4: MIC values of Lactobacillus acidophilus CFS vs bacterial growth inhibition 

MIC % 

CFS concentration 50% 25% 12.5% 6.25% 

Lactobacillus 

acidophilus 

E. coli 1 
67.6580±2.41836 

aa 

2.6022±1.68234 

bc 

4.1264±1.31432 

bb 

0.9665±1.26175 

ba 

E. coli 2 
63.7063±.09890 

aa 

7.0629±.49448 

bb 

4.3706±1.33510 

bcb 

1.4685±1.87903 

ca 

E. coli 3 
61.1021±.45842 

aa 

55.5511±.74493 

ba 

11.6694±1.60446 

ca 

1.2561±1.66176 

da 

E. coli 4 
67.2062±9.05654 

aa 

9.7818±.89570 

bb 

6.4391±.74642 

bcb 

3.9761±4.03066 

da 

 The different capital letters horizontally refers to significant variations at (P ≤ 0.05) 

The different small letters vertically refers to significant variations at  (P ≤ 0.05) 

 

 

 

 

 

 

 

 

L.planterum L. acidophillus Bacterial spp. 

- - E. coli 1 

- - E. coli 2 

- - E. coli 3 

- - E. coli 4 

7 - Staphylococcus spp. 

12 16 Pseudomonas spp. 

- - Sphingomnas spp.1 

- - Sphingomonas 2 

22 26 Kocoria 

14 18 Granulicatella 
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Table - 5 showed that the MIC50 of 

Lactobacillus plantarum CFS against isolated E. 

coli species. The MIC50 value of Lactobacilli 

CFS was determined only against E. coli 3, was 50 

%, inhibited 52.1 % of bacterial cells. No MIC50 

was observed even high concentration of              

L. plantarum CFS was used against E. coli 1, E. 

coli 2, E. coli 4. However. The mean value ± SD 

showed a significant differences (p<0.05) in 

bacterial growth inhibition when several 

concentrations of CFS of L. plantarum was 

applied, in comparison to controls used in this 

study. Also, there were significant differences 

among in the growth inhibition of different 

serotypes of bacteria. 

 

Table - 6 showed that the MIC50 of 

Lactobacillus Mixed CFS against Isolated E. coli 

species. The MIC50 value of Lactobacilli CFS 

was determined only against, E. coli 2, E. coli 3, 

and E. coli 4, which was 50 %, inhibited 59.7 %, 

58.2 %, 59.2 %, respectively.  While No MIC50 

was observed even high concentration of 

Lactobacillus Mixed CFS was used against E. coli 

1. The mean value ± SD showed a significant 

differences (p<0.05) in bacterial growth inhibition 

when several concentrations of CFS of 

Lactobacillus Mixed was applied, in comparison 

to controls used in this study. Also, there were 

significant differences among in the growth 

inhibition of different serotypes of bacteria. 

 

Table – 5: MIC values of Lactobacillus plantarum CFS vs bacterial growth inhibition 

MIC% 

CFS concentration 50% 25% 12.5% 6.25% 

Lactobacillus 

plantarum 

E. coli 1 
5.0494±2.84561 

ab 

2.2399±1.55703 

abb 

1.6705±.85905 

bcb 

0.5315±.53691 

ba 

E. coli 2 
5.6597±.26503 

ab 

3.6732±2.86235 

abb 

1.8741±.53007 

bcb 

0.7496±0.001 

ba 

E. coli 3 
52.1930±.84582 

aa 

9.4099±.00000 

Ba 

7.0973±1.91720 

bca 

3.4689±4.22911 

ca 

E. coli 4 
2.5680±1.70902 

ab 

2.3792±.16022 

Ab 

1.0952±1.12154 

ab 

0.8308±.96132 

aa 

 The different capital letters horizontally refers to significant variations at (P ≤ 0.05) 

The different small letters vertically refers to significant variations at (P ≤ 0.05) 

 

Table - 6: MIC values of Lactobacillus Mixed CFS vs bacterial growth inhibition 

MIC% 

CFS concentration 50% 25% 12.5% 6.25% 

Lactobacilli 

Mixed 

E. coli 1 
49.3553±2.73523 

ab 

6.4112±.25326 

bc 

5.8023±.10130 

bb 

3.6533±1.51957 

ba 

E. coli 2 
59.7299±.93040 

aa 

9.9723±1.37112 

bb 

4.5360±.24484 

cb 

0.4848±.68556 

db 

E. coli 3 
58.2569±1.35642 

aa 

49.1660±1.94617 

ba 

9.2994±.29487 

ca 

0.7506±.47180 

db 

E. coli 4 
59.2661±9.69716 

aa 

3.1505±.78626 

bc 

0.8154±0.62901 

bc 

0.6301±.89109 

bb 

 The different capital letters horizontally refers to significant variations at (P ≤ 0.05) 

The different small letters vertically refers to significant variations at (P ≤ 0.05) 
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Table - 7 showed that the MIC50 of L. 

acidophilus. Lactobacillus CFS against isolated 

species; Staphylococcus lentus, Granulicatella 

spp., Pseudomonas spp ., and Kocuria spp. The 

MIC50 value of Lactobacilli CFS was determined 

only against Granulicatella spp., Pseudomonas 

spp., and Kocuria spp., which was 50 %, 25 %, 25 

%, respectively inhibited 59.7 %, 56.03 %, and 

63.3 %, respectively. While No MIC50 was 

observed even high concentration of L. 

acidophilus CFS was used against Staphylococcus 

lentus. The mean value ± SD showed a significant 

differences (p<0.05) in bacterial growth inhibition 

when several concentrations of CFS of                  

L. acidophilus was applied, in comparison to 

controls used in this study. Also, there were 

significant differences among in the growth 

inhibition of different serotypes of bacteria. 

Pseudomonas spp. was the most sensitive isolate 

to Lactobacilli CFS at 6.25 %. 

 

Table - 8 showed that the MIC50 of L. 

plantarum CFS against isolated species; 

Staphylococcus lentus, Granulicatella spp., 

Pseudomonas spp., and Kocuria spp. The MIC50 

value of Lactobacilli CFS was determined only 

against Granulicatella spp., Pseudomonas spp., 

and Kocuria spp., which was 50 %, 25 %, 25 %, 

respectively inhibited 71.2 %, 60.5 %, and 68.4 % 

respectively. While No MIC50 was observed even 

high concentration of Lactobacillus plantarum 

CFS was used against Staphylococcus lentus. The 

mean value ± SD showed a significant differences 

(p<0.05) in bacterial growth inhibition when 

several concentrations of CFS of L. plantarum was 

applied, in comparison to controls used in this 

study. Also, there were significant differences 

among in the growth inhibition of different 

serotypes of bacteria. Pseudomonas spp. was the 

most sensitive isolate to Lactobacilli CFS 6.25 %. 

Table – 7: MIC values of Lactobacillus acidophilus CFS vs Bacterial growth inhibition 

MIC % 

CFS concentration 50 % 25 % 12.5 % 6.25 % 

Lactobacillus 

acidophilus 

Staph. lentus 
9.0965±3.21610 

ac 

1.3215±1.08652 

bc 

0.4917±0.08692 

bd 

0.2459±0.26076 

bd 

Granulicatella 

spp. 

69.3069±.00000 

ab 

27.7228±.00000 

bb 

14.8515±2.80042 

cc 

8.4158±4.90074 

dc 

Pseudomonas 

spp. 

81.8966±2.43830 

aa 

56.0345±3.65745  

ba 

46.5517±.001 

ca 

38.7931±1.21915 

da 

Kocuria spp. 
82.1429±2.52538 

aa 

63.3929±6.31345  

ba 

31.6964±6.94480 

cb 

22.7679±0.63135 

db 

 
The different capital letters horizontally refers to significant variations at (P ≤ 0.05) 

The different small letters vertically refers to significant variations at (P ≤ 0.05) 

 

Table - 9 showed that the MIC50 of 

Lactobacillus Mixed Lactobacillus CFS against 

isolated species; Staphylococcus lentus, 

Granulicatella spp., Pseudomonas spp., and 

Kocuria spp. The MIC50 value of Lactobacilli 

CFS was determined only against Pseudomonas 

spp., and Kocuria spp., which was 25 % for both 

of them inhibited 52.9 % and 72.8 % respectively. 

While No MIC50 was observed even high 

concentration (50 %) of Lactobacillus Mixed CFS 

was used against Staphylococcus lentus and 

Granulicatella spp. The mean value ± SD showed 

a significant differences (p<0.05) in bacterial 

growth inhibition when several concentrations of 

CFS of Lactobacillus Mixed was applied, in 

comparison to controls used in this study. Also, 

there were significant differences among in the 

growth inhibition of different serotypes of 

bacteria. Kocuria spp. was the most sensitive 

isolate to Lactobacilli CFS at 6.25 %. 
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Table - 8: MIC values of Lactobacillus plantarum CFS vs bacterial growth inhibition 

MIC % 

CFS Concentration 50% 25% 12.5% 6.25% 

Lactobacillus 

plantarum 

Staph. lentus 
11.3651±1.63826 

ac 

2.1603±.39849 

ac 

0.6262±0.26566 

ab 

0.3131±0.26566 

ab 

Granulicatella 

spp. 

71.2766±3.00897 

ab 

31.9149±3.00897  

bb 

14.3617±8.27465 

cb 

4.2553±4.51345 

cb 

Pseudomonas 

spp. 

89.0000±7.07107 

aa 

60.5000±3.53553  

ba 
46.5000±2.12132 bca 

43.0000±5.65685 

ca 

Kocuria spp. 
96.2185±.59421 

aa 

68.4874±4.15945   

ba 

39.0756±5.34787 

ca 

34.0336±7.72470 

ca 

 The different capital letters horizontally refers to significant variations at (P ≤ 0.05) 

The different small letters vertically refers to significant variations at (P ≤ 0.05) 

 
Table – 9: MIC values of Lactobacillus Mixed CFS vs bacterial growth inhibition 

MIC% 

CFS  concentration 50% 25% 12.5% 6.25% 

Lactobacilli 

Mixed 

Staph. lentus 
4.4362±2.35267 

ad 

1.0474±.43568 

ad 

0.5853±.04357 

ab 

0.3389±0.39211 

ab 

Granulicatella 

spp. 

47.2727±8.99954 

ac 

22.7273±8.99954 

bc 

12.2727±3.21412 

bcb 

4.5455±6.42824 

cb 

Pseudomonas 

spp. 

65.8416±3.50053 

ab 

52.9703±0.70011 

abb 

48.5149±2.80042 

ba 

31.1881±17.50264 

ca 

Kocuria spp. 
90.9483±0.60957 

aa 

72.8448±0.60957 

ba 

46.5517±3.65745 

ca 

37.5000±11.58192 

ca 

 The different capital letters horizontally refers to significant variations at (P ≤ 0.05) 

The different small letters vertically refers to significant variations at (P ≤ 0.05) 

 

Table - 10 showed that the MIC50 of L. 

acidophilus CFS against isolated species of 

Sphinomonas. No MIC50 was observed even high 

concentration of L. acidophilus CFS at 50% was 

used against Sphinomonas spp. 1 and 2. However, 

the mean value ± SD showed a significant 

differences (p<0.05) in bacterial growth inhibition 

when several concentrations of CFS of L. 

acidophilus was applied, in comparison to controls 

used in this study. Also, there were significant 

differences among in the growth inhibition of 

between two serotypes of bacteria (Sphinomonas 1 

and Sphinomonas 2). Sphinomonas spp.1 was the 

most sensitive isolate to Lactobacilli CFS at 6.25 

% 

 

Table – 11 showed that the MIC50 of L. 

plantarum CFS against Isolated species of 

Sphinomonas. No MIC50 was observed even high 

concentration of L. plantarum CFS at 50 % was 

used against Sphinomonas spp. 1 and 2. However, 

the mean value ± SD showed a significant 

differences (p<0.05) in bacterial growth inhibition 

when several concentrations of CFS of L. 

plantarum was applied, in comparison to controls 

used in this study. Also, there were significant 

differences among in the growth inhibition of 

between two serotypes of bacteria (Sphinomonas 1 

and Sphinomonas 2). Sphinomonas spp. 2 was the 

most sensitive isolate to Lactobacilli CFS at 6.25 

%. 
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Table – 10: MIC values of Lactobacillus acidophilus CFS vs bacterial growth inhibition 

MIC % 

CFS concentration 50% 25% 12.5% 6.25% 

Lactobacillus 

acidophilus 

Sphinomonas 

spp.1 

37.6543±6.11080 

aa 

18.5185±3.49189 

ba 

11.1111±5.23783 

ca 

5.5556±13.09457 

da 

Sphinomonas 

spp.2 

10.4478±.00000 

ab 

5.2239±3.16615 

bb 

2.2388±1.05538 

cb 

1.4925±.001 

cb 

 The different capital letters horizontally refers to significant variations at ( P ≤ 0.05) 

The different small letters vertically refers to significant variations at ( P ≤ 0.05) 

 

Table – 11: MIC values of Lactobacillus plantarum CFS vs bacterial growth inhibition 

MIC% 

CFS concentration 50% 25% 12.5% 6.25% 

Lactobacillus 

plantarum 

Sphinomonas 

spp.1 

41.6667±2.61891 

aa 
26.3889±16.36821 ba 

9.7222±9.82093 

cb 

1.3889±0.65473 

db 

Sphinomonas 

spp.2 

28.9855±2.04958 

ab 

28.2609±1.02479 

aa 

20.2899±8.19834 

ba 

5.0725±3.07438 

ca 

 The different capital letters horizontally refers to significant variations at ( P ≤ 0.05) 

The different small letters vertically refers to significant variations at ( P ≤ 0.05) 

  

Table - 12: MIC values of Lactobacillus Mixed CFS vs bacterial growth inhibition 

MIC% 

CFS  concentration 50% 25% 12.5% 6.25% 

Lactobacilli 

Mixed 

Sphinomonas 

spp.1 

48.2353±3.32756 

aa 

44.7059±.002 

aa 

36.4706±8.31890 

ba 

13.5294±0.83189 

ca 

Sphinomonas 

spp.2 

25.0000±2.52538 

ab 

16.9643±6.31345 

bb 

7.1429±5.05076 

cb 

3.5714±5.05076 

cb 

 The different capital letters horizontally refers to significant variations at  P ≤ 0.05) 

The different small letters vertically refers to significant variations at (P ≤ 0.05) 

 

Table – 12 showed that the MIC50 of 

Lactobacillus Mixed CFS against Isolated species 

of Sphinomonas. No MIC50 was observed even 

high concentration of Lactobacillus Mixed CFS at 

50 % was used against Sphinomonas spp. 1 and 2. 

However, the mean value ± SD showed a 

significant differences (p<0.05) in bacterial 

growth inhibition when several concentrations of 

CFS of Lactobacillus Mixed was applied, in 

comparison to controls used in this study. Also, 

there were significant differences among in the 

growth inhibition of between two serotypes of 

bacteria (Sphinomonas 1 and Sphinomonas 2). 

Sphinomonas spp. 2 was the most sensitive isolate 

to lactobacilli CFS at 6.25 %. 

 

4. Discussion 

To the researcher`s knowledge no previous 

studies on the uterine bacteria regarding 

Endometritis cases have been undertaken within 

Iraqi herds, very little is known about the bacterial 

populations that predominate in Iraq. 

Antimicrobial therapy is therefore being used with 

poor understanding of the etiological agents being 

treated and their susceptibility to antimicrobial 

therapies. In this report, the antibiotics 

susceptibility of the isolated bacteria was 

evaluated. In this study, all isolates were sensitive 

to Gentamicin, then Ampicillin while all bacterial 

isolates were resistant to Metronidazole and 

Cloxacilin. We identified that the best antibiotic 
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activity against the isolated bacteria; E. coli, 

Staphylococcus spp., Pseudomonas spp., 

Sphingomonas spp., Kocurea spp. and 

Granulicatella spp. were Cefotaxim, Ampicillin, 

Gentamycin, Cefotaxime, Gentamycin, 

Cefotaxime, Cefotaxime and Ampicillin, 

respectively. 

As alternative to antibiotics, the 

antimicrobial potential of Lactobacilli Cell Free 

Supernatant CFS (L. acidophilus, and L. 

plantarum) was noticed against the viability of 

bacterial species isolated from cattle with genital 

infections.  

           There is a growing interest in the 

microbiota of the reproductive tract of dairy cows. 

Studies in this field are fundamental for 

knowledge of the most frequent pathogens that 

can cause uterine diseases and affect the fertility 

of dairy cows. More studies will also contribute to 

new therapies focused exclusively on the main 

microorganisms associated with uterine diseases. 

Previously, the uterus was believed to be sterile 

during pregnancy and contaminated with non-

specific bacteria after parturition (Paiano et al., 

2022). However, evidence from different studies 

now suggests that the uterus is not sterile, but 

specific microorganisms are adapted to the 

endometrium and can also influence the uterine 

cells present in the microenvironment. Modern 

culture-independent molecular methods focused 

on sequencing have also widened our present 

understanding of the microbiome of the uterus in 

cattle with Metritis, Pyometra, and Endometritis 

(Appiah et al., 2020).  The antibacterial properties 

of Lactobacilli species had created interest in their 

use as cleaning agents, biocides, and antimicrobial 

agents, Lactobacilli are being released into the 

environment and this raises concerns about their 

effects on microbes in the receiving ecosystems. 

Our study demonstrated that the technique used 

for culture and identification of microorganisms 

present in the uterine environment made it 

possible to isolate a large diversity of bacterial 

species, aerobic and anaerobic. However, we 

cannot rule out the probability of false-negative 

results. 

             The Minimum Inhibitory Concentration 

(MIC) assay, which quantifies the threshold for 

growth inhibition in suspensions of bacteria, 

(MIC) assay allows the determination of the 

minimum dilution of a tested antimicrobial that 

produce inhibition in the bacterial growth. This 

study reported the significance of using CFS of 

lactobacilli as alternative antibacterial against 

pathogenic bacteria were isolated from genitalia. 

The mean value ± SD are seen respectively 

in the tables mentioned in the results showed 

significant difference (p<0.05) in the pathogenic 

bacterial growth inhibition when different 

concentrations of the tested lactobacilli were used. 

This study concluded that the majority of bacterial 

contaminants isolated from the vaginal samples of 

cattle are Staphylococcus spp., Pseudomonas spp., 

E.coli, Sphingomonas spp., Kocurea spp. and 

Granulicatella spp. which showed a considerable 

resistance to the many antibiotics investigated in 

this study. Lactobacillus spp. produce several 

natural antimicrobial molecules making them 

attractive candidates for preventing the pathogenic 

growth. 
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