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Abstract

One of the important factors in the use of probiotics is the isolation and identification of new strains without drug
resistance with probiotic potential. The aim of this study was to isolate and identify bacteria belonging to the
genus Lactobacillus and evaluate their drug resistance from healthy women referred to the Mehr infertility
treatment clinic of Rasht. 50 samples were prepared and after that they were cultured on MRS agar. Also,
morphological and biochemical identification of the isolates was performed. Sugar fermentation, hemolysis, acid
tolerance and resistance to bile salts tests were performed. Resistance to common antibiotics was examined
phenotypically by the disk diffusion method and MIC determination and the presence of resistance genes in the
isolated lactobacilli were genetically assayed. Finally, the most sensitive strains with probiotic properties were
molecularly identified using the 16SrRNA gene PCR reaction. 12 isolates had grown better and were observed as
gram-positive bacilli in Gram stain. Phenotypic identification confirmed the genus Lactobacillus. Sugar
fermentation test was positive and hemolysis and catalase test was negative for all of isolates. The bacteria were
also able to grow in acidic pH and bile salts. The best isolate in phenotypic methods and molecular analysis lacked
acquired drug resistance genes was identified as Lactobacillus crispatus. By conducting further complementary
Invivo tests on the probiotic properties of this microorganism and its health-promoting effects, it can be used as a
therapeutic supplement for medicinal purposes such as vaginal suppositories.
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Isolation and identification of Lactobacillus species isolated from the vagina of healthy
women and phenotypic and genotypic study of their antibiotic resistance

EXTENDED ABSTRACT

Introduction: The dominant vaginal flora includes species of the genus Lactobacillus. Recent research reports
indicate that LAB strains of Human milk, infant stool, or vaginal fluids may have better survival against
gastrointestinal stressors, making them better candidates for probiotics. The rise of antimicrobial resistance
(AMRY) is a major threat to public health and the economy. In recent years, reports of LAB strains with single or
multiple antibiotic resistance phenotypes have been published, raising concerns about the transfer of these genes
to human and animal pathogens through genetic mechanisms. According to international standards such as EFSA
and FDA standards, the only criterion for the safety of these bacteria is the absence of resistance genes.

This study aimed to identification of the new Lactobacillus isolates with potential of probiotic properties from
human vaginal source, to clarify the possibility of the spread of antibiotic resistance genes and their suitability for
probiotic application, and introduce them as candidates for probiotics and food and drug production.

Material and method: 50 vaginal swab samples were cultured to MRS broth and morphological characteristics
and biochemical tests were used to phonotypical identification of the isolates. Also, acid and bile tolerance test
and the epithelial cell attachment ability performed based on standard protocols.

Determination of antibacterial activity of the isolated Lactobacillus species was performed by a disk diffusion and
macro dilution broth assay based on 2020 standard CLSI protocols. Molecular identification of resistance genes
and the most sensitive isolate were identified by specific PCR amplification of all resistance and 16SrRNA genes
respectively.

Results: 12 isolates were confirmed as lactic acid bacteria based on above-mentioned tests.Resistance to
vancomycin was the most common and was observed in all 12 isolates (100%). Ampicillin resistance was
observed in isolate 5. All isolates were sensitive to kanamycin. Trimethoprim resistance was observed in isolate
7. Penicillin resistance was found in isolate 9. Chloramphenicol resistance was observed in isolate 6. Erythromycin
resistance was positive in the disk diffusion test in all isolates except isolate 11, and broth macrodilution test and
molecular screening also confirmed resistance in only one isolate. Ciprofloxacin resistance was confirmed in 11
isolates. Resistance to gentamicin was observed in 2 isolates and resistance to tetracycline in 3 isolates. Resistance
to erythromycin was observed in 1 case. Resistance to streptomycin was observed in 2 cases. Among the isolated
lactobacilli, 1 case was resistant to rifampin. Isolate E1 was the best strain and sensitive to all antibiotics except
vancomycin and isolates E2 and E3 were the superior ones and only showed resistance to vancomycin and
ciprofloxacin.

Discussion: Probiotic ability of the all isolates in this study was confirmed based on probiotic property
determination tests. Except for 1 isolate, all others showed phenotypic resistance to antibiotics involved in the
inhibition of nucleic acid synthesis (ciprofloxacin) (91/66%). High resistance to this antibiotic family is
considered to be one of the mechanisms of intrinsic resistance. Basically, the drug susceptibility profile is also
very different based on the source of the isolate. In similar studies, all similar species isolated from fermented
foods were sensitive to quinolones, but human isolates (isolated from breast milk and feces) were reported to be
intermediate or resistant to these antibiotics.

High and 100% resistance to the antibiotic vancomycin. Basically, lactobacilli show a very high natural resistance
to glycopeptide antibiotics, which is due to the involvement of chromosomal genes for wall synthesis and
organization through different enzymatic pathways, in the natural wall compared to sensitive bacteria.

Resistance to ampicillin was also seen in three of the studied isolates (75%). This resistance may be of dietary
origin. Lactobacilli susceptible to B-lactam antibiotics are often less resistant to cephalosporins. The physiological
reason for cephalosporin resistance could be due to wall impermeability or the role of a wall-bound autolysins.

All of isolates were susceptible to imipenem, which is in contrast to the results of some other researchers and is
consistent with some that show susceptibility to meropenem. It seems that resistance to this group of antibiotics
is species-specific.

Although no significant resistance to macrolides was observed in this study and only one resistant sample was
observed. According to Wind and Delgado, these resistances could be related to individual differences between
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isolates. However, the type of source (human or food sources) also has a significant effect on the occurrence of
resistance. In the present study, the majority of isolates showed sensitivity to macrolide antibiotics.

More than fifty percent of the studied isolates were resistant to kanamycin (58.33%). In confirmation of the report
of many other researchers, no significant inhibitory effect was observed by aminoglycosides, especially
kanamycin and tobramycin. Gentamicin usually shows a greater inhibitory effect than other aminoglycosides.
However, two isolates also showed resistance to gentamicin. Basically, many lactobacilli are resistant to
aminoglycosides which is often intrinsic and is due to the surface characteristics of the bacteria and the low
penetration of the drug, as well as the lack of a cytochrome-dependent electron transport system in them.

Since tetracycline is one of the most commonly used antibiotics in livestock farming, the expectation of resistance
to it is also high. However, the bacteria studied in this study, like other similar studies showed high sensitivity to
tetracycline (75%). It seems that the incidence of this resistance is lower in isolates from food sources and milk
and higher in feces, which in turn raises the importance of the source of strain isolation. It seems that resistance
to nucleic acid synthesis inhibitors such as trimethoprim and Sulfonamides such as co-trimoxazole are also
intrinsic to lactobacilli. Because these antibiotics inhibit the enzyme dihydrofolate reductase dihydropteroide acid
synthetase, and changing the permeability of the wall to the above antibiotics. Among the three isolates studied,
isolate E1 was the best isolate with probiotic properties without any acquired resistance. Molecular analysis
indicated the best strain is lactobacillus crispatus. Considering its valuable probiotic properties, it is recommended
as a candidate for use as a supplement to probiotic treatment such as combined vaginal suppositories after
complementary Invivo tests.
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