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A b s t r a c t  
  

The use of specialized animal breeds of agricultural species is often accompanied by a de-

crease in reproductive success. In dairy cattle breeding, the number of service-period days, artificial 

insemination procedures per pregnancy, and the frequency of pregnancy losses are increasing 

(S.V. Guskova et al., 2014). Accumulated data on obtaining embryos by in vivo and in vitro methods 

and their transplantation indicate a significant level (30-60 %) of embryo losses (P.J. Hansen, 2020). 

The reasons for low rates in reproductive technologies are diverse and associated with both biotic and 

abiotic factors, and one of the key factors of embryo losses may be the imbalance of microbial com-

munities in the reproductive system sections of both female donors and recipients. The study of the 

microbiota composition of various departments and systems of the multicellular organism has recently 

become an increasingly dominant topic in the scientific literature. Modern methods of microbial iden-

tification, e.g., metagenomic sequencing, reveals great microbial diversity in various anatomical de-

partments of macroorganisms. The accumulated data show the microbial composition, dynamics in 

the organs of the reproductive system, and its relationship with the reproduction of mammals, repro-

ductive success, the course of pregnancy, the prognosis of the possibilities of pathological processes. 

The review focuses on the impact of microbiota on the success of reproductive technologies, e.g., in 

vitro fertilization, embryo transplantation, and artificial insemination. For example, F. Marco-Jiménez 

et al. (2020) discuss the effect of symbiotic bacteria on fertility and semen quality. The understudied 

nature of this area for mammals and the extreme need for additional research on the microbiota of the 

reproductive tract of farm animals, the results of which will provide insight and insight into the un-

successful and positive outcomes of reproduction, are noted. At the same time, the practical application 

of this information will increase the chances of success in reproductive biotechnology, reduce the costs 

associated with reproduction and therapeutic interventions in the treatment of pathological processes 

of the reproductive system, and open up the possibility of developing and implementing new methods 

such as microbial therapy. Thus, it can be concluded that the microbiota of mammalian reproductive 

system and organs influence the physiological processes of reproduction (R. Koedooder et al., 2019). 

It is clear that by being able to manage microbial communities, humans can increase the chances of 

reproductive success in the reproduction of highly specialized breeds of farm animals (P.J. Hansen, 

2020; R.W. Hyman et. al., 2012; D.E. Moore et. al., 2000).  
 

Keywords: endometrium, microbiota, microbiome, reproductive system, sperm, uterus, re-

productive technology 
 

Livestock reproduction at any livestock is the main technological stage in 

ensuring the success of anima husbandry. The development of progressive tech-

nologies, market economy, and competition provide the transition of most modern 

agricultural enterprises from extensive to intensive development. For this purpose, 

herds are created, consisting of specialized highly productive breeds, and in almost 

every branch of animal husbandry, reproductive biotechnologies, e.g. artificial in-

semination, obtaining embryos by in vivo and in vitro methods, embryo transplan-

tation, etc., are used to reproduce livestock. An increase in the specialization of 

animals in the direction of productivity inevitably leads to a decrease in the po-

tential of their biological characteristics, such as adaptive qualities, reproductive 

longevity, and reproductive success [1, 2]. Recent works aimed at studying the 
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microbial communities of organs and systems of a multicellular organism indicate 

that an imbalance in the composition of the microbiota can lead to negative phe-

nomena and manifest itself in the form of acute pathological processes or a func-

tional disorder in one or more physiological systems of the body. 

All tissues and organs of a multicellular organism are colonized by a co-

existing microbial community, which includes bacteria, viruses, fungi, yeasts, ar-

chaea and protozoa [3]. The diversity of microorganisms within a particular phys-

iological system of a macroorganism is defined as microbiota, i.e. the species com-

position of the microbial community [4]. The prevailing microorganisms is called 

dominant, and each organ or system in a macroorganism has its own characteristic 

composition of microbial associations. Diversity of microorganisms is referred to 

as alpha and beta diversity. Alpha diversity characterizes the average species di-

versity in a sample of interest, while beta diversity reflects the diversity between 

different samples [5]. Components of the microbiota affect both the macroorgan-

ism and each other. The relationship between them can be mutualistic (mutually 

beneficial), commensal and parasitic. The totality of the genomes of these com-

munities is defined as the microbiome [3, 4]. With the advent of methods for 

sequencing the conserved bacterial 16S rRNA gene (6, 7), next-generation se-

quencing (NGS) [8-10], whole genome sequencing (WGS) [11, 12], quantitative 

PCR (qPCR) [13, 14], a large amount of data on new genes, genome organization, 

and bacterial community structures has been obtained. Bioinformatic resources 

such as mothur [15] and Quantitative Insights Into Microbial Ecology (QIIME) 

[16] are available for processing such data. The main function of these information 

systems is to combine the obtained DNA sequences into operational taxonomic 

units (OTU) by various methods [17, 18] using external reference databases - 

Greengenes [19], SILVA [20], Ribosomal Database Project [21]. However, the 

shortcomings associated with the methodological features of research, analysis and 

interpretation of the obtained data can adversely affect the objectivity and quality 

of the results [22-25]. 

At present, the microbiome of various human systems and organs has been 

most studied [5], while the microbial communities of the organs of the reproduc-

tive system of agricultural mammals have not been studied enough. 

The purpose of our review is to analyze current publications on the mi-

crobiota of the reproductive tract, describing the composition of microbial com-

munities in various anatomical regions (vagina, cervix, endometrium and placenta) 

of mammals, and to consider the proposed mechanisms of the relationship be-

tween the abnormal composition of the microbiota of the reproductive organs and 

reproductive success in mammalian agricultural species. . 

Mic rob io t a  and mu l t i ce l l u l a r  o r gan i sm. The accumulated in-

formation about the microbiota of various species and breeds helps to expand our 

understanding of the processes of evolution and domestication. Thus, data have 

been obtained indicating that the most universal indicators of the domestication 

syndrome. i.e. a change in behavioral characteristics (decrease in aggressiveness, 

increase in socialization) [26, 27] and a significant expansion of phenotypic and 

population genetic variability [28] can manifest themselves and be closely related 

to each other. with a friend due to changes in the microbiota of animals formed 

in the same ecological niche together with humans [26]. The microbiota of the 

mammalian gastrointestinal tract has been called the “forgotten organ” [29], and 

its study has become the basis of the theory developed in recent years about the 

role of the microbiota in evolutionary processes [30]. Each mammalian species 

contains an intestinal microbiota, the variability of which is associated with the 

processes of adaptation and diversification of animals, contributing to the possi-

bilities of changing the type of nutrition, phenotypic plasticity, and the work of 



224 

innate and adaptive immunity. The gut microbiota serves as an important target 

for environmental factors and as a selective agent shaping the adaptive evolution 

of the mammalian diet, phenotypic plasticity, gastrointestinal tract morphology, 

and immunity [30]. The concept of the role of interactions between a multicellular 

organism and microbiota in the process of evolution has been called the hologe-

nomic theory of evolution, in which the relationship between them is considered 

as the main target of genomic transformations under the influence of environmen-

tal factors [31]. Comparative analysis of the microbiota of wild and closely related 

domesticated species provides insight into how domestication may have affected 

the composition of microbial associations in farm animals. For example, a com-

parative study of the microbiota of domestic pigs and wild boars showed, in par-

ticular, that some representatives of Enterobacteriaceae, which are considered the 

dominant bacterial groups in the intestinal microbiota of pigs, do not occur in 

wild boars. Interestingly, in recently domesticated wild boars, a corresponding shift 

in the species representation of Enterobacteriaceae was found. Taken together, this 

suggests that the composition and structure of the gut microbiota of domestic pigs 

may reflect the management practices of this livestock sector. It has also been 

shown that in cattle, inoculation with bison rumen content increases protein di-

gestibility and nitrogen retention, but not fiber digestibility, which suggests the 

ability of microbial communities in the gastrointestinal tract of farm animals' an-

cestors to use nitrogen from plant feed mass for amino acid biosynthesis [32]. 

Ongoing microbiome research aims to reveal missing details in pathophys-

iological processes and to explain seemingly random variations in disease severity 

and phenotypic manifestations due to, for example, environmental-geographical 

and forage factors. Thanks to advances in the study of microbial communities, 

important information has been obtained that bacterial dysbiosis can lead, in par-

ticular, to disturbances in the functioning of the nervous system [33, 34]. There is 

evidence suggesting a role for the microbiota in many complex disorders such as 

obesity, cancer and inflammatory bowel disease [35]. It is now known that the gut 

microbiota significantly influences overall host metabolism and immune responses 

[36]. External factors (antibiotics, diet, and geographic location) can have a critical 

impact on the composition of the gut microbiota [37]. 

A similar trend is observed in the microbiota of the reproductive system 

under both physiological and pathological conditions [38]. The reproductive sys-

tem of multicellular organisms is the main structure that determines the reproduc-

tion of a biological object. When studying the microbial communities of the re-

productive organs, in particular in humans, it was shown that the differences be-

tween biosamples within the same physiological system (beta diversity) were sig-

nificantly greater than the differences between samples obtained from the same 

organ (alpha diversity). The vaginal microbiota in mammals was characterized by 

the least alpha diversity with relatively low beta diversity at the genus level, but 

very high diversity among taxonomic units studied due to the predominance of 

lactobacilli. 

It has been established that a symbiotic relationship between the host and 

microorganisms is necessary and disruption of this relationship can lead to a dysbi-

otic state [39, 40]. For example, bacterial vaginosis is characterized by a shift from 

a healthy, low pH values in a lactobacillus-dominated community to an elevated 

pH and a more diverse microbial community [41]. However, shifts between sym-

biosis and dysbiosis and vice versa are still not well understood. 

In farm animals, these issues are very important because they are related 

to reproduction and therefore have significant economic importance, directly af-

fecting the efficiency of livestock production [42]. 
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Mic rob i a l  commun i t i e s  o f  the  r ep roduc t i ve  s y s t em in  f e -

ma le  mammal s. In mammals, the reproductive organs of both females and 

males are systems separated by anatomical or physiological barriers. In females, 

the reproductive tract consists of the following sections: vagina, cervix and uterine 

cavity, uterine horns, oviducts and ovaries. More and more evidence is accumu-

lating, indicating that certain bacterial communities have an unequal impact on 

reproductive health and reproductive success. Thus, a specific microbial compo-

sition has been found in humans, which differs in the parts of the reproductive 

system [3, 43]. It has been found that the number of bacteria localized in the 

endometrium is significantly lower compared to their number in the vagina, sug-

gesting that the cervix acts as a protective barrier to the ascending microbiota [44]. 

The vaginal microbiota can be divided into five (I-V) community state 

types (CSTs), four of which are dominated by lactobacilli. Group I is dominated 

by Lactobacillus crispatus (26.2%), group II by L. gasseri (6.3%), group III by L. 

iners (34.1%), and group V by L. jensenii (5.3%) [45, 46]. In group IV, there is 

no dominance of lactobacilli, but there are many more severe anaerobes [47]. CST 

IV-A is characterized by the presence of some species of Lactobacillus spp. and a 

variety of strictly anaerobic bacteria, the IV-B community combines representa-

tives of the genera Atopium, Prevotella, Sneathia, and Gardnerella [48]. A.Y.K. Al-

bert et al. [49] expanded our understanding of the range of bacterial communities. 

The authors, by changing the methodological approach, found that Gardnerella 

subgroups (CST IV-C and IV-D) predominate in the communities [49]. 

It was found that the vaginal microbiota is dynamic, as the species com-

position of communities undergoes modifications over time. It is known that CST 

IV-B often changes to CST III, but rarely to CST I, CST I often changes to CST 

III or CST IV-A, CST III changes 2 times more often to CST IV-B compared to 

CST IV- A, CST II rarely changes, with no change from CST I to CST II ob-

served, and CST II is relatively stable compared to CST IV-A. 

Differences in microbial composition are also reflected in vaginal pH. CST 

I appears to have the lowest median pH (4.0±0.3), while CST IV has the highest 

pH (5.3±0.6). The difference in pH between different CSTs is most likely due to 

the specific dominance of lactobacilli and the ability of each lactobacillus to pro-

duce lactic acid [50]. 

The vaginal microbiota of non-pregnant healthy women may change de-

pending on a number of characteristics: the periods of the sexual cycle (estrus, 

ovulation, etc.), ethnic origin, ecological and geographical factors х47, 48, 51-53]. 

Hormonal status has a significant impact on the composition of the mi-

crobiota; for example, changes in microbial composition during pregnancy have 

been shown to be a response to increased estrogen levels [54]. 

During pregnancy, the abundance and biodiversity of the vaginal micro-

biota decreases, while closer to childbirth, it returns to a state characteristic of 

non-pregnant women [54, 55]. The predominance of Lactobacillus spp. during 

pregnancy [54, 56] reduces the risk of preterm birth [57] and protects against 

bacterial vaginosis [47]. Without the Lactobacillus spp. dominance, the opportun-

istic microbiota such as Gardnerella or Ureaplasma become abundant, which may 

increase the risk of preterm birth [58]. 

An important property of lactobacilli, which is associated with their ability 

to inhibit the growth of other bacteria, is the production of bacteriocins [57). As 

already noted, lactobacilli synthesize both D- and L-isomers of lactic acid, while 

the macroorganism itself is capable of producing only the L-isomer [48, 50, 59]. 

The main beneficial effect of D-lactic acid is to reduce the activity of matrix 

metalloproteinase (MMP)-8, which allows the cervical plug to maintain integrity 
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and thereby limits the vertical transmission of vaginal bacteria to the uterus. Dac-

tobacteria act as a mechanical barrier, binding to the surface of epithelial cells to 

prevent other bacteria from attaching [60]. 

Microb io ta  and reproduc t ive  hea l t h. The accumulated data sug-

gest that the species and quantitative composition of microbial communities affects 

reproductive health in mammals. For example, infertility problems are often as-

sociated with a decrease in the abundance of lactobacilli in the cervix [61]. The 

presence of certain bacteria (particularly Atopobium vaginae, Ureaplasma vaginae, 
U. parvum, U. urealyticum, and gardnerella) and the reduced frequency of Myco-
plasmateceae species compared with the microbiota in healthy individuals have 

been shown to result in a high prevalence of asymptomatic bacterial vaginosis [62, 

63]. 

In infertility due to infection [61], a decrease in the number of lactobacilli 

and a higher diversity of microorganisms in the cervix were found, with a signifi-

cant increase in the number of detections of Gardnerella vaginalis, Prevotella spp., 

Leptotrichia, Sneathia compared with controls in normal fertility [61, 64]. It has 

been established that bacterial vaginitis is the most common disease of the vagina 

of microbial etiology, described as polybacterial dysbiosis [65], affecting 30% of 

women of reproductive age [66]. Anaerobes, in particular Gardnerella vaginalis, 
Atopobium vaginae, Mobiluncus, Mollicutes, Dialister invisus, Sneathia, Prevotella 

spp., are considered as possible pathogens in bacterial vaginitis [67]. It is noted 

that in this pathology, the bacterial composition of the vaginal microbiota is more 

diverse [68]. It is important to note that bacterial vaginitis is associated with ad-

verse reproductive outcomes such as infertility, miscarriage [69], recurrent preg-

nancy loss [70] and preterm birth [67]. 

Microb io ta  o f  the  reproduc t i ve  sy s tem of  fa rm an imal s  on 

the  example  o f  ca t t l e. The study of the microbiota of the reproductive system 

of farm animals is important for understanding the role of microorganisms in 

pathological processes associated with reproduction. For example, in a study of 

cows with purulent uterine discharge, a significant positive correlation was found 

between the presence of Trueperella pyogenes and clinical endometritis, and be-

tween Escherichia coli, Fusobacterium necrophorum, Prevotella melaninogenica, 

Bacteroides spp. and metritis. In healthy cows, Streptococcus spp., Staphylococcus 
spp. and Bacillus spp. are commonly detected. A study of the bovine uterine mi-

crobiota has shown that the Porphyromonadaceae, Ruminococcaceae and Lachno-
spiraceae families are the most abundant, and the cow can carry a pregnancy 

despite the presence of potentially pathogenic bacteria in the uterus [71]. 

A study of the effect of Trueperella pyogenes on the reproductive function 

of cows showed that with endometritis caused by this pathogen, the frequency of 

successful pregnancy is 47% lower, and the average time for its onset is 57 days 

longer than in healthy cows [72]. Using PCR analysis, it was found that in the 

microbiota of the reproductive organs of cows with metritis and clinical endome-

tritis, Escherichia coli acts as a precursor pathogen that predisposes cows to infec-

tion with F. necrophorum associated with metritis and T. pyogenes associated with 

clinical endometritis. 

Metagenomic sequencing has expanded the knowledge of the bovine uter-

ine microbiota. It has been established that in cows, bacteria are present in the 

uterus even before calving. In animals with developing metritis and healthy indi-

viduals, the structure of microbial associations is identical until the 2nd day of the 

postpartum period, after which the microbial community of the uterus of individ-

uals with metritis changes towards a larger relative abundance of representatives 

of Bacteroidetes and Fusobacteria and a smaller one of Proteobacteria and Teneri-
cutes. A potential route of infection by uterine pathogens has been found to be 
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hematogenous and that metritis is associated with a dysbiosis of the uterine mi-

crobiota characterized by reduced diversity and increased abundance of Bac-
teroidetes and Fusobacteria, especially Bacteroides, Porphyromonas and Fusobacte-
rium [73-75]. In addition, the study of bovine endometritis revealed a significant 

effect of microbiota structure variability on immunity and general resistance of 

animals to adverse biotic and abiotic environmental factors. In endometritis, the 

inflammatory reaction caused by Gram-negative E. coli has been found to affect 

the expression of microRNA (miRNA) involved in the regulation of innate im-

munity [76]. It is interesting to note that the dominance of lactobacilli in the 

composition of the vaginal microbiota is unique for humans as a biological species, 

while in other mammals (including primates) the vaginal microbiota is rarely char-

acterized by the dominance of lactobacilli, while the pH of the vagina in women 

is always lower than in females of other mammals [77]. J.D. Swartz et al. [78) 

emphasized that lactobacilli were common and found in vaginal samples in 80% 

of cows (16 individuals in a sample of n = 20) and 90% of sheep (18 individuals 

in a sample of n = 20), while lactobacilli always had low relative abundance 

(0.36±0.66 and 0.53±0.65% of the population, respectively, as assessed by the 16S 

rRNA gene) and pH was almost always neutral [78]. 

Mic rob io t a  and  r eproduc t i ve  t echno log i e s. The study of mi-

crobial communities of the reproductive system is important for the successful 

application of reproductive biotechnologies, e.g., in vitro fertilization (IVF), em-

bryo transplantation, etc. Thus, the dominance of lactobacilli (L. crispatus, L. in-

ers, L. jensenii, L. gasseri, or other lactobacilli species) in the vaginal microbiota 

in the pre-transplant cycle is associated with a positive outcome of the procedure 

[79, 80]. However, some vaginal microbial communities adversely affect pregnancy 

[79, 81]. An increase in the number of opportunistic microflora in the genital tract 

always correlates with a decrease in the frequency of lactobacilli species, which 

decreases the success of reproductive biotechnology methods [82, 83]. 

As a reason for an unfavorable result in the IVF procedure, the possibility 

of colonization of the follicular fluid by microorganisms during egg retrieval is 

considered. Negative pregnancy outcomes were noted in the presence of Actino-

myces spp., Bifidobacterium spp., Propionibacterium spp. in the ovaries. and Strep-

tococcus spp. and, conversely, positive outcomes occurred when Lactobacillus spp. 

are detected in the ovaries [80]. It has been previously demonstrated that the 

presence of Streptococcus viridans on embryo transfer instruments is associated 

with adverse outcomes of the procedure [80]. 

The microbiota of the upper reproductive tract is associated with the like-

lihood of conception both in vivo and with the use of reproductive technologies. 

Problems with conception may be due to changes in the structure of the microbi-

ota due to the penetration of pathogens from the vagina into the upper reproduc-

tive system, which leads to an imbalance in the intrauterine environment (82). 

Lactobacilli contribute to the creation of favorable conditions for embryo implan-

tation and pregnancy due to their protective and supportive properties [48, 50, 59, 

85]. Recent studies have associated reproductive success with a predominance 

(>90%) of lactobacilli in the microbial profile of the endometrium [86]. The dom-

inance of the genera Gardnerella (family Bifidobacteriaceae) and streptococci (fam-

ily Streptococcaceae) in the endometrium is associated with a significant decrease 

in the likelihood of implantation and favorable delivery [86]. 

Endometrial microbiome profiles have been described that may be associ-

ated with chronic endometritis [87, 88] associated with a predisposition to infer-

tility in endometriosis [87] and determine repeated implantation failures [87, 88]. 

There is evidence of a limited role for the microbial landscape of the cervical canal 
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and endometrium during embryo transfer and the absence of a significant micro-

bial effect on the likelihood of pregnancy [85, 87]. Subsequent pregnancy rates 

have not been reported to be affected by prophylactic antibiotic use [92]. A number 

of studies [93] also found no statistically significant difference in reproductive 

success rates between those treated with antibiotics prior to embryo transfer and 

those who did not receive antibiotics. 

Microb io ta  and pregnancy. The microbiota of the reproductive tract 

continues to play a role after pregnancy setting [94]. Dysbacteriosis in the vagina, 

endometrium or placenta can lead to an unfavorable pregnancy outcome. 

At the end of the 1st trimester, the vaginal microbiota is mainly composed 

of lactobacilli — L. crispatus, L. iners, L. gasseri or L. jensenii [95]. Premature 

birth (before 34 weeks) is highly likely to be associated with the dominance of 

L. iners at the 16th week of pregnancy, while the predominance of L. crispatus 
presumably serves as an indicator of a successful pregnancy outcome. 

Abnormal colonization of the vagina by Klebsiella pneumonia in the 2nd 

trimester increases the risk of preterm birth (before 28 weeks), and colonization 

of Streptococcus agalactiae in the 2nd trimester leads to an increased likelihood of 

late miscarriages [96, 97]. 

Embryonic development and growth are largely dependent on the function 

of the placenta. Once thought to be sterile, the placenta has been found to have 

its own unique microbiota. In humans, a significant presence of non-pathogenic 

commensal microbiota of the Firmicutes, Tenericutes, Proteobacteria, Bacteroidetes, 
and Fusobacteria phyla has been found in the uterus and placenta [98]. 

Manipulations that alter the structure of the uterine microbiota can help 

modulate the local immune system in preparation for embryo implantation and 

placenta formation [99], which can directly influence the development of 

preeclampsia [96]. 

Sperm microb io ta  and reproduc t ive  hea l t h. In males, the re-

productive system is represented by the external part (penis and scrotum) and the 

internal part (testes, accessory glands, vas deferens and urethra). 

Recent analyzes have shown that the seminal microbiota is most likely 

formed by the association of microbial communities from all parts of the male 

reproductive tract. The NGS method showed that the bacterial communities of 

the seed are divided into three groups, in which either lactobacilli, or Pseudomo-

nas aeruginosa, or Prevotella predominate. It is important to note that 80% of the 

quality semen samples belonged to the group dominated by lactobacilli [100]. It 

has been established that low concentration and abnormal morphology of sperma-

tozoa are associated with the presence of Mycoplasma spp. [101, 102]. The inci-

dence of Mycoplasma hominis is significantly higher in infertile men than in fertile 

men, and antibiotic therapy has also been shown to improve sperm quality in 

infertile men [103]. 
Similar to the female reproductive tract, in male reproductive diseases, the 

abundance of lactobacilli will decrease with a higher species diversity of the mi-
crobial community [104]. An increase in abundance of Neisseria, Klebsiella and 
Pseudomonas aeruginosa and a decrease in the number of lactobacilli has been 
associated with increased seminal fluid viscosity and oligoasthenoteratozoospermia 
[105], therefore, sexually transmitted diseases reduce not only female but also male 
fertility. When studying the effect of the seed microbiota on reproductive success 
in rabbits, it was found that Lysinibacillus and Flavobacterium can act as markers 
of potential fertility [106]. 

Clearly, the microbiota of both sexes influence each other and appear to 

interact. Comparison of seminal and vaginal microbiota in surveyed couples re-

vealed a large number of common DNA markers for microbiota components 
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[107]. Among the common microbiota components, the most common genera 

were Lactobacillus, Veillonella, Streptococcus, Porphyromonas, Atopobium vagine. 
Although the microbial communities of the semen were more diverse, the overall 

concentration of bacteria in the semen was lower than in the vaginal communities. 

The sperm microbiota significantly, albeit temporarily, influences the vaginal mi-

crobiota [108]. Earlier studies showed no effect on vaginal lactobacilli and pH 8-

12 h post-coitus, with significantly more E. coli found in the vagina [109]. It is 

hypothesized that the physiological postcoital transient state of the vaginal micro-

biome, in which vaginal lactobacilli are replaced by Gardnerella vaginalis under 

the influence of ejaculate, leads to a change in pH [110]. Extensive rodent studies 

have shown that exposure to seminal fluid induces a spectrum of cytokines in the 

female reproductive tract, altering endometrial receptivity and pre-implantation 

developmental dynamics of the embryo [111]. Unfortunately, the interaction and 

influence on each other between the microbiota of the reproductive systems of 

male and female mammals is still poorly understood. When analyzing the influence 

of microbiota on reproductive success, one of the directions may be to study the 

temporary combined microbial community of the female and male reproductive 

systems, which is formed in the postcoital period and, possibly, even persists in 

the preimplantation period, which can contribute to successful conception and 

pregnancy. 

So, it becomes obvious that the microbiota serves as a factor that unites 

all the physiological systems of the body. Any changes in microbial communities 

at the level of a system or even an organ lead to the emergence of pathological 

processes. At present, the accumulation of data on the microbiomes of agricultural 

animals is of both theoretical and practical importance. This scientific direction 

remains relevant and promising, since the productivity and adaptive potential of 

valuable agricultural species and animal breeds can be improved by purposeful 

changes in the qualitative and quantitative composition of their microbial com-

munities. The study of the microbial communities of the reproductive system or-

gans in farm animals will provide new data on the physiology of reproduction, 

increase the likelihood of reproductive success in the application of methods of 

reproductive biotechnology, as well as reduce the associated costs and apply new 

methods of treatment, such as microbial therapy. Today, the accumulated mate-

rials indicate the need to strengthen the biological control of the microbiota in 

seed production, the use of in vitro and in vivo technologies to obtain embryos of 

agricultural animals. In addition, important scientific areas include the study of 

the composition of microbial communities of the reproductive organs of producers 

and the possibility of reducing the predicted loss of embryos during preliminary 

colonization of certain types of bacteria in the parts of the reproductive system of 

female donors and female recipients. 
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