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Human microbiota plays a crucial role in maintaining health, including during pregnancy, when
changes in microbiota composition can affect pregnancy outcomes and contribute to complications.
Studies indicate that microbiota imbalances, including vaginal and gut microbiota, are associated
with conditions such as preeclampsia, gestational diabetes, urinary tract infections, preterm birth,
and other obstetric pathologies. The influence of microbiota on immune, metabolic, and
inflammatory regulation can significantly affect maternal and fetal health. The primary methods for
correcting microbiota disturbances in pregnant women include probiotics, dietary therapy, and
antibiotics. Maintaining a healthy microbiota composition through diet and probiotics helps prevent
infectious and inflammatory complications, thereby supporting normal pregnancy progression.

Keywords: Microbiota, pregnancy, preeclampsia, gestational diabetes, urinary tract infections,
probiotics, dietary therapy, dysbiosis, inflammation, immune response.

Introduction

The study of microbiota and its role in pregnancy complications is a rapidly evolving field with
significant implications for maternal and fetal health. The human microbiota, particularly the
vaginal and gut microbiomes, plays a crucial role in maintaining homeostasis, regulating immune
function, and preventing infections. However, pregnancy induces hormonal, metabolic, and
immunological changes that can alter microbiota composition, potentially increasing susceptibility
to complications such as preeclampsia, gestational diabetes, urinary tract infections, and
preterm birth.

Method

Recent studies suggest that dysbiosis, or an imbalance in microbial communities, may contribute to
systemic inflammation, insulin resistance, and immune dysfunction, all of which can negatively
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affect pregnancy outcomes. The growing prevalence of pregnancy-related complications
necessitates a deeper understanding of microbiota dynamics and their interaction with maternal
health.

With increasing evidence supporting the role of microbiota in obstetric pathology, interventions
such as probiotics, dietary modifications, and targeted antimicrobial therapy are being explored as
potential strategies for preventing and managing pregnancy complications. However, there is still a
lack of consensus regarding the optimal methods, dosages, and long-term effects of microbiota-
modulating interventions.

Given the high global burden of maternal and neonatal morbidity and mortality associated with
pregnancy complications, further research into microbiota-based therapeutic approaches is essential.
Understanding the precise mechanisms linking microbiota dysbiosis to adverse pregnancy outcomes
will help develop personalized strategies for maternal health improvement, ultimately reducing
obstetric risks and enhancing neonatal well-being.

Human microbiota consists of a complex community of microorganisms that exist in symbiosis with
the host, maintaining homeostasis in the body. During pregnancy, significant changes occur in
vaginal and gut microbiota due to hormonal and immune shifts. For example, the first trimester is
characterized by an increase in lactobacilli in the vagina, providing protection against infections
such as bacterial vaginosis and candidiasis [8]. Changes in gut microbiota composition can
influence inflammatory responses and metabolism, which, in turn, may impact pregnancy
progression and the development of complications [12].

In recent years, interest in studying the role of microbiota in various diseases and pregnancy
complications has grown significantly. As a collective of microorganisms inhabiting different
systems of the human body (including the gut, vagina, and respiratory tract), microbiota influences
immune, metabolic, and inflammatory regulation, which is crucial during pregnancy. The impact of
microbiota on maternal and fetal health has been extensively studied, revealing associations
between microbiota disturbances and complications such as preeclampsia, gestational diabetes,
preterm birth, and infections.

Microbiota and Immune Response During Pregnancy

The female immune system undergoes significant changes during pregnancy to adapt to the
presence of the fetus and prevent its rejection. However, these changes can also increase
susceptibility to infections and inflammatory processes. Research shows that microbiota plays a key
role in regulating both innate and adaptive immune responses. Microbiota imbalance, or dysbiosis,
can lead to chronic inflammation and disrupted immune regulation, increasing the risk of conditions
such as preeclampsia.

Some studies suggest that reduced gut microbiota diversity can trigger inflammatory cascades,
contributing to preeclampsia development. The pathogenic role of microbiota lies in activating
immune cells such as T-lymphocytes and macrophages, which promote inflammation and can
influence hypertension and vascular endothelial damage (Backhed et al., 2015).

Result and Discussion

Several studies have demonstrated that gut microbiota diversity is directly linked to immune cell
functions, such as those of T-lymphocytes and macrophages. An imbalance in this system can result
in chronic inflammation, which in turn contributes to cardiovascular conditions such as
preeclampsia (Backhed et al., 2015). Pregnancy-related hormonal, immune, and metabolic changes
also affect the microbiome. Research highlights that vaginal microbiota plays a crucial role in
maintaining a normal microbial ecosystem, helping to prevent infections such as bacterial vaginosis
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and candidiasis. Additionally, gut microbiota influences inflammation, immune reactivity, and
metabolism, potentially affecting pregnancy outcomes.

Microbiota and Obstetric Pathologies

Accumulated data indicate a link between microbiota disturbances and various obstetric
complications.

» Vaginal dysbiosis, characterized by a decrease in lactobacilli and an increase in anaerobic
bacteria, has been associated with a higher risk of preterm birth. The primary factor is the

disruption of microbiota’s barrier function, leading to inflammatory processes and infections
[8;12].

» Vaginal microbiota imbalance can increase susceptibility to urinary tract infections, such as
cystitis, which is particularly concerning during pregnancy [2;16].

» Gut microbiota disturbances have been linked to preeclampsia due to their influence on immune
response and inflammatory mechanisms. Reduced microbiota diversity and imbalances between
Gram-positive and Gram-negative microorganisms may contribute to systemic inflammation
and preeclampsia development [10].

» Some studies highlight the role of gut microbiota in the pathogenesis of gestational diabetes. A
reduction in Bifidobacteria and an increase in Firmicutes, among other microbiome changes,
may be associated with insulin resistance and metabolic disorders during pregnancy [12;14].

Correction of Microbiota Disorders in Pregnant Women

Microbiota imbalances in pregnant women are primarily corrected using probiotics, dietary therapy,
and, in some cases, antibiotics.

Probiotics. The use of probiotics during pregnancy has been shown to be effective in restoring
vaginal and gut microbiota balance. Probiotics containing Lactobacilli and Bifidobacteria positively
impact microbiota restoration, suppression of pathogenic microorganisms, and improved immune
function. Some studies confirm that probiotics can reduce the incidence of urinary tract infections
and bacterial vaginosis in pregnant women [9;13].

Dietary Therapy. Nutrition plays a key role in microbiota regulation. Fiber-rich foods, probiotic
cultures (e.g., kefir and yogurt), and reduced sugar and fat intake contribute to gut and vaginal
microbiota health [2;5]. A diet aimed at microbiota balance is an essential part of pregnancy
complication prevention.

Antibiotics. When infections require antibiotic therapy, minimizing treatment duration and
frequency is crucial to prevent microbiota deterioration. However, in severe infections, antibiotics
play a vital role, particularly in treating urinary tract infections or bacterial vaginosis, which can
lead to pregnancy complications [6;17].

Fecal Microbiota Transplantation (FMT). FMT is an innovative method used to restore gut
microbiota in cases of severe dysbiosis resistant to conventional treatment. However, its application
in obstetrics requires further research and safety evaluations for pregnant women [15;16].

Future Perspectives and Challenges

The late 20th and early 21st centuries have seen the development of numerous probiotic
supplements for the human body, particularly for women. Advances in technology allow for
modulating both the quantity and combination of microorganisms, as well as their delivery methods.
Given the increasing recognition of the gut microbiome’s role in maternal and neonatal health,
microbiome modulation presents an intriguing avenue for disease prevention. This has led to a rise
in prebiotic and probiotic interventions aimed at preventing pregnancy complications and
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optimizing infant health. However, due to study heterogeneity—varying probiotic strains, treatment
durations, and conditions examined—systematic evaluations are necessary.

A 2021 Cochrane systematic review advised caution regarding probiotic use during pregnancy.
The review included six studies with a total of 1,440 participants and concluded that the effect of
probiotics on gestational diabetes risk remains unclear [3;6]. Additionally, probiotics were found to
increase the risk of preeclampsia and had no impact on maternal weight gain. A separate review by
Jarde et al. analyzed 19 studies (n = 4,098) and found no conclusive link between probiotic
supplementation and improved maternal or neonatal outcomes [11;15].

Despite ongoing debates on probiotic efficacy, studies suggest their potential for pathogenetic
correction of vaginal and gut dysbiosis in pregnant women, particularly in preventing preterm
birth, gestational diabetes, and preeclampsia. Clinical trials indicate that probiotic strains such as
Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri RC-14 are safe and effective at various
pregnancy stages [1].

Conclusion

Thus, microbiota correction strategies represent a promising approach to preventing pregnancy
complications. However, further well-designed studies and clinical trials are needed to determine
optimal probiotic regimens, dosages, and durations.
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