
Role of Probiotics and Synbiotics in Pregnancy: Microbiome Modulation, 
Maternal Outcomes, and Implications for Fetal Health – A Review 

 

Rakeshdhanya T M*, Kavya N, Y Mainu 

Department of Pharmacy Practice, East West College of Pharmacy, Bengaluru, Karnataka 

 

Abstract 

Pregnancy brings remarkable changes to a woman’s body, many of which are closely connected 
to the microorganisms living within her. These microbial communities—especially those in the 
gut and vagina—play important roles in digestion, immunity, metabolism, and emotional well-
being. When this natural balance is disturbed, it can contribute to discomfort and complications 
such as constipation, gestational diabetes, inflammation, infections, and increased stress. Because 
of these concerns, probiotics, prebiotics, and synbiotics are being explored as gentle, natural ways 
to support maternal health during this crucial period. 

This review explains how the maternal microbiome shifts throughout pregnancy and how 
probiotics may help restore balance. Beneficial microbes support digestion, strengthen the gut 
barrier, reduce harmful bacteria, and regulate immune responses. Several studies have shown 
improvements in gastrointestinal symptoms, better glucose control, and reduced inflammation 
when probiotics are used during pregnancy. Their influence on the gut–brain axis may also support 

emotional well-being, which is especially important during late pregnancy and the postpartum 
phase. Emerging evidence suggests that probiotics may even influence early immune development 
in the baby, potentially reducing the risk of allergies and promoting healthier growth. 

Most research indicates that probiotics are safe and well tolerated in pregnant women. However, 

more studies are needed to determine the most effective strains and long-term outcomes for both 
mother and child. Overall, microbiome-based strategies offer a promising, natural approach to 
improving comfort, supporting immunity, and promoting healthier pregnancy outcomes. 
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1. Introduction 

Pregnancy is a complex biological state characterized by extensive endocrine, metabolic, and 
immune changes that allow maternal adaptation to fetal demands. Alongside these host-driven 
changes, the maternal microbiome undergoes significant restructuring, influencing nutrient 
metabolism, immune tolerance, inflammatory balance, and neuroendocrine signalling(1,2). 
Dysregulation of these microbial communities has been increasingly associated with pregnancy 
complications and long-term maternal and offspring health risks. 

Probiotics are defined as live microorganisms that confer health benefits when administered in 
adequate amounts, while prebiotics are non-digestible substrates selectively utilized by host 
microorganisms. When combined, they form Synbiotics, enhancing probiotic survival and 
function (3). With growing concerns regarding pharmacological interventions during pregnancy, 
microbiome-based nutritional strategies are gaining attention as safe and cost-effective 
alternatives. 

 

2. Maternal Microbiome Adaptations During Pregnancy 

2.1 Gut Microbiome Remodelling 

In non-pregnant adults, the gut microbiome is dominated by Firmicutes, Bacteroidetes, 
Actinobacteria, and Proteobacteria. Pregnancy induces a shift toward reduced microbial diversity 
and increased abundance of Proteobacteria and Actinobacteria, particularly in late gestation (4). 
These alterations resemble metabolic-syndrome-like profiles and may physiologically enhance 
energy harvest, fat deposition, and insulin resistance to support fetal growth. 

However, excessive dysbiosis has been associated with gestational diabetes mellitus (GDM), low-
grade inflammation, and long-term cardiometabolic risk (5). 
 

2.2 Vaginal and Oral Microbiota Changes 
Pregnancy-associated elevation of estrogen promotes Lactobacillus dominance in the vaginal 
microbiota, maintaining acidic pH and pathogen suppression. Disruption of this microbial 
ecosystem increases vulnerability to bacterial vaginosis, preterm birth, and neonatal infection (6). 
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Fig.1: Schematic representation of maternal microbiome changes across pregnancy and their 
physiological implications. 

 

3. Mechanisms of Probiotic Action in Pregnancy 

Probiotics exert beneficial effects through multiple interconnected mechanisms: 

 Competitive exclusion of pathogenic microorganisms 

 Production of antimicrobial peptides and short-chain fatty acids (SCFAs) 

 Enhancement of gut epithelial barrier integrity 

 Regulation of immune tolerance and inflammatory cytokines 

 Modulation of bile acid metabolism and intestinal motility 

 Influence on gut–brain axis signalling 

Species belonging to Lactobacillus and Bifidobacterium are the most extensively studied strains 
in pregnant populations (7,8). 
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4. Gastrointestinal Function and Quality of Life 

Nausea, vomiting, constipation, and bloating affect up to 85% of pregnant women. Evidence from 
clinical trials indicates that probiotic supplementation can significantly reduce gastrointestinal 
symptom severity and improve quality of life (9). Enhanced bile salt hydrolase activity, increased 
free bile acid production, and improved intestinal motility are proposed mechanisms underlying 
these effects. 

 

5. Metabolic Outcomes and Gestational Disorders 

5.1 Gestational Diabetes Mellitus 

GDM is one of the most common pregnancy complications and a strong predictor of future type 2 
diabetes and metabolic syndrome. Several randomized controlled trials and meta-analyses suggest 
that probiotic supplementation improves insulin sensitivity, lowers fasting glucose, and reduces 
inflammatory markers in high-risk pregnant women (10,11). 

 

5.2 Long-Term Cardiometabolic Risk 
Pregnancy complications such as GDM, preeclampsia, and excessive gestational weight gain serve 
as “windows” to future maternal metabolic disease. Probiotics may reduce long-term risk by 
restoring gut microbial diversity, regulating lipid metabolism, and lowering systemic inflammation 
(12). 
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Figure 2. All the pictures represent the interrelationship between pregnancy-associated dysbiosis, 
metabolic disorders, and probiotic-mediated modulation. 
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 6. Immune Regulation and Infection Prevention 

The maternal immune system must balance immunological tolerance toward the fetus with 
pathogen defence. Probiotics enhance mucosal immunity, regulate inflammatory responses, and 
reduce the risk of infections such as mastitis, bacterial vaginosis, and Group B Streptococcus 
colonization (13,14). 

 

7. Mental Health and the Gut–Brain Axis 

Pregnancy and the postpartum period are high-risk phases for anxiety and depression. Alterations 
in gut microbiota composition influence neurotransmitter synthesis, inflammatory pathways, and 

hypothalamic–pituitary–adrenal axis regulation. Clinical evidence suggests probiotics may reduce 
anxiety symptoms and improve psychological well-being, although effects on depressive disorders 
remain inconsistent (15,16,17). 

 

8. Fetal Programming and Neonatal Outcomes 

Maternal microbiota influences fetal immune and metabolic programming through microbial 
metabolites such as SCFAs transmitted via the placenta. Probiotic supplementation during 
pregnancy and infancy has been associated with reduced risk of food allergies, improved gut 
microbiota maturation, and enhanced immune development in offspring (18,19). 

 

9. Safety Considerations 

Probiotic use during pregnancy is generally safe and well tolerated. Reported adverse effects are 
mild and primarily gastrointestinal. However, strain specificity, dosage standardization, and long-
term safety require further investigation. Probiotic administration should be evidence-based, 
particularly in vulnerable populations (20). 

 

10. Future Directions 

Future research should prioritize: 

 Strain-specific efficacy 

 Personalised microbiome-based therapies 

 Long-term maternal and offspring follow-up 

 Integration of metagenomics and metabolomics 
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11. Conclusion 

Probiotics, prebiotics, and Synbiotics represent promising microbiome-targeted strategies for 
improving maternal gastrointestinal health, metabolic regulation, immune balance, and mental 
well-being during pregnancy. While current evidence supports their safety and potential benefits, 
standardized clinical guidelines and large-scale trials are essential before routine implementation 
in prenatal care. 
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