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ABSTRACT

The breast milk microbiome has emerged as an essential determinant of infant health, influencing 
gut microbiota composition, immune system development, and overall regulation of physiological 
maturation. This review focuses on a comprehensive analysis of breast milk microbiota and its 
contributions in shaping infant health. Additionally, the potential of probiotics in establishing a microbial 
equilibrium to improve gut microbiota and immunity in both preterm and full-term infants is discussed 
in detail. The first encounter with probiotics in the human body occurs during infancy through breast 
milk. Complete breastfeeding stimulates the growth and development of beneficial probiotics such 
as Saccharomyces boulardii, Lactobacillus, Streptococcus, Enterococcus, and Bifidobacterium which 
play crucial roles in preventing conditions such as allergies, microbial infections, gastric and intestinal 
infections, urinary tract infections, necrotizing enterocolitis, and dermal infections. Most of these 
probiotics act as bacterial inhibitors by reducing pH levels, whereas some have specific cells that trigger 
immune cells to reduce infections. Thus, probiotics offer promising therapeutic effects for regulating 
overall infant health. This review emphasizes the importance of probiotic-based interventions in 
optimizing infant health outcomes.
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INTRODUCTION

 Consumption of probiotics has been 
practiced since ancient times, involving a wide 
variety of bacteria, including lactic acid bacteria 
and bifidobacteria.1 Lactic acid bacteria are 
present in human milk and are recognized for 
their probiotic potential.2 When supplemented in 
sufficient proportions, probiotic microorganisms 
benefit the health of the host by establishing their 
niche primarily in the gut.3 Immunoprotection 
against pathogens, infections, and metabolic 
disorders, achieved by boosting immunity, is 
the prime reason for their reception in the 
field of immunobiology.4 An increase in gut 
microbiota can enhance host immunity by 
reducing pathogen growth and stimulating the 
production of inhibitory compounds such as fatty 
acids, organic acids, aldehydes, acetyl groups, 
macromolecules, and bacteriocins.4 These 
compounds aid in pathogen limitation through 
competitive inhibition. Infants and newborns 
benefit from nutrient-rich breast milk, which 
comprises highly concentrated probiotics that 
shield the body from various intestinal and 
bacterial infections, allergies, and eczema.5 As 

colostrum contains fats, proteins, carbohydrates, 
vitamins, minerals, probiotics, macromolecules, 
and immunity-boosting compounds such as 
IgA, leukocytes, and lactoferrin, it promotes 
infant immunity and overall health; therefore, 
breastfeeding is advisable for six months.6,7 It 
also modulates the risk of weight gain, obesity, 
and diabetes by reducing insulin levels.5 Proteins 
in milk, along with the optimal intake of early 
proteins in colostrum, also prevent childhood 
obesity.8 Infants with low birth weight and 
weakened immunity are more prone to infections 
caused by bacteria, fungi, and parasites.9 According 
to the World Health Organization (WHO), these 
infections affect the human gastrointestinal and 
respiratory tracts causing pneumonia and sepsis. 
Hence, the consumption of breast milk increases 
immunity owing to the presence of antibodies 
(Figure 1). Notable probiotics found in breast 
milk include Bifidobacterium, Propionibacterium, 
Saccharomyces, Sphingomonas, and Lactobacillus, 
which aid in boosting immunity and fighting 
infections.10,11

 Bifidobacterium and Lactobacillus are 
the dominant genera found in breast milk that 
produce microbial metabolites such as lactate and 

Figure 1. A schematic representation of various health impacts of probiotics in infants
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short-chain fatty acids. Lactic acid and bacteriocins 
secreted by probiotic bacteria function as bacterial 
inhibitors by reducing pH levels and inhibiting 
pathogen growth.12 Probiotics also induce Toll-like 
Receptors (TLRs), which in turn stimulate IL-6 and 
IgA-like mediators. Some probiotics also have anti-
inflammatory properties that inhibit TLR4 activity 
and reduce intestinal permeability.12,13 Probiotics 
stimulates the intestinal barrier immune response 
by modulating Th1 and Th2 activity, promoting 
tolerogenic dendritic cells and regulatory T cells 
(Treg), while suppressing Th17 cells. Lactobacillus 
GG signals gut-associated lymphoid tissue (GALT) 
and Tregs, which act as intestinal barriers and 
reduce allergic reactions.13

Probiotics in breast milk
 B r e a s t  m i l k  s u p p l e m e n t e d  fo r 
newborns comprises a unique combination of 
macromolecules and essential nutrients that 
ensure the average growth and development of 
the baby.14,15 It also contains various bioactive 
compounds responsible for numerous health 
benefits, such as immune system maturation 
and protection against infections. Isolation of 
probiotics with beneficial effects on the host 
provides scientific support for incorporating these 
bacteria into infant formula at levels of 104-106 
per day.16 Breastfed newborns have better gut 
microbiota, as human milk contains lactic acid 
bacteria and other bifidogenic substances such as 
oligosaccharides.17,18 Under normal conditions, a 
newborn’s aseptic gut becomes initially colonized 
during delivery when exposed to the mother’s 
vaginal flora and the usual flora of the parents. 
As a result, various Bifidobacteria, Enterobacteria, 
Bacteroides, Clostridia, and Gram-positive cocci 
become inoculated.19,20 Following the initial 
colonization, the flora quickly changes and 
becomes nourished. Exclusively breastfed infants 
have Bifidobacteria-dominated gut microbiome 
within a few weeks, presumably because of the 
selection of agents (Bifidobacterial factors) found 
in human milk. The microbiome becomes more 
diverse and starts to resemble that of an adult 
after weaning. Therefore, breastfeeding and the 
probiotics present in breast milk are significant 
determinants of intestinal colonization in infants, 
among other factors.15 In contrast, infants fed 
with formula develop a more varied gut flora that 

includes Bacteroides, Enterobacteria, Enterococci, 
and Clostridia, in addition to Bifidobacteria.21,22 
The growth of pathogenic microorganisms 
such as Staphylococcus aureus, Salmonella 
typhimurium, Yersinia enterocolitica, and 
Clostridium perfringens is known to be inhibited 
by Lactobacilli and Bifidobacteria (Figure 2). These 
bacteria aggressively colonize the bowel of a child 
and inhibit pathogen attachment. In addition to 
gastrointestinal benefits, microbiome modification 
with beneficial bacteria has been shown to 
modulate immune function and enhance defense 
against intestinal pathogens. Heikkila et al. has 
reported that the bacteria in human breast milk 
protects both the mother and the newborn from 
several infections caused by Staphylococcus aureus 
Cutibacterium, Enterococcus, and Veillonella.15,16 
Probiotic bacteria such as L. gasseri CECT571423, 
L. salivarius CECT571324, and L. fermentum 
CECT571623, L. reuteri ATCC55730, L. rhamnosus 
LGG, L. gasseri CECT5714, L. salivarius CECT5713, 
and L. fermentum CECT5714 isolated from human 
breastmilk contains potential bacteria that are 
required for infant gut development.21

 An imbalance in the composition of the 
gut microbiota and mammary glands is reported to 
cause many problems such as mastitis and atopic 
dermatitis in the mother, diarrhea, and colic in the 
newborn.14 Randomized controlled studies indicate 
that infant-specific lactobacilli supplementation 
may reduce the risk of nonspecific gastrointestinal 
infections or decrease colic and fussiness. However, 
adequate prospective randomized double-blind 
controlled studies should be conducted with 
structured clinical questions related to the study 
population, type, duration of intervention, and 
type of comparison. Two European research 
teams independently established the presence 
of lactic acid bacteria L. gasseri and E. faecium 
in human milk and explored their probiotic 
potential.18-21 Accordingly, Heikkila et al. reported 
that these human milk bacteria shield both 
mothers and newborns from Staphylococcus 
aureus infections.19,21 Martin et al. isolated lactic 
acid bacteria from human milk, specifically L. 
gasseri CECT5714, L. salivarius CECT5713, and L. 
fermentum CECT5716, along with other strains, 
and observed that breast milk provided immunity 
against infections. According to Bjorksten et al. and 
Lara-Villoslada et al., variations in the composition 
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of the intestinal microbiota affect the frequency 
of pathologies, such as allergic and inflammatory 
conditions.19,22 The Hygiene hypothesis and the 
TH1/TH2 balance could be used to explain the 
anti-allergic effects of probiotics. Probiotics cause 
a TH1 response, which inhibits the synthesis 
of TH2 cytokines that cause allergic reactions. 
According to previous in vitro studies, the 
immunomodulatory effects of probiotics depend 
on the cell environment.19,22 In the absence of 
additional stimuli, the TH1 cytokines IL-2 and IL-
12 and the inflammatory mediator tumor necrosis 
factor were produced more in the presence of 
the probiotics L. fermentum CECT5716 and L. 
salivarius CECT5713 which are present in breast 
milk. Probiotic strains such as L. fermentum 
CECT5716 and L. salivarius CECT5713 stimulate the 
production of the immunosuppressive cytokine IL-
10, which is the basis of the regulatory mechanism. 
This immunostimulatory action may also play a 
role in the anti-infective function of animal models 
of Salmonella infection.22,23 Administration of L. 
gasseri CECT5714 and L. coryniformis CECT5711 
diminished the frequency and intensity of allergic 
responses.19,24 In a recent study, L. fermentum 
CECT5716 reduced intestinal damage and 
inflammation in an animal model of inflammatory 
bowel disease.19,25 Infectious diseases such as 
gastroenterocolitis and respiratory infections 
are a significant cause of death in the pediatric 
age group in developing countries. Especially in 
newborns who had not been nursed for at least 13 
weeks, a 17-fold increase in the risk of pneumonia 
was observed.19,26,27 Weaned infants have a 
14.2-fold higher risk of dying from diarrhea.19,28 

Administration of breast milk to children up to six 
months of age decreased acute urinary infections 
in infants.19,29

 The preservation of immune system 
homeostasis is also significantly influenced by 
commensal bacterial colonization of the intestinal 
tract.19,30 These bacteria promote TH1 responses 
and counteract the tendency of the newborn 
immune system towards TH2.19,31 Lactobacillus 
rhamnosus LGG supplementation in babies lower 
the risk of atopic symptoms and inflammatory 
conditions that requires TH2 response, such as 
necrotizing enterocolitis. Dietary intake is one of 
the most important factors influencing the gut 
microbiome of a baby.16,32 The Enterobacteriaceae 
family, which includes the genera Staphylococcus, 
Streptococcus, Bifidobacterium, Bacteroides, 
Clostridium, Eubacterium, and Enterococcus, is 
among the first facultative anaerobes to colonize 
the baby gut.30,33 Before weaning, the newborn 
gut was dominated by Bifidobacterium species 
such as B. longum, B. breve, and B. bifidum, in 
contrast to the mature gut microbiota.30,34-36 The 
milk microbiome may contain novel species that 
influence the composition of the gut microbiota. 
Bifidobacterium sp., a predominant taxon in 
maternal milk, persists in infant feces.30,34,37-39

Probiotics given to infants to improve immunity 
and intestinal microbial flora
 The innate and acquired immune 
systems function together to protect the host. The 
adaptive immune system remains untrained and 
undeveloped at birth. Therefore, intermediate-
term neonates rely heavily on maternal IgG 

Figure 2. Probiotics present in breast milk and gut microbes along with their uses
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levels. Pregnancy-related Th1-polarizing cytokines 
are linked to an increased risk of abortion.40 
Consequently, the method used to prevent 
adverse effects in the fetus involves the expression 
of Th2 cytokines. However, premature birth 
increases infants’ vulnerability to illnesses.39,41 
Neutrophil transmigration is an essential 
step in immune cell recruitment to inflamed 
tissues. Lactoferrin, nucleotides, lymphocytes, 
maternal antibodies, and glycolytic enzymes 
contribute to the development of infant immunity. 
Probiotics such as Lactobacillus, Bifidobacterium, 
Propionibacterium and Streptococcus are the 
most preferred probiotics for infants that provide 
immunity against infections in the gut.42,43 
Bifidobacterium are one of the primary species of 
human milk oligosaccharides (HMOs) that improve 
infant immunity.39,43 It is used to protect infants 
against microbial infection by cell signaling and 
cell-cell recognition, which enriches the microbial 
gut of infants by enhancing the adhesion of 
microbes.

Probiotics used to prevent infection in newborns
 Newborns with immature immunity are 
prone to infection because their immunity is not 
fully developed. These conditions further lead to 
sepsis, which causes inflammation and affects 
blood circulation, leading to lower respiratory tract 
infections, culture-positive sepsis, and culture-
negative sepsis.3 Bioactive molecules, including 
immune and non-immune cells, in breast milk 
contain substances such as cytokines, chemokines, 
and hormones that can assist in improving gut 
barriers and even promote immune defense 
against infections. Antibiotic treatment and the 
oral administration of live probiotics can prevent 
bacterial sepsis. Lactobacillus plantarum protects 
the gut barrier by enhancing epithelial defense 
and helps minimize the symptoms of diarrhea, 
umbilical stump infection, and pneumonia, 
thereby improving gut health, the immune system, 
and lung diseases.
 A c c o r d i n g  t o  We i z m a n  e t  a l , 
supplementation with probiotics, such as 
Lactobacillus reuteri and Bifidobacteria lactis, 
reduces the symptoms of diarrhea, fever, respiratory 
infection, pneumonia, and otitis by inducing the 
colonization and recruitment of immune cells. 
Improved humoral and cellular responses resolve 

intestinal problems such as constipation and 
diarrhea and gastrointestinal problems such as 
gastric infections. Induction of CD4+ T helper cells 
aides in improving gastric ailments.44-47 The daily 
intake of microbial probiotics (1.2 × 109 CFU/day) 
and oral administration of Lactobacilli (108-1010 
CFU/day) were used to eliminate infections by 
increasing the expression of IgA-specific antibody-
secreting cells.48 Lactobacillus GG and Lactobacillus 
reuteri reduced the duration of diarrhea; however, 
Lactobacillus GG showed better results in limiting 
gastrointestinal and upper respiratory tract 
infections.
 Bifidobacteria supplementation prevents 
diarrhea caused by Salmonella sp., Enterobacter 
cloacae, E. coli, Klebsiella pneumoniae and 
viruses such as rotavirus.49 Administration of 
bifidobacterio species, such as Bifidobacterio 
animalis subsp. and Bifidobacterio longum along 
with Lactobacillus lactis and reuteri improved 
infant health by stimulating immunity.44,47,49 
According to a study conducted by Di Gioia et 
al. A 28.3% to 11.9% reduction in the incidence 
of diarrhea was observed. Lactobacillus reuteri 
(ATCC 55730) prevents gas colic symptoms 
and maintains intestinal microbiota. Group B 
Streptococcus (GBS) ingested by women during 
pregnancy and labor can reach the amniotic 
system through the membrane and prevent GBS 
infection by Streptococcus agalactiae.49 A study 
conducted by Reid & Bruce on Lactobacillus sp, 
observed that Lactobacillus GG did not show 
any significant effect in women suffering from 
gastrointestinal infections, but if Lactobacillus 
reuteri RC-14 and Lactobacillus rhamnosus GR1-
1 were supplemented with hydrogen peroxide, 
the risk of gastrointestinal diseases was limited 
compared to the groups supplemented with  
6 × 109 CFU of placebo milk or milk supplements.45

Probiotics for infants to prevent allergic diseases
 Food allergies are mainly caused by 
immunoglobulin E (IgE) antibodies, which manifest 
through skin and respiratory issues.43 Most 
common food allergies are due to the consumption 
of milk, eggs, and peanuts. Among one-year-
old infants, 3% exhibit peanut allergy, 9% egg 
allergy, and 3% milk allergy. Allergy to cow milk is 
commonly observed and is substituted with amino 
acid formulas.50 Peanut allergy is significantly 
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lower compared to milk allergy and egg allergy, 
as it has been noted that early introduction of 
peanuts can reduce the allergy up to 80% in 4 to 
11 month old infants.51 Vitamin D plays an essential 
role in innate immunity and reduction of food 
allergies.43 Variability in vitamin D content in breast 
milk raises the requirement for additional dietary 
sources, such as vitamin D-fortified infant formula, 
along with exclusive breastfeeding. An increase 
in vitamin D concentration reduces inflammatory 
cytokine secretion.52,53 Supplementation with 
5 × 109 CFU of L. rhamnosus GG (ATCC 53103) 
twice daily ameliorated atopic eczema/dermatitis 
syndrome.
 Osborn and Sinn reported the protective 
effect of probiotics against eczema in children up 
to four years old. However, concerns about the 
non-existent use of allergens in infants suggest 
that more studies are needed to confirm these 
findings.49,54 Several studies have reported a 
significant reduction in infant eczema following 
supplementation with probiotics, including L. 
rhamnosus, B. breve, P. propionibacterium, and 
prebiotic galacto-oligosaccharides.54-56 Microbial 
species such as Propionibacterium, Streptococcus, 
Lactococcus, and Escherichia coli along with 
Lactobacillum and Bifidobacterium help to prevent 
allergic manifestations in infants born by caesarean 
section and those fed with standard formula.

Probiotics and birth weight in newborns
 Incidences of necrotizing enterocolitis 
(NEC) account for 10%-50% of mortality in 
newborns. Since the major symptoms are 
associated with intestinal disorders, the potential 
of probiotics from breast milk has not been well 
explored. However, the determinants of NEC are 
primarily targeted in relation to an abnormal 
intestinal microbiome and pathogenesis. The 
occurrence of NEC-like intestinal injury observed 
in extremely low weight birth infants (ELBW) is 
mainly due to the loss of probiotic abundance. 
Breastfed infants, however, exhibit higher levels of 
Bifidobacterium species that resist inflammation 
by secreting short-chain fatty acids and activating 
cytoprotective genes. Al-Hosni et al. though 
supplementation of B. infantis and Lactobacillus 
GG, observed no relation with weight gain, even 
after 34 weeks, the supplemented probiotics 

enhanced the growth velocity in ELBW infants. 
Hartel et al. reported that B. infantis and L. 
acidophilus alleviated gastrointestinal problems 
but did not increase the weight of infants.27,57,58 

Since low birth weight increases the risk of NEC 
and nosocomial infections, improving the weight of 
infants is crucial.59 However, feeding L. sporogenes 
at 35 × 107 CFU did not increase newborn weight 
or reduce NEC-related mortality.60,61 Rouge et al.  
conducted a double-blind, randomized experiment 
on oral supplements of B. longum BB536 and L. 
rhamnosus GG and observed that these probiotics 
did not increase gastrointestinal tolerance to 
enteral feeding among exceptionally very low birth 
weight infants, except for those weighing over 
1000 g.62 While the use of BB536-LGG probiotics 
appeared safe in the short term, their long-term 
effects remain unexamined.

Probiotics given to preterm infants
 The benefits of probiotic feeding in 
preterm infants include the reduction of pathogenic 
species in the bowel reservoir, improved enteral 
nutrition, reduced dependence on intravenous 
nutrition, strengthened gut mucosal barrier 
against bacteria and bacterial products, and 
upregulation of protective immunity. Probiotics 
improve nutrition, reduce the incidence of 
sepsis, and prevent neonatal NEC.63 According to 
Deshpande et al., Bifidobacteria and Lactobacilli 
are the preferred probiotic species. Lactobacilli, 
however, comprise only a small proportion of the 
gut microbiota. Bifidobacteria are the dominant 
strains in infancy; however, Lactobacilli and 
Bifidobacteria together exert a “bifidogenic effect”, 
encouraging the growth of endogenous lactic acid 
bacteria.64 This effect is caused by a fermentation 
process that produces short-chain fatty acids. 
Any probiotic strain must be administered at the 
appropriate mass or dose to live and colonize 
the gut.64 Research has shown that a dose of  
106-107 CFU/g of probiotics can effectively colonize 
the infant gut. 
 Since preterm newborns must develop 
early commensal flora, probiotic supplementation 
should begin as soon as possible, before infections 
colonize or antibiotics eliminate existing 
commensals. Satoh et al. recorded the earliest start 
of probiotic supplementation at four hours after 
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birth. To ensure that gut function recovers after 
the initial illness with minimal risk of intolerance 
or translocation, clinical stability is preferred.64,65 
The shedding of probiotic organisms in stool often 
stops 2-3 weeks after supplementation is ceased. 
Hence, continuous dosing is required to encourage 
persistent colonization in preterm infants.64-66 
Supplementation is stopped once the corrected 
gestational age of 36-37 weeks is reached.

Infection prevention
 Infants with birth weights less than 
1000 g are at more risk of NEC and gut infections; 
therefore, breastfeeding is essential. Practical 
issues are reported in babies with weak gut 
motility and poor intravenous feeding. In 
addition to theoretical disputes about the 
relationship between intravenous feeding and 
NEC, physicians use various strategies for early 
management of these diseases with the help of 
probiotics.63,67 A 24% reduction in mortality rate 
was observed (95% CI: 9-39% p < 0.01), and specific 
attributable mortality due to Staphylococcus 
epidermidis was 26.7% (95% CI: 23-30.4%; p = 
0.01) in probiotic-supplemented individuals.45,68 
Administration of Lactobacillus rhamnosus GG 
at 6 × 109 CFU inhibited pathogens that caused 
urinary tract infections and NEC. According to 
Kitajima, daily intake of Bifidobacterium breve at 
 0.5 × 109 CFU for 28 days aids in alleviating stomach-
related problems, such as gas accumulation and 
vomiting (Figure 3).

NEC prevention
 NEC is the most commonly acquired 
abdominal emergency in preterm newborns. 
NEC cases can cluster over time and space. 
Modifying bacterial metabolic processes, such 
as the fermentation of carbohydrates to produce 
intramural gases (e.g., hydrogen), occurs before 
NEC develops. Probiotics play a role in the 
management and prevention of inflammatory 
bowel disease and its treatment. Administration of 
probiotics, such as Lactobacillus or Bifidobacterium, 
prevents sepsis until discharge from the hospital, 
thereby preventing intestinal infections (Figure 
4).54 Daily intake of Lactobacillus casei (6 × 109 CFU) 
for 3 days to 6 weeks or until discharge from 
the hospital limits microbial infections.49 Other 
Bifidobacterium species, such as B. infantis, B. 
bifidum, B. longum, and L. acidophilus, reduce 
NEC-related mortality in preterm infants and 
improve feed tolerance after administration of  
2.5 × 109 CFU daily until discharge from the 
hospital.

Dosage and safety regulation of probiotics in 
newborns
 The preferred dosage of probiotics 
(Lactobacillus and Bifidobacterium species) 
for preventing NEC in infants ranges from 1-18 
billion CFU/day, depending on the weight of 
the infant.69-72 Supplementation with 108-1010 CFU 
of Lacticaseibacillus rhamnosus GG, 250-750 
mg of Saccharomyces boulardii CNCM I-745, and 

Figure 3. Probiotics that improve infant health
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108-1010 CFU of Lacticaseibacillus reuteri DSM 
12246 for 5-7 days reduces diarrhea.73-76 According 
to Deshpande et al., the general dosage of 
probiotics should not exceed 1.5 × 108 to  
3 × 108 CFU for low birth weight or preterm infants 
born before 32 weeks. Probiotics and live bacteria 
also contain dead bacteria and their fragments, 
which help boost immune responses.77 The 
probiotics supplement can be administered either 
within 4 h of birth or when the infant is ready to feed.78 
Supplemented probiotics are excreted through 
stool within 2-3 weeks of administration; therefore, 
continuous supplementat ion should be 
maintained for at least 35 weeks. To date, no 
study has reported that probiotics cause sepsis 
after administration.79,80 However, product 
contamination can cause death. Currently, no 
studies support the administration of probiotics 
to surgical infants.81 However, according 
to Underwood et al., probiotics administration 
minimizes the risk of sepsis compared with feeding 
on unpasteurized mother’s milk. Safety studies 
confirm that probiotics administration does not 
cause adverse effects on infant health.82 The 
safest probiotic identified for pregnant women 
is Lactobacillus rhamnosus, which has been 
tested in women whose infants were at the risk 
of developing atopic dermatitis.82,83 Probiotics 
must meet stringent microbiological standards 
for quality and purity before administration 
to patients.77 They can be administered alone 
or in combination with antibiotics for treating 

gastrointestinal and genitourinary conditions.84 
The Food and Drug Administration (FDA) regulates 
probiotics as nutritional components and evaluates 
them before use.
 In 2014, the US FDA found that 
contamination of probiotics with parasitic 
fungus, Rhizopus oryzae caused gastrointestinal 
mucormycosis in premature infants. Therefore, 
before using probiotics as dietary supplements, 
validation through an Investigational New Drug 
application for review is important. Different 
regulatory bodies regulate the use of probiotics and 
their secretory products in dietary supplements and 
foods, as they do not have universal regulations. In 
Europe, food safety is regulated by the European 
Food Standards Agency, which confers a Qualified 
Presumption of Safety to a list of microbial cultures 
that require no further assessment for use in infant 
foods.77 Additionally, in the US, the food sector 
is regulated by the FDA, which enforces Good 
Manufacturing Practice guidelines.
 A study in a neonatal intensive care unit 
assessed the feces of infants and observed that 
even infants who did not receive any external 
probiotics had probiotic strains (Lactobacillus) in 
their feces. This indicates that the intestinal tract 
is continuously exposed to different bacterial 
strains.84 Certain bacteria, such as Saccharomyces 
boulardii, cause infections in infants due to 
cross-contamination from nearby infants.85 

According to the European Society for Paediatric 
Gastroenterology, Hepatology, and Nutrition, 

Figure 4. A schematic representation of the mechanism of probiotics
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administration of probiotics to infants under four 
months of age reduces gastrointestinal infections.86 

The National FDA and local FDA also investigate the 
safety of probiotic-containing foods.

CONCLUSION

 With the emergence of new bacterial 
and viral infections, the identification of novel 
therapeutic and preventive strategies in the field 
of nutrition has become crucial. The breast milk 
microbiome plays an important role in regulating 
infant health by supporting immune development 
and disease management. This review focuses 
on utilizing probiotic microorganisms in the 
formulation of infant foods. Using Google Scholar 
and PubMed databases, various health benefits 
of probiotics were documented. Probiotics and 
microbes in breast milk have long-lasting impacts 
on the overall health of infants. Although various 
studies have focused on the development of 
energy-rich foods for infants, few have emphasized 
utilization of microbe-infused foods in infant 
nutrition. This review highlights the less-studied 
path for identifying probiotics in infant health 
management. Probiotics reviewed in this study 
have minimal or no side effects, making them 
useful in the market, especially for infants and 
older age groups. Therefore, probiotic therapy 
could be an alternative microbial therapy to 
shape future medicines for infant treatment. 
However, further studies are required to gain a 
complete understanding of microbes and assess 
their overall impact on infant health. This will 
help optimize various therapies and treatments 
based on probiotics and their importance in infant 
development. 
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