
 THE GUT MICROFLORA 

The trillions of microorganisms in the gut play an essential 
role in supporting strong immune and digestive systems. 
Having the optimum balance is important for everyone 
but especially important during pregnancy, birth and 
breastfeeding to give the infant the best possible start in 
life. 

 THE GUT FLORA AND IMMUNITY 

Particularly in early life, the composition of the gut 
flora profoundly influences the development of the gut 
mucosal lining1 and the corresponding immune system2,3. 
Up to 70% of immune cells are located within the gut4. It 
appears that the infant’s immune system is activated by 
the gut flora and it is thought that it is the wide mixture of 
bacterial species, opposed to one individual strain that 
influences its development5. Probiotics have been shown 
to positively influence the infants gut flora balance and 
developing immune system6, showing promising results 
in the prevention and treatment of infectious diarrhoea 
and allergy in particular in infants7. Probiotics taken during 
pregnancy and given to infants from birth seem to increase 
resistance to common coughs and colds and reduce the 
need for antibiotic use8.

 THE GUT FLORA AND ATOPIC DISEASES 

Over the last 50 years there has been a substantial increase 
in the incidence of allergic diseases, such as eczema, 
asthma and hay fever. Allergy is a malfunction of the 
immune system5, so it is not surprising that an imbalance 
in gut flora has been observed in atopic infants13. The 
‘hygiene hypothesis’ suggests that with the relative 

sterilisation of the modern world, which although 
has positively reduced infectious 

disease and infant mortality, 
has led to a decreased 

exposure to microbes, 
depriving the infant of 
necessary immune stimulus 
and development6,9. As it is 

not practical to completely 
eliminate public hygiene, 
probiotics are increasingly 
being considered an 
alternative approach to 

improving the mixture of 
species within the gut flora5. 

Studies are showing positive results of mothers taking 
probiotics during pregnancy and breastfeeding15,16, 
with more benefit being seen in prevention opposed to 
treatment of allergies14. One study halved the risk of infants 
developing eczema during the first two years of life17. 
There is also growing evidence of an association between 
antibiotic use and an increase in allergic disease10,11,12, in 
relation to antibiotics interrupting the process of infants 
establishing a normal gut flora. 

 THE GUT FLORA AND DIGESTION 

A healthy gut flora is necessary to assist in digestion, regular 
healthy bowel movements and the integrity of the gut 
lining (where food absorption takes place). Any imbalance 
could lead to digestive symptoms such as constipation, 
diarrhoea, bloating, flatulence and cramping. It is 
important that the digestive system works effectively so that 
the infant is able to gain adequate nutrients to function and 
grow optimally. The gut flora appears to be imbalanced 
in infants suffering colic18. They often have fewer levels 
of beneficial Lactobacillus that produce much less gas 
than potential pathogens. Promising probiotic studies are 
emerging regarding prevention or management, with one 
study using a Lactobacillus reuteri to significantly improve 
symptoms18.

 GUT AND VAGINAL FLORA AND  
 NATURAL BIRTH 

It is currently understood that during birth, infants born 
vaginally are exposed mainly to microbes that originate 
from the mother6. Although skin to skin contact ensures 
some transmission of microbes from mother to child6, 
infants delivered by caesarean section acquire intestinal 
flora mainly from the environment19,28. Hygienic conditions 
and antimicrobial procedures at this time are also said 
to strongly influence colonization19. It is also reasonable 
to assume that the transmission of a healthy microbial 
flora to the infant is only as effective as the quality of the 
mother’s gut and vaginal flora. Some women like to insert 
probiotic capsules into the vagina during the last trimester 
of pregnancy to ensure a healthy vaginal flora balance 
before birth.

THE DEVELOPING 
ROLE OF PROBIOTICS  
IN INFANT HEALTH 
DURING PREGNANCY AND AFTER BIRTH

FACTSHEET

ARE BABIES BORN STERILE? 

It has traditionally been thought that babies are born 
completely sterile but observations are suggesting that 
the foetus may possibly be influenced by the mothers 
gut flora in the womb via the placenta1,21-24. This new 
information highlights the importance of a healthy gut 
flora in women before and during pregnancy. 



References
1. Thum C, Cookson AL, Otter DE, McNabb WC, Hodgkinson AJ, Dyer J, Roy NC. 2012. Can 

nutritional modulation of maternal intestinal microbiota influence the development of 
the infant gastrointestinal tract? J Nutr. Nov;142(11):1921-8.

2. Kaplan JL, Shi HN, Walker WA. 2011. The role of microbes in developmental 
immunologic programming. Pediatr Res. Jun;69(6):465-72.

3. Fernández L, Langa S, Martín V, Maldonado A, Jiménez E, Martín R, Rodríguez JM. 
2012. The human milk microbiota: Origin and potential roles in health and disease. 
Pharmacol Res. Sep 10. 

4. Vighi G, Marcucci F, Sensi L, Di Cara G, Frati F. 2008. Allergy and the gastrointestinal 
system. Clin Exp Immunol. Sep;153 Suppl 1:3-6.

5. Cartwright P. 2011. Probiotic Allies. How to Maximise the Health Benefits of your 
Microflora. Prentice Publishing, Ilford. pp40-49.

6. Schultz M, Göttl C, Young RJ, Iwen P, Vanderhoof JA. 2004. Administration of oral 
probiotic bacteria to pregnant women causes temporary infantile colonization. J 
Pediatr Gastroenterol Nutr. Mar;38(3):293-7.

7. Edwards CA, Parrett AM. 2002. Intestinal flora during the first months of life: new 
perspectives. Br J Nutr. Sep;88 Suppl 1:S11-8.

8. Kukkonen K, Savilahti E, Haahtela T, Juntunen-Backman K, Korpela R, Poussa T, Tuure 
T, Kuitunen M. 2008. Long-term safety and impact on infection rates of postnatal 
probiotic and prebiotic (synbiotic) treatment: randomized, double-blind, placebo-
controlled trial. Pediatrics. Jul;122(1):8-12.

9. Vassallo MF, Walker WA. 2008. Neonatal microbial flora and disease outcome. Nestle 
Nutr Workshop Ser Pediatr Program. 61:211-24.

10. Strachan DP. 2000. Family size, infection and atopy: the first decade of the “hygiene 
hypothesis”. Thorax. Aug;55 Suppl 1:S2-10.

11. Farooqi IS, Hopkin JM. 1998. Early childhood infection and atopic disorder. Thorax. 
Nov;53(11):927-32.

12. von Mutius E, Illi S, Hirsch T, Leupold W, Keil U, Weiland SK. 1999. Frequency of infections 
and risk of asthma, atopy and airway hyperresponsiveness in children. Eur Respir J. 
Jul;14(1):4-11.

13. Björkstén B, Sepp E, Julge K, Voor T, Mikelsaar M. 2001. Allergy development and the 
intestinal microflora during the first year of life. J Allergy Clin Immunol. Oct;108(4):516-
20.

14. Lee J, Seto D, Bielory L. 2008. Meta-analysis of clinical trials of probiotics for prevention 
and treatment of pediatric atopic dermatitis. J Allergy Clin Immunol. Jan;121(1):116-
121.e11.

15. Kim JY, Kwon JH, Ahn SH, Lee SI, Han YS, Choi YO, Lee SY, Ahn KM, Ji GE. 2010. Effect 
of probiotic mix (Bifidobacterium bifidum, Bifidobacterium lactis, Lactobacillus 
acidophilus) in the primary prevention of eczema: a double-blind, randomized, 
placebo-controlled trial. Pediatr Allergy Immunol. Mar;21(2 Pt 2):e386-93. 

16. Rautava S, Kalliomäki M, Isolauri E. 2002. Probiotics during pregnancy and breast-
feeding might confer immunomodulatory protection against atopic disease in the 
infant. J Allergy Clin Immunol. Jan;109(1):119-21.

17. Kalliomäki M, Salminen S, Arvilommi H, Kero P, Koskinen P, Isolauri E. 2001. Probiotics in 
primary prevention of atopic disease: a randomised placebo-controlled trial. Lancet. 
Apr 7;357(9262):1076-9.

18. Savino F, Pelle E, Palumeri E, Oggero R, Miniero R. 2007. Lactobacillus reuteri (American 
Type Culture Collection Strain 55730) versus simethicone in the treatment of infantile 
colic: a prospective randomized study. Pediatrics. Jan;119(1):e124-30.

19. Fanaro S, Chierici R, Guerrini P, Vigi V. 2003. Intestinal microflora in early infancy: 
composition and development. Acta Paediatr Suppl. Sep;91(441):48-55.

20. Hilton E, Isenberg HD, Alperstein P, France K, Borenstein MT. 1992. Ingestion of yogurt 
containing Lactobacillus acidophilus as prophylaxis for candidal vaginitis. Ann Intern 
Med. 1992 Mar 1;116(5):353-7.

21. Jiménez E, Fernández L, Marín ML, Martín R, Odriozola JM, Nueno-Palop C, Narbad 
A, Olivares M, Xaus J, Rodríguez JM. 2005. Isolation of commensal bacteria from 
umbilical cord blood of healthy neonates born by cesarean section. Curr Microbiol. 
Oct;51(4):270-4. 

22. Rautava S, Collado MC, Salminen S, Isolauri E. 2012. Probiotics modulate host-microbe 
interaction in the placenta and fetal gut: a randomized, double-blind, placebo-
controlled trial. Neonatology. 102(3):178-84. 

23. Jiménez E, Marín ML, Martín R, Odriozola JM, Olivares M, Xaus J, Fernández L, 
Rodríguez JM. 2008. Is meconium from healthy newborns actually sterile? Res 
Microbiol. Apr;159(3):187-93. 

24. Solís G, de Los Reyes-Gavilan CG, Fernández N, Margolles A, Gueimonde M. 2010. 
Establishment and development of lactic acid bacteria and bifidobacteria 
microbiota in breast-milk and the infant gut. Anaerobe. Jun;16(3):307-10. 

25. Martín R, Olivares M, Marín ML, Fernández L, Xaus J, Rodríguez JM. 2005. Probiotic 
potential of 3 Lactobacilli strains isolated from breast milk. J Hum Lact. Feb;21(1):8-17.

26. Martín R, Heilig HG, Zoetendal EG, Jiménez E, Fernández L, Smidt H, Rodríguez JM. 2007. 
Cultivation-independent assessment of the bacterial diversity of breast milk among 
healthy women. Res Microbiol. Jan-Feb;158(1):31-7. 

27. Martín V, Maldonado-Barragán A, Moles L, Rodriguez-Baños M, Campo RD, Fernández 
L, Rodríguez JM, Jiménez E. 2012. Sharing of bacterial strains between breast milk and 
infant feces. J Hum Lact. Feb;28(1):36-44.

28. Fanaro S, Chierici R, Guerrini P, Vigi V. 2003. Intestinal microflora in early infancy: 
composition and development. Acta Paediatr Suppl. Sep;91(441):48-55.

29. Dai D, Walker WA. 1999. Protective nutrients and bacterial colonization in the immature 
human gut. Adv Pediatr. 46:353-82.

30. Abrahamsson TR, Sinkiewicz G, Jakobsson T, Fredrikson M, Björkstén B. 2009. Probiotic 
lactobacilli in breast milk and infant stool in relation to oral intake during the first year 
of life. J Pediatr Gastroenterol Nutr. 49(3):349-54.

31. Arroyo R, Martín V, Maldonado A, Jiménez E, Fernández L, Rodríguez JM. 2010. 
Treatment of infectious mastitis during lactation: antibiotics versus oral administration 
of Lactobacilli isolated from breast milk. Clin Infect Dis. Jun 15;50(12):1551-8.

32. Dugoua JJ, Machado M, Zhu X, Chen X, Koren G, Einarson TR. 2009. Probiotic safety 
in pregnancy: a systematic review and meta-analysis of randomized controlled trials 
of Lactobacillus, Bifidobacterium, and Saccharomyces spp. J Obstet Gynaecol Can. 
Jun;31(6):542-52.

33. Johnston BC, Goldenberg JZ, Vandvik PO, Sun X, Guyatt GH. 2011. Probiotics for the 
prevention of pediatric antibiotic-associated diarrhea. Cochrane Database Syst Rev. 
Nov 9;(11):CD004827. 

34. Harmsen HJ, Wildeboer-Veloo AC, Raangs GC, Wagendorp AA, Klijn N, Bindels JG, 
Welling GW. 2000. Analysis of intestinal flora development in breast-fed and formula-
fed infants by using molecular identification and detection methods. J Pediatr 
Gastroenterol Nutr. Jan;30(1):61-7.

35. Tasdemir M, Tasdemir I, Tasdemir S, Tavukcuoglu S. 1996. Alternative treatment for 
bacterial vaginosis in pregnant patients; restoration of vaginal acidity and flora. Arch 
AIDS Res. 10(4):239-41.

36. Stapleton AE, Au-Yeung M, Hooton TM, Fredricks DN, Roberts PL, Czaja CA, Yarova-
Yarovaya Y, Fiedler T, Cox M, Stamm WE. 2011. Randomized, placebo-controlled phase 
2 trial of a Lactobacillus crispatus probiotic given intravaginally for prevention of 
recurrent urinary tract infection. Clin Infect Dis. 52(10):1212-7.

37. Yang YX, He M, Hu G, Wei J, Pages P, Yang XH, Bourdu-Naturel S. 2008. Effect of a 
fermented milk containing Bifidobacterium lactis DN-173010 on Chinese constipated 
women. World J Gastroenterol. 14(40):6237-43.

 DOES BREAST-MILK INFLUENCE THE INFANT  
 GUT FLORA COMPOSITION? 

An obvious difference between breast-fed and formula-
fed infants is the development of the intestinal flora34. 
Breast milk provides a continuous supply of a wide range 
of microbes3 including potentially beneficial bacteria 
such as bifidobacteria and lactobacilli24 and components 
that specifically stimulate the growth of bifidobacteria in 
the infant gut29. Studies have indicated that the specific 
gut flora of breast fed infants closely reflects that of their 
mother’s breast milk27. Bifidobacteria is the predominant 
species in a breast fed infant’s gut flora24,34, whereas in 
formula-fed infants other potentially harmful bacteria 
predominate28,29,34. Individuals are said to harbour a 
different mix of microbes within their gut and it is probable 
that a wide mix of microbes is of greater benefit than the 
presence of one individual strain. Orally supplemented 
probiotics to the mother have been isolated at varying 
levels in colostrum30, breast milk31 and infant stool samples6 
indicating effectiveness of consumption. However, the 
benefit may not necessarily be to purely transfer one 
specific probiotic strain from mother to infant, but also to 
assist in the prevalence of a protective overall gut flora in 
the mother that will hopefully be transferred to the infant. 

ARE PROBIOTICS SAFE TO TAKE DURING  
PREGNANCY AND IN INFANCY? 

A review32 of Lactobacillus and Bifidobacterium 
probiotics consumed by pregnant women during 
varying stages of pregnancy highlighted no reported 
adverse effects, such as increased rate of caesarean-
section, low birth weight babies, miscarriages or 
malformations. At the time no studies were available for 
Saccharomyces spp. use during pregnancy so its safety 
is unknown. Another review33 looked at studies giving 
probiotics directly to infants from the first day of birth, 
again no serious adverse events were reported. 

Other areas of possible benefit of probiotic use in the 
pregnant mother

• Mastitis3,31 • Constipation37

• Bacterial vaginosis35 • Candida20

• Urinary tract infections36

A healthy gut microflora is considered extremely 
important in pregnant women, for the health of her and 
her infant. A multi-strain probiotic could be considered 
to provide a wider range of benefits to a broader range 
of women and their infants.
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