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Abstract 
Food allergy onset occurs in early life, in fact an Australian non-selected 1-year-old children cohort showed a prevalence 

of sesame, peanut and egg allergy of 8.9, 3.0 and 0.8 % respectively. Other experiments showed that clinical reactivity to such 
foods arises around 4 months of age. Several researchers reported dysbiosis in food allergic subjects. Some studies about human 
microbiome genetics evidenced altered gut microbiota in individuals suffering from both cow’s milk and egg allergies. It is 
generally accepted that dysbiosis arises prodromal to the food allergy onset. In fact, after analyzing gut microbiota in children, 
belonging to a Canadian cohort, within 12 months of age, it was found proof of food sensitization after 12 months of age. The aim 
of this opinion paper is to enforce existing evidences and, above all, to introduce the concept that, in many cases, human features 
and perceptions are mostly shaped by microbiota, as outlined in my previous papers.

Introduction
Food allergy is a non-physiological reaction to food which 

is usually mediated by immune processes. Among them, IgE-
mediated ones are increasing in prevalence (5% of adults and 8% 
of children) [1-3], but the underlying mechanisms are still matter of 
investigation; food allergy is partially genetically-based and partly 
depending on environmental factors that affect the quality of the 
intestinal microbiota. Food allergy is generated by degranulation 
of both basophils and mast cells via hapten cross-linking of IgE 
bound to the cell surface. If gut microbiota is not intact, IgE levels 
are increased and basophils are mobilized; as an outcome, allergy-
related symptoms occur [4].

Food allergy onset occurs in early life, in fact an Australian 
non-selected 1-year-old children cohort showed a prevalence of 
sesame, peanut and egg allergy of 8.9, 3.0 and 0.8 % respectively 
[5]. Besides, in the USA, prevalence ranges from 1.5% to 10%. 
Interestingly, a recent epidemiological population-based research 
reported that, from 2007 to 2010, prevalence of parents-reported 
food allergy in infants is 6.53%. The most commonly reported 
pediatric allergies were to milk, peanut and shellfish. Another USA 
study showed a lightly higher value of food allergy prevalence 
in children (8%) [1]. Other experiments showed that clinical 
reactivity to such foods arises around 4 months of age [6,7]. 
These findings suggest that environmental risk factors could take 

part to this phenomenon during the postnatal period or even in 
utero. Such factors comprehend breastfeeding, birth mode, human 
contact and exposure to any kind of pet [8]. This becomes even 
more interesting considering that, although gastrointestinal tract 
has generally been accounted as sterile until environmental 
bacteria colonization takes place at birth, recent researches showed 
evidences of microorganisms presence in amniotic fluid, fetal 
membranes, umbilical cords, placentas and meconium [9]. The 
above stated considerations corroborate the Hygiene Hypothesis, 
which states that an inappropriate and insufficient microbial 
exposure in early life causes allergies. It was demonstrated that 
each one of these parameters individually affects gut microbiota 
composition [10-14]. The aim of this opinion paper is to enforce 
existing evidences and, above all, to introduce the concept that, in 
many cases, human features and perceptions are mostly shaped by 
microbiota, as outlined in my previous papers [15-17], in which 
was reported that microbiota composition markedly influences 
both taste sense, HCV infection process and liver regeneration.

Evidences in Humans
Several researchers reported dysbiosis in food allergic 

subjects. Some studies about human microbiome genetics evidenced 
altered gut microbiota in individuals suffering from both cow’s 
milk and egg allergies [18-20]. Moreover, it was demonstrated 
that Scandinavian children with egg or cow’s milk allergy hosted 
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higher Staphylococcus aureus and Coliforms loads with the respect 
to the non-allergic ones; these findings were coupled with the 
lower Bifidobacteria\Lactobacilli ratio if compared to non-atopic 
kids [18]. Furthermore, investigators highlighted markedly higher 
Atopobium group\Clostridium coccoides cluster if compared to a 
control group [20].

Dysbiosis in Humans
It is generally accepted that dysbiosis arises prodromal to 

the food allergy onset. In fact, after analyzing gut microbiota in 
children, belonging to a Canadian cohort, within 12 months of 
age, it was found proof of food sensitization after 12 months of 
age. Moreover, every quartile rise in bacterial richness at 3 months 
of age was linked with a 55% lowering in probability for food 
sensitization by 12 months. Food sensitive children, at the genus 
level, had an excess of gut Enterobacteriaceae, while Bacteroidaceae 
were underrepresented [21]; with this in mind, it can be said that 
early infancy could represent the crucial period for the intervention, 
corroborating the idea that gut microbiome and food allergy are 
related, in an age-based manner. Furthermore, it was found that 
milk allergic children’s gut microbiota composition up to 6 months 
from birth was linked with subsequent clearance of such allergy 
by age 8 years. This resolution was imputed to an enrichment of 
both Firmicutes and Clostridia genuses [21]. Analogue results 
were obtained in atopic dermatitis patients, in which microbial 
diversity was not associated with allergic phenomenon [23]. Egg 
allergy patients were found to have an excess of Streptococcaceae, 
Leuconostocaceae and Lachnospiraceae within the gut when 
compared to controls [24]. According to [25] there is no variation in 
microbial diversity, but allergic children were found to have higher 
levels of Clostridia and Anaerobacter genuses and decreased ones 
of Bacteroides and Clostridium XVIII in infants with the respect to 
healthy individuals.

Murine models’ results are in nice agreement with age-
sensitive relationship between gut microbiota and the host. 
Microbiota introduction germ-free mice dramatically lowered IgE 
levels and inhibited the arise of food allergy [26]. Due to close 
dependence between diet and microbiota composition [26], as 
well as the different clinical outcomes related to allergen types, 
comparison of bacterial genus combinations between allergens 
need more attention.

Conclusion
After the evaluation of the above findings and coupling 

them with the evidences collected in [15-17], it can be safely 
said that microbiota plays a pivotal role in several essential 
pathophysiological processes within human organisms. All 
evidences converge to the demonstration that bacterial diversity 
is essential for a physiological and healthy functioning of immune 
system, taste sense, as well as liver regeneration. Considering that 

microbiota formation take place during both pre- and post-birth 
periods, it is safe to assume that also food allergy etiology has to 
be chronologically placed in correspondence of such time zones. 
So, if an efficient prevention therapy will be developed, it should 
be focused not only on the child, but even on the giving-birth 
parent. It is thus clear that microbiota contribute both to shape 
our perception of reality and to defend ourselves from pathogens. 
Since some evidences similar to the microbiota contribution to 
taste sensing [27] are standing about olfactory sense [28], it can be 
hypothesized that the human bacterial set is a necessary component 
of human subjectivity. 

References
Savage J, Johns CB (2015) Food allergy: epidemiology and natural 1. 
history. Immunol Allergy Clin N Am 35: 45-59.

Berin MC, Wang W (2013) Reduced severity of peanut-induced ana-2. 
phylaxis in TLR9-deficient mice is associated with selective defects in 
humoral immunity. Mucosal Immunol 6: 114-121.

Sicherer SH, Sampson HA (2014) Food allergy: epidemiology, patho-3. 
genesis, diagnosis, and treatment. J Allergy Clin Immunol 133: 291-
307.

Blàzquez AB, Berin MC (2017) 4. Microbiome and food allergy. Transl 
Res 179: 199-203.

Osborne NJ, Koplin JJ, Martin PE, Gurrin LC, Lowe AJ, et al. (2011) 5. 
Prevalence of challenge proven IgE-mediated food allergy using popu-
lation-based sampling and predetermined challenge criteria in infants. 
J Allergy Clin Immunol 127: 668-676.

Palmer DJ, Metcalfe J, Makrides M, Gold MS, Quinn P, et al. (2013) 6. 
Early regular egg exposure in infants with eczema: a randomized con-
trolled trial. J Allergy Clin Immunol 132: 387-392.

Du Toit G, Roberts G, Sayre PH, Bahnson HT, Radulovic S, et al. 7. 
(2015) Randomized trial of peanut consumption in infants at risk for 
peanut allergy. N Engl J Med 372: 803-813.

Marrs T, Bruce KD, Logan K, Rivett DW, Perkin MR, et al. (2013) Is 8. 
there an association between microbial exposure and food allergy? A  
systematic review. Pediatr Allergy Immunol 24: 311-320.

Tanaka M, Nakayama J (2017) Development of the gut microbiota in 9. 
infancy and its impact on health life later. Allergol Int 66: 515-522.

Dominguez-Bello MG, Costello EK, Contreras M, Magris M, Hidalgo 10. 
G, et al. (2010) Delivery mode shapes the acquisition and structure of 
the initial microbiota across multiple body habitats in newborns. Proc 
Natl Acad Sci USA 107: 11971-11975.

Bäckhed F, Roswall J, Peng Y, Feng Q, Jia H, et al. (2015) Dynamics 11. 
and Stabilization of the human gut microbiome during the first Year of 
life. Cell Host Microbe 17: 690-703.

Laursen MF, Zachariassen G, Bahl MI, Bergström A, Høst A, et al. 12. 
(2015) Having older siblings is associated with gut microbiota develop-
ment during early childhood. BMC Microbiol 15: 154.

Thompson AL, Monteagudo-Mera A, Cadenas MB, Lampl ML, Azcara-13. 
te-Peril MA (2015) Milk- and solid-feeding practices and daycare atten-
dance are associated with differences in bacterial diversity, predomi-

https://www.ncbi.nlm.nih.gov/pubmed/25459576
https://www.ncbi.nlm.nih.gov/pubmed/25459576
https://www.ncbi.nlm.nih.gov/pubmed/22718261
https://www.ncbi.nlm.nih.gov/pubmed/22718261
https://www.ncbi.nlm.nih.gov/pubmed/22718261
https://www.ncbi.nlm.nih.gov/pubmed/24388012
https://www.ncbi.nlm.nih.gov/pubmed/24388012
https://www.ncbi.nlm.nih.gov/pubmed/24388012
https://www.ncbi.nlm.nih.gov/pubmed/27686718
https://www.ncbi.nlm.nih.gov/pubmed/27686718
https://www.ncbi.nlm.nih.gov/pubmed/21377036
https://www.ncbi.nlm.nih.gov/pubmed/21377036
https://www.ncbi.nlm.nih.gov/pubmed/21377036
https://www.ncbi.nlm.nih.gov/pubmed/21377036
https://www.ncbi.nlm.nih.gov/pubmed/23810152
https://www.ncbi.nlm.nih.gov/pubmed/23810152
https://www.ncbi.nlm.nih.gov/pubmed/23810152
https://www.nejm.org/doi/full/10.1056/NEJMoa1414850
https://www.nejm.org/doi/full/10.1056/NEJMoa1414850
https://www.nejm.org/doi/full/10.1056/NEJMoa1414850
https://www.ncbi.nlm.nih.gov/pubmed/23578298
https://www.ncbi.nlm.nih.gov/pubmed/23578298
https://www.ncbi.nlm.nih.gov/pubmed/23578298
https://www.ncbi.nlm.nih.gov/pubmed/28826938
https://www.ncbi.nlm.nih.gov/pubmed/28826938
https://www.ncbi.nlm.nih.gov/pubmed/20566857
https://www.ncbi.nlm.nih.gov/pubmed/20566857
https://www.ncbi.nlm.nih.gov/pubmed/20566857
https://www.ncbi.nlm.nih.gov/pubmed/20566857
https://www.ncbi.nlm.nih.gov/pubmed/25974306
https://www.ncbi.nlm.nih.gov/pubmed/25974306
https://www.ncbi.nlm.nih.gov/pubmed/25974306
https://bmcmicrobiol.biomedcentral.com/articles/10.1186/s12866-015-0477-6
https://bmcmicrobiol.biomedcentral.com/articles/10.1186/s12866-015-0477-6
https://bmcmicrobiol.biomedcentral.com/articles/10.1186/s12866-015-0477-6
https://www.ncbi.nlm.nih.gov/pubmed/25705611
https://www.ncbi.nlm.nih.gov/pubmed/25705611
https://www.ncbi.nlm.nih.gov/pubmed/25705611


Citation: Frumento D (2018) New Insights on the Relation Between Human Microbiota and Food Allergy. Food Nutr J 3: 191. DOI: 10.29011/2575-7091.100091

3 Volume 3; Issue 06

Food Nutr J, an open access journal
ISSN: 2575-7091

nant communities, and metabolic and immune function of the infant 
gut microbiome. Front Cell Infect Microbiol 5: 3.

Azad MB, Konya T, Maughan H, Guttman DS, Field CJ, et al. (2013) 14. 
Infant gut microbiota and the hygiene hypothesis of allergic disease: 
impact of household pets and siblings on microbiota composition and  
diversity. Allergy Asthma Clin Immunol 9: 15.

Frumento D (2018) Microbiota and HCV infection interplay. CTBEB 15. 
13: 1-4.

Frumento D (2018) Oral bacteria contribution in wine flavor perception. 16. 
CTBEB 15: 1-3.

Frumento D (2018) Gut microbiota role in liver regeneration: evidenc-17. 
es and novel insights. ITERM 1: 1-3.

Björksten B, Naaber P, Sepp E, Mikelsaar M (1999) The intestinal mi-18. 
croflora in allergic Estonian and Swedish 2-year-old children. Clin Exp 
Allergy 29: 342-346.

Thompson-Chagoyan OC, Vieites JM, Maldonado J, Edwards C, Gil A 19. 
(2010) Changes in faecal microbiota of infants with cow’s milk protein  
allergy--a Spanish prospective case-control 6-month follow-up study. 
Pediatr Allergy Immunol 21: 394-400.

Thompson-Chagoyan OC, Fallani M, Maldonado J, Vieites JM, Khan-20. 
na S, et al. (2011) Faecal microbiota and short-chain fatty acid levels 
in faeces from infants with cow’s milk protein allergy. Int Arch Allergy 
Immunol 156: 325-332. 

Azad MB, Konya T, Guttman DS, Field CJ, Sears MR, et al. (2015) 21. 
Infant gut microbiota and food sensitization: associations in the first 
year of life. Clin Exp Allergy 45: 632-643.

Bunyavanich S, Shen N, Grishin A, Wood R, Burks W, et al. (2016) 22. 
Early-life gut microbiome composition and milk allergy resolution. J 
Allergy Clin Immunol 138: 1122-1130.

Nylund L, Satokari R, Nikkilä J, Rajilić-Stojanović M, Kalliomäki M, et 23. 
al. (2013) Microarray analysis reveals marked intestinal microbiota 
aberrancy in infants having eczema compared to healthy children in 
at-risk for atopic disease. BMC Microbiol 13: 12.

Fazlollahi M, Chun Y, Grishin A, Wood RA, Burks AW, et al. (2018) 24. 
Early-life gut microbiome and egg allergy. Allergy 73: 1515-1524.

Ling Z, Li Z, Liu X, Cheng Y, Luo Y, et al. (2014) Altered fecal microbi-25. 
ota composition associated with food allergy in infants. J App Environ  
Microbiol 80: 2546-2554.

Cahenzli J, Köller Y,Wyss M, Geuking MB, McCoy KD (2013) Intestinal 26. 
microbial diversity during early-life colonization shapes long-term IgE 
levels. Cell Host Microbe 14: 559-570. 

David LA, Maurice CF, Carmody RN, Gootenberg DB, Button JE, et al. 27. 
(2014) Diet rapidly and reproducibly alters the human gut microbiome. 
Nature 505: 559-563.

Bienenstock J, Kunze J, Forsythe P (2018) Disruptive physiology: ol-28. 
faction and the microbiome-gut- brain axis. Biol Rev Camb Philos Soc 
93: 390-403.

https://www.ncbi.nlm.nih.gov/pubmed/25705611
https://www.ncbi.nlm.nih.gov/pubmed/25705611
https://www.ncbi.nlm.nih.gov/pubmed/25705611
https://www.ncbi.nlm.nih.gov/pubmed/25705611
https://www.ncbi.nlm.nih.gov/pubmed/25705611
https://www.ncbi.nlm.nih.gov/pubmed/25705611
https://www.ncbi.nlm.nih.gov/pubmed/25705611
https://www.ncbi.nlm.nih.gov/pubmed/23607879
https://www.ncbi.nlm.nih.gov/pubmed/23607879
https://www.ncbi.nlm.nih.gov/pubmed/23607879
https://www.ncbi.nlm.nih.gov/pubmed/23607879
https://juniperpublishers.com/ctbeb/pdf/CTBEB.MS.ID.555852.pdf
https://juniperpublishers.com/ctbeb/pdf/CTBEB.MS.ID.555852.pdf
https://juniperpublishers.com/ctbeb/pdf/CTBEB.MS.ID.555923.pdf
https://juniperpublishers.com/ctbeb/pdf/CTBEB.MS.ID.555923.pdf
https://crimsonpublishers.com/iterm/fulltext/ITERM.000504.php
https://crimsonpublishers.com/iterm/fulltext/ITERM.000504.php
https://www.ncbi.nlm.nih.gov/pubmed/10202341
https://www.ncbi.nlm.nih.gov/pubmed/10202341
https://www.ncbi.nlm.nih.gov/pubmed/10202341
https://www.ncbi.nlm.nih.gov/pubmed/19889194
https://www.ncbi.nlm.nih.gov/pubmed/19889194
https://www.ncbi.nlm.nih.gov/pubmed/19889194
https://www.ncbi.nlm.nih.gov/pubmed/19889194
https://www.ncbi.nlm.nih.gov/pubmed/21720179
https://www.ncbi.nlm.nih.gov/pubmed/21720179
https://www.ncbi.nlm.nih.gov/pubmed/21720179
https://www.ncbi.nlm.nih.gov/pubmed/21720179
https://www.ncbi.nlm.nih.gov/pubmed/25599982
https://www.ncbi.nlm.nih.gov/pubmed/25599982
https://www.ncbi.nlm.nih.gov/pubmed/25599982
https://www.ncbi.nlm.nih.gov/pubmed/27292825
https://www.ncbi.nlm.nih.gov/pubmed/27292825
https://www.ncbi.nlm.nih.gov/pubmed/27292825
https://www.ncbi.nlm.nih.gov/pubmed/23339708
https://www.ncbi.nlm.nih.gov/pubmed/23339708
https://www.ncbi.nlm.nih.gov/pubmed/23339708
https://www.ncbi.nlm.nih.gov/pubmed/23339708
https://www.ncbi.nlm.nih.gov/pubmed/29318631
https://www.ncbi.nlm.nih.gov/pubmed/29318631
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3993190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3993190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3993190/
https://www.ncbi.nlm.nih.gov/pubmed/24237701
https://www.ncbi.nlm.nih.gov/pubmed/24237701
https://www.ncbi.nlm.nih.gov/pubmed/24237701
https://www.nature.com/articles/nature12820
https://www.nature.com/articles/nature12820
https://www.nature.com/articles/nature12820
https://www.ncbi.nlm.nih.gov/pubmed/28675687
https://www.ncbi.nlm.nih.gov/pubmed/28675687
https://www.ncbi.nlm.nih.gov/pubmed/28675687

