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Farm life: 

 exposure in rural farming environments  

 Increase  Non-pathogenic microbial strains 
(Acinetobacter lwoffii) 

 When administered to pregnant rodents,  

 allergy-protective effects in the offspring, 

 increased expression of IFNγ  

 

Health Nut Study  
 3000 cohort study in Melbourne 

 Less allergies if have dog inside house p 0.043 compared 

to outside p 0.66 

 More siblings the less allergy 

 

Health nut study: Melbourne. 

 5000 1yr old attending community centre 

Major findings:  

 Infants had cooked egg 4-6 months 
had 5x less egg allergy then after 6 
months.  

Vit D def is 3 fold increase risk of 
food allergy 

 If had BCG less allergy 
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Microbiome 
 Plaenta: 

 Ecoli, Bacteroides,  

 Is similar to mothers oral microbial  

 Vagina Microbiome 80% lactobacillus,  

 Vagina Delivered: Newborns have actinobacteria, 
proteobacteria and Bacteroides 

 LSCS: only gets hug skin bugs.  

 Breast milk: a bacterial soup: strept, Staph, Serratia, 
Corynbacteria 

 Mothers who eat high fat diet have different gut flora in the 
baby 

Microbiome T1 vs T3 

 91 pregnant fecal bacteria 

T3 

 Increase in Proteobacteria and actinobacteria 

 Decrease of Bacteroidetes and increase firmicutes 

 supports growth of fetus growth 

 induces  insulin insensitivity 

 Obese women have T1 is already similar to T3 microbiome 

 Excess eating is associated with this Microbiome.  Cell. 2012 August 3; 150(3): 470–480. doi:10.1016/j.cell.2012.07.008.  
Host remodeling of the gut microbiome and metabolic changes during pregnancy  

Omry Koren  

 

Early Pregnancy and probiotics 

 
 256 women: 7% obese, 21% overweight 
 Placebo/diet vs  
 LACTOBACILLUS RHAMNOSUS GG 

BIFIDOBACTERIUM LACTIS  

 Lactobacillus acidophilus: Group 
 preserve  insulin sensitivity  
 Improve Glycaemic control   

 Obese and GDM:  
 have decrease microbial diversity 
 Laitinen 2008: RCT New Zealand Study 

 
 

 
 

Probiotics for preventions of GDM 

 2014 Cochrane: Barrett HL et al 
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Maternal Probiotics and Genital 

infection 

Other outcomes: of probiotic in 

pregnancy 

Benefit in prevention of Allergy 

No difference in  

 Birth weight 

Neonatal death 

Miscarriage rate 

 Preterm delivery 

 LSCS rate 
 

Probiotic in pregnancy 

 Lindsay  Am J Clin Nutrit 2014: 6: 1432-1439 

 RCT: 138 pregnant Women 

BMI 30 to 40 

Probiotics from 24 weeks 

No difference in Glycaemic control in those with high BMI 

 

Mastitis 

 Dysbiosis 

 Single strain of pathogenic bacteria  

 Lactobacillus disappear 

 Most common organism is Staph Aureus, 

Staph Epi esp chronic infection 

 Qiara is L Fermentum 

 Nutricia has L Salivarius 

RCT  n 352 

A) L. fermentum CECT 5716 (n=127) 

B) L. salivarius CECT 5713 (n=124) 

C) Antibiotics (n=101) 

 

Inclusion:  

breast inflammation, 

painful breastfeeding 

milk bacterial count 14 log10 (CFU)/mL 

milk leukocyte count 16 log10 

cells/mL.  

74 had fissures  
 

 

: 

 

Bacterial Count 
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Lactobacillus vs Antibiotics 
Results 

 Breast pain reduction similar between the 2 probiotics 

 Bactrim is the most effective 

 Augmentin is next  

 Amoxil and Flucluxacillin was less effective 

 88% Grp A  L Fer and 85% Gp B L Sal complete recovery 

 Stop breast feeding and vaginal candidiasis only in antibiotic 

Gp 

 Mechanism is related to probiotic stimulating the immune 

system 

Folic acid 

 Before conception 

 No evidence after first trimester is beneficial 

 Increase methylation and increase allergy 

 0.4mg per day 

 But if Obese, on anticonvulsants, NIDDM and 

FHx of NTD for 5mg daily 

 Lin 2013 JACI  

 Low asthma rate if low folate level 

 

 

Folic acid and allergic disease 

 Early life folate and allergic sensitization 

 Okupa 2013 JACI  

 Higher folate inutero increase Food allergy including 

milk, peanut and egg and aeroallergen 

 Folate promote DNA methylation 

 Some suggestion of breast feeding high folate related to 

allergy in the infant 

Eczema Infancy 
Comparison Number of subjects (studies) RR (95% CI) 

Maternal allergen avoidance 
during pregnancy  

334(2) 1.01 (0.51, 1.79)  

Maternal allergen avoidance 
during lactation  

26(1) 0.73 (0.32, 1.64)  

Partially hydrolysed formula 
versus cow’s milk formula  

3136 (9)  0.82 (0.72-0.95) 

Extensively hydrolysed 
formula versus cow’s milk 

formula  

1726 (3)  0.71 (0.51, 0.97)  

Extensively versus partially 
hydrolysed formula  

1865 (4)  0.89 (0.73, 1.10)  

Soy formula versus cow’s 
milk formula  

451 (1)  1.20 (0.95, 1.52)  

Prebiotics  1218 (4)  0.68 (0.48, 0.97) 

Probiotics  1911 (13)  0.79 (0.68, 0.91)  
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It all starts as a  

sterile surface 

But, after some  

first colonizers…  

… a complex ecosystem  

establishes 

Gut flora 
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Breast-fed Infants 

Effect of  
Human Milk 

Prebiotics 

Harmsen HJM, et al. JPGN 2000; 30:61-67 

Bifidobacteria 

Bacteroides 

E. coli 

Probiotics and Prebiotics Modulate the  

Intestinal Microbiota and Immune Responses 
Probiotics Prebiotics 

Healthy microbiota 

Modulation of immune responses 
• Epithelial integrity 

• IgA secretion 
• Treg, Th1/Th2 activity 

Allergic disease 

Treg 

Th2 

Th1 

Probiotics how it works 

 Modify the enteral antigens 

 Modify gut barrier functions 

 Regulation of secretion of inflammatory mediators 

 Promote endogenous barrier  

 Reduce the IgE levels  

 Reduce Th2 cytokine response.  

GI tract  

 Probiotics can train the immune system to distinguish 

pathogens and non harmful antigens.  

 The aim is to prevent the immune system to overreact 

to non harmful antigens which is the genesis of allergies 

Caesarean section: Bifidobacteria  

Gronlund MM et al. J Pediatr Gastroenterol Nutr 1999;28:19-25 

Microbiome LSCS vs NVD 

 Vagina: lactobacillus, provotella, sneathia 

 LSCS: is hospital organism Staph and C Difficule 

 Lower bifidobacterium and lower bacteria diversity 

 

 High fat diet affects the intestinal microbiome  

 Increase non pathogenic campylobacter in the infant 
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Suggestions from a Midwife 
Decrease use of antibiotics 

 

Kaplan-Meier analysis of cumulative incidence of chronic asthma.  

Roduit C et al. Thorax 2009;64:107-113 

Copyright © BMJ Publishing Group Ltd & British Thoracic Society. All rights reserved. 

Caesarian vs Normal vaginal delivery and 

Asthma Rates 

Intestinal Microbiota in  

Allergic and Non-allergic Children 
 Allergic children have altered microbiota 1,2,3 

 
 lower counts of lactobacilli and bifidobacteria 
 higher levels of Staphylococcus aureus and Clostridium 

difficile 

 

 Differences precede onset of allergic disease 4,5 

 lower counts bifidobacteria and enterococci at 1/12 
 lower counts of bifidobacteria and bacteroides at 

12/12 
 higher counts of clostridia in first weeks and at 3 

months 
 more often colonised with staphylococcus at 6/12 

 

 

Immuno-modulation factors:  

 Potential Good Bugs 

 Lactobacillus GG or Rhamnosus 

 Allergy prevention 

 L. Reuteri  

 Colic 

 L. Fermentus / Salivarius  

 Mastitis 

 L. paracasei: obesity 

  B. Breve 

 Breast milk probiotic, allergy 

 Infloran: L. acidophillis /B. Bifidum: Necrotising Colitis prevention 

 Saccharomyces boulardii, L.acidophilus and B bifidum: Diarrhoea 

Yakult 

 Yakult: L Casei  

 6.5 Billion units in 65 ml 

 Light has 10.9g/100ml  has Sweetener 955  

 Normal Yakult has 17.5g/100ml 

 1 teaspoon has 4g 

 Yakult has 4 teaspoon of sugar in 65ml 

 Fruit Juice is 10g/100ml 

Probiotics: prescribing 

 ConsumerLab.com tested 25 probiotic products 

 8/25 container <1% of the claimed number of live 

bacteria or of the expected minimum of 1 billion. 

 7 of the 8 that gave expected numbers per serving 

met those counts 

 None contaminated with bacteria, mold, or fungus 

 All enteric-coated capsules passed testing 
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Probiotics in infants 

for prevention of 

allergic disease and 

food hypersensitivity 
David A Osborn, John KH Sinn 

 

Royal Prince Alfred Hospital  

Royal North Shore Hospital 

Australian Satellite of the Cochrane Neonatal 

Review Group, Australia 

Probiotic versus no probiotic:  

Infant eczema: 13 trials, 1911 infants  

Heterogeneity: P = 0.37; I² = 8%  

Test for overall effect: 

 P = 0.001  RR 0.79, 95%CI 0.68, 0.91 

Eczema – Probiotic containing  

L. rhamnosus versus other probiotic 

Test for subgroup differences: P = 0.18, I² = 45.3%  

RR 0.68 95%CI 0.53, 0.86 

RR 0.83 95%CI 0.70, 1.00 

Subgroup analysis: Eczema -  

High risk versus unselected infants 

Test for subgroup differences: P = 0.16, I² = 50.0% 

RR 0.82 95%CI 0.71, 

0.95 

RR 0.58 95%CI 0.37, 

0.92 

Synbiotic versus no synbiotic:  

Infant allergy, eczema, atopic 

eczema 

Infant eczema: NNTB 17 [95%CI 12, >100], p=0.04 

RR 0.81 95%CI 0.66, 0.99 

RR 0.70 95%CI 0.51, 0.96 

RR 0.90 95%CI 0.75, 1.08 

Fuller & Gibson 1997, Scand J Gastroenterol Suppl (222):32-40 
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* Stahl B, Thurl S et al. Anal Biochem 1994; 223:218-226 
Boehm G, Stahl B. In: Mattila-Sandholm T (ed): Funct.dairy prod. Woodhead Publ Ltd 2002; 

pp 203-243 

Composition of Breast Milk 

Adapted from Jensen RG (ed): Handbook of milk composition. Academic Press 1995; 273-349 
and Newburg DS, Neubauer SH: In: RG Jensen (ed): of milk composition. Academic Press 1995; 

273-349 

53-61 g/l 

30-50 g/l 

8-10 g/l 

Oligosac- 

charides 

10-12 g/l 

short chain -  long chain 
 DP 3 - DP 50* 

Prebiotics (functional food) 
 Non-digestible food ingredients that 

stimulate the growth and/or activity of 
probiotics 

 Typically oligosaccharides: 
galactooligosaccharides (GOS), fructo-OS 
(FOS), xylo-OS (XOS), Inulin 

 Found in:  

 Breastmilk 

 Jerusalem artichoke, chicory root, raw 
dandelion greens, leeks, onions, garlic, 
asparagus, whole grains, beans, banana 

Top Food Prebiotics: 8g per day 
Chicory:    64% fiber by weight      ingest  10g 

Jerusalem Antichokes  31%   19g 

Dandelion Greens:   24%   25g 

Garlic     17%   34g 

Leek    11%   51g 

Onion:    8%   70g 

Asparagus:   5%   120g 

Bran:    5%   120g 

Wheat flour:   5%   120g 

Banana:    1%   600g 

Soluble fibre 

 Can be a prebiotics 

 Some causes bloating and colic 

 eg FOS, inulin 

 Metamucil is a insoluble fibre (psyllium) is not a good 

prebiotics and  not recommended to kids < 13 yrs 

 Prebiotics are indigestable fibre 

 Benefibre is soluable and can be used after 1 year of 

age. Is 100% wheat dextrin: is a prebiotic 

Prebiotics and Gut flora 
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Gastric pH and Gut flora 

 In Humans had a 25% increase of 

allergy associated with Antacid 

ingestion after 3 months 

 Proton pump inhibitors: causes 

more pathogenic organism: 

Salmonella, Clostridia  

 

Bavishi, DuPont: AP&T  2011;34 (11-

12), p1269-1281 

Higher Bifidobacteria counts  

and decrease pH 

Van der Aa et al., CEA, 2010 

90% scGOS 

 

10% lcFOS 

from lactose 
gal gal gluc 

from chicory 

gluc fruc fruc fruc fruc fruc fruc fruc 

•  Non-digestible carbohydrates   
•  
 

Prebiotic Infant Nutrition 

Inflammation 
induced tissue 

destruction 

Intestinal 
Immune Cell activity 

Epithelial 
Function and 

Regeneration 

Permeability 

Mesenchym 

Mucus 
SCFA, SIgA 

Improvement gut barrier ? – First line defence 

Prebiotics in infants for 

prevention of allergic 

disease and food 

hypersensitivity 
David A Osborn, John KH Sinn 

 

Royal Prince Alfred Hospital  

Royal North Shore Hospital 

Australian Satellite of the Cochrane Neonatal 

Review Group, Australia 

Prebiotic versus no prebiotic:  

Infant eczema incidence 

4 trials, 1218 infants  

RR = 0.68, 95% CI 0.48, 0.97; p=0.03 

Heterogeneity: I2 = 34%  
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Subgroup analysis: Infant risk of allergy 

Infant asthma incidence 

Test subgroup differences: P = 0.07, I² = 69%  

RR 0.37 95%CI 0.14, 0.96 

RR 1.07 95%CI 0.56, 2.06 

Telemere length 

 Shortening of associated with LBW 

 Signify prenatal stress and 

predicts adulthood disease  

 

AGE: advanced glycation end products 

.  CML:  carboxymethyllysine    

 MG: methyl-glyoxal 

 nonenzymatic reaction:  sugars and free 

amino groups of proteins, lipids, or nucleic 

acids 

 oxidative stress and inflammation by binding 

with cell surface receptors altering their 

structure and function 

 excess sugar enters the bloodstream and cross-

links with protein in your body, a process 

called glycation. 

 

AGES 

AGES 

 Uncooked food products have AGEs but with  

 Searing, frying, grilling propagates more AGEs 

and accumulates in the body 

 Avoidance these foods increase life span as 

decreases oxidative stress and inflammation 

 ELISA tested for anti CML Ab, anti MG Ab 

 Acidic solutions eg lemon juice or vinegar marinate 1 hr 

before cooking 

 

AGEs levels in food 
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AGEs food levels 

Long term Adult diseases and 

AGEs 

AGEs and AGING 

Collagen and elastin fibers in the skin are particularly vulnerable 

and when glycation occurs, these fibers become brittle and lose 

elasticity, resulting in wrinkles. 

Heat treatment and allergenicity 

 Boiling, cooking or baking may denature 
and inactivate heat-labile epitopes, while 
heat-stable epitopes may still cause 
allergic reactions after ingestion 

 Roasting of peanuts (Maillard reaction) 
increases their allergenicity via the effect 
of advanced glycation end (AGE) 
products on dendritic cells and Th2 
responses 

 Increased risk of allergic sensitisation to 
peanut allergens Ara h 1 & 3. 

Mueller GA et al, Allergy 2013; 68:1546-54 

Avoid too much of High temp 

foods Tips to decrease AGEs 

 1. Avoid food cooked at high heat. 

 roasted, fried, broiled, toasted, grilled, or barbecued 

 Choose raw nuts and seeds over roasted.  

 Eat oatmeal and quinoa porridge rather than toasted cereal.  

 Cut off any browned parts. If you do eat roasted poultry, 

remove the skin. Cut off bread crusts. AGEs are also found in 

biscuits, roasted coffee, dried or condensed milk, caramel, 

and chocolate. 

 Maillard reaction.it also results in the formation of AGEs. 

http://en.wikipedia.org/wiki/Maillard_reaction
http://en.wikipedia.org/wiki/Maillard_reaction
http://en.wikipedia.org/wiki/Maillard_reaction
http://en.wikipedia.org/wiki/Maillard_reaction
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Tips to decrease AGEs 
Eat minimally cooked food. 

cook meat or poultry in smaller pieces 
or thin slices so it cooks faster. 

  If you cook, use moist heat, such as 
steaming, poaching, simmering or 
stewing, instead of dry heat. 

  Marinate meat and poultry in acidic 
marinades, such as lemon juice and 
vinegar. 

Use your microwave less 

 occurs in food that has been microwaved, even though you 

don’t see it being browned.  

 Set power to  50% power  

 

Prepartal               Birth 12- 36 Months 6 - 12  Months 0 - 4 Months 

Early Colonisation                   Succession/Development          
Maturation/Establishment 

Inoculation  
maternal 

microbiota 

Sterile 

Development of the gut microbiota 

69 

Mode and term of delivery 
Vaginal 
delivery 

C-section Preterm 

Breast-feeding:  
bifidus microbiota 

Formula-feeding: 
diverse microbiota  

Early Nutrition 
Solid Foods and Milks 

established adult- microbiota 

Genetic background and Imprinting 

Weaning:  
‘adult-like’ 

microbiota  

Strategies in Australia for prevention 

of allergy 

 Breast feeding longer 

 Prebiotics 

 Probiotics 

 HA formula 

 Vit D 

 Solid introduction: ASCIA recommends 4-6 months. 


