
 

 

At Home with your microbes – new friends 

everywhere? 

 
o What are microbes ? 

o History ~ 4 billion years 

o How much 

o How are we related 

o Friends vs ‘terrorists’ 
 

o Specific examples 

o Microbiome in asthma and allergy 

 

 

 



Cyanonbacteria  



Cyanonbacteria  









Antonie van Leeuwenhoek – 1676 

 1828 bacterium = staff or cane 

 1859 Louis Pasteur microbes cause 
fermentation 

 1876 Robert Koch – cause disease 

 1900s Elie Metchnikoff - phagocytosis 

 1910 Paul Ehrlich – magic bullets 



 Wet weight (69% water) all humans on Earth = 
350 million tons (7000 Titanics) 

 Ants = 300 million tons 

 Termites = 445 million tons  
 

 Dry weight of bacteria 350-500 billion tons 



•Paul Ehrlich  

•1845-1915 

 

•1908 Nobel prize 
for medicine 

•phagocytosis 

 

 

•Elie Metchnikoff  

•1845-1916 

“magic bullet”                         health effects lactobacilli 



Paul Ehrlich  

1845-1915 

 

“magic bullet”  - chemical dyes – killed bacteria 

Dyes were used as stains to show bacteria under the microscope 



Paul Ehrlich  

 

 

The Terrorists 
 

Infectious Diseases  killed  1 in 3 children 

Puerperal fever killed many mothers 

Plague, TB, Typhoid, Cholera + + + 

 

Antibiotic therapy transformed  

medicine and with sanitation human health 

 

Microbes = Disease and must be eradicated 

 

 



Microbes have provided almost all of the compounds  

that are made into  antibiotics 

1928 



Paul Ehrlich  

 

 

The Terrorists 
 

Infectious Diseases  killed  1 in 3 children 

Puerperal fever killed many mothers 

Plague TB, Typhoid, Cholera + + + 

 

Antibiotic therapy transformed  

medicine and with sanitation human health 

 

Microbes = Disease and must be eradicated 

 

 



1908 Nobel prize for 
medicine 

phagocytosis 

 

 

•Elie Metchnikoff  

•1845-1916 

health effects lactobacilli 











Friends vs terrorists 

• Microbes in every corner of our planet 

• 1000 x times mass of all humans on earth 

• All animal and plant cells have incorporated 

bacteria into their structure 

• Have been here ~ 4 billion years 

– Homo sapiens 200k  

– Civilisation 6k 

– Industrial 0.2k 

• Bread, Wine, Yoghurt, Cheese, 

• Antibiotics many other molecules eg insulin 

 

 

 



What is a microbiome? 

• Collection of bacteria in an ecosystem 

• GUT 

• Skin 

• Lungs 

• Placenta 

• Breast milk 

• Homes 

• Soil 

• Water 

 

Bacteria can now be identified very easily by 

their unique DNA signature 

Specific genes for specific metabolism 









Choose your donor carefully  



Domestic microbiome 

• Locality              Indoor               Gut, skin, ?airway 

 

• Animals important 

 

• Species richness and abundance – important 

 

• Richness +/- specific taxa (Gene sequencing)  

 

• Farm vs urban 

• developed vs developing 

 

 



Asthma and Allergy 



Asthma and Allergy 



    Eczema     Atopic 

sensitization 

  

Child yoghurt 

consumption 
N OR (95% CI)* P 

value 

N OR (95% CI)* P value 

              

Any yoghurt < 6 

mths 

366 0.27 (0.08-0.89) 0.03 362 0.38 (0.11-1.28) 0.12 

Frequency of 

consumption< 6 

mths* 

396 0.45 (0.20-1.04) 0.06 392 0.71(0.41-1.23) 0.22 

Any yoghurt 6-12 

mths 

398 0.40 (0.20-0.80) 0.01 394 0.36 (0.17-0.75) 0.006 

Frequency of 

consumption 

 6-12 mths* 

398 0.75 (0.66-0.85) <0.001 394 0.74 (0.64-0.85) <0.0001 

Any yoghurt <12 

mths 

394 0.43 (0.21-0.89) 0.02 390 0.31 (0.15-0.66) 0.002 

Infant yoghurt consumption 



    Eczema     Atopic 

sensitization 

  

  N OR (95% CI)* P 

value 

N OR (95% CI)* P value 

Any pacifier 

use 

            

<3 mths   0.71 (0.42-1.20) 0.20   0.76(0.42=1.40) 0.38 

3-6 mths   0.70 (0.421.14) 0.15   1.09 (0.62-1.93) 0.76 

6-12 mths   0.67 (0.39-1.15) 0.15   0.77 (0.42-1.42) 0.40 

0-12 mths   1.20 (0.69-2.09) 0.51   1.26 (0.67-2.37) 0.48 

Pacifier 

cleaned by 

sucking  

            

<3 mths   0.59 (0.27-1.30) 0.19   0.42 (0.15-1.22) 0.11 

3-6 mths   0.29 (0.11-0.75) 0.01   0.36 (0.12-1.03) 0.06 

6-12 mths   0.34 (0.12-0.97) 0.04   0.53 (0.18-1.53) 0.24 

0-12 mths   0.52 (0.27-1.01) 0.054   0.59 (0.28-1.250 0.17 

Pacifier use and oral ‘cleaning’ 



Lynch SV, Wood RA, et al. Effects of early-life exposure to allergens and bacteria 
on recurrent wheeze and atopy in urban children. J Allergy Clin Immunol. 2014 
134(3):593-601 e12. 

diversity and 

specific taxa 

+ 

allergens 

Complex interplay of allergens and microbes (and presumably genotype)  

may explain inconsistent findings 



Complex interplay of allergens and microbes (and presumably genotype)  

may explain inconsistent findings 



Complex interplay of allergens and microbes (and presumably genotype)  

may explain inconsistent findings 

Amish 

Clean modern 

home  



Amish  vs Mennonites 



Trials of domestic and dietary ‘biomic’ intervention  

in pregnancy and first year of life 

Should be co-ordinated and multi-national 

rural and urban 

developed and developing 

 

 

Amish – lite - back to the future……….. 



Amish Lite 
Pre-industrial microbiota and allergens  in a post industrial 

environment 

 

MATERNAL 

• City farm environment 

• Pets + close contact 

• Feather bedding 

• Internal compost 

• No disinfectants 

• Yoghurt/probiotics 

• Allergenic foods 

• Reduced cleaning 

 

 

INFANT  

• City farm environment 

• Animal contact 

• Pets + close contact 

• Yoghurt - early 

• Early allergenic foods 

• Saliva transfer – pre-

mastication/pacifier 

• +++ 

 

 



New friends…………….. 

• Microbes really rule Earth 

• We need to re-connect with them 

– Diet 

– Probiotics (fermented food) 

– Urban jungles and the psyche needs natural 

environments 

– Need care – “Keep your friends close and your 

enemies closer (Nicolo Machieavelli) 

• City farms, City fields, Throw away your 

bleach 

• ????????????????  

 

 


