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Our food and water are contaminated.

•No surprise since we’re drinking what the dinosaurs 
drunk!
•In developing countries, 70 percent of industrial wastes 
are dumped untreated into waters, polluting the usable 
water supply.
•40% of the world’s rivers and lakes are too contaminated 
to drink from or wash in. 
•On average, 99 million pounds (45 million kilograms) of 
fertilizers and chemicals are used each year. 
•15% of Canadian women of reproductive age have 
mercury levels above the levels where 
neurodevelopmental abnormalities may occur in children 



•Rauch and Lanphear (2012) reported that many disabilities of childhood have their 
roots in the environment--from toxins in air, water, and soil, to the stressors of poverty, 
to marketing practices that encourage unhealthy choices or discourage healthy ones. 

“An increasing number of clinicians and scientists 
are becoming convinced that these chemical 
exposures contribute to obesity endometriosis, 
diabetes, autism, allergies, cancer and other 
diseases, and fetuses are particularly vulnerable”

Our air and water



Pesticides

• We use protective equipment while spraying but then consume that same 
food

• It’s not surprising that pesticide exposure has been linked to many diseases:

?

?



https://www.google.com/search?q=image+of+digestion&client=firefox-b&tbm=isch&source=iu&ictx=1&fir=RX0_fPJyhN4NrM%253A%252CbE3Z8NJgi4DtXM%252C_&usg=__-OVk3-
kAhWntsGLmc6I0sogcz8Q%3D&sa=X&ved=0ahUKEwjNt4ry6orbAhXK5oMKHS2gAr0Q9QEIPTAK#imgrc=RX0_fPJyhN4NrM:



So, if we can’t stop the pollution, how do we stop the 
toxins affecting us?

1. Prevent adsorption of the toxins
2. Degrade the toxins
3. Counter the damage they cause
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Result:

Daily intake of Lactobacillus rhamnosus GR-1 supplemented probiotic 

yogurt, for over three months in pregnant women resulted in 36% less 

mercury and 75% less arsenic adsorbed. 

                      A.     Control                           B.      Lead                     C.  Mercury   

                        
 















Mouse studies





Aflatoxins are one of the most highly toxic secondary 
metabolites posing a serious threat to human and animal 
health by hepatotoxicity, teratogenicity, and 
immunotoxicity. 

They are produced by fungal species such as Aspergillus 
flavus, A. parasiticus, and A. nomius, which usually 
infect cereal crops including wheat, walnut, corn, cotton, 
peanuts and tree nuts. 

The major aflatoxins are B1, B2, G1, and G2, which can 
poison the body through respiratory, mucous or 
cutaneous routes, resulting in overactivation of the 
inflammatory response.    Kumar et al. 2016



Children aged 1-3 years require a daily protein intake of 13 g (WHO, 2013) and an 
energy intake of 902 – 1046 Kcal (FAO, 2004). 

Daily consumption of up to 1000 ml of traditional cereal porridge helps meet up to  
44% and 33% of the daily protein and energy requirements, respectively.

But, about 50% of traditionally produced commercial millet in Kampala does not 
meet safety requirements for pathogens and highly toxic aflatoxins that stunt 
growth and cause cancer. 

Fermentation by Yoba cultures in community kitchens in Uganda acidifies the 
millet/porridge enhancing microbial safety, and breaks down the major 
aflatoxins B1, B2 and G1 and G2.



http://www.greenpeace.org/

Apis mellifera
(Common Honey Bee)

• One of the factors involved in Colony Collapse Disorder

• Immunosuppression
• Learning deficits
• Overt neurotoxicity

Neonicotinoids and CCD

Neonicotinoid
s

Imidacloprid
Thiamethoxam
Clothianidin



Both are similarly affected by imidacloprid
Both have a lactobacilli-dominated microbiota

Both share a highly conserved innate immune system

Experimental design

• We test the effects of the highly controversial neonicotinoid insecticide, imidacloprid

• Here, we use Drosophila melanogaster as a high-throughput model organism to 
better characterize how imidacloprid affect insect physiology

• Hypothesis: Probiotic lactobacilli can reduce imidacloprid-induced susceptibility to 
infection

Drosophila melanogaster as a model for the honey bee

70% of dead bees in Ontario test positive for 
neonicotinoid residues (Government of Ontario, 

2013).

Experimental Design



• Supplementation with Lactobacillus plantarum 39 is able to rescue 
imidacloprid-induced susceptibility to Serratia marcescens infection.

• Lactobacilli can be supplemented onto Honey Bee patties and may offer a 
simple solution to ameliorate the effects of pesticides
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Daisley et al. 2017 Sci. Reports 7: 1-12; Daisley et al. 2018. Appl. Environ. Microbiol. In press. 



L. plantarum increases survival during 
imidacloprid/P. aeruginosa challenge
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Pharmaceuticals in the environment—Global occurrences 
and perspectives

aus der Beek, T et al. 2016 

You can’t make these drugs or the company will sue you, as they OWN them. 
So, why are they not responsible for these drugs right until they are degraded? 



Summary of organic micropollutants studied in Waste Stabilization Ponds



Gruchlik Y. et al. J Environ Manage. 2018                      





The bottom line

• We have created a huge chemical imprint on a planet 
that is, at its core, microbial. We need to better use 
microbes to offset the negative effects of these 
chemicals. 

• This includes crop and livestock production, waste 
water treatment, air pollution, fish farming, mining 
and food preservation. 

• The use of probiotics, or beneficial microbes if they 
do not meet the probiotic definition, has enormous 
potential across our ecosystem. 



We can’t consider health in isolation


