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Antibiotic Resistance and its Impact 

Higher mortality 

Increased number of hospital stays 

Medical 
Impact 

Reduced income, employment, 
savings 

Increased national investment, 
spending, healthcare delivery 

Reduced GDP (1.4% - 1.6%) 

Societal 
Impact 

Source: WHO, Antimicrobial Resistance: Global Report on Surveillance 2014 
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Reservoirs of  Antibiotic Resistance 

Nature 
• Protection against 

endogenous antibiotics 
• Protection against 

naturally occurring 
antibiotics 

• Alternative cellular 
functions of resistance 
proteins 

Medicine 
• Antibiotic consumption 

• Misuse and overuse 

Agriculture 
• Veterinary 

Water 



Human Right to Water 

•  United Nations Resolution 64/292 (2010) 
• “clean drinking water and sanitation are essential to the realisation of all 

human rights” 
• Focus on developing countries 



Drinking water in Canada 

 



Water in First Nation Communities 

• >50% of First Nation members live on reserves 
• Currently 20% of the First Nation communities under drinking water 

advisories 
• $4.7 billion required over the next 10 years to ensure safe drinking 

water for all First Nation communities 



Objective 

• To determine the presence of antibiotic resistance genes in the 
drinking water distribution system of a Manitoba First Nation 
community 
 



Sampling Site 

• Fly-in community 
• About 600 km from Winnipeg 
• Population, 4074 

• <19 years, 52% 



Water Supply 

• Water treatment plant 
• Not all households have running water 

• Tankers used to deliver water 



Water Supply 

• Tankers used to deliver water 
• Water stored in a variety of containers 



Sampling 

• Taps 
• Cisterns 
• Water treatment plant 

• Pre- and post-treatment 
• Buckets 
• Community fountains 
• Lake 



Metagenomic Analysis (Phyla) 
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• T, Tap 
• C, Cistern 
• P, Water treatment plant 
• B, Bucket 
• BS, Community fountain 
• BS5,  lake sample 
• PS, Plant source 
• BC, Lake location near dock 
• Field blank (1FBO) 
• Red river (RR) 



Microbiological Analysis 
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E. coli  

• T, Tap 
• C, Cistern 
• P, Water treatment plant 
• B, Bucket 
• BS, Community fountain 

• BS5,  lake sample 
• PS, Plant source 
• BC, Lake location near dock 
• TW, Winnipeg tap water 



Detection of  Antibiotic Resistance Genes 

• ampC 
• tetA 
• mecA 
• vanA 



Detection of  Antibiotic Resistance Genes 

 
• T, Tap 
• C, Cistern 
• P, Water treatment plant 
• B, Bucket 
• BS, Community fountain 
• BS5,  lake sample 
• PS, Plant source 
• BC, Lake location near dock 
• TW, Winnipeg tap water 
• 1FBO, Field blank 
• RR, Red river 
• CK, control 
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• T, Tap 
• C, Cistern 
• P, Water treatment plant 
• B, Bucket 
• BS, Community fountain 
• BS5,  lake sample 
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• BC, Lake location near dock 
• TW, Winnipeg tap water 
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Residual Free Chlorine 
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Health Canada, http://www.hc-sc.gc.ca/ewh-semt/pubs/water-eau/chlorine-chlore/index-eng.php#a16 

• T, Tap 
• C, Cistern 
• P, Water treatment plant 
• B, Bucket 
• BS, Community fountain 
• BS5,  lake sample 
• BC, Lake location near dock 
• TW, Winnipeg tap water 



Conclusions 

• Total coliforms and E. coli number are alarmingly high in water 
samples from the FN community in our study 

• Presence of antibiotic resistance genes 
• Low chlorine levels 
• Future work 

• Analyzing more samples 
• Expanding the study to four different communities 
• Testing the feasibility of a UV-based system to reduce bacterial counts 
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