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Antibiotic Resistance and its Impact

Higher mortality

Increased number of hospital stays

Source: WHO, Antimicrobial Resistance: Global Report on Surveillance 2014

Reduced income, employment,
savings

Increased national investment,
spending, healthcare delivery

Reduced GDP (1.4% - 1.6%)




' Antibiotic Resistance and its Impact

United States
population 300m

>23,000 deaths

=2.0m illnesses

Qverall societal costs
Up to $20 billion direct

Up to $35 billion indirect

Source: US CDC 2013




' Reservoirs of Antibiotic Resistance
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Human Right to Water

. United Nations Resolution 64/292 (2010)

“clean drinking water and sanitation are essential to the realisation of aII
human rights”

* Focus on developing countries



Drinking water in Canada

CBCNews |Health

Coca-Cola and
PepsiCo, two of the
biggest
manufacturers of
bottled water, have
come under fire in

recent years for not
revealing that popular
brands like

Dasani and Aquafina
are essentially treated
fap water.




Water in First Nation Communities

e >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
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Objective

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



Sampling Site

e Fly-In community
o About 600 km from Winnipeg

 Population, 4074
e <19 years, 52%
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Water Supply

« Water treatment plant
* Not all households have running water

e Tankers used to deliver water
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Water Supply

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



Sampling

e Taps
e Cisterns

» Water treatment plant
* Pre- and post-treatment

* Buckets
e Community fountains
 ake



Metagenomic Analysis (Phyla)

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)

m Unclassified Bacteria m AC1 m Acidobacteria m Actinobacteria m AncK6

= Armatimonadetes = BRC1 m Bacteroidetes m Chlamydiae u Chlorobi

m Chloroflexi m Cyanobacteria m Deferribacteres m Elusimicrobia u Fibrobacteres
= Firmicutes ® Fusobacteria = GNO2 u GNO4 u GOUTA4

uw Gemmatimonadetes = H-178 m KSB3 u Lentisphaerae = MVS-104
uNC10 = NKB19 © Nitrospirae m0C31 = 0OD1

wOP11 = OP3 = OP8 Planctomycetes u Proteobacteria
wSR1 - Spirochaetes . Synergistetes TM6 T™M7

= Tenericutes ~ Thermi Verrucomicrobia WPS-2 WS3

WYO - ZB3



Microbiological Analysis

Total Coliforms
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T, Tap » BS5, lake sample
« C, Cistern » PS, Plant source
» P, Water treatment plant » BC, Lake location near dock
* B, Bucket e TW, Winnipeg tap water

* BS, Community fountain



Detection of Antibiotic Resistance Genes

e ampC
o tetA

* MecA
e VanA



' Detection of Antibiotic Resistance Genes
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' Detection of Antibiotic Resistance Genes
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* CK, control



Residual Free Chlorine

0.8

0.7 « T, Tap

0.6 * C, Cistern

0e » P, Water treatment plant

- » B, Bucket

g 04 « BS, Community fountain

0.3 » BS5, lake sample

02 e AR ______ BB » BC, Lake location near dock
e TW, Winnipeg tap water
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Health Canada, http://www.hc-sc.gc.ca/ewh-semt/pubs/water-eau/chlorine-chlore/index-eng.php#al6



Conclusions

e Total coliforms and E. coli number are alarmingly high in water

samples from the FN community in our study

Presence of antibiotic resistance genes
_ow chlorine levels

~uture work

« Analyzing more samples

« Expanding the study to four different communities

 Testing the feasibility of a UV-based system to reduce bacterial counts



' Acknowledgements

NSERC CREATE Program for
REATE Water and Sanitation Security in
3\20

First Nations

Members of the First Nation Community



	Detection of antibiotic resistance genes in water systems from a First Nation community in Manitoba
	Contributions
	Antibiotic Resistance and its Impact
	Antibiotic Resistance and its Impact
	Reservoirs of Antibiotic Resistance
	Human Right to Water
	Drinking water in Canada
	Water in First Nation Communities
	Objective
	Sampling Site
	Water Supply
	Water Supply
	Sampling
	Metagenomic Analysis (Phyla)
	Microbiological Analysis
	Detection of Antibiotic Resistance Genes
	Detection of Antibiotic Resistance Genes
	Detection of Antibiotic Resistance Genes
	Residual Free Chlorine
	Conclusions
	Acknowledgements

