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Alberta Sheep Parasite Study

-Resistance to ivermectin and 
fenbendazole is well established 

Sampling of ewes in Alberta 2014

Fecal egg counts 

-Clinical Haemonchosis has become common 
in Alberta sheep  flocks
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Anthelmintic Drug  Resistance in Livestock Parasitic Nematodes 



Parasite control in livestock has been dependent on highly effective 
and relatively cheap anthelmintic drugs for many years 

Ivermectin

The emergence of anthelmintic drug resistance 



Anthelmintic resistance – worldwide problem in livestock
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Consumer  and Retailer Demands and Regulatory Issues 



Parasites control in livestock : time to rethink  

- Better diagnostic tests 
- Better understanding of epidemiology 
- Exploring evidence-based control strategies

-New drugs and vaccines

Current approaches to livestock parasite control are:

- Unsustainable (anthelmintic resistance)
- Increasingly incompatible with modern 
consumer attitudes 

Immediate Research Priorities 

Long Term Research Prioirties



Summary of Bison Herd Locations, fecal egg counts and anthelmintic 
class used 12 months previous to sampling  

Samples collected Oct 2014-Jan 2015

Cow-Calf Yearlings /Feeders



100 μm
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Parasites found in Bison feces



Herd Prevalence of Major Parasite Groups

This study 
Oct 2014- Jan 2015

Woodbury study
Jun-Aug 2012* 

* Woodbury et al 2014, Canadian Veterinary Journal (2014) ,55, 870-874. 98 Bison 
farms in Manitoba and Saskatchewan  



Eimeria oocysts/g
+ 1-400

++ 400-1000
+++ >1000

Fecal egg counts from Bison herds sampled across Alberta, Saskatchewan and Manitoba



Strongyle egg counts from Bison herds across Alberta, Saskatchewan and Manitoba

Samples ordered by last anthelmintic drug treatment 
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Summary of producer questionnaire on parasite control 1 



Summary of producer questionnaire on parasite control 2 



Abomasum

Small Intestine

Haemonchus placei

Trichostrongylus axei
Ostertagia ostertagi

Cooperia oncophora
Cooperia punctata
Cooperia pectinata
Trichostrongylus spp
Nematodirus helvetianus
Large Intestine
Oesophogostomum radiatum

(Haemonchus contortus)

Gastro-intestinal trichostrongyle nematodes of Bison 

Life Cycle 

Many species!

L1L2Infective L3 
on pasture Eggs develop to L3 in faeces

L4 Adult Orlaffia bisonis



Improving Livestock Parasite Diagnostics 

Traditional Approach

Count eggs in feces Microscopically identify 
individual larvae

2 weeks 
incubation

- Laborious
- Requires Specialist Expertise 
- Subjective 
- Low throughput 





Culture feces and 
extract larvae from 
each sample

Prepare DNA from 
several thousand larvae 
from each sample 

Amplify rDNA
ITS-2 PCR  
from each 
DNA prep

Deep amplicon sequencing  assay to study the “Nemabiome”

Bioinformatic
analysis to cluster 
and count 
sequences from 
each species in each 
sample

Sequence 10,000s 
of amplified rDNA
ITS-2 molecules 
from each sample

ITS-2 sequences 
different for 
each species



Validation of deep amplicon sequencing by comparison to morphological identification
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Beef cattle samples from Arkansas, Oklahoma and Nevada (Tom Yazwinski)



C. oncophora - Morphology C. punctata - Morphology H. placei - Morphology

O. radiatum - Morphology O. ostertagi- Morphology

C. oncophora -Sequencing C. punctata -Sequencing H. placei -Sequencing

O. radiatum - Sequencing O. ostertagi -Sequencing
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Regression analysis shows good aggreement between morphological identification and 
deep amplicon sequencing to quantify species composition of parasite communities



Comparison of trichostrongylid nematode species diversity in 
CATTLE  fecal samples from Canada vs mid-west USA

Canada USA



Samples ordered by province and by FEC rank

Trichostrongyle species diversity in Bison  fecal samples across Western Canada  



Trichostrongylus species 



Conclusions 

GI trichostronglyle parasites are not well controlled in 
many Western Canadian Bison herds

Many producers perceive parasites produce negative impacts  

Varied anthelmintic control programs in use  which are  not always effective  

Main trichostrongyle species are Ostertagia ostertagi and 
Cooperia oncophora as in cattle

Haemonchus placei present at high frequency  in a number of Bison herds

New “next-gen” sequencing diagnostic test for relative quantitation of 
trichostrongyle species in Bison fecal samples 

Trichostrongylus axei present at high frequency in a few herds.



Future work

Investigation of reasons for poor control

Determine extent of anthelmintic resistance in Bison parasites 

- Pre and Post-Treatment sampling (Fecal egg count reduction test) 

- Molecular tests to determine frequency of 
resistance  mutations in parasite populations

Better understanding of epidemiology, prodcution and health 
impact  of the different  parasite species  in Bison herds
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