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Parasitic Roundworms of Livestock in Western Canada
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Alberta Sheep Parasite Study

Fecal egg counts
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-Clinical Haemonchosis has become common

in Alberta sheep flocks

-Resistance to ivermectin and
fenbendazole is well established

Sampling of ewes in Alberta 2014

ALMA

Alberta Livestock
and Meat Agency Ltd.
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Gilleard Research Group Program at UCVM

Anthelmintic Drug Resistance in Livestock Parasitic Nematodes
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Parasite control in livestock has been dependent on highly effective
and relatively cheap anthelmintic drugs for many years

Dissacharide Spiroketal

Ilvermectin

The emergence of anthelmintic drug resistance

Sure glad the hole isn't at our end |




Anthelmintic resistance — worldwide problem in livestock

Prevalence of farms with anthelmintic resistant parasites (%)

Cattle Sheep
NZ Brazil US W. Australia Australia S.Africa Brazil UK
ML 74 92 30 59 ML 60 73 13 30% +
Bz 76 20 ? 50 BZ 90 79 90 70-80%
LEV 6 8 ? 67 LEV 80 73 84 30% +
2001 2003 .

Veterinary Record (2005) 156, 105-109

(Kaplan,R., Veterinary Parasitology 186 (2012) 70— 78)
(Cotter et al Vet Parasitol. 2015 Jan 30;207(3-4):276-84)




Consumer and Retailer Demands and Regulatory Issues

You arm not logged in. | Login | Reglster |
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About us BVA calls on YMD to restrict anthelmintic dispensin
BVA activity and advice 31 January 2013
BVA e-naws The British Veterinary Association (BVA) is callina on the =

Back

VMD refuses Zolvix re-classification request

AHDA has learnt from Novartis that the request for re-classification of Zolwvix (t
Following AHDA's announcement to their members, lan Scott, secretary gene

“Prior to the launch of Zolvix in March 2010 the VMD consulted parties about 1
released at POM-VPS, the legal requirement is that all new actives are releas

Viewpoint c—

Prescription-Only Anthelmintic Drugs:
The Time Is Now

RAY M. KAPLAN

THURSDAY 7 FEBRUARY 2013 T

Vets move to restrict
wormers

VETERINARY MEDICINES

Reclassification of anthelmintics would

FVE recommends in order containing anthelmintic resistance that:

1. All anthelmintic products for food producing animals shall be

only available upon veterinary prescription, so that their use is
conditional on appropriate veterinary advice; FVE calls EU legislators

to make this change in the revision of Directive 2001/82/EC

require significant policy shift, says VMD

THE Veterinary Medicines Directorate He notes that, at the December 6 genetally preferable 1 ensure owners have

(VMD) has written to the BVA in response meeting, the BVA indicaed its willingness ready acoess to wormers, which is contrary
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Parasites control in livestock : time to rethink

Current approaches to livestock parasite control are:

- Unsustainable (anthelmintic resistance)

- Increasingly incompatible with modern
consumer attitudes

Immediate Research Priorities

- Better diagnostic tests

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

Long Term Research Prioirties

-New drugs and vaccines




Summary of Bison Herd Locations, fecal egg counts and anthelmintic

class used 12 months previous to sampling
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Parasites found in Bison feces

Capillaria Eimeria

Trichostrongyles
Nematodirus Monieza

Toxocara
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Herd Prevalence of Major Parasite Groups

This study Woodbury study
Oct 2014- Jan 2015 Jun-Aug 2012*

Trichostrongyle sp. (stomach worms) 94.15% 100%
Eimeria sp. (coccidiosis) 82.35% 95%
Moniezia sp (tapeworm) 23.53% 72%
Capillaria sp. (Hairworm) 14.71% 13%
Nematodirus sp 29.41% 13%
Trichuris sp. (Whipworm) 11.76% 5%

0

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



Fecal egg counts from Bison herds sampled across Alberta, Saskatchewan and Manitoba
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H Trichostrongyle {epg)

Strongyle egg counts from Bison herds across Alberta, Saskatchewan and Manitoba
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Summary of producer questionnaire on parasite control 1

Major operation type, n (%)

Reasons to deworm, n (%)

Cow-calf to finish 19 (39%)
;:;):Vﬂ_i:;l: :)111.3(: aslil;: breeding stock or 14 (28%)
Feedlot and Background 7 (14%)
Feedyard 9 (19%)
# times per year animals dewormed, n
(%)
No deworming 7 (14%)
Once per year 26 (53%)
Twice per year 16 (33%)
Done any fecal testing in last 5 years,
n (%)
Yes 34 (69%)
No 15 (31%)

FEC and preventive measure 2 (5%)
FEC + preventive measure + thin or 6 (14%)
doing poorly
Preventive measure 23 (51%)
Preventive measure + thin or doing 13 (30%)
poorly
Calculate dewormer dose by: n (%)
Average weight of group 30 (68%)
Individual weight of bison 14 (32%)




Summary of producer questionnaire on parasite control 2

Dewormer used annually, n (%)

None 7 (14%)
Diatomaceous 1 (2%)
Safeguard 6 (12%)
Ivomectin 2 (4%)
Ivomectin injectable 9 (18%)
Ivomectin inj + Safeguard 8 (16%)
Ivomectin inj + ivomectin pour-on 1 (2%)
Ivomectin pour-on 8 (16%)
Ivomectin pour-on + Safeguard 4 (8%)

Ivomectin + Safeguard 2 (4%)
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Gastro-intestinal trichostrongyle nematodes of Bison

Many species!

Abomasum
Haemonchus placei

(Haemonchus contortus)
Ostertagia ostertagi
Trichostrongylus axei
Orldaffia bisonis

Small Intestine

Cooperia oncophora
Cooperia punctata

Cooperia pectinata
Trichostrongylus spp
Nematodirus helvetianus
Large Intestine
Oesophogostomum radiatum
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Improving Livestock Parasite Diagnostics

Traditional Approach

2 weeks
incubation

Count eggs in feces Microscopically identify
individual larvae

- Laborious

- Requires Specialist Expertise
- Subjective

- Low throughput
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4

Deep amplicon seqguencing assay to study the “Nemabiome’

Amplify rDNA
ITS-2 PCR
from each
DNA prep

Prepare DNA from
several thousand larvae
from each sample

Culture feces and
extract larvae from
each sample

v

=

ITS-1 ITS-2
185 28S

-

Bioinformatic

analysis to cluster (

ITS-2 sequences

£

and count different for
sequences from Sequence 10,000s each species
each species in each of amplified rDNA

sample ITS-2 molecules

‘ |‘ || | ‘l “

from each sample



Validation of deep amplicon sequencing by comparison to morphological identification

Beef cattle samples from Arkansas, Oklahoma and Nevada (Tom Yazwinski)
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Regression analysis shows good aggreement between morphological identification and

deep amplicon sequencing to quantify species composition of parasite communities

C. oncophora - Morphology

C. punctata - Morphology

H. placei - Morphology
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Comparison of trichostrongylid nematode species diversity in

CATTLE fecal samples from Canada vs mid-west USA
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Trichostrongyle species diversity in Bison fecal samples across Western Canada
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Conclusions

Gl 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
Trichostrongylus axei present at high frequency in a few herds.

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



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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