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From the Editor –Welcome to Summer. We will
not be covering heat stress in this issue – please
see Spring 2019 for information on heat stress
remediation(https://s3.wp.wsu.edu/uploads/sites/214
7/2019/04/Spring_2019-1.pdf). But, we do have
some updates on calf health, sheep health, beef
cattle health and even backyard chickens.
Currently in the ag animal health world, we are
looking for another faculty member to fill some
gaps for clinical teaching and research needs,
we are working on several research projects,
meeting with animal owners, and answering
questions. So – a busy summer for the group!
ag animal health is devoted to the transfer of current,
relevant information to food animal owners and
veterinarians in the Pacific Northwest.

Why do we always congratulate someone on their retirement when we will miss them at work a
whole bunch? Full retirements from our group include Drs. Tom Besser (Veterinary Microbiology and
Pathology) and Margaret Davis (Allen School for Global Animal Health). These two have had full and
interesting careers, primarily in research, and have worked together! We wish you all the best. For
a list of some of their papers, Besser: https://www.ncbi.nlm.nih.gov/pubmed/?term=besser+te+wsu
Davis: https://www.ncbi.nlm.nih.gov/pubmed/?term=davis+ma+wsu

Dr. Tom Besser

Dr. Margaret Davis

It makes sense that if we can detect disease earlier and do something about it, our treatment
success should be better. Two recent articles in the Journal of Dairy Science examined pre-weaned
calf behaviors in relation to diarrhea onset (Lowe et al., 2019) and respiratory disease (Cramer et
al., 2019) in an effort to help us identify calf disease sooner.
You would think that detecting diarrhea is easy – just look for loose stools in the hutch or pen. But
sometimes the feces are hard to find in the bedding and sometimes, if the calf has been sick for a
while and hasn’t been eating or drinking, they may not have any feces. The Lowe group wanted to
identify physiological and behavioral cues in calves that could serve as indicators for early diarrheal
disease detection.
The most common causes of diarrhea in dairy calves are rotavirus, coronavirus and
Cryptosporidium parvum all of which affect the lining of the small intestine resulting in a loss of
absorptive ability of the gut and can lead to dehydration. The Lowe research team used rotavirus
experimental infection of 6-day old calves as a model to study sickness behavior. They assessed the
calves every day and looked at demeanor, coat condition, gut fill, fecal consistency, dehydration,
nose and eye discharge, navel infection, temperature, respiratory rate, drinking behavior and milk
intake, as well as rewarded, unrewarded and total visits to an automated calf feeder (4 quarts
allowed at 4-7 days of age to 6 quarts at day 8). The research team also took thermal images of
five sites on the calf and logged calf lying and standing behaviors. Calves were called “sick” if they
had loose to watery feces.
Milk consumption declined by 12 percent of their daily allowance 4 days before the detection of
diarrhea. Milk consumption, the total number of unrewarded visits and total visits to the feeder
were all lower for the 7 days after the detection of diarrhea. Infrared temperature of the side of
the calf started to increase within 4 days of the onset of diarrhea but the total difference was less
than one degree centigrade. Lying behavior also changed at 4 days before the detection of diarrhea
with the observations of fewer lying events (bouts) and greater time spent lying down (duration).
Milk consumption appears to be one observation to cue in on for identifying sick calves. A caveat to
this is that if calves are limit-fed milk or milk-replacer (such as 2 quarts twice a day), they may
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continue to eat until they are much debilitated. Also, if there was a way to monitor lying time
efficiently (using a position monitoring system), sick calves could be detected earlier. The most
important thing to do with calves like these would be to provide oral electrolyte solutions early and
often to prevent them from becoming dehydrated.
The second study (Cramer et al., 2019) examined behaviors potentially associated with BRD (bovine
respiratory disease). The investigators scored calves for attitude ((0 = bright, alert, responsive; 1 =
dull but responds to stimulation; 2 = depressed, slow to stand or reluctant to lie down; 3 =
unresponsive to stimulation), took calves’ temperature, assigned a clinical respiratory score, and
did a lung ultrasound examination twice a week up to 50 days of age. The attitude score was
compared to the identification of BRD through the clinical respiratory score and the lung
ultrasound results (lung consolidation).
Of the 280 calves enrolled into the study, 37 had no evidence of BRD, 164 had no clinical signs but
some evidence of lung consolidation, and 79 had clinical respiratory disease with or without lung
consolidation. Twenty-three percent of clinical calves had a depressed attitude, 6% of subclinical
calves had a depressed attitude and 5% of calves with no BRD had a depressed attitude. The
probability that a clinical calf had a depressed attitude was 5 times that of a subclinical or non-BRD
calf. Calves with a fever were 6 times more likely to have a depressed attitude.
Although attitude score was associated with clinical disease, it was not considered to be a very
sensitive means of finding clinical calves and would find only about 23% if used alone. The authors
suggest the use of other means (full clinical scoring) or other behaviors such as isolation from the
group in group-reared calves, as means to improve the detection of sick calves with BRD. Even
when using a multi-behavioral scoring system, the authors suggest that the sensitivity for detecting
sick calves is relatively low, indicating a number of observations should be made.
Based on these two studies and some from the past, using a clinical scoring system and including
appetite or milk consumption should be combined to help identify sick calves earlier.
References
Cramer, M. C., T. Ollivett, and A. Stanton. 2016. Associations of behavior-based measurements and clinical disease in
preweaned, group-housed dairy calves. J. Dairy Sci. 99:7434–7443.
https://www.sciencedirect.com/science/article/pii/S0022030216303873 (For the scoring system)
Cramer MC, Proudfoot KL, Ollivett TL. Short communication: Behavioral attitude scores associated
with bovine respiratory disease identified using calf lung ultrasound and clinical respiratory scoring. Journal of Dairy
Science 2019;102 https://doi.org/10.3168/jds.2018-15550 (In Press)
Lowe GL, Sutherland MA, Waas JR, Schaefer AL, Cox NR, Stewart M. Physiological and behavioral responses as
indicators for early disease detection in dairy calves. Journal of Dairy Science 102:5389-5402.
https://doi.org/10.3168/jds.2018-15701
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Proceedings of the 50th Annual Conference of the American Association of Bovine Practitioners
includes a paper entitled “Facts and fiction regarding anthelmintic efficacies in cattle; an updated
assessment.” Within that paper, Drs Yazwinski et al. highlighted that very few label claims for
dewormer efficacies are factual under all circumstances. This is partially due to 1) worm
populations being forced into selection for resistance every time a bovine is treated, 2) some
resistant female worms voiding >2000 eggs per day, and 3) anthelminthic use without safeguarding
sustainable effectiveness. Add these considerations to the fact that no new class of anthelmintic
has been commercialized in the US since the mid-1980s and there may be reasons to rethink your
roundworm management.
Although cattle may be infected by many different external and internal parasites, management of
the gastrointestinal (GI) worm burden is especially important due to their economic threat to
cattle of all ages. They damage the GI mucosa and contribute to overall reductions in performance
due to reduced weight gain, infertility, poor meat quality, suboptimal milk yield, and increased
susceptibility to other diseases. Although a complete elimination of parasites from operations may
be achieved under rare circumstances, this should not be the general goal of parasite management.
A low parasite burden per host animal is optimal, fostering an immune response to the parasites
without significantly impacting the animals’ digestive function. Achieving this crucial balance relies
on several factors including the underlying types of worms. This article will focus on roundworms
but keep in mind that liver fluke and tapeworm infections may occur as well, although they are less
common and require deworming agents different than those used for roundworms.
Many of the most commonly encountered cattle parasites are trichostrongylid worms which can
cause parasitic gastroenteritis (PGE) in young cattle. Common trichostrongylid worms include the
brown stomach worm (Ostertagia (syn. Teladorsagia) ostertagi) and the barberpole worm
(Haemonchus species) found within the abomasum, and Cooperia species found within the small
intestine. Trichostrongylid infections are often considered a problem on pasture or in feedlots and
their life-cycle is straightforward. Worm eggs are excreted within feces, larvae hatch and molt in
the environment, and the free third larval stage infects the next animal. This environmental
development takes about 1-2 weeks from egg excretion to the infective free larva. Upon infection,
larvae can either develop into adults within as little as three weeks or they can undergo hypobiosis.
In the latter case, a part of the ingested larvae will bury into the gastrointestinal mucosa and stay
dormant for several months. These hypobiotic larvae are commonly reactivated in spring or during
late pregnancy and mature into adult worms.
The thread-necked strongyles, also called twisted wireworms (Nematodirus species), are closely
related to trichostrongylid worms and also economically significant. They reside mainly in the small
intestine but with high burdens, especially seen in young animals, may extend into the abomasum.
The infective third-stage larvae of Nematodirus species develop inside the egg and therefore are
more resistant to periods of dryness and cold than trichostrongylid worms. Other roundworms such
as hookworms (Bunostomum species), threadworms (Strongyloides species), whipworms (Trichuris
species) and Toxocara vitulorum are seen occasionally but rarely pose a major threat to
productivity on cattle operations in the U.S. Accordingly, roundworm control commonly focuses
on trichostrongylid worms and Nematodirus.
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The economic impact of worm infections in any operation can be significantly reduced by lowering
the infection pressure to a level that maintains protective immunity throughout the herd without
leading to disease. Considering the parasites’ life-cycles, many infections happen on pasture where
infective larvae can develop from spring through fall. Adult animals primarily carry low-level
infections and shed worm eggs that contaminate the pasture upon turnout. Unfortunately, parasite
eggs can overwinter exposing highly susceptible calves without protective immunity to worm
infections quickly after birth. Thus, a major focus of pasture management is to prevent high-dose
infections in calves and first-season grazing animals. There are several options to minimize the
risk of high-dose roundworm infections.
1) Evasive grazing: Rotating young animals through pastures at approximately 3 week
intervals matches the internal GI developmental period of trichostrongylid worms. Calves still may
acquire low-level infections and excrete eggs following the ingestion of overwintered larvae.
However, the calves avoid exposure to high doses of infective larvae by moving to a new pasture
before the recently excreted eggs mature. Unfortunately, evasive grazing requires access to
substantial acreage because the utilized pastures should not be repopulated by young animals for
two to three months.
2) Hay or silage: Harvesting forage between rotations or before the turnout of susceptible
animals onto spring pasture can help reduce exposure to larvae. Additionally, rotated pastures may
be used for grazing horses or sheep as other animal species can lead to a reduction of the infection
pressure through a “vacuum effect”. However, most of the parasitic worms found in cattle are able
to use other hosts as well, such as small ruminants or ruminant wildlife species. Thus, it is
important to consider external sources of infection if control measures seem to be initially
successful but the problem recurs quickly.
3) Late turnout: Late spring and summer temperatures and desiccation kill overwintered
infective larvae over time. The later the turnout date, the lower the infection pressure on pasture.
Clearly this may not be applicable for many farms that are dependent on spring grazing.
4) Separation of age groups: Older animals carry lower, subclinical burdens of parasites that
can contaminate pasture with infective stages. Thus, young animals experiencing their first season
of grazing should be on separate pastures from older cattle to avoid additional risk of infection.
Similarly, in rotational systems young cattle should graze ahead of older animals. Cow-calf pairs
are an exception to the rule since cows eat much of the contaminated grass allowing calves to
develop immunity through the uptake of relatively low numbers of infective larvae.
Aside from larval exposure due to overwintering and shedding from older animals, infections in
spring can stem from the reactivation of hypobiotic larvae. Reactivation can lead to a sudden high
worm burden and cause significant disease in yearlings. In addition, it contributes to a quick
pasture contamination after turnout. Thus, pasture management measures are commonly combined
with chemical drug treatments. There are two basic approaches to roundworm treatment,
strategic and targeted (selective) treatment. For larger herds, the strategic treatment is much
more feasible though the selective treatment has the great benefit of reducing drug costs as well
as drug resistance evolution. Available drugs and relevant features for both treatment options are
given in Table 1.
Strategic treatment: This approach is based on a regular deworming of whole groups of animals,
primarily applied to first-season grazing cattle. Repeated treatments are carried out at the
beginning of the grazing period. The aim of strategic treatment is to avoid patent infections by
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overwintered infective larvae. The timing depends on the start of the grazing season and the drug
choice. For benzimidazoles (BZ) and older drugs like levamisole (LEV) or morantel tartrate (MOR),
treatment intervals need to be shorter than for macrocyclic lactones (ML). The latter feature a
longer persistent anthelmintic activity, which makes strategic treatment more practical compared
to other drug classes. BZ, LEV, and MOR need to be applied at 3 and 6 weeks after turnout, and in
the case of early turnout or high infection pressure, an additional third treatment is needed 9
weeks after turnout (‘Glasgow model’). Due to the high labor costs, this model is not used very
often for cattle on pasture. ML are more convenient to use due to their long activity. ML can be
applied strategically just prior to turnout, with a second administration recommended 6-8 weeks
after turnout (the higher the initial infection pressure is, the earlier the second treatment should
be performed).
Planned (herd-level) treatment can be applied in coordination with animal movements. Animals
can be treated as soon as a high pasture contamination level is suspected (usually July) to allow for
initial low-level infections to induce the immunological process while avoiding detrimentally high
levels of infection. Subsequently, 1-2 days after treatment animals should be moved to a clean(er)
pasture (‘Weybridge dose and move model’). Where pasture rotation is feasible, this combination
of measures is highly effective in prevention of PGE.
Targeted (selective) treatment: This method requires herd monitoring by fecal sample analysis to
collect data on the parasite burden status. Targeted treatment (TT) aims to reduce deworming
time points to a level that is sufficient to control disease on a given operation without following a
strict strategic approach. Targeted selective treatment (TST) refers to the selection of individual
animals that have a high worm burden and need treatment.
Depending on size and type of operation, the TT approach might help reduce treatment costs and
efforts. Fecal samples (e.g., pooled samples collected from the ground) can be used for laboratory
analysis and fecal egg counts. Treatment is only necessary when high egg numbers are observed,
which may reduce the total number of treatments in a herd. An added benefit is that by monitoring
the parasite burden in a herd, drug resistance may be discovered quickly and alternative drugs may
be incorporated into the management scheme.
The use of TST utilizes individual fecal egg counts to discover high-shedders, i.e. animals with an
above-average worm burden. For example, this might identify animals suffering from a high burden
of hypobiotic larvae that have been reactivated. Identifying these individual animals allows for
their treatment and limits production losses and ongoing pasture contamination. TST is the most
sustainable approach to preserve the efficacy of the available anthelmintic drugs. It allows for the
presence of refugia for worms in some hosts and in the environment. Those untreated worms
remain susceptible to anthelmintics and as such, it takes much longer for drug resistances to build
up compared to a strategic treatment approach.
Nonetheless, strategic treatments or a TT approach are currently most feasible given the effort
required to obtain individual samples from cattle in a commercial farm setting. Whichever
approach is used, the rotation of dewormers between drug classes (e.g., between ML and BZ) is
mandatory to avoid quick evolution of drug resistances on a given operation. It should be noted
that if other parasites are observed, a more overarching approach might be required with regard to
the choice of drugs and timing of their administration. The following table is a summary of
different anthelminthics.
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Table 1. Features of anthelmintic drugs for treatment of trichostrongylid infections.
Anthelmintic

Drug

Class

Product name

Adult trichostrongylids

Formulation

Hypobiotic
trichostrongylid
larvae

Nematodirus

Ostertagia

Haemonchus

Cooperia

injectable,
pour-on

X*

X*

(X)*

X*

X*

injectable,
pour-on

X1

X*

(X)*

X

X

extended
release,
injectable,
pour-on

X

X*

(X)

X

X

injectable,
pour-on

X*

X*

(X)*

X

X

oral drench,
medicated
feed, feed
supplement,
oral paste

X*

X

X*

X2

X

oral drench

X

X

X

X

X

oral drench

X*

X*

X*

X

X

oral drench,
powder

(X)

X

X

(low)

(low)

medicated feed

X*

X*

(X)

(low)

X

Ivermectin
Ivomec
Noromectin
Bimectin
Agri-Mectin
Moxidectin

Macrocyclic lactones (ML)1

Cydectin
Eprinomectin
Eprinex
LongRange
Doramectin
Dectomax
Fenbendazole
SafeGuard

Benzimidazoles (BZ)

Levamisole HCl

Tetrahydropyrimidines

Oxfendazole

Imidazothiazoles

Panacur

Synanthic
Albendazole
Valbazen

Prohibit
LevaMed
Morantel
tartrate
Rumatel

X, very good efficacy in non-resistant strains; (X), acceptable to very good efficacy in non-resistant strains
* increasing number of resistant strains observed globally
1also effective against some relevant parasitic insects and ascarids; 2double dose required

7

Dr. Besser and his colleagues just published a study of production losses in domestic sheep due to
infections with Mycoplasma ovipneumoniae. This particular pathogen is gaining more recognition in
the United States as it appears to affect both domestic and wild (Bighorn) sheep.
Data for their study came from a national project from the USDA conducted in 2011 and included
management surveys as well as nasal swabs that were evaluated by the Washington Animal Disease
Diagnostic Laboratory here at WSU. The group wanted to (1) evaluate predictors of M.
ovipneumoniae presence and given a positive flock (2) identify potential risk factors.
Of the over 450 operations that volunteered, 418 contributed nasal swabs. Eighty-five percent of
flocks had at least one positive animal. The flocks were categorized as herded, pastured or fenced.
All of the 47 herded operations tested positive compared to 86% of pastured and 88% of fenced.
Larger operations and those with a higher contact score were more likely to be positive.
In looking at the flocks, those positive were more like to have higher respiratory rates in lambs and
ewes. Birth rates were lower in M ovi positive flocks compare to negative ones and the rate of
lambs born dead was higher. Predictions of live lambs per ewe were 1.53 for positive flocks and
1.47 for negative herds with 93.3% of lambs surviving to weaning for positive flocks and 95.7%
surviving to weaning for negative flocks.
Production losses in sheep flocks can be due to many different factors. One consideration should be
the recent findings of this study and the influence of Mycoplasma ovipneumoniae.
For the full article, go to:
https://www.sciencedirect.com/science/article/pii/S0167587718304446?via%3Dihub
Reference:
Manlove K, Branan M, Baker K, Bradway D, Cassirer EF, Marshall KL, Miller RS, Sweeney S, Cross PC, Besser TE. Risk
factors and productivity losses associated with Mycoplasma ovipneumoniae infection in United States domestic sheep
operations. Preventive Veterinary Medicine. 2019;168:30-38.

From
Pictures from: https://aib.sd.gov/officialid.html

The USDA announced in April that they are moving forward on RFID identification of cattle and
bison and phasing out the metal ear tags at the end of this year. By December 31 st of this year,
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they will no long provide free official metal ear tags for identification. Approved vendors will still
be able to make the tags and they will be available for purchase on a state-by-state basis through
Decmeber 31, 2020. Producers and veterinarians will no longer be able to apply the metal tags for
identification after January 1, 2021. By January 1, 2023 RFID tags will be required for beef and
dairy cattle and bison to move interstate.
The reason for these changes is that the USDA believes that RFID will improve the ability of animal
health officials to more quickly find cattle during an infectious disease outbreak. For more
information, go to: https://www.aphis.usda.gov/traceability/downloads/ADT_standards.pdf

A veterinary student has a passion. That passion leads to some questions. Those questions lead to
research that can answer those questions. Last year in the Journal of Avian Medicine and Surgery,
Melissa Board had her veterinary student research published. Her passion was backyard poultry and
her question was: “If so many people are keeping chickens as pets and I want to work with these
clients and their animals, are the reference ranges for biochemistry values for this population of
birds really known?” The now Dr. Board (WSU CVM Class of 2018) and her mentors conducted the
research to find out.
Flock owners were recruited through social media and those that agreed to participate in the study
were visited in 2016. Average flock size was about nine chickens. Most of the 133 hens in the study
ate commercial food but over 90% also received table scraps as part of their diet. Average age was
about two years and all were healthy at the time of sampling.
Reference ranges for blood chemistry values are important for comparisons to establish health or
ill-health in animals and people. However, what is considered “normal” could vary from production
system to production system. Previously published biochemistry values for Gallus gallus
domesticus, the domestic chicken, were different from the study values and seven of ten of those
were determined to be unsuitable for use in the backyard chicken population. The reference
intervals established by the WSU study are provided below.
90% confidence intervals
Biochemisty analyte
Reference Interval Lower limit Upper limit
Albumin, g/dL
1.5-3.3
1.2-1.7
3.3-3.7
Aspartate Aminotransferase, U/L
118-298
82-131
266-311
Bile Acid, umol/L
≤45
NA
37-53
Calcium, mg/dL
10.6-11.2
NA
≥10.9
Creatinine kinase, U/L
107-1780
65-191
1464-2340
Globulin, g/dL
1.6-4.3
1.5-2.0
4.1-4.4
Glucose, mg/dL
174-239
171-181
234-248
Packed Cell Volume, %
24-36
23-26
35-37
Phosphorus, mg/dL
1.6-7.2
1.3-1.8
6.7-8.0
Potassium, mmol/L
3.2-6.1
2.9-3.5
5.7-6.4
Sodium, mmol/L
133-151
131-135
150-154
Total protein, g/dL
3.9-7.0
3.6-4.2
6.7-7.1
Uric acid, mg/dL
0.9-8.9
0.6-1.5
8.1-9.5
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To read the entire article, go to:
https://bioone.org/journals/Journal-of-Avian-Medicineand-Surgery/volume-32/issue-4/2017-310/BiochemicalReference-Intervals-for-Backyard-Hens/10.1647/2017310.full
Reference
Melissa M. Board, Rocio Crespo, Devendra H. Shah, and Cynthia M.
Faux. 2018. Biochemical Reference Intervals for Backyard Hens.
Journal of Avian Medicine and Surgery 32(4):301-306.

(1) Olson A, Sischo WM, Berge ACB, Adams-Progar A, Moore DA. A retrospective cohort study
comparing dairy calf treatment decisions by farm personnel with veterinary observations of
clinical signs. Journal of Dairy Science. 2019;102:6391-6403.
https://www.journalofdairyscience.org/article/S0022-0302(19)30373-X/fulltext
Antimicrobials are frequently administered to calves with diarrhea, despite evidence suggesting
questionable efficacy. Even if efficacious, providing the appropriate therapy to an animal requires
accurate disease detection. The objective of this study was to use previously collected data and
compare clinical scoring by a veterinarian to treatment decisions by on-farm personnel. Data
describing daily clinical scores and farm treatments were previously collected from 4 farms for
calves from birth to age 28 d. In this data set, a total of 460 calves were enrolled. Daily
observations and clinical assessments were made on each farm by the same veterinarian, for a
total of 12,101 calf observation days. Farm personnel made all treatment decisions based on their
own observations, and these treatments were recorded by study personnel. Overall, the cumulative
incidence of a calf exhibiting at least one abnormal clinical sign over the 28-d observation period
was 0.93, with cumulative incidences of 0.85 and 0.33 for diarrhea and dehydration, respectively.
The cumulative incidence of any treatment (including antibiotics and electrolytes) was 0.85,
although the majority of treatments used an antimicrobial. The farm-specific probabilities that a
calf with clinical signs of dehydration or diarrhea, respectively, received fluid or electrolyte
therapy ranged from 0.08 to 0.27 and 0.03 to 0.12. These probabilities were greater for the day a
clinical sign was first observed. The farm-specific probabilities that a calf with clinical signs of
diarrhea received an antimicrobial was 0.23 to 0.65, and the probability that a calf exhibiting
clinical signs of respiratory disease received an antimicrobial was 0.33 to 0.76. The first
observation of diarrhea had similar probabilities to those for all observations of diarrhea. There
was greater probability of treatment for calves with their first observed abnormal respiratory signs.
Probabilities that treatment with antimicrobials, or fluids or electrolytes, was associated with an
abnormal clinical sign were low-that is, calves received treatments in the absence of any abnormal
clinical signs. This study illustrates incongruity between treatment decisions by calf treaters (the
designated personnel on each farm responsible for calf health assessment and treatment decisions)
and those of an observer using a clinical scoring system to identify calves with abnormal clinical
signs. These findings indicate opportunities and the need for dairy farmers and advisors to evaluate
calf treatment protocols, reasons for treatment, and training programs for calf health and disease
detection, as well as to develop monitoring programs for treatment protocol compliance and health
outcomes following therapy.
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(2) Manlove K, Branan M, Baker K, Bradway D, Cassirer EF, Marshall KL, Miller RS, Sweeney S,
Cross PC, Besser TE. Risk factors and productivity losses associated with Mycoplasma
ovipneumoniae infection in United States domestic sheep operations. Preventive Veterinary
Medicine. 2019. Jul 1;168:30-38. doi: 10.1016/j.prevetmed.2019.04.006. Epub 2019 Apr 15.
Association of Mycoplasma ovipneumoniae with pneumonia in domestic small ruminants has been
described in Europe, Asia, and New Zealand but has received less attention in the United States. In
2011, the US Department of Agriculture’s National Animal Health Monitoring System detected M.
ovipneumoniae shedding in 88% of 453 domestic sheep operations tested in 22 states that
accounted for 85.5% of US ewe inventory in 2001. We evaluated factors associated with M.
ovipneumoniae infection presence and prevalence, and we compared health, lamb production, and
ewe losses in infected and uninfected operations. M. ovipneumoniae detection was more common
in larger operations than in smaller operations. Both likelihood of detection (at the operation level)
and within-operation prevalence were higher in operations with more open management practices
than in operations with more closed management practices. M. ovipneumoniae-positive operations
showed significantly lower lambing rates and lower rates of lamb survival to weaning after
accounting for differences in operation size and management practice. While its effect on any
single rate was not particularly large, in aggregate we estimated that M. ovipneumoniae presence
was associated with an approximately 4.3% reduction in annual lamb production.
(3) Zhang A, Call DR, Besser TE, Liu J, Jones L, Wang H, Davis MA. β-lactam resistance genes in
bacteriophage and bacterial DNA from wastewater, river water, and irrigation water in
Washington State.
Our objective was to determine whether β-lactamase genes are carried within bacteriophage
capsids, as a first step towards exploring the possible role of bacteriophages as vehicles for
dispersal of antimicrobial resistance genes through an agricultural region of Washington State.
Water samples (n = 178) from municipal wastewater treatment plants, river and irrigation canals
were collected over a period of eight months. The occurrence of four β-lactam resistance gene
groups (blaTEM, blaCTX-M, blaPSE and blaCMY-2) and three carbapenem resistance genes (blaKPC,
blaOXA-48-like, and blaNDM) in bacterial and phage fractions of water samples was evaluated by
PCR. All of the seven targeted resistance genes were detected both in wastewater and river water
samples. Relatively high proportions of samples (7.3%-64.9%) positive for resistance genes were
found in bacteriophage fractions of water samples compared to the bacterial fractions (5.4%36.8%). blaOXA-48-like (57.3%) and blaTEM (64.0%) were the most prevalent antimicrobial
resistance genes detected at all the sampling points. Resistance genes are commonly present in
treated wastewater flowing through municipal and agricultural environments, indicating a plausible
role for this water in the dissemination of antimicrobial resistance traits, including blaCTX-M.

Wild Hogs may have been a funny movie, but there isn’t anything funny about real wild hogs. The
damage they do to agriculture, property, and livestock from diseases is. In the 1980’s feral hogs
were in about 15 states. Now that number is around 35. Originally brought from Eurasia for hunting
and food, they are prolific breeders and reservoirs for disease.
Escaped domestic swine can become feral in a very short time. A misconception is that it is too
cold in northern states for them to become established. That is completely false. These pigs can
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become acclimated very quickly. Population growth can be very rapid, as they reach breeding age
at 6-8 months, have 4-12 piglets each farrowing, and with gestation only about 4 months, you can
see how they can exponentially increase in numbers.
Travelling at night in groups, these hogs can completely destroy a pasture in a short period of time.
It is estimated that they cause about $1.5 billion in crop damage per year. They can eat just about
anything, including grain, roots, meat, and waterfowl eggs. Endangered species like sage grouse
really have problems in wild pig areas.
Feral hogs can spread diseases like brucellosis, tuberculosis, and pseudorabies, and be a reservoir
for African Swine Fever (ASF) as well as pose a risk for spreading vesicular diseases. All of these
diseases have been eliminated from Washington State and are very important to the livestock
industry. The reintroduction of any of these diseases would cost our producers millions of dollars in
testing. ASF is wreaking havoc across Europe and Asia and USDA is working hard to keep it out of
the USA.
What we need you to do is provide us information about sightings of these animals so we can
investigate and eliminate any problems. USDA Wildlife Services takes these reports very seriously
and may put out bait and cameras to get photographs of the pigs. If it is determined they are in the
area, professional hunters will be deployed to remove them. Fortunately for Washington State,
there are no permanent herds of feral hogs that we are aware of. We have removed some in the
Moses Lake area that seem to be domestic pigs that escaped or were intentionally released. Piglets
are cute when they are small, but grow fast and can become very aggressive. Some people don’t
want them after they get too big so take them out and drop them off. Intentional release of pigs is
against the law:

WAC 16-54-065
Prohibited entries.
(1) Any animal that is infected with or exposed to any infectious or communicable disease is prohibited
from entering Washington state.
(2) Livestock susceptible to vesicular stomatitis that have been in contact with any premises within the
past thirty days under quarantine or investigation for vesicular stomatitis are prohibited from entering
Washington state.
(3) The following animals are prohibited from entering Washington state for any purpose:
(a) Cattle originating from Mexican dairies;
(b) Feral swine;
(c) Domestic swine from herds where brucellosis is known to exist;
(d) Deleterious exotic wildlife, as defined by RCW 77.08.010 and designated at WAC 232-12-017,
except as provided in WAC 232-12-017.
(4) The Washington state department of health under WAC 246-100-197 prohibits certain animals
including bats, skunks, foxes, raccoons, and coyotes from being imported into Washington state except for
exhibition by bona fide public or private zoological parks or research facilities.
(5) Entry permits allowing bona fide public or private zoological parks or research facilities to import
bats, skunks, foxes, raccoons, and coyotes may be issued by the director in consultation with the secretary of the
Washington state department of health.
[Statutory Authority: RCW 16.36.040 and chapter 34.05 RCW. WSR 16-23-108, § 16-54-065, filed 11/18/16,
effective 12/19/16; WSR 15-02-025, § 16-54-065, filed 12/30/14, effective 1/30/15. Statutory Authority:
Chapters 16.36 and 34.05 RCW. WSR 07-14-056, § 16-54-065, filed 6/28/07, effective 7/29/07.]
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Veterinarians
WSU CVM Homecoming CE Event, October 16, 2019. WSU Pullman. 9 AM to Noon, 3 hours of FREE
continuing education for large and small animal practitioners and technicians. For other CE programs
visit: http://cvme.vetmed.wsu.edu/
WSU CVM Spring Conference, March 27-29, 2020. SAVE THE DATE! Pullman, WA. For updates visit:
https://cvme.vetmed.wsu.edu/
Producers
Northwest Junior Sheep Exposition, July 12 - 13, 2019.
https://extension.wsu.edu/animalag/news/northwest-junior-sheep-exposition/

We decided to give you all a little treat! Just a knowledge quiz on ag animal breeds. The first one
should be easy if you know the editor at all…. WHO ARE THESE BEAUTIFUL RED CREATURES?

The Answer will be posted on the VME Homepage, under Newsletters:
https://vetextension.wsu.edu/
Visit our website for information on current research projects and outreach materials
for veterinarians and producers! http://vetextension.wsu.edu/

Send newsletter comments to the Editor: ag animal health
Veterinary Medicine Extension - Washington State University
P.O. Box 646610
Pullman, WA 99164-6610
(509) 335-8221 VetExtension@vetmed.wsu.edu

WSU Extension programs and employment are available to all without discrimination. Evidence of noncompliance may be
reported through your local WSU Extension office.
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