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Abstract

Respiratory and gastrointestinal disease are common causes of
morbidity and mortality in sheep and goats. They are particularly common in animals experiencing transport stress and/
or comingling of animals from multiple sources. This session
will focus on a number of viral and bacterial pathogens that are
emerging or reemerging as microbes of concern in sheep and
goat flocks.

Introduction

Infectious diseases, particularly those that are highly contagious, can have significant impacts on small ruminant herds
through mortality and loss of production. Respiratory and gastrointestinal disease (excluding parasites and enterotoxaemia)
account for ~10% of non-predation losses in sheep and goats in
the 2015 NAHMS.10,15 These reports do not address non mortality production losses. Herds that are involved in livestock exhibition (Smith 2021, under review), that comingle animals for
multiple sources on grazing land, and animals impacted by the
effects of natural disasters, are likely at higher risk for development of infectious diseases.4,8,13 Additionally, in areas where
there are wildlife-domestic animal interfaces, these diseases
can cross over into wild small ruminants with devastating effects. This session will be focused on three pathogens, coronavirus, respiratory syncytial virus and Mycoplamsa ovipneumoniae, that should be considered emerging or re-emerging in
small ruminants and warrant further consideration both from
a research and clinical point-of-view.

Discussion

Coronaviruses (CoV) have known tropism for both the respiratory and gastrointestinal tract. They are very well described in
cattle as causing neonatal diarrhea and winter dysentery, as
well as being part of respiratory disease complex.5 The significance in small ruminants is less well characterized. CoV has
been associated with diarrheal disease in captive adults and
neonatal wild ruminants.1 CoV have been isolated from diarrhetic lambs and adult sheep, but CoV as a definitive cause of
morbidity in sheep is not well established.2 In goats, CoV is not
considered a pathogen of significance in neonatal diarrhea,12,14
however, a recent large diarrhea outbreak in adult goats was
associated with fecal CoV PCR positivity (Smith 2021, under
review) and subsequent herd level seroconversion (Buktenica,
unpublished). While the outbreak had a negligible mortality
rate, it had a negative impact on milk production as well as lost
milk for treatment withholding periods. The major clinical
signs were change in fecal consistency, decreased milk production and anorexia, with a small number reporting fever and
cough (Smith 2021, under review). Subsequently, several other
similar outbreaks have occurred following large goat exhibitions which again resulted in affected animals being CoV PCRpositive (unpublished) at much higher incidence than has been
reported in healthy goat populations.6 Coronaviruses appear to
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be associated with diarrheal outbreaks in adult goats and may
represent an emerging infectious disease in goats.
Respiratory syncytial viruses are known to cause respiratory
disease in a multitude of species. Both neonatal bovine and
ovine RSV have been used as animal models of human disease
as human RSV can cause severe and life-threatening disease in
neonatal humans.3 Very little has been reported in the literature on the impact of RSV on domestic sheep and goat operations. Spontaneous RSV causing significant mortality has been
reported in goat kids in Spain. Clinical signs typically include
high fever, increased respiratory rate, spontaneous coughing
and nasal discharge; severe cases can develop subcutaneous
edema from bullous rupture in the lung. The virus attacks the
mucous-producing cells of the respiratory epithelium, damaging the muco-ciliary apparatus, and predispose animals to
secondary bacterial infection. RSV has been documented in
several spontaneous outbreaks of severe respiratory disease in
8-10-month-old doelings in Northern California. Clinical signs
were characterized by high fevers (>104°F), increased respiratory rate, adventitial lung sounds, fetal loss and death. Postmortem examination revealed broncho-interstitial pneumonia,
fibrinous, acute, with severe diffuse type II pneumocyte hyperplasia and pulmonary edema. The lungs were both PCR-positive for RSV using bovine RSV primers and immunohistochemistry was positive for RSV (unpublished). Further research is
needed to characterize naturally occurring RSV infectious in
sheep and goats, but clinical and pathologic findings suggest
that RSV can cause significant morbidity and mortality.
Mycoplasma ovipneumoniae is a respiratory pathogen that has
been globally documented in sheep and goat populations.
While it has been well-described in Asian, African and European small ruminant populations, it was not until recently that
prevalence in U.S. domestic sheep operations have been investigated. It is often found in polymicrobial lung infections in
both wild bighorn and domestic sheep, along with the Pasteurellaceae family bacteria, Truperella pyogenes and Fusobacterium
necrophorum. Both the 2011 NAHMS Sheep study and the 2019
NAHMS Goat study included sampling for M. ovipneumoniae.
The results from the 2011 Sheep study were recently published
and found the prevalence of M. ovipneumoniae-positive flocks
was 88.5%, however, within herd prevalence varied widely,
with overall prevalence in individual animals being 29.4%.13
The study found that M. ovipneumoniae has a negative impact
with an annual reduction of 4.3% in lamb production.13 Unpublished data from several studies on domestic goats report
a premise prevalence of 12-44% and 2.5-8% animal prevalence
rate of M. ovipneumoniae.16 More comprehensive data will be
available soon from the 2019 NAHMS Goat study. A recent European study showed a re-emergence of M. ovipneumoniae in
both sheep and goats not associated with antimicrobial resistance.11 Experimental exposure of lambs to M. ovipneumoniae
resulted in increased lung microscopic lesions, lower daily rate
of gain and lower yield grade carcasses as compared to unexposed lambs.4 Interaction between domestic and wild Caprinae
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subfamily members may put wild populations are greater risk
for colonization with M. ovipneumoniae with potentially devastating on population of protect/endangered subspecies such
as the peninsular bighorn sheep in southern California.7 Unfortunately, a chronic carrier state is one mechanism by which
M. ovipneumoniae persists in populations of sheep. Interestingly, for both wild and domestic flocks, a recent study showed
removing M. ovipneumoniae PCR-positive ewes from bighorn
flocks reduced mortality hazard in lambs by 72% compared to
populations where chronic shedders were not removed.9 The
importance of M. ovipneumoniae as a pathogen cannot be underestimated and is likely negatively affecting production in
U.S. sheep populations.

Conclusion

Identification of important infectious of respiratory and gastrointestinal diseases in small ruminant populations is very important if we are going to be able enact control and prevention
strategies. Here, we briefly cover several pathogens that until
recently have been poorly described or not identified US sheep
and goat populations.

11. Jaÿ M, Ambroset C, Tricot A, Colin A, Tardy F. Population
structure and antimicrobial susceptibility of Mycoplasma
ovipneumoniae isolates in France. Vet Microbiol. 2020;248.
doi:10.1016/j.vetmic.2020.108828
12. M M, M A, I L, P C. Role of enteric pathogens in the aetiology of neonatal diarrhoea in lambs and goat kids in Spain. Epidemiol Infect. 1996;117(1):203-211. doi:10.1017/S0950268800001321
13. Manlove K, Branan M, Baker K, et al. Risk factors and productivity losses associated with Mycoplasma ovipneumoniae
infection in United States domestic sheep operations. Prev Vet
Med. 2019;168:30-38. doi:10.1016/J.PREVETMED.2019.04.006
14. Ozmen O, Yukari BA, Haligur M, Sahinduran S. Observations and immunohistochemical detection of Coronavirus,
Cryptosporidium parvum and Giardia intestinalis in neonatal diarrhoea in lambs an kids. Schweiz Arch Tierheilkd.
2006;148(7):357-364. doi:10.1024/0036-7281.148.7.357
15. Sheep and Lamb Predator and Nonpredator Death Loss in the
United States,2015.; 2015. http://www.aphis.usda.gov/nahms
16. USDA APHIS | Mycoplasma ovipneumoniae. Accessed September 29, 2021. https://www.aphis.usda.gov/aphis/ourfocus/
animalhealth/sa_animal_disease_information/sheep-goat/
movi/mycoplasma-ovipneumoniae

References

1. Alekseev KP, Vlasova AN, Jung K, et al. Bovine-like coronaviruses isolated from four species of captive wild ruminants
are homologous to bovine coronaviruses, based on complete
genomic sequences. J Virol. 2008;82(24):12422-12431. doi:10.1128/
JVI.01586-08
2. Amer H. Bovine-like coronavirus in domestic and wild ruminants. Anim Heal Res Rev. 2018;19:113-124.
3. Bem RA, Domachowske JB, Rosenberg HF. Animal models of
human respiratory syncytial virus disease. Am J Physiol - Lung
Cell Mol Physiol. 2011;301(2). doi:10.1152/ajplung.00065.2011
4. Besser TE, Levy J, Ackerman M, et al. A pilot study of
the effects of Mycoplasma ovipneumoniae exposure on domestic lamb growth and performance. PLoS One. 2019;14(2).
doi:10.1371/JOURNAL.PONE.0207420
5. Boileau MJ, Kapil S. Bovine Coronavirus Associated Syndromes. Vet Clin North Am Food Anim Pract. 2010;26(1):123-146.
doi:10.1016/j.cvfa.2009.10.003
6. Burimuah V, Sylverken A, Owusu M, et al. Molecular-based
cross-species evaluation of bovine coronavirus infection
in cattle, sheep and goats in Ghana. BMC Vet Res. 2020;16(1).
doi:10.1186/s12917-020-02606-x
7. Butler CJ, Edwards WH, Terrill Paterson J, et al. Respiratory
pathogens and their association with population performance
in Montana and Wyoming bighorn sheep populations. PLoS
One. 2018;13(11). doi:10.1371/journal.pone.0207780
8. Dieckmann HG, Costa LRR, Martínez-López B, Madigan JE.
Disaster Medicine: Implementation of an animal health database in response to the 2018 California Camp Fire. https://doi.
org/102460/javma25691005. 2020;256(9):1005-1010. doi:10.2460/
JAVMA.256.9.1005
9. Garwood TJ, Lehman CP, Walsh DP, Cassirer EF, Besser TE,
Jenks JA. Removal of chronic Mycoplasma ovipneumoniae carrier ewes eliminates pneumonia in a bighorn sheep population.
Ecol Evol. 2020;10(7):3491-3502. doi:10.1002/ece3.6146
10. Goat an Kid Predator and Nonpredator Death Loss in the
United States,2015.; 2015. Accessed September 29, 2021. http://
www.aphis.usda.gov/nahms

130

© COPYRIGHT AMERICAN ASSOCIATION OF BOVINE PRACTITIONERS; OPEN ACCESS DISTRIBUTION.

AABP PROCEEDINGS | VOL. 54 | NO. 2 | OCTOBER 2021

