New Zealand Society of Animal Production online archive
This paper is from the New Zealand Society for Animal Production online archive. NZSAP holds a regular

An invitation is extended to all those involved in the field of animal production to apply for membership of
the New Zealand Society of Animal Production at our website www.nzsap.org.nz

View All Proceedings

Next Conference

Join NZSAP

The New Zealand Society of Animal Production in publishing the conference proceedings is engaged in disseminating
information, not rendering professional advice or services. The views expressed herein do not necessarily represent the views
of the New Zealand Society of Animal Production and the New Zealand Society of Animal Production expressly disclaims any
form of liability with respect to anything done or omitted to be done in reliance upon the contents of these proceedings.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License.

You are free to:
Share— copy and redistribute the material in any medium or format

Under the following terms:
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may
do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.
NonCommercial — You may not use the material for commercial purposes.
NoDerivatives — If you remix, transform, or build upon the material, you may not distribute the modified material.

http://creativecommons.org.nz/licences/licences-explained/

Proceedings of the New Zealand Society of Animal Production 2017. Vol 77: 97-99

97

Contract session: Caprine arthritis encephalitis in New Zealand dairy goat farms
SM Pryor*
LIC, Private Bag 3016, Hamilton, New Zealand.
*Corresponding author: Email: spryor@lic.co.nz
Keywords: Caprine arthritis-encephalitis; dairy goats; milk testing

Introduction

Caprine arthritis-encephalitis (CAE) is a widespread
disease in goats that was first reported in New Zealand
in 1981 (Oliver 1982; Oliver et al. 1983). The disease is
caused by a lentivirus (CAEV) which, like all retroviruses,
inserts its genome into the DNA of the cell it infects. CAEV
infects and replicates within monocytes and macrophages
and these immune cells then carry the virus throughout the
body. Seroconversion typically occurs slowly (months
rather than weeks) and there is no simple relationship
between the initial infection and moment of conversion.
All breeds and ages of goats are susceptible to
infection and, once established, it persists throughout the
animal’s life. Progression of the disease can take months to
years and it is unusual to observe gross clinical signs prior
to two years of age. Not all goats that are infected with
CAEV will develop the disease and these asymptomatic
carriers may spread the disease within the herd. The most
common symptom of CAE is chronic arthritis in adult
animals. Bilateral or unilateral swelling of the carpal region
is common, hence the lay term ‘big knees’. Infection can
also lead to weight loss and/or impaired milk production
(Greenwood 1995).
The major transmission route of CAEV is through
the ingestion of virus-infected colostrum by kids, although
lateral transmission through prolonged close contact with
infected animals is also thought to occur (Adams et al.
1983) and, more recently, evidence suggests that vertical
transmission from the reproductive tract of infected females
to their offspring is possible (Hasegawa et al. 2017). CAEV
has been found in semen, so it is also possible that a doe
may get the disease from an infected buck (Souza et al.
2013).

Diagnostic testing

Serum
CAEV
antibody
enzyme-linked
immunosorbent assay (ELISA) is routinely used to test
goats for past exposure to this virus. More than 90% of
serology-positive goats may be free of any clinical signs
but remain potentially infectious. However, single negative
results must be regarded with caution as some goats may
take a long time to develop antibodies against CAEV and
the levels of these antibodies can fluctuate. Sometimes an
infected animal may be positive at one test and negative at
a later test (Balco et al. 1985). Another serum test for CAE
diagnosis is agar gel immunodiffusion (AGID); however,
this test has been found to lack sensitivity compared with

ELISA and tends to be quite time consuming (Merrall &
MacDiarmid 1987).
As an alternative to antibody testing, polymerase chain
reaction (PCR) detection of CAEV has been evaluated and
can be performed on samples other than serum, such as
milk, semen or other bodily secretions (Brajon et al. 2012;
Brinkhof et al. 2010; Reddy et al. 1993; Wagner et al. 2004).
The main advantage of a PCR test is the ability to detect
early infection, before seroconversion takes place. When
a PCR test was first developed for CAEV it tended to lack
sensitivity due to the high degree of genetic variability of
lentiviruses and often low viral load (Pasick 1998; Zhang
et al. 2000). More recently, CAEV PCR tests have shown
some improvement in sensitivity (Brajon et al. 2012).
No gold standard diagnostic test has been identified
for CAE, instead it has been noted that a combination of
diagnostic techniques and sample types leads to optimal
diagnosis of CAE positive animals within the herd
(Hasegawa et al. 2017).

Prevalence and control of the disease

After the first identification of CAEV-infected animals
in NZ, prevalence of the disease was investigated and
was found to be relatively low and concentrated in herds
containing genetically superior imported animals (Merrall
& MacDiarmid 1987). At that time it was noted that as the
industry expanded there was a possibility that CAEV may
be spread by trade of stud animals. Indeed, prevalence of
CAE has increased since the initial investigation in the
1980s but no publications have been found to identify CAE
prevalence in NZ herds in recent years. A final report to
MPI Sustainable farming fund (Anonymous, 2013) aimed
to identify the prevalence of CAE (among other diseases)
in NZ dairy goat farms. Results indicated that of the 20,834
animals tested in the 2011/12 season, 37% were positive for
CAEV.
Control of CAE spread is targeted through
management strategies and many NZ goat farms now
operate closed herds and employ strict control measures,
such as separating mobs of positive and negative animals.
The order of milking infected and uninfected mobs,
vaccination, hoof trimming and use of drench equipment
are required to be carefully monitored. Kids from positive
does that are to be kept are removed from the doe straight
after birth before any licking or drinking can occur (lay
term ‘snatching’). Routine testing of the herd and culling
of positive animals to limit disease spread is fundamental
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to eradication of disease from the herd. For a viral disease
such as CAE, herd accreditation is the only means of
providing a firm assurance that goats from a particular herd
are not carriers of CAEV (Merrall & MacDiarmid 1987).
During the 1980s other countries had over 80 %
prevalence of CAE in the dairy goat population (Merrall
& MacDiarmid 1987; Nord et al. 1998); however, the
application of national eradication schemes over the
past couple of decades has reduced overall herd level
prevalence. For example, Switzerland and Norway have
both successfully reduced prevalence through CAE control
schemes involving culling of any CAEV-positive animals
and implementation of management techniques to minimise
spread of the disease (Thomann et al. 2017; Anonymous,
2016).
Although voluntary accreditation schemes have been
and are in place in NZ (Merrall & MacDiarmid 1987;
Anonymous, 2015) a lot of further work is required to reduce
prevalence of CAE. Given such successful outcomes in
other countries, eradication schemes can be beneficial. An
increased uptake in diagnostic testing for screening whole
herds, in combination with careful management of CAEVinfected animals, may minimise spread and prevalence of
this disease.

Screening for CAEV antibodies using routine
herd-test milk samples

Serum CAE antibody ELISA is the most common test
currently used for NZ dairy goat herds, with most farms
testing their whole herd once per season, usually before
mating. The majority of commercial ELISA kits available
have only been validated for serum, although research has
shown that milk samples can be effectively used with these
kits with some modifications (Brinkhof et al. 2010; Plaza
et al. 2009).
CAEV antibody testing using routinely collected
herd-test milk samples would provide a convenient, noninvasive alternative to serum testing. Also a large portion
of the current CAE testing cost consists of collection of
blood samples, which would be eliminated by use of
routine herd-test milk samples. Given the convenience of
herd test milk CAE testing, screening of the herd could be
performed more than once per season, allowing detection
of additional animals that may have seroconverted since
the initial test.
LIC Diagnostics is currently evaluating the accuracy
of a CAEV antibody ELISA test (IDEXX Laboratories Inc.,
USA) for use with herd test milk samples. Four Waikato
farms (approximately 3000 animals) with a known history
of CAE in the herds were enrolled in the trial, with milk
samples obtained via routine herd testing between August
2016 and April 2017. Results of the herd test milk CAE
ELISA were compared with ELISA testing of serum
samples collected as part of the farms normal CAE testing
regime. Should the herd-test milk ELISA prove to have
sufficient sensitivity and specificity, the test could be
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released for convenient screening of goat herds from late
2017.

References

Adams DS, Klevjer-Anderson P, Carlson JL, McGuire
TC, Gorham JR 1983. Transmission and control
of caprine arthritic-encephalitis virus. American
Journal of Veterinary Research 44: 1670-1675.
Anonymous, 2013. http://maxa.maf.govt.nz/sff/aboutprojects/search/10-028/final-report.pdf [accessed
15/03/2017]
Anonymous,
2016.
http://geithelse.tine.no/english
[accessed 15/03/2017]
Anonymous, 2015. http://www.nzdgba.co.nz [accessed
15/03/2017]
Balco T, Stucki M, Kreig A, Zwahlen R 1985. In Slow
viruses in sheep, goats and cattle. Eds. Sharp JA,
Hoff-Jorgensen R. Commission of the European
Communities, Luxembourg. Pg 253-264.
Brajon G, Mandas D, Liciardi M, Taccori F, Meloni
M, Corrias F, Montaldo C, Coghe F, Casciari C,
Giammarioli M,Orrù G 2012. Development and
field testing of a real-time PCR assay for caprine
arthritis-encephalitis-virus (CAEV). The Open
Virology Journal 6: 82–90.
Brinkhof MA, Houwers DJ, Moll L, Dercksen D, van
Maanen C 2010. Diagnostic performance of ELISA
and PCR in identifying SRLV-infected sheep and
goats using serum, plasma and milk samples and in
early detection of infection in dairy flocks through
bulk milk testing. Veterinary Microbiology 142(3–
4): 193–198.
Greenwood PL 1995. Effects of caprine arthritis-encephalitis
virus on productivity and health of dairy goats in
New South Wales, Australia. Preventive Veterinary
Medicine 22:71–87.
Hasegawa MY, Custódio de Souza Hunold Lara MdC,
Monteforte Cassaro Villa Lobos E, Carrillo Gaeta
N, Hayashi M, Shirayama L, Soares de Castro
R, Gregory L 2017. An experimental study on
the vertical transmission of caprine arthritisencephalitis virus from naturally infected females
to their offspring. Small Ruminant Research. 149:
23-27.
Merrall M and MacDiarmid SC 1987. The New Zealand
scheme to accredit goat flocks free from caprine
arthritis-encephalitis. Proceedings of the New
Zealand Society of Animal Production 47: 53-56.
Nord K, Rimstad E, Storset AK, Løken T 1998. Prevalence
of antibodies against caprine arthritis-encephalitis
virus in goat herds in Norway. Small Ruminant
Research 28: 115–121.
Oliver RE 1982. Caprine arthritis-encephalitis syndrome:
a new disease in New Zealand. Surveillance, New
Zealand 9(2): 3-4.

Proceedings of the New Zealand Society of Animal Production 2017. Vol 77: 97-99

Oliver RE, Adams DS, Gorham JR, Julian AF, McNiven
RA, Muir J 1983. Isolation of caprine arthritisencephalitis virus from a goat. New Zealand
Veterinary Journal 30: 147-149.
Pasick J 1998. Maedi-visna virus and caprine
arthritis-encephalitis virus: distinct species or
quasispecies and its implications for laboratory
diagnosis. Canadian Journal of Veterinary Research
62(4): 241-244.
Plaza M, Sánchez A, Corrales JC, De la Fe C, Contreras A
2009. Caprine arthritis encephalitis virus diagnosed
by ELISA in lactating goats using milk samples.
Small Ruminant Research 81(2–3): 189–192.
Reddy PG, Sapp WJ, Heneine W 1993. Detection of
caprine arthritis-encephalitis virus by polymerase
chain reaction. Journal of Clinical Microbiology 31:
3042–3043.
Souza KCd, Pinheiro RR, Santos DO, Brito RLLd,
Rodrigues AdS, Sider LH, Paula NRO, Avila AA,
Cardoso JdFS, Andrioli A 2013. Transmission of the
caprine arthritis–encephalitis virus through artificial
insemination. Small Ruminant Research. 109: 193198.

99

Thomann B, Falzon LC, Bertoni G, Vogt HR, SchüpbachRegula G, Magouras I 2017. A census to determine
the prevalence and risk factors for caprine arthritisencephalitis virus and visna/maedi virus in the Swiss
goat population. Preventive Veterinary Medicine
137(A): 52-58.
Wagner LHA, Jansen A, Bleumink-Pluym NMC, Lenstra
JA, Houwers DJ 2004. PCR detection of lentiviral
GAG segment DNA in the white blood cells of sheep
and goats. Veterinary Research Communications
22: 355-362.
Zhang Z, Watt NJ, Hopkins J, Harkiss G, Woodall CJ 2000.
Quantitative analysis of maedi-visna virus DNA
load in peripheral blood monocytes and alveolar
macrophages. Journal of Virological Methods 86:
13–20.

